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ABSTRACT 
 

 

Ethnomathematical practice has been criticised for approaches that unwittingly privilege 

the mathematical gaze. The literature shows that uncritical investigations of mathematical 

knowledge in cultural practice may lead to ideological colonialism and knowledge 

decontextualisation. These concerns are legitimate and challenge the basic principles of 

ethnomathematics.  

 

To address these concerns, a general methodological framework is developed in this 

study. The framework sets out generic questions to guide an ethnomathematical research 

study investigating a cultural practice. Mutual interrogation as an approach, and as a 

process of critical dialogue, was developed to allow the researcher to perform the 

ethnomathematical task of relating the structures of cultural practice to conventional 

mathematics whilst avoiding the dual dangers mentioned above. 

 

Using ethnography, this study describes the knowledge embedded in stone walling and 

water management, which are two aspects of the rice terracing practice in the indigenous 

communities of Agawa and Gueday in Besao, Mt. Province, in the Cordillera region, 

northern Philippines. Exemplars of mutual interrogation between mathematical 

knowledge and the knowledge embedded in the two practices were then developed. Both 

mathematics and culture were used as frames of reference in the interrogation process. 

 

This study suggests that the general methodological framework can be useful in guiding 

ethnomathematical research. It also demonstrates how the knowledge embedded in stone 

walling and water management may be used to interrogate conventional mathematical 

ideas.  The study shows the potential of mutual interrogation in broadening the 

conception of mathematics, which is one of the goals of ethnomathematics. 
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CHAPTER ONE 
 

RETHINKING KNOWLEDGE, EVOLVING IDENTITIES 

 

1.1  Mathematics and its Discontents 
 

In recent years, academic disciplines have taken a social/cultural turn by regarding 

knowledge and knowledge production as locally contingent, uncertain and negotiated 

(Lerman, 2000). Knowledge is no longer viewed as neutral, objective, acultural and 

value-free (Bishop, 1990). Instead, knowledge is continually shaped and re-shaped in 

profound ways by agency, culture, power and ideology. Joseph (1991, pp. 2-3) regards 

this turn as an act of subversion “aimed at nothing less than the modification or 

destruction of prevailing Eurocentric paradigms” about the nature of knowledge and 

knowledge production. 

 

Mathematics has not escaped this social/cultural turn, leading to critical inquiries about 

its nature, history and purpose (Lerman, 2000). Views that challenge conventional 

notions about mathematics and mathematical knowledge have resulted from such 

inquiries, and may be framed around the following interconnected ideas.  

 

Mathematics is a social and cultural product. This is a reflection in mathematics of the 

view that knowledge is “irremediably social” (Beckford, 2003, p. 308). The implication is 

that mathematics is a human creation, and that mathematising is a locally situated 

endeavour (Turnbull, 2000b). Mathematical objects are viewed as inventions – not 

independent entities that exist a priori waiting to be discovered. Because it is a social and 

cultural product, a mathematical object is embedded in, and embodies, worldviews 

(Restivo, 1994). That is, the meaning of a mathematical object may be located within 

ways of talking, thinking and doing that are reflective of particular worldviews, and its 

continued usage has the effect of transmitting or perpetuating the same ways of talking, 

thinking and doing. Thus, a mathematical object is not only subject to a social/cultural 
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context or milieu; conversely, it is a tool in the reproduction of this particular 

social/cultural context. 

 

 Mathematics is an ensemble of knowledge from both the West and non-Western 

civilisations. The growth of mathematics as an academic discipline has been nourished by 

contributions from other non-Western societies (Joseph, 1991). D’Ambrosio (2000) 

likens the production of knowledge to a great river that is shored up by its tributaries, 

water from the tributaries being the contribution of other non-Western cultures and 

societies. This parallels the development of Western science, which to Turnbull (2000b) 

is also an assemblage of knowledge. 

 

However, in the process of building up mathematical knowledge, many of the 

contributions of other non-Western cultures have been rendered invisible in what is now 

referred to as ‘Western mathematics.’ In general, the knowledge of non-Western cultures 

had been appropriated, marginalised, lost, silenced or hidden in the encounter with the 

West (Gerdes, 1986; Joseph, 1991). 

 

Other forms of mathematical knowledge exist. There are a variety of knowledges 

(Worsley, 1997), constructed in the context of unique worldviews and played out in 

different, constantly changing, increasingly overlapping social and cultural arenas.  The 

belief in just one universal form of knowledge cannot be justified in a world that is 

incorrigibly plural as described by the Irish poet Louis MacNeice. If mathematics is 

socially and culturally created (and re-created) then it is likely that there are other ways 

of doing and thinking mathematically, producing diverse forms of mathematical 

knowledge. D’Ambrosio’s use of the great river metaphor directs us to what many 

perceive as the “hegemony of Western mathematics” (Dias, 1999, p. 23), and 

appropriately captures the long-held idea of the universality of mathematics as a 

consequence of it being a creation of pure thought (Restivo, 1994), an idea that is now 

being challenged (Turnbull, 2000b).  

 



Chapter One  Rethinking Knowledge, Evolving Identities 

Interrogating Cultural Practice and Mathematics 3 

Mathematics is political. No longer is mathematics regarded as an innocent discipline. 

Bishop (1990) points out how mathematics is used as a tool for cultural imperialism 

whilst Porter (1995) regards mathematics as technology of distance as it widens the gap 

between the ‘haves’ and ‘have nots’ of mathematical knowledge. Hannaford (1999) 

believes the teaching of mathematics to be politically influential, asserting that a belief 

about mathematics as the highest form of rational thought, coupled by a rigid and 

intolerant way of teaching where fundamental disagreement and dissent are suppressed, 

contributes to the creation of an undemocratic and intolerant society. There is also a view 

propounded especially by those involved in critical mathematics education, that 

mathematics could be used as a productive force in the creation of exactly the opposite – 

a democratic and tolerant society (Skovsmose, 2000; Zevenbergen, 1999, 2001). Mellin-

Olsen (1987) argues that the curriculum needs to acknowledge, rather than disregard, the 

politics of mathematics education, saying that like other education, it “is already 

political” (Mellin-Olsen, 1987, p. 191). 

 

1.2  Imperatives: Towards Transforming Mathematics 
 

Certain imperatives have resulted from the discourse about the social and cultural turn in 

mathematics, each one having the potential to be formulated into a research problem. 

 

One such imperative comes from the view that mathematics is socially and culturally 

constructed. What comes with accepting this idea is a responsibility to understand how 

power is played out in the creation and use of mathematical knowledge both at the local 

and global level, and to ask what and whose worldviews are privileged in the process. For 

example, non-Western knowledge systems have struggled to be recognised in studies on 

Science and Technology (Eglash, 2003). This is a social imperative. 

 

The second imperative results from the need for a careful analysis of what is generally 

thought of as a Western trajectory of development that mathematics has taken. Borrowing 

from Tully’s contemporary constitutionalism, a critical apprehension of the growth of 

mathematics as a discipline should similarly dispense with the idea that it is solely a 
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Western creation, “an imperial monolith, imposed from the centre on to the periphery 

without any change or interaction” (Tully, 1995, p. 38). Just like the European text of the 

modern era, mathematics may be thought of as a “contrapuntal ensemble that was formed 

through cultural interaction and conflict, however unequal it may have been” (Said, 1993, 

cited in Tully, 1995, p. 38). This view of mathematics as an ensemble of knowledge 

implies an imperative to write a critical history of mathematics, one that reflects the 

dynamics of the colonial encounters (D’Ambrosio & Domite, 2008), repudiates the 

“historiographical bias” (Joseph, 1991, p. 2) against non-Western societies, and reclaims 

the mathematical knowledge and contributions of the conquered culture. This is an 

historical imperative. 

 

The third imperative calls for the investigation, documentation and understanding of 

other forms of ‘mathematical’ knowledge that non-Western cultures have. The challenge 

is to go beyond what Barton (1996) refers to as surface mathematics, and to dig deeper 

into the cultural underpinnings of the ways diverse peoples make sense of quantity, 

relationships and space. Accepting cultural diversity means recognising differences as 

well as similarities of knowledge systems – how these interact and affect each other. A 

specific task is to explore alternative concepts and ways of thinking about quantity, 

relationships and space that are embedded in cultural practice, and how these concepts 

and ways of thinking may help broaden our conception of mathematics. This is a cultural 

imperative. 

 

The view of mathematics as political begs us to subject mathematics to critique, to 

counter the long held view of it being an absolute knowledge. Such critique diminishes 

mathematics’ formatting power (Skovsmose, 2000). Accepting the fallibility of 

mathematics also has pedagogical implications as it frees both the teacher and student 

from an “ideology of certainty” (Borba & Skovsmose, 1997, p. 17), allowing them to 

explore a more creative and liberatory process of teaching and learning mathematics. 

Mathematics may help create the conditions of democracy by developing awareness in 

both teachers and students not only through the incorporation in the curriculum of 

mathematical content of social and cultural relevance, but also through a way of teaching 



Chapter One  Rethinking Knowledge, Evolving Identities 

Interrogating Cultural Practice and Mathematics 5 

and learning that fosters open critical dialogue between teachers and students (Hannaford, 

1999). How concretely and effectively mathematics and mathematics education could 

contribute to the creation of a democratic and just society and the building of a critical 

citizenry remain a challenge. Realising this is both a political and educational imperative. 

 

This study argues that the circumstances leading to the formulation of these social, 

historical, cultural, political and educational imperatives are linked to the goal of 

transforming mathematics, a goal that is a moral and ethical one (D’Ambrosio, 2000). 

This echoes the desire for a kind of science (and mathematics) that “does not exploit and 

demean people but enhances their lives” (Turnbull, 2000a, p. 3). 

 

Following Joseph (1991, p.1), the West in this study refers to “Europe and her cultural 

dependencies” that include the United States, Canada, Australia and New Zealand. 

Western science is that body of knowledge, including mathematics, whose history is seen 

largely through a “Eurocentric model with Greece as the source and Europe as the 

inheritor and guardian of the Greek heritage” (Joseph, 1991, p. 4). Western mathematics 

in particular is the internationalised subject which is “a product of cultural history, and in 

the last three centuries of that history ... was developing as part of western European 

culture” (Bishop, 1990, p. 53). However, the idea of the West continues to be re-written 

and re-conceptualised because of on-going interactions between societies, cultures, and 

between knowledge systems. This study is anchored on the dynamics of such 

interactions, and is not limited to the historical experiences of the West (as presently 

conceived) and its encounters with its colonies. 

 

1.3  Rethinking Mathematical Knowledge: The Road to 
Ethnomathematics 

 

Subverting long held notions about mathematics, and responding to the imperatives 

outlined above may be likened to a project of decolonisation. To hold an alternative view 

of the nature, history and purpose of mathematics is to hold alternative knowledges, 
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which, according to Smith (1999), has the pedagogical implication of providing the basis 

for alternative ways of doing things. 

 

This leads directly to the field of ethnomathematics, the emergence of which can be 

regarded as an expression of the social/cultural turn in mathematics. To respond to the 

imperatives listed above is to decolonise the field of mathematics. Hence, 

ethnomathematics is about transforming mathematics.  

 

Decolonising and transforming mathematics are provocative tasks. For me, they are 

urgent in the context of a rapidly globalising world where cultural boundaries are 

increasingly being contested, re-shaped and blurred. Such urgency provides the 

motivation for the present study, a motivation born from a multiplicity of identities and 

allegiances from which I write and choose to privilege. 

 

1.4  My Evolving Identities 
 

The mid-eighties were a defining period in Philippine history. Unprecedented social, 

political and economic crises, outrage over the assassination of a prominent politician, 

and disgust over a presidential election, which many believed to be rigged, all contributed 

to a people’s movement that led to the ousting of Ferdinand Marcos, ending two decades 

of dictatorial rule.  

 

I was a freshman at the University of the Philippines in Baguio City at the time of the 

assassination. Like many others, this event opened my eyes to the harsh realities of 

Philippine life: the widening gap between the rich and the poor; increasing human rights 

violations; the militarisation of the countryside; and injustices committed on ordinary 

people. 

 

These years saw my politicisation as a student, and I was increasingly drawn to the 

ideology of the Left. I became a part of a social movement that comprised a wide range 

of people from different sectors and included farmers, workers, urban poor, students, 
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teachers, church workers, women, and indigenous peoples.  Understanding the 

importance of solidarity, we embraced each other’s issues, and we railed against what we 

believed was a corrupt and unjust system. 

 

As a student, then later as a mathematics teacher, I naturally gravitated towards issues 

about education. Student and teacher activists called for an overhaul of the educational 

system, believing it to be colonial and commercialised. We pushed for relevant and 

critical education, and a reorientation of the school curriculum to one that reflected 

Philippine social realities.   

 

Many members of the education sector seriously questioned the purpose of education. 

Because of this, getting a degree from the university no longer became a priority. 

Increasing demands of activist work would later push committed student activists to drop 

out of university completely, believing they were not giving up much in terms of 

education. To them, Philippine society was a bigger and much more relevant school to 

learn from. 

 

When I became active in this social movement, I was already in my final year in the 

University. My last term saw me prioritising politics over my studies, but I managed to 

graduate on time with a BSc in Mathematics. Whilst other student activists had serious 

questions about the subjects that they were majoring in (for example Economics, and the 

way it was taught which emphasised the neo-liberal model of development), I found no 

conflict with my being an activist and mathematician.  We wanted a mass-oriented, 

nationalist and scientific education, within which mathematics had an important, if not a 

privileged, role to play. This was what I believed then. Only when I became a teacher did 

I seriously question the relevance of the mathematics that I was teaching, as well as the 

meaning of my being a mathematician, to the larger issues of democracy and social 

justice. The search for meaning and relevance eventually led me to ethnomathematics. 

 

My activism also helped me to understand and celebrate my being an indigenous person. 

My father belonged to the northern Kankana-ey people, one of the more than a dozen 
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ethnolinguistics groups in the Cordillera region, collectively called Igorot. He went to the 

“lowlands” in his teens, and there met and married my non-indigenous mother. 

 

As a young boy, my being an Igorot simply meant having a culture different from the 

rest, a culture that was at the same time alien to me, having been raised within the ways 

of the dominant culture of the lowlands. My involvement with the Left paved the way for 

my deeper appreciation and understanding of my identity as an Igorot, and taught me 

about the complexity of the indigenous peoples’ struggle. The issues that the indigenous 

peoples of the Philippines were facing then revolved around the right to self-

determination, control over indigenous lands and territories, human rights abuses, 

discrimination, and commercialisation of indigenous culture. They/we continue to be 

fighting for these issues, now more complex because of globalisation. Theft of 

indigenous knowledge has also become a major issue facing the indigenous peoples not 

only in the Philippines but the world over.  

 

The interactions I had with other indigenous activists, and immersions in indigenous 

communities, changed me in fundamental ways. Not only did I embrace the issues that 

faced them/us as indigenous communities, I also learned the ways of the Igorot (and I am 

still learning). I sang the songs that spoke of issues important to them/us. In indigenous 

gatherings, I learned to play the gongs and danced the Igorot dance. It was easy to get 

lost in the rhythm of dance and music, the act of losing oneself becoming a metaphor of 

how I have come to appreciate my indigeneity, allowing me to find my identity. Lineage 

gave me the right to identify myself as an indigenous person. I had Igorot blood, but I 

believe I only became one when I understood and embraced the indigenous struggle.  

 

My history and lived experiences helped shape my consciousness and the values and 

principles that now define me as a human being. My continuing commitment to social 

justice and change, desire for relevant and critical mathematics education, and my 

privileging of indigenous identity and indigenous peoples’ issues are a reflection of my 

being an indigenous activist and mathematician. My motivations and interests are defined 

by a multiplicity of identities, albeit shifting and continually negotiated. 
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Hence this ethnomathematical study embodies my motivations and interests as an 

indigenous activist and mathematician.  

 

1.5  Rationale of the Study 
 

Globalisation is increasingly viewed as a new form of domination and colonisation 

(Smith, 1999). Critics of globalisation point to the many ways that globalisation 

engenders hostilities and inequities in today’s world (Arnott, 2003; Chua, 2004). One of 

the fears is that the encounter between cultures under globalisation could wipe out entire 

systems of knowledge, as was the experience in the past by some cultures under 

colonisation (Kahakalau, 1992; Darby 2006). The search for alternatives leads to a 

growing discourse about re-conceptualising globalisation, because the question is no 

longer to globalise or not, but what kind of globalisation is needed (Krishnaswany, 2008). 

As expressed by Karol Wojtyla, the challenge is “to ensure a globalization in solidarity, a 

globalization without marginalization” (Wojtyla, 1998, cited in Hawley, 2008, p. 22). 

 

For some, the alternative to globalisation is internationalism because it suggests a 

relationship between cultures and peoples that is based on mutual respect, recognition of 

diversity and differences, and greater interconnectedness (Seabrook, 1996; Robbins, 

1999; Sutch, 2001). Under these conditions, the encounter between diverse systems of 

knowledge may lead to transformation but in a manner that is enlightened and driven by 

necessity. The important point is to allow systems of knowledge to co-exist, interact, 

challenge and learn from one another, and eventually evolve into new forms. The 

encounter need not be violent. 

 

It is possible to frame the cultural imperative in ethnomathematics within the 

globalisation-internationalism discourse. The cultural imperative alludes to an encounter 

that embraces plurality and diversity, and not one driven by a desire to colonise. 

Transformation might eventually happen in the encounter between systems of 

knowledge, and the hope is that this will happen in the spirit of openness to new ideas 

and ways of thinking, and not by hostility and dismissiveness.  In such a context, it is 
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hoped that the image of mathematics will also transform and will no longer be viewed as 

a tool for Western imperialism (Bishop, 1990) or as a colonising system of knowledge 

that does not acknowledge the contributions of non-Western societies (D’Ambrosio, 

1986, 1992a; Joseph, 1991). 

 

This study believes that cultural plurality and diversity provide a fertile ground for 

challenging traditional notions of mathematical knowledge. Languages and practices of 

dynamic and interlocking cultures may reveal alternative and new conceptions about 

quantities, relationships and space, and ways of talking, thinking and doing that are 

different from conventional mathematics (Barton, 1996, 1997).  

 

Because transformation will only happen if cultures and knowledge systems interact and 

interrogate each other equally and critically, this study argues that one role of 

ethnomathematics is to help open up space for dialogue between mathematics and other 

forms of knowledge. Understanding forms of mathematical knowledge that are different 

from those lodged in academic mathematics could shed light on the workings of both 

knowledge systems. An appreciation of the dynamics of alternative and new forms of 

knowledge might eventually lead to a transformation that is welcome and necessary.  In 

particular, the field of mathematics might benefit from new perspectives and insights that 

might be learned from cultural practice (D’Ambrosio & Domite, 2008). 

 

1.6  The Problem 
 

The ethnomathematical practice has been criticised for a number of reasons (see Chapter 

Two), and this has been underscored by the proclamation of Vithal and Skovsmose 

(1997) that ethnomathematics is not an innocent field of knowledge.  In particular, 

ethnomathematical projects that try to respond to the challenges posed by the cultural 

imperative have been criticised for approaches that unwittingly privilege the 

mathematical gaze, using it to judge the mathematical value of other knowledge systems. 

Uncritical investigations of mathematical knowledge in cultural practice may lead to 

what this study refers to as the dual dangers of ideological colonialism and knowledge 
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decontextualisation. In the context of this study, ideological colonialism is the imposition 

of concepts and structures of mathematics onto the knowledge embedded in cultural 

practice, whilst knowledge decontextualisation is the taking of knowledge and practice 

out of their cultural context in order to highlight their ‘inherent’ mathematical value. 

These concerns are legitimate and challenge the basic principles of ethnomathematics.  

 

This study takes the position that ethnomathematical practice must not result in 

ideological colonialism and knowledge decontextualisation. But what methodology is 

appropriate for the field of ethnomathematics to avoid the dual dangers? 

 

Barton (1996) problematised this search for a methodology, suggesting that an ideal 

situation would be that an ethnomathematical investigation is done by a mathematician 

who is also from the culture being studied. This is obviously a limited solution since this 

desired mathematician and cultural knowledge-bearer may not always exist. Alangui and 

Barton (2002) initially developed a methodological framework that sets out several 

critical questions to guide an ethnomathematical research. However, this framework is 

inadequate in dealing with the dual dangers. 

 

1.7  The Aim of the Study 
 

This study aims to show the possibility of establishing a critical dialogue between 

mathematical knowledge and knowledge embedded in cultural practice, through the 

elaboration of mutual interrogation as a methodological approach for ethnomathematics. 

It contends that mutual interrogation, as a process of critical dialogue, will allow 

ethnomathematicians to respond to the challenges posed by the cultural imperative whilst 

eluding the dual dangers. The word ‘critical’ is used in the sense of empowering 

knowledge systems to engage in “free and uncoerced dialogue” (Regelski, 2000, p. 6) 

between one another. 
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1.8  Overview of the Study 
 

This study may be viewed as consisting of two parts. The first part shows how it evolves 

the idea of mutual interrogation as a process of critical dialogue and as a methodological 

approach for ethmathematics. To do this, the study revisits the theory of 

ethnomathematics, its historical development and the criticisms about its practice (with 

an elaboration of the dual dangers). The first part also examines culture as a central 

construct, and proposes a methodological framework for the field. These ideas are 

covered in the first four chapters. The discussions provide the context and justification for 

mutual interrogation as a methodological approach in ethnomathematics. Drawing from 

these, Chapter Five develops the idea of mutual interrogation. 

 

The second part of the study shows how mutual interrogation may be used to set up a 

critical dialogue between mathematics and cultural practice. The objective is to show that 

mutual interrogation may help broaden our conception of mathematics. The cultural 

practice investigated in this study is the practice of rice terracing agriculture by a group 

of indigenous people in the Cordillera region in northern Philippines. Stone walling and 

water management, which are two aspects of the practice of rice terracing agriculture, 

become the focii of investigation.  

 

1.9  The Chapters 
 

Chapter One has provided a brief account of the changing perspectives about knowledge, 

and its implications for mathematics. It presented several imperatives as a result of these 

changing perspectives. The chapter also explained the personal motivation for venturing 

into this study, presented the rationale, the problem and the aim of the study. 

 

Chapter Two looks at a brief history of ethnomathematics as a field of study, re-views it 

as a slogan system in order to understand why it is being approached from different 

perspectives, discusses and responds to critiques, and presents a new perspective using a 

window metaphor.  
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Chapter Three problematises culture as an important construct in ethnomathematics. It 

discusses how the works of Welsch (1999) and Tully (1995) influence the concept of 

culture that this study adopts.  

 

Chapter Four presents a methodological framework for ethnomathematical research and 

discusses ethnography as an appropriate methodology for ethnomathematical research. It 

presents the challenges posed by the “new ethnography” and describes how 

ethnomathematical research has so far responded to these challenges.  

 

Chapter Five develops the concept of mutual interrogation as a methodological approach 

in setting up a critical dialogue between mathematics and knowledge systems embedded 

in cultural practice. 

 

Chapter Six discusses the overall research design, and how data was actually gathered. 

Using the “I” point of view, it presents the difficulties encountered during fieldwork and 

relates these to the earlier discussion about the limitations of ethnography. It also includes 

some methodological reflections. 

 

Chapter Seven does several things: it provides a glimpse of the Cordillera region and its 

peoples; discusses the political implications of the use of the word ‘indigenous peoples’; 

and gives an historical account of the evolution of the word Igorot and the creation of 

lowland-highland dichotomy. The chapter also presents community life in the two 

research sites of Agawa and Gueday as the context of the research.  

 

Chapter Eight gives a general description of the rice terracing practice. It provides a 

detailed description of each of the stone walling practice and water management system 

as the specific focus of the research. 

 

Chapter Nine discusses the alternative quantitative, relational and spatial ideas in stone 

walling and water management, and how these ideas relate to academic mathematics. It 
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shows how to use mutual interrogation as an approach in ethnomathematics to highlight 

the differences and similarities of the ideas in these two knowledge systems.  

 

Chapter Ten discusses how the general methodological framework developed in Chapter 

Four can be useful in guiding ethnomathematical research. It also empasises the 

importance of mutual interrogation as a methodological approach, and as a process of 

critical dialogue. Suggestions for further areas of investigation are presented. 
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CHAPTER TWO 
 

ETHNOMATHEMATICS UNFOLDING 
 
 
Ethnomathematics came to prominence by way of the opening address of Brazilian 

educator Ubiratan D’Ambrosio at the Fifth International Congress on Mathematics 

Education in Adelaide, Australia in 1984. He used the term to problematise the 

relationships between mathematics, culture, and society. 

 

It has been more than twenty years since D’Ambrosio’s plenary lecture. Since then, 

ethnomathematics has grown as a discipline of knowledge and field of inquiry. It has 

brought together mathematicians and mathematics educators who have very different 

motivations for their pursuit of ethnomathematics, but who have, nevertheless, coalesced 

together under several international formations. The International Study Group on 

Ethnomathematics (ISGEM) was formed in late the 1980s, soon followed by the 

Ethnomathematics Working Group of the International Conference on Mathematics 

Education (ICME). Since 1984, three international conferences have been held – in 

Granada, Spain (1998), in Ouro Preto, Brazil (2002), and in Auckland, New Zealand 

(2006). The second and third conferences each attracted ethnomathematicians from at 

least twenty countries. The fourth conference will be held in Baltimore, Maryland in 

2010. These conferences illustrate the growing geographical scope of ethnomathematics. 

Brazil remains as the leading country in terms of ethnomathematical activity, and is the 

only country to have had three national congresses (2002, 2004, and 2008). 

 

This chapter unfolds a new layer of understanding on the theory of ethnomathematics. In 

the first three sections we (1) trace the evolution of the term and how this reflects 

D’Ambrosio’s ideas about science, mathematics, mathematics education, and society; (2) 

re-view ethnomathematics as a slogan system; and (3) address some critical and 

conceptual issues. The chapter culminates by presenting a definition of ethnomathematics 

due to Barton (1996) and an elaboration of the window metaphor, which will be used to 

clarify the relationship between ethnomathematics and mathematics. 
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2.1  Sowing the Seeds 
 

D’Ambrosio (2002) identifies the 1976 Third International Congress of Mathematics 

Education (ICME 3) in Karlsruhe as his starting point in the development of his ideas on 

the socio-cultural roots of mathematics education. In his paper “Why teach mathematics? 

Objectives and Goals of Mathematics Education”, he argued for the need to include 

“history, philosophy and cognition in the broad sense… [b]ecause much of the history 

and philosophy of mathematics, as well as mathematical cognition are redundant and 

biased” (D’Ambrosio, 2002, p. 2). 

 

In ICME 10 held in Copenhagen in April 2004, one of the sessions chaired by Michele 

Artigue featured an interview with mathematics educators that included D’Ambrosio. In 

that session, D’Ambrosio traced back the genesis of his ideas from his days as Director of 

Graduate Studies in the Department of Mathematics at the State University of New York 

at Buffalo, USA, when he found it difficult to recruit more minority students into the 

university’s graduate programme in mathematics. He had the same difficulty in Africa in 

the Republic of Mali (D’Ambrosio, 1992b) whilst working for UNESCO, as well as 

when he came back to Brazil and worked as Dean and Director at UNICAMP, University 

of Campinas (Barton, 1996), where he was again involved in getting more minority 

students to do graduate mathematics. He said he realised that the problem was not only 

economic and the lack of opportunities for minority students. The problem was more 

fundamental, which he believed had something to do with the way mathematics was 

organised and taught in the academe: mathematics is difficult for indigenous and minority 

students not because of lack of ability or intelligence, but because the subject has 

promoted a certain type of knowledge and a particular way of thinking and doing things 

that were unfamiliar to their experiences. This, he surmised, led to their alienation from 

the subject. In other words, the difficulty was rooted at the very nature of mathematics as 

a discipline of knowledge. D’Ambrosio’s realisation led him to re-view his perspectives 

about knowledge in general. 
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It is possible to view this experience of D’Ambrosio in relation to the overall difficulty 

indigenous and minority students experience in a Western-styled educational system. 

Referring to Battiste’s (2002) research on indigenous knowledge and pedagogy, 

Barnhardt and Kawagley (2004, p. 4) talk about “a distinct lack of enthusiasm for the 

experience of schooling in its conventional form – an aversion that is most often 

attributable to an alien institutional culture, rather than any lack of innate intelligence, 

ingenuity, or problem-solving skills on the part of the students.” 

 

Furthermore, the curricula, teaching methodologies and assessment strategies of 

mainstream schooling are developed around “a worldview that does not adequately 

recognize or appreciate indigenous notions of an interdependent universe and the 

importance of place in their societies” (Kawagley, Norris-Tull & Norris-Tull, 1998, p. 

138). 

 

D’Ambrosio (2002) acknowledges Claudia Zaslavsky’s landmark 1973 book Africa 

Counts as influential in his view of a biased history and philosophy of mathematics, 

reiterating an important point that Zaslavsky’s book brought to fore: there are other ways 

of doing mathematics, proper to different cultures, which are unfortunately not given due 

recognition. 

 

The belief of the existence of other ways of doing mathematics in non-Western societies 

provided D’Ambrosio with the support for his project of reconceiving the history and 

philosophy of mathematics. His aim was to understand the following two basic points 

(D’Ambrosio, 2002, p. 3): 

 
The nature of knowledge, in particular of mathematical knowledge in different cultures; and 

 

The reasons why a relatively small periphery of the Eurasian continent, which sprang out of 

the Mediterranean civilizations, became a dominant force in the entire planet. 

 

The ethnomathematics research programme that he would later develop continues to 

revolve around these two questions and concerns. 
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Etymology of the term Ethnomathematics 

D’Ambrosio’s recollection of how he coined the term ethnomathematics reveals his 

apprehension with the prefix ‘ethno’. At that time the use of the word ethno as prefix to 

other disciplines of knowledge (for example, ethnomusicology, ethnobotany, and 

ethnopsychology) was well known, although D’Ambrosio claims that he was not aware 

of anyone who had used the term ‘ethnomathematics’. A main feature of these 

ethnodisciplines was the use of ethnography as a research methodology. However, 

D’Ambrosio wanted more than an ethnographic accounting of how people from other 

cultures did their mathematics because such an approach was “prone to reinforce 

eurocentrism, … if not properly situated in an ample cultural scenario” (D’Ambrosio, 

2002, p. 3), which could in turn lead to a “folkloristic view of how other cultures do their 

counting, measuring, etc. with a total lack of respect for the complexity of their cultural 

specificity” (D’Ambrosio, 2002, p. 4).   He avoided using the term ethnomathematics in 

his 1976 ICME 3 paper for these reasons. 

 

Nevertheless, at the Annual Meeting for the American Association for the Advancement 

of Science in 1978, he used both ethnoscience and ethnomathematics for the first time to 

describe the “extant practices of peoples marginalized by the colonial process” 

(D’Ambrosio, 2002, p. 5). He would call this a narrow sense of usage as he was at the 

time still building up what he really wanted to mean about ethnomathematics. Based on 

his accounts, there were other events between 1978 and 1984, prior to ICME in Adelaide 

that would provide clarity. 

 

What D’Ambrosio wanted was a term that would capture the cultural bases of other 

people’s techniques of explaining. He found himself playing around with words from 

different languages, but in the end, opted for an etymological definition (D’Ambrosio, 

1992b, p. 1184): 

 
ethno stands for culture or cultural roots, mathema is the Greek root for explaining, 

understanding, learning, dealing with reality, tics is a modified form for techno, which stands 

for arts, techniques or modes. Thus, ethno mathema tics stands for distinct modes of 

explaining and coping with reality in different cultural and environmental setting. 
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Ethnomathematics and Its Problematique 

D’Ambrosio’s ethnomathematics is not limited to cultural issues in science, mathematics 

and mathematics education. His is a more ambitious project. He argues for the necessity 

to traverse the borders of disciplines in order to grasp the nature and history of 

mathematical knowledge, claiming that his approach to knowledge is “transcultural and 

transdisciplinarian” (D’Ambrosio, 2006; D’Ambrosio & Domite, 2008). He links 

ethnomathematics to the imperative of understanding the human condition based on what 

he calls the triad of individual-other(s)-reality, and the human struggle for survival and 

transcendence (D’Ambrosio, 2007). 

 

In D’Ambrosio’s ethnomathematics, the evolution of ideas and their influence on 

historical developments, in particular, the dominance of the Eurocentric conception of 

mathematics and its role in shaping human and social behaviour, becomes a central 

problematique.  Barton (1996, p. 58) describes his writing in ethnomathematics as 

concerned with the way social inequities are “continued by academic hegemony.”  

 

Hence, D’Ambrosio’s plenary lecture for ICME 5 in 1984 was an opportunity for him to 

present his views about ethnomathematics and what he saw as its role in responding to 

the drives for survival and transcendence. In his later writings, he would claim that the 

word ethno-mathema-tics carried in it the synthesis of his research programme: the 

generation, intellectual organization, and diffusion of (mathematical) knowledge.  

 

2.2  Ethnomathematics as a Slogan System 
 

Ethnomathematics has been approached from various perspectives (Adam, 2004), and has 

had its share of criticisms in the process (Barton, 1999b). Some of these criticisms shall 

be discussed in the next section. This study applies the notion of slogan system to 

ethnomathematics in order to understand and explain how it is currently evolving as a 

field of knowledge. In particular, describing ethnomathematics as a slogan system allows 

us to understand why it has different meanings and serves different purposes for various 
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practitioners of the field. What follows discusses how it is possible to view D’Ambrosio’s 

ethnomathematics as a slogan system.  

 

Apple (1992) explains that a slogan system, for it to be effective, must possess three 

attributes, namely: (1) a penumbra of vagueness; (2) enough specificity to offer 

something to its practitioners; and (3) an ability to charm. 

 

Coming Together 

A penumbra of vagueness provides the slogan system with the ability to bring together 

under one umbrella seemingly disparate multi-stakeholders or interest groups “who 

would otherwise disagree” (Apple, 1992, p. 413). This is not a tactical alliance of groups 

that come together to pursue a single objective. On the contrary, these interest groups 

may have different, possibly conflicting objectives as well as methods in achieving these, 

but they find the slogan to be particularly useful in pursuing their own specific agendas.  

It is the slogan’s vagueness that allows these interest groups, whose ideologies, principles 

and beliefs may be totally contradictory, to become strange bedfellows.  

 

The groups who have come together under D’Ambrosio’s ethnomathematics believe in 

the need to question what counts as mathematical knowledge, and hence redefine the 

nature, meaning and purpose of mathematics and mathematics education. These groups 

may not be necessarily polarised in terms of their ideologies, principles or beliefs, but 

they each have their own objectives and motivations in their pursuit of ethnomathematics. 

There is certain vagueness in D’Ambrosio’s concept of ethnomathematics that has 

allowed these groups to fall under its umbrella. 

 

The vagueness lies in what Barton (1996) calls referential confusion, where the concept 

of ethnomathematics “has been used by a variety of writers with a variety of definitions”. 

He notes that D’Ambrosio himself has been ambivalent about his description of 

ethnomathematics, showing (Barton, 1996, p. 5): 
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a shift from the 1984 idea that ethnomathematics was the means (e.g. the codes) by which a 

particular society mathematises; to, in 1989, the knowledge and art behind those actual 

means; to, in 1992, an international programme to investigate the ways different cultures 

mathematise. 

 

 

The vagueness of the concept along with the difficulty of pinning down what 

mathematics is, allows different individuals and groups to interpret ethnomathematics 

differently. These interpretations depend on their motivations for pursuing 

ethnomathematics, whether this motivation is historical, political, philosophical, 

theoretical, cultural, or pedagogical (Barton, 1999b). 

 

The various motivations are based on the ethnomathematical literature, which includes 

the writings and research outputs of its practitioners. It could be argued that these 

motivations are not necessarily conflicting, nor are they mutually exclusive, but they have 

nevertheless provided the field of ethnomathematics a diversity of approaches and results. 

As Sperandeo-Meneo (2000, p. 1) suggests: 

 
The success of a slogan system seems to depend, in part, on allowing the multiple 

perspectives that it unites to retain their varied interests and actively keep their perspectives 

in view: debates and discussions can clarify the distinctions and then, hopefully, enlarge the 

common territory. 

 

Vithal and Skovsmose (1997) point to the danger of the concept of ethnomathematics 

being abused by certain politically conservative groups. This concern is elaborated in 

Section 3.3. 

 

Ethnomathematical Research as Specific Activity 

Re-positioning ethnomathematics as a research programme endows it with the second 

attribute of a slogan system. As a research programme or field of study, 

ethnomathematics becomes a realisable endeavour. It clarifies what ethnomathematicians 

are supposed to do: to engage in research that investigates the interplay of mathematics, 

culture, and society.   
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The rise of ethnomathematical research in the past two decades is an indication of how 

practitioners have taken this to heart. The work of Paulus Gerdes in Africa continues to 

generate new ethnomathematical researches especially amongst graduate students.  Like 

Gerdes, Marcia Ascher is actively popularizing her works in the area of culture and 

mathematics. Based in the United States, one of her earlier works was in collaboration 

with her husband, an anthropologist (see Ascher and Ascher, 1981). The three 

international conferences (Contreras, Morales & Ramires, 1998; De Monteiro, 2002; 

Barton, Poisard & Domite, 2006), as well as the two Brazilian national congresses in 

2000 (Domite, 2000) and 2004 (Morey, 2004) all show the breadth and depth of 

international and local research activities currently spurring the growth of the field.  

 

Ethnomathematical research has been driven by particular motivations of the individuals 

and groups undertaking the study. Adam (2004) provides a comprehensive summary of 

the research outputs over the last twenty years. She classifies these research outputs 

within political, historical, philosophical, theoretical, indigenous, and pedagogical 

perspectives.  

 

The research perspectives are interrelated as they problematise established assumptions 

about mathematics, falling within a wide range of issues including, but not limited to: the 

history of mathematics; the nature of mathematical knowledge; beliefs about the power of 

mathematics; what counts as valid mathematics and who decides; alternative 

mathematical conceptions of non-Western societies; and the role of culture in the 

teaching and learning of mathematics. The pursuit of all these issues within the ambit of 

ethnomathematics may be seen as a challenge to what D’Ambrosio considers as the 

influence and dominance of the west in the conception of mathematics and mathematical 

knowledge. It can be argued that the ethnomathematical research programme, when 

considered from the broader perspective of redefining the dynamics of relationship 

between established mathematics and other forms of knowledge, is essentially political.  

 

This may explain why there is a substantial body of ethnomathematical research work 

that directly engages in political advocacy. Ethnomathematics, along with critical 
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mathematics education and humanist mathematics, provides an opportunity to politicise 

mathematical research so that it can directly support the underprivileged and 

marginalised sectors of society. In Brazil, the work of Gelsa Knijnik exemplifies how 

research in ethnomathematics can concretely support a people’s political movement, in 

this case the Landless Peoples in Brazil (Knijnik, 1997, 2001). 

 

There is currently a significant increase of research activity in the area of indigenous 

peoples and indigenous education. The rise of ethnomathematical research on indigenous 

knowledge systems and training of indigenous teachers and students, mostly in Brazil 

(see Domite, 2006) may be linked to the growing movement of indigenous peoples 

worldwide for the recognition of their right to self-determination. For indigenous peoples, 

self-determination is an all encompassing and strategic demand. The right to self- 

determination guarantees, amongst other things, the recognition of the unique world 

views and knowledge systems of indigenous peoples, most of which have been relegated 

to a background to Western scientific and mathematical knowledge. Thus, the current 

impetus for ethnomathematical research focusing on indigenous peoples and indigenous 

knowledge may be seen as a contribution to the international struggle for the recognition 

of the right to self-determination. A definition of the term ‘indigenous peoples’, and the 

motivations for its use in this study are given in Chapter Seven. 

 

Fuelling Desire 

The importance of the charm attribute of a slogan system, as explained by Apple (1992), 

is that it offers a sense of what is possible, either by fuelling the desire of the practitioners 

through positive vision, or by “playing up on the fears of its readers” (Apple, 1992, p. 

414). 

 

When D’Ambrosio used the term ethnomathematics in 1984, the foundations of 

knowledge were already being shaken by alternative views. The paradigm of positivism 

that had been dominant for a long time was giving way to a perspective of knowledge 

that was interpretive and pluralistic. The pursuit of objective reality and totalising truths 

had become problematic (Lerman, 2000), as knowledge became increasingly regarded as 
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contingent and relative to social and cultural milieu. The idea of knowledge as socially 

and culturally constructed had taken root (Dumont, 2008). These views also implied the 

need to understand the impact of knowledge and knowledge production in society and 

how these are implicated in the way power relations are played out (Foucault, 1980; 

Lyotard, 1984). 

 

D’Ambrosio’s talk was timely as it captured the mood of mathematics educators who 

were increasingly affected by the changing currents in other disciplines. It is therefore not 

hard to understand why his call for reconceiving the philosophy and history of 

mathematics, as well as redefining the goals and purpose of mathematics education, were 

enthusiastically received by many mathematics educators. 

 

Lerman (2000) identifies the period toward the end of 1980s when theoretical 

frameworks about the social origins of knowledge and consciousness began to appear in 

the mathematics education literature. He calls this the social turn in mathematics 

education (Lerman, 2000, p. 23): 

 
… to signal something different; namely, the emergence into the mathematics education 

research community of theories that see meaning, thinking, and reasoning as products of 

social activity. 

 

Lerman (2000) claims that this philosophical orientation coincided with what he calls the 

humanistic and democratic concern by teachers and researchers during that time and he 

credits D’Ambrosio’s introduction of ethnomathematics in 1984 “to have played a large 

part in creating an environment that was receptive to the social turn” (Lerman, 2000, p. 

24)  

 

The humanistic and democratic concern that led to the social turn is consistent with the 

positive vision offered by D’Ambrosio’s ethnomathematics of transforming the relations 

between mathematics and society. It is this vision of a transformation that may have 

motivated the active ethnomathematical work with the underrepresented sectors of 

society, including the landless people and tribal and indigenous peoples. The work being 
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done by ethnomathematicians amongst indigenous peoples in various parts of the world, 

for example in Brazil and Alaska, helps provide a basis for the recognition of indigenous 

knowledge systems, and as argued earlier, may contribute to the overall struggle for self-

determination. Ethnomathematics offers an arena where indigenous peoples can assert 

their alternative views and knowledge about the world. 

 

Thus, ethnomathematics becomes another site of contestation for the transformation of 

relationships – between knowledge systems and/or between and amongst cultural groups. 

The hope is that, as we begin to interrogate our old assumptions about knowledge and 

become more respectful of other views about the world, societal relations might also 

evolve for the better. Ethnomathematics offers these possibilities for change. This is its 

charm. This is, to use Michael Apple’s words, what “grabs us”. 

 

2.3  Critical Issues 
 

As a slogan system, ethnomathematics has attracted mathematics educators who have 

come together in the hope of expanding the cultural horizon of mathematical knowledge. 

This provided its charm. Repositioning it as a research programme, or field of study, 

defines the nature of the ethnomathematical practice. This provided its specificity. 

 

However, ethnomathematics has not successfully attracted academic mathematicians 

under its umbrella. Many are sceptical about ethnomathematics. They fear that it might 

diminish the power of mathematics, predicting a slide to mathematical mediocrity due to 

the incorporation of cultural ideas in mathematics education. This position is expressed 

by Rowlands and Carson (2002), suggesting that ethnomathematics is out “to undermine 

or replace ‘mainstream’/‘academic’ mathematics.”  

 

On the other hand, there is also the danger of attracting to the fold educators who may use 

ethnomathematics to promote undemocratic educational policies and practices.  
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These concerns are the focus of this section, in particular those articulated by Vithal and 

Skovsmose (1997), Dowling (1998) and Rowlands and Carson (2002). 

 

Vithal’s and Skovsmose’s End of Innocence 

Vithal and Skovsmose (1997) wrote a critique of ethnomathematics, which raised a 

number of important theoretical issues. The critique concentrates on the relationship of 

ethnomathematics to mathematics education, which they discuss under five interrelated 

themes, namely (1) translation of ethnomathematics into education; (2) concept of 

culture; (3) definition of ethnomathematics; (4) critical citizenship; and (5) students’ 

foreground.  

 

The first theme raises the possibility of co-opting the ethnomathematics ‘slogan’, in the 

sense described in the previous section, to justify exclusionary and discriminatory 

policies and practices in mathematics education.  

 

The authors cite the situation in South Africa during the height of apartheid, where 

government policies in education effectively condemned non-white students to inferior 

curricula implemented in under-resourced schools. Ironically, the official document that 

laid down the educational policy resulting in segregation and inequity showed a concern 

for culture in education that the authors described as being couched in benign and even 

acceptable language. According to them, “in the framework of apartheid ideology, culture 

took on a particular meaning enmeshed with race and its outcomes were devastating” 

(Vithal & Skovsmose, 1997, p.136). 

 

Vithal and Skovsmose are using the experience in South Africa to alert us to the danger 

that may result from the vagueness of the concept of ethnomathematics and its use of 

culture as a central construct when they say (Vithal & Skovsmose, 1997, p. 137): 

 
[W]e wish to demonstrate how easily rhetoric associated with ethnomathematics or a 

superficial reading of its theory/practice may be subverted towards goals directly opposite to 

those envisaged within it. The concern is that of how ‘ethnomathematics’ could be read as a 

justification or rationale for apartheid education. 
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As a slogan system, there is indeed an opening for other groups to use the notion of 

ethnomathematics to implement policies and practices that run counter to its vision of 

transforming mathematics and mathematics education. But the question of who gets to 

decide on policies and how they are able to implement such policies is a question of who 

gets to control decision-making processes in the educational system and who gets access 

to these. It is an issue of power. Thus, Vithal and Skovsmose’s critique relates more to 

how power operates in mathematics education than a critique of ethnomathematics itself. 

An important point arising from this critique is that of seeing transformation as 

inextricably linked to the building of a critical citizenry that includes educators, teachers, 

parents and students. A community that is vigilant and involved in educational reforms 

could prevent the passing of undemocratic and unjust policies and practices in 

mathematics education, and in education in general. 

 

The second theme deals with the notion of culture (and cultural conflict) and the tendency 

in ethnomathematics to view it as a discrete and bounded category – a manifestation of an 

anthropological notion of culture discussed in the next chapter. Chevellard (1990) also 

pointed out the difficulties of this limited conception of culture, noting that situations of 

conflict (for example, in education) are predominantly influenced by social and political 

factors.  

 

Vithal and Skovsmose argue for a “politicised concept of culture” (Millroy, 1992, p. 26) 

in ethnomathematics, where the relations of culture and power are problematised. Power 

is not evenly distributed within every culture. There are social statuses that bestow more 

power to certain individuals, hence the imperative “to analyse the power relations 

involved in the use of … different knowledges” (Knijnik, 1998, 2002b) inside every 

culture. The work of Knijnik shows how a politicised conception of culture can inform 

the ethnomathematics programme.  

 

Citing Millroy’s work, Vithal and Skovsmose (1997, p. 140) highlight the importance of 

reflexivity and self-awareness. 
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[T]he analysis of the ethnomathematics of any cultural group must include for the people of 

that group a critical orientation towards their own ethnomathematics. They must come to 

understand the strengths and weaknesses of their mathematical knowledge and practices in 

relation to knowledge and practices of other cultural groups, be they the dominant or 

subordinate groups of that society. 

 

These discussions raise two points that are relevant to the re-thinking of our approach to 

the ethnomathematics programme. First is that an analysis of power relations in the use 

and interaction of knowledge systems is essential; the second is the need for critical 

reflexivity, which requires an understanding of the strengths and weaknesses of one’s 

knowledge system in relation to others, as well as the useful features and appropriateness 

of others’ mathematical knowledge systems. 

 

It may be true that there are practitioners in the field of ethnomathematics who adhere to 

the anthropological notion of culture, but there are also others who are articulating the 

weaknesses of such a conception. This should not be considered as a problem. It only 

underscores the importance of active and continuing debate in the field. 

 

The third theme of the critique is that the notion of ethnomathematics itself is 

problematic. Vithal and Skovsmose consider D’Ambrosio’s etymological abuse (see 

Section 2.1) as so broad that the concept loses content, whilst the re-positioning of 

ethnomathematics as a research programme also has its share of difficulties (Vithal & 

Skovsmose, 1997, p. 141). 

 

These difficulties relate to the use of both the prefix ‘ethno’ and the suffix ‘mathematics’. 

For them, the problem with ‘ethno’ has to do with its being interpreted to mean ‘race’, 

and could be used to justify racially based educational policies and practices, a problem 

that was very real in the South African experience during apartheid. On the other hand, 

the difficulty with the use of ‘mathematics’ leads to the often-quoted paradox in 

ethnomathematical research articulated by Millroy (1992, p. 11): 
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If ethnomathematics is the study of the different kinds of mathematics in different cultural 

groups and it is impossible to recognize and describe anything without using one’s own 

frame of reference then how can anyone schooled in the formal conventional mathematics 

identify any form of mathematics other than that which resembles conventional mathematics? 

 

One possible way out of this dilemma as identified by Barton (1996, p. 115) is “finding 

the appropriate mathematical anthropologist” who belongs to the culture under study. In 

this case, the success of the endeavour is directly related to the depth of understanding of 

both frames of knowledge.  As suggested earlier, this is a limited solution since the 

desired mathematical anthropologist may not exist, or might not even be interested in 

studying the culture to which s/he belongs. Hence, this requirement might lead to a 

narrowing of the bench of practitioners in the field.  

 

The challenge is to make ethnomathematical research possible to a mathematician who 

might want to study cultural practice regardless of whether or not s/he belongs to that 

culture. This leads us back to the paradox. However, this study contends that concerns 

about the etymological abuse and the paradox are resolved if one starts viewing 

ethnomathematics as a means to allow the critical interrogation and interaction of 

mathematical knowledge with other forms of cultural knowledge. How we might do this 

is the object of this study. 

 

Vithal’s and Skovsmose (1997, p. 144) relate the fourth theme of critical citizenship to 

the formatting power of mathematics, and ask the following questions:   

 
Does an ethnomathematical approach develop a competence which resists domination in the 

actual culture? Furthermore, could ethnomathematics itself become implicated in the 

formatting power of mathematics? Is there a possibility that ethnomathematics, in the very 

process of interpreting the activity of, say, basket weaving, invents new (mathematical) 

structures which then colonise and rearrange the reality of basket weaving? 

 

Vithal and Skovsmose note that even as ethnomathematics claims to provide cultural 

affirmation, it seems that the voice of the practitioners, for example the basket weavers, 

are not heard in the process. 
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These are important questions about the ethnomathematical programme, and its 

relationship to education. The first point about developing the competence to be able to 

resist domination is a question that must be addressed by all disciplines of knowledge that 

have to deal with cultures and relationships between people. It is important that this 

question is raised, and how ethnomathematicians respond to it will depend on their 

perspectives with regard to issues of power inside cultures.  Knijnik’s work where people 

learn mathematical concepts based on their political and cultural context clearly shows 

how such an ethnomathematical approach could support the struggles of a people. 

 

There is also a possibility that ethnomathematics could lead to the invention of new 

structures that might rearrange the reality of a cultural practice like basket weaving, or 

stone walling. But it is not automatic that such a rearrangement of reality, or a 

recontextualisation of activity, is a bad thing. Whilst there are ethical issues that may 

arise in ethnomathematical studies of cultural practices, the final judgment will have to be 

made by the people who own the practice. To illustrate this point, some ethical scenarios 

were made up in relation to the study of stone walling and water flows (see Appendices A 

and B). These scenarios raise questions whose answers are not as straightforward as they 

seem. The point is that, answers to, and perspectives about, ethical issues exemplified by 

the made-up scenarios have to be negotiated and questioned by the community people 

themselves, not by ethnomathematicians. 

 

In general, Vithal’s and Skovsmose’s (1997) position calls for the need to problematise 

the implications of the use of the term ethnomathematics and its basic tenets because 

ethnomathematics is not ‘innocent’. For them, it is necessary to deepen our understanding 

of the relationship of ethnomathematics “to issues of progress, democracy and 

technological development” (Vithal & Skovsmose, 1997, p. 133). 

 

Dowling’s Myths 

In The Sociology of Mathematics Education: Mathematical Myths/Pedagogical Texts, 

Dowling (1998) presented three myths that he describes as “concerned with the 

relationship between mathematics and other cultural practices” (Dowling, 1998, p. 4). 
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Two of these myths, the myth of reference and the myth of emancipation, are deemed by 

this study as critical to, and of, ethnomathematical practice.  

 

In the myth of reference, Dowling criticises the tendency to create division between the 

intellectual (as represented by mathematics) and the manual (domestic/cultural practice), 

and where the intellectual “is constituted as generating commentary” on the manual. In 

this division between the intellectual and the manual, one moves between two spheres of 

activity, from one setting to another where one sphere of activity or setting always has to 

be mathematics. He says (Dowling, 1998, p. 6): 

 
It is as if the mathematician casts a knowing gaze upon the non-mathematical world and 

describes it in mathematical terms. I want to claim that the myth is that the resulting 

descriptions and commentaries are about that which they appear to describe, that 

mathematics can refer to something other than itself. 

 

Whilst Dowling does not specifically refer to ethnomathematics in his myth of reference, 

his criticism about the use of mathematics to describe and judge domestic or cultural 

practice, in his words, to recontextualise activity, is worth considering. The relevant 

question to ask is whether ethnomathematics, in attempting to describe and ‘uncover’ 

mathematical ideas ‘present’ in domestic/cultural practice, generates its own myth of 

reference. Might ethnomathematics, like mathematics, refer to something other than 

itself? What does it mean, for example, to talk about and describe the ethnomathematics 

of a particular culture?  

 

The answer depends on how ethnomathematics is defined, understood and practised. 

Studies that describe the ‘mathematics’ of cultural practice are prevalent in the field, 

which is a reflection of a particular reading of the concept of ethnomathematics. This 

particular reading of ethnomathematics has an inherent danger – the recontextualisation 

of cultural practice in purely mathematical terms might diminish cultural meaning and 

value, resulting to knowledge decontextualisation. 
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One example comes to mind, and it is a project that I was involved in along with the 

Faculty of the Discipline of Mathematics of the University of the Philippines College 

Baguio (1996). We set out to study the mathematics behind the weaving patterns, gong 

music and kinship systems of the northern Kankana-ey of Mt. Province. Whilst there was 

a careful attempt to describe the cultural context of these Kankana-ey practices, the 

motivation was primarily to determine whether they exhibited ‘nice’ algebraic structures. 

Guided by the desire to explain these practices mathematically, our output concluded the 

presence of deep mathematical knowledge in Kankana-ey weaving, gong music and 

kinship systems, entirely relegating to the background their significance in the social and 

cultural life of the people.  

 

At one level, this could be the “folkloristic view” that D’Ambrosio predicted early on in 

his search for the term ethnomathematics, a view that fails to locate the practice, and its 

significance, in the overall fabric of social and cultural life. What happens is that certain 

elements of the culture (for example, weaving) are isolated and become the focus of an 

ethnomathematical study simply by virtue of its perceived ‘mathematical significance.’  

 

At another level, recontextualising cultural practice also faces the epistemological 

dilemma of how to regard elements of the practice as mathematical (Begg, 2001) without 

imposing one’s categories and constructs.  This is the essence of Millroy’s (1992) 

paradox. The implication is that once a practice becomes the subject of an 

ethnomathematical study, there is necessarily a shifting of cultural context. 

 

Both situations can lead to the same problem. Recontextualisation might result in 

decontextualisation, which ironically, is not what ethnomathematics is about.  

 

The other myth presented by Dowling is that of emancipation, which he directly links to 

ethnomathematics. Dowling associates ethnomathematics with “a growing body of work 

(that) seeks to celebrate an alreadiness of mathematical content within the practices of 

different cultural groups” (Dowling, 1998, p. 12). 
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Unlike the myth of reference, Dowling argues that the myth of emancipation assumes a 

unification of the mathematical and the non-mathematical. The similarity is that both 

myths project a mathematical gaze onto the non-mathematical. The myth propagated by 

ethnomathematics (Dowling, 1998, p 15): 

 
… entails a celebration of the supposed mathematical practices of non-European societies. 

Revealing the truly mathematical content of what might otherwise be regarded as primitive 

practices elevates the practices, and ultimately emancipates the practitioners… European 

mathematics constitutes recognition principles which are projected onto the other, so that 

mathematics can be ‘discovered’ under its gaze. The myth announces that the mathematics 

was there already. 

 

Whilst the myth of reference does not deny, nor attempt to hide the intellectual/manual 

(or mathematical/non-mathematical) divide, the myth of emancipation denies that such a 

division in the cultural domain exists. For Dowling, this is exactly the problem, and 

which he regards as ultimately deceptive. He says (Dowling, 1998, p. 17): 

 
But the denial is itself mythical, because the myths are concealing the self-referential origin 

of the gaze which constructs (its) texts. 

 

Dowling takes to task the works of Paul Gerdes, Claudia Zaslavsky and Alan Bishop. 

Zaslavsky is best known for her book Africa Counts, which documents the history of 

mathematical ideas in Africa and what she believes as the continent’s unacknowledged 

contributions to the growth of Western mathematics. The book pre-dates 

ethnomathematics and is a pioneering work on the interplay of mathematics, culture and 

history (Zaslavsky, 1973) 

 

Alan Bishop does not regard himself as an ethnomathematician, although he has devoted 

substantial work in the conceptualization of mathematics as a socio-cultural phenomenon. 

Ethnomathematical researchers often refer to his list of six fundamental activities, which 

he regards as universal amongst all cultures. These fundamental, pre-mathematical 
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activities are counting, locating, measuring, designing, playing, and explaining (Bishop, 

1988). 

 

Whilst Dowling regards Bishop’s fundamental activities as “gross reductions” (Dowling, 

1998, p. 14) of cultures and Zaslavsky’s work as patronizing and objectifying “the 

African” (Dowling, 1998, p. 15), he reserves his most serious criticisms for Gerdes.  

 

Gerdes clearly identifies his work as ethnomathematics, linking his process of defrosting 

hidden mathematical ideas in traditional production techniques to a project of cultural 

rebirth, to what he calls a cultural-mathematical reaffirmation that combats racial and 

colonial prejudice (Gerdes, 1986, 1991, 1997).   

 

Whilst Gerdes regards his work as contributing to the process of decolonisation, Dowling 

argues that Gerdes achieves quite the opposite. For Dowling, the most problematic aspect 

of Gerdes work in Africa relates to the concealed self-referential origin of the gaze, 

which is fundamentally ‘European’. In Gerdes’ work, Dowling (1998, p. 12) claims that 

the African culture is not allowed to speak for itself. The implication is that Gerdes 

unwittingly perpetuates the supremacy of white culture by silencing the voice(s) of other 

cultures. 

 

The same problem of decontextualisation observed earlier with the myth of reference is 

also operative in the myth of emancipation. Because cultural/non-mathematical practices 

are described using European mathematical categories, they are once again “deprived of 

their social and cultural specificity” (Dowling, 1998, p. 14).  

 

Commenting on Gerdes’ view of mathematics as a particular set of activities (which is 

relative to a particular world view), Barton (1996, p. 63) makes a similar observation and 

reiterates the peril of colonisation of knowledge. 

 
Gerdes’ use of the idea of mathematics as an activity gets around some of the problems of a 

relativist philosophy, but other problems remain. For example, the concept of mathematics as 
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a category of activity in any culture is a Western idea. Other cultures do not recognize 

‘mathematics’ as separate from some other aspects of their culture – it cannot be isolated out. 

How, then, does the union of all ethnomathematics come about? Does it include all the other 

parts of other cultures which are regarded as inextricably linked? If not, then the Western 

idea of mathematics is being adopted, which is another expression of ideological colonialism. 

 

One example of how colonisation of knowledge might happen in ethnomathematics is 

found in Barton (2008), where he describes his involvement in the development of a 

mathematical vocabulary in the Maori language as a response to the call for mathematics 

(and science) instruction in Maori. Whilst this particular project was not made under the 

rubric of ethnomathematics, it exemplifies the interplay of mathematics and cultural 

elements, showing how one form of knowledge (the Maori language) may be used to 

make the other (mathematical knowledge) more accessible. This was in 1987. The 

development of a Maori mathematical vocabulary went through a painstaking process 

that involved teachers, mathematicians, mathematics educators, linguists, Maori elders, 

and Maori language experts and was made “under strict guidelines laid down by the 

Maori Language Commission (Barton, 2008, p. 2). Despite this, he describes increasing 

discomfort about some aspects of their work (Barton, 2008, pp. 3-4): 
 

Somehow, the mathematical discourse that had developed did not feel right, but we were 

unable to put our finger on why. We came to talk about this as the “Trojan Horse” 

phenomenon: mathematics education seemed to be a vehicle that led to the subtle corruption 

of the ethos of the Maori language. 

 

For Barton, the work became an example of how one language (English) might come to 

colonise another (Maori). He explains that with the project, “a grammatical corruption 

had happened” (Barton, 2008, p. 4) where the verbal nature of numbers (as it was in 

Maori before European contact) was ignored, and a classroom discourse that treated 

numbers as they are in English (adjectival) was perpetuated (Barton, 2008). He laments 

that the project “fundamentally permanently changed the nature of the language” (Barton, 

2008, p 4). 
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The two examples mentioned in this study where decontextualisation and colonisation 

occurred (the study on the algebra of weaving, gong music and kinship systems of the 

Kankana-ey, and the Maori mathematical vocabulary project) give weight to the 

criticisms about the concealed referential gaze that is mathematics and the problems 

engendered by this gaze.  

 

Following Barton’s definition of ethnomathematics (Barton, 1996), the use of 

mathematics as a lens to study a non-mathematical practice cannot be avoided. These 

criticisms need to be acknowledged and addressed in this study because it looks at a 

particular cultural practice – rice terracing in two indigenous communities in northern 

Philippines – using mathematics as a lens. 

 

This study resolves these problems through the concept of culture that it adopts and the 

methodological approach that it develops. Recontextualisation may be seen as a shift in 

cultural context, an instance of culture change that is driven by necessity. Such a 

necessary change is consistent with the way this study views culture as mutable and labile 

(see Chapter Three). Complementary to this concept of culture is a process of mutual 

interrogation between mathematical knowledge and knowledge embedded in cultural 

practice. Through critical dialogue and reflection, the context and meaning of cultural 

knowledge is not lost in the process, and tendencies to colonise knowledge are dashed. 

The concept of mutual interrogation as a process of critical dialogue is developed in 

Chapter Five. 

 

Rowlands and Carson’s Critical Review 

In their paper Where would formal academic mathematics stand in a curriculum informed 

by ethnomathematics? A critical review of ethnomathematics, Rowlands and Carson 

(2002) point out the danger of mathematics becoming accessible only to the most 

privileged in society if the trend to infuse the mathematics curriculum with an 

ethnomathematics perspective continues. This is how they express such concern 

(Rowlands & Carson, 2002, p. 98). 
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[E]thnomathematics runs the risk of attempting to equalise everything down to the poverty of 

the ‘builders and well-diggers and shack-raisers in the slums’. Forty years of civil rights 

initiatives have shown that all too often the strategies developed by academics to redress 

social evils and to legislate equality often carry a subtle bacillus of paternalism. These 

strategies produce the appearance of equality on the surface whilst actually strengthening and 

refining the institutional mechanisms of education. There is every danger that mathematics as 

an academic discipline will become accessible only to the most privileged in society and the 

rest learn multicultural arithmetic within problem solving as a life skill or merely venture into 

geometric aesthetics. 

 

For Rowlands and Carson, the best way for people to meet the challenges of a changing 

world is through “liberal education that contains modern science and a universal 

mathematics that is central to its curriculum” (Rowlands & Carson, 2002, p. 98). 

 

In response to Rowlands and Carson’s critical review of ethnomathematics, Adam, 

Alangui and Barton (2003), whilst welcoming the opportunity for debate, note that the 

critique presents a picture of ethnomathematics that is over a decade old. The response 

points out that the review does not acknowledge recent developments in the field. Indeed, 

the issues that Rowlands and Carson raise have been actively debated on in the two 

International Congresses on Ethnomathematics, in the relevant Topic Groups at recent 

ICME conferences, and in the Ethnomathematics Newsletter (Adam et. al, 2003, pp. 327-

328). There is active research related to how ethnomathematics is used as a framework in 

the teaching of mathematics. These studies were highlighted in the Second International 

Congress on Ethnomathematics (ICEM2) held in Brazil in August 2002.  

 

The critique of Rowlands and Carson about ethnomathematics reveals their discomfort 

over philosophies that are critical of mathematics as a discipline and as an abstract body 

of knowledge. They put ethnomathematics alongside radical constructivism, social 

constructivism and socioculturalism, which they refer to as “pedagogic philosophies” 

(Rowlands and Carson, 2002, p. 80).  
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An earlier paper by Rowlands, Graham and Berry (2001) argues that “mathematics, albeit 

a social-cultural creation that is mutable and fallible, is a body of knowledge the 

objectivity of which is independent of origin or social acceptance.” 

 

This is consistent with the pedagogical position of Rowlands and Carson (2002. p. 94) 

about the interplay of mathematics education and culture: 

 
Mathematics can be taught effectively and meaningfully without relating it to culture or to 

the individual student otherwise there can be no practicing mathematicians in the formal, 

‘academic’ sense. 

 

Again, this view does not take into account recent works in the field of 

ethnomathematics. The continuing works of Lipka (2002) with the Yup’ik people in 

Alaska, Knijnik (1997, 2002a) with the Landless Peoples in Brazil, and Adam (2004) in 

the Maldives all validate the value of culturally sensitive approaches in mathematics 

education, and contradict the position taken by Rowlands and Carson in their critical 

review. 

 

Lipka’s work revolves around “the act of valuing elders’ knowledge, and showing how it 

can be included within schooling – in this case as a part of school mathematics so that the 

culture and ways of learning are not engulfed by other traditions” (Lipka, 2002).   The 

project involves documentation of elders’ knowledge and other cultural practices as well 

as the construction of educational or curricular practices that connects these knowledge 

and cultural practices to schooling. Mathematical modules are created and are taught 

consistent with community learning methods. Research results show gains (Lipka, 2002, 

p.6): 

 
During the spring of 2002 approximately 40 teachers, treatment and control, urban and rural, 

were involved in piloting and testing the effectiveness of two modules—the Fish Rack 

module for 6th grade students and the Estimating, Counting, Grouping, and Numeration for 

2nd graders. The effects for the Estimating module shows that all treatment students 
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outperformed all control group students and most importantly rural treatment students 

outperformed rural control group students. 

 

The continuing work of Knijnik (1997, 2000) with the Movimento dos Sem-Terra (MST), 

or the Landless Peoples Movement in Brazil shows how ethnomathematics can 

concretely contribute to the struggle for social change by disadvantaged groups of people. 

In this case, the issue is redistribution of land through occupation, resistance and 

production (Knijnik, 1997).  An important component of the struggle is education work, 

and Knijnik’s research involves establishing “concrete links between broad questions of 

emancipatory popular education in the Third World and the processes of learning and 

teaching mathematics” (Knijnik, 1997). 

 

She uses what she calls an ethnomathematical approach (Knijnik, 1997, p. 405): 

 
… to designate the investigation of the traditions, practices, and mathematical concepts of a 

subordinated social group and the pedagogical work which was developed in order for the 

group to be able to interpret and decode its knowledge; to acquire the knowledge produced 

by academic mathematicians; and to establish comparisons between its knowledge and 

academic knowledge, thus being able to analyze the power relations involved in the use of 

both these kinds of knowledge. 

 

The research strategy involves investigating the interrelations between popular 

knowledge and academic knowledge in the context of specific practices of the group 

concerning mathematical knowledge.  For example, they first document methods or 

practices employed by specific individuals in estimating land area, and then they discuss 

these methods using the “language” of conventional mathematics. 

 

Knijnik (1997, pp. 406-408) claims that through this approach, the students “decodified 

and understood what the methods meant in terms of academic mathematics.” She talks 

about a “passage” from popular (mathematical) knowledge, to academic or “book 

mathematics.” 
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The works of Lipka and Knijnik are significant in many respects. They involve socially, 

economically and politically marginalised groups of people. Their projects have evolved 

through years of collaboration with the communities. And they report positive outcomes 

in conceptual development and in making a bridge to academic mathematics. 

 

Adam’s (2004) small study in the context of a national curriculum indicates that cultural 

material can be successful in making mathematics interesting to students, helping them 

understand what the subject is about, with no adverse effect in mathematical achievement 

in conventional terms. Adam’s use of an ethnomathematical curriculum showed one way 

of arriving at a better understanding of mathematics, a ‘foreign’ discipline. 

 

Leaving Culture Out of Mathematics and Mathematics Education 

Rowlands’ and Carson’s educational and political concerns are being confronted in both 

levels of theory and practice.  However, there is also a need to return the critique and 

point out limitations in their position, that is, a position that leaves culture out of 

mathematics education.  

 

In defending their position, Rowlands and Carson fall into the trap of culturalism (see 

Chapter Three) by viewing culture as static and bounded, and by assuming that 

preservation of culture, rather than revitalisation, is what indigenous and tribal peoples 

want (Rowlands & Carson, 2002, p. 91): 

 
It will defeat the preservation of cultural traditions if we end up blurring the distinction 

between those localized ways of knowing, grounded as they are in the land and in the 

uniqueness of those people who originally settled there, and scientific culture. To preserve 

American Indian cultures, African tribal cultures, traditional cultures of Asia and elsewhere, 

their uniqueness must be recognized, not collapsed into a dreary and illusory sameness with 

scientific culture. 

 

Rowlands and Carson see the contribution of ethnomathematics as bringing back cultural 

sensitivity into mathematics education research, as well as respect to cultural differences 

and to student’s cultural background. They see this as an expression of being politically 



Chapter Two  Ethnomathematics Unfolding 

Interrogating Cultural Practice and Mathematics 41 

correct, declaring that “it is no longer acceptable to treat tribal societies as if they are 

‘mentally inferior’ in some way” (Rowlands & Carson, 2002, p. 93).  

 

Recognising that mathematics has historically acted as a gatekeeper, the challenge for 

them is how to reach students without having to contextualise mathematics to the 

everyday. They maintain that “equality” in mathematics education is achieved by 

accepting that “mathematics has more to do with (its) universality than it has with ethnic 

diversity” (Rowlands & Carson, 2002, p. 96). 

 

Ethnomathematics is more than just a movement for political correctness. Pushing for a 

broader conception of mathematics requires qualitative shifts in perspectives and 

assumptions as well as values and beliefs that we associate with mathematics, culture and 

society. Barton (2002) sees this as a ground-changing shift. And it is not merely being 

sensitive to cultural difference, but actually enhancing mathematics through culturally 

sensitive approaches (Adam et. al, 2003).  

 

Moreover, Rowlands and Carson exhibit ambivalence towards the role of culture in 

mathematics education. They say that whilst cultural sensitivity is important, it is best to 

distance mathematics learning from cultural issues to achieve equality through liberal 

education regardless of ethnic background. For them, this is also a matter of respect for 

cultural difference. 

 

Such an ambivalent attitude is reminiscent of colonial relations where, in the process of 

assimilation, the Western cultural system works “to ensure that the colonial subject is 

only ever a partial presence, both incomplete and virtual” (McConaghy, 2000, p.156). It 

also makes unproblematic assumptions about the goodness for everyone of “a liberal 

education that contains modern science and universal mathematics that is central to its 

curriculum” (Rowlands & Carson, 2002, p. 98), without even questioning the content of a 

Western-styled education or the manner of its delivery.  
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This claim of equality within liberal education masks issues of power and needs to be put 

into context. Several anthropologists have argued that the language and power of the 

coloniser have formed relations of inequality which are irreversible; through colonisation, 

the intellectual hegemony of Western academia also spread globally. (Asad, 1993; 

Becker, 1995; Yengoyan, 2003). The aim of achieving ‘equality’ through liberal 

education might be seen as an expression of what Yengoyan (2003, p. 39) describes as 

the desire to professionalise and create uniformity in method and theory through the 

social (and natural) sciences, which in actuality works against the idea of difference. 

  

Rowlands and Carson fear that ethnomathematics would replace conventional 

mathematics. However, as Adam et. al. (2003, p. 330) argue: 

 
Ethnomathematics is not a philosophy, much less a ‘pedagogic philosophy’. Rather it is a 

lens [or window] through which mathematics itself can be viewed. However 

ethnomathematics does have a transforming function on mathematics in that it widens the 

scope of what is included in that field. It neither downplays, nor devalues, nor removes, any 

aspect of conventional mathematics. 

 

Ethnomathematics does more than promote cultural sensitivity in mathematics and 

mathematics education. D’Ambrosio (1994b, pp. 449-450) expounds on the idea of 

ethnomathematics as a perspective with which to view mathematics. 

 
…ethnomathematics offers not only a broader view of mathematics, embracing practices and 

methods related to a variety of cultural environments, but also a more comprehensive, 

contextualising perception of the process of generating, organising, transmitting, and 

disseminating mathematics. 

 

It is this orientation that impels ethnomathematicians to continue to rethink their usual 

conceptions about formal, academic mathematics (for example, its assumed universality 

or the primacy of historical forms of mathematical analysis), an orientation that is based 

on an assumption that different forms of knowledge can exist simultaneously, that what 

counts as knowledge is not pre-existing but evolves within its social context (Mayo, 

2002). 
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Indigenous Peoples and Ethnomathematics 

Re-thinking or re-orienting our conception of mathematics is not only an epistemological 

or a philosophical issue. For other historically marginalised groups such as indigenous 

peoples, it is also an ethical one (Stenou, Appadurai & Winkin, 2002). The fact is that the 

outside world is belatedly acknowledging the validity and importance of indigenous 

knowledge in fields such as science, health and ecology (Grenier, 1998; Ellen, Parkes & 

Bicker, 2000). Indigenous worldviews are reminders of alternative knowledges and life 

ways from which other cultural systems (like formal, academic mathematics) could learn. 

Cultural background as well as “foreground” (see Skovsmose, 2002) could potentially 

lead to more meaningful mathematics education for indigenous students.  

 

But this is also a matter of survival and justice. Maori scholar Linda Tuhiwai Smith, 

speaking “from the vantage point of the colonized” (Smith, 1999, p. 1) expresses the 

sentiment of indigenous peoples about centuries of Western imperialism, and in 

particular, of Western epistemic hegemony and violence (Smith, 1999, p. 1). 

 
It galls us that Western researchers and intellectuals can assume to know all that it is possible 

to know of us, on the basis of brief encounters with some of us. It appals us that the West can 

desire, extract and claim ownership of our ways of knowing, our imagery, the things we 

create and produce, and then simultaneously reject the people who created and developed 

those ideas and seek to deny them further opportunities to be creators of their own culture 

and own nations. It angers us when practices linked to the last century, and the centuries 

before that, are still employed to deny the validity of indigenous peoples’ claim to existence, 

to land and territories, to the right of self-determination, to the survival of our languages and 

forms of cultural knowledge, to our natural resources and systems of living within our 

environments. 

 

Ethnomathematics is ultimately linked to the politics of recognition and difference, which 

asks us to broaden our conceptions and views about different cultural systems, to 

understand their relationships with one another, to acknowledge their integrity and value, 

to listen to multiple voices and to recognise the existence of diverse ways of knowing the 

world. It is not that another world is still possible. For indigenous peoples, it already 

exists. 
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2.4  Ethnomathematics: An Evolving Perspective 
 

Viewing ethnomathematics as a slogan system is part of an evolving perspective that is 

also informed by criticisms. In this section a definition and a metaphor for 

ethnomathematics are presented in an attempt to add another layer of understanding to 

the theory and practice of ethnomathematics. 

 

Barton’s Definition 

Whilst D’Ambrosio laid out the general theory of ethnomathematics, Barton (1996) 

provided an elaboration of its basic features as a field of study.  

 

Barton made sense of the “vagueness” of the concept of ethnomathematics. He explained 

this from the context of an emerging theory whose meaning continues to evolve. 

Recognising the lack of a philosophy, he suggested a Wittgensteinian approach to the 

conception of ethnomathematics that allowed for a cultural view of mathematics (Barton, 

1996, 1999a), and helped dissolve “metaphysical issues about the nature of mathematical 

objects” (Barton, 1996, p. 210). He confronted the difficulties of early, and at times 

conflicting, conceptions of ethnomathematics and from these he proposed the following 

definition (Barton, 1996, p. 196). 

 
Ethnomathematics is the field of study which examines the way people from other cultures 

understand, articulate and use concepts and practices which are from their culture and which 

the researcher describes as mathematical. 

 

Barton (1996, pp. 197-211) provides a comprehensive discussion on the implications of 

this definition as well as a characterisation of the nature of ethnomathematics and the 

activities that make up the practice (Barton, 1996, pp. 212-225).  

 

Barton’s work also clarifies the relationship of ethnomathematics with mathematics. He 

stresses that ethnomathematics is not mathematics (Barton, 1999, p. 202). Instead, 

ethnomathematics may be thought of as a window with which to view mathematics. This 

leads us to an elaboration of this relationship using the window metaphor.   
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The Window Metaphor 

Barton (1996, p. 94) asks the following questions on the use of the window as metaphor 

for ethnomathematics. 
 

What is being viewed through this window? What is the nature of the window? Who are the 

actors in this viewing process, and why are they looking through this window? 

 

The definition that he developed helped provide answers to these questions, as well as 

resolve the conceptual problems (Barton, 1996, pp. 104-105) that he has identified 

because of differing motivations and perspectives about ethnomathematics.  

 

Perspective as Vantage Point 

There are different motivations why one might be interested in understanding the 

interplay of mathematics and culture. Each motivation defines a vantage point, or a 

perspective, from which to view this interplay. This perspective in turn determines the 

outcome of the viewing process. One positions her/himself in the window depending on 

what s/he wants to see, and this position relative to the window becomes the researcher’s 

vantage point.  

 

From a vantage point that is motivated by an historical perspective, one might be 

interested in looking at the dynamics of the encounter between Western and non-Western 

mathematical knowledge systems (see, for instance, Joseph, 1991), and how one became 

dominant over the others. From a vantage point motivated by an indigenous perspective, 

one might look at a specific cultural practice of a group of indigenous people, and how 

the ideas embedded in the practice might relate to conventional mathematics (see Ascher, 

2002b, on her analysis of Kolam drawings, or Bakalevu, 1998, on Fiji 

ethnomathematics). 

 

During the ethnomathematical process, the ethnomathematician’s own conceptions and 

thinking about mathematics might undergo changes or shifts as a result of interrogation 

with the elements of the cultural practice that is the object of study. This shift or change 

in conception of mathematics, when it finally happens, is a critical moment in the 
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ethnomathematical process, and is necessarily influenced by the perspective that the 

ethnomathematician uses in her/his investigation and the way s/he conducts the 

investigation.  

 

Barton’s definition does not hide the nature of the ethnomathematical gaze. Regardless of 

one’s motivations and perspectives, the ethnomathematician initially uses a mathematical 

lens to identify elements in the culture that would be of interest to her/him. The use of 

mathematics as a lens, and the identification of cultural elements that seem mathematical, 

might indeed lead to the dual dangers of ideological colonialism and knowledge 

decontextualisation. The important thing is that the ethomathematical research is “carried 

out with integrity” (Barton, 1996, p. 206).  

 

How to conduct ethnomathematical research with integrity is one of the concerns of this 

study. However, this study contends that any attempt to find a solution to this problem 

must first account for the changing notion of culture. This is the topic of the next chapter. 
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CHAPTER THREE 
 

ENGAGING CULTURE 
 

 

Ethnomathematics argues that culture impinges on all aspects of knowledge, including 

mathematics. Embarking on ethnomathematical research, therefore, entails clarifying the 

concept of culture, because it means different things to different people. It is thus 

necessary to map out the many views of culture and articulate the perspective that this 

study takes on the issue.  

 

The first section cites two reasons why the study is in search of a concept of culture. The 

second and third sections present the anthropological notion and  its limitations. The 

fourth section describes the changing views about culture, and presents an emerging 

conception that is useful for the study. The last section presents the concept of culture 

that is adopted in this study, and the challenges to the theory of ethnomathematics that 

result from such a concept. 

 

3.1  Problematising Culture 
 

 ‘Culture’ remains a contested concept and “resists reduction to any single meaning” 

(Ray, 2001, p. 3). Any research in the area of culture must elucidate its own definition of 

the concept. There must also be an articulation of the assumptions about culture to help 

frame the whole research (for example in terms of research questions, methodology, and 

conclusion). This is true for ethnomathematics. Alangui and Barton (2002) argue that 

confronting the question of culture does not mean that all ethnomathematicians need to 

agree on one definition, but rather anyone working in the field must be explicit about 

what they are meaning. The more awareness we have of the debates within anthropology 

around this concept, the better. Hence the field of ethnomathematics needs to examine its 

assumptions in view of the contested notion of culture, as well as being able to respond to 

the challenges and difficulties that come with such a conception.  
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There are two reasons why this study problematises the concept of culture. The first 

reason is that whatever concept that this study adopts shall inform the methodological 

approach that it seeks to develop. The second relates to the cultural context of the study, 

which is an indigenous community. Its concept of culture shall guide the manner of 

engagement with the people, and the understanding of the knowledge embedded in the 

cultural practice that is under investigation. 

 

Because mutual interrogation is a process of critical dialogue, what is needed is a 

conception of culture that acknowledges indigenous peoples’ agency, accounts for the 

realities of cultural conflict and change, and captures the multiplicity of indigenous 

peoples’ voices. This concept of culture must allow the people to return the researcher’s 

gaze, and let them genuinely negotiate with and interrogate others. Moreover, it has to be 

a concept that values indigenous knowledge and its contributions. In other words, what is 

wanted is a concept of culture that reflects the right of indigenous peoples to full and 

meaningful participation in political, economic, social, cultural and educational 

processes.  

 

The following sections describe the anthropological notion of culture and discuss its 

limitations. 

 

3.2  The Anthropological Notion of Culture 
 

Strauss (2000) says that the general characterisation of the idea of a single culture, or 

what is referred to as “the anthropological notion of culture” (McConaghy, 2000, p.xi), 

has concerned many anthropologists. The following summary of these concerns includes 

the names of some of the anthropologists who have expressed each one, as cited by 

Strauss (2000, p. 88): 

 
It implies stasis (Clifford, 1988; Wolf, 1982); 

It implies homogeneity within the group whose culture is described (Roberts, 1961; Wallace,  

1970); 
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It implies thematic consistency, disregarding both contextual variability and heterodox ideas  

(Bakhtin, 1981); 

It implies motivational force, ignoring doctrines to which people pay lip service only (Spiro, 

1987); 

It implies definite boundaries between entities (the culture of the x, the culture of the y),  

overlooking exchanges of ideas, objects, and practices (Appadurai, 1990; Wolf, 1982); 

It elides the way representations are disseminated by dominant groups and resisted by 

nondominant groups (Foucault, 1972; Gramsci, 1971); 

It misses the way cultural descriptions sometimes reflect the anxieties of analysts about their 

own societies more than behaviors in the society being described (Said, 1978), or capture 

only the official rules proffered by informants, ignoring actual practice (Boas, 1911/1938; 

Bourdieu, 1972/1977; Malinowski, 1922/1961); and 

It creates a fictional single entity out of a diverse set of objects, practices, and mental  

representations (D’Andrade, 1995). 

              

Peters (2001) identifies another difficulty with the discrete notion of culture, arguing that 

the importance of subcultures and social movements that have the power to redefine 

cultures is underestimated. 

 

3.3  Limitations of ‘Culture’ 
 
The Accident of Change and Absence of Agency 

A major concern raised about the anthropological notion of culture is the implication of 

being an essentially fixed and bounded category. This view conjures an image of a group 

of people leading an unadulterated life, homogenous and immune from outside 

influences.  

 

This notion de-emphasises conscious change as well as the role of human agency in 

culture change. Carrithers (1992, p.8) explains that in this notion of culture, “whatever 

events and changes that have occurred in a traditional society are merely accidental, 

epiphenomenal, mere ruffles on the great sea of tradition, stability, and cultural 

conservatism.” At the same time, cultural subjects/human agents are, to borrow 
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McConaghy’s words, “either absent or visible only in re-action” (McConaghy, 2000, p. 

18). 

 

Viewing cultures as having defined boundaries also glosses over the fact that cultures 

(and societies) have historically been undergoing processes of interactions, although in 

varying degrees and in different forms. Wolf (1982) argues that when anthropologists 

arrived after what is known as the great voyages of discovery (Fritze, 2002), “apparently 

local and unaffected, groups of people were in fact already deeply entwined in a growing 

world system of commerce, colonization, and the exercise of imperial power” (Carrithers, 

1992, p. 25).  

 

In today’s increasingly internationalised/globalised world, overlaps, interactions and 

hybridisations of cultures are happening at an even faster rate, coming in various 

expressions and with different outcomes. By not acknowledging interrelations and 

interaction between and among groups of peoples, we also ignore the fact that cultures 

undergo continual sharing and exchanging of ideas, objects and practices (Appadurai, 

1990; Wolf, 1982) which are the very processes that give impetus to transformation and 

growth.  

 

Defining the ‘Other’: Indigenous Peoples and Alternative Ways of Knowing 

Furthermore, the idea that cultures are discrete entities has resulted in the construction of 

the category of the ‘other.’ Difference is explained through the mutual exclusivity of 

cultures, making them “ahistorical, observable, and able to be compared” (Vincent, 1991, 

p. 46). McConaghy (2000) writes of scientific culturalism as one mechanism developed 

around the anthropological notion of culture to explain human variation, suggesting that 

(McConaghy, 2000, p. 96): 

 
Anthropology invented a notion of culture which claimed to draw processes on scientific 

reason and objective rationality to explain the proliferation of variations in human ways of 

life. 
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This comparison provided the epistemological basis for judging European culture and 

ways of thinking as superior to non-European ones. For indigenous peoples, scientific 

culturalism has become one effective mechanism in their ‘othering’ as well as in the 

denigration of their forms of knowledge. Because of this, culture becomes one of the 

principal technologies in the twentieth century by which indigenous peoples “are 

objectified, dehumanized and designated as alterior” (McConaghy, 2000, p. 97). 

 

The irony is that whilst the notion of ‘discrete and bounded cultures’ ignores, or 

downplays historical interaction and negotiation of cultures, certain forms of these 

processes facilitated the subjugation of one culture by another. As an uneven interaction 

characterised by violence and domination, colonialism is one such process. 

 

The experience of indigenous peoples under colonialism explains how certain types of 

knowledge have come to be dominant over others. For Smith (1999, p. 64), colonialism: 

 
… not only meant the imposition of Western authority over all aspects of indigenous lands, 

indigenous modes of production and indigenous law and government, but the imposition of 

Western authority over all aspects of indigenous knowledges, languages and cultures. 

          

With culture being at the heart of the anthropological endeavour, McConaghy (2000) 

makes a case about the complicity of anthropology and colonialism in the propagation 

and imposition of Western forms of knowledge through what Gayatri Chakravorti Spivak 

calls epistemic violence against other forms of knowledge. She argues that (McConaghy, 

2000, p. 123): 

 
Although anthropology legitimated thefts of objects, and some disastrous physical and 

material consequences for Indigenous peoples, this complicity of anthropology with the 

violence of colonialism can also be considered in epistemic terms. 

 

Epistemic violence is a term (used) to refer to the process of writing so-called empirical 

history in the West. That which is represented as fact is, rather, a process of epistemic 

violence against those whose histories are denied. For example, the imposition of the 
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processes of objectivist science through the institutions of the colonial state can be argued as 

doing epistemic violence to alternative ways of knowing the world. 

       

Claims of Equality and Denial of Interrogation and Conflict  

McConaghy (2000) further argues that the anthropological notion of culture and the 

binary logic of objectivist science and philosophy also created the idea of cultural 

incommensurability, the idea that there exist two distinct cultural and racialised groups – 

indigenous and non-indigenous – that are “oppositional in almost every sense” 

(McConaghy, 2000, p. 100). This notion gives too much emphasis to difference instead 

of connectedness, and closes all possibilities for meaningful interaction. Because of 

incommensurability, there are no higher or lower cultures, no superior or inferior 

knowledge. An implicit claim of equality is made, a claim that is deceptive. It denies the 

fact that Western societies have for long enjoyed the upper hand in the encounter – the 

dominance of Western cultures over other cultures is a hallmark of modern civilization. 

 

The notion of cultural incommensurability may be linked to the idea of cultural 

relativism, which holds that one can only understand a specific society’s practices within 

its specific cultural context (Moore, 1997). For holding that truth or value is relative to 

milieu or that intelligibility is entirely contextual, relativism, just like 

incommensurability, eschews the very possibility of interrogation and confrontation 

(Mendoza, 2001).  

 

For Canclini (1993), whilst cultural relativism “helps to transcend ethnocentrism, it 

leaves certain fundamental problems of a theory of culture unanswered, namely, the 

creation of a universally valid body of thought and of criteria that can help conceptualize 

and solve conflicts and inequalities between cultures” (Canclini, 1993, p. 7). Even though 

cultural relativism has considerable value in its celebration of difference and in 

countering the oppressive aspects of assimilationism (McConaghy, 2000), Canclini 

(1993, p. 8) believes that: 

 
Ultimately, cultural relativism founders because it rests on an atomized and naïve conception 

of power: it pictures each culture existing with no knowledge of others, as if the world were a 
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vast museum of self-sufficient economies, each one in its own display case, unruffled by the 

proximity of others, invariably reenacting its own codes, its own internal relations. The 

limited usefulness of cultural relativism is demonstrated when we consider that it gave rise to 

a new attitude toward remote cultures, but it carries no weight when the “primitives” 

constitute the “backward” sectors of our own society, those customs and beliefs in the 

suburbs of our own cities that are alien to us. 

 

The claims of cultural relativism cannot be isolated from the logic of capitalism. Driven 

by capitalist expansion, various forms of cultural production, including knowledge, are 

assimilated into a unified system and to some extent homogenised. Canclini (1993, p. 8) 

explains that this homogenisation does not mean equality in the distribution of resources, 

only an illusion of equality is created. 
 

The dangers of homogenisation forewarned by Canclini (1993) in spite of the persistence 

of differences and hybridisation seem paradoxical. However, this could be explained by 

the concept of cultural postmodernity developed by Peters (2001, p. 9): 

 
Cultural postmodernity, is a concept that, simultaneously and paradoxically, refers both to 

processes of differentiation – cultural difference – and homogenisation. The former refers to 

increasingly complex differentiation of culture both internal to the West and also the 

grudging recognition of non-Western traditional and indigenous cultures, which have 

followed decolonisation mostly as a result of ethnic struggles against the metropolitan state. 

The later set refers to the economic processes of commodification and the different consumer 

forms culture takes within an emerging global culture – most conspicuously, food, fashion, 

and tourism; most pervasively, news, TV, movies and the new electronic media, and; most 

powerfully, perhaps, intellectual products, ideas and theories.    

 

3.4  Changing Views of Culture 
 
With the turn to social/cultural in intellectual thought, the anthropological notion of 

culture is increasingly being challenged. According to Carrithers (1992), anthropologists 

only recently have recognised that there is greater flexibility and ability to change in 

culture and society. Now, culture is viewed as “essentially mutable and labile” 
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(Carrithers, 1992, p.7). Expounding on the idea of a living culture, Carrithers (1992, p. 9) 

says: 
 

Change, creation and re-creation, interpretation and re-interpretation, are all part of the fabric 

of everyday experience. These are not processes, which occur occasionally and 

exceptionally, but are rather the very stuff of human social life. Even when we do something 

that seems traditional, we do so in new conditions, and so are in fact re-creating tradition 

rather than simply copying it. 

         

The above discussion suggests that a more appropriate conception of culture is needed to 

capture the realities of a globalising world, in an era of cultural postmodernity. As Peters 

(2001, p. 12) argues, “globalisation … tends to bring into question more and more the 

concept of a single enclosed culture bounded by the nation-state or enclosed by the closed 

system of ethnic solidarity.” What is needed is a notion that “recognises the fluidity, 

interaction and hybridisation of cultures today” (Peters, 2001, p. 13) as well as a notion 

that effects substantive changes in structures and relations of power and knowledge 

(McConaghy, 2000). 

 

An Emerging Conception 

The notion of culture of this study responds to the challenges above. Furthermore, it is a 

notion of culture that is consistent with the idea of internationalism whilst taking 

cognisance of the reality of globalisation and its attendant difficulties. 

 

This notion is drawn from the ideas of Wolfgang Welsch and James Tully, who each use 

a conception of culture they both attribute to Ludwig Wittgenstein.  

 

Welsch’s (1999) perspective of transculturalism builds on Wittgenstein’s notion of 

culture as shared practices (Peters, 2001). Welsch (1999) argues that Wittgenstein’s 

concept of culture is “free of ethnic consolidation and unreasonable demands for 

homogeneity.” He writes (Welsch, 1999, pp. 202-203): 

 



Chapter Three  Engaging Culture 

 55 Interrogating Cultural Practice and Mathematics 
 

According to Wittgenstein, culture is at hand whenever practices in life are shared. The basic 

task is not to be conceived as an understanding of foreign cultures, but as an interaction with 

foreignness. Understanding may be helpful, but is never sufficient alone, it has to enhance 

progress in interaction. We must change the pattern from hermeneutic conceptualisations 

with their beloved presumption of foreignness on the one hand and the unfortunate 

appropriating dialectics of understanding on the other to decidedly pragmatic efforts to 

interact. And there is always a good chance for such interactions, because there exist at least 

some entanglements, intersections and transitions between the different ways of life. It is 

precisely this which Wittgenstein’s concept of culture takes into account. Culture in 

Wittgenstein’s sense is, by its very structure, open to new connections and to further feats of 

integration. To this extent, a cultural concept reformulated along Wittgenstein’s lines seems 

to me to be particularly apt to today’s conditions.    

 

Tully (1995), in his work on modern constitutionalism, argues for an aspectival notion of 

culture, a view he also traces to Wittgenstein (Peters, 2001). This notion of culture is 

based on a belief of cultures as overlapping, interactive and internally differentiated as 

opposed to cultures that are separate, bounded and internally uniform. He proposes a 

view of cultures that overlap geographically, and where cultures are “mutually defined 

through complex historical patterns of historical interaction, and they are continuously 

transformed in interaction with other cultures” (Tully, 1995, p.13). 

 

According to Tully (1995, p.11), “the identity, and so the meaning, of any culture is thus 

aspectival rather than essential: like many complex human phenomena, such as language 

and games, cultural identity changes as it is approached from different paths and a variety 

of aspects come into view.”  

 

This aspectival notion of culture gives a new perspective on cultural difference based on 

Tully’s view of an intercultural world. He argues (Tully, 1995, p. 13): 

 
The modern age is … not so much ‘multicultural’ as ‘intercultural’. As a consequence of the 

overlap, interaction and negotiation of cultures, the experience of cultural difference is now 

internal to a culture… On the older, essentialist view, the ‘other’ and the experience of 

otherness were by definition associated with another culture… On the aspectival view, 

cultural horizons change as one moves about, just like natural horizons. The experience of 
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otherness is internal to one’s own identity, which consists in being oriented in an aspectival 

intercultural space. 

                   

This notion of cultural difference is not determined by cultural incommensurability (or 

the idea of oppositional cultures) since difference is already an on-going process, 

internally, as a result of the criss-crossing of cultures. This suggests the necessity of 

interrogating difference, not to show incommensurability of cultures, but in order to find 

meaning, similarities and connectedness in one’s rapidly changing world. 

 

Furthermore, there exists a complex dialectic between the individual and culture (Moore, 

1997). Individuals are shaped by their culture, which they experience as shared practice. 

At the same time, on the aspectival view, individuals react and adjust to the internal 

differences that they experience based on those aspects of culture that come into focus, 

hence they themselves are engaged in the shaping of their own culture. 

 

 The dialectical relationship between culture and the individual highlights the importance 

of language in producing collective meanings out of shared practices and aspectival 

experiences. The internal perspective shared by the members of the group expressed as 

socialised behaviour “is nothing more than consensus of opinion” (Sapir, 1968, cited in 

Moore, 1997, p. 98). Sapir’s work shifts the focus of linguistic analysis from the word to 

its meaning, leading to ideas about the cultural creation of meaning. Moore (1997, p. 8) 

elaborates the implications of this shift. 

 
[T]he world of socialized behavior is … nothing more than public consensus of opinion … 

hammered out in argument, debate, gossip, rituals, and a whole array of symbolic 

interactions… Culture is not a chaotic tangle of individual opinions, however … because 

language itself imposes certain structures on perception. As members of a culture and 

speakers of a language we learn certain implicit classifications and consider those 

classifications to be accurate renderings of the world. And since those linguistic categories 

vary, different cultures, though comprised of individuals who have the ability to disagree, 

also exhibit distinctive consensuses about the nature of existence. 
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Members of the group are thus bound together by shared consensuses of opinion, of 

shared meanings that become represented as shared practices. Such opinions and 

meanings are expressed, and contained in different linguistic forms and styles. Language 

becomes a living repository of a people’s collective accounts of their interconnected, 

intermingling realities. 

 

The Promise of Culture 

In more ways than one, it is true that “culture emerges to help us make sense out of a 

world that could no longer be accounted for by existing ways of thought” (Ray, 2001, p. 

185). 

 

The fact that ‘culture’ has become a highly differentiated concept and increasingly 

important in social and policy studies (Peters, 2001) makes it all the more important to 

clarify what it means for practitioners in the field of ethnomathematics, especially 

because some of the criticisms levelled at ethnomathematics revolve around the very 

concept of culture (see Eglash, 2000; Vithal & Skovsmose, 1997). 

 

The debate around culture is indeed complex, yet it can only lead us to a situation where 

we can better articulate the perspectives of ethnomathematics, and the reasons why it is 

important to value other forms of mathematical knowledge. Mathematics is like culture. 

Both are human creations. And just like culture, we need mathematics as we search for 

meaning and struggle to understand the complex world in which we live. Whilst 

mathematical knowledge is also cultural knowledge, there are other forms of 

mathematical/cultural knowledge. The role of ethnomathematics is to help us understand 

these forms of mathematical/cultural knowledge, how these interact and might influence 

each other. 
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3.5  Re-viewing Culture: Challenges to the Theory of 
Ethnomathematics 

 

Welsch’s use of culture as shared practices, and Tully’s elaboration of culture as 

aspectival are particular readings of Wittgenstein’s notion of culture. They allow this 

study to critically reflect on ethnomathematics and its relationship to mathematics.  

 

We summarise the points that are important to this critical reflection. The notion of 

culture adopted here: 

 

• Recognises human agency; 

• Implies fluidity and hybridisation; 

• Connotes differentiation and rejects homogeneity; 

• Argues for the necessity of interrogating foreignness; 

• Recognises geographical overlaps, entanglements and intersections leading to a 

new conception of cultural difference; and 

• Accounts for continuous change and transformation through interaction. 

This conception, with its emphasis on interaction and interrogation, acknowledges the 

power of collective as well as individual agency in creating history and knowledge. 

People are actively engaged in transformation. The capacity to return the gaze, to actively 

interact and interrogate back means there is a capacity to pursue the collective’s internal 

as well as individual perspective whilst being open to the possibilities of change that may 

be brought about by these processes. In such a situation, human subjectivity is always 

present and active.  

 

There are several challenges that ethnomathematics needs to address regarding the 

concept of culture because of the assumption that culture and mathematics are intimately 

and dialectically connected.  
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The first is a challenge directed at ethnomathematical studies that deal with indigenous 

peoples. It is the challenge of essentialism, of what Eglash (1997) calls primitivist 

romanticism – the idea that culture is harmless, innocent, authentic, exotic, and all good. 

This tendency is reinforced by the anthropological notion of culture. Ethnomathematical 

studies looking at the mathematical ideas of non-Western cultures need to be careful not 

to portray a romantic/romanticised view of indigenous (mathematical) knowledge. As 

suggested by Eglash, such a view is reductionist as it implies that non-Western 

knowledge is ahistorical and unchanging.  

 

The second challenge concerns the implications of the ethnomathematical programme. It 

is the challenge of how to deal with cultural incommensurability and relativism. 

McConaghy’s work on indigenous education in Australia shows that the notion of each 

group of people having its own integrity and its own values has been used as “an 

intellectual justification for segregated schools, housing, sexual sanctions and apartheid” 

(McConaghy, 2000, p.191). She argues that whilst cultural relativism has been used to 

justify programmes that support inclusion, it has also been used to exclude. In 

ethnomathematics, this difficulty has been reflected in debates about the relevance and 

dangers of an ethnomathematical curriculum, of writing “under the multicultural 

mathematics rubric which are far less attentive to educational requirements, sacrificing 

mathematical content for a third-world cultural gloss” (Eglash, 2000, p. 20). An even 

stronger articulation of this challenge is rendered by Fossa (1998). Reacting to Rauff’s 

1996 paper on “Warlpiri Ethnoalgebra”, he writes (Fossa, 1998, p. 9): 

 
Now, the Warlpiri, an Australian aboriginal agglomeration, tell tales of myth and wonder 

with the aid of certain symbols drawn in the sand. These symbols constitute a symbolic 

language, and thus, argues Dr. Rauff, they are also an algebra. An ethnoalgebra, to be sure (to 

distinguish it from the good old algebra, which presumably has no ethno input!), but an 

algebra nonetheless… 

 

But it is necessary to point out the conceptual confusions involved in identifying, for 

example, algebra from symbolic language. The necessity is not only that it becomes difficult 

to find academic subjects that are not algebras. There are other potentially funereal 

consequences, perhaps the chief of which is that good old algebra may be left to the good old 
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boys – the Warlpiri can do just as well with Warlpiri algebra (recall the worthiness of all 

cultural products!). Thus ethnomathematics, in the name of respecting cultural diversity, 

would ironically become a tool for the perpetual subjugation of the poor and the 

downtrodden. 

           

Awareness of the debate on culture, and acknowledgement of its assumptions about 

culture can position ethnomathematics as a discipline that assists in the creation of what 

D’Ambrosio (1999, 2000) imagines as a new planetary order without inequity, arrogance 

and bigotry, rather than a discipline of knowledge that is a tool for the perpetual 

subjugation of the poor and the downtrodden (Fossa, 1998), or one that is guilty of 

tokenism, where the value of non-Western traditional and indigenous cultures is 

grudgingly recognised (Peters, 2001). 

 

This study seeks to develop a way of engaging different forms of cultural knowledge, 

specifically on how it is possible for mathematical knowledge and other forms of 

knowledge to interact and influence each other. It takes as its starting point a notion of 

culture that abandons the anthropological one. This notion acknowledges the plasticity of 

cultures – that a culture is always in the making, as well as the role of agency in cultural 

change. 

 

The next chapter presents a methodological framework for ethnomathematical research 

study. It discusses the appropriateness of ethnography as a methodology for 

ethnomathematics in the context of the present historical moment of qualitative research. 
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CHAPTER FOUR 
 

FRAMING THE ETHNOMATHEMATICAL  
RESEARCH PROCESS 

 
 
Barton’s (1996) definition of ethnomathematics and his elucidation of four 

ethnomathematical activities point to the necessity of ‘describing’ cultural practice and 

its context as an integral component of the ethnomathematical research process. This 

makes it possible to locate ethnomathematical research within the realm of qualitative 

research. 

 

Denzin and Lincoln (2000, p. 1048) refer to six historical moments of qualitative 

research, which saw shifts in philosophical positions from a period dominated by 

positivism (the first moment) to one that is characterised by a commitment to the 

naturalistic perspective and to the interpretive understanding of human experience (the 

sixth moment). They have sketched the terrain of qualitative research in the present 

historical moment as well as providing a glimpse of the future. To them, the present is 

(Denzin & Lincoln, 2000, p. 1057): 

 
a messy moment, full of multiple voices, experimental texts, breaks, ruptures, crises of 

legitimation and representation, self-critique, new moral discourses, and technologies. We 

venture now into the future, attempting to describe the possibilities of the sixth moment. 

Several themes emerge, or will not go away; the voice and presence of the Other …; the 

social text; and the sacred, the humanistic, and the technological. 

 

Because ethnomathematics is concerned with the interplay of mathematics and culture, 

the ethnomathematical practice necessarily deals with the Other, and produces 

social/cultural texts that position, constitute and represent the Other. This social/cultural 

text might ultimately turn into a mathematical text, through what Barton (1996) describes 

as the mathematising activity of the ethnomathematical practice. But the social and 

cultural bases of the latter text are already written and in place, and one can argue that the 
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resulting mathematical text is necessarily embroiled in the ‘messy’ issues of qualitative 

research. 

 

This is one way that ethnomathematics disrupts the view that mathematics is objective 

and culture-free – mathematical knowledge cannot be entirely independent of the social 

and cultural context in which it is generated. 

  

This chapter attempts to address methodological questions for ethnomathematics as a 

field of research. The first section develops a methodological framework for 

ethnomathematical research study investigating cultural practice. The second section 

discusses ethnography as a methodology for ethnomathematics, and the challenges it 

poses to the field. The third section looks at how ethnomathematical research has so far 

responded to these challenges.  

 
 
4.1  Making Sense in an Unfamiliar World: A Methodological 

Framework 
 

The objects of ethnomathematical study will always be somewhat mathematically 

unfamiliar – those concepts and practices, which are, in some sense mathematical, but 

which are not part of the familiar world of mathematics. Hence, at the beginning of 

ethnomathematical research, one needs to ask what appropriate practice to focus on, and 

relatedly, what are the criteria for choosing a particular practice. Once the practice is 

sufficiently described and understood, the researcher must then grapple with the problem 

of how to go about relating this to mathematics in order to reveal new structures for 

analysis (Alangui & Barton, 2002). 

 

The framework developed in this study addresses the following four (generic) questions 

for ethnomathematical research that focuses on ‘unfamiliar’ cultural practice. 
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• Where to start looking? 

• How to look? 

• How to recognise that you have found something significant? 

• How to understand what it is? 

 

Where do we look? 

Ethnomathematics is firstly characterised by a focus on a cultural group, which has 

developed a common currency across many cultural contexts as opposed to examining 

idiosyncratic mathematical ideas or practices. Following the argument in Chapter Two, 

any methodological proposal in ethnomathematics must deal sufficiently with the concept 

of culture.  

 

A particular use of the construct of culture may not transfer across uses of 

ethnomathematics. This has to do with the nature of knowledge, which is specific to its 

cultural context. Importing this knowledge and putting it to another context, for example, 

an educational environment, might prove inappropriate. 

 

For example, the Maori game Mu Torere discussed in Ascher’s book (1991) is 

legitimately labelled ‘Maori’ on historical/ethnic grounds because it was commonly 

played in New Zealand by some Maori iwi (tribes/peoples/nations) before contact with 

non-Maori people. However it would be inappropriate to make such identification within 

modern Maori education: the game is virtually unknown, and the educational aims and 

aspirations of Maori in New Zealand today are quite different from the days when Mu 

Torere formed a part of hand-to-hand fight training. 

 

The methodological focus on a specific cultural context, however, does give rise to some 

possible techniques within ethnomathematical research. Mathematical knowledge is 

generally considered highly developed, hence a good place to look for mathematical 

knowledge within a specific culture or society will be amongst those who are seen to be 

knowledgeable, within those technologies that are highly significant, and amongst 

cultural practices which are similarly highly developed. Not all significant activities are 
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mathematical: painting is highly developed in European society but its mathematical 

underpinnings are minimal (with exceptions like perspective being based in projective 

geometry). However a developed cultural practice is a good place to start looking, and is 

the reason why ethnomathematicians have studied fishermen, weavers, navigators, and 

builders; why objects such as Inca quipu, boats and buildings, tools, and astronomical 

artifacts have been of interest; and why ethnomathematics focuses on cultural practices 

such as sand drawing, genealogical systems, and basket-making. 

 

There are other search areas that may be productive for an ethnomathematician. Not only 

are significant practices and people a likely source of ‘mathematical’ knowledge, but also 

those aspects of society that are preserved over time. This includes myths and legends, 

written archives, traditions and rituals, and well-developed symbols or monuments. Not 

all of these will be mathematically rich, but if there is important mathematical knowledge 

in a society it must be preserved in some way, and it is likely to be visible. 

 

How do we look?   

A second characteristic of ethnomathematics is that it examines concepts and practices 

that are unfamiliar with respect to mathematics, that is, its subject matter has not 

conventionally been included in that discipline. This does not mean that the subject 

matter is necessarily unfamiliar to the researcher. Many ethnomathematicians study 

familiar practices or concepts within their own culture. Nevertheless, at some point, this 

subject matter gets presented to others outside its culture of origin. 

 

What is an ‘unfamiliarity’? Mathematics, in both its formal and its everyday expression, 

has conventional conceptions and expressions. Numbers, shapes, relationships are 

regarded in particular ways. Particular aspects assume more importance than others. 

Some of these conceptions are explicit, and counter-examples are easily identified. For 

example, commutativity is an important characteristic of relations, whereby a conscious 

exploring of the conditions under which a relation is commutative or not is a technique 

for generating new mathematics (Künzi, 2001). That is, commutativity is a focus of 

attention. Other mathematical conceptions are taken for granted to such an extent that 
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their identification is difficult even when the evidence is obvious. An example of this is 

the resistance to recognising that shapes or numbers can be conceived as actions despite 

strong linguistic evidence that this has been the case in some cultures (Barton & Frank, 

2001; Pinxten, van Dooren & Soberon, 1987). 

 

Mathematics presents a background which is taken as “normal” against which other 

mathematical concepts or practices are judged. It is important to note that breaking the 

background of what is acceptable has always been extremely difficult. For example, 

negative numbers were regarded as false by Descartes, and complex numbers took over a 

hundred years to be universally accepted from the time they were first mooted (NCTM, 

1971, pp. 3, 290).  

 

Such a contrasting background upon which the Other is seen is known as alterity (Corbey 

& Leerssen, 1991). This concept has a long history in fields such as linguistics, 

historiography, and literary studies. It should not, therefore, be surprising that the norms 

of mathematics as they developed through Indian, Greek, Islamic and European thought 

over three centuries is now being challenged. Challenging the basis on which the Other is 

identified, can be seen as exactly what ethnomathematics is about.  

 

‘Looking for things which are not familiar’ means a proper understanding of what ‘not 

familiar’ means, and being able to do this provides a helpful mode of approach. Language 

is an example of an important research focus in ethnomathematics. Within any cultural 

group there is liable to be specific vocabulary, grammatical styles, metaphors, and so on. 

An examination of etymology and syntax may yield unexpected links between 

mathematical concepts, objects or actions (Barton, 2000, 2008) 

 

This entails investigating the following questions. How are concepts that are more or less 

universally accepted as mathematical (e.g. number, orientation) expressed in another 

language? Do they show different characteristics (e.g. Barton & Frank, 2001; Denny, 

1986)? Different languages use different metaphors, both explicit and underlying (in the 

sense of Lakoff, 1987). What other cultural practices share the metaphors used in 
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mathematical talk? How do they differ from those metaphors with which we are familiar? 

Such questions may well lead to unfamiliar mathematical links. 

 

There is, however, a danger in looking for the unfamiliar within an unfamiliar context. 

The danger is that something that appears unfamiliar, may simply be misunderstood, or 

aspects of the subject may have gone unseen. This is a particular hazard when extracting 

the “mathematical” from something that is a practice embedded within a different 

knowledge framework. An example is the taking of basketwork, as done by Gerdes 

“From Woven Buttons to the ‘Theorem of Pythagoras’” (Gerdes, 1988, pp. 149-50), and 

extrapolating to the assertion that Mozambican weavers understand the Theorem of 

Pythagoras. (This is not what Gerdes was doing – his writing described the use of 

weaving for the stimulation of mathematical ideas in teacher education). 

Ethnomathematicians must become critical of such unwarranted conclusions, and 

ethnomathematics must develop techniques that will identify unfamiliar ideas from those 

that are misunderstood or unrecognised.  

 

When have we found something?  

Ethnomathematics challenges mathematics in many ways: it challenges its origins, its 

history, its foundations, and its professional practice. But most of all ethnomathematics 

challenges the conception of mathematics itself. This is not to be taken lightly, and an 

essential part of an ethnomathematical methodology must be an understanding of the 

philosophical implications of challenging conventional wisdom of the nature of 

mathematics. 

 

Not that mathematics has ever been well-defined. It may have been characterised, 

described, commented upon; but never has it been bounded. Neither have necessary nor 

sufficient conditions been identified. There is, for example, mathematics without 

numbers (forms of geometry), and without theorems (Eastern mathematics of the early 

periods, see Joseph, 1994). Even apparently universal characteristics such as rationality 

have long been shown to be changing, for example by Bachelard (Tiles, 1984). However 

writing within ethnomathematics invokes a broad conception of mathematics that is 
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inclusive of diverse culturally specific practices and concepts. The resistance amongst 

many mathematicians towards these ethnomathematical ideas becoming accepted in their 

field may be perceived as professionals protecting their patch. But ethnomathematicians 

need to be explicit about what is understood by mathematics, how their ideas differ from 

other common conceptions of the subject, and the criteria by which they want to include 

ideas into the mathematical fold. 

 

Where this requires challenging accepted philosophical thought, the onus is on the 

ethnomathematician to argue their case. Whilst members of the ethnomathematical 

community have convinced themselves of the legitimacy of their case for cultural 

relativity, legitimacy is far from widely accepted, and establishing it is not an easy task 

(Barton, 1999b). 

 

This is because the concepts and practices ethnomathematicians are interested in are not 

configured in familiar ways. The internal configuration of mathematics has developed 

over a long history that includes developments in different places and different times 

converging into one mainstream subject known as academic mathematics. Thus the 

current, worldwide understanding of how mathematics is structured (e.g. the American 

Mathematical Association index categories) is taken to be universal. Are there alternative 

internal configurations for mathematics?  

 

Saunders MacLane (1981, p. 469) seems to imply that he thinks so: 

 
The set-theoretic approach is by no means the only possible foundation for mathematics. 

Another approach is to formulate axioms on the composition of functions. This ... probably 

gives better insight into the conceptual form of mathematics than does set theory. There may 

well be other possible systematic foundations different from set-theoretic or categorical ones. 

 

The external configuration of mathematics – how the subject relates to other aspects of 

our world – is also largely well established, especially the relationship between 

mathematics and science and technology. If, for example, mathematical practices are 

described as intimately tied up with religion (for example, Vedic mathematics; see Khare, 
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1988), there is liable to be resistance to acknowledging such practices as mathematical on 

those grounds alone. Nevertheless, it is just such a religious-based ethnomathematical 

practice that has recently been credited with a significant mathematical contribution 

(Ascher, 2002b). 

 

But the problem is not just about the relationship of mathematics to other fields: it is not 

to be expected that mathematics will exist at all as a recognisable and distinct knowledge 

area. That knowledge known as mathematics to anyone brought up in a modern 

European-type system may be part of other fields of knowledge or practice. In practical 

terms, therefore, the ethnomathematician has a serious difficulty. For example, if they are 

studying patterns in floor mats, how do they decide what is weaving and what is 

mathematics; in what ways (if at all) can we separate the mathematical aspects of 

navigation from the nautical ones; how is a carpenter doing mathematics? It should be 

noted that what the ethnomathematician might see as mathematics can, simultaneously be 

categorised as something else – the categories do not need to be exclusive.  

 

The answer to the question “When do we know we have found a suitable subject for 

ethnomathematical study?” seems to contain its own answer: “when it comes from a 

cultural group and when it is mathematics”. But such circularity will not suffice if what is 

needed is to change the idea of mathematics. This circularity is what D’Ambrosio 

(1994a) has attempted to avoid with his etymological definition (see Chapter Two). On 

the other hand, when speaking of the subject of ethnomathematical investigation, Barton 

(1996) uses QRS System, a phrase that does not contain any reference to mathematics. To 

Barton, this is any systematic approach to understanding and communicating aspects of 

our quantitative, relational and spatial realities. In this thesis this is modified to a “QRS 

Conceptual System” in order to stress the need to locate the meaning of the qualitative, 

relational and spatial ideas in their cultural context. The assumption is that what these 

ideas are in their cultural context determine their conceptual meaning. This leads to the 

fourth problem. 
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What are we to make of it?  

Once a proper subject for ethnomathematical study has been identified, the final question 

becomes: how are we to properly understand this concept or practice, especially if the 

cultural context is not our own? How can a concept be understood “in its cultural 

context”? 

 

This is the problem of anthropology. How can someone from one culture, or one cultural 

era, properly understand something from another culture or time without being fully part 

of that culture? The question leads to such methodological techniques as ethnography, 

and this is often used in ethnomathematics. Another response is the demand from 

indigenous groups that researchers working within their culture must be from that culture. 

Must ethnomathematics respond in this way? 

 

Ethnomathematics is different from anthropology in a significant way. Anthropology’s 

task is to understand culture. The success of anthropology, as a human construct, depends 

upon the ‘accuracy’ by which it models (a hugely complex) human cultural reality.  

 

Ethnomathematics, on the other hand, is about mathematics. Its task is to broaden the 

conception of mathematics using culture as the context. As mathematics, the success of 

ethnomathematics is only loosely dependent on how it models ‘reality’. This does not 

absolve the ethnomathematician from cultural responsibility within their work, as shall be 

argued in the succeeding sections. Representing culture is an important component of the 

ethnomathematical research process. Echoing recent views in anthropology, full 

contextual understanding can only be approached and will never be attained. 

Anthropology and mathematics both try to ‘model’ in order to understand. 

Ethnomathematics provides a new perspective about mathematics that may help in this 

understanding. 

 

Nevertheless, this new perspective entails a rewriting of the historiography of 

mathematics. It is no longer sufficient to accept a history that treats mathematics in a 

single line of development not unlike a river running through a valley that is fed by 
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tributaries. In this prevailing perspective, the parts become subsumed to the whole – the 

value of each tributary is judged solely on what they contribute to the main stream. This 

historiography will need to change so that cultural contributions are seen within their 

contexts as well as their being part of the whole. This may require parallel historical 

paths, or descriptions of alternative paths that could have been taken, or some other 

conception of the history of the subject. Table 4.1 provides a summary of these ideas. 

 

Table 4.1 Framework for Ethnomathematical Research 
 
Generic Questions Initial Answers Critical Construct Specific Activity 

Where To Look Highly developed and 
established 
technologies and 
cultural practice, in an 
identifiable cultural 
context 

Culture Talking to people who are 
knowledge-keepers 
 
Describing technologies 
that are highly significant 
 
Describing cultural 
practices that are highly 
developed 
 

How To Look Investigate 
quantitative, relational 
and spatial (QRS) 
aspects in the cultural 
milieu 
 

Alterity/Othering Determining QRS ideas 
embedded in cultural 
practices and other 
elements in the material 
culture (e.g. language, 
myths & stories) 
 

What It Is Evidence of alternative 
conceptions  

Philosophy of 
Mathematics 

Identifying external 
criteria for admitting a 
concept or practice as 
mathematics, or 
mathematical 
 
Describing the practice 
using the external criteria. 
 

What It Means Importance to culture 
and mathematics 

Anthropological 
methodology 
and/or 
historiography 

Describing the relationship 
between these two forms 
of knowledge 
 
Writing a new 
historiography of 
mathematics 
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4.2  Utilising Ethnography 
 

The initial framework for ethnomathematical research outlined above loosely 

corresponds to four specific tasks identified by Barton (1996, pp. 212-213): 

 
To identify and describe structures from other cultures; 

To understand and analyse these structures from a point of view as sympathetic to the other 

culture as possible; 

To relate these structures to accepted mathematical ones and to communicate both the 

structure and its origins to the mathematics community in a mathematical way; and 

To synthesise diverse structures and to create new ones challenging existing abstractions. 

 

Underpinning these activities is the social/cultural aspect of the process. Thus, as a field 

that delves into cultural representations, a useful methodological approach for 

ethnomathematical inquiry is that of ethnography.  

 

Ethnography refers to a social scientific description of a people, and the cultural basis of 

their peoplehood (Peacock, 2001). According to Varenne (2004), the push towards 

ethnography is based on an assumption that scientific research is a human activity, a 

fundamentally social and cultural act. Furthermore, he explains that the epistemology of 

ethnography is developed over the recognition that scientific knowledge is not advanced 

through attempts at abolishing the conditions of the research (historical, social, cultural, 

or political), but rather in using these conditions as a lever to gain a more critical 

understanding than is available through common sense participation. 

 

Early ethnography has been implicated in the colonisation of the Other (see, for example, 

Tierney, 2000). However, the status of ethnography as a research methodology is 

changing. Vidich and Lyman (1994) provide a comprehensive account of the continuing 

evolution and transformation of ethnography, and how the present moment of qualitative 

research reflects an attempt to recast its image and revolutionise its practice. 
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Indeed, new perspectives about knowledge and knowledge production, and the changing 

conceptions of culture have made the question of how one ‘sees’ become even more 

complex. Alternative inquiry paradigms in qualitative research like critical theory and 

constructivism have signaled a shift in the way the fundamental questions of ontology, 

epistemology, and methodology (Guba and Lincoln, 1994) are regarded. The old 

positivistic legacy of “naïve realism” (Guba and Lincoln, 1994, p. 109), objective truth 

and experimental methods/verifiable hypotheses are no longer the only way of 

apprehending and generating knowledge about cultures and peoples. Now the question 

not only revolves around the manner of ‘seeing’ or ‘apprehending’ cultures. Equally, if 

not more crucial, is the process of writing about cultures. The ethnographic text is today 

regarded as a provisional account of culture – “contingent, historical and contestable” 

(Clifford & Marcus, 1986). The world of ‘real’ lived experiences is an imagined world, a 

construction.  

 

This is the nature of the new ethnography (Harper, 1994). It is moving away from the 

days of what Clifford (1986) calls salvage ethnography when anthropologists went to the 

field to redeem ‘true and authentic’ cultures from vanishing. Clifford does not deny the 

numerous cases of disappearing customs, traditions and languages due to pressures from 

globalisation (these are issues articulated by indigenous peoples all over the world), and 

he acknowledges the importance of documenting these before they completely disappear. 

But he opposes the idea that cultures vanish, and objects to the suggestion of Western 

superiority implicit in salvage ethnography (Clifford, 1986, p. 113): 
 

I question, too, the mode of scientific and moral authority associated with salvage, or 

redemptive, ethnography. It is assumed that the other society is weak and “needs” to be 

represented by an outsider (and that what matters in its life is its past, not present or future). 

The recorder and interpreter of fragile custom is custodian of an essence, unimpeachable 

witness to an authenticity. (Moreover, since the “true” culture has always vanished, the 

salvaged version cannot be easily refuted.) 

 

The idea of ethnographic text as a provisional account, and questions about its authority, 

are referred to as the double crises of representation and legitimation (Denzin & Lincoln, 
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2000). The crisis of representation revolves around the manner of seeing and representing 

others. The crisis of legitimation has to do with the question of the authority of the 

ethnographic text. This implies that any ethnomathematical text produced in the research 

process must similarly reflect the difficulty of categorisation, the multiplicity, and 

contingency of knowledge, and confront the issues of representation and legitimation. 

 
 
4.3  Ethnomathematical Research and the Challenges of Ethnography 
 

How has ethnomathematical research responded to these issues so far? A survey of 

ethnomathematical work of the last twenty years as reported in the proceedings of the two 

International Congresses (Contreras, Morales & Ramirez, 1998; de Monteiro, 2002), 

Powell and Frankenstein (1997), and Selin (2000) show a peculiar lack of discussion on 

the questions of methodology and the crises of representation and legitimation, with the 

exceptions of Millroy (1992), Lipka (1994, 1998, 2002), Knijnik (2000a, 2000b, 2001), 

and Verran (2000). It should be noted, however, that this observation is based mainly on 

works written in English, and there is a substantial body of work written in Portuguese 

not available to this author.  

 

Barton (1996) partially confronted these methodological issues in a general way. Gerdes’ 

(1986, 1991, 1994, 2000) continuing work on mathematical ideas embedded in cultural 

activities in Africa, and Ascher’s numerous works, (for example, on Aranda kinship in 

Australia as reported in Powell and Frankenstein (1997)), on the other hand, are 

important ethnomathematical studies on cultural groups and cultural practices reflecting 

other ways of thinking and doing ‘mathematics’. However, there is no discussion of any 

issues that they might have encountered as they wrote about the lived experiences of their 

subjects. The impression created is that the ethnomathematical texts produced by Gerdes 

and Ascher are ‘accurate’, ‘authoritative’ and ‘legitimate’ descriptions of the cultural 

practices of basket weaving, sona sand-drawings, and Aranda kinship relations, because 

they were seemingly rendered, to borrow Pratt’s (1986) words, exactly as they are. 

Echoing Dowling (1998): who are speaking in these texts? What endows the texts with 

authority and legitimacy? The discomfort lies less in what is told than in what is not 
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heard and held invisible. It lies in the silent voice and absence of the Other (or is it, the 

silenced voice and absented Other?), as well as in the ubiquitous voice and invisible 

presence of the authors. This latter observation is motivated by Harper’s (1994, p. 407) 

view that ethnography “should draw upon the narrative; include the point of view, voice 

and experience of the author; and experiment with ways of telling.” 

 

There are dangers in presenting ethnomathematical research results neatly and without 

problems. The field of ethnomathematics is not immune to methodological concerns 

relating to data collection, interpretations, and representation. Denzin and Lincoln (1994) 

argue that these issues are unavoidable in (qualitative) research. They say that behind the 

terms ontology, epistemology, and methodology (Denzin & Lincoln, 1994, p. 11): 

 
… stands the personal biography of the gendered researcher, who speaks from a particular 

class, racial, cultural, and ethnic community perspective. The gendered multiculturally 

situated researcher approaches the world with a set of ideas, a framework … that specifies a 

set of questions… that are then examined… in specific ways… Every researcher speaks from 

within a distinct interpretive community, which configures, in its special way, the 

multicultural, gendered components of the research act… 

 

There are no objective observations, only observations socially situated in the worlds of the 

observer and the observed. Subjects, or individuals, are seldom able to give full explanations 

of their actions or intentions; all they can offer are accounts, or stories, about what they did 

and why. No single method can grasp the subtle variations in ongoing human experience. 

 

While the first quote implicates the researcher, the second alludes to the fact that 

observations need to be continually interrogated, for “the meanings of a subject’s 

statements are … always in motion. There can never be a final, accurate representation of 

what was meant or said, only different textual representations of different experiences” 

(Denzin, 1995, p. 40). Or as Clifford puts it, “ethnographic truths are … inherently 

partial” (Clifford, 1986, p. 7). Gerdes and Ascher give no hint nor reason to suspect that 

their respective observations are but incomplete and representational. 
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Ascher’s book Mathematics Elsewhere (2002b) highlights another problem in 

representing other people’s cultural knowledge. In this work, Ascher teases out the 

‘mathematical ideas’ in practices of various “traditional, small-scale cultures”. These 

practices include navigation, calendrics, divination, religion, social relations, and 

decorations. As an ethnomathematical text, part of its legitimacy lies in its ability to 

connect these practices to the mathematical ideas that Ascher, as a mathematician, sees 

embedded in them. Thus a reader might find legitimacy based on how Ascher went about 

her mathematising activity and how this is reported in the text. A non-mathematician 

might accept the text by recognising her expertise as a practicing mathematician; on the 

other hand, a mathematician might accept it by virtue of how ‘accurate’ (based on 

conventional standards in mathematics) her mathematical analysis is.  

 

Because Ascher relies mainly on historical and existing records, this somewhat spares her 

from the crisis of representation identified earlier, the burden of which fell squarely on 

those “European ethnologists (who) traveled widely, amassing details about the cultures 

they have heard existed. The lens through which they viewed these cultures was, as we 

might expect, their own European culture of the time, with all of its assumptions and 

prejudices” (Ascher, 2002a, p. 196). The problem is that these assumptions and 

prejudices are absent in the (ethnomathematical) text and are thus not made known to 

whoever reads Ascher’s work. Even from an historical perspective, broadening the 

conception of mathematics does not only entail understanding the mathematical ideas of 

non-Western cultures. An important goal in the formulation of a new historiography for 

mathematics is to understand the dynamics of the encounter (Joseph, 1991; D’Ambrosio, 

2000) between knowledge systems and between cultures. The omission in the text of the 

assumptions and prejudices of the early European ethnologists and of early European 

mathematicians who did the ‘recording’ of the practices does not enhance an 

understanding of the encounter. However, going in-depth into the nature of the historical 

encounters may be too much of an expectation for (ethno)mathematicians who are not 

motivated by an historical perspective, and should not therefore hinder them from 

exploring other culture’s mathematical ideas. At best, this observation highlights the 
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interdisciplinary nature of the field, which may at times require actual collaboration with 

people from other fields of knowledge such as history, anthropology, and sociology. 

 
 
4.4  Restructuring Experience  
 

The discussion so far has made several points regarding ethnomathematical research. 

Some of these are the following: 

 

• The focii of research is culture and cultural practice; 

• Ethnomathematical research is interdisciplinary, and may require collaboration 

with people from other fields of inquiry; 

• Ethnomathematical research is subject to methodological issues pervading 

qualitative research; 

• Ethnography is a useful methodological tool for ethnomathematical research that 

focuses on cultural practice, and must thus confront issues related to 

representation and legitimation; and 

• Because of the above, ethnomathematical research needs to address the constructs 

of culture, alterity/Othering, philosophy of mathematics, and relationship of 

ethnomathematics and anthropology. 

 

If we accept the view of Tyler (1986, p. 135) that the aim of ethnography in the present 

moment is to “restructure experience,” then its use in ethnomathematical research might 

similarly lead ethnomathematicians to a restructuring of their experiences about 

mathematics, and the manner by which they experience it.  

 

The next chapter develops the concept of mutual interrogation as a methodological 

approach that sets up a critical dialogue between mathematics and cultural knowledge. 
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CHAPTER FIVE 
 

MUTUAL INTERROGATION 
 
 
This chapter develops a process of mutual interrogation as a methodological approach for 

ethnomathematical research, a process of critical dialogue between knowledge systems. 

 

The first section discusses how the window metaphor appropriately frames the constructs 

of culture, agency, critique, reflexivity and dialogue, which are relevant to the idea of 

mutual interrogation. The second section presents the stages of evolution of 

anthropological research as described by Mendoza (2001). In the third stage of this 

evolutionary path, mutual interrogation between the researcher and the ‘Other’ occurs. 

This stage parallels what Denzin and Lincoln (2000) describe as the present moment of 

qualitative research (see Chapter Four). The third section shows how changes in 

anthropological research match an envisioned evolution for ethnomathematical practice, 

and discusses how the idea of mutual interrogation in ethnomathematics arises from this 

evolution. The last section then describes the idea of mutual interrogation as a process of 

critical dialogue, briefly discusses how it is consistent with the notion of culture and the 

window metaphor, which are used in this study, and argues for the centrality of the 

researcher in the whole interrogation process. 

 
 
5.1  Looking Out, Looking In: Culture, Agency, Critique, Reflexivity 

and Dialogue 
 

The use of the window metaphor presented in Chapter Two is appropriate in discussing 

the implications to ethnomathematical practice of the changing notion of culture, the role 

of agency, and the importance of critique, reflexivity and dialogue. 

 

One implication of Barton’s definition is that as a field of study, ethnomathematics trains 

its gaze on cultural ideas, which the ethnomathematician might recognise as 
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mathematical, and how these ideas are “understood, articulated and used by other people 

who do not share the same conception ‘mathematics’”(Barton, 1996, p. 202).  

 

Consequently, the ethnomathematical gaze focuses on the culture and the people who 

generate those cultural ideas that have become of interest. Here, the construct of culture 

and agency are critical. The way an ethnomathematician approaches culture defines what 

s/he sees through the window, and ultimately affects the nature, the result, and the impact 

of the viewing process.  

 

What might be the nature of an ethnomathematical practice that views cultures as 

bounded and discrete? One could imagine an ethnomathematical research that 

investigates ‘traditional’ practices in order to ‘preserve’ them and the ‘mathematical’ 

ideas that are embedded in them (e.g Gerdes, 1986, 1991). For an ethnomathematical 

research that considers a politicised view of culture, whatever ‘mathematical’ knowledge 

that is embedded in the practices could not be separated from issues of power and social 

justice (e.g., Knijnik, 1997, 2000). 

 

On the other hand, an ethnomathematical research that adopts an aspectival view of 

culture, and one that recognises fluidity, hybridisation and overlaps, would be conscious 

of what impact cultural interactions have had on the practices that are under study, as 

well as on the knowledge that is embedded in them (e.g. Kyselka, 1987; Barton, 2008). In 

this case, preservation becomes a problematic goal, since this runs counter to a view of 

culture that is constantly changing and “always a work in progress” (Ray, 2001, p. 185). 

An ethnomathematical research that holds such a view of culture is aware that the 

knowledge it is investigating is also constantly in the making, and that it could change by 

virtue of its interactions with other knowledge systems.  

  

Ethnomathematicians adopting this notion of culture would also allow for critique of, and 

dialogue about their practice, assumptions and beliefs. Critique and dialogue must be 

integral components of the ethnomathematical practice. Without these, the 

ethnomathematician might unwittingly get implicated in the decontextualisation and 
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colonisation of knowledge, or might get trapped in the paradox that was articulated by 

Millroy. The window metaphor is in this case appropriate, for it provides opportunity for 

agency to get involved in the viewing process. Being interrogated back helps the 

ethnomathematician develop a critical reflection of her/his actions, intentions and 

assumptions in setting up a dialogue between mathematics and the knowledge embedded 

in cultural practice. 

 

Culture, agency, critical reflection and dialogue are thus key concepts in the 

methodological approach being developed in this study. These interrelated constructs do 

not exist in a vacuum but may be located in the present historical moment of qualitative 

research. Furthermore, the changing conceptions about culture, recognition of the role of 

agency, the importance of reflexivity, and the necessity to engage in critical dialogue are 

reflections of the evolving nature of anthropological research.  

 
 
5.2  Transmutations in the Science of the Local 
 

The idea of mutual interrogation is adopted from Mendoza (2001) in his discussion of 

what he calls the transmutations in the science of the local, meaning anthropology. He 

argues that these transmutations are reflections of the changing nature of globalisation. 

The original situation is where action is at a distance, and uni-directional. The West, as 

the centre or point of reference, has the sole eye to see the world and existence within it, 

whilst all others belong to the scene and spectacle. In this privileged position, the West 

sees itself as the subject and the standpoint. This has changed to a situation where 

networks and relations are de-centred. The privilege of the West is dissolved and can no 

longer claim to be the centre or origin of knowledge and information. Because of 

globalisation, there are emerging forms of world interdependence and planetary 

consciousness. The local now perceives itself in terms of the global, and discovers itself 

as a subject, as a standpoint, and a source of knowledge and free initiative. The West 

begins to see itself as an object, as one possible standpoint among other equally valid 

standpoints (Mendoza, 2001, pp. 59-60). 
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Mendoza identifies three stages in the way the West uses anthropology to interrogate 

other cultures. The first stage is characterised by one-sided interrogation, dealing with 

individuals and groups who generally did not answer back (Giddens, 1996, p. 121). In 

this stage, cultures are interrogated but the anthropologist’s own standpoint and world is 

not revealed, and thus not scrutinised by the Other “since the other is presumed to be 

inert” (Mendoza, 2001, p. 61). Following Foucault’s (1977) metaphor of the panopticon, 

the anthropologist is invisible to the objects of her/his gaze.  

 

The second stage is marked by the recognition that the Other is also an observer, a 

knowing subject. This, he says, takes the form of cultural relativism, and consequently, 

“by holding that truth and value are relative to milieu, neither the ‘other’ nor the same is 

interrogated” (Mendoza, 2001, p. 61). 

 

Mendoza (2001) contends that anthropology is now in its third stage, which is 

characterised by reflexivity. In this stage (Mendoza, 2001, p. 62) 

 
Anthropology adopts a biographical style. The everyday world from which the anthropologist 

comes becomes as baffling and problematic as the culture s/he is studying. In the third phase, 

the ‘other’ interrogates the ‘same’.   

 

It is in the third stage where mutual interrogation becomes possible between the 

anthropologist and the ‘Other’.  The subjects observe the anthropologist who observes 

them, and this “awareness that the other interrogates the anthropologist just as much as 

the anthropologist interrogates the other becomes an intrinsic component of the 

anthropologist’s own anthropological imagination” (Mendoza, 2001, p. 62). 

 
 
5.3  The Ethnomathematical Practice and its Transmutations 
 

In these three stages, anthropological interrogation occurs but in different ways and with 

different motivations. This study envisions a similar evolution for research in 

ethnomathematics. Envision is a key word, because in the current research situation in the 
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field, these three stages are already simultaneously taking place. It is the contention of 

this study that in order to eschew the problem of ideological colonialism and knowledge 

decontextualisation, research in ethnomathematics needs to move towards the third stage. 

 

In every stage in this envisioned transmutation, it is possible to characterise 

ethnomathematical research based on both the standpoint and motivation of the 

researcher, each of which necessarily influences the manner of interrogation. 

 

I contend that from a standpoint where mathematics and mathematical knowledge are 

deemed superior, the study of knowledge embedded in cultural practice is motivated 

mainly by educational curiosity. There is no imperative to understand more deeply what 

is deemed mathematical in its cultural context. It suffices to record these alternative ways 

of thinking and doing mathematically and use these as contrast to established 

mathematics. To illustrate, there has been a proliferation of research on number systems 

of non-Western societies (see Menninger, 1969). However, many of these become 

examples of the perceived ‘evolution’ of number systems and are used as backdrop to 

highlight the power and efficiency of the decimal number system.  

 

The second stage, characterised by cultural relativism, also does not allow for shifts in 

perception and transformation. In this stage, different forms of knowledge are deemed 

equally as valid in their respective contexts. The fact that there are different types of 

mathematical knowledge, each genuine in its own right (Radsford, 2008) helps clarify the 

nature of mathematics and mathematical knowledge even if there is little desire for 

transformation. However, the existence of valid mathematical knowledge in cultural 

practice becomes a pedagogical device toward improving mathematical achievement. 

Non-Western mathematical knowledge, whilst not judged as inferior, serves as a link to 

access Western mathematical knowledge. The early works of Gerdes (1986, 1991) and 

later works of Zaslavsky (1996) illustrate this. For example, they use the mathematical 

knowledge embedded in basketry and number systems to teach students related concepts 

in Western mathematics.  
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It is in the third stage where mutual interrogation is used to set up a dialogue between 

Western mathematical knowledge and non-Western knowledge systems. This stage 

corresponds to the reflexive stage of anthropological research.  

 

The assumption in the third stage is that systems of knowledge continually and 

dialectically influence each other, and this interaction may result in assimilation, 

accommodation, or change and transformation.  

 

What might we expect from the dialogue between Western and non-Western 

mathematical knowledge in the third stage? Considering that Western knowledge remains 

a pervasive and dominant form of knowledge, the ‘voice’ of non-Western mathematical 

knowledge, and/or the knowledge embedded in cultural practice might easily get 

drowned out, resulting in either assimilation or accommodation into mainstream 

mathematics. What is needed is a critical dialogue between these two knowledge systems 

in order to effect a shift in one’s perspective about mathematics so that there is a genuine 

possibility that transformation of either might occur.  

 

In this stage, the aims of the ethnomathematical project are potentially realised. Through 

mutual interrogation, a new historiography of mathematics might be written down, as 

desired by Ubiratan D’Ambrosio. A foreign ‘idea’ like mathematics becomes accessible 

to learners through a curriculum informed by cultural knowledge, as illustrated by Lipka 

(1994, 1998, 2002) in Alaska and Adam (2004) in the Maldives. Assumptions and 

conceptions about mathematics might change, and ‘new’ mathematics might arise, as 

shown by Gerdes (2007) in his work on matrices, Ascher (2002b), in her work on the 

Kolam tradition, and Barton (2008) in his work on language.  Orey (2000) in his work on 

Sioux tipi and cone, after exhibiting the centrality of the circle in Sioux worldview, may 

ask, what would a circle-based mathematics look like? Explorations of such questions 

might lead to unfamiliar and alternative ‘mathematical’ concepts. 

 

Within the context of this third stage, the gaze of ethnomathematical research is shifted 

back to mathematics. Guided by the researcher’s critical re-presentation of culture and 
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cultural practice, non-Western knowledge becomes a powerful commentary on the nature 

of mathematical knowledge.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

Figure 5.1: Transmutations in the Ethnomathematical Study of Cultural Practice 
 

Standpoint: Superiority of conventional mathematics. 

Interrogation: One-sided. Mathematicians apply 

conventional mathematics to ‘explain’ the 

mathematical ideas in a particular culture. 

Motivation: Educational Curiosity 

Example: Studies on number systems of non-Western 
societies 

Standpoint: The ‘Other’ is just as ‘knowledgeable’ as 

‘us’ mathematically although in a different way. 

Interrogation: No interrogation. There is no need to 

interrogate and compare because knowledge is strictly 

contextual. 

Motivation: Valuing other forms of knowledge; 

pedagogical implications 

Example: Early works of Gerdes; later works of 

Zaslavsky 

Standpoint: Cultural practice will tell the 

mathematician more about mathematics than what we 

can learn about the ‘Other.’ 

Interrogation: Mutual. Cultural practice is used to 

interrogate conventional mathematical ideas and vice 

versa. 

Motivation: Shifting of perspectives/Transformation 

Example:  Lipka’s and Knijnik’s works; later works 

of Gerdes and Ascher; D’Ambrosio’s and Barton’s 

work 
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Figure 5.1 above summarises how the idea of the transmutations of the science of the 

local can be adopted in the context of the ethnomathematical research programme. 

 

Whether in the second stage (cultural relativism) or in the third (the potential of mutual 

interrogation), the challenge according to Barton (1996) is not to try to convince 

mathematicians to accept the ethnomathematical perspective as the correct one, but to get 

everyone to recognise the other as a different but acceptable version of what is being 

done. This is not easy. Radsford (2008) explains that the difficulty of accepting the 

existence of diverse forms of mathematical knowledge is seen by many as an attack 

against mathematics, which has been “one of the West’s most confident products, one of 

its cornerstones and distinctive characteristics” (Radsford, 2008, p. 458) 

 

Hence the importance of having to reiterate that ethnomathematics is not mathematics, 

but is about mathematics (see Chapter Four). Whilst mutual interrogation offers 

possibilities for mathematical knowledge and knowledge embedded in cultural practice to 

inform and potentially transform each other, the ethnomathematics agenda is admittedly 

biased (as reflected in the standpoint that one assumes in the third stage). This agenda is 

directed mainly at mathematics, to change our assumptions and underlying beliefs about 

the subject, to broaden our conceptions of it, and to allow for its transformation. 

 

Why should such an agenda do mathematics any good? For one, whilst mathematics 

continues to grow as a discipline, the changes and transformations that it has undergone 

are generally driven from within, therefore maintaining its internal consistency and 

robustness, but also reinforcing its seeming universality and objectivity. There is, 

however, an increasing body of evidence resulting from research in various fields like 

ethnomathematics, mathematics education, and social anthropology showing that the 

development of mathematics has largely been driven by the trajectory of growth that 

society has taken, and that transformations driven from ‘outside’ the discipline are 

possible. In particular, the field of ethnomathematics is pushing mathematics practitioners 

and educators to question their views about the history of mathematics, to engage in 
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debates about its universality and objectivity, and to consider the likelihood that there 

could have been a different kind of mathematics. 

 

This study believes, as has been argued in the previous chapter, that such critical 

reflections about mathematics are important, and are beneficial to the subject and its 

practitioners.  

 

At the same time, it is important to reiterate that local communities and the holders of 

knowledge embedded in cultural practice have much to gain in an ethnomathematical 

research that employs a process of mutual interrogation. Whilst a broadening of 

conception about mathematics is wanted, this perceptual shift especially amongst 

mathematicians and mathematics educators has a strategic implication beneficial to non-

Western cultures and to the holders of cultural knowledge. Kincheloe and Steinberg 

(2008) highlight several educational benefits that can be derived from an analysis of 

academic practices vis-à-vis indigenous/subjugated knowledge. They cite as one example 

the benefit gained from a culturally-sensitive curriculum, which is the realisation by 

Western scholars that indigenous knowledge is important not only for the culture that 

produced it but also for people from different cultures. They argue that awareness of the 

intersections between Western and non-Western ways of seeing may produce “new forms 

of global consciousness and intercultural solidarity” (Kincheloe & Steinberg, 2008, p. 

149). This, along with the other educational benefits they describe, resonates with the 

overall aims of ethnomathematics as a research programme. 

 

Moreover, there is also the possibility of a more practical benefit for local communities 

and practitioners: they may choose to use the work of mathematicians as a guide to 

strengthen, reconstruct, reconstitute or re-form their own cultural practices.  

 

These possibilities for positive change belie an either-or approach propounded by many 

analysts where “European and indigenous ways of seeing are totally antithetical to one 

another” (Kincheloe & Steinberg, 2008, 143). Through mutual interrogation, cultural 
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knowledge and mathematical knowledge, and their respective practitioners, can 

potentially inform and benefit from each other.  

 

The above discussion shows how the approach of mutual interrogation eschews the dual 

dangers of ideological colonialism and knowledge decontextualisation. What then is 

mutual interrogation as a methodological approach in the field of ethnomathematics?  

 
 
5.4  Defining Mutual Interrogation 
 

For the purposes of this study, mutual interrogation is the process of setting up two 

systems of knowledge in parallel to each other in order to illuminate their similarities and 

differences, and explore the potential of enhancing and transforming each other. In the 

context of ethnomathematical research, mutual interrogation is a process facilitated by the 

ethnomathematician – the researcher.  

 

The description of Larrivee (2000) of the stages in becoming a critically reflective 

teacher finds resonance in the way the process of mutual interrogation is developed in 

this study. For Larrivee, the critical reflection process involves an examination of current 

practice (questioning, challenging, and desire for change), followed by struggle and fear 

(inner conflict, surrender, uncertainty, and chaos), then the occurrence of a perceptual 

shift (reconciling, personal discovery, and new practice) that then leads to transformation.  

 

This is generally how the process of mutual interrogation, or critical dialogue, may come 

about through ethnomathematics. However, the examination of our current and 

underlying assumptions and beliefs about mathematics is not a linear process. It is a 

series of reflection and questioning of assumptions and beliefs, one that is “plagued by 

incremental fluctuations of irregular progress, often marked by two steps forward and one 

step backward” (Larrivee, 2000, p. 304). This back and forth dialogue characterises the 

whole process, from the time one starts looking, to when something is found, and up to 

the moment of deciding what can be made of it. Uncertainty is an integral part of the 

process. For Larrivee (2000, p. 304), “uncertainty is the hallmark for transformation and 
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the emergence of new possibilities.” And because of this, shifts in perception about 

mathematics and alternative conceptions might occur after one goes through struggle and 

uncertainty, and starts reconciling and discovering new things. Alternative conceptions, 

perceptual shifts, and the development of new mathematics all contribute to 

transformation. 

 

Mutual interrogation is an approach in ethnomathematics in which the 

ethnomathematician 

 

• sets up a critical dialogue between cultural practice and mathematics; 

• draws up parallels between the two practices, using elements in one system to ask 

questions of the other; 

• engages in a series of reflection and questioning of assumptions about 

mathematics; and 

• explores alternative conceptions. 

 

Mutual interrogation is faithful to the notion of culture adopted by this study, which 

considers cultures as continually inter-acting with each other, overlapping and always in 

the making. It is also consistent with the use of the window metaphor in 

ethnomathematical research, which makes mutual interrogation possible between cultural 

knowledge systems, for instance, between Western and non-Western mathematics.  

 

In this metaphor, culture and actors can gaze back through the window regardless of the 

researcher’s orientation or vantage point. Through the ethnomathematical researcher, 

mathematics (as a knowledge system) and the mathematician are interrogated back in the 

process. The ethnomathematician is thus at the center of the whole interrogation process 

and becomes the medium of agency of the Other. S/he is the one who initiates the 

interrogation guided by her/his critical re-presentation of the cultural practice under 

investigation. S/he examines assumptions and beliefs about mathematics, struggles and 

undergoes uncertainty and fear. S/he is the one who will experience perceptual shifts 



Chapter Five  Mutual Interrogation 

Interrogating Cultural Practice and Mathematics 88 

about mathematics. In a sense, the interrogation is internal to the ethnomathematician. 

What happens after this restructuring of experience about mathematics will largely 

depend on how the ethnomathematician will effectively communicate her/his results to 

the larger mathematical and educational community. The last statement points to a triple 

role an ethnomathematician assumes in the mutual interrogation process: to facilitate, 

document, and communicate its outcome. 

 

This research attempts to establish a process of mutual interrogation between two 

knowledge systems, in particular, the indigenous knowledge embedded in the practice of 

rice terracing agriculture in the Cordillera region, north of the Philippines, and 

conventional mathematics.  Its aims reflect the position forwarded by Kincheloe and 

Steinberg (2008, p. 151) about the “power of indigenous knowledge to reshape Western 

science.” They echo an assumption that has guided this study – that knowledge embedded 

in cultural practice can provide “a provocative vantage point from which to view 

Eurocentric discourses, a starting place for a new conversation about the world and 

human beings’ role in it” (Kincheloe & Steinberg, 2008, p. 152). The process of mutual 

interrogation developed in this study contributes to possible ways of examining “the 

relationship between Western science and indigenous ways of knowing in a manner that 

highlights their differences and complementarities, … concerned with initiating a 

conversation resulting in a critique of Western science that leads to a reconceptualization 

of the Western scientific project.”  

 

Paulo Freire, in his Pedagogy of the Oppressed (1972, p. 63), stated that critical 

conversation and dialogue  require an “intense faith in man, faith in his power to make 

and remake, to create and re-create… convinced that the power to create and transform, 

even when thwarted in concrete situations, tends to be reborn. And that rebirth can 

occur…” This study hopes that through mutual interrogation, the possibility of 

transformation, of re-creation and rebirth, might happen. 

 

The next chapter details my entry to the field and describes my research strategy. It is the 

first part of writing my ‘tales from the field’ (in the sense of Van Maanen, 1988).  



Interrogating Cultural Practice and Mathematics 89 

CHAPTER SIX 
 

TALES FROM THE FIELD 
 
 
This study claims that the methodological approach developed in Chapter Five allows 

ethnomathematical research investigating cultural practice to set up a critical dialogue 

between mathematical knowledge and knowledge embedded in cultural practice.  

 

To show that this methodological approach may be useful in broadening our conception 

of mathematics, this study investigates the conceptual systems dealing with QRS 

concepts that are associated with the rice terracing activities in two indigenous 

communities in the Cordillera region in northern Philippines. It focuses on two aspects of 

the rice terracing practice namely, stone walling and water management.  

 

Studying the practice of rice terracing agriculture of an indigenous group is the 

anthropological part of this research. Ethnography was employed as the main research 

methodology in the field, which involved participant observation, interviews and focus 

group discussion. This chapter details the research data-gathering process. As a way of 

acknowledging my complicity as a researcher, and in view of the challenges posed by the 

ethnographic text in re-presenting human activity, this chapter is written from the “I” 

point of view. This draws attention to what Clandinin and Connelly (1994, p. 418) argue 

as “the centrality of the researcher’s own experience: their own tellings, livings, relivings, 

and retellings.” 

 

Aside from detailing the research strategies, embedded in the discussion are my 

assumptions and ethical considerations as a researcher. It also presents some of my 

reflections about the appropriateness and limitations of the strategies that I employed, and 

the methodological framework that guided me in the study.  

 

These are my ‘tales from the field.’ 
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6.1  Designing the Research: Myself as a Subjective Researcher 
 

This section shows how my personal biography directed the choices that I made with 

regard to the design and strategies that I employed for this research. 

 

Why Rice-Terracing? Choosing the Research Focus 

That I chose to research rice terracing agriculture in the Cordillera region as a subject for 

my PhD was not at all surprising. This choice was largely due to my motivations as an 

indigenous person and a trained mathematician, as well as influenced by values that were 

shaped by political activism (see Chapter One). Being a mestizo Igorot, or a half-caste 

(my mother is from Pangasinan, a province in the lowlands), I wanted to strengthen my 

connections with my cultural roots. It seemed natural to study a practice that is 

inextricably linked to the survival of the indigenous peoples in my region. As a political 

activist, rice-terracing agriculture embodies the continuing struggle of the Cordillera 

people for self-determination and autonomy. In a study that I did for the private 

organisation Tebtebba Foundation (see Alangui, 1999), I examined the impact of tourism 

on the rice terraces and how this issue reflected the political, economic and cultural 

struggles of the people in the rice-terracing communities in Ifugao province. As a 

mathematician, my assumption was that a highly developed practice such as rice 

terracing, especially the stone walling practice, would be a fertile source for alternative 

mathematical conceptions. 

 

And Where? Choosing the Research Sites 

Having identified my research focus, the next decision had to do with choosing the 

research site. I opted for Mountain Province, which is one of the six provinces in the 

Cordillera region and one in which rice terracing is an important economic activity.  

 

Again, the choice was influenced by my personal history. My father was born in 

Mountain Province, and most paternal relatives both by blood and affinity live in this part 

of the region. Although I was not born in the province, I have maintained my links with 

this side of the family. 
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I was also quite familiar with the province due to past activities and associations with 

people there outside of our family or clan. I had previously undertaken two research 

projects in Mountain Province, and had for years been involved in activities that were 

related either to my university work (as coordinator of the extension and volunteer 

service programme of the University of the Philippines Baguio, henceforth referred to as 

UP Baguio), or my involvement with non-government organisations. 

 

As a mathematics teacher and adviser to an organisation of Igorot students at UP Baguio, 

I had met numerous students who came from the province. It was likely that I would find 

relatives of these students in any of the towns in Mountain Province. Based on previous 

experiences, having a relative or an acquaintance in the research site could prove useful 

in the course of the study. 

 

Where specifically? Criteria for site selection 

In choosing the specific research locale in Mountain Province, I had the following 

considerations. 

 

• Existence of extensive rice terracing activities in the area. Here, extensive means 

rice terracing as a major economic activity (Florendo & Cardenas, 2001, 

Unpublished). 

• Employment of indigenous techniques of terracing, such as stone walling. This 

research identified stone walling as a possible source of mathematical concepts 

and problems. Not all rice-terracing communities build stone walls.  

• Kankana-ey-speaking community. Kankana-ey is a major language spoken in 

Mountain Province, and is the language of my father. My intention was to 

familiarise myself as much as I could with Kankana-ey in the duration of my 

research. 

• Accessibility. Whereas almost all villages in Mountain Province could now be 

reached by public transport, conditions differed, and some areas were more 

accessible than others. My intention was to find a place that had the first three 

criteria above, but which was at the same time easily reached. 
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Consultations with some members of UP Baguio on the possible site for my research 

were made in June 2001. I talked to colleagues who were involved in an “indigenisation 

project” that focused on Cordillera rice terracing.  They suggested that I try Maligcong 

village in the municipality of Bontoc and the provincial capital of Mountain Province. 

Maligcong is famous for its rice terraces, next only to the Banaue rice terraces of Ifugao.  

 

In December 2001, at the commencement of my fieldwork, I went to visit Maligcong. 

Whilst the rice terraces were indeed quite impressive, two reasons worked against my 

selecting Maligcong as my research site.  One was the inaccessibility of the place, the 

other was language (people spoke Bontok and not Kankana-ey). 

 

The next option was Tetep-an village, in the municipality of Sagada. Sagada is a popular 

tourist area and quite accessible. The people were Kankana-ey and they have extensive 

rice terracing activities as well.  In the end, I decided against going to this community. 

Sagada has been the subject of numerous research projects in the past, both local and 

international. At that time, I knew of at least two on-going studies in the municipality.  I 

was worried that Sagada people had become already research-weary and researcher-wary.  

Not a few locals had expressed doubts about the value of research in their communities.   

 

I had another consultation, also in December 2001, with members of a non-government 

organization (NGO) working on development issues in the Cordillera. The members of 

this NGO suggested to me the village of Agawa in the municipality of Besao, in 

Mountain Province, twenty-minutes away from Sagada central.  

 

Agawa is one of the oldest settlements in the area, and rice terracing is practiced 

extensively. The socio-political and cultural life of the Kankana-ey revolves around the 

dap-ay, which is a combination of a ritual, political and judicial centre. Every man in the 

community belongs to a dap-ay, which is also the basis of political subdivisions of the 

village, or ili, into smaller districts or sitio.  Unlike in some communities in the area, the 

dap-ay continues to influence and dictate community life in Agawa. I realised later that 

the Agawa they referred to was in fact the village Gueday (see Chapter Seven). This 
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village is famous for the presence of a stone calendar, and much of its ritual past, as well 

as the traditional agricultural cycle, revolved around the stone calendar. I thought this 

might be relevant to my research. The third reason had to do with the people’s history of 

organising and involvement in development issues. I thought this could provide another 

dimension to my research. 

 

I decided in favour of Agawa and Gueday during my visits in January 2002. These two 

villages, although 45 minutes by foot from Besao town centre, were accessible and the 

people spoke Kankana-ey. Rice terracing and stone walling activities were practiced 

extensively. The other advantage was that I knew several people in Besao who were 

either my friends or families of former students.  

 
 
6.2  Into the Field: Initial Visits, Contact-Building and Establishing 

Camp 
 

My initial six-day visit in January 2002 allowed me to start building my contacts in the 

two villages.  

 

I presented myself to Mayor Johnston Bantog of Besao, whose daughter was one of my 

first students at UP Baguio. That was a pleasant surprise, and I had a feeling this helped 

facilitate my entry to the research sites. As luck would have it, the mayor was also from 

Agawa. 

 

Next stop were the teachers of Agawa and Gueday elementary schools, and the local 

village leaders. During these visits, I explained my research agenda, and got their 

permission to stay in the village to do my research. I was also able to draw up an initial 

list of possible respondents for my research based on recommendations by the older 

teachers of Agawa Elementary School and the village elders.  

 

I visited the only private secondary school in the town center and talked to the teachers. 

The teacher-in-charge happily organised a meeting with students from Agawa and 
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Gueday. I met with them and explained what I would be doing in their communities. I 

thought the students would be able to help explain my presence to their elders once I had 

entered the villages. 

 

I felt my being an Igorot made it easier for them to warm to me. As I expected, my being 

a teacher from a well-known university in the country also proved advantageous. Aside 

from the daughter of the mayor, I also knew some students from the village who were 

going to my university. This gave me the status of a ‘teacher of their children’, which I 

believed helped facilitate my entry to the town and the villages. Teachers in these 

communities are generally well regarded. They are seen as intellectuals and respected 

members who perform multiple roles in the community (Alangui, Brawner, & Rovillos, 

1994).  

 

During the initial visit, I looked for a place to stay for the whole duration of the fieldwork 

and rented an empty house near the Agawa Elementary School.  

 

Length of Fieldwork 

I moved into the village during the last week of January 2002 for a week. The rest of 

February was devoted to the visit of one of my supervisors, Bill Barton, which included a 

visit to my research site. I was in the village until mid-March, and then was away for a 

month to attend a session of the United Nations’ Commission on Sustainable 

Development at the UN Headquarters in New York. I came back to the village in the last 

week of April. The following months were spent mostly in the field, except for 

occasional trips to nearby Bontoc and Sagada, and Baguio City.  I stayed in the village 

until the middle of July 2002, after which I decided I would wind up my fieldwork. 

Times spent in Baguio City allowed me to gather other materials relevant to my research. 

 

Two more visits were made after I left the villages in July 2002. The first trip was in 

January 2003, where I stayed for a little more than a week in Agawa with the family of an 

elementary teacher. The second trip was in January 2004, where I stayed in Besao 
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Poblacion (the town centre) but made several visits to Agawa and Gueday. Overall, I was 

in the Besao area for a little more than twenty (20) weeks. 

 

Research Help 

After my initial interviews in January and March, I realized I was having trouble with 

some local terms.  I invited my friend John Rey Sagamla to join me in the field.  John 

Rey is an Igorot who spoke both Kankana-ey and Ilocano fluently. He was a Humanities 

student but was on leave at the time of my fieldwork. He helped translate in cases where 

Kankana-ey terms did not have a match in Ilocano, or when there was difficulty in the 

discussion. He also helped my spelling of some Kankana-ey words, as well as providing 

assistance in taking photo documentation.  He was very much a part of this research 

project. The community not only got used to my presence, but to his as well. In some 

cases where he did not join me in the field, the respondents would wonder about his 

absence and ask me about him. In a lot of cases, he helped break the ice between the 

respondents and us by speaking in Kankana-ey. 

 
 
6.3  Making Marks, Writing Texts: My Research Strategies 
 

In order to document the knowledge of rice terracing, in particular that of stone walling, 

and later, of water management, qualitative methods of collecting data were employed. 

These included interviews, oral history, participant-observation, and archival search. A 

journal was maintained, which contained brief notes and reflections about specific 

episodes and encounters during my fieldwork. 

 

Interviews 

My interviews may be classified according to whether it was individual or group. The 

individual interviews were unstructured and open-ended. With respect to the group 

interviews and using the dimensions of group interviews by Fontana and Frey (1994), 

three may be classified as formal, and two were natural. The formal group interviews 

were pre-arranged, with myself directing the conversation as I asked questions in a semi-

structured format. The natural group interviews were held in informal settings, 
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spontaneous (in the sense that they were not pre-arranged), the manner of questioning 

was unstructured, and my role as interviewer was nondirective. A complete classification 

of group interviews appears in Fontana and Frey (1994, p. 365) 

 

The field interviews were enriched by informal conversations that occurred during the 

daily interaction with the people in various settings – in the store, the Agawa cooperative, 

at the school grounds, in the field, in a neighbour’s house.  These conversations, which 

happened at various times of day, provided detail of how the people went through their 

day-to-day activities.  Even as the topics covered were varied, I tried as much as possible 

to ask questions relevant to my research problem. These served as a way to validate some 

of the information gathered from both individual and group interviews. 

 

The Respondents 

The initial respondents were selected on the basis of recommendations of the people. 

Three of the men were acknowledged experts of stone walling. The list of possible 

respondents ‘snowballed’ – more names were added upon the referral of previous 

respondents. However, actual interviews were held with twenty-eight (28) individuals, 

consisting of twenty (20) males and eight (8) females (see Table 6.1 and Table 6.2). On 

the basis of the content of interviews, the following general categories of respondents 

were set up to facilitate coding and analysis. 

 

• Stone wallers: Respondents who were acknowledged expert stone wallers and 

were interviewed solely on their knowledge about stone walling; 

• Male farmers: Respondents who were interviewed both about their knowledge of 

stone walling and water management and distribution; 

• Female farmers: Respondents who were interviewed about their knowledge of 

general aspects about rice terracing; and 

• Professionals: Respondents who were interviewed about their knowledge of 

general aspects about rice terracing, and whose main source of livelihood is other 

than farming. 
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This general classification of respondents is at best simplistic, for it is common for a 

person to assume a multiplicity of roles as dictated by the exigencies of life in far-flung 

communities like Agawa and Gueday. The categories are not mutually exclusive. For 

example, a female farmer worked as administrator of the cooperative, but was also a 

retired teacher. She is still classified under the category of Female Farmers as she 

identified herself primarily as one. She said her involvement in the cooperative was also 

by virtue of her being a farmer. 

 

Table 6.1: Respondents Classified according to Gender 
 

Gender Total 

Females 8 

Males 20 

 

 
Table 6.2: Summary of Participants’ Coding System 

 
Category Code Total 

Stone Wallers S1, S2, S3, S4, S5 5 

Female Farmers F1, F2, F3, F4  4 

Male Farmers M1, M2, M3, M4, M5, M6, 

M7, M8, M9, M10, M11, 

M12 

12 

Professionals 

     Female 

     Male 

 

PF1, PF2, PF3, PF4 

PM1, PM2, PM3 

 

4 

3 
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Table 6.3: Distribution of Respondents based on Type of Interview 
 

Respondents Type of Interview 

Stone 

wallers 

Male 

Farmers 

Female 

Farmers 

Professionals 

Total 

Individual S1 

S2 

S3 

S4 

S5 

M1 

M2 

M3 

M4 

F1 

F4 

PM1 

PM2  

PM3 

PF3 

PF4 

16 

Group 

      Formal, semi-structured 

 

 

      Natural, unstructured 

 

(F2, F3), (PF1, PF2, F1),  

(S2, M10, M11, M12) 

 

(M1, M8, M9), (F2, F3, M5, M6, M7) 

 

3 

 

 

2 

 
 

Focus of Interviews 

Stone walling was the initial target in my search for alternative ‘mathematical’ 

conceptions. However, it later became apparent that the people’s practice of water 

management was well-developed and highly systematised. This prompted me to 

investigate both the stone walling and water management practices of the farmers in the 

area. 

 

The interviews therefore centered on activities related to the practice of rice terracing 

agriculture, with special focus on stone walling and water management. Traditionally, 

such activities were divided on the basis of gender roles. Stone walling, for instance, was 

a man’s job, whilst weeding and planting were that of a woman.  This dictated the focus 

of questions that were asked when interviewing men or women. Water management, on 

the other hand, was a shared task by both the men and the women farmers. 
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Three group interviews were held during the fieldwork between February to July 2002, 

two groups involving all women respondents (both formal, semi-structured interviews), 

and the other with men (natural, unstructured). The conversation with the men focused on 

stone wall construction, whilst the groups of women focused on stories and myths about 

rice terracing. The other two group discussions were held in January 2003. The first 

(natural, unstructured) involved three elderly men and two women and focused on water 

management and distribution (as well as validating some data about stone walling). The 

second group discussion (formal, semi-structured) was with a group of stone wallers who 

were at that time repairing a stone wall in Gueday. The distribution of respondents 

according to type of interview is given in Table 6.3. 

 

Conduct of Interviews 

During the extended field work of 2002, most of the meetings were held late in the 

afternoons when the informants were in their respective houses. Five interviews took 

place in the field. Whenever necessary, some interviews with key informants needed two 

meetings.  I tried to make appointments several days before the actual interview, although 

most of the respondents were ready to make themselves available even when approached 

for the first time.  The individual and group discussions ranged from one to two hours. 

 

One of the interviews in the field was a guided tour of the rice fields. One interview was 

done whilst helping weed and fertilize the vegetable garden of the respondent. Another 

was to observe an on-going stone wall construction, which included an on-the-spot 

apprenticeship (this was unfortunately cut short because of rain). In one of the trips to 

Baguio City during this period, an interview was held with a former Gueday resident. The 

respondent had lived in the city for eleven (11) years, and was earning his living as a 

hired stone waller. 

 

During January 2003, more interviews were held in Gueday. John Rey and I were lucky 

to have arrived there on the day of the annual Christmas and Three Kings party, hosted 

by the elected village officials. We participated in the celebration, which involved 

dancing and the playing with gongs. An informal discussion was held later in the day 
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with five individuals (three men and two women) on water management, which became 

the main objective of the visit. However, another group discussion was held with several 

stone wallers. Also around this time, there was an ongoing repair of a stone wall by a 

group of men, led by an acknowledged expert in stone walling. The group discussion and 

actual observation of stone wall repair allowed me to validate and enrich my data on 

stone walling from the fieldwork in 2002.  

 

The visit in January 2004 was an opportunity to validate my data on water management, 

whilst reflecting on a mathematical model of water flows that University of Auckland 

mathematician Dr. Geoff Nicholls and myself had developed. I had conversations with 

two farmers, male and female, on separate occasions.  It was also an opportunity to visit 

the people who had accommodated us during fieldwork. 

 

Not all the interviews were pre-arranged. In informal discussions, the respondents were 

chosen randomly at randomly selected times of day. These may be considered as “spot 

checks” (Johnson & Johnson, 1990, p. 171), which introduced some element of 

randomness and unpredictability in my fieldwork, as well as “the serendipity of exposure 

to unexpected information” (Johnson & Johnson, 1990, p. 173). The inclusion of 

randomly selected respondents also served to validate the information collected from the 

main respondents of the study. 

 

Language of Interview 

All the interviews and discussions took place using Ilocano, the lingua franca of the 

Cordillera. Ilocano was also my first language, so communicating with the respondents 

was not difficult. The decision to stick to Ilocano as my language of communication did 

not help me in my goal to learn Kankana-ey. But it became clear to me that it was for the 

immediate interest of the research to be able to communicate with each other, rather than 

ask them to speak in Kankana-ey whilst I struggled with my understanding for the sake of 

my learning the language. Besides, it was natural for the people to shift to the use of 

Ilocano when in the company of Ilocano speakers. In the few instances where it was 

difficult to explain in Ilocano, John Rey helped in interpreting what was being said. 
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Every interview and discussion started with a formal introduction of John Rey and 

myself. Along with our academic background, we found it necessary to introduce 

ourselves as Igorot (I, as a Kankana-ey-Ilocano whose parents are from Sabangan and 

Pangasinan; and John Rey as a Kankana-ey whose parents are from Sabangan and 

Mankayan).  I also discussed the aims of my research, and that I was doing it as part of 

my PhD studies at the University of Auckland.  Consent for every interview was sought 

along with permission for me to take down notes. 

 

Audio Recording 

There were initial attempts to record the interviews on tape but this was abandoned. One 

of the very early interviews was with a local leader, acknowledged by the community as a 

skilled stone waller. I decided that I would record the interview. Unfortunately, the 

respondent had been bedridden for a long time. Although he could speak, his voice was 

not loud enough to be captured by the tape recorder from a distance.  To make the 

situation more difficult for recording, it rained heavily! John Rey tried having the 

recorder close enough to the respondent whilst I was taking down notes, but I found this 

obtrusive and made the interview very uncomfortable. We stopped the recording and I 

moved closer to the respondent to listen whilst taking down notes. 

 

In a discussion with two female farmers, I had technical difficulties with the tape recorder 

and had to interrupt the flow of the conversation to reset the recording several times 

(checking constantly if I had anything). This was unfortunate since the discussion with 

the two respondents was quite fascinating and animated.  When I re-played the tape after 

the interview, I could not make sense much of it anyway.  It was fortunate that I was also 

keeping notes during the interview. 

 

Because of my experiences in both interviews, I decided to abandon tape recording, and 

to rely solely on my notes.  This decision necessitated the early transcription of my notes, 

which also gave me time to follow up whenever necessary. I decided to adopt this system 

throughout my fieldwork. 
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Oral History: Stone Wallers’ Stories 

Three respondents were asked to talk about being stone wallers. These short stories 

focused mainly on their experiences as stone wallers and gave insights on the nature of 

the training involved in becoming a stone waller. The stories also gave a sense of the 

economic and personal significance of stone walling to the practitioners themselves.  

 

Participant Observation 

My presence in the community allowed me to assume different roles as a participant-

observer. In certain instances, I was a complete observer (watching some farmers clean 

up a stone wall, direct water in a rice paddy, or plant rice); a complete participant 

(weeding and watering a vegetable garden); or observer as participant (trying out the 

repair of a stone wall). However, more than a research technique or methodology, 

participant observation is a means by which the researcher becomes a part of the social 

world that s/he investigates – it is a mode of being-in-the world (Atkinson & 

Hammersley, 1994). In this sense, I was a very much a participant to the social and 

cultural world that I was observing. 

 

Archival Search 

Secondary materials relevant to the research were searched and collected.  I specifically 

looked for materials that documented stories and myths about Agawa and Gueday. The 

collected materials provided the following information:  

• Demographic and ethnographic data 

• History of Besao and the two villages of Agawa and Gueday 

• Stories and myths about Agawa and Gueday 

• Ancestral Domain Management Plan 

• Socio-development Plan of Agawa and Gueday 

Photo documentation was also undertaken to capture the physical features of the site and 

to show different stages and activities in rice terracing and stone walling activities. 
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6.4  Reflections about Fieldwork 
 

This section presents my general reflections about established data-gathering techniques 

like the interview method and participant-observation, and the challenges that I faced in 

the communities. 

 

Tongtongan/Gag-ay/Istorya: Indigenising the Interview Method 

Whilst the interviews may be neatly categorised into informal, semi-structured or focused 

group, the conduct of the interviews in the field assumed the mode that people in the 

community use to converse and share stories. Tongtong, gag-ay and istorya are words 

that people use for conversation and story-telling. They also have different layers of 

significance. Tongtong signals a serious discussion (with different degrees), whilst both 

gag-ay and istorya (also an Ilocano term, which is from the English word ‘story’) 

indicate a more informal discussion (which may also come in the form of story-telling). 

 

In Besao, the people use the words men-tongtong, men-gag-ay or men-istorya to indicate 

the need to talk, discuss, converse, or tell stories. John Rey and I were aware of the 

significance of these words, as we prefaced our interviews with the words “umay kami 

makitongtong” (we are here to converse with you) or “umay kami maki-innistoryaan” (we 

are here to share stories with you).  

 

There were several methodological implications of this. Immediately, it positioned us as 

persons who came to listen to what they had to say, even though the prefix ‘maki’ 

suggested that we were of equal status (we came to converse, to share our ideas and 

stories, not just to listen). However, maki-tongtong or maki-innistorya especially with 

elders suggests a hierarchical relationship. The elders tell their ideas and stories, and the 

younger people and the guests (us) listen. 

 

This hierarchy in community discourse did not mean that we had to remain silent. On the 

contrary, there was also an expectation for us to react to what was being told, and to tell 

our stories as well. In the act of tontongan and istorya, we as guests, were expected to 
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declare what our ideas were, our intentions, and our stories. Maki-tongtong, maki-gag-ay 

and maki-innistorya were processes that helped build our relationships with our 

respondents, with the people and the community. Here, the advantage of the window 

metaphor was evident. The viewing process/interrogation becomes two-way. The 

researcher is not safe in her or his vantage point. She or he becomes a subject of the 

viewing process. 

 

Becoming a Participant Observer 

According to Johnson and Johnson (1990, p. 171), the advantage of staying in the village 

and of becoming a participant observer has to do with: 

 
being able to meet, talk to, and observe the whole range of members of our community, in all the 

settings to which we can gain admittance… It increases the number of opinions we are exposed to, 

and the number of opportunities to see how cultural meanings are expressed in verbal or physical 

behavior. In a phrase, it is context-building… 

 

For me, the success of participant observation could be gauged by the way people came 

to relate to the researcher.  I believe that it is when the researcher becomes an ordinary 

presence that one gets to see the extraordinary.   

 

Becoming ‘part’ of the community, if at all achieved, is a gradual and difficult process. I 

agree with Millroy (1992) that the status of being participant is conferred to the 

researcher by the people, and not something that one confers upon oneself.  

 

I was, thus, conscious of how people talked to me or related with me during the fieldwork 

(and with John Rey). During my early days, there was the need to justify my presence in 

the area, even to people I met on the way to an interview, or coming back from the 

cooperative.  These encounters would necessitate a quick summary of my research 

project, including where I was from. 

 

Gradually, people started getting used to our presence, whether chatting with a vendor in 

the school ground, with students and teachers, or with an elder.   Through time, as we 
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crossed paths, the questioning looks would disappear, only to be replaced either by a nod, 

small talk, or a confident smile.  Some would even ask me how the interviews were 

going, and if I told them I still needed to do more, I normally ended up getting additional 

names of potential respondents. 

 

Many times, in a group of strangers, I found myself being introduced with complete 

information of what I was doing in the area. I was increasingly being known as the one 

who wanted to become a stone waller.  My being a teacher and student of mathematics 

were not lost to the people, and they knew that I was studying stone walling because I 

wanted to understand how the practice would relate to mathematics.  Such introductions 

were normally followed by information about my lineage:  “i-Sabangan isu, ngem 

mistiso” – “he is from Sabangan, but a mestizo as well”. My identification as an i-

Sabangan, despite my being a “mistiso,” pointed to the fact that I was one of them, an 

Igorot.  

 

I imagined that I might achieve ‘invisibility’, but I was wrong. I was also being observed, 

and the people were aware of what I was doing.  They noted that I went to the field to 

help weed and fertilize the vegetable garden of M; or that I tried stone walling myself 

with A; that I helped prepare a proposal for the cooperative; or that we went hiking for 

two days, to visit an on-going irrigation project and see for ourselves a major water 

source of the village.  

 

Compared with Agawa, I had more opportunity to participate in important activities in 

Gueday.  We attended (as observers) two important community meetings.  One was a 

meeting of the cleric in Besao with the community in attendance, and the other was a 

political meeting in connection with the coming local elections.  Our immersion in the 

village was capped by our participation in the lebek, the yearly milling of harvested sugar 

cane that involved manual labor. Needless to say, we tried to match, rather 

unsuccessfully, the strength and endurance of the locals as we pushed a wooden 

contraption that squeezed the juice out of the sugar cane.  At the end of the day, we were 

sent home with a bag of inti, or molasses. 
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The untimely death of the mayor of Besao who was from Agawa was also a time to meet 

other residents of Besao. I met there my former student, the mayor’s daughter and now a 

medical doctor, as well as other people that I knew from the university and from other 

places. We were introduced to a lot of people during the wake, the same people we 

walked with when the community laid the mayor to his final resting place.  

 

From the very start, the insider/outsider issue was of concern to me. I did not want to feel 

like an intruder in the eyes of the community. Hence, I got involved in the affairs of the 

village, to become visible and an ordinary presence. Having said this, I also made sure 

that my involvement was done knowing my limitations, my purpose, and my proper place 

in the community. When, in two instances involving one female elder and one male 

village leader, I was referred to as an i-Agawa, I felt I had earned my right to become a 

participant observer. 

 

The next chapter describes the community context of the research. 
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CHAPTER SEVEN 
 

COMMUNITY LIFE AS THE CONTEXT OF RESEARCH 
 
 
One of the assumptions of this study is that cultural systems evolve out of the needs of 

different peoples in different environments. Worldviews, belief and knowledge systems 

differ because of variations in our social, cultural, historical and environmental 

conditions and experiences. 

 

The aim of this chapter is to present the natural and socio-cultural environment as well as 

the historical experiences of the peoples who have produced and sustained complex 

knowledge systems such as rice terracing. It will show that the Cordillera peoples’ 

practice of rice terracing came about and persisted as they responded to a combination of 

economic, socio-cultural, historical and environmental factors.  

 

Though diverse, the indigenous peoples of the Cordillera have many things in common. 

They live in a defined territory, now commonly referred to as the Cordillera 

Administrative Region, the geo-physical features of which are similar in most parts of the 

region; they have gone through, and are going through the same historical experiences.  It 

can also be argued that they have shared, and continue to share the same social, cultural, 

economic and political concerns as peoples.  

 

The first section gives an overview of the Cordillera region and its peoples, who are 

collectively referred to as Igorot. The section also gives an overview of the Igorot’s 

changing worldview as well as the motivations of this study in its use of the term 

‘indigenous peoples’. 

 

The second section provides a brief discussion of the shared colonial experience under 

Spain and America as well as under postcolonial governments in order to understand the 

evolution of the relationship between the Igorot and the rest of the Filipino people. The 

last section describes the municipality of Besao, and the two research sites Agawa and 
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Gueday. Here, the physical, social, political, economic and cultural life of the people in 

the research sites is presented briefly. 

  
 
7.1  The Cordillera Region 
 

The Cordillera region is located in the central mountain areas of northern Luzon in the 

Philippines. The region has six provinces, namely Abra, Benguet, Mountain Province, 

Ifugao, Kalinga and Apayao; and one city – the City of Baguio.  

 
The Gran Cordillera Central (Scott, 1974) is the most extensive system of highlands in 

the Philippines. It contains many peaks exceeding 2,000 metres above sea level, with 

rolling hills and stretches of river valleys along its flanks (CPA, 2003). The Cordillera 

Central’s estimated total area of about 24,000 square km. contains the head-waters of 

most of northern Luzon’s numerous big waters. The region is rich in forest and mineral 

resources, like gold, which attracted both the Spanish and American colonisers.  

 
Figure 7.1: Map of Southeast Asia 

                                (source: http://z.about.com/d/goseasia/1/0/M/-/-/-/Southeast_asia.jpg) 
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In July 1987, the Cordillera Administrative Region (CAR) was created, putting together 

under one geographical unit Baguio City and the six provinces. This may be seen as 

recognition of the special characteristics of the region, and the commonality of issues 

shared by its indigenous inhabitants.  

 

Figure 7.1 shows the Philippines in relation to the rest of Southeast Asian countries, 

whilst Figure 7.2 shows where CAR is located in the Philippine map. It also shows the 

map of Mountain Province, with its ten (10) municipalities one of which is Besao.  

 

 
 
 
 
 
 
 
 

                                                            
 
 

 
 
        
        

 
         
 
 
 
 
 
 
 
 
 
        
 
 
Figure 7.2: Maps of the Philippines, the Cordillera Administrative Region (CAR) and 

Mountain Province            (source: Bautista & Ocaya, 1999) 
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The Indigenous Peoples of the Cordillera 

As of year 2000, the National Statistics Office (NSO) places the population in the region 

at 1,365,000 composed of indigenous, non-indigenous and migrant peoples. Ninety 

percent (90%) of the population is indigenous. The demographic landscape continues to 

change in ‘melting pot areas’. Bigger and more diverse populations are found such as 

those in urban (or rapidly urbanizing) Baguio-Benguet and in the foothills and valleys 

adjoining lowlands of Luzon. In these areas, the original indigenous communities have 

given way to mixed communities (CPA, 2003). 

 

The indigenous peoples of the Cordillera region are often grouped into a number of 

ethnic or ethnolinguistic identities, such as Apayao or Isneg, Tinggian, Kalinga, Bontok, 

Kankanaey/Kankanay, Ibaloi, Ifugao, and Bago. However, these groupings do not fully 

reflect the real particularities and the extent of diversity amongst the region's peoples. In 

fact, most of the indigenous peoples identify themselves primarily with specific 

communities called ili, or home territory. The importance of the ili is highlighted in the 

study on culture change among the Bontok and Ifugao by Goda (2002). He argues that 

more than ethnolinguistic affiliation, it is the ili which is the main source of identity of 

the people in these areas. Each ili is a self-identifying community with a specific 

territory, which is its ancestral land. Whilst there are diverse types, an ili usually consists 

of a closely-knit cluster of villages, or a core village and its outlying hamlets, within a 

more or less defined territory (CPA, 2003). 

 

The Word Igorot 

The word Igorot is used as a collective reference to the indigenous inhabitants of the 

Cordillera region. According to Scott (1966), Igorot is an indigenous Filipino word that 

originally means “mountaineer”. It comes from the root word "golot" meaning "mountain 

chain". The prefix “i” means "people of" or "dwellers in"; thus, the word Igorot means 

"people of the mountain" or "mountain dwellers". During the Spaniards’ expeditions to 

the region in search of gold, the term was already “in common use.”  
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This suggests that there is an historical basis for the use of Igorot to refer to the 

Cordillera peoples. Whilst there is danger of lumping together the different peoples of the 

region, the use of the word suggests both a common identity and history. Strategically, it 

has helped galvanise the political struggle for regional autonomy and self-determination.  

 

Nevertheless, the use of the word Igorot continues to elicit discomfort from some people 

because of how it was used in the past to constitute a demeaning image of the region’s 

inhabitants – an image that for many years positioned the Igorot as second-class citizens.  

 

The Philippine government, its own media, the educational system, and the church at 

various times in the country’s history have propagated a derogatory view of the Igorot. 

There are efforts to correct these misrepresentations, but misconceptions and incorrect 

images and stereotypes about the region’s inhabitants continue to be portrayed especially 

in the media (Bauzon, 1999) 

 

The Igorot Worldview 

The Igorot of the Cordillera have a lot of similarity with other indigenous peoples in the 

world, chief of which is a world view that is based on “seeing the individual as part of 

nature; respecting and reviving the wisdom of elders; giving consideration to the living, 

the dead, and future generations; sharing responsibility, wealth, and resources within the 

community; and embracing spiritual values, traditions, and practices reflecting 

connections to a higher order, to the culture, and to the earth” (Sefa Dei, Hall & 

Rosenberg, 2000, p. 6).  

 

Such a worldview is very much rooted in the peoples’ relationship with the land. Just like 

many indigenous peoples in the world, land is inextricably linked with their identity and 

survival as distinct and diverse peoples.  Tauli-Corpuz (2001, p. 287) explains that land 

for the Igorot, is precious “not only because it is the abode of our deities and of the nature 

spirits; it is doubly precious because these deities and spirits were nourished and 

defended by our ancestors with their sweat and blood”. 
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The relationship of the Igorot with their environment may be summed up by a belief that 

every generation has the right to avail itself of the resources offered by the land. Because 

of this belief, the Igorot have developed complex strategies to develop and protect their 

natural resources. These strategies are normally expressed in their customary laws and 

practices. 

 

Clearly, the need for survival in a rugged geographic terrain combined with the peoples’ 

capacity to understand and adapt to the limitations of such an environment could have led 

to the development of the practice of rice terracing in the region. The centrality of rice 

terracing in the life of the Cordillera peoples is reflected in an “elaborate annual cycle 

involving traditional practices and ritual activities” (Brett, 1985, p. 130). There are 

specific rituals for different stages in the agricultural cycle, with specific roles of male 

elders, older women, and young farmers (Tauli-Corpuz, 2001, p. 285). It is in this sense 

that ritual becomes a manifestation of the belief and value systems of the people. It has 

also been shown that the peoples’ value and belief systems have a deliberate function in 

the maintenance of rice terracing practice. For example, Brett (1985) argues that in 

Tukukan village in the municipality of Bontoc, ritual helps regulate social relationships to 

control individual access to irrigated land, water, and labour under a particular set of 

ecological constraints. 

 

In the whole of the Cordillera region, agricultural terraces cover an estimated 28,000 

hectares of the area (Spencer, 1952). Chapter Eight will present some views about the 

evolution of rice terracing agriculture in the region. 

 

As mentioned earlier, the Igorot share many commonalities not only in socio-cultural 

aspects, but also in their economic and political life. This is not to say that the inhabitants 

of the region are homogeneous. Their practices are as varied as the languages that are 

spoken in the region. They have different songs and dances, tapestry, cultural practices, 

myths and legends. They have diverse customary laws and different ways of settling 

disputes. In the last section of the chapter, some of these particularities will be 

highlighted in the discussion of Besao and the research sites of Agawa and Gueday. 
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A Note on the use of the term Indigenous Peoples 

It is appropriate at this stage to clarify the motivations of this study behind its use of the 

term ‘indigenous peoples’. The usage of the term in this study is deliberate. It adopts a 

certain political position that is currently being advanced in the international arena with 

respect to advancing the right to autonomy and self-determination. Smith (1999, p. 7) 

explains that the use of the term “internationalizes experiences, the issues and the 

struggles of some of the world’s colonized peoples… It is also used as a way of 

recognizing that there are real differences between different indigenous peoples”. 

 

In international law, only peoples, not minorities or populations or (ethnic or other) 

groups, have the right to self-determination (Larson, 1996). This explains why the ‘s’ in 

indigenous peoples is a hotly debated issue at the United Nations.  
 

This issue, as well as the absence of an acceptable definition of Indigenous Peoples was 

used by certain governments in delaying the adoption of important declarations such as 

the “Draft Declaration on the Rights of Indigenous Peoples.” 

 

For the International Indian Treaty Council (IITC, 1995), the definition of indigenous 

peoples or persons is the concern of indigenous peoples themselves, and not the States. It 

is an inherent right that is reflected in Article 8 of the draft declaration, which recognises 

the right of indigenous peoples to identify themselves as indigenous and to be recognised 

as such. 

 
This study adopts the definition formulated by the Special Rapporteur Jose Martinez 

Cobo for the Working Group on Indigenous Populations (WGIP) of the United Nations. 

Note the use of ‘indigenous populations’ instead of ‘indigenous peoples’. The Martinez 

Cobo's definition states (Cobo, 1986, para 379): 

 
Indigenous communities, peoples and nations are those which, having a historical continuity 

with pre-invasion and pre-colonial societies that developed on their territories, consider 

themselves distinct from other sectors of the societies now prevailing in those territories ... 

They form at present non-dominant sectors of society and are determined to preserve, 

develop and transmit to future generations their ancestral territories, and their ethnic identity, 
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as the basis of their continued existence as peoples, in accordance with their own cultural 

patterns, social institutions and legal systems. 

 

This historical continuity may consist of the continuation for an extended period reaching 

into the present, of one or more of the following factors: 

 

1. Occupation of ancestral lands, or at least of part of them; 

2. Common ancestry with the original occupants of these lands; 

3. Culture in general, or in specific manifestations (such as religion, living under a tribal  

system, membership of an indigenous community, dress, means of livelihood, 

lifestyle, etc.); 

4. Language; 

5. Residence in certain parts of the country, or in certain regions of the world; 

6. Other relevant factors.  

 

Martinez Cobo (1986, para 381) defines an indigenous person as "one who belongs to 

these indigenous populations through self-identification as indigenous (group 

consciousness) and is recognised and accepted by these populations as one of its 

members (acceptance by the group)". 

 

Whilst self-identification is paramount, the use of ‘indigenous peoples’ has become 

central in the assertion of the right to self-determination at various levels in the 

international arena.  

 

The Martinez Cobo definition puts into context the nature of the indigenous knowledge 

that is embedded in rice-terracing agriculture – a knowledge that developed prior to 

American occupation and has persisted through time despite rapid interactions and 

increased political, economic, and cultural assimilation to the wider Philippine society. 

 
 
7.2  Brief Historical Background 
 

This section aims to understand the historical processes that helped shape the cultural 

identities of the indigenous peoples of the Cordillera. Understanding the dynamics of the 
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encounter with the colonisers will allow us to appreciate the impact of colonisation on the 

various cultural practices, beliefs and knowledge systems of the people in the research 

sites, how such systems survived the years of colonisation under Spain and America, and 

why they persist despite increasing integration into national polity. It also puts into 

context why efforts aimed at recognising the importance of their cultural knowledge 

systems remain as valid today as it was in the past.  

 

Spain’s and America’s Legacy: The Creation of Lowland-Highland Distinction 

Scott (1966, 1974, 1975, 1984) provides important historical accounts of the Igorot 

peoples during the 377 years of Spanish colonisation of the Philippine Islands.  

 

It is widely acknowledged that the Igorot were not successfully subjugated by the 

Spanish colonisers. Not only did the numerous Spanish gold expeditions meet with 

resistance, the Spaniards also failed in their proselytising efforts in the region (Scott, 

1975).  
 

Failure to subjugate the Igorot prompted the Spaniards to distinguish them from lowland 

Filipinos, whom they called indios – those dark-skinned persons wearing pants who 

attended mass, paid taxes, obeyed Spanish laws, and only went to war when the 

government told them to (Scott, 1974). The mountain people of northern Luzon did not 

conform to this pattern, so they were collectively referred to as tribus independientes, or 

independent tribes (Scott, 1974, p. 8). 

 

Americans took the place of the Spaniards as colonisers of the Philippine Islands in 1898. 

Where the Spaniards failed, the Americans succeeded through President William 

McKinley’s policy of “benevolent assimilation” in the entire archipelago. The American 

colonisers had more success in their pacification and colonisation of the Igorot, greatly 

aided by American missionaries both Protestant and Catholic, and the public school 

system (Tauli-Corpuz, 2001). 
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Religion and education played key roles in the subjugation of the Igorot. Civilising the 

Igorot meant religious conversion away from their non-Christian ways. With the building 

of more schools all over the Cordillera region, and the setting up of tertiary institutions 

and colleges in La Trinidad and Baguio City, the seeds were sown for the 

“metamorphosis” (Worchester, 1914) of the Igorot from being ‘wild’ to ‘civilised’, by 

“winning their good-will and weaning them from the worst of their evil customs” 

(Worchester, 1914, p. 662, italics supplied).  

 

The American colonisers may have achieved success in ‘civilising’ the Igorot as 

evidenced by the rise to political and economic power of a few educated Igorot. 

However, under the Americans, the control of their ancestral territories (which they had 

held during the Spanish rule) started to erode. The Igorot experienced large-scale 

expropriation of their land with no benefits accruing to them (Razon, 1976). The Mining 

Act of 1905, for example, opened public lands to exploitation by American citizens, and 

prospectors came in droves to the Cordillera in search of the region’s gold. American 

investors controlled mining, logging, real estate, and plantation interests in the region 

under the colonial government (Razon, 1976, p. 34). 

 

The failure of Spanish colonisers to subjugate the indigenous peoples of the Cordillera 

created a lowland-highland distinction that was later reinforced by the American 

colonisers.  

 

Scott (1974, p. 6) considers the creation of this lowland-highland dichotomy as the 

grimmest result of the ‘discovery’ of the Igorot, the impact of which was “subtler, more 

tragic and longer lasting”.  In the eyes of the colonisers, it was a contrast between 

“submission, conversion, and civilization on the one hand with independence, paganism, 

and savagery on the other” (Scott, 1974,  p. 7). The Igorot were “outlaws or outcasts from 

the colonial society they (the Spaniard) were breeding in the lowlands, and they 

bequeathed this concept to their American heirs of empire” (Scott, 1974, p. xi).   
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When the Spaniards reached northern Luzon, they found a well-established Igorot-

lowland commercial cooperation in the region. There was sustained trading, and absence 

of “traditional hostility between mountaineers and their lowland neighbors” (Scott, 1974, 

p. 47).  However, colonisation under Spain and America changed the dynamics of this 

amicable relationship (see Worchester, 1914; Scott, 1974). Many years after the 

colonisers had left, the derogatory connotations of the word Igorot remained. 

 

Dynamics of the colonial encounter 

Thus the Igorot experience is yet another example of how colonisation and imperial 

conquests can be directly implicated in the creation of the Other. They result in historical 

discontinuities and disruptions in the lives of its colonial subjects with effects that are 

often destructive. In the case of the Cordillera peoples, the resulting ‘cultural’ distinction 

between lowland and highland Filipinos has been divisive, and the impact is still being 

felt. 

 

Unlike the experience of other colonised peoples, the Igorot were able to hold on to their 

unique worldviews, belief and knowledge systems even as they did not escape the 

“acculturative and assimilative processes they have been subjected to in the course of the 

Spanish and American colonization, and the onslaughts of modernization in the late 20th 

century Philippine society” (Bauzon, 1999, p. 8). Certainly, some knowledge was lost, 

was made into an artefact, or had changed as a result of the encounter, but by and large, 

the general features of the Igorot worldview persist to this day. 

 

The independence of the mountaineers from the Spaniards allowed them to pass on their 

values to their children through the teaching of their prehispanic songs, religious 

ceremonies and war dances, whilst these activities “faded from occupied territory” 

(Bauzon, 1999, p. 6).  At the same time, the “benevolent” policy adopted by the 

Americans did not openly counter the Igorot belief and knowledge systems, even as the 

new colonisers slowly “weaned” the Igorot away from their “evil” practices. 
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Insights from the Past and into the Present 

The above sketch of the Cordillera peoples’ history shows how colonisation brought 

about the distinction between the lowland and highland Filipinos, which at present is 

invariably referred to as between cultural majorities and cultural minorities (Scott, 1974); 

or between a dominant Christianized majority and non-dominant cultural minorities 

(Bauzon, 1999); or between a national majority and national minorities (CPA, 2003).  For 

indigenous peoples, such a distinction had very real impact on their lives: their ‘minority’ 

status justified the relegation of their interests in favour of the interests of the ‘majority.’   

 

Years of political under-representation and misrepresentation, economic marginalisation 

and neglect, along with the commercialisation of their customs and tradition led to the 

politicisation of the Cordillera peoples. Defence for ancestral land became a uniting 

slogan for most of the peoples in the region, and crystallised in the struggle against the 

Chico Dam in the late 70s to early 80s, leading to an indigenous movement that pushed 

for regional autonomy and self-determination.  

 

This movement led to the creation of the Cordillera Administrative Region (CAR) in 

1987, which placed all the six provinces and Baguio City under one region. Numerous 

people’s organisations were formed both at the local and regional level in the 70s. Many 

persist, some as new organisations, and new ones have been formed. However, the 

situation of the indigenous peoples of the Cordillera region has not changed. Regional 

autonomy and self-determination remain as strategic demands.  

 

It is possible to locate this study within identity politics by arguing that the knowledge 

embedded in rice terracing may be seen as an assertion of identity and ethnicity in a 

rapidly globalising world.  
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7.3  The Research Sites 
 

It is this context that provides a backdrop to this study, a context that, according to 

Conklin (1980) is a narrative of “conquest and resistance, exploration and occupation, 

trade and proselytism, conflict and revolt, as well as of cultural persistence and change.”  

 

Cultural persistence and change are very much evident in present day Besao. Whilst signs 

of modernisation are visible and contact with the outside world has increased 

dramatically through the years, Besao may be considered as one of the areas in the region 

where cultural persistence is still strong. 

 

This section focuses on the research sites Agawa and Gueday in the municipality of 

Besao. The aim is to provide a glimpse of the social, cultural, economic and political life 

of the people in the two research sites.  

 

The presentation is interspersed with two personal vignettes. I am adopting this technique 

here as a way of ‘inserting myself’ in the text. This is a continuation of my tales from the 

field.  

 

Physical Features 

Besao is in the western part of Mountain Province. It is 28 kilometres away from Bontoc, 

the provincial capitol, and is 164 kilometres away from Baguio City. Most of the 

mountains in Besao are more than 1000 metres in height above sea level (OPSRA, 1995). 

 

Besao has two seasons: a dry season from November to April and a wet season from May 

to November. The area is visited by typhoons between June to September. It has a cold 

climate with peculiar strong winds usually from November to February (Fiar-od, 2001).  

 

The research sites Agawa and Gueday are two of the fourteen villages in the municipality 

of Besao. Both villages belong to what is called i-Agawa communities that include the 

nearby villages of Lacmaan, Ambaguiw and Tamboan. 
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In terms of population, Gueday historically had one of the biggest number of residents 

amongst the villages in Besao.  

 

Table 7.1: Population in Agawa and Gueday by Gender, 2000 
 
Village Female Male Total 

Agawa 186 221 407 

Gueday 727 445 1172 

            (Soure: NSO, 2000) 

 

Gueday’s population is distributed over seven (7) subdistricts (a subdistrict is called a 

sitio or purok). On the other hand, Agawa has six (6) purok/sitio. The house that I rented 

was located in sitio Nabanig, in Agawa. Banig, in Besao, means ghost; thus Nabanig is a 

place full of ghosts (the prefix ‘na’ suggesting, in this context, abundance).  
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Vignette 7.1: The house at Nabanig 

The house that I rented was strategically located giving a panoramic view of the western side of Agawa 

(the village chapel is clearly visible from my window), the rice terraces on the southern end, and the 

historic Tirad Pass towards Cervantes, farther west. On a cloudless day in Agawa and Gueday, the late 

afternoon is sure to provide a medley of sunset colours. Besao is known for its beautiful sunset and Agawa 

and Gueday are the best places to see this. Sometimes, you get lucky. I remember one particular day in 

March, late afternoon before sunset, John Rey and I were going home after a visit in Gueday. Passing by 

the school building, we were greeted by a huge egg yolk in the sky just above Tirad Pass. The sun was a 

glowering blob of radiant red.  

 

The house had two levels, with two rooms upstairs. It was made entirely of pine, comfortable in its near-

emptiness: a dining table, two long stools on either side. John Rey and I cooked using firewood. Our 

landlords left some kitchen wares that they used whenever they came to do some work in the fields or visit 

relatives. I brought some basic necessities with me. The receiving room was similarly minimalist; it had a 

table where I normally worked, a large pine stool, and a small centre table. Everything was pine except for 

a two-seater couch made of rattan. 

 

The house was a bit isolated, being the last in a row of houses in that area of the sitio. It had a free-flowing 

supply of water that comes from the spring kilometres away. The toilet was separate from the house, at the 

back. Beyond was the owner’s garden of kumara and some trees. A night venture into the toilet, with a 

candle or a torch on one hand, was always understandably rushed. There were times when I felt I was a 

child again back to when I did everything I could not to be left alone in darkness. I do not remember being 

told any ghost story about sitio Nabanig. Either the locals did not believe the sitio was haunted, or they 

were being secretive so as not to scare myself and John Rey (another reason why I really appreciated John 

Rey’s participation in the research!). Somehow, I sensed it was the latter, especially after what I discovered 

about the house directly below us. A neighbour made the mistake of hinting the story to me during my first 

visit, and with sufficient goading, hesitantly told me about how the owner of the house, an old woman who 

was living by herself, was found dead several days after neighbours last saw her, and when the strong 

smell of death was beginning to manifest itself. It was M, my other neighbour, who found her lifeless body 

seated in her kitchen table. I remember M telling me how shocked she was with her discovery. I passed by 

the old woman’s house everyday because I had to (there was no other way!). In those times that I thought 

about her, I was usually overcome, not with fear, but with sadness. 

 

Political Life 

As in the rest of Besao, the dap-ay (see Chapter Six) continues to be an important socio-

religious and political institution. Brett (1985) lists some of the important tasks of this 
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institution, which comes under the direction of a council of elders, the amam-a or 

lallakay (the male elders). The tasks include coordinating activities of the agricultural 

cycle, settling disputes within and outside the communities (for example, boundary 

issues), regulating inter-village affairs, and coordinating rituals for dap-ay members. As a 

physical structure (see Figure 7.3), “it is a stone-paved platform for ceremonial purposes, 

a lounging place for men during ‘rest days’ or ceremonial occasions, and serves as a 

sleeping hut for boys, bachelors, and widowed men” (Brett, 1985, p. 129). As the centre 

of religious rites, a place where people meet and settle disputes, hold meetings and where 

elders and boys gather to socialise, the dap-ay serves as an important institution of 

learning (Alangui, 1997) where the young learn the values of the i-Agawa. Each family 

belongs to a specific dap-ay, and this membership depends on the purok or sitio to which 

that family belongs. The dap-ay marks the political division of the village (Tauli-Corpuz, 

2001). This means that there is one dap-ay for every purok or sitio; thus there are seven 

in Gueday and six in Agawa. 

 
Figure 7.3: A Boy at a Dap-ay in Gueday 

 

It is acknowledged in Besao that unity is a strong characteristic of the i-Agawa 

communities, and such unity is expressed in their organised dealings with ongoing 
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boundary issues and ownership claims over the pine and mossy forests that border their 

communities with Tubo, Abra and Quirino, Ilocos Sur. In the past, they collectively 

opposed logging and mining operations in their area. In early 1990s, they formed the 

organisation LAGAT (from Lacmaan, Agawa, Gueday, Ambaguiw and Tamboan) to 

strengthen their means of protecting their ancestral domain (CSG, 2001a). 

 

Gueday is believed to be the original village of Agawa where most of the i-Agawa 

communities originated. As the ‘mother’ settlement, the elders of Gueday are also 

recognized as the most knowledgeable about the history of the i-Agawa communities, as 

well as ritual practices. They play crucial roles in boundary settlement talks with adjacent 

villages because they are the ones knowledgeable about the extent of their ancestral 

territories. The i-Agawa communities have ongoing boundary issues with the provinces 

of Sagada and Abra (Besao Ancetral Domain Management Plan, 2003). There are 

important resources involved in these boundary issues: for Sagada, it is water – a lake 

that separates the two municipalities. In the case of the boundary dispute with Abra and 

Ilocos Sur, the resource involved is the communal forest. 

 

Economic Life 

The cultivation of irrigated rice, grown in their extensive rice terraces, provides 

subsistence for most of the people in both villages. Rootcrops like peanuts are also 

grown, as well as corn and sugarcane. In Gueday, vegetable production, handicraft and 

labour are some of the sources of cash in the community, whilst in Agawa, cash comes 

from labour, livestock and retail business. There is a small percentage of regular wage 

earners in both areas. 

 

When asked to name three main problems in Agawa, both men and women gave 

economic-related issues (cost of agricultural inputs, distance to the fields, absence or lack 

of jobs). In Gueday, the problems identified were jobs, the absence of a transportation 

service (there was no road leading to the village), and the absence of a secondary school 

(Besao Ancestral Domain Management Plan, 2003). 
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There are two types of forest in Besao – the pine forest (batangan) and the mossy forest 

(kallasan/pagpag). These are both found in the area surrounding the i-Agawa 

communities. These forests are central to the survival of the people in the communities. 

They contain various hardwood varieties that are used for timber and farm tools, as well 

as the source of some medicinal plants. The kallasan are also hunting grounds for several 

wild animals that include wild chicken, wild pig, deer, civet cat, wild cat, python and 

large lizard (Besao Ancestral Domain Management Plan, 2003). Hunting is popular 

amongst the men of Agawa and Gueday.  The people are also aware of the importance of 

the forests as a provider of water (mangited ti danum).  

 

Linapet and the Agricultural Cycle 

Another practice that gathers the i-Agawa people is the annual observance of linapet 

(Fiar-od, 2001), celebrated every 30th of September (or the 29th on a leap year) to signal 

the planting of taro or the sowing of seeds.  Linapet is a practice unique to the i-Agawa. 

This was supposedly the time of the year when the sun’s rays pass right through the 

centre of two huge rocks called Ambaon Bato in Mount Langsayan, a phenomenon that 

used to be seen from a designated rock in Awaw Dap-ay in Gueday at sunrise. (Besao 

Ancestral Domain Plan, 2003). This rock is called Calendar Bato (Figure 7.4). 

 

This phenomenon cannot be witnessed anymore “because the location of the Calendar 

Bato has sunk and pine trees have grown near Ambaon Bato” (Besao Ancestral Domain 

Plan, 2003, p. 17). Nevertheless, the i-Agawa communities still mark this occasion, where 

each household cooks linapet, a patty of two layers of ground rice with mud fish and 

dried or smoked meat or peanut for filling, wrapped in banana leaves and steamed (Besao 

Ancestral Domain Plan, 2003, p. 10; Fiar-od, 2001). 

 
Fiar-od (2000) documented the traditional agricultural cycle in Besao, although this was a 

slight variation to that done in Agawa following the custom of linapet.  In general, the 

agricultural cycle is like a seasonal calendar, determined not by looking at the moon but 

by signs from the immediate environment.  
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Figure 7.4: The Stone Calendar of Gueday 

 
According to Scott (1958), the seasonal year may be defined as a completion of a cycle of 

any number of seasons determined by non-astronomical observations of the environment, 

like the coming of rain, the flowering of plants, or the migration of birds.  

 
For the early Agawa farmer, the start of the sowing of seeds was signalled by the 

phenomenon at Ambaon Bato, and the chirping of the bird kiling, which supposedly 

meant that the end of the typhoon season has come. This coincides with the months of 

October (Lonogan, 1998) and November (Fiar-od, 2000). When the baby kiling bird cried 

"ki-ik," it meant that it was time to sow, and when the same bird developed into a full-

throated kiling, it meant that it was time to transplant the same rice (Scott, 1958). 

Transplanting was normally in December, the season of ladew, a tree which started to 

bear fruits during this time. Below is based on Lonogan’s (1998) reconstruction of the old 

Agawa agricultural cycle. 

 

• Kiling (October), sowing of rice grains on seedbeds. 

• Tikang (November), plowing of rice fields. Tikang signalled start of dry season. 



Chapter Seven  Community Life as the Context of Research 

Interrogating Cultural Practice and Mathematics 126 

• Ladew (December), planting season. 

• Opok (January), peak of planting season; also the season of forest fires (opog). 

• Bakakew (February), start of hunting season; this was the time when the plant 

bakakew and other wild trees in the forest bore fruits which the wild animals fed 

on. 

• Kitkiti (March), rice field watering; this is the peak of the dry season and time to 

make clearings for swidden farming (kaingin or uma); grasses were too dry and 

easily burnt; the word kitkiti was derived from the word kumitikiti, the sounding 

of the grasses. 

• Kiang (April), cleaning of rice fields, pathways and preparation of rice wine; 

kiang means “to rise from the water” (which referred to tadpoles developing 

strong legs to enable them to rise from the water); also time for lebek, the milling 

of sugar cane. 

• Pannaba (May), season for Begnas (a community feast where animal sacrifices 

and prayers are offered to the ancestral and nature spirits); this is the time when 

the pannaba tree starts bearing fruit. 

• Adawey (June), early rains, time to take buffalos and cows to the mountains for 

grazing; season to observe Obayan di Kilkilaw (Feast of the Scarecrow) to protect 

the grains that are starting to form from the biding; birds feast on young rice 

grains; this is the time when the adawey tree starts bearing its fruit. 

• Luya (July), peak of harvest season; luya also means aani (harvest time). 

• Tiway (August), peak of rainy season; time for planting taro, or lakat; Obayan di 

Lakat (Feast of the Taro) is observed. 

• Adog (September), testing of seeds; time to watch over the stone at Awaw Dap-ay; 

adog means “to watch” – it signals the start of a new agricultural cycle for the i-

Agawa. 

 

Religious Life 

The i-Agawa, though Christian, continue to adhere to a traditional religion which Tauli-

Corpuz (2001) calls sinan-adum ay pammati (ancient or traditional religious beliefs). The 
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key elements of this religion, already hinted above through the observance of obaya and 

the ritual begnas, are provided below based on Tauli-Corpuz (2001) and Scott (1974). 

 

• Living things are attributed with souls and spirits. When a person dies, her or his 

soul will become a spirit (anito), which will reside nearby. 

• A major religious concern is the placation of spirits of the dead (anito) through 

animal sacrifices in communal ceremonies. 

• Spirits are invoked to partake of the sacrificial meat or wine and are requested to 

bring good fortune, bountiful harvest, and good health. 

• Spirits make their presence and wishes known through shamans (mensip-ok) and 

male priests (mensapu). 

• Land formations, water bodies, rocks, etc., are believed to host spirits who protect 

them from pollution or destruction. 

• Deities have particular roles to play. 

• There is a belief in the Creator, or the god Kabunyan. Prayers of intercession are 

done through the ancestral spirits. 

• There are specific religious rituals for each stage of the agricultural cycle in which 

specific roles are played by male elders, older women and young men and 

women. 

 

Aside from the dap-ay, another sacred space for the Igorot, and hence, the i-Agawa, is the 

patpatayan, a tree where elders offer prayers to Kabunyan. It is taboo to cut the branches 

of this tree or urinate or defecate under it (Fiar-od, 2001). 

 

Because ritual pervades the life of the i-Agawa, the amam-a, or elders who can facilitate 

the various rituals, occupy a respected position in the village. At times, a ritualist is also a 

highly skilled stone waller, as well as an elected political leader in the village. Such was 

the case of one of the Gueday respondents to this research. 

 

It is in this complex social environment that the rice terracing practice is situated and 

maintained. The importance of rice terracing is seen not only in the various rituals 
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associated with the practice, but also in the numerous stories and legends that pertain to 

rice and rice cultivation.  

 

The next chapter provides a rich description of the practice of rice terracing agriculture in 

Agawa and Gueday, focusing on stone walling and water management. These 

descriptions shall provide the basis for the interrogation that shall be established in 

Chapter Nine. 
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Vignetter 7.2: Obaya 

We did not know that the elders had declared an obaya and we could not enter Gueday that morning. 

Obaya is a rest day, and people are discouraged from doing any kind of work especially in the fields. 

Around 3 o’clock in the afternoon, we went to check the bridge that separated Agawa and Gueday (see 

Figure 7.5). The baked was there, a branch of tree that elders place in farm exits and entrances to indicate 

that entering or leaving the community during the obaya is taboo. Any infraction will invite ridicule and a 

fine. But we were lucky. The obaya started early in 

the morning and the baked was already put aside. 

That meant the village entrance had been opened 

and anyone was free to enter or leave.  

 

As we were crossing the bridge, I suddenly 

remembered that day my father came home early, 

when he was supposed to be on a week-long visit to 

his hometown. He said they would not let him in. 

Rather than wait for the obaya to get lifted, he 

headed back to Baguio City. He had grown 

impatient after travelling for many hours. Having 

lived in the lowlands during his married life, he 

could no longer appreciate the old ways he had left 

behind.  

 

We got to Gueday and went to see P. He told us he 

was not really clear why the elders called for an 

obaya that day. It was June. Maybe it was for the 

kilkilaw (scarecrow)? He said, “mabalin” 

(possibly). But I did not notice any scarecrow on 

our way back to Agawa. 

 

We did not find out why the elders called for an obaya. Later, talking to P, he was more concerned about 

some individuals openly defying the call for the obaya. Apparently, there were two residents who still went 

to the fields that day. According to P, this family was known to ignore some of the practices in the 

community, and the elders could not seem to make them adhere to dap-ay policies. I noted however that 

students had to leave Gueday in the morning and come home from school even during an obaya. P said 

that was different. They had to go to school.  

 

 
Figure 7.5 The bridge that separates Gueday and 

Agawa is located directly below a sacred burial 

stone and the  Lumyeng Falls. 
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CHAPTER EIGHT 
 

STONE WALLS AND WATER FLOWS  
IN AGAWA AND GUEDAY 

 
 
This chapter discusses the practice of rice terracing in the two research sites, with focus 

on the two aspects of stonewalling and water management. It starts by giving an 

overview of rice terracing in the Cordillera, then proceeds to present a contested history 

of the practice. The last two sections describe the associated practices of stone walling 

and water management. The data presented in these two sections are outputs from the 

field work as well as from secondary materials.  

 

Payeo is the local term for a rice field in Mountain Province. Papayeo is the plural form, 

referring to a cluster of rice fields. From hereon, I shall be using these terms. 

 
 
8.1  The Papayeo of Agawa and Gueday 
 

The indigenous peoples of the Cordillera have for many centuries subsisted on a 

livelihood based on rice cultivation. They have done this by carving out extensive 

papayeo on the slopes of mountains and rugged terrain – a testament to the capacity of 

humans to adapt to the limitations of their environment. The Cordillera papayeo are not 

unique to the Southeast Asian region, as they are also found in countries like China, 

Indonesia and Korea. However, the Cordillera papayeo have been described as “the 

product of agricultural endeavors that may be classed among the most intensive and 

efficient in the world” (Bodner, 1986, p. 1). 

 

Papayeo surround the villages of both Agawa and Gueday. The papayeo in Agawa are 

generally found below the community, whilst those in Gueday straddle both sides of the 

mountain where the community is located. The papayeo located on the western side of 

Gueday run parallel to the Layacan river as it snakes down on the side of the mountain. 

Both the papayeo of Agawa and Gueday extend all the way down to where the Layacan 
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river levels off, at the area separating these two villages from the mountains that lead to 

the next village of Ambaguiw.  

 

                                
Figure 8.1 The Map of Besao 

            (Source: Bautista & Ocaya, 1999) 
 
Numerous research studies in the Cordillera have documented the economic as well as 

the social and cultural importance of the papayeo for the indigenous peoples there. The 

most recent is a comparative study by Florendo and Cardenas (2001) where they 

surveyed the different types of papayeo in two provinces in the Cordillera. They note that 

papayeo may be classified according to shapes, sizes, and the type of soil in the area, 

which in turn determines whether they have to be stone walled or not. In some areas in 

Ifugao province, like in Amganad and Banaue, the type of soil there (deep regolith sub-

soil or deep clayish) can withstand water and earth pressure (Florendo & Cardenas, 

2001). All the papayeo in Agawa and Gueday are stone walled. 
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It is highly desirable for every person to own a payeo no matter the size. In Agawa and 

Gueday, just like in the rest of the rice-terracing areas in the region, a payeo is generally 

acquired through inheritance from parents, which one gets once s/he gets married and 

starts a family of her/his own. Being a property that has been handed down from one 

generation to another only adds to the value of the papayeo. When asked about the 

history of the papayeo in Gueday, one of the respondents (S1), a respected elder and an 

acknowledged expert in stone walling, gave an answer that mirrored what had been 

recorded in earlier accounts (see Alangui, 1997; Florendo and Cardenas, 2001): “Our 

ancestors built them for us.” 

 

History of Rice Terracing Agriculture 

People in the research sites do not know how old their rice fields are. In Gueday, some 

respondents believe that the oldest rice fields in the village are the ones found near 

Dacaan, a favourite bathing place where the Layacan river briefly levels off. These old 

rice fields are identified by a piece of resin wood or saleng, which the people claim was 

placed by their ancestors.  No one dares touch or move this piece of wood for fear of 

death or injury. This information came from a group of male farmers that I spent one 

afternoon with in Dacaan, and was later validated by two elderly women (F2 and F3) 

during an interview in Gueday. 

 

Oral history tells of a goddess named Codasa who pitied the people of Besao for 

subsisting on camote, or sweet potato. She disguised herself as a tired and starving old 

woman, and showed herself to a woman by the name of Calindo, who gave her camote to 

eat. Grateful and satisfied, she turned herself back into a goddess and gave Calindo a 

basket of palay (rice grains) for her kindness. She gave Calindo the following 

instructions: I give you this basket of palay. Some of it you sow for planting in fields 

with water and the rest you pound and cook for food (The Staff of Besao Central School, 

2002). 

 

Whilst the above story is part of the cultural history of the i-Besao and generally 

accepted, the other history continues to be a bone of contention. There is no consensus on 
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the origins of rice terracing in the Cordillera, and there are competing theories that have 

been forwarded by mostly foreign historians. 

 

Bodner (1986) provides a review of the literature on the origins of the rice terracing in the 

region. She criticises the migration-diffusion hypotheses, all of which suggest that rice 

terracing techniques were introduced to the Cordillera by migrant groups, traders, or 

others from other parts of Asia. Echoing Keesing (1962), she argues that these theories do 

not allow for the “local evolution of pond-field agriculture” (Bodner, 1986, p. 15). One of 

the proponents of the migration-diffusion theory was Beyer (1955), who placed the age of 

the oldest Cordilleran terraces to be at least 2000 to 3000 years. This dating of the rice 

terraces has been the most popular in the country. 

 

However, the work of Keesing (1962) challenges the migration-diffusion theories. He 

believes that the practice of terracing in the region developed locally and was not 

introduced by migrants from elsewhere in Asia. He postulates two possibilities for the 

local development of rice terracing. The first is that a group moved into the mountains 

from a lowland area where wet rice cultivation was already practiced and adapted the 

technique to the walled fields, worked out how to direct irrigation and selected the variety 

of rice suitable in higher slopes; the second is that a group already living in the mountains 

but in contact with lowland wet rice-growing communities developed the innovations, 

and adapted this to already existing terraced fields planted with taro and other root crops 

(Keesing, 1962, p. 318). 

 

One of the hypotheses forwarded in the Keesing study is that the Cordillera rice terracing 

system developed after the arrival of the Spaniards. He makes further observations to 

support this claim (Keesing, 1962, pp. 318-324): 

 

• Lack of reference to the rice terraces by observers (military commanders, 

missionaries, or other visitors) before the 19th century; 

• It is possible to build extensive terrace systems in a relatively short period of time 

as has been done in some parts of Benguet; and 
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• Neglected terraces deteriorate rapidly without repair to the walls and working of 

the soil. 

Keesing’s theory is also tied to the peopling of the Cordillera, as he suggests that the 

region was uninhabited except for the gold-mining areas of Benguet when the Spaniards 

arrived, and that the first settlers of the Cordillera were runaways, escaping to the 

mountains to avoid paying taxes and tributes (Bodner, 1986). This is how he explains the 

similarity of the customs of the present day Igorots and the prehispanic lowlanders. 

However, Bodner’s archaeological study suggests that the Bontoc region had settlements 

that predated the arrival of the Spaniards. 

 

Keesing’s hypotheses about the beginnings of rice cultivation in the region ties up with 

the work of Lambrecht (1967) in his study of the Ifugao hudhud, a kind of epic ballad 

chanted during field work in Ifugao and handed down from one generation to another. (In 

May 2001, UNESCO declared the Ifugao hudhud as one of the world’s “Masterpieces of 

Oral and Intangible Heritage of Humanity”).  Based on lexical, linguistic and 

genealogical analysis as well as internal evidence (Scott, 1975; Bodner 1986), Lambrecht 

in his study concludes that the rice terraces in Ifugao are not older than the hudhud, 

whose age he limits to twelve generations, or around 300 years.  

 

Thus, based on Keesing’s and Lambrecht’s studies, the Cordillera rice terraces are 

centuries old, not millennia. Although both the works of Keesing and Lambrecht were 

based on “factual information, albeit limited, rather than speculation as was the case with 

the offerings of earlier theorists” (Bodner, 1986, p. 18), they had no benefit of 

archaeological data. Bodner’s 1986 archaeological work in Bontoc was an attempt to fill 

this gap. 

 

Scott (1966) and Conklin (1980) also suggested that rice was not indigenous to the 

region. Bodner (1986, pp. 6-8) provides additional evidence to this idea through her 

archaeological work, showing that the Cordillera had “a pre-rice agricultural economy” 

based on the dry cultivation of grain crops, and that the two dominant crops at present, 

which are rice and sweet potato, are “relatively late additions to the local crop inventory” 
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possibly co-evolving in the 16th century coinciding with the intensification of agriculture 

in the region. 

 

There are two other findings made by Bodner that are worth mentioning. One is that the 

practice of irrigation and terracing was developed for taro cultivation rather than rice 

(Bodner, 1986, p. 483). This means that irrigating fields and terracing techniques must 

have already been practiced and developed prior to the 16th century. The other finding is 

exciting from the perspective of this study, and it is provided by archaeological data from 

an excavation in one of her study sites showing that by ca. A.D. 600, permanent villages 

were already established in the area. Along with other artifacts that proved the existence 

of craft production and manufacturing came “circumstantial evidence” suggesting 

agricultural practices such as terracing and fencing with stone walls were already being 

done around that time (Bodner, 1986, p. 466).  

 

Scott (1966) tackles the issue of how the practice of terracing spread in the region, which 

he claims started from Bontoc, northward to Kalinga, westward to Abra and 

southwestward to Lepanto. Such movement happened at different periods in history.  At 

the end of the Spanish occupation in late 19th century, the practice of cultivating irrigated 

rice had become widespread in Benguet, a practice that probably came from Ifugao as 

well as Bontoc (Scott, 1966, p. 4). Scott’s conclusions were based on Spanish records, 

oral literature, interviews and observations in the field (Bodner, 1986). 

 

Conklin (1980) argues for the local development of rice terracing, which he said 

developed gradually and was characterized by innovation especially when new tools like 

bladed implements became more available to the people.  

 

Bodner (1986, p. 21) explains the significance of Conklin’s findings. 

 
(H)e has… concluded that the Ifugao system has not developed in isolation, but rather that 

Ifugao people have always been in contact with populations in other regions of the Cordillera 

as well as with those on the coast and in the interior lowlands. 
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Conklin’s conclusions are soundly based upon ecological, ethnographic, and ethnohistorical 

fact, and they take into account data from throughout the Cordillera. Thus, although his study 

has focused upon one area of Ifugao, his findings constitute an excellent framework for 

studies of agricultural evolution anywhere within the upland “terracing” region. The notions 

of gradual, in situ development, temporal and spatial variation in crop inventories and 

cultivation techniques, and of continuous contact and interaction between groups are 

especially valuable. 

 

It is important to summarise certain points about this contested history of the rice 

terracing practice in the Cordillera.  

 

The works of Beyer, Keesing, Lambrecht, Scott and Conklin all point to one concern, 

which is establishing when wet rice cultivation started in the region.  The question of 

when the practice of terracing started was not given as much attention as the origin of wet 

rice cultivation, which is why Bodner’s “circumstantial evidence” dating both the 

practices of terracing and stone walling ca. A.D. 600 is in itself important. If this dating is 

correct, it can be surmised that the extensive wet rice terracing systems that now exist all 

over the Cordillera gradually developed, possibly with innovations and experimentations 

on the knowledge of terracing and stone walling that was already there, was originally 

utilised for the purpose of growing of taro and other root crops, but later adapted for the 

growing of wet rice. As the growing of wet rice became common in a community, more 

walled terraces were built for such purpose. 

 

The works of Keesing, Scott and Conklin point to a knowledge that grew as a result of 

cultural dynamics, brought about by complex processes of migration, innovation, 

adaptation, invention, persistence, reformulation, negotiation, contestation and change, 

which happened gradually and over long periods of time. Again, this is consistent with 

the view of culture (and knowledge) subscribed to by this study. 

 

The Practice of Rice Terracing Today 

Florendo and Cardenas (2001) show in their comparative study not only the similarities 

(with differences dictated mainly by environmental particularities as well as language) 
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but also the impact of change on the rice terracing practice across the Cordillera region. 

In general, the changes in farming and land resource use in the context of domestic 

livelihood strategies of the Cordillera households are due to continuing internal as well as 

external pressures (Preston, 2003).  

 

One notable contemporary change in land use is the shift to vegetable production, 

motivated by the need to generate cash for the family (some of these vegetables are sold 

either in the village or outside markets). This was observed in Florendo and Cardenas 

(2001) as well as in Alangui (1999), although this change was not as widespread in 

Agawa and Gueday. 

 

Another, and perhaps a more serious change is the increasing shortage of labour needed 

to work the fields, caused by an exodus of family members to other places (normally to 

urban centres), either for work or for educational reasons.  

 

A woman elder (F2), one of the respondents, expresses her sentiments on the issue:  

 

Ubbing ket pumanaw. Puro lallakay ken 

babbaket ti mabati nga agtalon.  

Children are leaving. Only the old men 

and women are left behind to till the 

land. 

 

The lack of people to farm has also disrupted the agricultural cycle, as one family now 

takes care of more than one payeo, making it difficult to prepare the fields in time for 

synchronised farming. Another contributing factor in the disruption of the agricultural 

calendar is the introduction of new varieties of rice, which grow faster than the traditional 

rice. With these new varieties of rice came the increasing use of chemicals and pesticides. 

This is true not only in the research sites but also in the whole of the Cordillera region. 

 

However, despite these changes, the cultural tradition of rice terracing persists. 

Generally, the practices associated with rice terracing can still be observed, especially in 
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Gueday. Rituals like begnas and obaya are still performed. And stories and beliefs still 

constitute the cultural make up of the i-Agawa.  

 

Rice terracing remains a major activity in the Cordillera, and is integral to the identity 

and survival of the Igorot as distinct peoples. As Florendo and Cardenas (2001) assert, it 

continues to weave through the economic survival, cultural life, political and social 

organisation, and cognitive system of the Cordillera peoples.  

 

For this reason, rice terracing may be seen as a system (Florendo & Cardenas, 2001, p. 9) 

that involves “the interplay of natural and social elements in a physical and temporal 

context.” It is an activity that integrates technical and agricultural principles with social 

and cultural knowledge. In particular, the associated practices of stone walling and water 

management are vital elements of this system. It can be shown that these two practices, if 

taken individually from the system, are themselves examples of how people can adapt to 

and manipulate their environment, and in the process develop complex knowledge 

systems that are vital to their cultural identity and survival.  

 

 
Figure 8.2: The Papayeo of Agawa and Gueday 
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8.2  Menkabiti: The Indigenous Practice of Stone Walling  
 

Menkabiti is the act of stone walling, from the word kabiti, the local term for stone wall. 

The data about stone walling that were gathered during the field work may be categorised 

into (1) a description of the stone wall practice; (2) an account of how the practitioners 

and the people talk about the practice (as expressed in the language used and in their 

discourse about the practice); and (3) a description of the practitioners. What follows is a 

presentation of the data gathered according to these three categories.  

 

The people of Agawa and Gueday grow rice and vegetables by carving out papayeo on 

the sides of mountains.  The sloping nature of upland landscapes requires the use of soil 

and water conservation technology (Brett, 1985).  

 

Purpose of a Stone Wall 

As a soil and water conservation technology, a kabiti is built to hold the payeo, impound 

water, and in general, to prevent erosion. However, respondents in the area also say that 

in certain instances, stone walls are in fact used to increase the area of the payeo. 

 

Judging Stone Walls 

For this reason, a properly constructed kabiti is always an end goal, one that is sturdy and 

stable. This means that a good stone wall lasts long and is not prone to erosion. An 

eroded stone wall is unwanted because of the labour and money that repair entails. A 

properly constructed stone wall allows the farmer to deal with the day-to-day demands of 

rice growing without having to worry about its stability especially during the rainy season 

when the walls become more vulnerable to erosion. 

 

Repairing a kabiti is also becoming more expensive, especially for owners who are not 

competent stone wallers. In certain cases, the owners need to hire a group of kabiteros, or 

stone wallers, who are paid daily to do the reconstruction. An account of such an activity 

is presented later. 
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Longevity over Aesthetics 

Much of the appeal of the papayeo is due to the impressive panorama it offers to viewers 

from a distance – papayeo of different sizes and shapes that dominate the village 

landscape, spread out as if randomly straddling mountains and filling up plateaus and 

valleys. Each season offers a different visual delight, but most striking is when the grains 

are fully-grown and have turned yellow under the sun. The papayeo in the Cordillera 

have attracted, and continue to attract, visitors to the region.  

 

Adding to the allure of the papayeo are the stone walls, especially if no erosion is visible. 

Do stone wallers follow some aesthetic standards in their construction? Apparently not. 

All the stone wallers interviewed said that in building walls, beauty (pintas) or 

appearance (buya) is not important. To them, foremost in their minds during construction 

is the proper placement of stones to ensure the wall’s longevity. 

 

General Steps in Stone Walling 

Step 1: Position the pegnad, or foundation. The general rule is to dig deep until the hard 

part of the earth is reached (“Kautan ti daga inggana abuten nan natangken”). Only then 

are the stones for the foundation positioned, “three levels of stones below the soil 

surface” (Florendo & Cardenas, 2001). There seems to be a discrepancy on the choice of 

foundation stones among the respondents. Some stone wallers agree that these have to be 

substantially bigger than the stones used for the actual wall, so that the foundation can 

properly hold the wall. However, one of the respected stone wallers in the village (S1) 

believes a huge stone cannot be used “no haan na nga rebbeng” (that is, its use does not 

feel right). He says a more important consideration is how the stone sits in relation to the 

soil and how it “bites” with the other foundation stones. 

 

Step 2: Place pebbles/small stones. Again, for respondent S1, this is the secret of a sturdy 

stone wall. He says that it is important to put pebbles (kinnittoy) at the base of the 

foundation stones to serve as drainage for water (“Nu agdandanum ti daga, pakanam ti 

bato diyay pakasaadan ti pegnad”). This helps counter hydrostatic pressure, or the 

pressure exerted by water on the wall. 
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Step 3: Position individual stones. Starting from the foundation stones, individual stones 

are carefully positioned until the desired height is reached. The layers of stones will 

eventually form part of the wall. The foundation stones are not visible as they are buried 

below the wall.  

 

During the positioning of individual stones, especially selected stones are protruded 

strategically to act as a ladder for the people working on the wall. This facilitates the 

cleaning (i.e. weeding) of the wall when time comes. 

 

Step 4: Concurrent with the placement of stones is the compacting of the backfill (I-

teptep nan abab). The backfill serves to extend the area of the paddy. It needs to be 

compacted properly to avoid water from ‘building up’, otherwise the strength and 

pressure of water in the backfill would eventually ‘push’ the stone wall. 

 

Step 5: Choose water outlet. In certain cases, it is preferred to decide early where to put 

the gusingan, the water outlet. This allows extra care in the selection and positioning of 

stones directly below the outlet, which is one of the weaker portions of the wall as it is 

subjected to the constant flow of water. 

 

Step 6: The last step is the placement of datil, the last layer of stones in the wall. 

 

Some Technical Knowledge in Stone Walling 

Positioning Individual Stones 
 

Along with the placement of the foundation stones, respondents agree that the careful 

positioning of individual stones determines the longevity of the stone wall. The most 

important lesson in positioning a stone is maximising its contact with the other elements 

(i.e. with adjacent stones and with the backfill).  To help position individual stones, 

pebbles and smaller stones are placed in between gaps. The rule is “I-penpen ti dadakkel, 

I-ukip ti babbasit”, which translates generally to “position the bigger stones properly 
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making sure that they fit snugly with respect to the other stones and the backfill, and 

support these with pebbles or smaller stones”. 

 

The following are selected insights by some of the acknowledged stone wallers (S1, S3 

and S5) regarding the positioning of stones. These form part of the content of knowledge 

that they learned from older stone wallers, and are what they teach to those who are 

learning the skill. 

 

S1: Siguraduen nga agkagit ti bato, isu 

nga uray bassit nga bato ket magamit, 

haan lang kanayon nga dadakkel.  

Importante nga agkagit ti batbato ta nu 

agkuti ti tallo, magday met laeng ti 

kaaduan.  

 

Make sure that each stone fits snugly 

with the other stones, so that even small 

ones may be used, not only big stones.  

It is important for the stones to fit 

properly, for if three stones start moving, 

the rest will eventually follow. 

S1: Uray asi-asi nan rupa na basta 

puesto ti bato ket kusto ken abab na ket 

nabayo nga nalaing tapno haan nga 

maanod ti daga. 

 

 

S1: Ti kadakkelan, isu ti iparupa. 

 

S3: Kailangan nga agkikinnagat ti 

batbato, wenno agi-innirot. 

It is alright even if the appearance of the 

stone wall is not so good as long as the 

stones are properly positioned and the 

backfill is compacted well to ensure that 

the soil will not be washed out. 

 

Set up a flat stone on its side.  

 

The stones need to “bite into each other” 

or “tighten up like screws”. 

 

S5: Haan mo aramiden nga kasla mais 

ta nalaka nga magday. 

 

 

Do not position stones like the kernel of 

a corn, that is, avoid unbonded 

alignments (Conklin, 1980). This will 

cause the wall to erode easily.
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S5: Uray no kaaduan ket napintas 

pannakapenpen na, no adda ti maysa 

nga madi, guyuden na diyay akin ngato. 

 

Even if most of the stones fit properly, if 

there is just one stone that is misplaced, 

this stone will eventually pull those 

stones above it. 

 
Figure 8.3: Repairing a Stone Wall in Gueday 

 

A group of stone wallers, doing repairs on an eroded kabiti led by an elder (S2) talk about 

the different ways of rotating a stone in order to find its proper position. 

• Dampagen. This is the way of positioning thin flat stones quoted above from 

respondent S1 (set up flat stones on their side), and described by Conklin (1980) 

in Ifugao. The longer cross-sectional dimension is placed vertically to maximise 

contact with the other stones. Respondents S1 and S5 claim that the other reason 

why this positioning is preferred is that there is less space for weeds to grow.  

• I-paungdos.  Position stones with longer dimension as headers (paungdos) instead 

of stretchers (binalabag), which according to S1 will prevent arrangement similar 

to kernel arrangement in corn (tapno haan kasla mais). 
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• I-suni. For other stones not having the properties described above, they are 

continually rotated until “best fit” or “right feeling” is achieved. This is one of the 

common expressions used by most of the farmers, both male and female, when 

asked to describe in general how to position a stone: suni-em, which literally 

means, “(you) rotate”. 

 
Shape and Height of a Wall 
 

Generally, the shape of a wall varies from vertical to slightly concave batter (nasasadag 

or men-ib-ibaag) as this holds best. A wall that bulges with the hill’s push is not 

desirable. An elder (S4), warns of a wall’s shape that resembles a pregnant woman, or a 

person with full stomach. 

 

The respondents are aware of the vulnerability of high stone walls, and they have 

developed certain techniques to mitigate the possibility of erosion. The highest payeo 

observed in Gueday was close to 4.3 metres, although residents claim that there is a 6-

metre high payeo near Lamagan, north of Gueday Proper, the main sitio. 

 
Figure 8.4: A Newly-Built Stone Wall in Gueday 
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                                                                                                  Main paddy area 
 

Two of these techniques are described below. 

• Putting in a secondary support (segunda): the wall is divided into two parts as 

shown in Figure 8.5 below. The lower part, called sumkad, provides support to 

dumteg, the main wall, which is made vertical, Payeo A, or inclined relative to the 

vertical, Payeo B. Note the Payeo B has a bigger area than Payeo A. 

 

 
 
 

 

 

 

 

 

 

Figure 8.5: Sketch of a High Wall with a Secondary Support 

 
• The second technique for high stone walls is to “terrace” it (sanipat). The 

respondents claim that this is stronger and makes for easier cleaning. The small 

space created in the lower layers of the terrace may be used to plant rice as well as 

sweet potato (see Figure 8.6 below). 

 

 

 

  

 

 

 

 

 

Figure 8.6: Sketch of a High Wall with Secondary Terraces 

 
 
                                 Dumteg                                                     Dumteg 
 
 
 
 
                            Sumkad                                                         Sumkad 
 
 
                       Payeo A     Payeo B         
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Figure 8.7 is a picture of a high wall, the original height of which was approximately 4.3 

metres. After it had eroded, it was repaired and the stone wallers suggested to the owner 

to put in a sanipat, a supporting terrace (not visible in the photo) because the location 

could not support a high wall. 

 
Figure 8.7: A Newly-Repaired Payeo in Gueday that was Terraced 

 

Parts of a Payeo 

The parts of a payeo and the corresponding function of each are summarised in Table 8.1. 

Local terms in Agawa and Gueday are used. It should be noted that even in Besao, there 

are variations in some of the terms, as indicated in the table with brackets. This 

information was obtained from individual interviews in the research sites.  

 

Other Uses 

It is important to mention that stone walling is employed not only in holding papayeo 

along mountain sides, but also in supporting houses, roads and irrigation canals. Stone 

walling has also been widely adapted in urban centres. What the community calls 

modern-day stone walling involves the use of cement to keep the stones together. The 

stone wallers in the villages do not make use of cement. They rely on the correct 
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positioning of stones, proper back filling, and use of foundation stones in ensuring that 

the stone wall will hold. 

 

General Knowledge in Stone Walling 

In general, the practice of stone walling contains a range of knowledge from construction, 

to maintenance and repair. These categories of knowledge include classifying/defining 

(types of stones, whether small or big, round or irregularly shaped, hard or soft; kind of 

soil, whether hard or loose; quality of land, whether stable or sinking); explaining (why 

stones break; why stone walls erode); estimating (height of stone wall and area of rice 

paddy, number of stones to be used); decision-making (positioning of stones; what stones 

to use for a particular space; inclination of stone wall; kind of backfill - pure 

soil/combination of soil and pebbles); and trouble-shooting (solving specific situations or 

problems; on the spot adjustments/decision-making - e.g., presence of water on the base 

of the wall). It also includes knowledge about other important things in the culture 

(beliefs and customary laws about stone walling; stories and rituals). 

 

As mentioned in Chapter Four, one possible way to look for mathematical concepts, 

which are not familiar, is to study language.  The following is an account on the way 

stone wallers talk about stone walling, including some of the metaphors and stories that 

are associated with the practice. 

 

The Language of Stone Walls 

Stone wallers talk about a “rightful” stone that should occupy a particular space in the 

wall. To place a stone, one looks for the “best fit” – how the stone settles in relation to 

the other stones already in place. Although guided by certain rules, stone wallers claim 

there is a “feeling” that accompanies a correct placement of stone. As reported earlier, 

they use the term “suni,” which involves a continual repositioning of the stone until “it 

feels right.” They say being able to discern the right position is an important skill that 

every stone waller should have.  
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Table 8.1: Parts of a Typical Payeo in Agawa and Gueday 
 

Name Description Function 

Pegnad Foundation of the stone wall; also 

refers to individual stone for the 

foundation  

Provides footing for the 

stone wall 

Kabiti (alt. Tuping) The wall; also refers to individual 

stones for the wall 

Holds the water on the field; 

increases area of the payeo; 

prevents erosion 

Kinnittoy  

(alt. Kitkitoy) 

Pebbles Fills gaps; helps position 

stones in the wall; allows 

drainage to counter 

hydrostatic pressure 

(pressure exerted by water) 

Abab Backfill Increases area of payeo 

Datil (alt. Baneng) Last layer of stones Encloses the payeo and 

serves as footpath 

Gusingan Water outlet Regulates water in the payeo 

Tata Boundary (a pine wood) Demarcates ownership of 

papayeo 

Pasawsaw  

(alt. Inag-agdan) 

Protruding stones from the wall, 

especially arranged as a ladder 

Allows cleaning/weeding of 

high walls; also facilitates 

movement between papayeo 

Lumeng Soft mud, topmost layer of payeo Area planted  

Panad The base of the payeo Holds the portion of soft 

mud 

Dango Piece of pine or rattan wood Indicates that the appropriate 

ritual has been done on the 

payeo 
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There is no distinction between pressure and force. The local term for both is “pigsa”, 

which they use to describe the pressure/force of water or the soil. Stone wallers refer to 

pigsa ti danum (pressure of water) or pigsa ti daga (force of the soil) as concerns in the 

construction of a sturdy stone wall.  

 

There is no local term for friction.  The idea of friction seems to be captured in the way 

they describe the positioning of stones, that is, when they talk about the stones as “biting 

into each other” or “tightening like screws.”  The idea is to maximise contact points 

between the stones to produce greater wall strength. This leads to an important 

conceptual idea that will be explored further in the final chapter. 

 

The importance of durability of the stone wall is used as a metaphor in describing certain 

situations. For example, the people compare the stone wall with the rearing of a child or 

the quality of a relationship between two people.  Hence, a child with good values is like 

a stone wall with a strong foundation, while a lasting relationship is like a sturdy stone 

wall. It has permanence. 

 

Some beliefs seem to reinforce the need to build the wall in a concave batter. For 

example, they have the belief that “if the wife is pregnant, the man should not build a 

stone wall” or that the stone waller should not have sex while building stone walls for this 

might cause erosion of the wall. As mentioned earlier, stone wallers predict that a wall 

that resembles the shape of a pregnant woman, or one with a full stomach, will erode in 

due time. In this case, beliefs and stories seem to reinforce the desirability of a wall that 

is not “pregnant” (a concave shape is preferred over a convex one). 

 

If one is to use the presence (or absence) of stories, myths or legends as indication of the 

importance of a practice, then there is no question of the importance of rice terracing and 

stone walling to the people. The anthology gathered by the faculty of Besao Elementary 

School (2002) is replete with stories about the payeo and the kabiti (also in CSG, 2001b). 

Two of the more popular ones are narrated below. 
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The first story was narrated to me by one of the elders (S1) in Ilocano, which I translated 

freely into English. It tells the story of a stone wall that kept eroding. 

 

The stone wall of a pond field kept eroding. The morning after each repair, the farmer 

who owned the pond would find the stone wall eroded once again. He had no clue at all 

as to what caused the erosion and was getting tired of repairing it. One day after 

repairing the stone wall, he finally decided to investigate. That night, he went to his pond 

and waited till dark. At around midnight, he heard women’s voices and saw several 

figures descending within the vicinity of the pond, their wings golden and bright. To his 

amazement, the women started removing their wings and placed them at the edge of the 

pond. It dawned on him that his pond had become a playground of nymphs, known in the 

village as talaw. The place was now full of activity. Carefully, he crawled toward the 

pond and picked up one pair of wings. He went back to where he was hiding and waited 

till the nymphs were done playing. Later, the nymphs decided to leave, and one of them 

realised her wings were missing. The other nymphs helped look for the missing wings. 

The man appeared and startled them. They suddenly flew away, leaving the other nymph 

behind. She later married the farmer who refused to give her back her wings. They had 

two sons. One day, the nymph found her wings and decided to return home. With mixed 

emotions, she tearfully bade goodbye to her two sons then left, never to return. 

 

The second story, one that is popular in Gueday, revolves around the rice paddy that was 

built by a rainbow. Other versions of this story appear in the Besao Collection of Tales 

but this version was narrated by a woman elder (PF3). 

 

Balikungan, the rainbow, married a mortal. One day, he set out to build a rice field. 

Before leaving to continue his work, he gives a reminder to his mortal wife: no umali kan 

mangibalon, men-eskag kan umuna sakbay ka umay (when you bring me food, cough first 

before you get to where I am). The wife gets curious and spies on the rainbow. She sees 

him building a wide rice field, using no tool other than his penis to till the land and break 

rocks for the stone wall. Balikungan discovers the wife. Upset and angry, he decides to 
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leave her forever, saying: ay kedeng ket adim patien nan ibagak (woe, you did not follow 

what I told you). 

 

In Gueday, the people point to two specific rice paddies, which they claim to have been 

built by Balikungan, the rainbow. 

 

The Stone Wallers 

Stone walling is a gendered knowledge. It is the men in the community who possess such 

knowledge. They are traditionally the stone wallers. How does the community view 

them? What other functions do they perform? How did they become stone wallers? The 

respondents say that every male member of the community should learn how to build 

stone walls.  Indeed, it is desirable for every man to be able to build, or repair his stone 

wall when that time comes.  However, the study shows that not every male farmer has 

this skill. The people suggest that the skill and knowledge of stone walling is something 

that a person is born with. They use the term “nailinya” to suggest that one is destined to 

be a good stone waller. They claim that “you either have (the skill) or you don’t.” 

Although anybody can try to be a stone waller, and some aspects of stone walling can be 

learned, there are those who are really good at it. They would point to a group of men 

who they think are the highly competent stone wallers in the village. They are the 

respected stone wallers in the community. I have the impression that even among the 

highly regarded stone wallers, some are more knowledgeable than others, which makes it 

a differentiated knowledge as well. For instance, some of these stone wallers are able to 

combine aesthetics with function. They prefer building durable stone walls that are also 

pleasing to look at. 

 

There is no age requirement in learning the skill. One respondent learned it when he was 

twelve years old, another when he was eighteen, and still another when he was already 40 

years of age. All of them learned it by trial-and-error, but all under the guidance of an 

older person or an amam-a (elder). 
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8.3  Binnanes: Water Management and Distribution 
 

Irrigation is an important aspect of rice cultivation in the Cordillera. According to the 

respondents, the presence, absence or lack of water has always been a major 

consideration in the “opening” of a payeo. Before a payeo is opened, the farmers first 

think of where the water will come from. If no existing payas or irrigation is available for 

tapping, they build a new one. Because of this, many of the irrigation systems or papayas 

are old as or even older than the rice fields in the area. According to the locals, all the 

existing irrigation systems in the villages were built, or ‘opened’, by their alapo 

(ancestors) years ago – the same irrigation systems that were used by their fathers and 

their fathers before them. 

 

The data in this section can be categorised into (1) an account of how the people talk 

about water flows; and (2) a description of the complexity of regulating the water level in 

a paddy. Regulating the water level and the flow of water in rice paddies will be a focus 

of analysis in Chapter Nine. 

 

It has been shown that indigenous ways of water management are governed by certain 

cultural values and ethics, one of which is the notion that no one has the right to 

monopolise water (Brett, 1985). Such an ethic is best captured by binnanes, the 

indigenous practice of water management and distribution in Agawa and Gueday. 

Specifically, it refers to a system of water rotation amongst clusters of rice fields during 

summer when water becomes critical.  

 

What follows is a description of an irrigation system known in the area as the Tampo-oc 

irrigation, as well as a description of the mechanics of binnanes as applied in this 

irrigation system. 

 

Physical Features of the Tampo-oc Irrigation System 

The Tampo-oc irrigation system has the Tampo-oc River as its main source. It is one of 

the major irrigation systems in the area and services Agawa, Gueday, and other 
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neighbouring villages. It irrigates five areas, namely Kabanbannan, Ab-abiki, Padang-

owaw, Kayapkap and Ugawi. The system stretches to about 5.3 km from the Tampo-oc 

river down to Ugawi. The elevation at the source is 1600 metres. Table 8.2 shows the 

area of each irrigated cluster of fields, the distance from the main source, as well as the 

elevation. The distance and elevation are measured based on the location of a water 

turnout for each area. Padang-owaw and Kayapkap are adjacent and share the same water 

turnout, and hence are measured from the same turnout. The information was provided by 

a development agency based in Besao. 

 

   Table 8.2:  Areas Serviced by the Tampo-oc Irrigation 
 

Name of Irrigated Place Area 

(in has.) 

Distance from source 

(in metres) 

Elevation 

(in metres) 

Kabanbannan 6.09 2776.47 1432.13 

Ab-abiki 10.96 3185.04 1394.36 

Padang-owaw 3.19 3888.42 1347.07 

Kayapkap 9.33 3888.42 1347.07 

Ugawi 24.66 5309.90 1235.13 

      (source: CECAP, 2003) 

 

Figure 8.8 is a technical lay-out of the Tampo-oc irrigation system, showing the source of 

water (the Tampo-oc creek) and the five target areas. It was obtained from the Central 

Cordillera Agricultural Program (CECAP). 
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Figure 8.8: The Tampo-oc Irrigation System (source: CECAP, 2003) 
 

The main source is located deep in the forest, near the boundary of Besao and the 

province of Abra. Getting to the main source is a physically-challenging half-day trek. 

From Agawa, one needs to pass by Gueday, go down the river in Dandannak, climb 

Sabeyan, hike to Ambagguiw, and climb a series of mountains.  

 

Most of the information about the irrigation described below was provided by PM1, an 

engineer working with a development agency in the area. He was in charge of the 

rehabilitation of the irrigation and regularly visited the site to supervise the work of the 

volunteers. This interview took place during the hike to Tampo-oc irrigation: whilst 

resting after a gruelling climb, and at night by a bonfire in the forest. 

 

As an engineer, PM1 understood the technical aspects involved in the construction of 

irrigation canals. The following is part of his account, told in Ilocano but translated 

freely. It shows his amazement at the way the Tampo-oc irrigation was constructed, 

“considering that they did not have then the modern tools that we now have.” 
 

The farmers of old had to agree on the shortest path possible, given the constraints posed by 

the natural landscape. They also had to decide on the proper elevation that will get the water 
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to its intended target clusters of payeo, several kilometres away from the source. The Tampo-

oc irrigation is almost level, which to me is a remarkable achievement given the absence then 

of proper measuring tools. An almost level irrigation ensures maximum volume and 

continual water flow from source to target rice fields. By being almost level, the irrigation 

passes through other possible sources of water on the way down to the target papayeo, and 

the gradual inclination guarantees that less water escapes the irrigation canal.  

 

At present, three major rivers sustain the Tampo-oc irrigation. (Tampo-oc, Kebbasan, and 

Magadgad), including some minor creeks. No one knows exactly when the Tampo-oc 

irrigation was built. One local leader from neighbouring Ambag-iw, where the water 

sources for the irrigation are located, said that the first area to be opened was Ugawi, with 

the Kebasan river as the original source.  Later, as the population grew, the people 

opened the other areas, which also necessitated new sources of water for the irrigation. 

This means that the expansion of the papayeo started from below, going up to 

Kabanbannan.  

 

The information above is related to what one informant (F1) said about one of the ethics 

that govern water sharing in the community. She said “dagiti papayeo ditoy baba ti 

mangit-ited ti danum dita ngato.” Literally, she was saying that the papayeo that are 

found at the lower places in the network are the ones providing water to the papayeo in 

higher places that are connected to the irrigation canal. In other words, without the 

papayeo below, the topmost payeo will not have water in it. 

 

This statement initially puzzled me, but she explained further: if not for the need to water 

the rice fields at the lower areas, the people would not have voluntarily built the irrigation 

systems that are now in place.  

 

Thus, the complex, age-old irrigation systems that are found in Agawa and Gueday were 

designed to water the papayeo that were found at lower areas. The newer papayeo were 

eventually “opened” following the already existing irrigation system. It is in this sense 

that the papayeo below are the ones providing water to those found at higher places. 
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Because of this, those with rice fields at higher levels have a responsibility to share the 

water to those found at the lower areas. 

 

The above remark also highlights the enduring practice of og-ogbo, or reciprocal labour 

cooperation (Brett, 1985), where people share a work load without compensation. The 

collective construction of the Tampo-oc irrigation meant that everyone would benefit 

from it, regardless of the location of one’s payeo. 

 

The town’s midwife (PF4) places the age of the irrigation to be more than a hundred 

years old, for she claims she remembers her grandmother, then around 70 years old, 

recalling the events that surrounded the construction of the irrigation when her 

grandmother was just a little girl. The story was told to the midwife when she was 

“maybe seven years of age.” She is now in her 50s.  A conservative estimate based on 

this would place the construction sometime during the 19th century.  

 

Binnanes as Practiced in the Tampo-oc Irrigation System 

Binnanes is resorted to when there is not enough water to supply all the fields, which 

normally occurs at the onset of the summer season. Hence, binnanes normally starts in 

March and continues until mid-May.  The idea is to have a rotation of the supply of 

water, which can be on a daily, or weekly basis. According to the respondents, this is 

resorted to in order to avoid conflicts that may arise between the farmers. 

 

Being the farthest from the water source, it is Ugawi that regularly experiences difficulty 

during the summer season when water is critical. This is the reason why the owners of the 

papayeo normally resort to binnanes. At one time, Ugawi would need to irrigate 200 to 

300 papayeo depending on the number of ponds that are actually tilled for the year. First, 

the old men divide Ugawi into clusters of papayeo (normally into three clusters) and 

agree on a rotational scheme based on the number of payeo per cluster and the volume of 

water. Then the old men agree on the number of days that will be required to irrigate each 

cluster. From experience, they claim that two days would be enough to cover each cluster 

of papayeo before the water gets redirected to the next cluster. If the water is not 
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sufficient, the rotational scheme is shortened to within a day. This means that in a day’s 

time, a rotational schedule is decided that is enough to cover the whole cycle, which 

could be one cluster in the morning, another in the afternoon, and another cluster in the 

evening. A person is designated from each cluster to ensure that each payeo is irrigated 

during the binnanes. The person overseeing the next cluster cannot divert the water 

unless every payeo in the previous cluster has been given its share of water. 

 

The decision for clustering is based on whether water can flow from one rice pond to 

another. The water outlet of the rice pond, the gusingan, can easily be manipulated to 

allow a continual flow of water from one payeo to another. Each payeo has at least one 

water outlet to allow excess water to leave the payeo (too much water in the pond can 

cause erosion of the stone wall). The water that leaves the payeo goes to either the rice 

field below or beside it, or directed back to a canal or river. 

 

Thus binnanes is an important water distribution scheme that is a collective concern of 

the people. It ensures that all the rice fields are irrigated, and that not one payeo or cluster 

of payeo gets more than it deserves at the expense of others. The fact that farmers resort 

to such a mechanism underscores the importance of maintaining irrigation of the 

papayeo, a need that is guided by the responsibility to share this important resource 

amongst everyone. 

 

A farmer therefore approaches the problem of maintaining the level and flow of water in 

her/his payeo within this context. To understand this context further, a description of the 

way people talk and think about water flows is presented. 

 

The Language of Water Flows 

Whilst there is only one word for pressure and force of water, which is pigsa, the people 

have several words to describe water based on how it flows. Thus, a water flow may be 

men-uy-uyas (slow flow, associated with small volume of water flowing in the irrigation 

canal) or mentoy-toy-ok (rushing and forceful, associated with big volume of water 

flowing in the canal). The reason for this distinction may have to do with the need to 
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control the flow of water in irrigation canals. Water that is men-uy-uyas is easy to redirect 

for irrigation purposes. One that is mentoy-toy-ok may cause erosion of stone walls, and 

thus needs care and more planning in redirecting it for irrigation. In the papayeo, people 

talk about the gusingan (the water outlet), which is either menpey-pey-as (overflowing) 

or nakduk (no water is flowing; the pond is dry). 

 

A good water source, or puon di danum, is one that is napigsa (strong), and dakkel (big) – 

strong and big enough to be able to supply the rice fields. It must also be nadalos (clean) 

and not bring illness to the people, rice plants, animals, and other living things. The 

strength of a water source is described in terms of whether it is sufficient enough to 

supply most, if not all of its supposed target papayeo. 

 

Myths and stories about water speak of doomed lovers turning into a pair of waterfalls, or 

a mother and her child turning into lakes. In the region, people believe that deities guard 

the water sources, and that a water spring is actually an attractive woman with long white 

hair extending down to her feet. This lady may decide to leave the source if the people in 

the area displease her, which could be for a variety of reasons (if it is being dirtied or 

soiled, or if people live in the vicinity, or when there is death around her). When she 

sulks, this could cause the water level to decrease. When it completely dries up, this 

means that she has transferred to another place. It is possible to appease the water source 

through prayers and rituals. One ritual prayer goes (narrated by PF3): 

 

Naay di igas-gasing mi ken sik-a ay 

kunam ta adi ka kumakaan ta ay-ayew 

nan payeo ay danuman. 

 

Here is our offering to you so that you 

do not leave us; because if you did, the 

rice fields that you irrigate will be 

wasted. 
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Figure 8.9: A Cluster of Payeo between Agawa and Gueday 

 

These papayeo are connected by a network of water outlets that ensures the flow of water 

from the uppermost payeo to the papayeo below it (the papayeo in Fig. 8.9 are being 

irrigated in preparation for toned, the transplanting of palay). 

 

Controlling Water Flow in a Payeo 

From the moment that the bird killing appears signaling the sowing of rice grains, to 

tikang that signals the plowing of the fields, up to luya or harvest time (see Chapter 

Seven), water is needed in the payeo or in the disu (seedbed). Thus, ensuring that there is 

water in the payeo (guaranteed by the irrigation and the practice of binnanes during 

critical times) and controlling the level and the flow are important tasks in rice terracing 

agriculture. 

 

Controlling the water flow in a payeo is the reason why the gusingan, the water outlet, is 

a critical part of a payeo. A gusingan is part of a network of outlets that connects water 

flows between papayeo. The responsibility to ensure that everyone gets water makes the 

problem of regulating the water level in one’s payeo a complex one.  
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The desired water level is about seven to ten centimeters high. In order to achieve this 

level, a farmer needs to consider several factors, some of which are (1) the volume of 

water coming in; (2) the volume of water going out; (3) the flow of water; (4) water 

evaporation; and (5) seepage. 

 

The control of water coming in and going out is regulated by certain rules. A farmer can 

only manipulate the water outlet of her or his own payeo, and is not allowed to “touch” 

the water outlet of papayeo owned by another person. This means that a farmer has 

control of the amount and flow of water going out of her/his own payeo, but has no 

control of the amount and rate of flow of water coming in from another payeo.  

 

As discussed earlier, water distribution and management is governed by the value of 

sharing resources in the community. It is ethically wrong for a farmer to hold off water 

for her/his own payeo at the expense of the papayeo below it. This means that when a 

farmer makes a decision on what action to take to regulate the water flow in her/his 

payeo, she or he needs to think of the impact of this decision on the neighbouring 

papayeo. One decision affects a whole network of water flows. 

 

To reiterate the implication of the guiding principle above: water level management is a 

myriad of social, cultural as well as technical knowledge. The need to share water to 

every owner of payeo is seen as a social responsibility of everyone. Respondent F1 

explains why: 

 

Dayta payeo ti pangalaan ti 

pagbiagan. Nu awan ti danum, 

matay ti pagay. Awan ti makan, 

matay ti tao. 

 

The payeo is the source of our 

livelihood. If it has no water, the rice 

plants will die. There will not be food 

for the people, so they will also die. 

 

The following are equivalent statements that seem to follow from the above 

principle. 
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• Maintaining a desired water level is governed by a bigger “factor”, a cultural 

value or ethic, which is social responsibility.  

• Social responsibility dictates how a farmer deals with the problem of obtaining 

the desired water flow, on top of all the other variables that s/he takes into 

consideration.  

• The network of water flows is a chain of social responsibility that goes up and 

down the papayeo. Ensuring that water flows from one payeo to the next is an 

expression of the value that people put in their relations with others. In a way, 

water flow is a metaphor for the relations of people. 

 

The descriptions of stone walling and water management in this chapter show that the 

conceptual bases of these practices are rich and complex. The practitioners possess the 

expertise that allows them to maintain these well-developed and highly-organised 

knowledge systems.  

 

The investigation of the knowledge embedded in these two practices was motivated by 

the assumption that this knowledge may be used to interrogate conventional ideas in 

Western mathematics, using the methodological approach developed in this study. The 

next chapter illustrates how we might do this. 
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CHAPTER NINE 
 

CULTURAL PRACTICE AND MATHEMATICS: 
CRITICAL DIALOGUES 

 
 
This chapter provides exemplars of how mutual interrogation might be conducted 

between mathematics and cultural practice. 

 

The description of the practices of stone walling and water management and distribution 

presented in Chapter Eight shows two highly-developed knowledge systems that have 

evolved for hundreds of years. As suggested in Chapter Four, highly-developed and 

systematised cultural practices might provide alternative concepts and ideas that are 

different from conventional mathematics. 

 

This chapter aims to show the existence of alternative concepts and ideas in stone walling 

and water management through mutual interrogation. Through this process of critical 

dialogue, we shall be able to relate the structures of the practices of stone walling and 

water management to established mathematics, which is one of the specific 

ethnomathematical tasks identified by Barton (1996).  

 

In the first section, a critical dialogue is set up between mathematics and stone walling. 

The first part describes parallelisms of the practice with some aspects of mathematics, as 

well as their differences. The second part is a dialogue between two physicists and myself 

(a mathematician), where we interrogate important features of the stone walling practice 

based on principles in science and mathematics. In this sense, ‘mathematics’ is used as 

the frame of reference.  

 

The second section shows how a critical dialogue is set up between mathematics and 

water management and distribution. In this case, the direction of interrogation is reversed. 

I shall first discuss how a mathematician would look at the practice by way of 



Chapter Nine                                              Cultural Practice and Mathematics: Critical Dialogues 

Interrogating Cultural Practice and Mathematics 163 

mathematical models, and then show how certain cultural values may inform such 

models.  In this case, ‘culture’ is used as the frame of reference.  

 

The two different tracks that I take in going about the mutual interrogation of the two 

practices and mathematics are interchangeable and not dependent on the internal 

structures of each practice. I could have developed a model for stone walling, as well as 

explore the parallelism between the practice of water management and distribution and 

aspects of mathematical practice. An important part of the process of critical dialogue is 

the reflection on the outcome of the interrogation – what it means to the cultural 

practices, and what it tells us about mathematics. 

 
 
9.1  Stone Walls: Mathematics as Frame of Reference 
 

This section describes how it is possible to view the practice of stone walling as a system 

that might resemble a mathematical one. The idea is not to claim that the stone walling is 

a mathematical system, but to show its suitability to interrogate mathematics. 

 

Such an exercise becomes successful only if the cultural practice is adequately described 

in the context of the community where it is practised. The task of describing the practice 

is a challenge to the use of ethnography as a methodology. This challenge has been met 

in Chapter 8, where both the stone walling practice and the management and distribution 

of water in the papayeo were described extensively. 

 

The practice of stone walling is a systematic body of knowledge that incorporates the 

social, cultural and the analytical. The QRS ideas that are embedded in stone walling do 

not exist in a vacuum: their meanings are derived from their cultural context. The social 

and cultural world of the i-Agawa informs and reinforces the use of these ideas in the 

construction of a desirable stone wall. With respect to this study, these ideas may be 

located in a QRS Conceptual System. 
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The stone wall protects the payeo that provides sustenance to the family, a payeo that was 

handed down by the family’s ancestors, pointing to both the economic as well as the 

social value of the payeo. The stories and beliefs that developed around the practice of 

stone walling (and rice terracing) have served to reinforce this value, but they have also 

helped constitute and define the identities of the people who share them.  

 

There is thus a compelling need for the payeo owner to build a kabiti that would last for a 

long time. To be able to do this, the stone waller keeps closely to the basic rules  of stone 

walling (for example, positioning of stones, the right shape and backfilling) as well as 

being careful about the inayan or taboos that are associated with the practice (see Chapter 

Eight).   

 

It also helps to keep in mind during construction the prestige that comes with a sturdy 

wall. A good stone waller is acknowledged by the community.  

 

The Practitioners 

There is an interesting parallelism between stone wallers and mathematicians in the way 

they are regarded by their respective communities. There is the prevailing idea amongst 

non-mathematicians that one is born with the skill and knowledge to become a good 

mathematician. This is the same idea about the good stone waller in the community. The 

parallelism extends to the status that is accorded a highly-competent mathematician, and 

a good stone waller. A mathematician is generally considered as intelligent by the 

community, whilst a good stone waller is generally a respected member of the village, 

and most of the time, is considered a wise person. They are expected to mentor the young 

about the practice, in much the same way that a senior mathematician might mentor a 

junior mathematician.  

 

Communicating and Arguing about the Practice 

It is also important to note that the stone wallers can talk about stone walls and stone 

walling ex situ. Stone wall construction problems are discussed not only on the actual 

site, but also in the comfort of their homes or the dap-ay. In one interview with a stone 
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waller, the respondent used pebbles to demonstrate the proper positioning of stones. 

Another stone waller, when interviewed in his house, used bottles of soft drinks to show 

the importance of placing stones as “headers”. These encounters suggest that stone 

wallers sometimes make use of representations and models in talking about the practice, 

as well as thinking about the practice in the abstract. Several group interviews with stone 

wallers showed that the bases for their judgments and arguments about matters pertaining 

to stone walling are generally agreed upon and accepted by them. 

 

Adapting to Change and Generalising the Use of Stone Walling 

Stone walling (and back filling) is a technology that is employed to control the 

environment. Given the land, the people carved papayeo to plant taro and other root 

crops. Because of the type of soil in the area, erosion was a common problem for these 

papayeo without stone walls. The people then developed stone wall technology to make it 

do what they wanted – hold the rice paddies so that they can plant wet rice. Furthermore, 

the knowledge of the backfill was later developed and learned, and was used to 

manipulate the land to produce what the people needed: a bigger area for planting. The 

first showed how stone walling was used to adapt to the limits dictated by the 

environment. The second showed how this technology may be utilised for something else 

other than its original purpose – it has jumped applications. In fact, all over the Cordillera 

region and in the city, stone walling is extensively used to hold and support houses, 

buildings, roads and bridges. 

 

Similarities and Differences 

The practice of stone walling exhibits features and characteristics of mathematics’s place 

in society. These features and characteristics have been outlined above. It is clear that the 

stone wallers were not creating mathematical knowledge in the process, but the ways that 

they think, talk and go about the practice parallels the way mathematicians think, talk and 

go about solving some mathematical problems. 

 

One difference is the way that the knowledge is recorded and communicated. Agawa and 

Gueday are societies that are steeped in oral tradition. Knowledge is passed on from 
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generation to generation orally and through ritual. Mathematical knowledge is also rich in 

tradition, but much of the success of this knowledge is due to the written text that makes 

use of the symbols and grammar of the mathematical language. 

 

A commonality is the use of trial and error as a learning and teaching strategy. In stone 

walling, this teaching and learning technique is central. In mathematics, trial and error 

methods have a place in mathematical instruction. 

 

The practitioners also make use of metaphors, stories and myths in communicating the 

knowledge about stone walling. For example, the metaphor of a pregnant woman 

(nasikug), or one with a full stomach (nabubussog), communicates the knowledge about 

the desirability of a concave batter in the construction of a new stone wall; whilst an old 

payeo that starts to take the shape of a pregnant woman is soon to erode. The use of this 

metaphor reinforces the knowledge of what a sturdy stone wall should look like. Existing 

techniques in building a sturdy stone wall (like proper positioning of stones), and those 

still waiting to be generated and developed, are thus informed by this knowledge, which 

is captured in the metaphor. This observation is consistent with the role of metaphors, 

stories, myths and dreams in reinforcing knowledge in the community (Alangui, 1997; St. 

Clair, 2000). This is akin to the way mathematicians might refer back to the mathematical 

literature in order to illuminate a theory or a concept, or even to develop new 

mathematical knowledge (personal communication with Marston Conder, through Bill 

Barton, August 2009). In both instances, practitioners invoke forms of ‘records’ and 

‘recordings’ of their respective knowledge to inform current practice. 

 

‘Modelling’ the Stone Wall 

The parallelisms do not end at what have been described above. This section will attempt 

to show that the conceptual basis of stone walling construction could resemble the way 

mathematicians (pure or applied) would go about modelling a natural phenomenon.  
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Since a lot of planning is involved in the construction of a sturdy stone wall, it is not 

surprising for the people to have developed a whole set of concepts and assumptions 

around the practice. 

 

Referring back to the shape of a stone wall, the idea of pigsa ti daga (force of land) or 

pigsa ti danum (force of water) is intimately related to the image of a full stomach or a 

pregnant woman. The assumption is that a stone wall that has a “full stomach” or that is 

“pregnant” will erode easily. 

 

The whole process of positioning an individual stone, whether it is part of pegnad (or 

foundation) or kabiti (the main wall), involves a series of decision-making that takes into 

consideration important constraints. 

 

The concept of a rightful stone implies a set of criteria that a stone must possess for it to 

be considered appropriate to fill a space. The shape of a stone determines whether it has 

the properties to make it rightful or not. In general, the criterion that needs satisfying 

depends on whether the shape allows for more contacts between elements and ensures 

greater stability under conditions of weathering, seepage and ground movements 

(Conklin, 1980). 

 

For this reason, the stone wallers claim that angular and irregularly shaped stones are 

preferred for they provide greater contact with the elements. Once chosen, a stone is 

seldom replaced. The following possibilities may happen: 

 

a. It fits the space so that it has maximum contact with adjacent stones and the 

backfill (abab); 

b. It is rotated several times (sunien) until the placement gives the right “feel”, and 

only then does it confirm its being a rightful stone; and 
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c. In certain instances, the stone waller may opt to reshape the stone (by chipping it 

using another stone) to satisfy the above criterion. This involves estimating the 

shape of the stone that is needed for the space.  

Possibility (a) is not accidental. Normally, the stone waller has an “eye” or a “feel” for 

the space that needs filling up. Hence, as he scans the pile of stones, his choice depends 

on his initial perception of the space in question. This means that in general, the selection 

of the “rightful” stone is not random. It is a result of conscious matching of “chunks” 

similar to the one described by Kirsh and Maglio (1994) in their study on the Game of 

Tetris. 

 

Possibility (b) involves a sequence of rotations and trial and error before the “best fit” is 

achieved. In general, there are three possible ways of placing a stone, depending on its 

features. 

 

• Individual stones with a longer dimension are laid more often as headers than 

as stretchers. 

• Thin flat stones are set up on their sides so that their longer cross-sectional 

dimension is placed more or less vertically. 

• Stones not shaped as above are placed according to the criterion of maximum 

contact with other stones. 

Rotating a stone several times before it is placed actually makes sense, cognitively. Kirsh 

and Maglio (1994) showed in their continuing study of the game Tetris that players over-

rotate falling shapes to see the shapes in more than one orientation, which leads to faster 

and more accurate placement decisions. They see the physical action of over-rotating the 

shape as part of what they call epistemic actions that people take to simplify their internal 

problem-solving processes. 

 

How would a mathematician approach the problem of constructing a durable stone wall? 

One way is to construct a mathematical model of the stone wall. Mathematical models 

have proven to be powerful tools in understanding the dynamics of systems, especially 
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the complex ones. Although they might not directly solve a problem, a good model could 

provide important insights about the problem.  

 

The following example is a deliberate attempt to see how the stone walling practice might 

be thought of as a mathematical problem, which could lead to a model. As an initial step, 

one might set up the ‘problem’ as a series of ‘primitive’ concepts and assumptions about 

the practice. An important part of the modelling process is to find how these variables 

relate to one another (and how they relate is dictated by the assumptions). An actual 

mathematical model for the stone wall will not be developed in this section (models for 

water flows are constructed in the next section). The point of the exercise is to show how 

certain methods in mathematics and in stone walling might resemble each other, and how 

one might think about stone walling using mathematics as a frame of reference. 

 

An Example 

The problem: How to construct a sturdy stone wall. 

 

Possible concepts and variables to consider:  
 
Gravitational pull 

Pressure of water 

Force of soil 

Friction between stones 

Shapes of stones 

Area of the paddy 

Height of the paddy 

Type of soil. 

 

Some assumptions  
 
A kabiti with the shape of a pregnant woman erodes easily. 

Kabiti with stones that are placed properly will last. 

Water at the foundation will affect the stability of the kabiti. 
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A backfill (abab) that is properly compacted will make a sturdy kabiti. 

A high stone wall that is terraced (nasanipat) or with a secondary layer (segunda) is 

sturdy. 

 

A mathematician would then expect a stone waller to consider this set of information if 

he is to come up with a mathematical model to understand the dynamics of constructing a 

sturdy stone wall.  If any of the variables are left out (and their relationships with each 

other is ignored), or if any of the assumptions (previously established based on consensus 

and elder’s knowledge and experience, much like the axioms in mathematics) are 

contradicted or not considered in the process, then the result could be disastrous – the 

stone wall might not hold, or if it does, it would likely erode in a shorter period of time.  

 

The variables and assumptions above are the same considerations a stone waller would 

think about in approaching the problem of constructing a sturdy stone wall (with slight 

variation on the idea of gravitational pull and friction, which will be the subject of the 

discussion later). The way a stone waller approaches or thinks about the problem is much 

like constructing a model for the stone wall in the context of his social and cultural world. 

But this context does not limit his options. Some stone wallers are adopting new 

developments brought about by their interaction with other cultures.  As mentioned in 

Chapter Eight, some stone wallers are now using cement to build stone walls to support 

community structures. I contend that the use of new elements (like cement) might 

generate new problems, techniques and concepts in stone wall construction, in much the 

same way that recent mathematical results or techniques might lead to new developments 

in field. 

 

The above discussion shows how certain methods in mathematics (mathematical 

modelling) might intersect with methods in the stone walling practice (social modelling). 

Both the stone walling practice and mathematics are highly systematised knowledge 

systems, and their parallelisms allow this study to argue for the suitability of the former 

to be used to mutually interrogate the latter.  
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The next section would show that whilst the use of mathematics in understanding cultural 

practices may have its advantages, it may not always be sufficient in explaining the 

dynamics of such practices. In the succeeding discussions, the study will show where the 

paths of mathematical modelling and social/cultural modelling diverge. 

 

Searching for Base Concepts in the Stone Walling Practice 

What mathematical/physical concepts are involved in the construction of stone walls? 

Pressure, force (especially force of gravity) and friction seem to be the qualities that a 

mathematician, an engineer or a physicist would be likely to consider. A conversation 

with two physicists at the College of Science at my university about stone walling would 

suggest this. These dialogues happened in 2005. 

 

As an exercise, I suggested to Gio Malapit and Cris Patacsil who are both leading 

physicists of the Department of Physical Sciences to consider the problem of stone wall 

construction. What would be the important variables to consider? Gio and Cris agreed 

that gravitational pull and friction would have to be of primary concern for the stone 

waller, and suggested that the positioning of individual stones is crucial in ensuring 

friction. Gio also explained that all the forces acting on the stone wall must be in 

equilibrium in order for the system not to move.   

 

I then described to Gio and Cris why a thin flat stone is set up on its side so that the 

longer cross-sectional dimension is placed more or less vertically. This technique is 

referred to as dampagen (see Chapter Eight) 

 

The respondents say this is one way of testing the knowledge of a farmer about stone 

walling. A less experienced stone waller would think it best to lay the flat stone 

horizontally, giving a bigger space for the next stone that will be placed on top of it. 

However, the knowledgeable stone waller would say that this is wrong. It is better to set 

up a flat stone on its side to minimise the area for weeds to grow! 
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Weeds that grow between stones may also cause erosion of the kabiti – the reason why 

farmers regularly clean the walls. The idea then is to minimise the space where weeds can 

grow, thus saving time and effort in cleaning up the kabiti. At the same time, respondents 

say that this way of placement creates more contact with other stones than when the flat 

stone is placed horizontally with the bigger surface area facing upwards. 

 

Is this particular way of positioning stones consistent with the need to address the pull of 

gravity and maximise friction? Both Gio and Cris could not explain why this is the 

preferred way of positioning the stone. Placing it horizontally allows bigger contact with 

the abab, or backfill (which is better, if seen in the context of the problem of the pull of 

gravity) and the bigger surface area allows better contact with succeeding stones (which 

maximises friction). When Gio said “we are missing something here,” this indicated that 

possibly our training as mathematicians and physicists was giving us a limited view of 

the practice. Millroy’s paradox asked how it was possible to “see” beyond our 

perspectives as Western-educated mathematicians (and scientists). In this case, our 

perspective became a disadvantage.  

 

As the ethnomathematician who facilitated the interrogation, a shift of perspective was 

needed, and I asked: did the stone wallers share the same concern for gravity and 

friction? To answer this question, it was necessary for me to go back to the way the stone 

wallers talked about the practice. 

 

Pigsa is the term used for both pressure and force that are exerted on the stone wall. 

There was no term to refer to gravitation or the pull of gravity. It seems that the stone 

waller is concerned more about the pigsa ti danum (hydrostatic pressure) or the pigsa ti 

daga (push from the wall) as the primary reasons for erosion.  

 

What of gravity? This is where the roles of the abab (the backfill), as well as the pegnad 

(the foundation stones) become apparent. The pull of gravity is minimised, and becomes 

a lesser problem, because of a combination of factors: the pegnad provides a solid 

foundation, the positioning of individual stones ensures that maximum contact with each 
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other, and the abab is a compact material on which each individual stone could ‘rest’. 

This is not to suggest that gravity does not figure in the erosion of a stone wall. What this 

study implies is that the stone wallers seem to have devised a system of construction that 

‘consciously’ addresses pigsa ti danum and pigsa ti daga, whilst simultaneously 

addressing the problem of the pull of gravity, which to them is a ‘given’. 

 

As reported in Chapter Eight, no term for friction was recorded. Instead, the stone wallers 

use the idea of agkagit, which could mean “to hold tightly”, or “fit snugly”; agkinnagat, 

stones biting into each other; ag-iinirot, stones tightening like screws. When talking 

about maximising contact of one stone with the other stones immediately around it, is 

friction specifically what they have in mind? What kind of friction? Gio explained that it 

had to be static friction that is operating between individual stones, under the assumption 

that the stone wall is not in motion. 

 

Do the words agkinnagit, agkinnagat or ag-iinirot refer to friction? There are two 

reflections on the use of these words. 

 

The first is that all three are action words, each word referring to a specific act – the act 

of holding tightly, the act of biting (into each other), and the act of tightening up (like 

screws). In other words, the concept of friction is explained through metaphors that 

conjure the image of objects acting into each other. This leads me to the second 

reflection. 

 

It is argued that the absence of a specific term for friction points to the possible existence 

of a related concept that is precisely what the stone wallers meant when they talked about 

stones biting into each other (agkikinnagat) or stones fitting snugly with each other 

(agkikinnagit).   The word agkinnagat brings to mind the image of interlocking objects, 

unmoveable. Similarly, agkagit literally means to hold tightly. I argue that the metaphor 

of stone biting into each other and the word agkagit both refer to the notion of grip – ‘to 

grip’ is to hold an object securely; the object that is ‘gripped’ is held by two opposing 

forces.  



Chapter Nine                                              Cultural Practice and Mathematics: Critical Dialogues 

Interrogating Cultural Practice and Mathematics 174 

Two objects A and B that are both at rest and in contact with each other do not 

necessarily ‘grip’ each other. Object A exerts a force on object B, and object B similarly 

exerts a force on object A, in the opposite direction, and the sum total of the forces is 

therefore zero. Static friction exists between the two objects. 

 

Imagine holding an object with your thumb and index finger. Both the thumb and the 

index finger exert a force into the object, and the object exerts a force to the thumb as 

well as to the index finger. There is friction between the thumb and the object, and 

between the object and the index finger. In this sense, the object is gripped by the two 

fingers. The absence of one will cause the object to fall to the ground. 

 

Viewed in this way, the words agkinnagit, agkinnagat or ag-iinirot started to make sense. 

First, dampagen, as a way of vertically positioning stones with thin flat sides, would 

make sense as it provides more contact with other stones. This particular stone with a thin 

flat side is being gripped by all the other stones that are in contact with it. The more 

stones in contact, the stronger the grip on one stone. At the same time, the stone with a 

thin flat side also helps grip the stones that are in contact with it. In this sense, each stone 

is itself gripped by the other stones around it. The basic principle is: maximum contact of 

one stone with other stones gives a better grip for that stone. It is then securely held in 

place.  

 

This also explains the preference for irregularly shaped stones over smooth ones. The 

more corners and sharp ends a stone has, the better the grip with similarly shaped stones. 

Smooth stones are unstable and could give way easily to earth push or force of water. The 

stone wallers seldom re-shape the stones, and if they do, they maintain its irregular shape.  

 

The idea of grip also seems to explain the idea that if three stones started moving, then 

the whole stone wall would eventually erode. This seems to suggest that three stones are 

what it takes to effectively loosen the grip exerted on the individual stones. 
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Another realisation is that the idea of grip captures the essence of the words that the stone 

wallers use to describe not only one way of positioning stones (dampagen), but all the 

other ways described in Chapter Eight. In fact, if the whole stone wall is now viewed as a 

system of objects that grip each other, the relationship of the individual stones, and the 

functions of the abab, the kinnitoy (pebbles) and the pegnad become even clearer. In 

general, the objective is that of maximising the contacts of elements with each other, not 

only amongst stones, and to maximise the grip of these elements with one another. The 

stone wall then becomes a system of elements that grip each other. 

 

The techniques of dampagen (see above) and paungdos (positioning stones with longer 

dimension as headers instead of stretchers) also make sense when analysed using 

principles in physics. 

 

When a force acts on a surface (in this case, force from water and soil), it is spread over 

the area it acts on and causes pressure. The bigger the force, the bigger the pressure on 

the area. The bigger the area, the smaller the pressure caused by the force. Setting a thin 

flat stone using the dampagen technique seems to follow this principle.  Aside from 

having more contact with other stones, it also minimises the pressure, which is caused by 

the force of water and soil, on the stone. 

 

The discussion above also suggests that what seems to be the critical spots in a stone wall 

are those in between the individual stones – where the stones meet. This is where the 

force of water and soil would have the greatest effect, which is why there is a need to 

maximise contact of stones in order for the grip to be more effective. In this case, 

aligning stones in unbonded manner (Conklin, 1980), like the kernel arrangement in corn, 

would weaken the stone wall.  The paungdos technique ensures that this situation is 

avoided (see Chapter Eight). 

 

The next section discusses the practice of water management and distribution in a payeo, 

and how it could possibly broaden our view of the mathematical practice. 
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9.2  Water Flows: Culture as Frame of Reference 
 

The problem of regulating the water level in every payeo lends itself to mathematical 

analysis. Two mathematical models were developed and are presented in this section. 

What is meant by using culture as a frame of reference?  This means that the process of 

interrogation starts with the mathematical perspective, by way of modelling the practice, 

and then using elements in the culture to ask whether such a perspective appropriately 

captures all the aspects of the practice. If not, what is left out in the models? It will be 

shown that these models can be informed further by certain values that regulate water 

management and distribution in Agawa and Gueday. 

 

The Mathematical Perspective on Water Flows 

How would a mathematician approach the problem of regulating water flows? This 

question arose as a result of this study’s desire to set up a dialogue between cultural 

practice and mathematics. Fortunately, the Department of Mathematics of the University 

of Auckland has a number of members of the faculty who are recognised in the field of 

applied mathematics, and whose work revolves around modelling real-life phenomena. 

Dr. Geoff Nicholls was one of them. 

 

Geoff, a theoretical physicist and applied mathematician, was a senior lecturer at the 

Department of Mathematics at the University of Auckland from 2002 to the middle part 

of 2005. He taught modelling papers in both the undergraduate and graduate 

programmes. His more recent research interests were in modelling origins of languages 

and in spatial-genealogical models of bird song, population and statistical inference in 

archaeology.  

 

We met twice to discuss two aspects of water irrigation in the research sites. The 

meetings became some sort of a dialogue between us. Geoff ‘interrogated’ me about 

details of the practice, and I ‘interrogated’ back to make sure that I understood and 
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contributed to the model that we were developing. As the ethnomathematician facilitating 

the dialogue, I was representing the voice of the farmers of Agawa and Gueday (having 

been able to document the practice). Geoff represented the voice of the mathematician.  

 

One problem that was discussed was the regulation of the water level at each payeo, the 

other was that of maintaining a network of flows between the papayeo. There were two 

outcomes of these meetings. The first outcome was the formulation of initial models for 

the two practices mentioned above. The second was Geoff’s ideas on what a model 

should look like and what indicators were there to determine whether the practitioners of 

a certain cultural practice go about mathematical modelling in some way. 

 

The following is a polished account of how Geoff and I, both mathematicians, talked 

about the problem of water regulation in the rice paddies. The account is based on the 

notes that I took during our conversation and whilst Geoff wrote his ideas on the board. 

The discussion captures the way mathematicians would normally analyse a problem.  

 

How to model the water flow in a paddy 

The venue was at Geoff’s office. He was thinking aloud and began writing on the board 

after I had explained the practice to him. As a mathematician myself, I understood what 

was going on: he was turning the problem into symbolic language, the first step in the 

process of abstraction. 

 

We can let 
i
w  represent the actual water level in a paddy, and *

i
w as the 

desired water level, or maybe we can call this optimal, or ideal? We need 
a critical level so that below this, no water flows out of the paddy. Let this 
be min

i
w .  

 
The variable is the water level

i
w . This is affected by several factors: 

evaporation, seepage, surface area, rate of flow of water going out from 
paddy i to paddy k. We then have the rate of change of water level with 
respect to time as: 
 

iiikiiiiii
i rAffhAsAe

dt

dw
++!!!= ! ,1,
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Here, )(te

i
is the water evaporation rate, )(ts

i
is the seepage rate, 

i
h is 

‘the hungriness’ factor, kif , is the rate of flow of water going out from 
paddy i to paddy k, r is the rain factor and 

i
A is the surface area of the 

paddy. Also, 

!
"
# <

=
..

0

,

min

,
wof

ww
f

ki

ii

ki  

 
We know that the rate kif ,  can be controlled by the farmer by 
manipulating her/his own outlet. 

 

The negative sign means that the parameter contributes to a decrease in the level whilst 

the positive sign indicates a contribution to the increase in the water level. For example, 

kif ,  represents water going out from a farmer’s paddy i, the water going to paddy k, thus 

its negative sign; iif ,1!  on the other hand represents water into paddy i, coming from 

paddy i-1, thus its positive sign. Rain, represented by r, obviously contributes to the rise 

of water level, which explains its positive sign. 

 

How to model a network of water flows 

Satisfied with this initial model, we next turned our attention to the problem of regulating 

water flows in a network of paddies.  

 

Using the same notation as above, we have 
ii
ww !

* as the measure of 
‘dissatisfaction’ in every paddy. What we want is to minimise this 
dissatisfaction, not only in one paddy, but over the whole network. 
 

We can consider !
=

"
N

i

ii
ww

1

*  as a cost function.  

The objective is to drive if to minimise dissatisfaction. But we can 
consider the average water level over a period of time. A better model is 
then given by: 
 

! "
=

#
N

i
lastweek

ii
dttw

T
w

1

* )(
1  
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Here, the integral !lastweek i
dttw

T
)(

1  represents the average water level over 

a period of time T. 
 

Geoff was not done yet. Now, he was mulling on the network of paddies. He continued 

whilst I took down notes. He was talking about something I was no longer familiar with: 

free chain. 

 
We have a finite number of paddies connected by the outlets. It is a free 
chain. So, consider a finite chain of N paddies that are connected by their 
respective water outlet.  
 

 )(, tf ki  is still the rate of flow of water going out from paddy i to paddy k.  
 
We can describe this situation in a diagram: 
 
 

 

                             Rate at the first paddy/outlet            Rate at the last paddy/outlet 
                             at time t=0.               at time t. 
 

Geoff continued to think aloud: as a network, this problem is a complex one. Noting that 

these mathematical problems fall under control theory, he came up with several 

questions:  

 

What kinds of decisions are made for the system to work? Given that the 

system of networks works, what adjustments or decisions on  )(, tf ki  could 
have disastrous effects? If the existing network was stable, then the people 
have solved a complex mathematical problem! 

 

He sounded amused and excited, giving the impression that this was something 

significant if studied further. We agreed that his questions are sound mathematical 

research problems that can be pursued. 

 

)(0, tfN )0(,0 kf 
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A Deficient Model, Ethically Speaking 

My last visit to Besao in January 2004 allowed me to interrogate the water flow models 

developed by Geoff and myself, based on two outcomes of the field work. The first has to 

do with what F1 told me about the responsibility to distribute water fairly; the second 

relates to being clean, or nadalos, as one of the attributes of a good water source (see 

Chapter Eight).  Another dialogue with F2 and M4 during this visit confirmed my initial 

doubts about the mathematical models that we developed. 

 

The ‘local’ model of controlling water level in a single payeo given by 

iiikiiiiii
i rAffhAsAe

dt

dw
++!!!= ! ,1,

 does not at all reflect the ethic of social 

responsibility. The more ‘global’ mathematical model does better, as the term 

!lastweek i
dttw

T
)(

1  reflects this responsibility, suggesting a successful water management 

and distribution over a previous period (last week). In this model, the contribution of each 

of the variables to the maintenance of water level in a payeo is the same as the rest – no 

variable is more critical than the others. 

 

However, from the point of view of the farmers, the social responsibility to provide water 

to everyone, as exemplified in the practice of the binnanes, is the overall consideration in 

the maintenance of the water level in one’s payeo, and hence, in all the papayeo in the 

area that benefit from the same water source. The global model did not capture the 

criticality of the ethic of social responsibility operating in the distribution and 

management of water in a payeo as well as in the entire network of papayeo. 

 

What about the attribute of being clean? Aside from being strong (napigsa) and big 

(dakkel), a good water source (puon di danum) must be clean so as not to bring illness to 

the rice plants and the people. This puon supplies the clean water that flows to the 

papayeo, the same clean water being managed and distibuted by the farmers. I argue that 

being clean is considered as an important attribute because it is critical to the survival of 

the people. An unclean water can destroy the rice plants, which provide sustenance; it can 
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also cause sickness and possibly death. How can a mathematical model about water flow 

reflect this important attribute of being clean? 

  

Geoff and I were viewing the dynamics of water flow from the perspective of 

mathematicians. We considered what for us were the critical variables that mattered in 

understanding the dynamics of the water flow.  Most of these variables were consistent 

with some of the factors considered by the farmers. However, the models that we 

developed for the distribution of water came out insufficient when viewed within the 

cultural context of the practice. This points to a possible danger when viewing cultural 

practice strictly from a mathematical perspective: certain values that are held important in 

the community may be unwittingly devalued or entirely missed out in the act of 

mathematisation.   

 

On the other hand, the free chain model that captures the complexity of the papayeo as a 

network of water flows has the potential of providing useful insights to the farmers about 

their practice. An answer to the question “what kinds of decisions are made for the 

system to work?” will alert the practitioners to actions and decisions, either individually 

or collectively, that might ensure the continuation of the practice, or its improvement, 

even its demise. Methods are well-developed in mathematics that can help explain the 

dynamics of a model of a complex system like the free chain model of the water flow. 

Whilst this question is interesting mathematically, its solution might prove critical to the 

survival of an important cultural practice. This is another example of how cultural 

practice might benefit from mathematics.  Elements of water flow management were 

used to relate to established ideas in mathematics, opening possibilities for enrichment in 

both. 

 
 
9.3 Insights from the Critical Dialogues 
 

This chapter showed how mutual interrogation can enrich the dialogue between 

mathematical knowledge and the knowledge embedded in stone walling and water 

management in rice terracing agriculture.  
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In the case of stone walling, it was argued that the practitioners were referring to the 

notion of “grip” when talking about their concerns of properly positioning stones. This 

notion of grip could easily be missed out by mathematicians and physicists who are 

trying to understand the practice from textbook knowledge; and in this context, the notion 

of grip was an unfamiliar, even an unusual way of thinking and doing stone wall 

construction. For Gio, Crismar and myself, we thought gravity and friction were the 

critical factors in stone wall construction. Interrogating our notions in relation to the 

perspectives of the stone wallers showed that we missed what to them was the more 

critical aspect of stone walling. 

 

In the case of managing water flows, it turned out that the mathematical models that we 

developed were deficient. Whilst the models may explain some aspects of water 

distribution and management, they did not incorporate the most critical value or ethic – 

that of social responsibility – that dictated how water flows should be managed in a 

community that values sharing and cooperative work. Interrogating the elements of the 

mathematical models with respect to the elements in the culture allowed me to realise 

what we missed out in the models that were developed. 

 

Another realisation is that there are certain desirable attributes about a practice that do not 

readily lend themselves to mathematical modelling. In the case of the water flow, as 

mathematicians, we were interested in modeling the dynamics of the ‘flow’, but failed to 

see the importance of being clean as a desired attribute of the water.  

 

On the other hand, and this has been argued earlier (see Chapter Five), these models may 

have practical benefits for the local practitioners. One may attempt to develop a new 

model incorporating the important variables of ‘social responsibility’ and ‘being clean’ 

Understanding the dynamics of a model may lead to a greater understanding of the 

phenomenon that it models. In this case, a more appropriate model for managing water 

flows may be pursued mathematically to understand its dynamics. If successful, this 

might possibly inform decisions made about the practice. 
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Informed by what I learned from the fieldwork, I took the responsibility of representing 

the cultural practitioners in the dialogues with the applied mathematicians, first with Geo 

and Cris for the stone wall practice, then with Geoff for water flow management. 

 

Representing the practitioners in the dialogues is not unproblematic. But through well-

thought out and properly implemented methods in qualitative research, re-presenting 

cultural practice and representing the practitioners during the process of interrogation 

may be carried out with integrity.  Aware of the danger of misrepresentation, I brought 

the models back to the cultural practitioners. These succeeding dialogues were critical in 

the interrogation process as they allowed me to re-view the models that were developed. 

It was through these that the insufficiency of the mathematical models became evident to 

me. 

 

What this chapter has shown are examples of how to go about interrogating cultural 

practice and mathematics. The exemplars illustrate that in an ethnomathematical research 

that uses mutual interrogation as a methodological approach, social/cultural modelling 

necessarily meets physical modelling. This does not always happen in the practice of 

Western mathematics. In fact, academic mathematicians try as much as possible to rid 

their models of ‘ambiguous’ and ‘unmeasurable’ variables. This practice somehow 

reflects the way Western intellectuals try to arrive at an ‘objective’ truth, which is by 

isolating and decontextualising parts of our world (Dumont, 2008). However, without the 

social/cultural context, the mathematical perspective is substantially limited. This chapter 

has shown that mathematics is just one way of viewing and understanding the world. 

 

Chapter Ten, the last chapter, discusses the usefulness of the methodological framework 

that was developed in this study and emphasises the importance of mutual interrogation 

as a methodological approach in ethnomathematics. 
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CHAPTER TEN 
 

TOWARDS A VIBRANT THEORY OF 
ETHNOMATHEMATICS 

 
 
This study was initially motivated by the desire to investigate conceptions of quantity, 

relationships and space that are associated with the practice of rice terracing agriculture 

in the communities of Agawa and Gueday, and to relate these QRS concepts to 

established mathematics. However, I soon realised the difficulty in going about this task 

because of concerns that have been raised about ethnomathematical practice.  Two 

concerns stand out: ideological colonialism and knowledge decontextualisation. I refer to 

this as the dual dangers in ethnomathematics.  As an indigenous person who has set out to 

study a cultural practice of my own people, and aware of the difficult issues surrounding 

indigenous peoples and research, getting unwittingly involved in a project susceptible to 

the dual dangers is unacceptable. Furthermore, these issues are antithetical to many of the 

principles of ethnomathematics. 

 

Because of this realisation, the research problem became a search for a methodological 

approach in ethnomathematics. What I sought was an approach that allows researchers to 

perform the ethnomathematical task of relating the structures of cultural practice to 

conventional mathematics whilst eluding the dual dangers.  

 

The study first develops a general framework for ethnomathematical research. As a study 

that looked at a cultural practice of a particular indigenous group, ethnography was 

adopted to gather field data. The idea of mutual interrogation was developed to set up a 

critical dialogue between mathematical knowledge and knowledge embedded in cultural 

practice.  

 

The methodological framework, the use of ethnography, and the idea of mutual 

interrogation were all informed by debates around the concept of culture as well as by the 
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awareness of the evolving nature of qualitative research, especially in the field of 

anthropology.  

 
 
10.1 The Methodological Framework for Ethnomathematical Research 

and the Use of Ethnography 
 

Four generic questions helped frame the whole process of studying the rice terracing 

practice. The first question of where to look directed me to identify two aspects of rice 

terracing agriculture, namely stone walling and water management, and showed that 

these are highly developed and organised systems of knowledge. As a study that looked 

at a cultural practice, the second question of how to look led me to ethnography. Using 

ethnography, information about these two practices, and the knowledge embedded in 

them, were described and re-presented in their cultural context. This study has validated 

the usefulness and appropriateness of ethnography. At the same time, it has argued that 

ethnomathematicians using ethography in their research have the responsibility to be 

reflective in their manner of re-presentation and in writing the ethnographical text. 

 

Based on the descriptions of the two practices, I searched for QRS concepts and ideas 

that are embedded in them. The last two questions in the framework (what have we 

found, and what does it mean?) required me to interrogate conventional mathematical 

concepts and beliefs with respect to the concepts and beliefs of the practitioners and the 

community. How to relate these QRS concepts and ideas to conventional mathematics 

(and what they mean to mathematics) is at the heart of the ethomathematical research. 

This is a difficult task, especially in the absence of external criteria that can be used to 

admit a concept or practice as mathematics, or mathematical. Also, in relating alternative 

concepts and ideas to established mathematics, one needs to be wary about the dual 

dangers, and to be careful to not get entangled in them. 

 

The difficulties brought about by the last two generic questions in the general framework 

led me to develop the idea of mutual interrogation. 
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10.2  Mutual Interrogation as a Process of Critical Dialogue 
 

This study has demonstrated the potential of mutual interrogation as useful in realising 

one of the goals of ethnomathematics, which is, to broaden our conception of 

mathematics. 

 

The exemplars of mutual interrogation between mathematical knowledge and the 

knowledge embedded in stone walling and water management show how one might go 

about a process of critical dialogue between two knowledge systems. They illustrate how 

mutual interrogation can draw out the conceptual similarities and differences between 

mathematical knowledge and knowledge embedded in cultural practice, whilst eluding 

the dual dangers. 

 

Ideological colonialism and knowledge decontextualisation will continue to endanger the 

ethnomathematical practice if we are not critical in carrying out our research. 

Practitioners in the field need to be aware of the debates about culture and the role that 

research has played in the colonisation and decontextualisation of culture and cultural 

practice.  The evolution of qualitative research, especially in anthropology, has been 

prompted by these issues. An ethnomathematician who employs mutual interrogation will 

necessarily become aware of these issues, and become alert to possible tendencies to 

impose one knowledge structure onto another. The same awareness will shield the 

ethnomathematician from the danger of knowledge decontextualisation. As a 

methodological approach and as a process of critical dialogue, mutual interrogation 

reminds us that the objective of ethnomathematical research on cultural practice is to be 

able to respond to the challenges posed by the cultural imperative. 

 

Mutual interrogation happens at various levels. It allows critical dialogue between 

cultures and knowledge systems and between social/cultural models and mathematical 

models.  
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Between Cultures and Knowledge Systems 

Mutual interrogation between cultures and knowledge systems is anchored in the 

assumption that encounters between cultures and other systems of knowledge are 

inevitable and ongoing, and these encounters result in cultural change. Through mutual 

interrogation, the encounter between mathematical knowledge and knowledge embedded 

in cultural practice may lead to change and transformation that are both welcome and 

necessary. The exemplars in this study suggest that social and cultural context can 

contribute to a better understanding of the potential of mathematics as well as the 

limitations of this potential. 

 

Mutual interrogation also allows practitioners in the field of ethnomathematics to respond 

to criticisms (see Horsthemke, 2006) about cultural relativism in ethnomathematics. As 

suggested in Chapter Three, cultural relativism is linked to cultural incommensurability, 

which suggests that knowledge is relative to millieu and cannot be interrogated. There is 

an assumption in the field that there are different ways of seeing the world, which are 

legitimate and equally valid, suggesting relativity (Barton, 1996; cf. Horsthemke, 2006).  

 

Horsthemke (2006, p. 15) gives a subtle but serious charge against ethnomathematics 

because of this assumption: 

 
… [T]he claim that there are several (equally) valid forms of rationality renders it impossible 

to evaluate competing knowledge claims. Even more seriously, any kind of behaviour or 

worldview could be accounted for and rendered immune to condemnation, in terms of 

employing or engaging a ‘different form of rationality.’ 

 

However, the concept of mutual interrogation suggests that cultures and cultural 

knowledge systems can and should engage in critical dialogue with each other, because it 

is only through interrogation and critique that transformation can happen. If 

ethnomathematics desires the transformation of mathematics, then it has to facilitate 

critical dialogue between mathematics and other knowledge systems. This is the essence 

of mutual interrogation, which rejects the suggestion that knowledge systems could not 

and should not interrogate each other. On the contrary, this study has shown that different 
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knowledge systems, in particular mathematical knowledge and knowledge embedded in 

cultural practice, need to interrogate each other because both can learn, and benefit from, 

the nuances of their respective cultural contexts. 

 

Mutual interrogation is located in the third stage of the envisioned transmutation of 

ethnomathematical practice. In this stage, the objective in investigating the knowledge 

embedded in cultural practice is not to compete with mathematical knowledge.  I argue 

that this tendency to evaluate competing knowledge claims may be seen as being rooted 

in the desire for objective truth (or the assumption that one form of knowledge is more 

valuable than the others if it is found to be closer to the ‘truth’). However, this has 

resulted in the marginalisation of other knowledge systems because truth is itself 

culturally defined. Dumont (2008) questions the desire for an unmediated approach to 

reality, arguing that (Dumont, 2008, p. 2): 

 
After all, the disciplined quest for purity of understanding and foundational truth (is) an 

endeavor that has caused no shortage of pains and suffering for oppressed populations of 

many kinds… 

 

As an example, this study could argue that the conceptual basis for stone walling is as 

complex as an applied mathematical model, as has been shown in the way the practice 

was set up to resemble methods in mathematics. We could also argue that the stone 

wallers are as conceptually rich as applied mathematicians. This study argues that 

viewing knowledge systems as competing against each other is potentially 

counterproductive – it seems to always end up with one knowledge system being 

marginalised or subjugated by the more dominant one. This has been the story of Western 

mathematics (Joseph, 1991). An agenda of ethnomathematics is to re-view this history 

and reclaim the stories and the voice of those knowledge systems that have been 

marginalised and subjugated. 

 

The point in showing the resemblance of stone walling to mathematics is not to prove 

either’s sophistication, and not to compete with each other. Such tendency will only lead 

to the criticisms engendered by the mathematical gaze. To compare, using mathematics 
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as the sole criterion, is not a dialogue.  In the context of this study, the resemblance of the 

stone walling practice with some methods in mathematics at best hints at the possibility 

of setting up a critical dialogue between these two systems that are parallel and equally 

valid in their respective contexts. Through mutual interrogation, concepts in one system 

may be used to enhance the other.  

 

The implication of the above discussion is that an ethnomathematical research adopting 

mutual interrogation as an approach frees itself from the burden of cultural relativism and 

incommensurability. There are legitimate and equally valid ways of seeing the world, 

some of which may be of interest to mathematics (the existence of which has been 

demonstrated in this study and in other previous ethnomathematical investigations, for 

example Barton (1996, 2008).  The point is that through mutual interrogation, these other 

ways of seeing the world have the potential of enriching and broadening our 

understanding of mathematics.  

 

Between Social/Cultural Models and Mathematical Models 

In this study, my reflections about the outcome of the dialogues points to the inadequacy 

of viewing cultural practice from a purely mathematical perspective. The study shows 

that in an ethnomathematical research using mutual interrogation as an approach, 

social/cultural models necessarily intersect with mathematical models.  

 

Mathematical models are powerful and important representations of aspects of certain 

natural phenomena.  A good mathematical model is judged not only to the extent that it is 

able to model ‘real life’ but more so in its usefulness to predict and help improve the 

quality of life. In the process of translating a complex natural phenomenon into a 

mathematical model, it is to be expected that some variables are deliberately left out. This 

study suggests that it is in this act of choosing which variables matter where 

social/cultural modelling and mathematical modelling separate.  

 

Even though modelling involves "a heroic simplification of a problem using the 

minimum possible number of basic variables in order to come to grips with the 
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essentials" (Alexander & Saaty, 1981, p. 11), mathematicians can continually improve a 

mathematical model so that it corresponds as much as possible to the actual phenomenon 

being investigated. One way to do this is by incorporating more variables and developing 

a more complex and perhaps more useful model. 

 

In improving mathematical models, the variables that are included are usually those that 

lend themselves to some degree of measurement, that is, these variables need to be 

quantifiable. However, as has been confirmed by this study, variables that are deemed 

important by a mathematician who is modelling a cultural practice may be fundamentally 

and conceptually different from that of the practitioner.   

 

In the case of water management, some of the more critical variables for the practitioners 

have to do with values that play a role in maintaining social order (social responsibility to 

share water with everyone as an ethic) and survival in the community (clean water that 

guarantees the health of the rice plants and the people). A challenge is thus presented to 

the mathematicians to find ways to incorporate such variables to make effective models. 

 

From our point of view as mathematicians who got involved in the dialogue, a good 

model of water flow depends on its ability to explain the physical dynamics of the 

practice, which in turn depends on the ‘correctness’ of the quantifiables or variables that 

we choose to include in the model. Because of this, one would expect that predictions 

afforded by our mathematical model will then be on aspects of water flow management 

that are mathematically measurable. On the other hand, if we mathematicians think as the 

practitioners, a good ‘model’ will no longer simply allow us to explain, or even solve, 

physical problems about water flows, but will also make us understand better how social 

values and ethics regulate such a practice.  

 

In the stone walling practice, the important and unconventional notion of grip emerged 

after engaging in a critical dialogue using elements of the practice and conventional ideas 

in physics. If explored further, a model around the notion of grip may be developed and 

may prove useful in understanding the dynamics of stone wall construction. Had we not 
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gone through the interrogation process, we (those involved in the dialogue) could have 

imposed our conventional views and missed out on the opportunity to have a fuller 

understanding and appreciation of the knowledge that is embedded in the practice. 

 

This study does not suggest the inclusion of any particular variable in the mathematical 

model of a cultural practice. What it suggests is that mutual interrogation can help reveal 

how viewing cultural practice from a purely mathematical perspective can be severely 

limited, and limiting. Through mutual interrogation, social/cultural models can 

substantively inform mathematical models so that these become more useful and relevant 

for the practitioners and the community. This is one sense of broadening our conception 

of mathematics. 

 

The Role of the Ethnomathematician 

The ethnomathematician is at the centre of the whole interrogation process. As the 

researcher of the cultural practice, the ethnomathematician re-presents the practice and 

documents the knowledge embedded in it. S/he initiates, and facilitates a dialogue 

between mathematics (or applied mathematics) and cultural practice, and between 

mathematicians (or applied mathematicians) and the practitioners of the cultural practice.  

 

In this study, my role as ethnomathematician was not limited to facilitating the dialogues. 

I re-presented the cultural practice and represented the practitioners in the dialogues with 

the applied mathematicians. These dialogues allowed me to interrogate my conceptions 

about mathematics. In this case, the interrogation between the two knowledge systems 

happened internally – within me as the ethnomathematician who studied these two 

cultural practices through ethnography. 

 

Another role of the ethnomathematician is to communicate whatever outcome or 

reflections that may result from the critical dialogues, especially to the practitioners of 

both the cultural practice and of mathematics. In particular, the practitioners of the 

cultural practice might gain new insights about their practice, and may be pleased to take 

their righful place as experts of a recognised knowledge system alongside others.   
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10.3  Limitations of the Study and Recommendations 
 

This study has identified four imperatives as a result of the social and cultural turn in 

ethnomathematics. This study focused in only one, which is the cultural imperative. The 

use of mutual interrogation as a methodological approach has proven to be useful in this 

respect. However, it is possible that this approach might also be used when doing 

ethnomathematical research that is motivated by any of the other imperatives. For 

example, in re-writing the historiography of mathematics, we can set up a critical 

dialogue between previously subjugated knowledge and Western mathematical 

knowledge to bring again to light those alternative ideas from the subjugated knowledge 

that have been left out, frozen, accommodated, or re-structured. 

 

One of the activities suggested in the general methodological framework developed in 

this study is the identification of external criteria for admitting a concept or practice as 

mathematics, or mathematical. This has not been done, and this study did not see the need 

to develop or identify these criteria partly because mutual interrogation as an approach 

allowed us to relate the structures of cultural practice to established mathematics without 

using any external criteria. However, this remains a challenge for future researchers 

especially for those who are interested in the philosophy of mathematics. 

 

My role as an ethnomathematician who facilitated the dialogues was a privileged one. I 

am a trained mathematician, and an indigenous person. What I studied was part of my 

culture.  In a way, I epitomised the ethnomathematician that Barton envisioned in his 

1996 work. It is possible that my being a mathematician and indigenous person might 

have framed the nature of the dialogues that were set up. However, the way mutual 

interrogation is developed in this study does not require the ethnomathematician to be a 

mathematician, a cultural knoweldge bearer, or both. Anyone who embarks on an 

ethnomathematical research and who is neither a mathematician nor a knowledge bearer 

might engage in mutual interogation of different nature. It will be important to document 

this experience in order to understand how mutual interrogation as an approach in 

ethnomathematics might be improved further. 
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10.4  Final Reflection 
 

In various ways, my multiple and evolving identities as a social activist, mathematician 

and indigenous person have informed and guided the journey that I have gone through in 

this thesis. It is a journey that has been filled with tension. At a very personal level, the 

dialogues, which have been central to this thesis, have been dialogues with myself. 

 

At the same time, it is with deep aspiration that the small contribution of this thesis, 

which is the idea of mutual interrogation, can help make a difference in our desire to 

continue making the theory of ethnomathematics robust and vibrant. 

 

Because of this study, I am more convinced that ethnomathematics can help transform 

mathematics so that it can contribute better in realising D’Ambrosio’s dream of a just and 

humane society. Many in the field continue to do so. 
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APPENDIX A 
 
 

Posing Ethical Questions in Ethnomathematical Research 
 

These scenarios were constructed in the early stages of this study to help me think about 

the ethical issues in ethnomathematical research (see Chapter Two, p. 29). 

 
The Stone Wall Scenario 
 

What if… 

I find, during my work with those who build rice paddies, that these technicians have a 

completely different way building stone walls. This involves a cunning way of putting 

notches in the stones so that they fit together in a way which makes the wall very much 

stronger (which is needed since water is very heavy). I describe this in detail in my thesis 

as an example of innovative technology with direct contemporary application. 

 

Through my post-thesis presentations, a stone-wall artisan in New Zealand (married to a 

mathematics teacher who comes to one of my NZAMT presentations) gets to hear about 

this technique, reads the relevant part of the thesis, and then asks me for any further 

information I have. I talk to him informally for some time, telling all I know as far as I 

know it. 

 

The NZ artisan realises the significance of this technique in his work. The artisan 

advertises that he can build stone walls cheaper and stronger than anyone else (since he 

can use less stones for any one wall), and, over a couple of years builds a reputation for 

doing just this, becoming pre-eminent among NZ stone wall builders. 

 

He (the NZ artisan) becomes aware that a competitor has taken apart one of his walls to 

sees how he does it and to learn the technique. To protect his position he patents the 

technique in New Zealand, and, a year later, also overseas. This costs a lot of money, but 

seems to him a good investment. So it proves. His company builds an international 
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reputation, and he retires well-off while his company’s workers continue to use the 

technique both in NZ and abroad. 

 

In his retirement he takes a holiday to see the rice terraces of the Philippines … 

 

What if… 

I came across an article about the success of an NZ company specialising in a new and 

innovative way of building infrastructures where stonewalling is incorporated in the 

construction. I recognised the owner of the company.  He was the person who met with 

me a year ago asking me about my research on rice paddies in the Cordillera.  In that 

meeting, I explained to him in detail the system of stonewalling that the people employed 

in their terrace construction which made their rice paddies withstand the test of time. 

 

It immediately struck me in the face.  I smelled theft. 

 

As the researcher, I felt I had the responsibility to expose what I perceived was a clear 

violation of the intellectual property rights of the Filipino stone wallers. 

 

What should I do?  Should I go back to the community and urge them to file a case 

against the company? Is this part of my responsibility as a researcher? 

 

I decided it was my moral obligation to inform the community about what happened and 

tell them about their right to reclaim their knowledge.  They recognised the gravity of the 

situation, but did not fault me for what had happened.  However, because of the difficulty 

of filing cases and because of the anticipated costs that the case would entail, the 

community decided not to pursue the case. 

 

Having been exonerated by the community, I should have felt better. But I didn’t. 
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APPENDIX B 
 
 

The Water Flow Scenario 
 

What if… 

As part of my commitment, I promised to discuss with the community whatever I find in 

the course of my research.  This is also a way of validating what I will “see.” 

 

After documenting, describing and elaborating a “completely different way of thinking 

about water flow,” I realised that their method of managing water flow is ingenious and 

may be commercialised for their benefit. I was excited to meet with the community to 

present my results.  The community already had experiences in the past where their 

knowledge about certain medicinal plants had been stolen from them in the form of 

patents that are now owned by big pharmaceuticals. I felt it was time for them to benefit 

from their indigenous knowledge. 

 

The community suddenly decides that even though their knowledge is too precious, they 

do not have the interest to make money from it, and that I could go ahead and publish my 

results? Should I just give in to their request?  Or should I insist that it was best for the 

community to take advantage of this knowledge for commercial purposes? 

 

I know that even I could benefit from the practice if I decide to offer it to an engineering 

firm. How should I, as an ethnomathematician, feel about this? 
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