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Introduction

In the past 25 years these is one scholar above others who has brought critical mathematics education (CME) into prominence in our field, and that is Ole Skovsmose. Starting with his 1985 paper he asked why mathematics education (ME) not only ignores critical education but why, at that time, it also seemed incompatible with it (Skovsmose, 1985). Although there were already social, political and social justice issues (especially gender) on the agenda (e.g., Howson & Griffiths, 1974; Bishop, 1988; D’Ambrosio, 1985; Fennema & Sherman, 1977; Mellin-Olsen, 1987; Sells, 1978), no-one had yet explicitly linked Critical Theory (CT) and the Frankfurt school with ME in the Anglophone research literature. 

Since then Ole Skovsmose has gone on to develop his ideas of CME in many books and papers. The wide range of connected ideas he treats in these publications is illustrated by a list of some of the key terms in his titles. These include: aporism, applications, citizenship, competence, critical, democracy, dialogical, formatting power, globalization, knowledge, mathemacy, mathematical archaeology, meaning, modelling, philosophy, political dimensions, project work, reflective, responsibility, society, social functions, technology, theoretical framework, uncertainty. These terms highlight the emphasis on both epistemological issues and social contexts and issues concerning mathematics, with a special emphasis on education and social critique/social justice. 

Although CME has a number of godparents like Ubi D’Ambrosio, and in Scandinavia, Bent Christiansen and Stieg Mellin-Olsen, it is not exaggerating too much to call Ole Skovsmose the father of CME.
 So it is an honour and a pleasure to pay homage to him, and to try to add a few thoughts, following on in his footsteps.

CME is by now well established and recognised worldwide with strong followings in Europe, North America, and countries of the south such as Brazil and South Africa. It is central to the concerns of conferences such as the Political Dimensions of Mathematics Education series, and the continuing series Mathematics Education and Society. It features regularly in lectures and papers in most of the international conferences in our field, such as the International Congress of Mathematical Education, which in 1988 in Budapest featured a whole day devoted to social issues, some of which were pertinent to CME. 

Given this history it is now time to take stock of CME and to consider what progress has been made in conceptual terms. What is CME, and what is its scope and limits?  Reflexivity is one of the ideas raised by Ole Skovsmose (2004). My aim here, as someone who subscribes to its principles, is to be reflexive about CME, to turn its critical gaze on itself.
The scope of critical mathematics education

The first question to be addressed is: what is the scope of CME? Taking ME as unproblematic for the moment, the question is then, what is critical mathematics education? What work does the adjective ‘critical’ do or add when appended to ME? How does it change, refocus or even enlarge the scope of ME? To address this it is first necessary to consider the meaning of criticality itself. 

The word ‘critical’ has several meanings. First, a situation or problem is critical when the situation or problem is at a point of crisis, a turning point where conditions may deteriorate or improve dramatically, or where action is needed to guide events in one direction or another. Secondly, critical remarks or criticism is the expression of adverse, negative or disapproving comments or judgements. Thirdly, to critique is to analyse the merits and faults of something, typically a cultural product, possibly to uncover and evaluate its hidden dimensions of meaning and social and cultural significance. These differing but interconnected meanings can be traced back to Ancient Greece.

Both ‘crisis’ and ‘critique’ are derived from the Greek word krinein, which refers to ‘separating’, ‘judging’ and ‘deciding’. A ‘critical situation’ or a ‘crisis’ brings about a need for action and involvement, i.e., a need for critique. (Skovsmose, 2004, p. 3)

The word ‘critical’ was adopted by the Frankfurt School of social philosophers in naming their philosophical approach CT.
 This school was originally founded 1923 in Frankfurt, during the crisis in Germany following World War 1 that led to the rise of Hitler and Nazism. There they developed Critical Conflict Theory drawing on the philosophy of Marx and Hegel, and on the psychoanalytic theory of Freud. Their theoretical standpoint was based on a commitment to egalitarian social justice values. It was a utopian perspective that presupposed the perfectibility of human society, and it viewed functionalism as an ideology as opposed to a rational, given ‘truth’, as some perceived it.

Applying these ideas to ME we have first the notion of crisis: that society and the teaching and learning of mathematics within it are at a point of crisis, at a critical point.  Ubiratan D’Ambrosio (2008) links the critical state of the world with mathematics and ME in a powerful statement:

Survival with dignity is the most universal problem facing mankind. Mathematics, mathematicians and mathematics educators are deeply involved with all the issues affecting society nowadays. But we learn, through History, that the technological, industrial, military, economic and political complexes have developed thanks to mathematical instruments. And also that mathematics has been relying on these complexes for the material bases for its continuing progress. It is also widely recognized that mathematics is the most universal mode of thought. Are these two universals conflicting or are they complementary? It is sure that mathematicians and math educators, are concerned with the advancement of the most universal mode of thought, that is, mathematics. But it is also sure that, as human beings, they are equally concerned with the most universal problem facing mankind, that is, survival with dignity. (p. 37)
So the critical state of society provides an overarching concern for any CME worthy of its name: how to contribute most effectively to the improvement of the human condition, and how to address the universal problem facing humankind as identified by D’Ambrosio, namely survival with dignity?

The second meaning of critical concerns criticism, the expression of adverse, negative or disapproving comments or judgements. This then enters into CME in its responsibility to offer values-based criticisms of society, mathematics and the social practices of ME, most notably the teaching and learning of mathematics. This cannot be separated from the function of critique, which in analysing the strengths and weaknesses of mathematics, society, ME and their complex inter-relationships must necessarily offer criticism. This then raises the specific question, what problems or areas of concern do CME address, or more broadly, what problems should it address?

In my view there are four main domains to consider. First, if CME is to offer a values-based critique it needs to clarify the assumed or base values from which it begins its critique. What values or ranges of values are presupposed by CME? Second, if CME is to critique mathematics itself it needs to address epistemological issues about philosophies, theories and perceptions of mathematics. What is mathematics, what philosophies of mathematics are there, and what presuppositions underlie these views and philosophies of mathematics?
 Third, in some ways the central force of the critique of CME is directed at society and social problems and issues, so a critique of society and of the role of mathematics in society is necessary. Fourthly CME is ultimately directed at ME. Thus CME is concerned with critiquing the practices of the teaching and learning of mathematics, including the central institutions in which the teaching and learning take place, but not neglecting the informal and culturally distributed practices by means of which mathematics is taught and learned outside of formal institutions. However, as well as these primary areas of study of ME comprising the practices involved in the teaching and learning of mathematics, ME is also a field of study, an academic discipline, and it is the business of CME to critique this secondary object of study as well (Ernest, 1998a). What is the present state of the ideas, theories, research and publications in ME and what should it be?  

Do the four domains of values, epistemology, social theory, and ME exhaust the scope of CME? Not necessarily; this is just a first listing of the most obvious domains involved. It might be that ontology, for example, is significant enough to require separate critical attention from CME. Another candidate might be economics, given the deep implication of mathematics in the economic perspective of the world and indeed in the contribution of Marx’s philosophy to CT, not to mention the international credit and banking crisis beginning in 2008-09. However I shall be satisfied with the four domains outlined above for this chapter. But my analyses must always remain tentative in case the domains listed prove inadequate for accommodating all of the problems of and issues for CME.

According to this analysis CME has four main domains of operation and application. These are values (ethics), epistemology, social theory and education, but not surprisingly there is overlap between them. It might be seen as arbitrary whether to treat the societal place of mathematics as one of epistemology or social theory, especially if social constructivism is advanced as a philosophy of mathematics, with its emphasis on the social construction and warranting of mathematical knowledge (Ernest, 1998b). Within each of these domains and any issues identified within them, there is a need for critical examination, especially of received views, ideologies, power hierarchies, institutions, social-structures, and the combination and interplay between them, along what Foucault terms the knowledge-power-money axis. 

A further step in this analysis would be to identify particular questions, problems and issues that fall within these four domains. However, I shall leave this project for another occasion and move on to exploring the limits of CME. 
The limits of critical mathematics education

In the spirit of reflexivity I want to push CME to the limit. It is clear that CME depends on critique, on a critical attitude. So what does this mean when applied to CME itself? In the spirit of reflexivity I want to offer this critique of CME focussing on the first two parts of its name as headings: namely critical and mathematics. Doubtless the third term, education could also be foregrounded in such a critique, but I shall leave that for a future paper, although I make a few remarks to this end in my conclusion. 

Criticality

There is a long and honourable tradition of criticality in philosophy. There was very relevant work on reason, dialogue, dialectics and criticism by the Ancient Greeks. Later, in initiating modernism in philosophy, Descartes’ use of doubt puts critique centre stage in epistemological methodology. Criticality was first explicitly headlined in philosophy in Kant’s major works A Critique of Pure Reason / Practical Reason / Judgement. The most influential of these is the Critique of Pure Reason, an investigation into the structure and limitations of reason, which attacks traditional metaphysics and epistemology. However, the main targets of these books and the earlier work mentioned are philosophy and philosophical theory itself. Clearly the idea of discussion, proposing ideas and claims, followed by argument, rebuttal and critique, is as old as philosophy itself. However, CT does not just depend on the use of criticality, but its deployment in a wide ranging philosophical critique of society and social structures. Although there are anticipations, this project was given pride of place in the work of Karl Marx, the grandfather of CT, and of course fully developed in CT itself. 

The criticality I wish to discuss here is not the general broad sense as evidenced throughout philosophy, but the modern political project within philosophy that critiques society on an ethical basis in terms of democracy, social justice and freedom. According to Foucault (1992) this project is motivated by an attitude or ethos which places importance on exploring and going beyond whatever it is that limits our freedom, however that freedom is defined (Osberg, 2008).  

The Frankfurt school chose the term ‘critical’ as the central descriptor of its philosophical approach because they wanted to critique society on an ethical basis, and use the new insights granted by Freud’s theories. Criticality used in this way implies the facility of being able to discriminate between good and bad in society, being able to identify what Marx termed ‘false consciousness’. The use of this formulation immediately places the critic in a superior position as a person with the ability to tell truth from falsehood, right from wrong, what is beneficial from what is detrimental. In other words this posture presupposes that the speaker has an epistemologically or ethically privileged standpoint and judgement. When critical theorists and Marxists speak of ‘false consciousness’ they are presupposing that their own consciousness is correct and their models of reality are true representations. This is both epistemologically and socially problematic. As Osberg puts it:  

Within this framework, the only way in which the subaltern classes can come to recognize the “true” workings of power is through outside intervention, e.g., through some form of education. This is the motivation behind critical pedagogy (see, e.g., Freire, 1996). An insurmountable problem with critical pedagogy, however, is that it is paternalistic. The “father figure” (i.e., the “all knowing” educator) has to somehow get the “children” (i.e., working class adults) to “see” what is “really” going on, a relationship which is itself hegemonic. (Osberg, 2008, p. 138)

This sits ill with postmodern epistemological humility, according to which all of our knowledge is tentative and according to which there is no royal road or privileged access to truth. Who is entitled to say their vision is the true one?  Certain sections of society through their power legitimate particular historically formed discursive formations and discursive practices, creating a ‘regime of truth’, but these are contingent and not logically necessary or empirically true (Foucault, 1972). So one of the outstanding problems of CT is the assumption of an Archimedean fixed point, a ‘God’s eye view’ from which epistemological and ethical certainties can be determined.
Does this make the language of criticality a meta-narrative that imposes a new rationality, at best a rationality of ‘questioning with a conscience’, at worst, a holier than thou critique within philosophy and social theory? Is criticality reinstalled as the replacement for rationality, despite the postmodern critique of reason from the enlightenment through to modernism? This is one of the dangers attached to the over-valuation of criticality. 

Beyond philosophy, criticality is a much prized feature of academic writing. All journal papers and chapters in the sciences, humanities, arts, as well as social science research, including ME, are expected to display criticality. I am expected to write in the ‘critical style’ in this chapter. Criticality is also the sine qua non of higher level study in our field at undergraduate, masters and doctoral degree levels, and I would not expect to award higher grades to students who did not display it in their work. .

Not all in academia accept the automatic privileging of criticality as Cohen (1993, p. x) argues:

I propose to withdraw the automatic ‘cognitive advantage’ of university critical writing, on the grounds that no such advantage is warranted: our writings are outfitted for the grooves of ‘reason’, ‘society’, ‘need’ — each of which is a cosmos of mythology unto itself. In making this withdrawal, I am more or less expressing ‘no confidence’ in the essential activities of the modern university. 

The elevation of criticality to the highest level cognitive skill has a theoretical basis in psychology and assessment theory. Bloom’s (1956) taxonomy of educational objectives of the cognitive domain places evaluation at the highest cognitive level above the creative functions of analysis and synthesis. Evaluation is primarily about judgements of quality and worth, including, as it is defined, the abilities of discrimination between different concepts and ideas, and the assessment of the value of theories and representations. These are the functions of being able to think critically, showing that criticality is positioned at the highest level in terms intellectual demand and complexity of judgement, within this framework. 

Thus there is a dominant meta-narrative of criticality in academia. One might even say the criticality is fetishized. It is part of our morally self-justified perspective in CME. We in CME are after all the ‘good guys’, the committed ones who care, who are not deceived by the instrumentalism of some of our colleagues. It is us in CME who are fighting for social truth and social justice. The criticality in our position, in our CME, is our shield against being deceived in our work. Is it not the essential capacity that enables us to discern the manipulations, deceptions and exploitation around us in society? But to be a critical academic often means to stand above, beyond or outside of the social problems and issues we judge. It can mean to be dispassionate and disconnected, lacking commitment to the struggles we advocate or endorse. 

Despite its elevation and fetishization, or perhaps because of it, there is a tradition of thought that rejects criticality as being of the highest intellectual level.  The role of the intellectual whose role is to exercise criticality, that of the critic, is seen by some to be parasitic in the arenas of music, theatre, painting, and other creative arts. For in these pursuits, the practice is one of engaged creation, made up of artists pursuing their creative vision. On their backs sit parasitic critics who are judgmental without being creative, and through these activities making and breaking careers according to their own whims. 

Such a perspective does not see criticality as the highest form of intellectual functioning.  It does not accord the high status to criticality that much of modern thought does. One of Bloom’s closest associates Krathwohl, repudiates criticality in favour of creativity. Anderson & Krathwohl (2001) challenge the positioning of evaluation as the highest level of cognitive thought. Instead they suggest a revised taxonomy of the cognitive domain which is the same as Bloom’s (1956) original except for the addition of a new top category ‘creating’, which is about being able to create new knowledge within the domain. This echoes artists’ views of the role of critic as secondary, following on from committed creation in the arts.
Such an unfavourable perspective on criticality is not new. Kierkegaard (1962) argues that philosophical reflection has undermined commitment in the West. He notes and regrets the victory of critical detachment over involved commitment.  According to Dreyfus (1993, p. 2) “His whole work was devoted to the question: How can we get meaning and commitment back into our lives once we have gotten into the passionless, reflective attitude we are now in?” 

Building on the insights of Kierkegaard, Heidegger develops his own complex metaphysics of being. This is based on the idea that our understanding of ourselves and our world presupposes something that cannot be fully articulated, a kind of knowing-how rather than a knowing-that. At the deepest level such knowing is embodied in our social skills, how we interact with and share experiences and practices with others, rather than in our concepts, beliefs, and values. Heidegger argues that these cultural practices can make our lives meaningful only insofar as they are and stay unarticulated. Critical reflection is necessary in some situations, but it cannot and should not play the central role that it has in the Western philosophical tradition. What is most important and meaningful in our lives is not and should not be accessible to critical reflection. The more our know-how is formulated and objectified as knowing-that, the more it is available and called up for critical questioning, the more it loses its grip on us (Dreyfus, 1993).

Thus from this perspective, while criticality has its place and value, it should not dominate our thought or being. It must never be the be-all and end-all of our being, whether as professionals or as human beings. It is by no means an untrammelled good. Much of our professional judgement and professional practice is based on ‘knowing how it is done’ rather than explicit rules or procedures that can be applied thoughtfully or mechanically. Even in mathematics judgements as to the correctness of a published proof or a student’s written solution to a problem are based on implicit professional ‘know how’ acquired from practice (Ernest, 1999). Kuhn (1970) makes this point forcibly for all of the sciences. According to his account, at the heart of a scientific paradigm are examples of accepted reasoning and problem solving. It is the skilful following and application of examples rather than the use of explicit rules that constitutes working in the paradigm.
 Criticality is not an ultimate good. It is a means to an end, namely that of moving towards better theories and a better and more just society. When it becomes an end in itself, when it is fetishized, then it can be an obstacle to both creativity and to progressing towards a better society.  

Mathematics

In looking critically at the role of mathematics I want to ask what might be to many a surprising question. How does mathematics itself limit, restrict or stunt the good effects of ME or CME? This may be surprising because most of us in ME and CME normally assume that mathematics is intrinsically valuable. I shall not rehearse the arguments that epistemological and philosophical distortions in views about the nature of mathematics can cause such negative effects. I leave such arguments to one side as me and others have pursued them extensively elsewhere (Ernest, 1991, 1995, 1998b; Skovsmose, 1994; Powell & Frankenstein, 1997). A fallibilist critique of traditional philosophies of mathematics is a recognised contribution within CME. 

Instead I want to throw down a more radical challenge. It is usually assumed without question that mathematics is a good thing, and that the teaching and learning of mathematics is one of the goods of society. It provides useful, self-enhancing and marketable skills and certification that further people’s life chances. Mathematics provides fulfilment or the means to fulfilment in employment and through people’s economic well-being. Mathematics offers learners an enriching way of seeing and understanding the world, as well as constituting a major connecting strand in human culture. Lastly, mathematics provides learners with an essential component for functioning as critical citizens in modern society, especially when they are adults, and is an essential adjunct of modern democracy.  

All of these claims are true, to some extent, especially when the teaching of mathematics is done well, or better, inspirationally. I have argued for all of these aims and outcomes as have many others in ME and CME. But none of these claims addresses the deeper, more fundamental question. Is mathematics edifying or damaging to the human spirit and more widely for society? Is the mathematical way of thinking and seeing society and the world around us one that enhances or degrades the human spirit? This is the radical challenge that I throw down for ME and CME. 

As mathematics educators we take it for granted that it is a good thing to devote resources to mathematics, and that the teaching and learning of mathematics deserves a privileged place in the education of all from kindergarten to the end of statutory schooling. When mathematics is privileged in its place and weight in the curriculum, or in the allocation of resources, as it usually is, we assume that this is right and proper, that mathematics merits this treatment. After all we (we being mathematics educators and critical mathematics educators) all love mathematics as the language of unrivalled intellectual power, beauty, and applicability. Some see it as the language of the universe, or God’s language, others as the ‘Crest of the Peacock’ (Joseph, 1991) or the jewel in the crown of human cultural achievement. Indeed a strong case can be made that it deserves such epithets.

In addition, mathematics is the subject in which we all excelled, the subject that now rewards us handsomely with well paid academic jobs. Western academics are probably in the top 5% to 10% of the best paid workers, and as such are undoubtedly in the top 3% to 5% of earners world wide. We have no needs or reasonable wants that cannot be met in terms of food, housing, possessions, lifestyle, consumption, travel, and future security. We can easily own copies of most of the great works of literature and painting in our own private libraries, and many of the great works of music and film in the Western cultural tradition, as well as many more frivolous cultural products. We are not rich within our own society, but still live like the princes of earlier times, with material resources beyond the dreams of avarice of 50% of the world’s population. Our problems are not where the next meal or drink will come from, but how to avoid overeating and the obesity epidemic in the West. In our area of work we are virtually all extremely privileged, and our bounty is a by-product of our commitment to our field. 

Is everybody so well rewarded by their involvement with mathematics throughout the years of schooling? No. Can there be any element of self-serving in our endorsement of ME? No, of course not. We promote what we truly love and believe in, and our prosperity is merely a desirable but accidental by-product of our enthusiasm, prowess, years of study and the high regard that our society holds us in. After all, mathematics underpins economics, science, technology, computers, communications technology and so many of the innovations and so much of the infrastructure of the modern world. Hence mathematics is a thing of great practical import and a thing of great beauty, and as such it is both intrinsically and extrinsically valuable.   

Not everybody shares this vision. The romantic poet William Blake depicted Newton in his famous eponymous painting as someone scrabbling in the dirt with his mundane geometry and physics, his gaze turned downwards instead of uplifted towards a vision of heaven. Blake’s Proverbs of Hell (1975, p. xviii) include the following:

The hours of folly are measur’d by the clock; but of wisdom, no clock can measure. 

Bring out number, weight and measure in a year of dearth 

By these dicta he means that we only need to measure when there are reasons to control and ration resources. We only need to obey the clock and the timetable when there is a mundane necessity for regularity. We only need to count and calculate in our lives when engaged in mundane, instrumental thought. Human being, joy, wisdom are degraded when subjected to the calculative reasoning that knows the price of everything but the value of nothing (to paraphrase Oscar Wilde). One might continue in this vein to ask: where is the space left in modern western living for the celebration of the self, the joy in the other, and the development of the bottomless well of the spirit?

The vision I want to develop is that subjection to mathematics in schooling from halfway through one’s first decade, to near the end of one’s second decade, and beyond if one chooses, as we in ME have done, shapes, structures and transforms (perhaps even deforms) our identity and spirit. I do not claim that mathematics itself is bad. But the manner in which the mathematical way of seeing things and relating to the world of our experience is integrated into schooling, society and above all the interpersonal and power relations in society results in what I claim is the degradation of the human spirit. This is a contingency, an historical construction, that results from the way that mathematics has been recruited into the masculinized systems thinking (Baron-Cohen, 2003) and separated values (Gilligan, 1982) that dominates western bureaucratic thinking. It also results from the way mathematics serves a culture of having rather than being (Fromm, 1978). 

The ancient Greeks were careful to separate out the geometrical thinking of pure mathematics, with its edifying, poetical connotations, from the logistical thinking of calculative mundane applied arithmetic of commerce and business. Of course this was to protect the high minds of the slave owning classes from the lowly practical thinking of the servants, slaves and merchants. But this separation was in vain and since the times of Renaissance mathematics in Italy, if not before, right the way through modern times, there has been a fusion of these two dimensions of mathematics. 

Not always in schooling, however. The British Public Schools of the past 150 years tried to keep mathematics pure and unsullied by practical concerns for the children of the ruling elite.
 At the same time the universal elementary education brought into Victorian Britain in 1870 included only simple and practical arithmetic (and reading and writing) to produce the new generation of clerks needed by the growth of business and commerce. Table 1 illustrates the arithmetic mandated for all schools. This is specified in six hierarchical levels called ‘standards’.
Table 1: The Six Standards for Arithmetic (from Maclure 1965)

	Subject
	Arithmetic

	Standard I
	Form on blackboard or slate, from dictation, figures up to 20; name at sight figures up to 20: add and subtract figures up to 10, orally, and from examples on blackboard.

	Standard II
	A sum in simple addition and subtraction, and the multiplication table.

	Standard III
	A sum in any simple rule as far as short division (inclusive).

	Standard IV
	A sum in compound rules (money).

	Standard V
	A sum in compound rules (common weights and measures).

	Standard VI
	A sum in practice or bills of parcels.


The Standards shown in Table 1 are unambiguously practical in their orientation. There is no fancy mathematics to elevate the mind, just practical social arithmetic. No wonder working class Blake (already dead nearly a half century) regarded the subject as mundane and anti-poetical.

Elsewhere (Ernest, 2008) I have indicated some of the ways in which mathematics shapes the way we perceive the world. As I and others have noted, the mathematization of modern society and modern life has been growing exponentially, so that now virtually the whole range of human activities and institutions are conceptualised and regulated numerically. In modernity and its aftermath the scientific worldview has come to dominate. This worldview prioritizes what are perceived as the objective, tangible, real, material and factual over the subjective, imaginary or experienced reality, and over values, beliefs and feelings (i.e., objects over persons and relationships). This perspective rests on a Newtonian realist worldview, etched deep into the public consciousness as an underpinning ‘root metaphor’ (Pepper, 1948), despite the fact that relativity and quantum theories have shown it to be untenable. 

In late modernity or post-modernity this viewpoint has developed further, and a new root metaphor has come to dominate, namely that of the accountant’s balance sheet. From this perspective the ultimate reality is the world of money, finance, and other associated quantifiables, including the financial value attributed to any object, activity, transaction or practice. Primary qualities of the objective, tangible, real and factual are still valued over secondary qualities of subjectivity, values, and feelings but now all are judged by what one might term their numerical shadows, i.e., their market or financial value. Processes, including teaching and other personal services, are valued, but only in terms of the ‘value added’ between their inputs and outputs, based on the accountant’s ideal image of the factory. 

It has been argued that the computer spreadsheet has helped to extend the grip and power of this new root metaphor because once the relations between variables are embodied in cell defining formulas (representing process outcomes) then alternative futures can be mapped and compared through the attribution of different initial values to variables (Naughton, 2009). Alternative futures can be judged, literally, by the ‘bottom line’, i.e., their financial outcome under this scheme. Possible changes to conditions of employment, rates of pay, or productivity can all be imagined and compared with respect to this bottom line. Furthermore, the beauty —or is it the horror?— of such a metaphor is that it is not restricted in use to the traditional market domains of manufacturing, commerce and finance. Through the attribution of measures of input, output and productivity it can be applied to all services including medicine, care provision, education and schooling, and even to warfare, to ascertain their bottom lines in a literally heartless way. For example, Bloomfield (1991) uses the phrase a ‘fetish of calculation’ to describe the way a new quantitatively orientated management information system has transformed medical practice in the UK national health system. This is just one example from a new literature on the sociology of calculation that studies how calculation is dominant in modern social life, such as the central role of calculative practices in trust relationships in the UK retail sector (Free, 2008). 

The spread of the market model through governance or managerialism, is well known. Many aspects of modern society are now regulated by deeply embedded complex mathematical systems, usually automated, that carry out complex tasks of information capture, policy implementation, managerial scrutiny and resource allocation. Niss (1983) named this the formatting power of mathematics and Skovsmose (1994) terms the systems involved realized abstractions. Most of contemporary industrialized society is subjected to surveillance and regulated in this way, achieved by the penetration of computers and information and communication technologies into all levels of industry, commerce, bureaucracy and institutional regulation. This penetration of society is only possible because the politicians’, bureaucrats’ and business leaders’ systems of exchange, government, control and surveillance were already quantified, as they were in a more rudimentary form 5000 years ago giving rise to the birth of mathematics (Høyrup, 1980).      

However, a less remarked outcome is the inscription of this overarching worldview in the identity and subjectivity of modern citizens. Individuals’ conceptualisations of their lives and the world about them are through a highly quantified framework. The requirement for efficient workers and employees for the profitable regulation of production, motivates the structuring and control of space and time, and for workers’ self-identities to be constructed and constituted through this structured space-time-economics frame (Foucault, 1970, 1976). Thus we understand our lives through the conceptual meshes of number, measures, calculation, and mathematics more generally. This discourse and way of seeing and being positions individuals as regulated subjects and workers in an information controlling society and state, as beings in a quantified universe, and as consumers in postmodern consumerist society. 

One of the most important ways that this is achieved is through the universal teaching and learning of mathematics from a very early age and throughout the school years. The central and universal role of arithmetic in schooling provides the symbolic tools for quantified thought, including not only the ability to conceptualize situations quantitatively, but a compulsion to do so. This compulsion first comes from without, but is appropriated, internalized and elaborated as part of the postmodern citizen’s identity. We cannot stop calculating and assigning quantified values to everything, in a society in which what matters is what counts or is counted. 

The high penetration of everyday life, the media and other dimensions of culture by quantitative and calculative thought cultivates and reinforces the development of quantified identities in modern citizens. This is now so widespread and universal that it is not only taken for granted and invisible, but is also seen to be necessary and inevitable, despite being a contingent social construction. We see the world and all the dimensions of our experience through the conceptual frameworks of number, calculation, shape, structural pattern, probability, and in terms of inert objects, mechanical processes and material or symbolic transformations. My argument is that in these ways mathematics is deeply implicated in this degradation of human identity and the human spirit. 

Mathematics as presented in education is usually, although not necessarily, a vehicle for separated values, characterised by Gilligan (1982) as focussing on and preferring rules, abstraction, objectification, impersonality, disconnected impartiality, dispassionate reason and analysis. This perspective tends to be atomistic and object-centred. It is contrasted with the holistic and relational (person-centred) focus of connected values. According to Gilligan’s theory separated values are stereotypically masculine values that although occurring in both men and women, are dominant in many social constructions of masculinity.
 Irrespective of the gendered aspect of the theory, mathematics as most widely presented in school and society embodies the characteristics of these separated values. 

Separated values have come to dominate many of the institutions and structures in Western society, and men have been encouraged to develop and express these values as overriding parts of their identity. Women who wish to succeed in the world of politics, business, commerce, and even academia have also been encouraged to develop and express these separated values, often at the expense of connected values. In fact, in much of modern Western society, especially in the Anglophone world, connected values centred on personal relationships, human connections, empathy, humanism, caring, feeling, involved or holistic outlooks are often regarded as soft, weak, unprofessional and something to be outgrown with maturity. Even doctors, nurses, lawyers, teachers and others in human and caring professions are encouraged and rewarded for suppressing this part of their selves.

In their place, separated values taken to their limit underpin modern, masculinized scientific rationality which unchecked has become a monster, developing ever more horrific means of mass killing via the arms trade, feeding wars, despoiling the environment, arrogantly interfering with human and animal genes, treating experimental and domestic animals as insensate objects, following psychopathic behaviours in multinational corporations (Bakan, 2004), and pursuing fiscal and trade policies which condemn much of the world to abject poverty and misery. 

There are even ways of calculating whose lives are worth saving by medicine, and whose are not, making calculations in a new unit of quantification: QALYs (Quality of Added Life Years). The rationale for this is that a method is needed for the allocation of limited resources to a large pool of persons needing treatment. However, the subjection of human compassion, of the alleviation of suffering and illness in very rich societies, to cost-benefit analysis is inescapably degrading to the human spirit, for it forces caring professionals to objectify and treat persons as objects and not as fellow human beings. 

Of course my list includes extreme examples of what happens when decision making is purely driven by separated instrumental rationality, which has already been subjected to critique by CT.
 Perhaps what is most alarming is that most persons would not be shocked or outraged by this. We are now so used to the economic, instrumental model of life and human governance, that most will merely see it as an unquestionable practical reality, real politik, simply a necessary evil. 

My argument is that mathematics has played a central role in normalizing these ways of seeing. From the very start of their education children are schooled in instrumental and calculative ways of seeing and being. The development of mathematical identity in schools requires that from the age of five or soon after, depending on the country, children will:

	1.
	acquire an object-oriented language of objects and processes,

	2.
	learn to conduct operations on and with them without any intrinsic reasons or sense of value (deferred meaning),  

	3.
	decontextualize their world of experience and replace it by a deliberately unrealistic and very stylized model composed of simplified static objects and reversible processes,

	4.
	suppress subjectivity, experiential being and feelings in their mathematical operations on objects, processes and models,

	5.
	learn to prioritize and value the outcomes of such modelling above any personal or connected values and feelings, and apply these outcomes irrespective of such subjective dimensions to domains including the human ‘for your [their] own good’ (Miller, 1983).


King (1982) researched the mathematics in 5-6 year old infant classrooms. He found that mathematics involves and legitimates the suspension of conventional reality more than any other school subject. People are coloured in with red and blue faces. ‘A class exercise on measuring height became a histogram. Marbles, acorns, shells, fingers and other counters become figures on a page, objects become numbers’ (King, 1982, p. 244). In the world of school mathematics even the meanings of the simplified representations of reality that emerge are dispensable. 

Most teachers were aware that some children could not read the instructions properly, but suggested they ‘know how to do it (the mathematics) without it.’ … Only in mathematics could words be left meaningless  (King, 1982, p. 244).

It is no mere coincidence that the instrumental understanding (Skemp, 1976; Mellin-Olsen, 1987) that is so much discussed in ME as a problem issue in the psychology of learning mathematics is a form of instrumental reasoning.  

Elsewhere I have explored the development of mathematical subjectivity and identity and how these and the semiotics of mathematics require such characteristics, including decontextualization, stripping away of subjectivity, forbidding the use of indexicals and any references to contexts or persons, either self or others (Ernest, 2003). Of themselves these characteristics are not bad. Thousands of years of mathematical history show that they are not necessarily linked to the degradation of society or human beings. But in late modernity, perhaps the past century, these characteristics have been used as a vehicle for new values, new ways of conditioning persons to serve new exploitative ends. Instead of the wage slaves of the industrial revolution, in late modernity and post-modernity capitalism requires (and produces) mind slaves that necessarily see everything in quantitative and calculative terms, both on the supply (production) side and the demand (consumption) side, as the economists put it. Thus in post-modernity, when we attribute a value to something, whether it be an object, a service or even a person, it is now usually a calculated value rather than a felt value. In any evaluation of worth it is increasingly difficult to leave out perceptions of magnitude according to some measure, and this is most often based on cash value as a measure of worth.
 To the extent that such calculative thinking is dominant, our values and evaluations have been diminished, taking the human spirit one step further away from humanity, towards degradation. 

There are further theories that I wish to draw on to deepen and extend this argument. For example, Baron-Cohen (2003) proposes his Empathising-Systemising (E-S) theory. This characterises two basic brain types, the E brain that is predominantly hard-wired for empathy, and the S brain that is predominantly hard-wired for understanding and building systems. Systemising is the drive to analyse and explore a system, to extract underlying rules that govern the behaviour of a system and to construct systems. The systemiser intuitively figures out how things work, or what the underlying rules are controlling a system. Systems can be as varied as a pond, a vehicle, a computer, a maths equation, or even an army unit, to use his examples. They all operate on inputs and deliver outputs, using rules. 

In the E brain, empathising is stronger than systemising. In the S brain systemising is stronger than empathising. Baron-Cohen (2003) also posits the balanced B brain in individuals who are equally strong in their systemising and empathising.
 He has constructed tests to determine brain types, using statements such as the following: ‘When I read the newspaper, I am drawn to tables of information, such as football league scores or stock market indices’, and ‘In maths, I am intrigued by the rules and patterns governing numbers.’ Agreement with these is indicative of an S brain. 

This very brief account of a complex theory fails to do it justice. However, although it is open to a number of theoretical and methodological criticisms it is a useful descriptor of the kind of thinking (S brain thinking) that mathematics, as it is commonly taught and used, promotes. Unlike Baron-Cohen who argues that such brain differences are biological in origin, I am claiming that elements of modern culture in the West are emphasising and exaggerating such systematizing interests and ways of thinking, together with separated values, through their institutionalization, promotion and recruitment for a bureaucratic consumerist society. Furthermore, my claim is that the teaching and learning of mathematics in schools and colleges is implicated in this culture.

Erich Fromm (1978) offers a critical view of modern Western society with its emphasis on having instead of being. 

The dream of being independent masters of our lives ended when we began awakening to the fact that we have become cogs in the bureaucratic machine, with our thoughts, feelings, and tastes manipulated by government and industry and the mass communications they control (Fromm, 1978, p. 2).  

Fromm goes on to argue that there is a pathological modern emphasis on status, wealth, or possessions, all extrinsic markers of having or of ownership, and that this is part of the sickness of the modern condition. In his words, we have become Marketing Characters ‘based on experiencing oneself as a commodity, and one’s value not as a ‘use value’ but as an ‘exchange value’ … his value depends on his success, depends on his saleability, depends on approval by others’ (James, 2008, p. 47).

These having and exchange values emphasize objects and prioritize them over what he proposes to be of real or intrinsic value, namely human being, the sources of contentment, growth, caring, connections and empathy, in short, personal and social development. An emphasis on having underpins the modern culture of consumerism, and of course the foregrounding of having, of ownership, as essential to human happiness, is of necessity accompanied by its opposite, namely that of being lacking. For what you do not yet own, what you aspire to have, you lack. So the culture of having by necessity constructs an identity of lack and deficiency.
 Inescapably tied up in having/lacking is quantification. But quantification, as an overarching scheme for interpretation associated with having, involves the perception of all things as objects to be counted, added, subtracted, divided, multiplied, accumulated and possessed. It is difficult to imagine the existence of the having mode of being without a deeply embedded quantitative and calculative mode of thinking, i.e., without a training in mathematics. Thus mathematics is necessary, if not sufficient, for the having mode of being, as is the instrumental reasoning of which it is a part. 

Martin Buber’s (1937) ethical theology similarly hinges on a contrast between objects and persons. Buber emphasizes the I-Thou relationship between persons as mutually respectful human beings, as opposed to the I-It relationship in which we own, make or otherwise interact with objects as things. The problem of values that I am describing emerges when humans see and treat persons in an I-It relation, viewing them as insensate objects to be used. As such they can be manipulated, operated upon, used to serve one’s interests, and otherwise treated in ways that are disrespectful when applied to any sensate being, let alone human beings. Buber is also concerned about the seeing and treatment of the world at large. Rather than being something deserving of respect, awe and reverence, the world becomes just another object to be exploited or used to serve any purpose. As Heidegger (Dreyfus, 2004, p. 54) puts it, even ‘the world now appears as an object open to the attacks of calculative thought.’ As we know this attitude has lead to the despoliation of the environment, extinctions and threats to the survival of many species, and is leading us towards an ecological and environmental disaster of catastrophic proportions.

Overall, my claim is that mathematics is implicated and complicit in the degradation of the human spirit through its role in conditioning people from an early age to have an operational, object orientated, systematising, separated, having, calculating and I-it relationship with the self, with other persons and with the world. Mathematics is the essence of instrumental reason, with its focus on means to ends and not on underlying values.

Written mathematics came from rulers, traders and their clerks controlling and keeping track of taxes, tribute and trade in Mesopotamia around 5,000 years ago. Mathematics was invented as the science that controlled materials at a distance, using human agents to act out its imperatives of accumulation (addition, multiplication), taking (subtraction, division), and creating semiotic surrogates for its shares of the spoils (answers to calculations). Mathematics is the semiotics of object control. Once invented mathematics does not have to be used this way, but when mathematics is combined with power it is always the language of imperatives, of symbolic control. Mathematical symbols are surrogates for controlled objects, symbol manipulations represent (or originate in) the actual hands-on manipulations of objects. Power elites use mathematical discourse as a text, a script specifying the actions that subjects must act out. Through its imposition by the powerful, mathematics is the ultimate technical science that operates on signs and things and teaches its users just to follow its orders, not to question, or when mathematical mastery is achieved, to question only in and about issues of narrow, technical virtuosity, located in hermetically sealed, and hence value-free compartments.

Mathematics is more richly studded with imperatives than any other school subject (Rotman, 1993; Ernest, 1998b). Mathematical operations require rigid rule following. At its most creative mathematics allows choices among multiple strategies, but each of the lines pursued involves strict rule following.
  Mathematics is very unforgiving too. There is no redundancy in its language and any errors in rule following derails the procedures and processes. The net result is a social training in obedience, an apprenticeship in strict subservience to the printed page. Mathematics is not the only subject that plays this role but it is by far the most important in view of its imperative rich and rule-governed character. 

Overall, I claim that throughout its complicity in teaching a separated, object-orientated way of seeing the world, experience and human beings, through its training in rule following and often unquestioning obedience to imperatives, mathematics inculcates a way of seeing and being that helps degrade the human spirit. It focuses on objects rather than on people, feeling, empathy, caring, and being. It supports the spreadsheet metaphor that values everything in terms of its bottom line. It has been recruited into the postmodern Western project of consumerism, with its emphasis on having rather than being, lacking rather than becoming. It dehumanizes all that it represents and transforms the outlook, values, identity and subjectivity of all who study mathematics in the ways indicated above. Kelman (1973) argues that ethical considerations are eroded when three conditions are present: namely, standardization, routinization, and dehumanization. Since the nature of mathematics and its co-option into governance and consumerism promotes these conditions, the concomitant erasure of ethics is no surprise. 

Of course a major part of the project and indeed the duty of CME is to counter the co-option of mathematics into consumerism. Fromm, whose critique of having over being is drawn on above, is a member of the Frankfurt School, as are the critics of instrumental reasoning.  Since I am drawing on the insights of CT to critique CME it may be the case that we in ME and CME have not yet sufficiently learned from the insights of CT, and are complicit in promoting instrumental reasoning through ME, despite our commitment to the ideals of CME. Perhaps we need to renew our understandings of CT and apply it more vigorously to ME. The overtly espoused goals of CME are to make the teaching and learning of mathematics empowering and liberating, rather than imprisoning and restrictive. But I have not seen a critical discussion of the role of mathematics in deforming identity so as to promote a quantitative, calculative and object-centred outlook. Perhaps even as critical mathematics educators we may be complicit in promoting this outlook.

Finally, I need to reiterate that mathematics and ME are not of necessity involved in the degradation of the human spirit. Mathematics as a discipline is 5,000 years old and postmodern consumerism is only a century or less old. This alone demonstrates their independence. However, the low level statutory imposition of mathematics universally is much more recent than the discipline itself, and coincides with the growth of late capitalism and consumerism. The spread of the values that I have decried, and the growth of bureaucratic, surveillant, and controlling governments is more recent still. Putting all these together we have the state of affairs that I have strongly critiqued. Whether this would be possible without mathematics is something I doubt. Whether the majority would be better off as human beings if they were not subjected to mathematics, leaving aside the benefits of scientific advance and technology, is a question that I cannot answer. But it is by no means certain that the answer must be in the negative. Nor is it a priori certain to me that survival with dignity, the critical issue facing humankind described by D’Ambrosio (2008) earlier in this chapter, is enhanced for all by universal ME as we now have it.

The challenge for CME is to retrieve and reshape school mathematics so that it is empowering for all peoples and also edifying for the human spirit of all. This task may also necessitate the reshaping of schooling as a whole.

Conclusion

Education is the institutionalised process whereby we turn the enthusiasm and readiness to learn of the young child into the achievements and preparedness for adulthood of adolescents and late teenagers.
 In education we turn promise into reality, and we have more time and opportunity to do so than ever before in the history of humankind. Despite these increased opportunities, or perhaps through them, school education still serves as a powerful fractional distillation device that separates off different sectors of the population for different rewards. The most decisive factor determining such rewards remains social class or socio-economic status. Students emerge from this distillation device with different levels of cultural capital, and this is convertible into life chances. CME has the overriding aim of combating these divisive, class-reproductive effects. Nevertheless, all of us in education are in some way complicit with the system that distributes prizes along the lines of cultural capital. In ME and CME we enjoy theorizing from our ivory towers, but rarely get our hands dirty on the frontlines of social struggle, or even at the chalkface. We may write risky thoughts, as I aspire to have done here, but the greatest threat to us is rarely more than a raised eyebrow, rather than a raised fist or a lost job.

From the perspective of CME as an academic specialism, it is enlightening to compare it with Critical Management Studies (CMS), which faces similar dilemmas as us in business schools. Reedy (2008) acknowledges the impotence of scholars in reforming corporate management, or even in resisting it, a task that given the overriding profit motive in business, would seem far harder than our reform agenda for education. 
There is not much evidence that the majority of CMS academics consistently act to mobilize opposition to corporate management. With honourable exceptions, it is not evident that risks are taken by resisting authority. Mostly, those of us in CMS accommodate ourselves, albeit uneasily, with our host, the university business school. The publishing of critical articles in academic journals, or their presentation at conferences, almost exclusively for an audience of other academics, is difficult to take seriously as a form of activism, particularly when it is usually pursued as part of a conventional academic career path. It is also difficult to identify the sort of organizational structures that would constitute CMS as a movement as opposed to a dissenting academic interest group. (Reedy, 2008, p. 62)

Most CMS academics remain willing, if sometimes ambivalent, participants in the hierarchical systems of titles, celebrity and preferment that are peculiar to university life. Despite this awareness, CMS academics are still portrayed rather heroically as dissenters … activists … or even hell-raisers and muck-rakers … It is clear from this that for many CMS academics the identity of radical outsider is a highly attractive one despite their participation in professional careers. (Reedy, 2008, p. 65)

CMS does not tend to turn the gaze of its formidable theoretical insight into critiquing its own formation, despite its justifiable criticism of the claims to expertise and superiority implicit within managerialism. (Reedy, 2008, p. 68)

The dangers for and impotence of reformers in all areas is something of which we must be aware. Those of us in CME must be continually on our guard against complacency. CME must not be reduced to mere critical pedagogy, understood narrowly as nothing more than teaching technique, the means to an end that may not question its ends. Critical pedagogy understood this way can itself become a form of instrumental reason, a palliative mode of teaching that pats itself on the back for its moral superiority without challenging the received order. For as Gur-Ze’Ev (2005) points out, critical pedagogy has failed to meet the emancipatory challenges it set for itself, becoming part and parcel of normalizing education. And Gur-Ze’Ev is not even restricting his remarks to the narrow domain of critical pedagogy that I have specified here. Osberg (2008) expands on this idea of the normalizing function of critical pedagogy:

[T]he ultimate goal of critical pedagogy is to bring about a “critical Utopia” … in which everyone operates according to the same order of rationality which is itself beyond critique and presumed to be universally good. In this regard critical pedagogy can be shown to have not “done away” with the socialising function of schooling so much as replace one (“bad”) social agenda with a different (“good”) one. (p. 152)

To resist such dangers CME must turn its critical gaze on itself reflexively, it must ‘turn the gaze of its formidable theoretical insight into critiquing its own formation’ (Reedy, 2008, p. 68). We must continue to think of ourselves as Bourdieu’s (1998) ‘critical intellectuals’, providing counter-discourses to those of ME and enabling others to better resist and transform current education practice. This is something that Ole Skovsmose has done throughout his career, and continues to do (Skovsmose, 2004). My own modest contribution here is to hold the taken-for-granted concepts of criticality and mathematics up for scrutiny, and to ask if they are unquestionably good. However much more work needs to be done, both in theory and practice if we want to pursue D’Ambrosio’s goal of ‘survival with dignity’ for all.















� 	Another seminal contribution is that of Frankenstein (1983).


� 	The word ‘critical’ was also adopted by Karl Popper to describe the philosophy of science that he first developed in 1920s and 1930s Vienna (also, coincidentally at the same time as the Frankfurt School, during the post-WWI crisis), and which was published in his 1934 work Logik der Forschung (Popper, 1959). He terms this philosophy ‘critical fallibilism’, and it maintains that all scientific theory and knowledge is falsifiable. While he did not extend his fallibilism to include mathematics, as is well known his protégé Imre Lakatos (1963-64) made that extension (Ernest, 1998b).


� 	I acknowledge Badiou’s (2008) claim the philosophy of mathematics is not a branch of epistemology but has an equal independent existence as a realm of thought. But I use the term epistemology loosely here to cover philosophical theorizing about knowledge in general.


� 	Karl Popper, Kuhn’s rival in 20th century philosophy of science, placed critique, in the form of falsification, conjectures and refutations, at the heart of his philosophy. However, like the rest of his Logic of Scientific Discovery (Popper, 1959), this operates only in the contexts of justification and not in the more creative contexts of discovery, where new theories are generated. Over that realm, like his other rival Wittgenstein (1922), he draws a veil of silence.


� 	In school geometry of the mid-late 19th century only ungraduated straight edges were permitted, as opposed to graduated rulers. The latter were regarded as low objects of practical value that besmirched the pure Euclidean geometry of straight edge and compass(es). Children of the elite had no need of such low practical skills as were represented by measuring instruments. Do I hear echoes of Blake here?


� 	Reviews of empirical evidence do not support any easy dichotomisation of male and female values, with differences in ethical views much greater within than across sexes (Bradbeck, 1983). However, Larrabee (1993) suggests that there are significant differences by late adolescence and adulthood, and Hoffman (1977) found that girls were more likely to be empathetic than boys in exhibiting emotional reactions to another’s feelings. These reports are quite dated, and should be treated with caution given the changes in, e.g., sex-stereotyping in society and sex-differences in mathematical performance over this period. Mendick (2006) is critical of the reification of gender differences based on minor reported differences in measures of performance. Any generalized accounts of such cognitive differences between the sexes runs the risk of reinforcing stereotypical views of gender differences as essential or natural, when in fact most gender differences are simply social constructions.


� 	Mathematics is a central part of instrumental reason/rationality, a mode of thought critiqued by critical theorists including Adorno, Fromm, Habermas, Marcuse and Horkheimer. Instrumental Reason is the objective form of action or thought which treats its objects simply as a means and not as an end in itself. It focuses on the most efficient or most cost-effective means to achieve a specific end, without reflecting on the value of that end. It is seen as the dominant form of reason within modern capitalist society, leading to the destruction of nature, the rise of fascism and bureaucratic capitalism, and the reduction of human beings to objects of manipulation (� HYPERLINK "http://www.marxists.org/admin/volunteers/biographies/ablunden.htm" \t "_top" ��Blunden�, n.d.).


� 	What I am describing is commodity fetishism, in which capitalist societies promote a way of thinking where everything, even social relations, are objectified in terms of money. This is first conceptualized in The Fetishism of Commodities and the Secret Thereof in � HYPERLINK "http://everything2.com/title/Karl%2520Marx" \o "Karl Marx" ��Karl Marx�’s � HYPERLINK "http://everything2.com/title/Das%2520Kapital" \o "Das Kapital" ��Das Kapital� (Marx, 1976).


� 	Baron-Cohen (2003) links this to sex differences in brain types, calling the S brain the male brain, and the E brain the female brain. He argues that this theory does not stereotype the sexes, because the 3 brain types are distributed across each of the two sexes, but with a higher proportion of boys and men (girls and women) having an S type or male brain (E type or female brain, respectively).  He also argues that the theory may help an understanding of the neurological conditions of autism and Asperger syndrome, which appear to be an extreme of the male (S) brain.


� 	Consumerism depends on the myth of consumer inadequacy according to which relief from this state of inadequacy can only be obtained by purchases and further consumption, and even this relief is only temporary (Collis 1999). James (2008) goes on to argue that the widespread culture of having (which he terms Affluenza) and its necessary corollary of lacking is manifested in widespread emotional distress, indicated by the incidence of depression, anxiety, substance abuse, and impulse disorders. Emotional distress is most widespread in the Anglophone West, namely USA, Australia, UK, New Zealand, Canada (in order of prevalence).


� 	Mathematical problem posing, although not that common in school or research mathematics, allows the selection and construction of problems to be solved, adding a further creative dimension to mathematics beyond that indicated in the text.


� 	I am referring here to mainstream childhood education. I acknowledge, of course, that there is education outside of this age bracket (e.g., adult returners to education, lifelong learning) and outside of the standard institutional framework (e.g., informal learning, professional learning).
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