Ethnomyths:

A critical examination of the epistemological and educational challenges of ethnomathematics

Abstract

‘Ethnomathematics’ is a fairly recent movement that emerged in antiracist, postcolonialist theory about the intersection of mathematics, education and politics. Its project is not only to challenge mainstream or academic mathematics, that is, ‘Eurocentrism’ in mathematics and mathematics education, but also to enable the revision of school curricula by (re)locating and (re)embedding the objectives, content and methods of mathematics education in the cultural environment of learners. The present article, while sympathetic to many of the concerns of this project, argues that there are substantial limitations and errors involved in the advocacy of ethnomathematics – especially regarding the epistemological assumptions it contains. After attempting to provide some conceptual clarification around the salient issues and ideas, this paper concludes by gesturing towards what is arguably a more feasible approach to accommodating the concerns at hand. A framework of basic human rights appears to be a more appropriate locus for the pertinent concerns and demands.

Ethnomathematics versus mainstream or academic mathematics

The movement that has become known as ethnomathematics involves a study of mathematics that takes into account the social and cultural context in which mathematical reasoning is employed. The term etnomatemática was first coined by Ubiratan d’Ambrosio
 to indicate that mathematics refers not only to symbolic systems but also to concrete physical practices or activities such as ‘ciphering, measuring, classifying, ordering, inferring, and modelling’ (Borba, 1990/ 1997, p. 265):

Ethnomathematics is the mathematics practiced by cultural groups such as urban and rural communities, labor groups, professional classes, children of a certain age bracket, indigenous societies, and many other groups that identify themselves through objectives and traditions common to these groups. (D’Ambrosio, 2001, p. 9)

It is used specifically with regard to the thinking and practices in small-scale indigenous societies. Yet, in a broader sense, the prefix ‘ethno’ has been used to refer to any socio-cultural group, that is, labour communities, traditional religious groups, professional classes etc. D’Ambrosio also emphasises the political nature of the enterprise: 

Beside this anthropological character, ethnomathematics has an indisputably political focus. Ethnomathematics is imbued with ethics, focused on the recuperation of cultural dignity of human beings. The dignity of the individual is violated by social exclusion that often prevents one from passing discriminatory barriers established by the dominant society, including, and principally, the schooling system. (D’Ambrosio, 2001, p. 9)

It is clear, then, that ethnomathematics is a movement that has emerged with multiculturalism and postcolonial discourse, with profound educational as well as epistemological implications:

Ethnomathematics consists both in this reflection on decolonisation and in the search for real possibilities of access for the subaltern, for the marginalized and for the excluded. The promising strategy for education, in societies that are in transition from subordination to autonomy, is to reestablish the dignity of its individuals, recognizing and respecting their roots. To recognize and respect the roots of an individual does not mean to ignore and reject the roots of the other but, in a process of synthesis, to reinforce one’s own roots. (D’Ambrosio, 2001, p. 42; my emphasis)

Marcelo Borba contends that ‘ethnomathematics … can be seen as an epistemological approach to mathematics’ (Borba, 1990/ 1997, p. 261):

One way of knowing is mathematics. Mathematical knowledge expressed in the language code of a given sociocultural group is called “ethnomathematics”. (Borba, 1990/ 1997, p. 265)

Arthur Powell takes ethnomathematics to represent ‘a break with attributes of Enlightenment thinking’. ‘In particular’, he contends, ‘it departs from a binary mode of thought and a universal conception of mathematical knowledge that privileges European, male, heterosexual, racist, and capitalistic interests and values’ (Powell, 2002, p. 19; on ‘male domination’ in mathematics, see also Martin, 1997, p. 165). Powell fails to elaborate on the notions of ‘binary mode of thought’ and ‘universal conception of mathematical knowledge’ – in fact, he fails to provide his preferred definition of ‘mathematical knowledge’, as does Borba. Moreover, Powell’s contention that the aforementioned conception ‘privileges European, male, heterosexual, racist, and capitalistic interests and values’ may be ‘politically correct’ – but it is logically dubious and, as it stands, amounts to little more than name-calling. Mathematics is a formal science, while sexism, heterosexism, racism etc are empirical phenomena. Powell appears to be committing a category mistake here. If it is his intention to condemn occidental arrogance regarding other mathematical knowledge systems, then it is advisable to separate the moral and political from the epistemological project. The question ‘Whose knowledge counts?’ can be understood both in terms of power relations and in epistemic and veritistic (or truth-promoting) terms. Concerning the former, Powell may well be justified in his criticism of ‘Eurocentric historians of mathematics [who] have largely discounted [the] ideas [of an African elite]’ (Powell, 2002, p. 20). To dismiss any indigenous perspective or traditional practice out of hand, just because it does not match or concur with our own, is prejudice, pure and simple. He may also be correct in feeling that ‘the general empowerment through critical ethnomathematical knowledge is … a very important part of the struggle to overcome the colonized mentality’ (Powell, 2002, p. 27). Yet, it is considerably more problematic to attribute as a matter-of-course, as Powell seems to want to do (as do Adam, Alangui & Barton, 2003, pp. 328, 329), the status of knowledge and truth to the beliefs and knowledge claims of indigenous people, members of small-scale communities etc. This kind of move is problematic because it usually goes hand in hand with an explicit or implicit relativism about knowledge and truth.

It may be worthwhile to examine in some detail Powell’s criticism of the ‘Eurocentric myth … and [how] it [a]ffects school curricula’ (Powell, 2002, p. 22; grammatical correction mine). He writes,

Ethnomathematics challenges the particular ways in which Eurocentrism permeates mathematics education: that the “academic” mathematics taught in schools world-wide was created solely by the European males and diffused to the [p]eriphery; that mathematical knowledge exists outside of and unaffected by culture; and that only a narrow part of human activity is mathematical and, moreover, worthy of serious contemplation as “legitimate” mathematics. Many ethnomathematicians view themselves not as neutral academics, but as activist academics, committed to finding ways to contribute to struggles for justice through our educational work. They [are] not just interested, for example, in the mathematics of Angolan sand drawings but also in the politics of imperialism that arrested the development of this cultural tradition, and in the politics of cultural imperialism that discounts the mathematical activity in creating Angolan sand drawings. Further, they are alert for ways that this contextualised mathematical knowledge can be used in educational settings to contribute to greater social justice. (Powell, 2002, pp. 22, 23; corrections mine; on Tchokwe sona sand drawings, see Gerdes, 1994b, pp. 32-34; Gerdes, 1999, pp. 157-160)

At first glance, Powell’s central contentions and his characterization of the ethnomathematical enterprise seem to be valid. As characterised here, the position assumed by ‘Eurocentric historians of mathematics’ appears to be presumptious, as well as morally and intellectually dishonest. However, one needs to distinguish between three kinds of reasons for discounting a particular cognitive tradition or cultural activity. Thus, a particular cognitive tradition or activity may be deemed worthless, inferior, invalid etc simply because it is ‘indigenous’, ‘local’, ‘non-European’, ‘non-white’, ‘non-academic’, ‘female’, ‘non-male’ etc. Or, the reason given may be that it does not qualify as (a form of) ‘knowledge’. Finally, and most subtly, one might spell out the implications of conceiving and constructing ethnomathematics as a discipline or institution separate and different in kind from mainstream mathematics. One might cite the undesirability of these implications as a reason for scepticism about the ethnomathematical enterprise. 

Without wishing to elaborate here, I take it as plain that the first of these ‘reasons’ is deficient. This kind of approach is, indeed, indicative of a racial, sexual or cultural hegemonism that is difficult to defend in the absence of discipline-specific and epistemic criteria. Powell and others are right in condemning this mindset as an irrational prejudice. However, insofar as there are, to my knowledge, very few – if any – theorists and writers who still subscribe to this approach, focusing on it strikes me as misdirected. I consider the second and third reasons much more promising and challenging, and it is on these that I wish to concentrate in what follows. Once I have covered the pertinent considerations, this will enable me to respond to the educational challenges enumerated by Powell.

The defence of ethnomathematics

If the predominant identification of ethnomathematics with concrete physical practices is all there is to understanding the project, then it is relatively easy to resolve any disputes that may exist. However much the practices or skills involved may diverge, it is the results they produce (and the consistency with which these are produced) that count. And if the latter are identical across ethnic, cultural and social boundaries or divides, there is little ground for debate over which method or practice is valid or legitimate. Thus, whatever the means or methodology, what matters is that the shepherd brings back an identical number of sheep and that the accountant gets her books to balance (or at least finds the error). 

However, defenders of ethnomathematics seem to want to make a stronger claim. They have condemned advocates and practitioners of mainstream mathematics at a political level, for violating the sovereignty of an ethnic or cultural group, as well as at a psychological level, on the grounds of insensitivity to ‘local culture’ (see Berry, 1985; Gerdes, 1994a). The underlying tenet of the defence of ethnomathematics, indigenous science, and related movements is that what is perceived as ‘universal’ is merely the perception common to those who already share a particular culture and/ or historical perspective. In this regard, the most significant questions seem to be:

· Is there such a thing as ‘mathematical truth’? Or are there many diverse and, indeed, conflicting truths? How does this bear on the idea of universality, commonality etc of knowledge?

· With regard to ethnomathematics, what does ‘indigenous knowledge’ refer to? Is it practical knowledge, a (set of) skill(s), or is it (also) theoretical/ factual/ propositional knowledge? Under what circumstances, then, does the idea of ‘indigenous (mathematical) knowledge’ make sense?

· Is ethnomathematics a discipline that is not only practically but also conceptually/ logically/ theoretically distinct from mainstream (occidental) mathematics? Does it involve radically different standards of mathematical reasoning and justification (if these apply at all)?

· Finally, what is advocacy of ethnomathematics meant to achieve? In particular, what function does the prefix ‘ethno’ have in this regard?

For the purposes of this paper, I will present the defence of ethnomathematics as involving one or several of the following claims, or ‘myths’ as I characterise them here. (Another such myth is contained in Adam, Alangui & Barton’s suggestion that ‘the role of ethnomathematics in mathematics education is now predominantly an empirical matter’; 2003, p. 327.) Concerning the questions about mathematical truth, there appears to be a tendency (perhaps insufficiently considered) among proponents not only towards cultural relativism but towards a more thorough-going relativism about truth and knowledge. According to this position, there is no such thing as ‘mathematical truth’: there are no universal truths, only truths relative to particular cultural and ethnic groups and modes of inquiry. Similarly, or as a consequence, the conception of mathematical knowledge as universal is mistaken. Regarding the question about knowledge, the notion of ‘ethnomathematical knowledge’ remains largely undefined in the pertinent literature, apart from being characterised as a cultural activity or tradition, that is, determined by ‘social interests’. Despite Powell’s assertion, ‘Our practice confirms that ethnomathematical knowledge increases student[s’] self-confidence and opens up areas of critical insight in their understanding of the nature of knowledge’ (Powell, 2002, pp. 27, 28; see also Powell & Frankenstein, 1997, p. 326; corrections mine), there has been disconcertingly little elaboration on the nature of knowledge, let alone how it is understood by students, in the relevant literature. ‘Mathematical knowledge’, like other knowledge, covers not only skills and concrete practices but also theoretical knowledge. Among defenders of ethnomathematics, the understanding of the latter (also referred to as ‘propositional’ or ‘factual’ knowledge) is arguably relativist. 

There also appears to be a tendency, if only implicit, among such advocates to respond affirmatively to the third question, to see ethnomathematics as distinct or different from mainstream mathematics. Moreover, because of this difference, proponents of mainstream mathematics ought not (indeed, cannot) judge ethnomathematical enterprises or projects. Thus, if it is true (or at least plausible) that ethnomathematics is separate and distinct discipline, this would strengthen the verdict that it may be beyond the scope of critical assessment and judgment by mainstream (‘malestream’?) theorists. At the very least, to embark on such a critical evaluative enterprise could be seen and condemned as hegemonism, arrogance and neocolonialist meddling. 

In what follows, in an attempt to dispel these myths, I will argue the following:

· There is such a thing as ‘mathematical truth’. There are transcultural truths in mathematics that function as the objective anchor of mathematical knowledge.

· A relativist conception of knowledge and truth (in mathematics as elsewhere) is indefensible, on logical as well as empirical grounds. 

· The view that all mathematical knowledge is ‘culturally bounded’, and that ethnomathematics is distinct or fundamentally different from mainstream mathematics is deficient. There exist shared standards of mathematical reasoning and justification across mathematical practices and conceptualisations.

· Finally, the problematic component in the project under discussion is arguably the prefix ‘ethno’. The emphasis on ethnomathematics, clearly and critically seen, has neither the political nor the educational clout its proponents desire. What it seeks to counter, sexism, racism, cultural hegemonism and neocolonialism, is more successfully opposed in terms of appeals to rights. By the same token, opposition to these phenomena is better formulated in terms of rights language.

Truth and knowledge

Brian Martin approvingly quotes Judith Grabiner’s idea that there have been ‘revolutions in thought which changed mathematicians’ views about the nature of mathematical truth, and about what could or should be proved’ (Grabiner, 1974; Martin, 1997, p. 164). Using Grabiner’s example of the gradual professionalisation of mathematics, Martin takes this to illustrate ‘how the social organization of the profession of mathematics can affect views about the nature of mathematical truth’ (Martin, 1997, p. 164; my emphasis). He also argues that 

[t]he belief that mathematics is a body of truth independent of society is deeply embedded in education and research. This situation, by hiding the social role of mathematics behind a screen of objectivity, serves those groups which preferentially benefit from the present social system of mathematics. (Martin, 1997, p. 168; my emphasis) 

Contrasting ethnomathematics with academic mathematics, Gelsa Knijnik states, 

By legitimizing as mathematics more than just intellectual products of the Academe, and by considering the form of other, non-hegemonic ways of knowing and producing mathematics, ethnomathematics relativises the “universality” of (academic) mathematics and, moreover, questions its very nature. … In problematising academic mathematics, ethnomathematics emphasizes not only that mathematics is a social construction but, more than this, that such a construction takes place in a terrain shaped by political dispute around what will be seen as mathematics, around which will be considered the legitimate way of reasoning, and therefore, around which groups are those that can legitimately produce science. (Knijnik, 2002, p. 13)

I will say more about the logic and coherence of relativism in the next section. Here I want to comment mainly on Knijnik’s challenge to the universality of academic mathematics and her remarks on ‘legitimizing … mathematics’, as well as on Martin’s remarks concerning the social embeddedness of (mathematical) truth and his doubts about the ‘objectivity’ of mathematics. Martin and Gardiner may be right about changes in views about the nature of mathematical truth – yet, contrary to what they both seem to want to argue, this does not establish anything about the nature of mathematical truth as such. Similarly, the belief ‘that mathematics is a body of truth independent of society’ may be ‘deeply embedded in education and research’, but this does not mean that mathematical truth itself is so embedded.

Contra Martin and Knijnik, mathematical propositions seem to be universally and unchangeably true, as well as necessarily true. For example, arithmetic truths like ‘2+2=4’ are true regardless of time and place. This is not contradicted by alleged counter-examples (adding 2 liters of water and 2 liters of alcohol, 2 cats and 2 goldfish etc.). If one has 2 and adds another 2, then at that moment one has 4. Arithmetic does not tell us anything about natural processes, like molecular interpenetration of two substances and predatorial relations). Similarly, if two things give birth or rise to a million things (amoebas, rabbits), this would not threaten the veracity of ‘1+1=2’. Neither does the consideration that adding 1 drop of water to another drop would produce 1 slightly bigger drop: in this case, the focus has shifted from numbers to physical substance and empirical observation – which is not the concern of arithmetic. Although arithmetic, and mathematics in general, is a useful tool in science, neither is the subject matter of mathematics physical objects nor is empirical observation the ultimate ground for deciding the truth or falsity of mathematical propositions. 

Munir Fasheh takes the ‘objective of mathematics teaching [to] be to discover new “facts” about one’s self, society, and culture, to be able to make better judgments and decisions; and to build the links again between mathematical concepts and concrete situations and personal experiences’ (Fasheh, 1982/ 1997, p. 276). Unfortunately, the examples that follow this promising suggestion conflate empirical inquiry and conjectures about or interpretations of physical data with ‘interpretations’ of mathematical facts and truths. Thus he claims, 

“one equals one” is mathematical fact, but its description and interpretation and application differ from one situation to another and from one nation to another. A fresh and delicious apple is not equal to a rotten apple. A certain chair is not equal to another chair in all its details no matter how identical they seem to be. … Strictly speaking, then, “one equals one” does not have true instances or application in the real world. (Fasheh, 1982/ 1997, pp. 281, 282.)

Fasheh’s example misses the point. In fact, he has committed a category mistake by changing the subject from numbers and numerical identity to physical objects and material identity. Moreover, his last assertion is clearly mistaken: ‘one equals one’ could be seen as a statement of self-identity – which is as applicable, albeit uninformative, in the ‘real’ as in the ‘mathematical’ and ‘logical’ world.

Whether or not certain other mathematical axioms (like those in geometry) are true, or whether or not they are to be taken as describing physical reality, there is a shared reliance on the method and principles of deduction. The need of the ancient Egyptians to redraw field boundaries each year as a result of the Nile floods (which is where the practical origin of geometry is arguably located; see Flew, 1999, p. 131), the attempt by the Greeks to turn geometry into a rigourously axiomatised science, and the more recent demonstration by geometers that conventional axioms suffice for ordinary finite distances but will not do for the millions of light years in outer space, because of the ‘curvature of space’ (see Mlodinow, 2002) – all these rely on shared standards of deductive rigour in terms of reasoning and justification. Furthermore, algebraic laws like commutative and distributive laws are not products of convention or a ‘social construction’ but universal laws underpinning abstract structures.

The fact that all the evidence is ‘not yet in’ does not jeopardise the universal status of mathematics. If anything, the proofs in number theory and topology furnished in recent years (Andrew Wiles’s proof of Fermat’s Last Theorem, confirmed in 1995, and Grigori Perelman’s apparently successful attempt to prove Poincaré’s conjecture that there is only one way to bend three-dimensional space into a shape without holes – just as a sphere is the only way to bend a two-dimensional plane into a shape without holes) illustrate the objectivity and universality of mathematical propositions and justification.

It would appear that the debate about the nature and status of mathematical truth waged between those who support a ‘discovery’ approach and those who endorse an ‘invention’ model (referred to by Romberg, 2004) misses the point. Obviously, the concepts employed in mathematics are ‘human’ in origin, yet to what they refer and are applied goes beyond human presence, agency or ‘invention’. That is, while the terms and symbols denoting mathematical phenomena are, in an important sense, not discovered, the events and complex relations to which they refer are, again in an important sense, not invented or socially constructed. They are objectively accessible, transcultural phenomena. 

Knijnik’s idea that ‘[ethnomathematical] knowledge, impregnated by practice, tends to be devalued by the dominant groups, since it has closer ties to the local world where it is produced than to universal narratives’ (Knijnik, 2002, p. 14) makes a certain amount of sense in its emphasis on practice, for example, in terms of ‘knowledge-how (to). Yet, ‘mathematics is not just a set of skills but a collection of (events and phenomena) that relate to each other’ (Romberg, 2004). Mathematical practices need to be checked against the theoretical and conceptual, and the results they yield assessed and evaluated. It follows that inflating the significance of ‘the local world’ and making short shrift of ties to ‘universal narratives’ is bound to be counterproductive. In effect, it lessens (if not obliterates) the epistemic and veritistic (or truth-promoting) features of this project. 

Similarly, Knijnik’s remarks about the ‘legitimisation’ of alternative mathematics contain a conceptual error (see also Martin, 1997, p. 156, on ‘valid knowledge’; Borba, 1990/ 1997, p. 267). If something is ‘knowledge’ in a theoretical or propositional sense (for example, knowledge-that 2+2=4, that the ratio of the circumference of a circle to its diameter is a constant, that a negative integer multiplied by another negative integer gives a positive integer etc), then one of its necessary components or conditions is justification. It follows that to speak about its legitimisation involves a tautology. Mathematical knowledge, qua knowledge, cannot but be legitimate or valid. In other words, suppression of nonacademic mathematics is a problem only if the latter amounts to ‘knowledge’: it then becomes an issue of social (in)justice, apart from being logically and epistemically indefensible.

Mathematics, ‘social interests’ and the problem of relativism

‘In Third World countries’, warns Fasheh, 

we should be careful not to follow the Western way of interpreting objective knowledge as being purely abstract, absolute and detached. In teaching a mathematical concept or  “fact”, we should ask for examples where that concept or fact is applicable or true and where it is not; we should ask about some of the uses, misuses, and abuses of that concept or fact. (Fasheh, 1982/ 1997, p. 285)

Apart from pointing to a relativism about mathematical knowledge and truth, this passage contains a further, somewhat confused reference. The ‘examples’ Fasheh provides have more to do with the misuse and abuse of teacher authority, and basic professional, pedagogical incompetence, than with misuse and abuse of mathematical concepts and facts.

In a similar vein, Martin argues that ‘there is no overarching rational method to decide what is valid knowledge: scientific knowledge depends, on some level, on the vagaries of history and culture’ (Martin, 1997, p. 156). Approaching mathematics from the ‘social interests’ perspective of the sociology of knowledge, Martin takes ‘interests’ to refer to 

the stake of an individual or social group in particular types of actions or social arrangements. … “Social interests” are those associated with major social groupings such as social classes, large organizations, occupational or ethnic groups. (Martin, 1997, pp. 156, 157)

What tools does the sociology of knowledge offer for conceptualising mathematics? 

The dynamics of knowledge involve social, economic, political, religious, biological, and all sorts of other factors. Rather than assuming that content and structure of knowledge are “given” by logic or the nature of reality – a transcendental explanation of knowledge – the sociology of knowledge looks for a more mundane explanation. (Martin, 1997, p. 157) 

The key features here are that knowledge is explained ‘in casual terms’, that ‘explanations (are) impartial and symmetrical with respect to the truth or falsity of the beliefs being explained, and that the theory (is) applied to itself’ (Martin, 1997, p. 157; see also Barton, 1999, p. 32). Martin continues, ‘The studies in the sociology of knowledge initiate the case that mathematics is connected with social interests, by refuting the view that mathematical knowledge always springs antiseptically from the nature of logic, from physical reality or from mathematicians’ heads’ (Martin, 1997, p. 162). Perhaps unsurprisingly, sources of patronage (funding), professionalisation (and bureaucratisation), male domination and specialization are seen to constitute ‘the social system of modern science’ and to be indicative of the connection between ‘pure mathematics’ and social interests (Martin, 1997, pp. 163-167).

It is not only the practitioners of ‘pure mathematics’ who are to blame, contends Martin: ‘One may judge the mathematics by the same criteria used to judge (its) application. It is not adequate to say that the killer is guilty while the murder weapon is innocent, for in these sorts of application (telecommunication satellites, anti-personnel weapons, solar house design) the mathematical “weapon” is especially tailored for the job’ (Martin, 1997, p. 167). According to Martin, 

The question, “What is the link between mathematics and social interests?”, is usually answered in advance by assumptions about what mathematics really is. If mathematics is taken to be that body of mathematical knowledge which sits above or outside of human interests, then by definition social interests can only be involved in the practice of mathematics, not in mathematics. This Platonic-like conception sees mathematics as value-free, but is itself a value-laden conception: it serves to deflect attention from the many links between mathematics and society. (Martin, 1997, p. 168) 

Even if Martin is correct in his assessment of the ‘Platonic-like’ conception – which is debatable (Plato sees mathematics as intrinsically valuable) –, this would not mean that mathematics itself is value-laden, but only that conceptions of mathematics are value-laden. It is clear, moreover, that Martin’s own assumptions prejudge the question concerning the necessity of the link between mathematics and social interests, such that they tend to blur the distinction between the practice of mathematics and mathematics proper, the application and the discipline. The sort of reductivist move involved in connecting any (body of) knowledge essentially with social interests is, at best, uninformative. At worst, it is mistaken. Finally, the question arises whether what Martin and also Barton (1999, p. 32) enlist here for present purposes as ‘sociology of knowledge’ is not a misnomer, more accurately rendered as ‘sociology of belief’ or ‘sociology of practice’. 

A few additional comments: The search for a ‘mundane’ explanation of the structure and content of knowledge and the demand that knowledge be explained ‘in casual terms’ are not unreasonable. I would argue that an understanding of knowledge as ‘adequately justified true belief’, with the added proviso that ascription of mathematical knowledge be context-sensitive (see below), fulfills both. Furthermore, as far as ‘blaming’ the mathematical ‘weapon’ is concerned, ‘innocence’ or ‘guilt’ are not concepts that apply to weapons. ‘Harmfulness’ would be more appropriate – but can mathematics be ‘harmful’? Martin seems to be committing a category mistake here.
 Finally, neither the social interest model nor the ‘transcendental’ account of mathematical knowledge is very plausible: the latter because of its complete failure to refer to the human components, strength of belief and context of justification, let alone practices and activities, the former because of its inherent relativism.

Knijnik’s assertion that ‘ethnomathematics relativises the “universality” of (academic) mathematics and, moreover, questions its very nature’ (p. 13; see also Knijnik, 1999, p. 186) is clearly contradicted by what she states elsewhere. In an earlier piece, Knijnik characterizes the ‘ethnomathematical approach’ as ‘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’ (Knijnik, 1997, p. 405; see also Knijnik, 1999, p. 186; Knijnik, 2002, p. 11). A consistent, coherent relativism cannot establish comparisons between, let alone analyze or question the power relations involved in the use of, ethnomathematical and academic knowledge.

Knijnik’s ‘argument that humanity as a whole has the right to gain access to and use knowledge created by human beings’ Knijnik, 2002, p. 12) is manifestly nonrelativist. Moreover, the value it refers to – humanity’s right to access – is not only presented here as having universal purchase but it indicates an endeavour that is more feasible than advocacy of a project of questionable logic. As I will argue below, given the relativism underlying the ethnomathematics approach, inclusion – like in school curricula – is best achieved on the basis of a rights approach. 

Knijnik’s point about ‘access’ raises the question of relevance of mathematical problems and their solutions. Different individuals and social or cultural groups deem different examples, methods and approaches relevant. While this consideration appears to strengthen the case for contextual relevance in the initiation into mathematics, it cannot imply shielding learners from anything that is not (considered) relevant. The net result of such information- and knowledge control would be a severely impoverished curriculum.

The teaching and learning of mathematics arguably has a strong contextual component in another sense, and this may influence the ascription or attribution of mathematical knowledge to a person. That is, one takes levels of ability in reasoning and justification into account. For example, in appraising children’s mathematical knowledge, there are varying degrees of leniency and stringency in applying standards of evidential adequacy. The consideration that attribution of knowledge is context-sensitive does not imply a relativist understanding of knowledge. What is ‘relative’ is the justification required or expected: it varies according to different standards of adequacy.

Fundamental difference and the ‘cultural boundedness’ of mathematical knowledge

D’Ambrosio points out that belief in the universality of mathematics is contradicted by recent ‘evidence of practices which are typically mathematical, such as counting, ordering, sorting, measuring and weighing, done in radically different ways than those which are commonly taught in the school system’ (D’Ambrosio, 1985, p. 44; emphasis mine). Powell and Frankenstein add that ‘once we abandon notions of general universality, which often cover for Eurocentric particularities, we can acquire an anthropological awareness: different cultures produce different mathematics and the mathematics of one culture can change over time, reflecting changes in the culture’ (Powell & Frankenstein, 1997a, p. 6; my emphasis). 

Borba concurs: ‘ethnomathematics should not be understood as “vulgar” or “second class” mathematics, but as different cultural expressions of mathematical ideas’ (Borba, 1990/ 1997, p. 266). ‘The notion of ethnomathematics’, says Borba,

has clear implications for education. If different people produce different kinds of mathematics, then it is not possible to think about education as being a uniform process to be developed in the same way for different groups. (Borba, 1990/ 1997, p. 266, 267)

He argues that the ethnomathematical ‘knowledge developed, for example, by groups of students should be compared with the (ethno)knowledge developed by the academic (mathematical) disciplines in a way that this academic knowledge can also be seen as culturally bounded’ (Borba, 1990/ 1997, p. 269; emphasis mine).

Knijnik writes, in a similar vein: ‘in dealing with mathematics not in an abstract form, but as a cultural artefact, directly connected to traditions, to ways of living, feeling and producing meanings of different social groups, ethnomathematics refers to mathematics in the plural, with academic mathematics – the one we usually call the mathematics – being one of these different mathematics’ (Knijnik, 2002, p. 14). It should be clear by now that the kind of ‘comparison’ Borba rightly deems so important for education is possible only if these different pockets of mathematical activity and insight are, in fact, commensurable. The postulation of radical differences, and of the ‘cultural boundedness’ of all knowledge, as well as the denial of universality with regard to mathematical knowledge militate against the possibility of transcultural comparison.

In a critical response to Powell (Powell, 2002), Mamokgethi Setati argues that 

ethnomathematics can be defined as the mathematics practiced by a cultural group defined by [a] philosophical and ideological perspective. The question here therefore is how different is this from mathematics? In my view, mathematics is also practiced by a cultural group defined by [a] philosophical and ideological perspective. (Setati, 2002, p. 31; amendments mine)

This contention, while correctly problematising the purported ‘difference’ of ethnomathematics, seems to miss the point. The point does not reside in being ‘defined by a particular philosophical and ideological perspective’ but rather in providing a satisfactory definition of knowledge, truth and whatever else ‘(ethno)mathematics’ refers to. Setati continues,

The question to ask here is, are the philosophical, ideological and discursive norms of ethnomathematics different from those of mathematics? … Powell’s definition of ethnomathematics … suggests that [it] is a special type of mathematics. What does it mean therefore to construct ethnomathematics as an institution separate and different from mathematics? … Naming … creates boundaries and emphasizes difference and thus can be counter-productive. Naming in this case has created the perception that ethnomathematics is different from mathematics and thus inferior. In my view, ethnomathematics is mathematics and therefore to construct it as separate from mathematics is to marginalize it. It is important that ethnomathematics moves form the margins into the centre of mathematics. (Setati, 2002, p. 32)

Again, Setati is correct in voicing her concern about the alleged difference of ethnomathematics. Yet, her points about the likelihood of perceived inferiority or marginalisation need to be developed in considerably greater detail in order to fulfill the promise they bear. To perceive as inferior and to marginalize, realistically and rationally seen, means having been able to compare. Yet, those who advocate a fundamental difference between ethnomathematics and academic mathematics are implicitly committed to denying the possibility of comparison. Thus, they would reject Setati’s concerns and her invitation to ethnomathematics to join the mainstream. The chief difficulty remains that eulogists of ethnomathematics (like Barton, 1999, pp. 32, 34) tend to embrace a relativism regarding knowledge and truth that is highly problematic, not only in terms of logical coherence but also in terms of its implications.

Educational challenges

The educational challenges of the ethnomathematical enterprise, as they are presented by Powell, concern

· the Eurocentric and androcentric bias of ‘academic’ mathematics

· the importance of context with regard to mathematical knowledge, and

· issues around the exclusiveness and legitimacy of mathematics.

I have already indicated above that many of the references to ‘Eurocentrism’ and androcentrism amount to little more than name-calling and have also discussed the importance of context. The third of these ‘challenges’, Powell’s point about the exclusiveness of academic mathematics, is echoed by Borba: ‘Although academic mathematics may be international in that it is currently in use in many parts of the world, it is not international in that only a small percentage of the population of the world is likely to use academic mathematics’ (Borba, 1990/ 1997, p. 265). In response to Borba and Powell one might say that this is true not only of mathematics but of virtually every intellectual activity or field within the natural and social sciences. Yet, it may be useful to examine in some detail Borba’s suggestions in this regard. 

Borba argues that ‘mathematics education should be thought of as a process in which the starting point would be the ethnomathematics of a given group and the goal would be for the student to develop a multicultural approach to mathematics’ (Borba, 1990/ 1997, p. 267). Borba envisages a particular kind of relationship between educator and learner. Problems that are to be solved 

would be chosen by both student and teachers in a dialogical relationship which fosters a critical consciousness … Knowledge can be seen as a product of this dialogical relationship. … Such a dialogue can allow students to strengthen their sociocultural roots, since their (ethno)knowledge is legitimized (recognized as valuable) in the educational process. … This dialogical process has no dichotomy between education and research, between teacher and researcher. The one who edcuates is also the one who researches the ethnomathematics developed by students. (Borba, 1990/ 1997, pp. 267, 268; for a critique of these suggestions, see Rowlands & Carson, 2002, pp. 85, 86)

‘Legitimisation’, in this sense, as well as value as a researchable field, surely depends both on the practical as well as on the veritistic purchase of the so-called ‘ethnomathematics’ in question. Furthermore, ‘knowledge’ is not the same as ‘consensus’. The latter may well be the product of a dialogical relationship, and this is what Borba seems to be suggesting: ‘The teacher/ researcher has a particular ability and responsibility to help the students find the intersections between their realms of meaning and the teacher’s’ (Borba, 1990/ 1997, p. 269; see also Fasheh, 1982/ 1997, p. 285). However, knowledge clearly goes beyond consensus: there may be consensus about what is false, untrue, not the case.

Finally, just as mathematical beliefs and ideas may differ among or across cultures, the manifestation of mathematical practices and skills may so differ. However, the former amount to knowledge only if they are true and if they are adequately justified. Similarly, while they may differ in their manifestation, activities and practices like counting, measuring, locating, designing, explaining and playful experimenting are transcultural, ‘in that they appear to be carried out by every cultural group ever studied’ (Bishop, 1988, p. 182; quoted in Borba, 1990/ 1997, p. 266). It follows that the term ‘indigenous’ has, at best, limited applicability. A similar point could be made about the prefix ‘ethno’. If ethnomathematics constitutes knowledge in the propositional or factual sense, then it is unclear what purpose the prefix ‘ethno’ is meant to serve – other than artificially severing ethnomathematics from mathematics as such. If it constitutes activities or practices, then – while their actual manifestations may differ among or across cultural or ethnic groups – the fact that these are carried out by all cultural or ethnic groups renders them universal. It follows that the term ethnomathematics encompasses, at the very most, the different ways in which mathematical activities and practices manifest themselves. These activities and practices need not be treated as anthropological curiosities but can enrich the teaching and learning of mathematics as such, as well as mathematical research. 

Mathematics education and rights

What D’Ambrosio refers to as ‘the promising strategy for education, in societies that are in transition from subordination to autonomy’, namely ‘to reestablish the dignity of its individuals, recognizing and respecting their roots’ (D’Ambrosio, 2001, p. 42), is arguably optimally pursued on the basis of appeals to rights. 

To use the particular but representative example of South Africa: given the flagrant violation of human rights that occurred under apartheid, the present South African Constitution, which was adopted in 1996, places considerable emphasis on developing a ‘culture based on human rights’. The preamble of the Constitution of the Republic of South Africa states: ‘We … adopt this constitution … so as to heal the divisions of the past and establish a society based on democratic values, social justice and fundamental human rights’ (see Carrim & Horsthemke, 2000, p. 1). By being ‘fundamental’, human rights are also seen as being ‘universal’ (Carrim & Horsthemke, 2000, p. 11). Yet, a crucial feature of rights is that they are required and invoked to protect individual differences (Carrim & Horsthemke, 2000, p. 24). 

This last point is significant in the present context, as far as education and mathematical knowledge are concerned. Part of what ethnomathematics endeavours to achieve has to do with attainment of recognition, acknowledgement that indigenous mathematical practices and insights are of value, as well as redress – compensation for past misrecognition, nonrecognition and exploitation or intellectual theft, i.e. wrongful appropriation of intellectual property.
Apart from providing a basic framework for grounding the need for education and cognitive emancipation, as well as in terms of intellectual property rights, rights language has both a richness in application and a political effectiveness that are lacking in advocacy of ethnomathematics and other ‘indigenous knowledge’ projects. It can do justice to a multiplicity of approaches to the teaching and learning of mathematics, accommodate particular requirements, ensure personal opportunities and availability of resources, and safeguard the continuing survival of those insights, customs, practices and values of ethnic and sociocultural groups that deserve acknowledgement and respect.
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� At ICEM3 held in Auckland in February 2006, D’Ambrosio acknowledged that the first mention of the term ‘ethnomathematics’ presumably occurred in a review of Claudia Zaslavsky’s book Africa Counts, a review he himself read only many years later. At the very least, D’Ambrosio can be credited with giving intellectual and ethical substance as well as worldwide currency, and with lasting commitment, to this idea.


� In his ICEM3 address D’Ambrosio stated, ‘History shows that mathematics is intrinsically involved with … the denial of the essence of the phenomenon [of] life’ (D’Ambrosio, 2006; emphasis added). ‘Intrinsically’? Surely not. ‘Instrumentally’ or ‘derivatively’, perhaps – but it appears to be a mistake to blame the weapon or instrument of destruction (if it is that!) along with the agent of destruction. (Compare the banning of handguns, nuclear weapons etc. and the banning of mathematics.) Both D’Ambrosio and Barton might argue that mathematics, as a social construct, has been and continues to be used in such ‘denial of life’. If we accept that mathematics is indeed, at least in part, a social construct, does this intrinsically so implicate mathematics? I would argue that it does not – and that there is no compelling reason for accepting that mathematics is, exclusively, socially constructed.
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