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In this paper I tell two tales. One is a tale of the role of ideology in the globalization of mathematics, science and technology education research, and its social and political implications. The other thinner tale is the story of my personal situatedness within the intellectual and material worlds I inhabit. To critique the globalization of educational research in these domains without acknowledging my situatedness and the boundaries of my complicity would be only half of the story, and would lack reflexivity and the necessary acknowledgement of the complexity of the issues involved.  

Postmodernity has adopted Bacon’s (1597/1997) insight that knowledge is power and exploited it in the knowledge economy. My aim is to partly subvert this order and through providing a lens that reveals some of the ideologies at work in educational research to offer knowledge workers a tool for carrying their endeavours forward and resisting or harnessing some of the forces at play in globalization.

Globalization and the Knowledge Economy  

One of the defining characteristics of postmodernity is the dramatic emergence of globalization across the domains of industry, commerce, technology (including information and communication technologies), culture and education. Globalization is the social change brought about by increased connectivity among societies and their elements, including the merging and convergence of cultures. The principal means is the dramatic enhancement of transport and communication technologies used to facilitate international cultural and economic exchange. This has led to the formation of a ‘global village’ (McLuhan 1964), with closer contact between different parts of the world, providing increasing possibilities of personal exchange, mutual understanding and friendship between ‘world citizens’, which is especially notable and important in the worlds of education and research.

However, the principal driver is economic globalization. This consists of the opening up of international markets and the freedom to trade in them, and the multinational location of corporations controlling workers in several countries and marketing products and services in many, possibly other, countries (Hobsbawm 1994). The outcome is the corresponding erosion of national sovereignty in the economic sphere as profit-making multinational or transnational corporations circumvent the bounds of local laws and standards through moving their operations from country to country. Reinforcing this principal driver is the promotion of the culture-ideology of consumerism. In this the world media act as purveyors of the “relatively undifferentiated mass of news, information, ideas, entertainment and popular culture to a rapidly expanding public, ultimately the whole world” (Sklair 2004: 74). This is at one and the same time one of the major products for sale on international markets, and also the principal component of the culture-ideology of consumerism that creates and expands the markets. Thus globalization is often seen as global Westernization (Sen 2004)

A central dimension of globalization is the new role of knowledge, and in particular its commodification and exploitation in the global knowledge economy (Peters 2002). The knowledge economy differs from the traditional economy in that it is knowledge, rather than products or services, that is treated as the primary saleable and exploitable commodity. In addition to knowledge-products, human capital in the form of human knowledge and competencies are the key component of value in a knowledge economy and knowledge-based organizations. Through the focus on knowledge, the use of appropriate technologies is able to diminish the effect of geographical location (Skyrme 2004). 

Both governments and corporations have become aware of the tremendous power and profitability of knowledge and information. Knowledge is not only power, as Francis Bacon (1597/1997) said, but is also money. Hence the capitalist principles of ownership, investment, production, marketing and profit maximization have been utilized in the domain of knowledge. The consequent application of business models and policies in this area results in the increasingly tight control and hierarchical management of knowledge. As capitalism colonizes the knowledge domain, and applies the ‘science of production’ to it, there has been a policy transfer into education. “At international level there has emerged a coherent set of policy themes and processes through which policy makers (at national, international and trans-national) levels are reshaping education systems” (Ozga 2005: 118). The traditional humanistic values of education policy have been “replaced by a totalizing and unreflective business-orientated ideology expressed through a discourse based on markets, targets, audits, ‘quality performance’ and human resource management” (Avis et al. 1996: 20).

The commodification of knowledge has led to performativity and managerialism in schools, universities and throughout education and its policy drivers and management. From this new perspective the success of education is measured in terms of the achievement of numerical targets. The value of teachers and academics is defined in terms of performance measures. Educational institutions and structures are managed as systems with resource inputs and performance outputs. According to this system the underlying values are those of efficiency, ‘value-for money’ and productivity, underpinned by the profit motive and its analogue, the maximization of outputs. Teaching and research are viewed as mechanical processes, a means to the end of producing knowledge and human capital.  

From an ethical standpoint the transfer of the values of the corporate world into education is deeply problematic. Bakan (2004) has described the behavior of the corporation as psychopathic. “As a psychopathic creature, the corporation can neither recognise nor act upon moral reasons to refrain from harming others. Nothing in its legal makeup limits what it can do to others in pursuit of its selfish ends, and it is compelled to cause harm when the benefits of doing so outweigh the costs.” (Newton 2004: 52). Thus to apply the values and ethics of the corporation to social and human undertakings, such as education and research, not to mention governance, medicine and other professions whose ultimate focus is human well being, is a travesty of their underlying purposes. While economics (money and its equivalents) plays a part as a means of improving human well being, happiness, social justice, etc., it should never become an end in itself as it is in the corporate world. By applying the values of corporations and institutions to human beings the incongruity and inappropriate nature of these values for the world of human-centred concerns is highlighted. 

At first glance the attribution of human psychological characteristics like psychopathy to social and political entities seems far-fetched, even though in law the corporation (named after its analogue, the body) is treated in many ways like a person, with rights and responsibilities. However this analogy goes back a long way. “By art is created that great Leviathan called a commonwealth, or state, in Latin Civitas, which is but an artificial man” (Hobbes 1651/1962: 59). Hobbes goes on to develop in some detail the analogy between the powers and functions of the state and the human body. More recently critical theorists of the Frankfurt school applied Freudian and other concepts from depth psychology to modern society. Adorno et al. (1950) studied the origins of fascism in the psychology of the authoritarian personality. Miller (1983) locates it in the psychological damage resulting from abusive child-rearing practices. Others, such as Marcuse (1964) continued to explore the psychological roots of social organizations and ideologies, including some of the pathologies of modern society, similar to the characterization of the corporation as psychopathic. Anthropologists have also utilized the correspondence between the psychological and the social. Douglas (1966) offers a bold theoretical analogy between purity, ritual cleansing and concern with individual’s body boundaries and orifices, on the one hand, and social group membership, structures and group actions, on the other. In each case these and other theorists (e.g., Vygotsky 1978, Lasch 1984) argue for the existence of a strong relationship between characteristics on the psychological plane and the social or group plane. There is controversy over in which direction, if either, the causal links flow, although my own view is that social and psychological characteristics are linked in an endless mutually constitutive cycle. 

However, in the present context, the key point is the dramatic juxtaposition of, and contrast between, the values of corporations and social groups on the macro-level and the widely accepted personal values of caring and connection on the micro-level, as they apply to personal behaviour and inter-personal relationships (Noddings 1984, Gilligan 1982). Foregrounding this contrast serves to emphasize the inappropriateness of applying a business-orientated ideology with its knowledge-commodification, performativity and managerialist values to education. The potential damage is greater than simply the degradation of the employment conditions and lives of educators, researchers and knowledge workers, as bad as this might be. By degrading the contexts and conditions of learning there is also the risk of damage to the nurture and growth of children. Throughout their years of education learners are vulnerable, but especially so in the early years of schooling. At this stage much of the child’s basic social and moral growth, is taking place, as well as the foundations for their overall intellectual and identity development. Threats to the health of these areas could have serious unanticpated negative consequences for society as well as for the individuals involved. But to the corporate and materialist mentality this is an irrelevant ‘externality’, Milton Friedman’s term for the external effects of a transaction or activity on a third party or any other who is not involved in the transaction (Newton 2004). Unlike the military term ‘collateral damage’, horrific as it might be, the term ‘externality’ does not even acknowledge the negativity of such incidental impacts or by-products.  

The Knowledge Economy and Mathematics Education  

In this paper my aim is to explore the relevance and impact of globalization and the knowledge economy for research in mathematics education, taking particular cognizance of the ‘developing’ country perspective.
  Mathematics education is both a set of practices, encompassing mathematics teaching, teacher education, curriculum development, researching and research training, as well as a field of knowledge with its own terms, concepts, problems, theories, subspecialisms, papers, journals and books. Likewise, educational research is both a process and a product. Looking at these fields as processes and practices, since they are geographically located and embodied in organised social activities, is more immediately revealing of the role they play in the knowledge economy than starting with the objectivized products of research, although the latter will rapidly figure in my account too. My primary expertise lies in the area of mathematics education, but there are several aspects of the following account that extend more widely to incorporate science and technology education as well, and sometimes further afield, so I shall broaden my claims where this seems appropriate.

There are a number of ways in which the effects of the global knowledge economy impacts on mathematics, science and technology education. I have identified four main dimensions or areas of impact as follows, although there may well be more. First of all, there is the export of university education from Western countries to Eastern and ‘developing’ countries. Students are recruited internationally to engage in educational study and research both through international franchising and distance learning courses in their home countries, and through study at universities in the exporting countries. This is supported by scholarships financed by the students’ countries of origin, by self-funding for those from wealthy backgrounds, or less often, by grants from ‘developed’ countries such as Commonwealth Scholarships. The result is a net inflow of funds to ‘developed’ countries (the asymmetric economic effect) and an inflow of knowledge and expertise to ‘developing’ countries. However, there are two subsidiary effects, which I shall term the ideological and recruitment effects. The ideological effect is the ideological orientation or saturation that accompanies the flow of knowledge and expertise to ‘developing’ countries. For the intentional importation of knowledge, skills, expertise and research methodologies is always accompanied by a set of implicit values, together with epistemological and ideological orientations. These may replace or co-exist with the recipient student's own orientation, but cannot be wholly rejected if the recipient is to be successful in acquiring and applying the knowledge and expertise. The recruitment effect concerns the recruitment of the most able personnel of ‘developing’ countries to work for knowledge organizations (academic or commercial) based in the ‘developed’ countries, including what is traditionally known as the ‘brain drain’.    
Second, there is the recruitment and mobility of educational researchers and academics for employment, consultancy and research projects internationally. This includes the importation of expertise from the West or ‘developed’ countries in the form of permanent or fixed term contracted staff, including researchers and project staff, as well as bought-in consultants for the faculty of higher education institutions, acting as external examiners, staff trainers, and so on. One outcome of this inflow of expertise and knowledge to ‘developing’ countries is the ideological effect noted above, because overseas trained experts must, inescapably, bring their ideological orientations with them. The movement of personnel also includes visits by academic research staff funded from ‘developed’ countries to conduct research in ‘developing’ countries. Such projects may be focused on specific features of the local culture such as the gathering of ethnomathematical field data, typical of research in the interpretative paradigm (e.g., Saxe 1991, Lave and Wenger 1991). They can also be focused on applying some predetermined framework as in international assessment and comparative studies (e.g., SIMS, TIMSS, PISA) typical of scientific paradigm research. In both of these types of research there is what I shall term the appropriation effect. In this, locally gathered knowledge from ‘developing’ countries is appropriated for academic and other uses in ‘developed’ countries.
 

Third, there is the international regulation (and promotion and marketing) of the products of educational research via international bodies, conferences and associated publications, discussed further below. In mathematics education there are international coordinating bodies such as the International Commission on Mathematical Instruction (2001) organising conferences and study projects, including the ICME, PME, HPM, IOWME organizations and conferences, and independent series of conferences (e.g., MES, ALM, CERME) bringing together researchers from many countries.
 These often make concerted attempts to include representation of researchers from ‘developing’ countries and hold conferences in such locations as well. However, due to the underlying economic inequalities and the high costs of international travel (as well as the institutional biases) the representation from ‘developing’ countries is limited. The number of international conferences held in ‘developing’ countries is also very limited (ICME 11 in Mexico in 2008 will be the first in this series, and only 10% of the approximately thirty PME conferences to date have been held in ‘developing’ countries (Mexico, Brazil and South Africa). The locations are primarily chosen to suit the convenience of mathematics education researchers in ‘developed’ countries, who make up the largest attendance group. Because of this location bias an outcome is another instance of the asymmetric economic effect, the net inflow of funds to ‘developed’ countries. 

There also is an increasing number of regional international conferences such as in the Caribbean and Latin America, South East Asia (EARCOME), and Southern Africa (SAARMSTE), organised and run primarily for regional participants and benefits. However, these are internationally perceived to be of second rank in importance, value and prestige.
 This is due to what might be termed the dominance effect. Research and researchers from the Northern and ‘developed’ countries who communicate and publish in English dominate the international research community in mathematics, science and technology education, in terms of both power and prestige. Second in order of dominance come Northern and ‘developed’ country researchers who communicate and publish in other European languages, e.g., French, German and Spanish. Last come the researchers in ‘developing’ countries communicating and publishing in local, i.e., non-European, languages.

Fourth, there is the primary source of the dominance effect, the international journals and other research publications in mathematics, science and technology education. This research literature, which incorporates the full range of academic publications including journals, texts, handbooks, monographs, and web sources is largely based in Northern and ‘developed’ countries, and is largely Anglophone at the high prestige end. Although journals, publishers and conference committees reach out to many countries for their editorial panels and members the locus of control remains firmly Eurocentric. This leads to the intensification of the ideological effect, as does the Eurocentricity of international research organizations and conferences mentioned above. In addition, the research literature is marketed internationally adding to the asymmetric economic effect, an inflow of funds to ‘developed’ countries. The high prestige end of the research literature market is in many cases matched by high prices (e.g., the expensive Kluwer/Springer books), although prices are even higher for some other scientific and medical publications. Some of the literature originating in not-for-profit organizations, such as the Journal for Research in Mathematics Education (USA) and For the Learning of Mathematics (Canada), is sold at moderate prices by Western standards. Nevertheless, it remains expensive for ‘developing’ countries when the costs of foreign currency conversion and international postage are included. 

These four dimensions of the knowledge economy in mathematics, science and technology education combine to give an asymmetric set of flows. The primary activity is that of the sale of knowledge and expertise by ‘developed’ to ‘developing’ countries. This leads to the asymmetric economic effect, the inflow of money from ‘developing’ countries to ‘developed’ countries. This is no surprise as the knowledge economy is all about the commodification and sale of knowledge. The role of ‘developed’ countries as the source of knowledge and expertise also leads to the dominance effect, in which Western and ‘developed’ countries dominate the production and warranting of high value knowledge through control of the high prestige publications and conferences and impose Eurocentric epistemologies, methodologies and standards on it in their gatekeeper roles. It also leads to the ideological effect, whereby researchers in ‘developing’ countries are subject to and internalize the ideological and epistemological presuppositions and values of this dominant research culture. For to fail to do so is to be excluded from the high prestige channels for knowledge publication and dissemination. A further outcome of the ideological effect whereby researchers subscribe to Eurocentric research standards and values, is the recruitment effect. This is the ‘brain drain’, the migration of some of the most skilled researchers and knowledge workers from ‘developing’ to ‘developed’ countries. The acceptance of and admiration for Western academic standards makes the temptation of improved personal economic standing, as well as improved conditions of work and career opportunities, almost irresistible. 

One final asymmetry arises from the appropriation effect. This is where ‘developed’ country researchers capture local knowledge and make representations of local practices and take this knowledge home with them. There it is reconfigured in a high prestige way such that it has significant value in the ‘academic market’. The career value of such data in fields such as anthropology has long been a feature of the academic scene, and this effect has also emerged in mathematics and science education in the last two decades or so, with growing attention to ethnomathematics and ethnoscience. International assessment and comparative data in education is similarly imported, possibly after collection with local help, and is a marketable and prestigious academic product in ‘developed’ countries, where it features in many leading research publications. It also has extra value because it feeds into the managerialist mechanisms of education policy and control. Governments and other agencies take international comparison data as a key measure of performance and use it to evaluate and judge educational systems (analogous to the role of economic indicators). As an indicator of success in education it is a source of national pride (or shame) and it is also selectively used in the media to influence political and popular opinion.

Making space for the personal

In the above account I have used the voice of an impersonal structural analyst to describe the role of the knowledge economy in the managerialization of education, and its role in the globalization and internationalization of mathematics, science and technology education. Conducting an analysis from this perspective reveals important imbalances and dimensions of exploitation, but it obscures two features. The first is the agency, and at times the resistance and countervailing intentions of the actors in play. Second it is an outward gaze that hides the identity of the commenting observer. 

My structural analysis of the knowledge economy in education and educational research is painted in broad brush strokes that fail to show in fine detail the varied roles, motivations and expressions of agency among the individuals directly involved, as well as those on the sidelines. Ideological orientations are by no mean monolithic in any research culture, whether in ‘developing’ or ‘developed’ countries. Educational practice and research are primarily vocational undertakings which are usually motivated as ends in themselves, dedicated to the improvement of education and the enhancement of understanding, rather than driven by ulterior motives. While most individuals combine the goals of contributing to education and research with expectations of their own personal material and esteem enhancement, it does not seem inappropriate that individuals should be rewarded and recognised for their contributions, if they are not profiting unduly or at others’ expense. Likewise, individuals involved in the frontline of the knowledge economy, marketing higher education and research to ‘developing’ countries, or cooperating at the receiving end, are entitled to feel they are performing a useful and valuable function for all of the parties concerned, provided, in my view, that this service is non-exploitative. This raises the issue of how to characterize exploitation, and I suggest that some of the criteria that might be used to distinguish useful from exploitative aspects of the knowledge economy are as follows:

1. The service provided should be beneficial for the individuals involved, such as learners, students, and local researchers.

2. The education and research activities should be undertaken in a way that is cognizant of the local context of the recipient country and should be suited or tailored to local needs and local perceptions of needs.

3. The provision should enhance self-reliance and economic and educational development in the recipient country. 

4. The underlying economic arrangements should not be an excessive drain on the resources of the recipient country.
     

Of course the decision as to whether any particular knowledge provision activity meets these conditions depends on the perceptions and values of whoever is making the judgement. So no such justifications can be absolute or even persuasive to everyone involved. 

Likewise, educational researchers visiting ‘developed’ countries and collecting and taking local knowledge home with them need not be seen as primarily exploitative. What I have described as the appropriation effect can be motivated by the wish to seek recognition and prestige for culturally embedded knowledge and practices for the benefit of both ‘developing’ and ‘developed’ countries. The conceptualization and recognition of ethnomathematics, for example, contributes both to a positive revaluing of culturally embedded modes of thinking and the reconceptualization of mathematics as a less Eurocentric field of knowledge. It also provides a set of multicultural resources for the teaching of mathematics to diverse groups as a global resource.  

The inclusion of a more representative set of researchers in the organisation and management of international research associations, conferences and editorial boards, as well as among the contributors to conferences and publications, need not be viewed merely as tokenism. It is beneficial because it enables the voices and concerns of researchers from ‘developing’ countries to be heard and for them to contribute to academic decision-making within the international community of researchers. This can broaden the research agenda and also make research more accountable to the social concerns of a broader range of constituents and stakeholders. In addition, it can have an impact, albeit small in the first instance, in reducing the dominance effect described above via the reduction of the knowledge and expertise imbalance and the shifting or broadening of the underpinning ideological orientations. 

Countries whose participation in educational research is recent or on a relatively small scale can gain and probably have already benefited from the traditions and activities in ‘developed’ countries, especially in mathematics, science and technology. For many would regard educational research as currently being in a healthy state worldwide. There are strong links between theory and practice, and space is made for constructive dialogue and critique. A wide variety of research methods and methodologies are disseminated and legitimated worldwide. A broad range of issues including social issues have been problematized as suitable topics and questions for research. Furthermore, ‘developed’ countries no longer control and impose their research agendas and practices on ‘developing’ countries as they once did in the immediate post-colonial eras. Thus researchers in mathematics, science and technology education in ‘developing’ countries are more epistemologically empowered, and increasingly set their own research agendas, as this special issue illustrates in a modest way. They have more space for resistance and critique, for intellectual self-determination and autonomy, and increasingly have access to the necessary concepts and tools for conducting high quality research. Some of this is home-grown, but much of the knowledge, expertise and epistemological self-confidence originates through knowledge links with ‘developed’ countries on a personal, institutional or national scale.

The second aspect of the personal I want to treat is my own identity as a mathematics education researcher. This text does not issue from some objective logical space or an idealized rational being. It is voiced by an embodied and culturally situated human being. I, the author, am an academic who has been permanently employed in a university in Great Britain, a ‘developed’ country and an ex-colonial power.
 My direct experience of ‘developing’ countries is limited, comprising short visits to most continents for academic work or leisure purposes, as well as a two year stint as a locally employed academic in the Caribbean region (Jamaica) in the early 1980s. Thus my intellectual outlook on the issues of globalization and education, my ‘gaze’, is that of a ‘developed’ country intellectual. This position gives me the autonomy and the intellectual and material freedom to consider, critique and theorize. But it also means that I do not have the direct experience of oppression and the anger it kindles as resources to sublimate into my intellectual work.
 My academic identity is a result of enculturation into the practices, modes of thinking and presuppositions of my Anglocentric cultural milieu. Presumably my gaze, voice, and academic output of talks and writings are emanations and productions of my academic identity and underlying presuppositions. But, as we have learned from post-structuralism, individuals have multiple identities which are produced and elicited in different contexts (Henriques et al. 1984). So the question of authenticity arises: to what extent am I able to comment authentically on issues concerning ‘developing’ countries? There is also an ethical question: to what extent is it morally legitimate for me, given my positioning, to comment on issues concerning oppression, social justice, the problems of ‘developing’ countries, and those of minorities or oppressed groups defined by sex, race, class, or disability? 

On the one hand, I can feel, in a miniature and fleeting way, through the pan-human faculty of empathy, the pain of excluded and oppressed peoples. I believe that all human morality is founded on the principle that you and I are the same, and that but for luck your pain and suffering could just as easily be mine. So I should help you overcome what I would not like to experience myself. But on the other hand, is my academic work on social issues part of the appropriation effect described above? Am I intellectually colonizing the problems and issues that belong to others for my own academic benefit and enhanced cultural capital? 

I reject these (self-directed) charges put in such stark terms. For my view is that the problems of any oppressed group do not belong solely to that group but are problems of humankind. Therefore the ethical issue is not one of the ownership of social problems but that of their exploitation. If academics like myself use social problems and issues in academic writing for personal benefit without contributing in some direct or indirect way to the clarification or solution of the problems, or to consciousness raising about their existence, then this risks being exploitative.

This discussion raises again the interesting philosophical question of the extent to which any individual’s epistemological and ideological outlook is a function of their personal psychology, their upbringing, and their experience of the surrounding socio-cultural milieu. From the perspective of social constructivism and other perspectives including constructivism, depth psychology, and anthropology, it is clear that an individual’s worldview is in some sense a function or product of their experiences, both private (psychological) and public (social/cultural). Thus, one can sometimes see links between an individual’s experiences and their worldviews, and sometimes also see the link between specific events and changes in their outlooks. Actually the word ‘see’ is a misleading metaphor here, because often it will be biographical or autobiographical narratives that tell us about these changes and their imputed causes. Valerie Walkerdine (Walkerdine and Lucey 1989) has written about how being a woman of working class origins in the context of her family background expectations meant that her academic advancement and success was perceived as a greedy, hubristic overreaching of herself, epitomized in the critical dictum “much wants more” frequently thrown at her. She makes the point that her persistent internal anger at this negation of her aspirations, and her related identity conflicts, help to fire her critical academic work.
However, it is also clear that the ‘functionality’ described is not mechanically causal. Individual humans construct their own identities in complex, unpredictable and ultimately not fully knowable ways, and their course of (self)development may include qualitative changes in both consciousness and outlook triggered internally by relatively small experiences. Womack (1983) illustrates this when he describes how an interest in pursing a single mathematics problem while a student in school led to success, teacher encouragement and the growth of a fascination with mathematics which resulted ultimately in his choice of a career in mathematics education. But others might well have responded differently, for there is no simple causal link between experiences and personal outlook and identity. Furthermore, as noted above, individuals do not end up, at any given moment, with a single essential identity but construct multiple identities which are produced and elicited in different contexts (Henriques et al. 1984). The central issue is that the key intervening processes between the social context, background, and experiences and the personal identity and worldview of an individual are the idiosyncratic meaning and interpretation functions of that individual (Schütz 1972). Identity formation is a recursive process, whereby personal development at any given time depends on preceding personal development. This provides an interpretative ‘lens’ through which all experiences are refracted and made sense of, which holistically leads to further personal development and growth, including growth and development of the interpretive lens itself.

With all these caveats, it remains possible to see (read) individuals whose outlooks, worldviews and intellectual productions reflect their origins and personal experiences, as well as others who transcend their origins. These two descriptors can even apply to the same individual. In the present era of globalized educational outcomes comprising marks and grades it is easy to forget that one of the traditional aims of education is to facilitate and enable people to transcend and overcome their origins. The German concept of Bildung refers to the process of education as spiritual, intellectual and character formation, that is the growth, development, enhancement and fulfillment of an individual’s human potential through the experience of education. From this perspective the main goal of education is to enable the student to transcend the limited outlooks of their childhood and social origins.   

Dewey argues that a key purpose of education is to take “the child out of his familiar physical environment, hardly more than a square mile or so in area, into the wide world - yes, and even to the bounds of the solar system. His little span of personal memory and tradition is overlaid with the long centuries of the history of all peoples." (Golby et al. 1975: 151). Dewey uses geography and history as metaphors for the boundedness of the child’s experience and understanding, limits imposed by their origins, something that education should enable the child to transcend. Another metaphor from my own childhood and adolescence spent immersed in reading is that it allows one to see the world through a thousand pairs of eyes. Books open up the life narratives of many others to the reader, and good fictional narratives contain the lived truth of human experience, as the interpretative research paradigm acknowledges (Ernest 1994). In this respect I feel that literacy can potentially play a larger part in Bildung than numeracy, although this latter undoubtedly has an important part to play in the development of critical citizenship (Ernest 1991, 2000, Frankenstein 1983).
 

As a knowledge worker, I am not simply a researcher and writer. A key dimension of my academic role, one that brings funds in more directly to my employer, is that of teacher. I no longer teach children or train/educate beginning teachers, which I did for more than 20 years. My primary role now is to teach and supervise mid-career teachers and other education professionals on masters and doctoral programmes, both Doctor of Education (EdD) and Doctor of Philosophy (PhD). Since 1994 most of this teaching and supervision has been distance learning based, both for British and overseas students. A large part of this involves participation in the global export of education, with my masters and doctoral students spread across the world, including North and South America, the Caribbean, the Bahamas and Bermuda, mainland Europe, Africa, and the Middle and Far East. Costs rarely permit the students travel to me, or me to travel to them, so communication is by post, telephone and currently mostly by electronic means such as e-mail. I sit like a spider at the centre of a web disseminating knowledge of mathematics education and research methodologies and methods. Initially, this takes the form of handbooks on selected central themes in mathematics education.
 However, the transactional style I employ is to elicit from the students a choice of research topics related to their own professional context and then help them to refine, shape and make feasible their own chosen areas of investigation. Then pairwise we engage in an extended ‘conversation’ as they conduct their research and write up their reports. Both masters and taught doctorate (EdD) students have to work through smaller assignments, each self-selected and conducted in this way, before extending their reach to a final larger study for the dissertation or thesis. In addition, a part of the students’ developing research skills is to identify an appropriate literature base themselves as is needed for their specialist, self-chosen investigations. 

In terms of content, students are exposed to an overview of themes in mathematics education selected by me (with peer approval in the original accreditation processes), as indicated above. However they explore self-selected topics relevant to their own professional contexts and interests in depth for their assignments, both empirically and in terms of the literature. Thus they apply the theory they meet on the courses and in the literature to their own professional practice. In terms of pedagogy, there is a combination of exposition via the handbooks, and a negotiated self-directed investigational style, as they pursue their own assignment topics. In terms of assessment, students work in progress is formatively assessed and then their completed research reports summatively assessed. The whole assessment load is on the project reports which combine a learning and research exercise with an assessment exercise. 

In terms of the global knowledge economy, my teaching activities in mathematics education contribute to a number of the dimensions identified above. First of all, through recruiting international students I am exporting university education to both ‘developed’ and ‘developing’ countries from the UK, contributing to the asymmetric economic effect. Secondly, there is an accompanying ideological effect. For as I have argued, the communication of knowledge, skills, expertise and research methodologies is accompanied by epistemological and ideological presuppositions and values. This also reinforces the dominance effect, because my language of instruction is English, and the vast preponderance of papers, books and researchers I cite are from the Europe and North America. This communicates a Eurocentric view of mathematics education research, which is further reinforced by the assessment standards and procedures I apply. Here, of course, there are institutional checks and balances at work, so that even if I tried to apply ‘rogue’ anti-Eurocentric assessment standards, whatever these might be, they would be challenged and reformatted in the accepted mode.

It is possible to partially justify these practices, even if they sustain the ideological and dominance effects, by an argument that can be applied analogously to the goals of schooling. In school teaching it is necessary to address society’s assessment targets to provide the basis for learner progress, both in terms of certification and applicable knowledge. Likewise, education courses (in mathematics, science and technology education) need to provide both the accepted forms of certification (higher degrees) and the high prestige knowledge and skills for expert professional functioning and career progression. 

This argument provides necessary but not sufficient conditions for the selection of content for the programmes I teach. In addition to the brief justification provided above with regard to the content, I would strongly defend the importance of the skills targeted for development, including the central one of criticality. Briefly, this is the ability to engage in the careful formulation, analysis and evaluation of claims so that they are linked to an evidential basis and a carefully reasoned argument or narrative. Wielded knowledgeably, this skill enables students to make social and philosophical critiques and fosters their autonomy and independence of thought. Indeed, it is a central element of critical citizenship (Ernest 1991, 2000, Frankenstein 1983). This, together with other skills involved in research, is central to those elements of Western academic values that I would wish to defend. However, there are further covert values and epistemological assumptions making up the ideological effect, which I analyze more closely and critique in the next section.

However, before moving on to this I feel I ought to account for my own critical ‘gaze’ and research methodology. I have argued that as a situated ‘developed’ world academic I have been enculturated into one of the dominant research ideologies, which in my case is critical academic liberalism. This is reflected in my choice of teaching topics and emphasis on guided autonomy and criticality as aims and values in my teaching. But this does not reveal the sources of my research methodology and methods. For this I need to give a brief account of my intellectual development. 

I was trained in mathematics, logic and philosophy, especially the philosophy of mathematics. However, to make a living I became an untrained secondary school teacher and then teacher trainer in the area of mathematics. Through these practices I became enculturated into the worlds of mathematics teaching and later mathematics education. Initially my research as a mathematics educator was on pedagogical issues, the primary problematic issues for teaching and teacher education. However, it was not very long before I realized that my intellectual resources as a philosopher of mathematics were applicable to mathematics education. At first I strove to find direct links between the philosophy of mathematics and mathematics teaching (Ernest 1985). But in pursuing these ideas more deeply I was led into considering the implicit philosophies of teachers (their beliefs and belief systems) and those underpinning mathematics curricula (their covert ideologies and epistemologies) (Ernest 1991). The research methods I used were to look beneath the surface of teachers’ actions and utterances for deeper meanings, and likewise to analyze curriculum texts for indicators of their covert values, ideologies and epistemologies. This has led to my characteristic research methods and methodology, namely to analyze texts of different kinds for covert meanings, somewhat in the style of literary criticism. This is the method that underpins my claims to discern covert ideologies and values in varying domains of mathematics education, such as in this paper. 

Of course this research methodology is risky. It depends in part on my personal intuition and discernment, and is hard to validate empirically. But my research does not rely solely on my powers of discernment. Through acquaintance with a broad range of literatures across the sciences, social sciences, humanities and arts I am able to apply a variety of concepts and methods of analysis that are novel or less frequently used in mathematics education research. To strengthen my claims I utilize this literature to cite supporting insights, theories and analyses. Beyond this I rely on the critical judgement of colleagues and referees to help me distinguish between analyses worth pursuing and those that are commonplace or unconvincing.  

Ideology and Educational Research 

In this section I want to explore some of the main ideological components of educational research, primarily in mathematics education (but also in science and technology education), that are at play in the ideological and dominance effects discussed above.  There are four main components I shall discuss. These are the commodification of knowledge and managerialism, the idea of progress and progressivism, individualism, and the myth of universal academic standards in educational research. 

The commodification and fetishization of knowledge

In order to analyze its role in the knowledge economy it is necessary to look more closely at the concept of knowledge. To philosophers, knowledge is justified true belief, although further subtleties and caveats are required for a definition that would satisfy them. Beliefs are held by people but philosophy mostly concerns itself with propositional knowledge, that is knowledge that can be represented sententially as a sequence of propositions. From this disembodied perspective, knowledge consists of justified claims. To social scientists and educational researchers, beliefs are more than claims. It is not just that beliefs are located in individuals or groups, as opposed to being impersonalised expressions of claims. Rather it is that to hold beliefs is to be committed, to a greater or lesser extent, to their contents. Beliefs are representations of information in the form of assertions or claims to which persons have some commitment or ownership. This brings in the basic ‘stuff’ of knowledge, namely information. Information consists of signs or semiotic expressions, some of which are in the form of representations or models of elements of external or experienced reality, thus having a modeling function. However, some information, although still representational, consists of signs at play in a semiotic field.
 This includes all of the various media used for communication and entertainment. 

Thus there is a hierarchy of forms of ‘knowledge’. At the bottom level is plain information, which is the raw product of the knowledge economy. At the next level are beliefs which are more than information because there is commitment or ownership. At the top level is knowledge in the strict sense, comprising justified beliefs or claims. The ascent of these levels typically adds value or represents added value in the knowledge economy, for information is used to build beliefs (e.g., through advertising), and complex and expensive research procedures are used to validate claims (e.g., in medical research).        

There is one further form of knowledge, embodied or tacit knowledge that is held by persons individually or situated in social practices. This includes all the various forms of professional expertise and skill that persons develop through their practices. Evidently, skilled personnel with this type of knowledge are an important part of the resources involved in the knowledge economy. Such humanly embodied knowledge, or to put it better – knowledge production or knowing capacities – are very important in the social use and functions of knowledge, even if backgrounded and neglected in traditional epistemology.    

In any discussion of knowledge it must be acknowledged that there are opposed and competing epistemologies at play, which I shall characterize as modernist and postmodernist. Modernist philosophical perspectives see knowledge as objective, abstract, depersonalized, value-neutral and unproblematically transferable between persons and groups. Such perspectives are central to much of modern epistemology and since the time of Descartes, and can be traced back to Plato. This epistemology serves the knowledge economy well in one central respect, for it supports the view that knowledge can be disembedded from its contexts of production and is readily transferable and marketable as a commodity. It also supports the notion that the research methodologies and standards employed in mathematics, science and technology education are universal and applicable across the world, irrespective of their origins. This helps to support the domination effect discussed above.  

The objectification and commodification of knowledge that follows from the modernist epistemology and is necessitated by the knowledge economy that exploits it, reflects a set of values. These valorize the measurable outputs of knowing over those that are less easily measured. They prioritize knowledge products over knowing processes, the cognitive domain over the affective domain, and value knowledge and the intellect over feeling and being. From the point of view of the knowledge economy, this is perceived to be necessary. But from the perspective of education, this is much more problematic. Both perspectives see knowledge as a means to an end, but these ends are very different. The knowledge economy aims at profit, whereas education aims at social and personal growth and development, and objectivized indicators of this should not overpower, dominate or replace what they are meant to stand for.
 

Where do these values come from? During modernity, the scientific worldview has come to dominate the shared conceptions widely held in society and by the individual. This worldview prioritizes what are perceived as objective, tangible, real and factual over the subjective, imaginary or experienced reality, and over values, beliefs and feelings. This perspective rests on a Newtonian-realist worldview, etched deep into the public consciousness as an underpinning ‘root metaphor’ (Pepper 1948), even though the modern science of relativity and quantum theory shows it to be scientifically untenable. In postmodernity 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 finance, i.e., money, and other related measurable quantities. In particular, knowledge is commodified and fetishised as a quantifiable and marketable entity. It is no longer seen as indissolubly tied in with human knowing. Thus in education and research it is the hard measurable outputs that are valued, not the softer processes and human dimensions of knowing.

Elements of this critique of the values of modernity are well anticipated in the work of Marcuse (1964), Young (1979), Skovsmose (1994) and Restivo et al. (1993). The way the balance-sheet model and its associated mechanisms work is as follows. Much of the working of modern society is regulated by deeply embedded complex mathematized systems, including taxation, welfare benefits, industrial, agricultural and educational financing, the stock markets, banking, etc. Such systems are automated and carry out complex tasks of information capture, policy implementation and resource allocation. Niss (1983) named this the ‘formatting power’ of mathematics and Skovsmose (1994) terms such socially embedded systems ‘realised abstractions’. The point is that complex mathematics is used to regulate many aspects of our lives, with very little human scrutiny and intervention, once the systems are in place. 

Although mathematics provides the language for these systems, the overt role of academic mathematics in this state of affairs, i.e., that which we recognise as mathematics per se, is minimal. It is management science, information technology applications, accountancy, actuarial studies, economics, and so forth, which are the sources for and inform this massive mathematization on the social scale. Underpinning this, at both the societal and individual levels, is the balance-sheet metaphor, for economic or market value is the common unit in which virtually all of the activities and products of contemporary life are measured and regulated. 

There are two overall effects. First, most of contemporary industrialized society is regulated and subject to surveillance by embedded and part-hidden complex mathematical-based systems (‘black boxes’). These are automated through the penetration of computers and information technology into all levels of industry, commerce, bureaucracy, institutional regulation, and more generally, society. The computer penetration of society is only possible because the politicians’, bureaucrats’ and business managers’ systems of exchange, government, control and surveillance were already quantified and in place before the information technology revolution. Knowledge already had a central use in controlling society and the population (Foucault 1976).

Second, individuals’ conceptualisations of their lives and the world about them employs a highly quantified framework. The requirement for efficient workers and employees to regulate material production profitably has necessitated 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). We understand our lives through the conceptual meshes of the clock, calendar, work timetables, travel plans, finance and currencies, insurance, pensions, tax, measurements, graphical and geometric representations, etc. This conceptual framework positions individuals as regulated subjects and workers in an information controlling society/state, as consumers in post-modern consumerist society, and as beings in a quantified universe. Knowledge frameworks are now inscribed into our very beings, rewriting our subjectivities and our existential selves. What we have seen in the past 25 years is the growth and tightening of these nets to encompass professionals, first teachers and civil servants, then doctors, lawyers and academics. 

The commodification and fetishization of knowledge, and performativity and managerialism throughout education and employment in general, are just some of the products of these ideological shifts. They also have profound implications for the nature and processes of education. For the commodified view of knowledge entails that it can be disembedded from its cultural context and conveyed without loss of meaning. But to assume that signs and knowledge tokens carry their own full meanings with them has damaging consequences for education, where transmission models of teaching presume that knowledge can be ‘handed over’ or ‘delivered’ to learners (Seeger and Steinbring 1992). The power of constructivist learning theories in education is that they acknowledge that individuals must recreate meanings afresh, based on their idiosyncratic pre-existing meaning structures and experiences (Steffe and Gale 1995).

Postmodernist epistemologies extend these insights and embrace the multiplicity of coexisting meanings, perspectives and systems. Knowledge is viewed as socially and culturally embedded, value-laden, and not transferable across contexts without significant transformations and shifts in meaning. Explicitly represented knowledge is understood semiotically in terms of signs and texts that draw upon the meanings historically formed and owned by groups and individuals. As signs travel there will often be shared or preserved elements of meaning, depending on the proximity and interactions of the donor and recipient cultures, but there will also always be differences and nuances of interpretation. To create readings or interpretations of signs requires persons to invoke and marshal their own meanings, understandings and interpreted experiences. 

Just as postmodernist epistemologies see the meaning of information as located in cultures, so too is the commitment to and ownership of beliefs; and the validation of knowledge claims depending on communities of knowers and researchers. Likewise, the value of experts and knowledge workers will depend on their role and positions within knowledge-orientated institutions and projects. Gibbons et al. (1994) describe the production of knowledge in postmodernity as falling into two modes. Mode 1 knowledge production comes from a disciplinary community and its outcomes are those intellectual products produced and consumed inside traditional research-oriented universities. The legitimacy of such knowledge is determined by the university, the academics working within the knowledge area, and the academic journals that disseminate the knowledge. Typically academic research in mathematics, science and technology education would fall in this category.

In contrast, Mode 2 knowledge is the identification and solution of practical problems in the day-to-day life of its practitioners and organizations, rather than centering on the academic interests of a discipline or community. Mode 2 knowledge is characterized by a set of attributes concerned with problem-solving around a particular application and context.

1. The different knowledge and skills of the practitioners are drawn together solely for the purpose of solving a socially (including industrial, commercial and technological) motivated problem, and hence are integrated and transdisciplinary rather than restricted to single academic discipline or area of study.
2. The trajectory follows the problem-solving activity, and the context, conditions and even the research team may change over time according to the course of the project.
3. Knowledge production is carried out in an extensive range of formal and informal organizations including but extending well beyond universities. 

4. The focus on socially motivated problems means there is social accountability and reflexivity built in from the outset of the project. 

The key point made by Gibbons et al. (1994) is that the ‘know how’ generated by Mode 2 practices is neither superior to nor inferior to Mode 1 university-based knowledge, it is simply different. As well as different projects, there are different sets of intellectual and social practices required by Mode 2 participation compared with those likely to emerge in Mode 1 knowledge production. 

Mode 2 knowledge production may be newly recognised in postmodernity, although it has antecedents stretching as least as far back as Aristotle’s (1953) recognition of Techne (applied or technological knowledge). Its recognition is a central part of postmodern epistemology (Lyotard 1984, Rorty 1979). However, it is also a central part of the new knowledge economy where knowledge and experts are classified in terms of their functionality and marketability, rather than their foundational basis and disciplinary categorization. In this sense the global knowledge economy is postmodern. For in the knowledge economy one feature stands out: the marketability of knowledge is the prime factor, and this marketability does not discriminate between different forms of knowledge except in terms of value, price and ease of sale. From this perspective there is no discrimination between the qualitative results of interpretative paradigm research and the hard quantitative results of scientific paradigm research except insofar as it affects price and marketability. For example, since the 1990s politicians have utilized the qualitative results of focus group research to evaluate the impact of policies, just as they have used the quantitative results of survey research for a much longer period. The market is neutral to qualities such as these except according to how it impacts on economics. But having said this, as is indicated above, marketability has a profound impact on what types of knowledge are valued. 

Thus ironically, postmodern epistemology does not provide a conceptualization of knowledge that leads it way from the knowledge economy. Instead it delivers it directly to the marketplace. However, there are ways of using the reconceptualization of knowledge to offer a more democratic and socially responsive approach to research in education. For example, the mode 2 knowledge production category provides a useful way of describing ‘bottom up’ projects initiated by teachers, activists and or concerned citizens. Examples can include environmental or anti-globalization activities (e.g., Klein 2000), peoples’ education movements (e.g., School of Barbiana 1970, Freire 1972) and the development of ethnomathematical and multicultural materials for teachers (e.g., Mathematical Association 1988, Wiltshire Education Authority 1987). Such projects can follow from what Habermas (1971) characterizes as the critical interest, namely, the desire to change society for the better.
 This provides the basis for the critical-theoretic paradigm in educational research, the central feature of which is the desire not just to understand or to find out, but to engage in social critique and to improve or reform aspects of social life. Thus it involves critical action research on social institutions, and interventions aimed at social reform and increasing social justice. In particular it aims at the emancipation, empowerment and the development of critical consciousness among the participants and the others targeted. What distinguishes this type of research is that social and institutional change is primary and knowledge is secondary. It is thus mode 2 type knowledge production because it does not seek primarily to satisfy academic standards, but to solve real problems.

The critical-theoretic paradigm is often associated with action research among the ‘teacher-as-researcher’ movement, with teachers working to change their teaching or school situations to improve classroom learning (Carr and Kemmis 1986). However, in my view such action research balks too often at addressing social justice and oppression in society to fit comfortably under the critical-theoretic paradigm. In contrast, activism by environmentalist, anti-globalization, human rights, and gay rights organizations may be a better fit. One of the most successful strategies of such groups is to construct mode 2 knowledge and deliver it to the media with sufficient impact to sway public and political opinion, and thus to help initiate social change.
 In education, mode 2 knowledge production is typically involved in development projects that prioritize social change and empowerment over publishable research. What characterizes such projects is the deep commitment of the researchers and activists involved, who measure their successes in terms of social changes and not in terms of knowledge capture or production. Such approaches either reject the commodification and fetishization of knowledge by the knowledge economy or subvert it in order to pursue their own ends.

Progressivism and the Idea of Progress

Modernism originated with the philosophers of the 17th and 18th century Enlightenment who believed in the ultimate power of reason to reveal truth, and through rationality to advance society towards the ‘good life’. This movement subscribed to the values that prioritize the cognitive and intellectual over feeling and being discussed above. But it also led to a further ideology, namely progressivism with its fetishization of the idea of progress. Rational thought, it was believed, would solve all the problems of life and lead to enlightened living and happiness for all. Reason and knowledge especially in the areas of science and technology would provide the means for this continued and continuous improvement.
 In the 19th and 20th centuries many of the key theories that underpinned modern thought were based on the idea and assumption of continual progress. However another notion became entangled with this, namely that progress was automatic, and stemmed from the natural order of things as well as from the application of conscious thought. Hegel and Marx’s theories of history both assumed the inevitability of social progress, without the application of reason. Darwin’s theory of evolution is underpinned by the idea of biological progress, i.e., the survival of the more ‘fit’, through the elimination of the least ‘fit’. The Eugenics movement of the late the 19th and early 20th century believed in the perfectibility of the human race through selective breeding.
 Educational and psychological theorists including Herbart, Spencer and Piaget assumed that ontogenesis and phylogenesis unfold in a sequence of stages, and that later phases are in some measure more complete than or superior to earlier phases of this development.  

The problem with the idea of progress is that what is perceived in some rational, scientific or technological way to be more developed is also seen as superior to, or more complete than, the less developed. Thus rural or tribal societies are deemed to be inferior to industrialized, technological or urban societies. Such perceptions provided justifications for the conquest and colonialisation of many countries, for they were being enlightened; being given knowledge to deliver them from their ignorance, their ‘undeveloped state’. These perceptions continue to provide a justification for the exploitation of ‘developing’ countries. These ideas also underpin racism, which saw and continues to see the yellow or brown skinned peoples of countries in the East or South as less ‘developed’ and hence as inferior.
 

Such conceptions persist in many overt and covert ways. The very terms I have used, ‘developing’ countries versus ‘developed’ countries have the unintended connotation that ‘developing’ countries are inferior and ‘developed’ countries superior.
 After all, ‘developed’ includes in its meanings: to be further down the road of progress, and nearer to fulfillment and perfection. Several of the effects I have identified above, such as the domination and ideological effects serve to reinforce this fetishization of progress and the implicit devaluation of ‘developing’ countries in the East and south. Some philosophers and social theorists have gone so far as to announce ‘the end of history’ and ‘the end of ideology’, a teleological notion that human and social development were somehow destined to reach the ‘final’ state that we are reaching after the fall of communism, dominated by global capitalism and Western ideology (Fukuyama 1992). 

But this ‘final state’ with its fetishization of progress is far from perfect (nor is it inevitable). The progress of rationality applied in society, technology and industry has led to a disregard for and despoliation of the environment. The underlying Western model of the good life is that of consumerism, where progress is measured in terms of the consumption and acquisition of more material goods. Furthermore, 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).   

Even in education we see constant innovation, with bigger and better electronic resources (calculators, computers, data projectors, electronic whiteboards, etc.) and the associated software, viewed as necessary but year-on-year absorbing disproportionate financial resources.
 These tools have undoubted benefits, but how often do we see a reasoned analysis of their costs and benefits set against the possibility of more and better paid teachers, books, broader forms of inservice training, and other education resources?

Overall, one of the by products of progressivism and the fetishization of the idea of progress is to over-valorize the products, position and power of the industrialized Western ‘developed’ countries. This ideology views the ‘developing’ countries of the South and East as primitive and inferior. This leads to a continuation and justification of the historically unequal relations between the countries on the economic, cultural and intellectual domains. It leads to hubristic over-valuation of the educational and research traditions of the anglophone West and supports the ideological and dominance effects identified above.

Individualism

One of developments of postmodernity has been a ‘social turn’ in the way many leading edge researchers conceptualize learning in mathematics, science and technology education (Lerman 2000, Atweh et al. 2001). However for all of this utilization of social concepts in educational theories, the dominant ideology of research in the ‘developed’ countries of the North remains firmly individualistic. Educational researchers typically choose their own personal research specialism and style, and work individually, on projects of personal preference. They may form temporary alliances or research groupings, but these usually have their own stratified hierarchy from principal researcher to research assistant, with their own incipient individualism. In addition, educational researchers’ careers are generally concerned with competing and being rewarded individually on high status written output, not on any social impacts or other measures that might be valued more highly outside of the academic world. 

Most educational researchers are positioned somewhere along a scale that encompasses teachers researching for a higher degree, teacher educators conducting research, and university researchers teaching and supervising others’ research. In each case the person’s main function is as a teacher or supervisor, so that pursuing their own individual research interests is a subsidiary rather than their main breadwinning activity, even if they are evaluated on their research performance. Alongside this majority activity there also exists a parallel career course for contract researchers who work on funded projects full time. However, this second string of research workers is a much smaller group, and most of the researchers involved work on projects initiated by government or other agencies, or in a minority of cases, projects initiated by the principal researchers themselves, but constrained by the requirements of the funding agencies. 

Thus in education research agendas are primarily set by researchers themselves, albeit with some accountability to their employers. But this is usually for the quantity and quality of their research output, and not for its content. Thus the dominant aim of researchers in mathematics, science and technology education in countries of the North is to satisfy themselves and their peers. This is a manifestation of individualism, in which individuals pursue their own agendas semi-autonomously, competing for rewards and esteem.

I should make it clear that I am both a willing participant in, and a beneficiary of, this system. I am able to pursue whatever writing and research projects take my fancy, and provided that my output is held in esteem by local and international peers, I am rewarded by my employing university for my efforts. Furthermore, I have and would strongly resist any attempts to control or direct my research efforts, because of my strong desire to pursue my own interests, preferences and research agendas. Thus in my own professional life I am a product and supporter of an individualistic work pattern. I like to think that the research directions I pursue, mostly philosophical and theoretical, are the best deployment of my skills and talents. Nevertheless, I feel no compulsion to address what some might see to be the most compelling problems or useful issues that concern the teaching and learning of mathematics in my region or country. I make no claim to be exempt from the ideology of individualism, indeed it is deeply inscribed in my personal and professional being. 

Despite the so-called ‘social turn’ in some researchers’ conceptualisation of learning, constructivism remains the leading theory of learning among education professionals. This sees students as knowing subjects who are individual sense-makers; who understand the classroom and contexts independently; who have isolated and independent inner lives of thought, which emerge into the outer public arena as speech or actions. This view of the knowing subject is an expression of the both of the ideologies of individualism and educational progressivism (Ernest 1991). But there are major weaknesses in this position. 

First of all, there is the sentimentalisation of the knower. Knowing is not always the sweet sense making of untrammeled reason and intelligence that modernism and progressivism would like to portray. Knowing is also about fighting for psychic survival in the face of emotional and other forms of threat, it is about interpreting hidden coercive meanings underlying the literal spoken word of a teacher or another. Knowing is about deviant scheming to compensate for personally sensed deprivations or inadequacies. Knowing is about the desire for forbidden objects of gratification approached covertly under a patina of acceptable behaviour and discourse. Knowing is in the mind of the eagle as it sights and takes its prey. Knowing and the knowing subject should not be sentimentalized.

A second area of weaknesses concerns the politics of education. A focus on the activities and immediate surrounding context of the knowing subject ignores structural inequalities in terms of class, gender, race, etc. It ignores the dominant ideologies of schooling. Ultimately it also ignores the fact that the main obstacle to individual sense-making and self-realization is the active opposition to the political empowerment of the learner as a democratic citizen by most forms of institutionalized education. 

Thirdly, there are theoretical weaknesses with an individualistic form of constructivism, as well as with other philosophies that prioritize the individual over the social. The Western ideology of individualism that characterizes modernity backgrounds the essentially social and communitarian nature of humanity. But knowledge and indeed all forms of everyday life and functioning could not exist without that quintessentially social construction of humanity, language. While it may be possible to give a plausible if superficial account of the knowing subject in individualistic terms, this is not possible to do so to any depth for the feeling subject. For our feelings are inescapably tied in with our inter-personal relations starting with our parental/caregiver experiences. Our biological beginnings are within the body of another, and our development into persons can only be fulfilled through mutual loving relations with others. We are not isolated and self-contained individuals but social beings that are part of communities and indeed are formed through our very sociality.

Both the emphasis on individual choice for researchers and the individual as the essential unit for the conceptualization of education, are expressions of the ideology of individualism. This has long dominated Western thought, and is emerging most sharply in the ‘free market’ or ‘market-place’ metaphors of recent social policy. The dominant ideology of individualism is based on a model of the individual as an isolated rational being with an independent perception of reality, and which acts on the basis of its own rational analysis and thought. This model emerged in the 17th and 18th century enlightenment and is epitomized most starkly in Leibniz’s Monadology, a philosophy of independent and unrelated coexisting entities. In addition, the values of liberty and freedom have been much vaunted from the days preceding the French Revolution to the current temporary world domination by one superpower, the United States of America. These forground and valorize not only the meaning of freedom as liberation from oppression, but also the meaning of freedom as being free from social constraints and responsibilities. Admittedly this latter freedom of individual action has limits in the relevant legal framework. However, freedom in this sense, expressed in the actions of corporations on the global scale, is able to circumvent and manipulate many of the laws and limits to actions experienced by individuals nationally.

Individualism combined with the workings of the ‘free market’ provides the basis for the ideology of consumerism. This sees human beings as agents in the material world working, accumulating and expending wealth, and owning and consuming material products and ‘experiences’. Although a small minority of concerned and principled citizens in western industrialized countries try not to participate in this globalizing universe of consumption, most, like myself, have consumerism inscribed deeply within our subjectivity.
 We enjoy the benefits of modern industrialized society including almost unlimited access to power, heat, water, housing, transportation, material possessions, electronic appliances, media products, shopping, food, and other luxury goods and experiences. In the postmodern era, Descartes’ cogito, ‘I think therefore I am’, the dictum which helped initiate the modernist era of individualism, has been replaced by ‘I shop therefore I am’, as the artist Barbara Kruger vividly expresses it (Baudrillard 1988). “One's body, clothes, speech, leisure pastimes, eating and drinking preferences, home, car, choice of holidays, etc. are to be regarded as indicators of individuality of taste and sense of style of the owner/consumer.” (Featherstone 1991: 83).

However, the ethos of consumerism and many of the products involved embody values that conflict with those of a range of cultures and creeds located in countries around the globe. For example, the increasing sexualization of popular music, fashions in clothing, visual media and indeed childhood, is unacceptable to many cultures valuing modesty, including some sub-cultures in the Western world. The social construction of persons as consumers through such influences is also problematized by non-traditional critical perspectives as well, which see their impact on subjectivity and personal identity as negative. Furthermore, consumerism is not sustainable, for not all world citizens can consume resources as wastefully as Western consumerism requires, which is already a major cause of the current environmental and ecological problems.

McBride (1994) has offered a powerful critique of how individualism is the hidden ideology of much of modern school mathematics.  She argues how the emphasis on individual choice, and on mathematics as underpinning rational choice, permeates school mathematics texts, and represents a perspective whose strategy is to deny or conceal the historical, social, cultural, political nexus in which all knowledge making and practices take place. Thus even school mathematics is complicit in promoting and sustaining the ideologies of individualism and consumerism.  

From the perspective of research, there are alternate ways of conceptualizing the issues. In a country with severe social problems, or a serious lack of resources, or both, in short, a ‘developing’ country, it can be argued that solving social problems is far more urgent than satisfying individualistic researchers. One answer to the problem of how to evolve a new style of researching in mathematics, science and technology education in a ‘developing’ country, is to work in coordinated research teams on shared problems of social significance. Rather than let an individualistic ideology drive research and education, resources can be directed at teams working on socially relevant research projects. This should take research projects closer to the critical research paradigm. For the critical research has the virtue of being concerned to improve some aspects of the social context, situation or institutions. Although most educational research is concerned to improve schooling indirectly, critical paradigm research has the advantage of specifying this goal up-front, and not being concerned to try to leave the situation being investigated undisturbed. 

The disadvantage is that there are often hidden institutional sources of resistance to change, such as teacher and pupil ideologies, institutional structures, and so on, which may prevent the desired progress. If there is no progress, and there is little of the validated knowledge that research in the other two dominant educational paradigms seek to find, then there may be no worthwhile outcome for the energy and time invested. However, if social change and improvement is the overwhelming goal, then this is a gamble worth taking. 

Despite the widespread ideology of individualism, the ‘social turn’ in research in mathematics, science and technology education (Lerman 2000, Atweh et al. 2001) has done more than focus on social theories of the teaching and learning. It has also foregrounded ethical, cultural and political dimensions of educational research in a way unheard of two decades ago. In mathematics education, conference series on the Political Dimensions of Mathematics Education and Mathematics, Education and Society, and on Ethnomathematics are regular features of the international research scene. These have legitimated the prioritization of social justice issues and research and education for social change, and provided vehicles for the politicization of a generation of younger researchers. Thus revealing ideological dimensions of research in mathematics, science and technology education does not serve to validate individualism but to problematize it and other hidden assumptions and values.   

The myth of universal academic standards in educational research

In postmodernity, one of the main currents of thought is “incredulity towards metanarratives”, a critique of universalist explanatory frameworks or epistemologies (Lyotard 1984). A suitable case for treatment in this respect is the myth of universal academic standards in educational research, especially in mathematics education. In this area the received view is that there are universal, reliable and consistent academic research standards applied at the highest levels, and that all of the leading refereed international journals and international conferences in education subscribe to and apply the same standards of rigour in the evaluation of submitted papers. I shall challenge this and label it a myth. It is a myth which helps foster unity and integration in the international research community, but it also sustains the domination and ideological effects discussed above. 

There are, of course, dissenting voices. Most notable among these are researchers who label themselves as postmodernist, such as Patti Lather: Postmodernity “is a time of the confrontation of the lust for absolutes, [to] produce an awareness of the complexity, historical contingency, and fragility of the practices we invent to discover the truth about ourselves." (Lather 1992: 88). "Positivism is not dead. What is dead, however, is its theoretic dominance and its ‘one best way’ claims over empirical work in the human sciences." (Lather 1992: 90). Gergen (1999) and Denzin (1997) have referred to the ‘legitimation crisis’ following the rejection the absolute authority of science whose standards and epistemological modus operandi other disciplines have to aspire to and emulate. Donmoyer (1996: 19) writes about the problems of taking over the editorship of an international educational research journal and observes: “There is little consensus in the field about what research is and what scholarly discourse should look like”.

It is worth noting that a similar received universalist view also prevails among researchers in mathematics, although a growing minority of mathematicians, philosophers and social researchers reject this as a myth. Those supporting the view that there are universal academic standards in mathematics often argue that mathematical papers present new mathematical truths and their warrants, usually in the form of proofs. Since mathematical truths are absolute and universal, they claim, so too are the standards for truth. Those arguing against this universalist view point to the historically shifting and incomplete standards of proof and truth in mathematics. Some also argue that mathematical truths, like the concepts of mathematics, are social constructions (Ernest 1998, Hersh 1999, Tymoczko 1986). Without reiterating the complex arguments for and against these positions, the point I wish to make is that even in mathematics, where claims to truth and objective standards for the validity of knowledge are perhaps the strongest in all fields of enquiry, there is fierce controversy over their universality. Hence the claims for the universality of standards in mathematics education must be that much weaker. 

In order to question their claimed universality it is helpful to ask what academic standards in educational research might be, and which aspects of research reports they foreground and evaluate. To this end I shall distinguish three features of academic papers relevant to acceptance: their content, knowledge production strategies, and textual features. In addition, the social and organizational features of the refereeing process are also likely to impact on the judgements made. Further features could be distinguished but these enable some of the most salient points to be discussed.

A wide range of criteria are used for judging research papers. For example, a typical detailed scheme includes the following ten evaluation criteria: 1. Significance of themes, 2. Relevance of themes, 3. Clarity of thematic focus, 4. Relationship to literature, 5. Research design and data, 6. Data analysis and use of data, 7. Use of theory, 8. Critical qualities, 9. Clarity of conclusions, 10. Quality of communication (Learning Conference 2005). Using specific criteria shapes the evaluation of papers but it cannot eliminate the subjective, situated element in the judgements. Such a practice merely provides a structure, distributing the application of subjectivity over a range of pre-specified categories. All evaluative judgements applied to creative knowledge productions depend on the experience and expertise of the referee, acquired in the social practices of evaluation, but exercised through the application of individual agency. Even then “your colleagues are there too, looking over your shoulder, as it were, representing for you your sense of accountability to the professional standards of your community” (Wenger 1998: 57). Final judgements as to the acceptability of a paper are made by editors or committees, who coordinate several such reports and apply further procedures in cases of disagreement. Thus ultimately the rulings are intersubjective and socially constructed, building on the subjective judgements of experts but also transcending them through social agreement. 
1.
The content of a paper includes the particular theme or topic area treated and the subdomains of enquiry explored or interrogated by the research questions and objectives. It also includes the theories used, the link to base disciplines and the interdisciplinarity of the inquiry. All academic disciplines and fields of study, including research in mathematics education, can be expected to shift their boundaries and contents to some extent over time. This will naturally impact on judgements of appropriateness and relevance of submissions, and thus will affect the standards applied as well as which research community is called on to make such judgements. 

For example, the International PME Group organizes annually what is widely recognised as the leading international research conference in mathematics education.
 Each year an international committee including local organisers is constituted to select papers for presentation at the international venue chosen for that year. In 1989 the Paris conference committee rejected all papers on teacher beliefs as not being relevant to the field of psychology of mathematics education. This led to disquiet among the delegate membership because this topic area was an emerging subfield which now is a major strand of research in the domain. From 1990 (and before 1989) such papers have been accepted, provided they passed the same ‘quality threshold’ procedures as other papers. This demonstrates graphically that judgements of relevance to the subfield are variable. 

A rejoinder might be that quality judgements need not be affected by the relevance issue. However, in my view such judgements cannot be separated completely from issues of quality, since acceptability can only be based on the knowledge and experience of the gatekeepers. As Kuhn (1970) has argued for the physical sciences, knowledge of a field depends on familiarity with a range of paradigmatic examples, such as papers, arguments, applications of methods and problem solutions. So referees making judgements about new examples beyond their range of familiarity might well be influenced by their willingness to accept novelty. They are required to make a creative act of evaluation which may vary from person to person. Referees deeply entrenched in different external base disciplines (e.g., psychology, mathematics, philosophy, sociology) might make different judgement calls from each other, based on their experiences of these fields, as well as from referees whose discipline is mathematics education. As Wenger (1998: 254) points out: “At boundaries things can fall through the cracks – overlooked or devalued because they are not part of any established regime of accountability”.  

Lerman (2003) analysed changes within the field of mathematics education by looking at the papers accepted for PME conferences, and papers published in two of the leading research journals in mathematics education JRME (Journal for Research in Mathematics Education) and ESM (Educational Studies in Mathematics) over the past 15 years. Lerman et al. (2002) found a shift in underlying theories and methodological bases over the period in ESM research papers, with many more drawing on social theories (social constructivism, Vygotsky, social interactionism, etc). The percentage of papers employing social theories rose from 9% in the early years of the period to 34% in the later years. Lerman (2003) also notes that since 1990 there has been a marked drop from 24% to 6% in the proportion of purely ‘empirical’ papers for PME that do not explicitly use theoretical frameworks. Those that draw on the traditional areas of mathematics and psychology have also diminished (by about 12% for papers in both PME and ESM). Thus there are shifts in the subject area, as well as in the knowledge demands on referees in making judgements.  

2.
The knowledge production strategies in a paper include the research methodology and methods employed. In broad terms, three overall ‘families’ of knowledge production strategies might be distinguished, although finer distinctions would also be revealing. Papers from within the interpretative research tradition are typically exploratory, constructing an interpretation of the inferred meanings of the research subjects, as represented in qualitative data. Papers from a scientific research perspective typically are hypothetico-deductive, testing generalizations against data that is quantitative or classified according to a preconceived framework, although they may do this more or less formally. There are also theoretical, conceptual, philosophical or critical papers which clarify concepts or reflect on theories, policies and practices without presenting new empirical data. These represent three subtraditions in social science research (Habermas 1971) and there are different criteria for judging the quality of papers in each of them. Furthermore, different referees will have different levels of experience and expertise in these different families and are likely to differ in their judgement calls too. There have also been shifts in journal recognition and acceptance of these three types too, and it is noted that over the past 15 years JRME “moves from an initial emphasis on quantitative to qualitative … achieving a more balanced use of methods” (Lerman  2003: 6).

It might be claimed that the same criteria are employed in making judgements about research papers following all three paradigms. Gage (1989) claims that the struggle for supremacy between their proponents, the ‘Paradigm Wars’, are over. However, many authors argue that what is presented as consensus is in fact the domination of the field by proponents of the modernist myth of the universality of research criteria (Denzin 1997, Gergen 1999, Lather 1991, 1992). Donmoyer (1996) questions whether a consensus over research evaluation criteria exists. Anderson and Herr (1999: 15) assert that the ‘New Paradigm Wars’ are still being waged and complain that “we can’t use current validity criteria to evaluate practitioner research”. So differences in knowledge production methodologies and research paradigms seem to provide a strong argument for rejecting the myth of the universality of research evaluation criteria.

3.
Textual features of the papers encompass the rhetorical dimension including forms of argument and persuasiveness of the discourse and the rigour of the reasoning, as well as the organisation and presentation of the text. The structure and organisation of texts is the area that is most susceptible to explicit prescription, and there are very detailed standard guides available (American Psychological Association 2001, University of Chicago Press Staff 2003). However, judgements concerning the rhetorical dimension depends on how persuasive the reasoning is perceived to be by referees, and the same arguments about the background and expertise of referees rehearsed above apply here.

4.
The social and organizational features of the refereeing process play a constitutive role in the social construction of acceptance decisions, as is also discussed above. For example, from the early 1990s PME conferences required that full papers be submitted in January for the following Summer’s conference. This was a shift from previous practice in which only a one page abstract was required. Clearly different standards are at work in scrutinizing a finished paper from accepting a one page summary. The rigour of the process is increased, since it is not enough for authors to promise some contents in an abstract. Instead the final paper must be submitted and be judged academically worthy in terms of all of the criteria discussed here.

Overall, I am arguing for the relative and changing nature of research quality criteria in the field of mathematics education. I believe the same holds true within all disciplines and fields of study, as I suggested in the case of mathematics, but I will not pursue this generalization here. My claim is that every learned journal and international conference has different (i.e., non-identical) enacted standards for the acceptance of submissions, which share only a ‘family resemblance’ (Wittgenstein 1953). Although there are shared features, to a greater or lesser extent, standards differ and are a function of the different communities of scholars serving as gatekeepers with their own situated practices and expertise. In the preceding discussion I have illustrated how the experiences, expertise and disciplinary background of individual referees impacts upon and helps to shape their judgements, creating divergences and differences as well as shared features and resemblances. In particular, their membership of a range of different communities of practice, including experiencing the roles of student, teacher, researcher, author, referee, editorial board member, etc., will shape their evaluation practices. In these social situations working consensuses over acceptability are achieved, although sometimes conflicts over standards occur, and these will normally lead to new resolutions and occasionally even to shifts in standards.

The myth of the universality of research standards in mathematics education may serve a useful function, in helping to sustain the notion that there is a unique field of study called mathematics education. As such it helps to create the illusion of the existence of a unique international mathematics education research community, when what actually exists is a complex set of interlocking and interacting but different and distinct practices and communities located and dispersed globally. The myth also helps to encourage the mathematics education research community to strive towards greater consistency and reliability in its research standards and practices. In other words it expresses an aspiration which may be unachievable, rather than an actual attainment. 

However, if research quality standards are function of the differing practices and needs of different research communities, contexts and countries, there is the issue of whose interests they serve. Since the standards and values are a function of their geographical and historical location, namely, the early 21st century Anglophone West, they serve the interests of this dominant research culture. Thus they are a part of the ideological effect and support the dominance effect discussed earlier. This raises a further question. Should not different criteria for judging research quality be applied as is appropriate for different contexts? Just as in education, where assessment standards vary as a function of the aims and objectives of the curriculum they assess, so too standards for research papers should reflect the aims and social purposes underlying the research and its context? While this does not mean that research standards for conferences or publications in, say, countries of the South should be set at a lower level (whatever that might mean), it might be the case that more emphasis is placed on community orientated research. Research is required to be ethical in all research traditions, and it might be that a broadened concept of ethics including community responsibility should be applied. 

Such a dialogue is already taking place outside of research in mathematics education. In discussing the evaluation of educational research, Kincheloe and McLaren (1994) reject the criteria of validity, reliability and objectivity as they are understood and applied in scientific paradigm research. Instead they propose the notion of ‘catalytic validity’ introduced by Lather (1986) as more appropriate term for describing the criteria for establishing rigour in the study of the social world which is characterized by extreme complexity and unpredictability. This description of the contextual features resonates with the call to reconceptualize research in “mathematics, science and technology education in contexts of rapid change, conflict, poverty and violence” (Vithal et al. 2004: 3, Vithal et al. 2007). Lather defines catalytic validity as “the degree to which the research process re-orients, focuses and energizes participants toward knowing reality in order to transform it” (Lather 1991: 68). This, it is claimed, is a more rigorous test of validity, because it not only seeks to understand the world, but it also seeks to move those it studies to understand the world and the way it is shaped in order for them to transform it. Thus there more at stake in the challenge to the “ ‘one best way’ approach to the generation and legitimation of knowledge about the world” (Lather 1992: 87) than merely the issue of research criteria. It also concerns the problem of how to mobilise knowledge production, educational research in particular, so as to have a major impact on society and social structures of power and domination.

Conclusion

In this chapter I have explored some of the ways in which the globalisation and the global knowledge economy impacts on mathematics, science and technology education research. In particular, I have explored some of the imbalances between ‘developing’ and ‘developed’ countries created and sustained by the global knowledge economy. The major effect is economic, the inflow of funds to ‘developed’ countries in return for the export of knowledge and expertise. There is also a recruitment effect, i.e., the ‘brain drain’ of many of the most skilled personnel from ‘developing’ countries. I also described the appropriation effect in which knowledge gathered locally in ‘developing’ countries is appropriated for gain. I have also tried to show that none of these effects are simple and purely exploitative; that there are complex eddies and countercurrents as well as the main flows of globalization. By considering the subjectivities and agencies at play I have tried to reveal some of the complexities involved. I have illustrated this with reflections on my own role as an agent of the knowledge economy located in the dominant research culture.

However, my main focus has been on critiquing the dominance and ideological effects. The dominance effect is enacted through the way that research institutions, organizations and publications from Northern and ‘developed’ countries, typically anglophone, dominate the international research community in mathematics, science and technology education, both in terms of power and prestige. This helps to sustain the ideological effect, whereby all researchers including those in ‘developing’ countries are subject to and internalize the ideological and epistemological presuppositions and values of this dominant research culture. I have identified four components of the ideological effect. First, there is the reconceptualization of knowledge and the impact of the ethos of managerialism in the commodification and fetishization of knowledge. This is probably the most important ideological dimension that characterizes the postmodern knowledge economy, with clear and direct impacts in education and research. Second, there is the ideology of progressivism with its fetishization of the idea of progress. This helps sustain imbalanced and racist views of the value of different nations and the worth of different peoples and races. Third, there is the further component of individualism which in addition to promoting the cult of the individual at the expense of the community, also helps to sustain the ideology of consumerism. Fourth is the myth of the universal standards in mathematics education research, which can delegitimate research strategies that forground ethics or community action more than is considered ‘seemly’ in traditional research terms. This is the final capstone of the system that keeps the dominance effect in place.   

In the words of Bacon (1597/1997) ‘knowledge is power’, and my aim in providing this critique of ideology in mathematics, science and technology education research and its globalization is to provide researchers with a means of gaining power and control over some of the hidden dimensions of social and educational research and its methodology. An awareness of the roles of the commodification of knowledge, managerialism, progressivism and individualism in the culture of educational research enables them to be revealed, scrutinized from an ethical perspective, and countered. Awareness of the lack of universal standards is also empowering in enabling researchers to develop and rely more on their own critical judgements, and to select their avenues of publication pragmatically. Thus far from showing that educational research for social change and betterment is hopeless, I believe that revealing some of the countervailing ideological currents offers a basis for wiser and more informed action.
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This paper is a version of the chapter Ernest, P. (2007) 'Globalization, Ideology and Research in Mathematics Education’, that first appeared in Vithal et al. (2007).

� Globalization shares a number of characteristics with internationalization and the terms are sometimes used interchangeably, although I prefer to use ‘globalization’ to emphasize the erosion of the nation state or national boundaries, which is especially important in the growing emergence of a global educational research community.


� Below, in discussing the concept of progress I shall problematize the terms ‘developing’ and ‘developed’ countries. However, for the moment I shall simply use these problematic terms to avoid cumbersome circumlocutions, but put them in ‘scare quotes’ to show that the terms are used with reservations.  


� This is well known in pharmacology where, for example, teams of ethnobotanists and pharmacognosists visit the Amazon basin, interview indigenous people about pharmacologically active plants and take samples of the plants. They then return to their ‘developed’ countries of origin where the active substances are extracted, manufactured, marketed and sometimes even patented, by ‘Big Pharma, multinational pharmacology corporations whose net profits are in the billions of dollars. 


� The abbreviations used here and elsewhere stand for: Adults Learning Mathematics (ALM), Congress of the European Society for Research in Mathematics Education (CERME), East Asia Regional Conference on Mathematics Education (EARCOME), International Study Group on the Relations between the History and Pedagogy of Mathematics (HPM), International Congress of Mathematical Education (ICME), International Organization of Women and Mathematics Education (IOWME), Mathematics, Education and Society (MES), Political Dimensions of Mathematics Education (PDME), Programme for International Student Assessment (PISA),the International Group for the Psychology of Mathematics Education (PME), Southern African Association for Research in Mathematics, Science and Technology Education (SAARMSTE), Second International Mathematics Study (SIMS), Third International Mathematics and Science Study (TIMSS).


� Researchers from ‘developed’ countries do make guest appearances at such regional conferences. However, in addition to the individual’s benefits in having more international papers and publications for their CVs, there is also a growing tourism effect. As with tourism, travel to exotic locations even if for professional reasons is a consumer good in itself.


� My basis for these criteria is a combination of the principle of the respect for the value of different cultures (Ernest 1991) and Marx’s idea, expressed by Rawls (1972) in his theory of justice, that where persons receive less than the value of their contributions they are being exploited. 


� I am stressing the positive features that emerge from the knowledge economy to provide a balanced view, bearing in mind the critique of the domination and ideological effects that follows below.  


� Contrary to the impression it gives, etymologically the country’s name does not derive from a hubristic reference to former imperial greatness, but resulted from the amalgamation of separate monarchies and countries (England, Scotland, Wales) into an enlarged, i.e., ‘greater’ Britain in 1603. However, as the first impression shows, the name is culturally double-coded with residual connotations of colonialisation and imperialism. 


� As a white, heterosexual, middle class origin male I have not experienced the pain of having to overcome stereotyped expectations imposed on me, or the oppression of classism, sexism, racism and homophobia in society. However, as somebody who did not arrive in the UK until 1951 at the age of 7 with non-British parents (Swedish and Jewish-American) I did experience the feeling of being an outsider for many years, especially in the very conformist Britain of the 1950s. 


� But see Sriraman and Steinthorsdottir (2007) for an interesting critique of the concept of critical thinking. 


� The handbook titles for the modules of these courses are: 1 The Psychology of Mathematics Education, 2 The Mathematics Curriculum, 3 Mathematics and Gender, 4 Mathematics and Special Educational Needs, and 5 Research Methodology in Mathematics Education. These handbooks also treat assessment (in 2), philosophy of mathematics (in 3) and language in mathematics education (in 4). As the students are mid-career education professionals two main themes were deliberately omitted (mathematical content areas, and pedagogy and teaching resources such as ICT) although they do figure incidentally and in some student initiated assignments. 


� All semiotic expressions or signs have a basic representational function whether from a neo-Saussurian or Peircean perspective. In the former case there is the signifier-signified pairing in the sign, in which an expression designates a content. Peirce’s theory is similar but introduces a third component (the interpretant) which carries some of the meaning. Some signs purport to model some aspect of reality, which I have termed the modeling function, whereas other only refer to other signs and sign-systems.   


� Although I am an academic with a lifelong commitment to research and publications I must acknowledge that knowledge is not an end in itself but just a means to a greater end, namely that of human happiness. Of course the full achievement of this end necessitates banishing the global causes of unhappiness, such as hunger, poverty, disease, oppression, injustice, etc., which are political problems and issues (to which globalization is contributing). The pursuit of knowledge, which is one of the privileges of the academic life, is for those involved, like myself, a source of happiness. But it must be acknowledged that the pursuit of knowledge (and the happiness it brings) is only possible when its material conditions are supported. In terms of Maslow’s (1954) hierarchy of needs, only when our physiological needs, safety and security, and social needs are satisfied, can we seek to develop the self-esteem, prestige and self-fulfillment that come from the pursuit of knowledge and the most beneficial forms that the academic life can take (but which managerialism and performativity are eroding). But this satisfaction in turn presupposes forms of social organisation that produce surpluses to support the lifestyles of academics. Our social critiques depend on the division of labour and the privileging of some classes (including intellectuals) which are their targets. Part of the ingenuity of the global capitalist system that produces such surpluses is that it is able to exploit, incorporate and hence subvert anger, protest and rebellion. Thus the Punk youth movement of 1976, despite its anger and rejection of the bourgeois forms of life, music and fashion ultimately served to inject new blood into the development and marketing of music and fashion. Likewise academic critiques, such as this paper are both something to be marketed as part of the global knowledge economy, as well as performing a safety-valve function for dissent. They allow writers and readers to channel their outrage in ways that do not destabilize the system, and hence serve to sustain it. Just as mathematics has been able to incorporate and ‘tame’ the study of uncertainty and chaos throughout its history, so too global capitalism is able to appropriate and market critiques and dissenting voices, from posters of Ché Guevara to the records of Bob Dylan and the films of Michael Moore (Klein 2000).  


� This is the third of three types of interest that drive research. The other two types of interest distinguished by Habermas are the desire to predict and control (technical, scientific interest), the desire to understand (practical, interpretative interest). These form the basis of the scientific and interpretative research paradigms in education, respectively (Bassey 1990-91, Ernest 1994, Schubert 1986). However, these last two paradigms firmly locate the educational research process as types of mode 1 knowledge production. I am also quite clear that I as a researcher also work exclusively in mode 1, writing materials that are aimed at publication, rather than committing my time and energies to mode 2 knowledge production for social reform projects driven by the critical interest.  


� Not surprisingly it is not only social justice and environmentalist groups that use these strategies. There are also right wing think-tanks and commercial pressure groups funded by industry and commercial interests, and even by covert government agencies, which seek to change public opinion and policy. In Ernest (1991) I documented the powerful impact of New Right think-tanks such as the Centre for Policy Studies on British educational and social policy in the 1980s (Gordon 1989, Himmelfarb 1987, Lawlor 1988). Recently it is claimed that American neo-conservatives have similarly manipulated popular opinion to justify the ‘War on Terror’ and the invasion of Iraq (British Broadcasting Corporation 2005).


� There were dissenting voices such as Vico (1744/1961). His cyclical theory of historical development does not support the incrementalist features of progressivism that view historical progress as secured, ratchet like, against against forced retreat. Herder also rejects the idea that human history is a linear progression (Sundaram 1998).


� This rational position was of course the basis for the monstrous 20th century doctrines of ‘racial purity’ and ‘ethnic cleansing’.


� I am not inverting the received values to claim that tribal knowledge, including ethnomathematics or ethnoscience, is superior to or even comparable to scientific knowledge. Instead I would argue that all such knowledge and belief systems should be viewed in the context of their own cultural spheres. Knowledge and belief systems are much more than rational instruments for achieving material ends. They are the cultural ‘glue’ that binds peoples into communities and helps to shape identities. However, the commodification of knowledge coupled with rationalism and the ideology of progressivism denies these vital non-instrumental functions of knowledge and belief systems. My plea is instead for mutual understanding and respect between alternative worldviews.


� Even without the negative connotations of the terms ‘developing’ or ‘underdeveloped’, ‘development’ itself, in terms of what it means and how it is measured, is problematic. Standard measures such as gross national product, equate ‘development’ with growth in production and consumption of goods and services. Such growth is not automatically good as is assumed by many in ‘developed’ countries, or those who aspire to ‘development’ (UNESCO 2002).


� Not surprisingly technological companies like Casio and Texas Instruments are the biggest sponsors of international conferences in mathematics education where researchers enthused with the latest electronic innovations and the ideals of technological progress act as unpaid marketers and promoters of these goods. 


� I like to believe that I can maintain a critical disengagement from the ideology of the Western society which I inhabit. But I must also acknowledge that this, in the form of consumerism, in turn inhabits and shapes me. I may have internalized academic research ideals and a critical intellectual stance which enables me to distance my ideal self, if not my actual self, from consumerism. But this leaves open the question of the extent to which my judgement is subverted and compromised, and the extent to which my critical stance is a way of dealing with the conflict between my lifestyle and ideals. It also raises the question of whether my academic stance is part of the appropriation effect, i.e., appropriating and making cultural capital out of a critique of the system which in practice I uphold and which sustains my privileges.  


� Traditionally most research in mathematics education drew on psychology as the underlying discipline, and this is reflected in the title of PME. However, over the past two decades research from a broader range of perspectives has been reported at this annual conference, and there have been moves to change the constitution and the focus of the group to reflect this broadening disciplinary base.    





