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Series Editor’s Preface 
Mathematics education is established world-wide as a major area of study, with numerous dedicated journals and conferences serving ever-growing national and international communities of scholars. As it develops, research in mathematics education is becoming more theoretically orientated. Although originally rooted in mathematics and psychology, vigorous new perspectives are pervading it from disciplines and fields as diverse as philosophy, logic, sociology, anthropology, history, women’s studies, cognitive science, linguistics, semiotics, hermeneutics, post-structuralism and post-modernism. These new research perspectives are providing fresh lenses through which teachers and researchers can view the theory and practice of mathematics teaching and learning. 


The series Studies in Mathematics Education aims to encourage the development and dissemination of theoretical perspectives in mathematics education as well as their critical scrutiny. It is a series of research contributions to the field based on disciplined perspectives that link theory with practice. The series is founded on the philosophy that theory is the practitioner’s most powerful tool in understanding and changing practice. Whether the practice concerns the teaching and learning of mathematics, teacher education, or educational research, the series offers new perspectives to help clarify issues, pose and solve problems and stimulate debate. It aims to have a major impact on the development of mathematics education as a field of study in the third millennium. 


In the past two decades perhaps the most important theoretical perspective to emerge in mathematics education, as well as in several other domains of thought, has been that of constructivism. It features prominently in previous books in this series, most notably in Ernst von Glasersfeld’s 1995 masterwork, Radical Constructivism: A Way of Knowing and Learning. That work offered two generalogies of knowledge. These veritable genetic epistemologies trace the development of the central ideas of radical constructivism along two tracks. The first is the history of philosophy from the pre-Socratic masters of Ancient Greece to the works of current scholars and masters. The second is Glasersfeld’s own intellectual career. In the book Glasersfeld illustrates how a number of lines of thought from cybernetics, linguistics, developmental psychology, cognitive science and philosophy became synthesized into radical constructivism. Working with a number of collaborators, including Leslie P. Steffe, Glasersfeld has steadily developed radical constructivism both in theory and its applications until by now there are literally thousands of constructivist-related publications building on this and parallel perspectives. Even such recent and differently named perspectives as Enactive Theory can be seen as an offshoot of the constructivist insight that all knowing and experiencing are embodied and that all knowledge reflects our physical and social modes of being. 
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The present volume, edited by leading constructivist scholars Leslie P. Steffe and Patrick W. Thompson, represents both a celebration of Ernst von Glasersfeld’s achievement, and vibrant evidence of the continued vitality of research in the constructivist tradition. The four main sections of the book explore first Glasersfeld’s radical constructivism and the epistemological issues and problems it raises, and then associated issues and explorations concerning ethics and the self, educational practices in mathematics, and mathematics and science teacher education. The fifth and last section comprises an extensive and self-critical reflection on the nature, achievements and critics of constructivism by Pat Thompson. However, this represents only the endpoint of a self-reflective strand—very appropriately, given the subject matter—that runs through the book most visibly in the form of Les Steffe’s concluding chapters in three of the sections. The individual chapters are written by leading European and North American researchers and include many of the persons best known for extending and developing the constructivist research paradigm. Together, the contributions show constructivism to be a giant presence, with one foot firmly planted in the domain of theory and the other deeply entrenched in practice. Through the work of these scholars we see the epistemological perspective of constructivism debated, contested and clarified, and then applied in a variety of practices and inquiries, perfectly embodying the philosophy of this series. 


There is now at least one very extensive website devoted to radical constructivism, currently to be found at . This lists six famous masters of constructivism: Heinz von Foerster, Ernst von Glasersfeld, George Kelly, Humberto Maturana, Gordon Pask, and Jakob von Uexküll. Whether or not one agrees with this precise line-up, for example, one could certainly add Jean Piaget, their pre-eminence is undisputed. Therefore it is delightful to note that the first two stars in this pantheon are also the first two contributors to this book. 

Paul Ernest 

University of Exeter 

1999 
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Preamble 
Heinz von Foerster 

First of all I would like to express my gratitude to the organizers of this conference for having included me as a participant. 1 I am particularly grateful that you invited me to take part in your professional discussion of various aspects of mathematics and science education, since—at best—I can see myself as an amateur in these matters. 


Moreover, I was very happy to have been scheduled as the last speaker at this gathering, for it breaks with a tradition that began a few years ago when I crossed the critical age of four score years, after which organizers now place me as the first speaker because I may not last through their conferences. Apparently, no such fears clouded the perception of the organizers of this festival during which, I can assure you, I enjoyed every moment. 

In fact, I feel that this ‘Ernst von Glasersfeld Celebration’ was the proper anacrusis, the proper Auftakt, the proper prelude for a style of thinking that will initiate, and then dominate, the third millennium. 


Isn’t that an overstatement? 


I say: ‘No!’ 

Now, in which way can I justify this contention? I shall try to do this in three ways: I shall talk about disappearance, about essence, and about emergence. 
Disappearance 
I would like to draw your attention to the current disappearance of certain words and their corresponding concepts from our scientific vocabulary. Of course, this is a process that has been going on for centuries. Who, among today’s chemists, would know the meaning of ‘phlogiston’, a most important agent just a century ago. Or, I venture to say, only historians of science may recall the exact meaning of the notion of ‘action at a distance’ which, after Faraday, shriveled away to give now the concept of ‘field’ its prominent position. Or think of the fate of ‘ether’, the invisible, transparent, and weightless substance that, in the pre-Einstein days, occupied the entire universe. And remember the highly sophisticated apparatus that Michelson and Morley built to determine the movement of spaceship Earth relative to this ubiquitous substance. I can’t help thinking of the burghers of Gotham, or of the city of Schilda in Germany, who tried to catch sunlight in bags to carry it into their 
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church, because they forgot to allow for windows. When, after years of experimentation, Michelson and Morley couldn’t detect any signs of a movement against the ether, they were finally told by Einstein that there is no such thing. 


I can easily imagine a youngster asking his father: ‘Daddy, what is an ether?’ and, following Gregory Bateson (1972) in one of his Metalogs (1), getting the answer: ‘An explanatory principle’. And when further asked: ‘What does it explain’?, being told: ‘Anything, almost anything at all, anything you want it to explain’. 


Today, however, it is not ‘phlogiston’, ‘action at a distance’, or ‘ether’ that are disappearing from our scientific vocabulary. They are already gone. I say, what is evaporating today is the triplet of the mutually supporting concepts of ‘ontology’, ‘reality’, and ‘truth’. ‘Ontology’ is, as you may remember, the study of ‘how things are’. It would not have been invented without a belief in ‘reality’; and if one believes in ‘reality’, one may pretend to know ‘how things are’, that is, one knows the ‘truth’. 


It is usually said that ‘truth versus error’ is the origin of comedy. In a conciliatory mood I think of truth as the invention of a liar, because without him, truth need not appear at all. But it is also said that ‘truth versus thruth’ is the origin of tragedy. Thus, in a more critical mood, I think of ‘truth’ as the invention of the Devil, because of all those myriads who were tortured, maimed and killed in its name. 


What fascinated me especially at our celebration here is that during these two days this fateful triplet was surgically removed from our language without protest and without pain, but instead was politely and decisively marched out through these doors. 


I can now easily imagine a youngster asking his father: ‘Daddy, what is reality’? and now going through the same question and answer cycle as before: ‘An explanatory principle’ etc., etc.! 
Essence 
I shall now bring my second argument in favor of my contention that in our gathering here a style of thinking was prevalent that transformed such meetings’ usual concern with peripherals into an undivided attention to essentials. 


I have chosen two famous conferences in the past as examples for my argument, because the participants in both of these conferences represented perhaps the leading minds on the topics under consideration, where the topics themselves were probably the most urgent and profound problems at that time. 
(i) New York, 1956 
The first example comes from the research publications of the Association for Research in Nervous and Mental Disease reporting on a conference in 1956 
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entitled ‘The Brain and Human Behavior’. Among the about two dozen participants you find Jerome Bruner, Ward Halstaed, Karl Lashley, Wilder Penfield and other trailblazers in neurology. Now listen to the preamble for the program of this conference: 


Our subject ‘The brain and human behavior’ is an intriguing one, the limits of which are not readily discerned. Philosophers, logicians, psychologists, bio-chemists and theologians have given their best thoughts to one aspect of the subject, namely the relation of brain and mind. 


So far so good. Particularly the observation that a wide spectrum of scholars has ‘given their best thoughts’ to ‘the relation of brain and mind’. It then goes on to say: 


It seemed to the Program committee that this area could well be omitted from the discussion. 


‘What’?! I thought when I first read this, ‘the best thoughts [of these scholars] could well be omitted’?? There must be a mistake. I couldn’t imagine such a severe case of phobosophy. But a few lines below you find a gleeful reiteration of the previous position: ‘Philosophic and psychodynamic considerations were omitted.’ 


I invite you to project the discussions, considerations and reflections of our two days of meeting here against that background, and you will sense what I was trying to show. Here our concerns were learning and teaching in their broadest sense, whether ‘paideia’, ‘neural networks’, ‘the culture of the mathematics classroom’, ‘ethics’, ‘philosophy of language’, or other philosophical and psychodynamic notions. Not only were they not omitted, they were central to our discussions in which words like ‘soul’, ‘entity’, etc.—unthinkable then—proved their generative and creative power. 
(ii) Abbey de Royaumont, 1975 
This breathtaking conference complex to the north of Paris was the location for a formidable conference, organized by brilliant young philosopher Massimo Piattelli-Palmarini, who succeeded in getting Jean Piaget and Noam Chomsky together for a debate on ‘Language and Learning’. 


Supporting cast for this event were the international crème da la crème of philosophical and scientific thinkers like Gregory Bateson, Jerry Fodor, Barbel Inhelder, Jacques Monod, Stephen Toulmin, to name only a few of the twenty-five participants. Clearly, a unique opportunity was given for these giants to open the door to a profound understanding of language and learning. In an impressive publishing venture Piattelli-Palmarini managed to give us a superb report of that meeting. 
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For me, one of the most fascinating results was that although the words language and learning were in the title of that meeting, they were not used to open any door for understanding language or learning. 


Why? Because, I think, some of the brilliant speakers were poor listeners. Some, I feel, even refused to listen to somebody else’s story. Could arrogance be behind this? 


In contrast, for me one of the most fascinating results of our meeting here was the visible joy of all of us listening to each other’s stories, thus keeping the dialogue going around and around and around. This was topped by the delightful play on Vygotskiism which, to my ears, transformed itself into a musical! 


And then the other joy for me was the fact that ethics were ever present in our dialogue, implicit at all times. 
Emergence 
I wondered what made our gathering so different from the others I have just mentioned. Why is it that our presentations took on the form of presents, and the mood was not so much that of argumentation as of celebration? My sense is that it has to do with properties of the man we had come together to celebrate. A metaphor, by now perhaps 2,400 years old and told by Chuang Tsu, the master of Tao, may help to tell what I sense. 


The instrument maker Ching created a bell-stand so extraordinarily beautiful that he could not think of selling it to anyone, but only to present it to the emperor. After a journey of a week he reached the emperor’s palace, and when he approached the gate, carrying his bell-stand in front of him, the guards, overwhelmed by its beauty, stepped aside and let him pass. And so did the ministers of the empire and then the bodyguards of the emperor when he arrived at the ultimate chamber. 


The emperor took the bell-stand, stood up and asked: ‘How could you ever create such a wonderful piece of woodwork?’ and Ching answered: ‘There was nothing to it. I just went into the woods and found it.’ ‘This cannot be the whole story,’ the emperor replied, ‘tell me more!’ 


‘When I began thinking of this bell-stand, I started to collect, so to say, the fibers of my strength and the calmness of my mind. After a week I had forgotten whatever I could earn by selling it, and after two weeks about the fame that would accrue to me. A month went by and I forgot about my family and after two months I forgot even you, my emperor. When I was in this state of mind, I walked into the woods and here in one of the trees was the bell-stand. I carefully removed it from the tree and I knew I had to bring it to you.’ 


When I think of the instrument maker Ching, Ernst von Glasersfeld comes to my mind. 
-xiv-

Note 
1 Papers from the International Symposium on Radical Constructivism held in honor of the work of Ernst von Glasersfeld form the core of this volume. 
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Section One 
Knowledge, Language, and Communication 
-1-

1 
Problems of Constructivism 
Ernst von Glasersfeld 
I want to express my profound gratitude to those who organized the Atlanta conference and to all who agreed to contribute to it. As you know, constructivism is a subject that has occupied my thinking over the years and, as you requested it, I shall comment on some problems I see with it. Before I do this, let me remind you how it all came about. 


Radical constructivism arose from a variety of disorderly readings. It was an attempt to fit into a coherent model a number of ideas about knowing that had been disregarded by the philosophical mainstream. This effort would not have been successful had it not been for my early acquaintance with the work of Silvio Ceccato and a subsequent decade of assimilating parts of Jean Piaget’s inexhaustible heritage. 


I never thought that constructing such a model would amount to anything but a private quest. I and my research team were originally brought to the United States to continue the line of work in computational linguistics that we had started in Italy. When the funds for the project dried up, I had the good fortune to be offered a position as psycholinguist in the Department of Psychology at the University of Georgia. Epistemology was of marginal interest in that discipline. Whatever reputation I gained there was due to the adeptness with which the chimpanzee Lana used the language I designed for the communication study at the Yerkes Center. Only in the mid-1970s, when I began to work with Les Steffe on children’s conception of number, was I drawn into a domain where my kind of conceptual analysis found some resonance. 


This conference, therefore, is a most welcome occasion for me to acknowledge my debt to Les Steffe, John Richards, Paul Cobb and Pat Thompson. None of us will forget the intensity of our discussions and the pleasure of forging the agreements that provided the launching pad for the constructivist model in the field of mathematics education. Today, it is immensely gratifying to see that the model has been taken up by so many vigorous, independent thinkers who seem to have found it useful. 


The papers collected in this volume show a remarkable consensus on some very basic ideas. Even more interesting, however, they also show a variety of individual perspectives. This is exactly how it should be. Radical constructivism is not a dogma, but a tool that anyone can use as he or she chooses. Above all, it is by no means a finished product. Much remains to be done to enhance its usefulness and to enlarge the range of its applications. 
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To my mind, there are at present two aspects that need to be developed further. One of them is to find new ways of expressing the fundamental instrumentalist idea in order to make it less prone to metaphysical misinterpretation. The other is to achieve a far more detailed analysis of the complex area covered by the generic term ‘social interaction’. 
Forestalling Misinterpretation 
Given the vast literature in which Piaget’s genetic epistemology has been trivialized in order to fit it into the framework of traditional theories of knowledge, it is difficult to convey the fact that I have not called the constructivist position radical for political reasons, but because it requires a drastic modification of the concepts of cognition and its products. Although Piaget said dozens of times that, in his theory, ‘to know’ does not mean to construct a picture of the real world, most of his interpreters still cling to the notion that our knowledge must correspond to a world thought to be independent of the knower. This attachment is not surprising. The quest for a ‘true’ representation has been an essential feature of the tradition that has dominated Western philosophy for two and a half millennia. The sceptics, of course, forever reiterated irrefutable logical arguments against this realist conviction, but they did not succeed in shaking it, because they failed to come up with a plausible substitute for the concept of knowing. Radical constructivism does suggest such a substitute. It holds that knowledge is under all circumstances constructed by individual thinkers as an adaptation to their subjective experience. This is its working hypothesis and from it follows that for a constructivist there cannot be anything like a dogmatic body of unquestionable knowledge. The task is to show that and how what is called knowledge can be built up by individual knowers within the sensory and conceptual domain of individual experience and without reference to ontology. What matters in the end is that the constructs actually work and do not involve contradictions. Radical constructivism, therefore, cannot be a metaphysical system, nor can it claim to be ‘true’. Indeed, radical constructivists never say: ‘This is how it is!’ They merely suggest: ‘This may be how it functions.’ Alexander Bogdanov, a remarkable forerunner of both cybernetics and constructivism, provided an excellent metaphor in his dialogues on the philosophy of science: 

A. If a tool you are successfully using to work on certain materials turns out to be useless with others, would you throw it away? 

B. No, I would not throw it away as long as I don’t have a better one. (Bogdanov, 1909, p. 26) 

A crucial aspect of this metaphor is that there are two ways for one tool to be better than another. It can be more successful in its use on a given set of 
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materials, or it may be useful with a wider range of materials. In both senses a new tool may supersede the old one, but whether it does or does not depends on a variety of practical and social circumstances. 


When this instrumentalist principle is applied to cognition, realists still insist that ‘better’ should be interpreted as ‘closer to the truth’. They refuse to concede that knowledge can be considered as a mere tool in the knower’s struggle towards equilibration, because they are unwilling to relinquish the notion that it must somehow reflect the structure of reality. What they choose to believe is of course their affair. But trouble arises when they criticize the constructivist position and ignore the fact that ‘knowledge’ in this context does not have the same representational connotation which they attribute to it in their own realist epistemology. 


This stubborn refusal to consider an explicitly stated constructivist definition of knowledge (because it differs from the traditional one) is often reinforced by the spurious assumption that when constructivists speak of experience they intend nothing but sensory experience (e.g. Matthews, 1992). This, too, is an odd interpretation if one considers the great weight Piaget has always given to reflective abstraction. It can also be illustrated by the work of Steffe’s group on the concept of number. The major emphasis in these writings is on mental operations that generate conceptual structures which are thoroughly abstract in the sense that they do not contain sensory elements. 


Insofar as these misunderstandings are honest, they seem to be caused by conceptual blinders the traditional epistemology has placed on the readers. As with panicky horses, the blinders shut out perturbing sights and insights. Nevertheless, I have not given up the hope that one of us will one day find a way of making the basic points of constructivism so clear that even inveterate realist critics will not be able to misconstrue them. 


Phil Lewin, in his contribution to this volume, brings up a related question. Characterizing my point of view, he says that constructivism concerns nothing but knowing and therefore is in no position to grant what he calls a ‘permission to be’. To me, this seems the proper interpretation. Lewin goes on to explain that he agrees when constructivism insists on distinguishing experiential reality from an ontological one, about which it can have nothing to say. But he would nevertheless like an experiential space that provides some room for being. ‘If that being is not ontological, so be it,’ he says. ‘If it is only existential…it is still being nonetheless.’ 


I think I understand what he intends. It is an important suggestion. But I would want to formulate it differently—and this presents a difficulty I am not sure how to overcome. As agents (authors) of our own experiential reality we attribute continuity to ourselves as its constructors. We cannot do otherwise, because the world we come to know is based on the creation of regularities which we are able to impose on the flux of experience. Regularities require repetition. An active entity that conserves itself must segment its experience, compare chunks, and institute lasting individual identities. However, from my constructivist perspective, it is this very agent who constructs the notions of 
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space and time, and I am therefore reluctant to refer to the agent’s continuity as ‘existence’. The words ‘to be’ and ‘to exist’ are far too firmly linked to the philosophers’ traditional ontology in which they are intended to describe a world that is and exists in itself. The continuity I have in mind, in contrast, is a phenomenological construct of the experiencer and, as such, warrants no conclusions about an ontological reality. 


In another context (Glasersfeld, 1979, 1993) I have tried to use the notion of experiential sequence as an elementary building block of the concepts of space and time. 1 In the same vein, I would now avoid ‘existence’ and speak of continuity as the factor that situates the knower in his or her experiential world. Given this change in the formulation, I fully agree that this continuity ‘carries ethical commitments with it’ and that I have so far failed to produce a model of how these commitments might arise. Such a model is one of the things that need to be worked out; but as far as I am concerned, its construction cannot be guided by Heidegger’s metaphor of ‘thrownness’. This metaphorical term inevitably suggests a pre-existing ready-made world, a given structure into which all knowers are thrown. From my point of view, the generation of ethics will have to be part of the model we design to grasp our interactions with the experiential constructs we call ‘others’. 
The Social Element 
The present interest among educational researchers and philosophically inclined psychologists in social interaction and its role in the process of learning need not pit them against radical constructivism. This topic certainly requires investigation and its investigation should not be hampered by the unwarranted fabrication that there is a conceptual contradiction between the principle of subjective cognitive construction and the experiential reality of the phenomena that are called social. Constructivism, as has been amply explained, is a theory of knowing that attempts to show that knowledge can and can only be generated from experience. If social constructionists take for granted (explicitly or tacitly) that ‘society’, i.e. the others in our experiential world, are a ready-made ontological given, existing as such and independently of subjective experience, they are making a metaphysical assumption. Though I see no need to make such an assumption, I feel that everyone is free to invent his or her own metaphysics. However, as far as a theory of knowing is concerned, I consider metaphysical assumptions vacuous as long as they do not specify a functional model of how ontology might determine the experiences from which we generate our knowledge. To say that something exists does not explain how we come to know it. 


Alfred Schütz, one of the deepest thinkers in modern sociology, was quite clear about the fact that the basic problem of how we come to know of others is an epistemological problem that would have to be investigated by psychologists (cf. Schütz, 1932). Unfortunately, Piaget’s work in that area is all but 
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unknown in the English-speaking world. My own access to it has been very recent, through the Italian edition which the translator sent me (Piaget, 1989). Let me translate a few passages that seem very appropriate to the question of education: 

What has not been acquired through experience and personal reflection can only be superficially assimilated and does not modify any way of thinking. The child acculturates itself in spite of adult authority and not because of such an authority. (Piaget, 1989, p. 252) 

[A]lso on the elementary school level the child assimilates only those concepts that correspond to the operatory structures of which he has already acquired mastery, while he remains indifferent to those for which he can find no connections to his ‘spontaneous’ structures. 2 (ibid., p. 346) 

In his discussion of children’s socialization, Piaget uses many examples taken from a school setting. He did this, I imagine, because it is easier there to distinguish the two mechanisms he considers primary in social adaptation. One of them he sees in the imitation of certain physical actions or behaviors (which may include speech acts) owing to coercion; the other, he specifies as the generation of mutually compatible actions and mental operations as a result of reflection and understanding which take place in the context of cooperation. The distinction is a parallel to the one I have been making in the educational context between training and teaching. 3 

Earlier in the book, Piaget applied this distinction to the process of linguistic interaction. He begins by asking how a statement uttered by one person could be agreed to by another: 

How could such a convergence be established? The two subjects necessarily have different, non-interchangeable perceptions: they exchange ideas, that is to say, judgments concerning perceptions but never the perceptions themselves! (ibid., p. 189) 

He comes to the conclusion that meanings are a matter of ‘private symbolism’ and agreement cannot manifest itself except through reactions due to mutually compatible mental operations. This is obviously not the place to present Piaget’s detailed model of the child’s construction of linguistic meanings in the course of interaction with others. However, the passages I have quoted may suffice to show how far ahead he was in the years between 1941 and 1950, when he wrote these essays. He even dealt with the claim, revived today by certain social constructionists, that knowledge and language do not reside in individuals but are preformed in society: 

The preformation [of social characteristics] is, as in other contexts, nothing but a commonsense illusion consolidated by the Aristotelian philosophy of potentiality and action, (ibid., p. 340) 
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The fact that much of the contemporary literature on social interaction targets radical constructivism as an inimical orientation, however, does raise a problem. Since its authors are neither illiterate nor foolish, there must be something lacking in the way we present our ideas. I am not sure what exactly it is, but one particular problem comes to mind. Piaget sometimes mentioned the danger of confusing an observer’s view of an organism in its observed environment and observer’s inferences about the view the organism generates within the domain of its own experience. In his own writings, Piaget did not always make this distinction clear, and I think that we ourselves quite often do not pay enough attention to it. 


Especially in discussing education, we tend to focus on the child or the student as we see them, and we may not stress often enough that what we are talking about is but our construction of the child, and that this construction is made on the basis of our own experience and colored by our goals and expectations. This is compounded by the fact that we have not yet come up with a sufficiently detailed model of how children may come to socially interact with other autonomous entities they have constructed in their experiential world. 


My two suggestions can be summed up as follows: the radical constructivist agenda should include an effort to develop viable theoretical models in the areas of ethics and social interaction; and when we describe our constructivist orientation, we should take even more care to stress and repeat that we are constructing a model that should be tested in practice, not another metaphysical system to explain what the ontological world might be like. 
Notes 
1 
This was suggested by Berkeley in the notebook he wrote when, at the beginning of the eighteenth century, he was a student at Trinity College in Dublin. 

2 
As Piaget wrote these essays between 1928 and 1963, he should not be blamed for using the masculine pronoun generically. (An English translation of his sociological essays is available.) 

3 
The coercion, of course, may be subtle and diffuse, as for example in the case of children’s acquisition of the standard number word sequence as an empty verbal routine. 
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2 
The Topic of Entity as it Relates to Ernst von Glasersfeld’s Constructivism 
Edmond Wright 
It is not possible within the scope of this chapter to mount a full-scale philosophical defence of radical constructivism. What is possible is an attack from the radical constructivist point of view using a weapon readily adaptable to a wide range of opponents. But these terms of defence and attack bespeak a kind of adversarial attitude to scientific discussion which is inappropriate. What we learn from Ernst von Glasersfeld is that human agents work together with viable constructs from their experience until discrepancies appear (Glasersfeld, 1982), until the external source of experience produces constraints that reveal that the motor sequences so far deemed to be advantageous suddenly prove disadvantageous. It is therefore much more a matter of discovery and inquiry that must be set in motion when there are such ‘problematic happenings’ as Stephen Toulmin (1971, p. 29) calls them, and the solution is more likely to take a dialectical form than that advance that is made through revealing some logical inconsistency in the opponent’s case. The very construct of constructivism itself can surely be shown to be viable even though a number of opponents have come to believe that it is vitiated by a hidden idealism and, worse, a theoretically embedded relativism. This is how they read his agreement with Vico that facts are made and not given (Glasersfeld, 1984, p. 27), that between the constructs we have and the external there is no kind of correspondence (ibid., 1982, p. 615), that the regularities upon which our agreements in truth are based can only be assumed and not finally believed (ibid., 1989, p. 438), that ontological reality cannot be straightforwardly assigned to everyday objects—and, worse, in their view, to selves (ibid., 1989, p. 445). An anti-Piagetian such as D.W. Hamlyn (1971) insists that ‘Experience itself always involves confrontation with particulars’ (p. 21). There is something deeply disturbing to the realist mind in the contemplation of the notion that objectivity might not have the reassuring actuality that one would like it to have, and it arouses deep suspicions of an ingrained relativism, particularly among philosophers, to read someone who boldly sets out to analyse such a fundamental concept, declaring that objects had better be looked upon as ‘instrumental hypotheses and tentative models’ (Glasersfeld, 1989, p. 447). Furthermore, his belief that it is out of experience that the constructs are made lays his theory open, it is argued, to accusations of subjective idealism and hence of solipsism. 
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Why should there be this general suspicion? After all, none of us is sure about our identifications. As we go on sorting and re-sorting our world into these re-cognizable entities called subjects and objects, including that entity we call the self, we naturally wish to be as secure as we can, since the set of entities we select from the field of experience represents the set of our intentions with regard to that experience—expectations, plans, courses of intended action. Glasersfeld has followed Jean Piaget in stressing the motor aspect of our concepts, for they are bound to the demands of what he calls ‘attentional pulses’, selections from experience that are driven by pain and pleasure, desire and fear. There is, therefore, a natural fear of the suggestion that we might not have got them right, particularly those blessed by the authority of the best habitual usage. Now the tough-minded want to hold on to two beliefs: first, the central tenet of all realisms, that there is something in virtue of which these vital selections are true; second, that the coincidence of our public meanings is reliable, not to be disturbed by relativist claims of difference between one agent and another. Both of these lead to an attitude which sets itself against scientific inquiry into the evolutionary bases of knowledge. There appears to be a stubborn prejudice against the very notion of knowledge inquiring into its own origin, as if an examination of its genesis would not only threaten established authority but would fatally undermine the very process of knowledge acquisition. 


Ernst von Glasersfeld has been exposed to attacks from the tough-minded on precisely these counts. An example of the first would be that of Stephen Wilcox and Stuart Katz (1981), who, conceiving of reality in terms of given Gibsonian invariants, ready-made structures and things, accuse him of being unable to formulate his own theory because it uses as premises the very elements which the theory is supposed to deny, namely, a given world of recognizable entities. They argue that a constructed scheme could never be self-evaluated unless an array of external entities pre-existed the constructed ones. It will be readily seen that this is a version of the Solipsist Objection against the old Sense-Datum theory of perception, and indeed, Wilcox and Katz went on elsewhere to attack the notion of internal sensory fields, producing the same performative paradox as their weapon, that one cannot argue for an internal construction of entities without employing the very notion of external entity to do so. In fact, it was through my being a philosopher of perception who does believe that it is possible to argue without self-contradiction for internal sensory fields that I came to attack Wilcox and Katz (Wright, 1986), discovering thereby that I was allying myself with Ernst von Glasersfeld. 


An example of the tough-minded philosopher’s second attack, that of claiming that constructivism implies the unreliability of relativism, would be that of Christine Atkinson (1983). Piaget, she says—and hence, we may presume, Glasersfeld—neglects the social aspect of objective knowledge and, consequently, the human communication dependent upon it. She makes appeal, as others do, to Ludwig Wittgenstein, claiming that Wittgenstein established that the notion of a subjective rule makes no sense, that meanings are guaranteed by the ‘form of life’, the public meaning. To quote Wittgenstein: 
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If language is to be a means of communication there must be agreement not only in definitions but also (queer as this may sound) in judgements. (Philosophical Investigations, Remark 242) 


This is as much as to say that, once a public meaning has been established by normal teaching processes, any subjective aspects drop out of consideration, absorbed into the public understanding of the utterance. Notice the decided assertion: that equivalence in publicly tested objective agreement is the same as equivalence in subjective private judgement once the recognized learning procedures have been observed. The guarantee of objectivity can thus not be a matter of subjective interiorized structures, merely compatible across agents. According to Atkinson, this would leave the way open for ‘different realities for different subjects’ (1983, p. 196), which she clearly regards as self-evidently ridiculous. 


Now to the dialectical shifting of the context. This can be derived from the latest developments in the philosophy of perception (Wright, ed., 1993), refined to a position best called new critical realism, in recognition of the work of Roy Wood Sellars (1969 [1916], 1922, 1932), an American philosopher of the first half of the twentieth century, whose views on perception were remarkably prescient. It also draws on insights from the sociologist Alfred Schutz (1962), and the psycholinguist Ragnar Rommetveit (1968, 1974, 1978, 1983). But the very first move towards this entirely new approach to perception can be found in an article on representation in perception by J.B. Maund (1975). First, I shall give in outline a key distinction that he has made, using the most recent statement of his position (Maund, 1993), and then I shall endeavour to show how it can be dovetailed with radical constructivism to resituate within epistemology the whole notion of entity and its intersubjective nature. I shall begin with Maund’s own analogy for a sensory field, that of a Movitype screen. The analogy will be applied to the visual field as illustrative, but the same can be said mutatis mutandis for all the sensory fields without exception. 


A Movitype screen consists of a matrix—or ‘raster’, as the neuroscientists prefer to call it—that is made up of an array of tiny light sources. A computer-led input can excite these lights so as to give the impression of letters passing from right to left, or even, on the more advanced forms now commonly used in advertisements, to show moving pictures. Let us suppose that you are watching an advertisement such as the one I saw recently at the railway station at Munich, which showed a sequence of statements in German that ended up with the slow appearance out of random sparkles of a picture of a Seven-Up can. 


Now it is obvious, says Maund, that there are two ways of describing what you are seeing. We could adopt the everyday public language and say, ‘I saw some German sentences, followed by a picture of a Seven-Up can’. Although that is the perfectly adequate way of describing the sight, nevertheless there is a scientific way of describing it which bears no relation whatsoever to this common-sense description. One could ask the electronics engineer to 
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provide us with a computer print-out staged across the seconds that you were watching it of the point-states of the raster of lights. This would no doubt be a long and complex document, with the state of each tiny light source given its place in the sequence. The interesting aspect of this list is that, although it would give a comprehensive description of the state of the screen, nowhere in that list would be a mention of German words or a Seven-Up can. What this makes clear is that there are two ways to describe such a screen, an ‘object-determinate’ description, the ‘common-sense’ one, in which publicly recognizable objects are mentioned, and a ‘field-determinate’ description, which gives an accurate account of the actual state of the field, but makes no mention of what any passer-by would make of it. For example, because my German is limited, I was unable to translate much of what appeared. As regards the picture, though, I might have an advantage over a German-speaker who had just arrived on the platform—because the advertisement endlessly repeated itself, it became possible for me to recognize ‘the’ Seven-Up can as it formed out of the random sparkles before someone who was seeing the sequence for the first time. To put it in a simple form, I might, as we say, ‘see the can’ before there was for the new arrival on the platform any ‘can’ to see. Nevertheless, in spite of these epistemic variations from person to person, the state of the raster was the same for both, and could be given the same field-determinate description. 


So what are the empirical consequences of such a distinction?—for the analogy is taken to apply to human sensory fields in the cortex, which is where many modern neuroscientists now place them. What is it then that the field-determinate description describes? Notice that it certainly does not describe the world in terms of things, objects, persons, selves. It is no more than a record of a distribution of intensities. There is no facsimile of any kind: there is only the structural/formal isomorphism of an intermediary. This matches Glasersfeld’s insistence that the internal fields are not replicas of any kind. Maund uses the analogy of a contour map: there is some principled causal connection between the input and the state of the field, but there is no information about entities anywhere upon it nor any copying of properties. What exists outside us are isomorphic fields of energy and mass distributions that do not possess those sensory properties at all. Robert Boyle, three hundred years ago, was thus correct: we sense indirect cortical results of what has no colour or tone or smell or taste or feel. There is therefore no pictorial resemblance. The isomorphism is of that structural kind that one finds, say, between the grooves on an old gramophone record of Schubert’s Ninth Symphony and the laser pulses going on inside a CD player playing the same music. Glasersfeld (1986, p. 111) is concerned with a similar point when he examines the isomorphisms that exist between one sensory modality and another. 


Consider the following various states of excitation of a TV screen: (1) no more than interference snow on what we call a ‘blank’ screen; (2) input from a randomizing computer program that shows a surreal succession of patterns; (3) input from a computer program that projects apparent landscapes or dinosaurs 
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or whatever; (4) input from a broadcast cartoon film; (5) input from a personal camcorder of actual scenes; (6) input from a video fiction film; (7) input from a so-called live TV broadcast. In every case a real description of the state of the raster can be given which bears no logical relation at all to what is, as we say, perceived to be on the screen. Even the question of whether what is on the screen is objective or illusory or fictional is beside the point when one is giving the state of the raster pixel by pixel. The field is real whatever one does or does not pick out from it. After all, I might have walked on to that Munich platform and the alterations on the Movitype screen might have gone on within my field of vision but outside the scope of my attention. Take it that I was searching the people getting off a train for a friend that I was expecting. All its variations, then, might have gone on entirely uninterpreted. For that part of my vision I was seeing all right, but not looking. I was in the state of the autistic child whose condition has been described by an expert as being able to ‘see and hear’ but not ‘listen and look’ (Hermelin, 1976, p. 137). The epistemic judgements ‘objective’ and ‘illusory’, bound to the adjustments of the common-sense language, have no bearing upon the field-determinateness of the screen. 


For all organisms with a sensory field there is such a raster describable, one presumes by its point-states, without reference to what the organism may or may not be perceiving in it. At the level of the agnosic, the brain-damaged person who sees but cannot label any entity within her field of vision, sensing exists in a pure non-epistemic state—the whole field uninterpreted, not merely some part to which she does not happen to be attending. It is obviously possible for an organism to be born which completely lacks the ability to select perceptual units from the field, even to arrive at a concept of itself. Notice that this empirical possibility is of a sensing internal to the cortex without a self of any kind. Thus one cannot mount the old solipsist objection against it, for there is no ‘solus-ipse’ there to wonder whether it alone exists. Indeed, it is a Cartesian illusion to think that sensing must be attended by a conscious self. It makes the mistake of bringing in an epistemic feature upon what is wholly non-intentional, the most sensitive epistemic feature of all, the concept of a self. It needs stressing that there is no information of any kind upon the raster; it can only be regarded as a natural sign in the uncontroversial sense given to the term by H.P. Grice (1957): just as a distant cloud can be taken by someone in the know as a sign of rain, so too distributions over the field can be taken as a sign that certain motor performances are likely to be adaptive, that is, only if the organism possesses the pain-pleasure/desire-fear module that enables it to embed significant distributions in memory. 1 To bring out the radical nature of this claim one can say that all visual sensing—and that includes the 3-D stereoscopic field as well as the colour experiences you are having now—is a part of the non-intentional material real, not in itself mental at all. Furthermore, it is therefore not even ‘given’ to anyone, since the concept of a self is subsequent to it. Such fields occur in organisms, but there is no guarantee that they are even confined to single organisms—could not Siamese twins be born 
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sharing a visual cortex? Thoughts of this kind are strange to the Cartesian mind for it has not imagined that sensing can go on without a self there to select percepts from it. Descartes himself, though, having wondered whether all was a dream, did on the very next page of Section I of his Meditations confusedly toy with the notion that we might have to ‘admit the reality…of certain real colours’. Had he pursued that thought, he would have seen that there was something that resisted the notion that all internal presentations could be dismissed as a dream. Because a cartoon appears on the TV screen we are not thereby led to think that the phosphor glowings behind the glass have suddenly become illusory. There is a systematic ambiguity here that has been overlooked by the too-logically minded (J.L. Austin is an example here; Austin, 1976), and there is a special reason for their ignorance, which we shall come to later. 


That experience in itself is not something known is precisely Glasersfeld’s (1986, p. 115) claim when he comes to consider the accusation that constructivism is idealist, laying itself open to the solipsist objection. That there is an onto-logical reality is proved by the fact that percepts are only viable: they are constrained by the external, which is not to be regarded as something known. Perceptual knowledge is an operation upon the non-epistemic sensory fields, and they are sensed, not perceived; perceiving is what goes on within them at the instigation of the ‘attentional pulses’. As Roy Wood Sellars repeatedly said, ‘Being is one thing and knowledge is quite another sort of thing’ (1919, p. 407). It will be clear why Glasersfeld naturally rejects James J. Gibson’s view that the ontological reality is already discrete, divided into given objectified invariants. The non-epistemic field is just that: it has no information on it, and to use the word ‘information’, as Gibson does, for the input, is to slide on a metaphor. Gibson was misled by his own success in identifying automatic visual processes such as edge-enhancers, but none of them can bestow knowledge, however much they may facilitate it in some circumstances, for in others they can prove maladaptive. 2 

The seven epistemic states of a TV screen I mentioned before can be matched by the visual field, for it can be read as showing: (1) interference—an example would be the fortification patterns that migraine sufferers see; (2) the random computer program is matched by hypnagogic imagery, which develops in some people before the onset of sleep without regard to interpretation, and is often completely non-objectified; (3) the pictorial computer program is matched by mental imagery of a purely imaginary kind, as when one sees fantasy landscapes, cities, animals, plants; (4) dreams parallel the cartoons, experiences, which, pace the philosopher Norman Malcolm (1959), can be made out of material, not only provided internally from the brain, but sometimes by extraordinary interpretation of external input, for it is not an uncommon experience for someone to fall asleep with their eyes open and to dream with the input from the retinas; (5) one can re-run, as from a camcorder, memory sequences, sometimes with remarkable accuracy, sometimes discovering in the sensed field what had not been noticed before; (6) one can daydream, producing episodes as fictional as any video; and (7), finally, one can open one’s eyes 
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to the outside world and see live, so to speak. Nevertheless, whatever the state of the raster, it remained perfectly real no matter what it was caused by, just as the Movitype lights and the TV screen’s phosphor matrix remain real whatever is perceived or not perceived to be upon them. This is the level of non-epistemic sensing, and it exists for all of us all the time, hidden of course under the current interpretations we happen to be making, but ready to startle us when we discover that the criteria that we have been operating with prove a disappointment in new circumstances. These are the moments of discrepancy and perturbation that Glasersfeld speaks of (Glasersfeld, 1982, p. 618); the same point was made by John Dewey (1896) and George Herbert Mead (1910), who pointed out that it is discrepancies between action and result that lead to adjustments of selection in perception, an adaptive feedback. For perceiving is the region of Ernst von Glasersfeld’s viabilities, those selections from the field that initially pain and pleasure, and subsequently desire and fear, maintain according to what one might call a practical hypothesis in the hope that they will not prove unreliable. We have of course to learn to distinguish those occasions when the input is not live, but that does not mean that the other conditions, from after-images to dream, do not have adaptive advantages to offer. The mirage that J.L. Austin dismissed as an illusion could be taken as a rough-and-ready guide to air temperature; the famous Bent Stick Illusion could reveal to a practised eye whether the liquid it was submerged in were water or petrol; the appearance of fortification patterns interfering with normal vision are nevertheless reliable causal indicators of the near onset of a migraine headache. Illusion and truth at the epistemic level have no purchase at the level of the non-epistemic field, which presents its variations as blankly as waves on a pool. Richard Kitchener’s claim against Glasersfeldian constructivism that there is ‘nothing upon which the transformations could be performed’ (1986, p. 114) forgets just this, the non-epistemic sensory base. Gibson actually said that visual sensations were a mere ‘luxury’ (1971, p. 31), ignoring Ludwig Feuerbach’s warning long ago that sensation is no ‘mere luxury or trifle’ (1966 [orig. 1843], p. 50). Feuerbach’s target was Hegel, but there are many philosophers today who seem not to appreciate that the world is first of all sensed and not known. 


Now why is it that if one accepts this new proposal from neuroscience (Edelman, 1992; Smythies, 1993) and from the philosophy of perception that at a meta-level it can be seen that there really are no such things as entities except as useful tools of the mind and particularly of minds working in common? Consider the full structure of the intersubjective situation. Of two persons, each has an empirically private registration at the sensory level that differs from the other’s in registration features, sensitivity, degree of acuity, range, and so on. There is already a systematic ambiguity at this level, which might prove significant for mutual action. If my son and I are listening out for a high-pitched whistle, I shall certainly trust him if he says he hears it, though I do not, since I am well aware that my hearing range cuts off at about 15 kilohertz whereas his goes on up to 20 kilohertz. Notice against Wittgenstein, that I am 
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conceding an agreement although I have positive evidence that my subjective judgement is not the same as his. So it is actually impossible to align two persons’ sensory experiences so that they perfectly match. At the registration level there are differing perspectives. Then there will be differences in actual percept from person to person, even though they may be assuring each other that there is no difference in their criteria. To put it in Glasersfeldian terms, we all have a different fit to the same rough region of the flux, though we assure each other that we have achieved a match. Glasersfeld quotes Ludwig Fleck as saying that the creation of knowledge ‘resembles a traditional myth’ and points out that this arises from our ‘imputing our schemes to others’ (1989, p. 130). 


Wittgenstein’s underestimation of the sensory prevented him seeing that agreements in definitions can never produce agreement in judgements. Discrepancies in action may exist that neither party has as yet noticed because the circumstances have not made them salient. The irony of this situation can produce odd adaptive advances, for it may be person A who has selected a more adaptive percept, but it may be person B who comes to notice that person A has that very advantage. As I have pointed out many times, the structure of the intersubjective relationship is that of all jokes, all stories, for without exception they all hinge on a reinterpretation of a portion of the always uninterpreted fields. Georg Simmel (1968, p. 31) spoke of feedback effects producing ‘uncanny’ results, where the homely and familiar turn shockingly into the unhomely. 


I mentioned earlier that I would point out the reason for the insidiousness of the Wittgensteinian mistake. As Schutz and Rommetveit have perspicuously argued, in order to make our differing percepts coincide upon those rough portions of the flux in which we are interested, we have to take for granted, that is, hypothesize, pretend for the time being that we have already achieved the perfect coincidence of focus we should like to have achieved. Although there are no referents, we have to go on the assumption that there are in order to effect the corrections that feedback has brought into prominence. We have to assure each other that we have selected the same referent although we are perfectly aware that there are no such things, only viscosities in the flux of varying rates of transitoriness. To use Glasersfeld’s phrase, we have to impute our schemes to others in order to get a coinciding of our differing perspectives. The danger lies in believing our useful hypothesis. So Glasersfeld is right to insist that there are no ready-made structures, no Gibsonian invariants, no Dinge an Sich, but is equally right in claiming that there is an existent ground from which we are all selecting our own versions of what we call objects and persons. 


To trope a Kantian term: we sense the Noumenon through the Phenomenon. So this is a version of realism, for there is certainly something in virtue of which our assertions can be tested for their viability. And this is why we are talking, in order to adjust those percepts hopefully to a more adaptive stance. The relativity of perceptions from one person to another is in fact the foundation 
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of our continuing evolution in speech itself. The danger arises in philosophy when a philosopher takes this wise methodological counsel, that we must assume that there are objects while never believing in them, but removes the concessive phrase ‘while never believing in them’. When Atkinson says that we must learn from Wittgenstein that there is no sense in talking of a subjective rule, she is only exhorting us into the needful play of reference. One way of putting it is to say that a needful faith is being mistaken for certainty, and, if that has a theological ring about it, perhaps this is no accident. Neither she nor Wittgenstein is able to detach existence from objectivity. We can even be sure that our personal selection exists, but to what degree it corresponds with someone else’s as regards adaptive value we can never wholly know. 


It is precisely the Glasersfeldian constraints that become obvious when the viability breaks down that reveal the underlying non-epistemic real to us, particularly when another can change our perspective upon significances in the context. To trope the Kantian terms again, there is the Noumenon in the Phenomenon: in plainer terms, not only do we have causal links to the external continuum through the non-epistemic fields, but the fields themselves are part of that same real continuum, a non-mental existence within our own brains. This is the answer to Kitchener’s objection that Glasersfeld is committed to idealism by his constructivism. To say, as Glasersfeld does, that ‘we function without referring to “objective” entities’ (1986, p. 112) is perfectly correct; all we can achieve are fuzzy coincidings on the real, but these are adaptively valuable since we can endlessly correct each other through language about that real continuum, and as we do so, we not only become apprised of the independent existence of what is causing the distributions of the whole sensory field regardless of any currently viable objectification we may be making, but we have thence every right to be convinced of the independent existence of the non-mental field itself from which we made the new and surprising categorical adjustment at the behest of a mind outside our own. This is as far from subjective idealism as can be for it proves the sensory fields to have an existence independent of the self that is made from them. Furthermore, the experience of mutual correction, if accepted (interestingly whether it proves successfully viable or not), in which another agent proves him or herself capable of virtually stepping into our sensory field and showing us how a sensed but so far unperceived portion of it is to be safely viewed, also proves: (1) that others have sensory fields for they have demonstrated that they have access to what causes ours; (2) that other agents like ourselves must therefore exist; (3) that the external flux exists, whatever the success or otherwise of our mutually maintained coincidence of perspectives may be, that is, even if a presumed ‘objectifying’ proves ‘illusory’. So this is a realism of the flux, not of what can now be seen to be merely viable entities. When Dr Johnson kicked a stone to disprove Berkeley, he only demonstrated the viability of the mutual selection of ‘the stone’; at the next moment someone standing by might have been able to show him that it was not a stone, but a brick, that person having noticed what Dr Johnson had not, say, its texture, or that it was not even one stone, 
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but two. Kitchener’s fear and Dr Johnson’s are the same: both can now be seen to be an illicit extension of the Schutz-Rommetveitian requirement that we hypothesize together that we have identified the same entities just in order that we may adjust our categorizations. It is not surprising that in the past the commonly accepted objectifications came to be hallowed beyond their inescapably hypothetical character: how easy to slide from the need to pretend a coincidence to a belief, after repeated mutual practical successes, that a logically perfect coincidence had been achieved. After all, the selection we have personally made exists, but it can never perfectly coincide with that of another, whose different selection also exists; and, therefore, nor can we ever be sure that we are apprised of all that is or may be relevant within it, which is precisely Glasersfeld’s point about viability. It is so easy to forget the purpose of the original hypothesis, to permit the endless recategorizations to proceed. It is precisely this continual disambiguation effected by the mutual corrections of language that make us human. It is the essential feature of every informative statement that is ever spoken. 
A Mathematical Addendum 
One cannot in this volume leave this topic of entity without a reference across to mathematics, to the concept of number. If, strictly speaking, there are no entities, if ‘they’ are a product of our need to home in on portions of the real continuum by means of a mutual imagining of separate and fixed re-cognizable units, then units are no more than a feature of that method. They are aspects of the language game, and derive from it; they do not correspond to sets of discrete units in the real continuum but are elements of the human process of knowledge adjustment. To speak of the unit as such in Glasersfeldian terms, it represents our open agreement to imagine together that what is in fact only viable represents a permanent fixity in the real. Units are thus created in a needful imaginative game: their reality lies only in the actual sequences of that game, in which we might observe how a group of agents behave as if there were such units—at least, that is, until evolution provides its moments of correction, at which point, with the adjustments performed (which can involve radical re-counting), the game of mutually identified units can carry on as before, this time with new versions of these apparently rigid referents. In pure mathematics, however, the procedures of the game are lifted away from their practical application and played within their own right, a doubly imaginative shift. They are operated with as a ghost of mutual agreement, and the rule of this meta-game is that we shall proceed as if no mutual corrections were ever necessary, that is, although we talk as if the units had real reference, we shall withhold ourselves from ever making a real reference to a portion of the continuum. Pro tempore, viability is artificially turned into eternal fixity. This is why Gödel’s Proof works: if the proof is examined, it will be discovered that mathematics is in fact used to refer to something, namely, elements 
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within itself; for the proof depends upon making numbers refer to numbers, which inevitably results in a paradox, for the very initial assumption within pure mathematics was that there should be no such reference, and, in addition, in referring to numbers we are referring to something that does not exist, except as a feature of the hypothetical method we employ in knowledge adjustment. 


When we use the unit game in the real world, there is something that exists, the fuzzy region of the continuum upon which our differing projections are falling in hopeful coincidence. But there we are always ready to adjust our Glasersfeldian constructions when the new challenge from the real presents itself. In pure mathematics all we can adjust are the ghosts of agreement from which we begin the game, the axioms that we promise each other that we shall never query; what we cannot do in this meta-game is alter a reference in the middle. We cannot say, for example, that the variable x in the previous line has a different value from its appearance in the next line—say, because the printer has used a sans serif version of ‘x’ in one line and not in the other—for mathematics takes a view from nowhere, a pure anonymity representing an unchanging Cartesian subject that will see any mathematical object as timelessly unique, even an ‘irrational’ number. 
Notes 
1 
See Gerald Edelman here on the need for a value system in the brain that enables it to store and modify gestalts selected from the fields (Edelman, 1992, pp. 102ff). 

2 
For more on this error of Gibson’s, see Wright (1983). 
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3 
Ernst von Glasersfeld’s Philosophy of Language: Roots, Concepts, Perspectives 
S.J. Schmidt 
The development of linguistics and of the philosophy of language since the late 1950s can roughly be characterized by an increasing understanding of the cognitive as well as the social aspects of language and communication. This cognitivist and sociological turn took place in strict opposition to the two paradigms which had dominated the intellectual life in the United States until then, viz. behaviorism and first order cybernetics. And one of the most consistent protagonists in this consequential turn has undoubtedly been Ernst Glasersfeld. Glasersfeld describes the situation at the end of the 1930s as follows: 

The bulk of linguistic research, having chosen to follow Bloomfield—rather than Sapir, his teacher—developed a militant disregard for the function of the phenomenon it was studying. Interest was focused on those manifestations that could be called directly observable or physical. Phonology thrived and semantics, the study of meaning, which is at the core of the communicatory function of language, was thwarted. (1975, p. 2) 

From its very beginning, Glasersfeld’s interest in language and communication has been motivated by an epistemological position which he himself named radical constructivism, which he saw embedded in the skeptical and instrumentalist traditions of European philosophy (since Democritus and Sextus Empiricus), in the psychology of Jean Piaget or George Kelly, and in Silvio Ceccato’s and Heinz von Foerster’s second order cybernetics. Radical constructivism, 1 in Glasersfeld’s view, is essentially a theory of knowing which has helped to draw up a coherent and homogeneous approach to language, communication, and epistemology. 2 In what follows I shall concentrate on the essentials of this approach. 
Basic Concepts 
The basic concepts and arguments of Glasersfeld’s theory of language and communication can be found in an article published in 1974, ‘Signs, communication, and language’. As the starting points of his argumentation, Glasersfeld provides a thorough and, above all, a very fair reading of S. Langer’s, 
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N. Wiener’s, C. Shannon’s, and C. Cherry’s ideas about language and communication, in which he concentrated on the following issues: 

N. Wiener made the point that ‘…it is completely impossible to understand social communities…without a thorough investigation of their means of communication….’ (Glasersfeld, 1974a, p. 466) 

C. Cherry emphasized that communication is ‘…the establishment of a social unit from individuals by the use of language or signs’, where communication is characterized by ‘the sharing of common sets of rules, for various goal-seeking activities. (There are many shades of opinions).’ (Cherry’s italics) (ibid.) 


Langer stressed the difference between the use of a significatory item as an instrument of action and its use as an instrument of reflection and contrasted ‘signs’ with ‘symbols’: ‘To conceive a thing or a situation is not the same as to “react toward it” overtly or to be aware of its presence. In talking about things we have conceptions of them, not the things themselves; and it is the conceptions, not the things, that symbols directly “mean.”’ (Langer’s italics) (ibid., p. 472) 


By reformulating A. Hofstadter’s assumption that a teleological actor is characterized by the inseparable combination of ends, sensitivity, and technique, in cybernetic terms (with end=reference value, sensitivity=sensory function, and technique=effector function), Glasersfeld prepares the ground for defining communication as an instrumental, goal-directed, and therefore purposive process. 3 He thus overcomes the behaviorist banning of goals and purposes without simply returning to outdated teleological positions (Glasersfeld, 1975, p. 3). 


Through an analysis of C. Hockett’s once well-known thirteen descriptive criteria of language as well as of S. Langer’s concept of symbol, Glasersfeld reaches his own definition, which reads as follows: 

To sum up this discussion of linguistic communication, I would suggest three criteria to distinguish ‘language’, all of which are necessary but individually insufficient: 

(1)
There must be a set (lexicon) of communicatory signs, i.e. perceptual items whose meaningfulness ‘semanticity’ is constituted by a conventional tie ‘semantic nexus’ and not by an inferential one. 

(2)
These signs must be symbols, i.e. linked to representations, ‘symbolicity;’ therefore they can be sent without reference to perceptual instances of the items they designate, and received without ‘triggering’ a behavioral response in the receiver. As symbols they merely activate the connected representation. 

(3)
There must be a set of rules ‘grammar’ governing the combination of signs into strings, such that certain combinations produce a new semantic content in addition to the individual content of the component signs. (1975, pp. 20ff.) 
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Reference and Representation 
Glasersfeld’s cognitive approach to language and communication concentrates on a new theoretical modeling of basic semantic problems, above all of the problems of reference and representation. Of the problem of reference, Glasersfeld states that ‘The theory of reference, according to which questions about the meaning of words can be answered only by answering questions concerning things in the “real world”, still casts a potent spell over semantic analysis’ (1972a, p. 90). Contrary to this seemingly plausible assumption, Glasersfeld holds the view ‘that the analysis of meaning must, under all circumstances, be closely linked to an analysis of concepts or mental constructs’ (ibid., p. 91). He agrees with the assumption shared by researchers like Piaget, Ceccato, Kelly or Bridgman ‘that the objects and events we “perceive” or “know”, and that is the objects and events we refer to when we communicate linguistically, are constructs or, in other words, are the result of mental operations’ (ibid.). 4 Objects, for example, are regarded as constructs (at least for an organism) because they have to be actively abstracted from a sequence of experiences in such a way as to keep stable a finite/definite but flexible constellation of characteristic features (which in themselves admit some variation). According to Glasersfeld (1979), most psycholinguists believe that a child must first produce/build a concept before it can associate a name with it. Accordingly, in all kinds of translations ‘there is no way of passing from the surface structure of one language to the surface structure of another without delving into the substrate of conceptual understanding’ (Glasersfeld, 1972a, p. 92). It follows from these assumptions that semantic analyses should be performed in terms of cognitive analyses, looking for ‘the conceptual items the linguistic statements invoke and the relations that are posited between them’ (ibid.), instead of looking for objects or truth values as the only proper aims of semantic analyses. 


As Glasersfeld demonstrates in his own analyses, the specification of a verb’s meaning or translation has to dig out the specific characteristics of all the situations to which the verb is applicable. By ‘situation’, Glasersfeld means ‘conceptual situation’: 

i.e. a structure made up of certain items and certain relations, whose locus is the language user’s mind regardless of whether the structure could be said to have originated in perception, in imagination, or even as an illusion. (Glasersfeld, 1972a, p. 93) 

In a more detailed analysis of the relation between reading, understanding, and conceptual situation, he comes to the conclusion that 

in order to understand even relatively simple sentences we must integrate such information as the sentences yield, with information that we have to provide ourselves. This additional information need not be linguistic information…. It frequently is, and sometimes can only be, experiential information. (1972b, p. 122) 
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And he sums up his analyses by saying: 

For the crucial step in the interpretation of…language is not the step from one linguistic structure to another, but the step from a linguistic expression to a non-linguistic conceptual representation, (ibid., p. 126) 

In other words, ‘To understand a text means to be able to map information gathered from single words or phrases onto larger pre-existing conceptual structures’ (ibid., p. 127). 


In a seminal paper on problems of representation, Glasersfeld specifies concepts as those conceptions that 

have been honed by repetition, standardized by interaction, and associated with a specific word. (1987b, p. 219) 

And he underscores the fact that concepts or mental representations must be thought of as dynamic in terms of 

relatively self-contained programs or production routines that can be called up and run. (ibid.) 

This outline of a cognitivist semantics has also served as a basis for computational analyses of linguistic structures, called ‘the correlational approach to language’. 5 Whereas in traditional grammars the lexical items of a natural language are classified and described according to their morphological features and generic syntactic functions, in correlational grammar they are classified 

exclusively according to the actual roles they can play in phrase or sentence structures—and these roles are differentiated and described by reference to the items (concepts) the words designate and to the relations into which they are put. (Glasersfeld, 1970, p. 393) 

Such a grammar is not designed for the generation of sentences, but for their interpretation. I cannot go into the technical details of this kind of grammar. 6 Its design, however, makes quite clear that the epistemological focus on cognitive construction in and by the individual redirects research from the allegedly objective structures or entities of behaviorism to their active construction by individuals in experiential situations they share with others. 
Evolutionary Aspects of Language 
Since Glasersfeld explicitly relates linguistic elements and their ‘meanings’ to mental constructs or cognitive representations, 7 the question poses itself how these constructs arise in the course of human evolution. With regard to evolutionary aspects, Glasersfeld offers the following argument: Although we do not yet have any real evidence for the origin of language, we can look for basic 
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preconditions of its emergence. Among these preconditions, Glasersfeld counts (a) the embedding of one feedback loop 8 in another (which, for instance, allows tool-making), and (b) the creation of a reference item that is a representation. A representation is defined as 

a cluster of recorded signals which, though originally composed of perceptual material, need no longer be identical with the signals that are at present available in the channels of sensory perception. (Glasersfeld, 1975, pp. 10f.) 

Once this level of evolution has been reached, communicative signs can emerge as tools for coordinating the activities of two or more agents, and for organizing the division of tasks, thus providing the basic precondition of larger social communities. This hypothesis rests on comparable views formulated by B. Malinowski as well as by C. Cherry. 9 
According to this view, communicatory behavior is a mode of action, its function is to link concerted activity, and it is indispensable because without these links there could be no unified social action. Thus it is an instrument, which is to say, a tool, (ibid., p. 12) 

In other words, what led to the evolution of language was its instrumental function, not its function as an instrument of reflection which it acquired later. For Glasersfeld, the most important feature of language is its symbolic capacity to evoke ideas of things, actions, and situations in the speaker apart from actually experiencing them. The elements of language are symbolic, i.e. they are arbitrarily chosen to stand for something else. According to Glasersfeld, a ‘something else’ is not an object in the real world, but a segment of experience. In other words: signs or symbols are regarded as unitary experiential items intended to refer to a ‘segment of experience that, also, has been isolated from the rest of experience as a discrete and distinguishable piece’ (Glasersfeld, 1987b). Without this mechanism no semiotic relation could ever have been established. 


Based on these hypotheses, Glasersfeld rejects N. Chomsky’s belief that the acquisition of language is genetically caused by an innate capacity of homo sapiens. He holds, furthermore, that language did not in any way significantly contribute to the survival of primitive man (Glasersfeld, 1992, p. 7). On the other hand, there is no doubt that the human species has demonstrated the power of language as a tool. But, as Glasersfeld skeptically remarks, ‘[I]f, today, we look at what we have done with the help of that splendid tool, one may begin to wonder whether, at some future time, it will still seem so obvious that language has enhanced the survival of life on this planet’ (Glasersfeld, 1975, p. 23). 
Indeterminacy in Linguistic Communication 
As I have tried to demonstrate, Glasersfeld relates semantics to representations in the sense of cognitive constructs in the individual. This basic constructivist 
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hypothesis, however, immediately raises the question of how communication and understanding can be explained (or at least theoretically modeled) in such a subject-oriented conceptual framework. Glasersfeld is, naturally, aware of this problem when he writes: ‘There seems to be a blatant contradiction between the claim of “communication” and the apparently irrefutable subjectivity of meaning’ (Glasersfeld, 1983a, p. 211). Before we look at Glasersfeld’s attempt at resolving this contradiction, let us first examine his claim that meaning is irrefutably subjective. According to Glasersfeld, the proof is provided by the process of language development in children, that is, by the fact that children gradually acquire the meaning of a word by abstracting elements from their variable experiences (activities, interactions, communications) (Glasersfeld, 1990a, p. 35). The child must accommodate his or her concepts to the use of related words in diverse contexts. ‘In fact,’ Glasersfeld concludes, ‘the process of accommodation and refinement of the meaning of words and linguistic expressions continues for each of us throughout our lives and no matter how long we have spoken the language, there will be occasions when we realize that we have been using a word in a way that turns out to be idiosyncratic in some particular respect’ (ibid., p. 36). 


Once we realize the inescapable subjectivity of linguistic meaning, we have to abandon the notion that words convey ideas or knowledge—an insight which C. Shannon had already reached—and that understanding means forming similar conceptual structures. 


Instead, we come to realize that understanding is always a matter of fit rather than match. Put in the simplest way, to understand what someone has said or written means to have built up a conceptual structure that, in the given context, appears to be compatible with the structure the speaker had in mind. This compatibility, as a rule, manifests itself in no other way than that the receiver says and does nothing that contravenes the speaker’s expectations. From this perspective, there is an inherent and inescapable indeterminacy in linguistic communication. (Glasersfeld, 1990a, p. 36) 


Whereas in technical signaling systems the identity of code and meaning can be assured by means that lie outside the communication system, this is not the case in non-technical systems. Here the receiver of a piece of language has to build up its meaning out of conceptual elements which he or she already possesses. This meaning can fit into the meaning the speaker or writer had in mind only insofar as both have built up a consensual domain (in H.R. Maturana’s sense), i.e. a domain in which both (together with other native speakers) have adapted their conceptualizations to those of others by a succession of interactive experiences. The appropriate category for comparing these conceptualizations can never be sameness, but at best compatibility or viability. Glasersfeld concludes: 


We believe to have ‘understood’ a piece of language whenever our understanding of it remains viable in the face of further linguistic or interactional experience. Only a subsequent statement or a speaker’s reaction to our response can 
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indicate to us that an interpretation we have made is not compatible with the speaker’s intended meaning. (1983a, p. 213) 


But however often we encounter situations where the meaning we have attributed to a word or a linguistic expression seems to fit a speaker’s intention, this is neither a proof of the conventional meaning nor does it demonstrate that our understanding actually matches a speaker’s intended meaning. This is to say that ‘a linguistic message, under any circumstances, can be interpreted only in terms of the receiver’s experience’ (ibid., p. 212). Consequently, successful communication presupposes comparable experiences of the communicators within a consensual domain. Conventional rules of language use resulting from social interaction are produced in a consensual domain, rules which orient communicators in their uses of language. In the context of this argument, Glasersfeld (ibid.) introduces the important distinction between what a text says and what a text means. He argues that knowing the conventional linguistic meaning of a sequence of words does not imply that we are also able to interpret them. For that purpose we need further information regarding the kind or type of text we encounter, the communicative context, 10 or the experiential world the communicators share. Accordingly, there is no true meaning in/of a text, and the reference to an author’s intended meaning remains spurious. 


Due to the essential and inescapable subjectivity of meaning, and, consequently, to the inherent indeterminacy in linguistic communication, conceptual discrepancies generate perturbations in the interaction, particularly, of course, when a conversation turns to abstract matters. These discrepancies remain insurmountable unless the participants take something like a constructivist view, only if they begin by assuming that ‘a speaker’s meaning cannot be anything but subjective constructs’, and that ‘a productive accommodation and adaptation can mostly be reached’ (Glasersfeld, 1990a, p. 36). Thus, a constructivist theory of meaning can provide a theoretical explanation for the many communication difficulties we experience daily, and it can at the same time change education in order to help students build their own viable cognitive constructs. 
Linguistic Competence 
A good deal of Glasersfeld’s scholarly work has been devoted to the analysis of primates’ communicative abilities in the Lana Project (Glasersfeld, 1973, 1992). In his reports on this project, Glasersfeld underscores that any answer to the question whether or not primates or other animals, e.g. bees, have developed a language, essentially depends upon a sufficiently clear definition of ‘language’, so that one could induce their linguistic competence from the observation of their behavior. Neither the learning of conventional reactions to specific triggers nor the learning of conventional behavior in search of specific environmental conditions proves linguistic competence, since either may result from mere 
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association. According to Glasersfeld, linguistic competence can be attributed to animals only in cases where the organism is able to apply a learned sign under new conditions and with respect to new, i.e. non-conventional, reactions of others or of the environment. Only then does a sign become a symbol (in the sense specified above). This is the reason why bees, for instance, have developed an elaborate system of communication but no language. 


[T]he messages are always produced with reference to a specific target location from which the sender has just returned and to which the recruits are to go…. To qualify as language, the bees’ dance would have to be used also without this one-to-one-relation to a behavioral response…. In short, a communicative system that allows for imperatives only…should not be called a language. (Glasersfeld, 1977, p. 65) 


With regard to chimpanzees, the Lana Project has indicated that chimpanzees indeed possess the neurophysiological prerequisites for linguistic competence. Nevertheless, they have obviously not developed a language although they are able to learn and use a communicative system which they find in their environment. Quite obviously language is neither a necessary precondition for surviving nor for living together in relatively stable communities (Glasersfeld, 1992). 
Summary 
Although Glasersfeld has never presented a fully elaborated theory or philosophy of language, his ideas on this topic, scattered throughout a large number of articles and conference papers, have deeply influenced recent constructivist efforts in this field. The brief review of his pertinent ideas which I have tried to give in this chapter shows that he has been among the first scholars to have realized that language and communication have to be described in terms of the purposive behavior of communicators in their praxis of living who, as H.R. Maturana has formulated, are always immersed in language (or languaging). 11 

According to Glasersfeld, meaning is not contained in texts or utterances and simply transported by communication from speakers to listeners or from writers to readers. Instead, it has to be attributed to linguistic items through interpretation, i.e. through relating linguistic items to cognitive constructs (concepts), and this can only be performed by active cognitive systems. Thus, on the one hand, Glasersfeld emphasizes the subject-dependency of all meaning without falling prey to blatant subjective idealism; on the other hand, however, he makes it perfectly clear that concept formation in autonomous cognitive systems can only happen in social interaction and must rely on viable experiences within consensual experiential domains. 


Recent efforts to elaborate a more detailed constructivist theory of language and communication 12 follow this path of argumentation linking both 
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evolutionary and structural perspectives. In light of this argumentative strategy it turns out that the seeming contradiction between cognitive autonomy and social control, between the subjectivity of cognition and the intersubjectivity (or sociality) of communication, can be resolved by showing how, in the phylogenesis of mankind as well as in the individual’s ontogenesis, the construction of personal as well as of social experiential worlds is interwoven. Linguistic items turn out to be semiotic materializations of social experiences resulting from interactions, and they in turn ‘impregnate’ the individuals’ linguistic and non-linguistic experiences throughout their lives. Consequently, the cognitive construction of meaning strictly relies on personal experiences and takes place in autonomous cognitive domains. But the rules and constraints of this fabric follow social rules, expectations, and legitimations which are part of the overall system of symbolic orders we may call the culture of a society (Schmidt, 1992). Thus language—as an important mechanism of culture and society—is imperative with regard to the set of possible selections (in terms of meaning-production), but at the same time leaves space for subjective creativity in selections and combinations in the ever varying contexts of living. 


As far as I can see, a comprehensive philosophy of language and communication would be well advised to observe and to analyze its subjects under a fourfold perspective, viz. a biological, a psychological, a sociological, and a culture-theoretical one, integrating genetic and structural points of view, respectively. The man who has paved the way to this important insight is Ernst Glasersfeld. He has been the trailblazer out of the behaviorist desert into cognitive constructivist pastures with inspiring new perspectives, and an abundance of new interesting problems. I think Ernst Glasersfeld has proved that radical constructivism is much more than one approach among others: it is a philosophy which opens up the way to a better, more human way of living—a truth that Ernst Glasersfeld himself has impressively verified. 
Notes 
1 
For a detailed presentation of his radical constructivism, see Glasersfeld (1987a). 

2 
See Glasersfeld’s preface to the German collection of his articles (ibid.). 

3 
‘For a long time, any mention of “purpose” was considered taboo by many scientists. …The concept of “purpose” is essential for the definition of communication, and the purpose has to be on the side of the source or sender’ (Glasersfeld, 1977, p. 61). 

4 
‘[W]hat the observer calls an “object”, is for the organism an inseparable component of an activity cluster’ (Glasersfeld, 1975, p. 8). 

5 
For a description of the progression of this approach, derived from the pioneering work of Silvio Ceccato, see Glasersfeld (1970a). 

6 
See e.g. Glasersfeld (1970a, 1970b, 1972a). 

7 
‘I want to emphasise that ‘representation’ in the constructivist view never refers to a picture of an experience-independent ‘outside’ world; instead it is intended literally to indicate a re-construction of something that has been constructed at some prior experiential situation. Although the word ‘concept’ must not be understood in the way which it has frequently been used by learning psychologists, i.e., as referring simply to a perceptual dimension such as colour, shape, size, etc.; instead, ‘concept’ refers to any structure that has been abstracted from the process of experiential construction as recurrently usable, for instance, for the purpose of relating or classifying experiential situations. To be called ‘concept’ these constructs must be stable enough to be represented in the absence of perceptual ‘input’. (Glasersfeld, 1982, p. 194, fn 6) 
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8 
Note that Glasersfeld—in accordance with e.g. McKay or Powers—views organisms as ‘hierarchical systems of control loops, in which the reference value of one unit is itself controlled by another’ (1977, p. 63). 

9 
‘B. Malinowski said: “Speech is a necessary means of communion; it is the one indispensable instrument for creating the ties of the moment without which unified social action is impossible.” And Cherry defined the term “communication” as “The establishment of a social unit from individuals, by the use of language or signs. The sharing of common set of rules, for various goal-seeking activities.”’ (Glasersfeld, 1975, p. 11) 

10 
‘Context’ is defined by Glasersfeld as ‘aspects of his [the receiver’s] own present state, aspects of the sender’s state, and above all an implicit or explicit hypothesis as to why the message was sent’ (Glasersfeld, 1977, p. 60). Normally the communicative context reduces potential meanings to one—cases of unresolvable ambiguity are very rare. 

11 
See Glasersfeld (1990b). 

12 
See e.g. S.J. Schmidt (1994). 
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Section Two 
Construction of the Self, Ethics, and Paideia 
In his opening chapter Lewin raises several issues which he claims Glasersfeld’s constructivism fails to address. Specifically, he urges Glasersfeld to consider that constructivism should entail an explicit ethics. He argues that ethical considerations are already tacit in many of Glasersfeld’s positions, but they remain to be extricated. Lewin also wants constructivism to address more than the fact that people ‘know’ their world. He wants constructivism to address the question of what it means to exist in the world one knows—and this issue points directly to two additional questions. They are: (1) what can we mean by ‘personal existence in a social world,’ and (2) what is the ‘self’ and how can we describe its total formation (paideia). Lewin also argues that the construct of viability—in a hard sense of meeting with dire personal consequences of one’s actions—is insufficient to account for why people develop feelings of what is and is not appropriate behavior relative to various contexts. Lewin claims that this, too, points to constructivism’s need to address explicitly the nature and effects of social interaction. In his expansion of viability, Lewin suggests that the social context of mathematics and science is different from that prevailing in the humanities and social science. In mathematics and science, constraints on how the community operates are well understood and hence are made an explicit part of inquiry, whereas in the humanities and social sciences the community’s constraints on individual interpretation are less well understood and hence discussions of them must occupy a greater part of critical inquiry. All this is aimed at sensitizing us to the need to consider the total education of our children, their paideia. 


Larochelle (Ch. 5) wonders whether Lewin’s position on ethics might not push constructivism toward becoming an ideology. Kieren (Ch. 6) suggests that Lewin’s distinction between hard constraints (in the sciences) and soft constraints (in the humanities and social sciences) is less clear than one might imagine, and grounds his observations in discussions of instruction aimed at fostering young children’s construction of fractional relationships. Gash (Ch. 7) augments Lewin’s discussion by noting that constructivism can also be thought of as an ethical system consisting of consciously adopted first-person constraints. 
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This collection is important for mathematics and science education because of the humanistic perspective Lewin brings to the discussion. His concern is that we not shut ourselves away from students’ total education, focusing only on their scientific intellectual development. 
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Constructivism and Paideia 
Philip Lewin 
As I write, I am thinking back some twenty years to a time when I was a graduate student at Emory University in what I called ‘epistemology’ (and which Emory, not knowing what to make of it, covered its bets by calling ‘general studies’). My thoughts stray to the implications for my own education which arose as I encountered Ernst’s work. At the time, I knew I was interested in Piaget and in Kant, in Gregory Bateson and in cybernetics, in Heidegger and phenomenology; for me they were parts of the same puzzle. But, alas, apart from my intuitions and the hopeful support offered by a cohort of similarly confused peers, this was a puzzle which lacked academic legitimation—lacked legitimation, that is, until I met Ernst von Glasersfeld. 


I want to discuss the implications of Glasersfeld’s epistemology as it applies to education. One might say, without stretching the truth, that I—the kind of person I am, the kind of thinking I do—am at least in part one of those implications. I will be critical in some of my comments, but please understand that mine is criticism made from within a frame of respect and gratitude and continuing affection. The power of constructivism lies in how it underwrites viability, in how it extends permission for being. Ernst granted me that permission at a key moment in my education and for that I will always be grateful. 


But Glasersfeld might quarrel with my rhetoric. He might want to say, as he does in the essay ‘Knowing without Metaphysics’, that ‘constructivism deals with knowing not with being’ (Glasersfeld, 1991, p. 17), that if anything, he granted only ‘permission to know’ but not any such metaphysical condition as ‘permission to be’. Such ontological permission, he might say, flies in the face of the concept of viability and of a useful understanding of the nature of constraints. At best, he might want to maintain that he allowed an epistemic permission, a space within which I was free cognitively to operate. 


Glasersfeld and I agree that there is no pure cognitive space, that all knowing is situated. He has spoken passionately and often of the distinction between an experiential reality and an ontological reality, and of how constructivism addresses the former but has nothing to say, because it can have nothing to say, of the latter. To this extent we have no quarrel. But I want more from an experiential space. For me, such a space is not solely epistemic. It too is implicated with being. If that being is not ontological, so be it; if it is only existential, only ontic, it is still being nonetheless. It is the space, as Heidegger (1962) noted, of my being-in-the-world, of my already finding myself situated. Traditional academic philosophy distinguishes epistemology from ethics and 
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ontology. But because the being of concern to constructivism is the space of lived existence, such separation is not possible. 


The epistemology of knowers who are existentially situated carries ethical commitments with it (whether they are explicitly acknowledged or not). This is so because ‘to be situated’ is to be situated with respect to a culture, a gender, a language, a bloodline—to the whole complex of conditions which constitute our ‘thrownness’ (Heidegger, 1962). Indeed, we already find ourselves enacting our thrownness—encultured and engendered, speaking a language, continuing a bloodline—long before we engage in any conscious reflection about these distinctions. It is in how we live within our thrownness, in the choices we have already made and the actions already undertaken, that our ethics become manifest. 


Glasersfeld might also find my ready invocation of the first-person to be somewhat problematic. What is the referent of this ‘I’ in the phrase ‘the kind of person I am’? Glasersfeld, it would seem, wants no part of such locutions. He has maintained that, 

As to the concept of self, constructivism—as an empirical epistemology—can provide a more or less viable model for the construction of the experiential self; but the self as the operative agent of construction, the self as the center of subjective awareness, seems to me to be a metaphysical assumption and lies, at least for this constructivist, outside the domain of empirical construction. (Glasersfeld, 1989, p. 447; his italics) 

These remarks raise two symmetrical disagreements I have with Glasersfeld. They concern how constructivism is entailed with being (and not just knowing), and how it is implicated in questions of the self. These questions entail each other experientially (even if they do not do so syllogistically). How one thinks about one’s situatedness with respect to the world and how one thinks about who one is are two sides of the same thinking, mutually co-arising. That is, ‘the construction of the experiential self’ is not separable from the ‘operative agent of construction, the self as the center of subjective awareness’. While the ‘experiencer’ and ‘the self as the center of subjective awareness’ are separable in that lived experience is not always accompanied by reflective self-awareness, I maintain that they are jointly implicated in the act of construction. My disagreements with Glasersfeld in both cases are minor, matters of emphasis and clarification more than anything else. After all, perhaps Glasersfeld’s favorite insight of Piaget’s is the latter’s claim that ‘Intelligence…organizes the world by organizing itself’ (Glasersfeld, 1982, p. 613). But to me these disagreements are worth addressing because they mark regions within which a philosophical position of constructivism overlaps with our existential situatedness in time. Constructivism, it seems to me, is the epistemology which is necessary (not just desirable) for knowers who are temporally embedded. It is what such knowers do epistemically, whether or not such doing reaches conscious awareness. Without some understanding of how our being arises from our situatedness in time, we are cut off from understanding our conditions as biological organisms and historical persons. 
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It is in this larger sense that I want to raise the question of education, not so much education as it takes place through formal schooling but education as what the Greeks called paideia, the complete process of education through which one became a competent participant within culture. For the Greeks, such paideia eventuated in a life of full involvement as a citizen in the polis. I wish to slightly expand paideia’s meaning to include education for life as a whole, as that education through which one’s character is formed. It is the education that guides our ethics, our actual behavior (whether or not that ethics is compatible with its articulation, indeed whether or not that ethics ever reaches articulation). And because such a process of character-formation, of complete education, takes place whether we are aware of it or not, whether its outcome for ourselves or for others is what we consciously intend or not, I find it necessary to speak of a self, not as a metaphysical assumption or a marker of subjectivity, but as that region of psyche which undergoes paideia. While I will not articulate a concept of soul or deep self here, I will suggest as a horizon for my remarks that what we call character might be understood as the fluid composite of structures and habits of being which have arisen as psyche has undergone, and derived meaning from, its experience of living. 
Viability and Hard Constraints 
In one of Glasersfeld’s essays, ‘Learning as Constructive Activity,’ he writes, 

Interpretation implies awareness of more than one possibility, deliberation, and rationally controlled choice…. To do the right thing is not enough; to be competent one must also know what one is doing and why it is right. (Glasersfeld, 1988, p. 328) 

While the context for this remark is a discussion of learning in mathematics, the principle being set forth applies more generally and more deeply. What can it mean to ‘know what one is doing and why it is right’? 


Glasersfeld frequently cites organic thinkers such as Vico and Piaget, but here his remarks call to mind that other organic theorist, Aristotle. In the Nicomachean Ethics, Aristotle (1962) argues that practical intelligence, phronesis, consists in knowing how to apply the right rules at the right time in the right way. Acquiring such intelligence is not easy. To do so entails knowing that our choices must be sensitive to context and nuance, to degree and circumstance. And to do so is also a question of how we come to make the kinds of choices we do, of how we learn to recognize context and circumstance in the first place. This is a question of character, where I use ‘character’ in its literal meaning of ‘how a thing is etched or marked’. I ask us to consider the question of character as a question of how we have been marked by our living, by our experience. To put it another way, I want to raise the question of how constraints function in those acts of constitution through which we become who we find ourselves to be. 
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My focus on the role of constraints is intentional. Glasersfeld, beautifully and appropriately, has used the notions of viability and constraints to deconstruct the notion of adaptation in the three Piagetian (1971, 1985) contexts of epistemology, cognition, and biology; that is, in contexts where the focus of attention is, respectively, the relation of truth to how it is formulated, the relation of knowers to that which they would know, and the relation of organisms to their environment. Let me review some of Glasersfeld’s insights about these domains. (For ease of expression, I will use a biological vocabulary of ‘organism’ and ‘environment’ to stand for all three domains.) 


Adaptation carries with it implications of perfect adjustment and of functional completeness: perfect adjustment in the sense that an adaptation is seen as the univocal solution to a problem in an organism’s environment, where that problem can be identified as such by an external observer prior to the intervention of the organism; and functional completeness in the sense that an adaptation is taken always to serve a purpose, namely, to solve the pre-existing problem. The value and power of adaptationist discourse should be clear; it allows external observers to become experts, to understand the experience of organisms prior to and better than those organisms can understand it themselves. Speaking in terms of adaptation is the triumph of observation over participation. It gives us a Panglossian world (Gould and Lewontin, 1979) in which everything is just as it is because it could not possibly be any other way; if it could be, it would be. Indeed, the only shortcoming of adaptationist discourse is that it is wrong. 


First, it is wrong epistemologically because it ignores the experience of the organism, who does not encounter ‘problems’ in its environment but rather experiences resistances, irritations, felt senses of incongruity or inappropriateness or unfitness. It is through these lived interactions that problems as such come to be conceptualized; the problems do not precede the interactions. 


Second, adaptationist discourse is wrong empirically since it ignores how already existing structures of the organism—biochemical, skeletal, physiological, neurological, cognitive, affective, behavioral—negotiate what is experienced as resistance and so come to ‘solve’ what an external observer has called a ‘pro-blem’. Constraints are internal as well as external, and organismic responsivity mediates both. But responsivity need not be, and ordinarily is not, either univocal or entirely functional. A variety of responses will ordinarily ameliorate a given disturbance. Because pre-existing structure must be taken into account, the response chosen may well optimize, addressing a number of factors, rather than maximize, satisfying only that factor which has become differentiated as the problem. 


Glasersfeld has argued that the criterion of biological ‘success’ is any response which sustains organismic or cognitive integrity. The criterion of concern cannot be ‘adaptation’ in the sense of a univocal best response to a static environment; it can only be viability, any one of the many possible responses that are compatible with the ongoing organization of the biological or cognitive entity over time, with what Maturana and Varela (1980) call the 
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continuing autopoiesis of the system. To use Lévi-Strauss’s (1966) distinction, organisms and knowers are not engineers who predesign perfect solutions and then import the appropriate materials to the worksite; they are bricoleurs who fabricate acceptable responses out of the materials at hand, the resources available to them in their living. Constraints in epistemic or cognitive or biological contexts are not objectively existing conditions that can be defined as such, prior to and independent of activity on the part of the knower or organism. Instead, a constructivist perspective suggests that constraints emerge as a consequence of how a knower constructs invariances in its living. That is, constraints become apparent as resistances and disequilibria in particular domains of inquiry and interaction are experienced, and accommodations to them—biochemical, cognitive, behavioral—are undertaken. What we think of as learning is the process through which accommodations to perturbations are progressively assimilated and, at times, internalized at deeper and deeper levels of psyche, eventually becoming manifest as structure; that is, as habits of construal and behavior, as preferred ways of giving meaning to experience, as predispositions and aversions and anticipations, as character. 


A rhetoric of viability (rather than one of adaptation) helps clarify the nature of constraints. But at the same time it makes clear the necessity for a further consideration which I believe Glasersfeld has underplayed, namely, the necessary inclusion of the sociocultural within the epistemology of radical constructivism. Just as radical constructivism has incorporated a theory of biology, so it also requires the supplement of an explicit social theory. The viability of constructions that are specifically cultural entails this. Indeed, as we move from biological to cognitive to cultural domains of epistemic construction, epistemic strategizing that seeks even an optimal response (let alone a univocally adaptive one) becomes less and less tenable as specific historical factors increase the range of possible construals within which viable epistemic construction can take place. Let me try to show why this is the case. 


Adaptation, as I have said, implies an already existing environment to which an organism or knower must accommodate. The model of adaptation is ahistorical; it presupposes a situation into which an organism is born, a condition within which a knower already finds itself. Speaking biologically, the rhetoric of adaptation implies constraints that are already taken to exist as such, as so-called ‘objective’ features in an environment. For instance, a moist and oxygenated atmosphere is taken by this measure to pre-exist the seedling that will grow in it. 


As I have already tried to indicate, we know that this perspective is incorrect; we know that biology is historical, that the moist bioclime of a seedling is in part a consequence of generations of forest that have held moisture rather than allowing it to erode the soil, and that the oxygenated atmosphere is the result of millions of years of photosynthesis. Earlier flora, that is, have helped create and continue to sustain the conditions necessary for seedlings to flourish. We know, in other words, that the ahistorical perspective of adaptation is incorrect, and that constraints become manifest in conjunction with the activity of the organism. The behavioral and structural features of the organism 
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develop in congruence with the affordances (Gibson, 1966) of an environment through which the viability of the organism may be sustained. What we call ‘constraints’ and what we call ‘the means through which an organism negotiates its continuing existence’ co-arise; one does not precede the other. We also know that from the perspective of an observer, constraints are both external to the organism (as resistances and resources) and internal to it (as structures resulting from accommodations internalized over both ontogenetic and phylogenetic time). Yet given the enormously long extensions of phylogenetic and evolutionary time in comparison with the lifetime of any given organism, it is understandable why some would make the mistake of thinking of constraints as pre-existing features to which an organism must adapt. 


It is easier to see that an ahistorical perspective is incorrect in cognitive settings, that the model of pre-existing constraints which permit viability is dangerously incomplete, when we shift our attention from the biological to the human. Human knowers, like all organisms, want to get by, but the variety of responses that will allow them simultaneously to satisfy external pressures and internal affects are legion. Such will surely be the case as well in formal school settings. We know, for instance, that the particular responses which evoke a teacher’s approbation are historically contingent, that, to give one example, the ‘right’ answer to the question of ‘Why do things fall’? will be ‘desire for natural place’ in one historical regime, ‘gravitational attraction’ in a second, ‘gravity waves’ in a third. Yet within each historical locus, the ‘right’ answer appears to be timeless and univocal. 


Moreover, in the cognitive domain social factors come into play that enormously complicate what may seem the most straightforward of situations. I may choose to give one of a whole range of responses to the question of why things fall, from the currently accepted version of the scientific to the mockingly insolent, depending on my purposes in answering the question. If part of my concern is to impress my adolescent peers with my wit, or not to embarrass them if I know the answer and they don’t, or to avoid singling myself out as ‘a brain,’ or to express my contempt for the teacher’s expectations or for the entire school setting of examinations, I may choose a response that may appear to be non-optimal and even self-destructive. But such responses may carry with them a variety of associated features which contribute to their being viable in the long run. 


In the epistemic domain as well a similar complication concerning historically situated conditions of inquiry may exist. This is particularly likely in those domains within which knowledge is explicitly presumed to be ahistorical such as mathematics and the natural sciences. While knowledge within these domains does change over time, among the presuppositions of those practices which we call scientific are that such changes within these domains of inquiry increasingly approximate toward a truth that is timeless and universal, that is not historically contingent. Let me emphasize that this is not an empirical claim about scientific knowledge; it is, rather, a transcendental claim, a claim about one of the conditions under which it is possible to do science. So long as we 
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accept the premises of atomic theory, for instance, an atom of carbon has six protons in its nucleus whether we live in Topeka or Hiroshima, whether we practice organic chemistry in 1899 or 1999. The corpus of knowledge within science and mathematics is taken as ahistorical, pre-existing and independent of any particular inquiry, surviving any particular inquirer. And this is as true in instances of paradigm change as it is in those of normal science. While a change of paradigms may alter every single one of the fundamental assumptions governing the former disciplinary matrix, the new paradigm will be understood, in its turn, to provide its own ahistorical and universally adequate context for inquiry. 


Scientific knowledge is taken as ahistorical, that is, not because of the time scales involved (as in the cases of cosmological or geological or biological time) but because of its epistemology. To practice science successfully, one simply must assume that basic facts about the world remain constant over time. It therefore follows that to do science, one ought to define, operationalize, and control variables in a way that elicits unambiguous data. This is the point of Popper’s (1934) criterion of falsifiability. However idealized the criterion is as a description of actual scientific practice, it still serves as a regulative ideal. It suggests how useful it can be to operate with constraints that are both defined exactly and assumed to be timeless and unchanging. The most productive science will be that in which critical experiments can be performed; the condition for these is precisely that the conditions of inquiry are so rigorously specified as to permit only univocal responses (i.e., where all variables are isolated and controlled and none conflated). Indeed, it has been argued by scientists as well as philosophers that true scientific talent consists less in the ability to theorize or even to execute experiments and accumulate data than it does in the ability to set up conditions of inquiry in such a way that experimental outcomes are unambiguous. 


As a result of this presupposition of ahistoricity in logico-mathematical and scientific inquiries, something very curious happens to epistemology, especially when it is brought into an educational setting: one may be radically constructivist in intent and still hold forth for a correctness of response that is essentially univocal. One may invoke a rhetoric of viability and still allow in practice for only one possible solution. All the work of specification will have been done by the teacher drawing upon the reigning tradition in establishing the conditions of inquiry while the student/knower is conceptualized as creative and inventive. In some ways, this ‘paradox of happy agreement’ may seem the best of all possible epistemic worlds. Given specified boundary conditions, each student independently pursuing his or her own best intuitions comes up with a solution identical to all the others. Each concludes that (given a Euclidean framework) alternate interior angles are congruent; that (given the imaginary numbers) the square root of −1 exists; that (ignoring evaporation and the limits of eyeball measurements) the tall, thin beaker contains the same amount of water as the short, broad one; that (having internalized stoichiometry and abandoned eyeball measurements completely) a mole of carbon and a mole of magnesium contain the same number of atoms. 
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In other words, if the boundary conditions specifying a domain of inquiry are so well demarcated as effectively to preclude all but one solution, the claim that knowledge is constructed by a student/knower who has not participated in specifying these boundary conditions but who simply has been taught to accept them as given must be understood in two distinct senses, an epistemic sense and a sociocultural sense. Epistemologically, each knower constructs his or her own knowledge; socioculturally, each knower accepts authoritatively endorsed knowledge as timelessly true. The danger is that these two senses may become conflated. Should that occur, the specification of boundary conditions that made univocity inevitable will be forgotten or become invisible to itself, and the contingency of knowledge that is historically variable will be taken as universally and ahistorically true. We know that domains and their boundary conditions are themselves historically constituted; in some cases (most notably, the domains of scientific and mathematical inquiry), they are specifically constituted as ahistorical. But those acts of constitution must not be forgotten or ignored in the educational setting. 


I note in passing that this apparent paradox between the epistemic and the socio-cultural permeates Piaget’s work: given a presupposed and historically constituted set of initial conditions which define a domain of inquiry, each of us as independent knowers is taken to construct what we agree is the same reality. It is because of this paradox that there has been so much discussion over whether or not Piaget’s genetic epistemology is a realist epistemology (e.g. Richards and Glasersfeld, 1980; Lewin, 1988). Piaget left the question aporetic. Resolving it would have required him to undertake an investigation into the nature of those epistemic acts through which the boundary conditions that specify domains of inquiry were themselves constructed. 


If the conditions of inquiry are taken to be rigorous and unchanging—that is, if they specify a domain of inquiry as universal and timeless—then the student/knower can be permitted an apparently untrammeled freedom that is actually quite limited since only a few or even one ‘solution’ or ‘adaptation’ will suffice. In these instances, viability approaches adaptation as a limit; the only solutions will be optimal. Even Glasersfeld permits this ambiguity to appear. In one of his discussions of the implications of constructivism for education, for instance, he argues that ‘the constructivist teacher will not be primarily interested in observable results, but rather in what students think they are doing and why they believe that their way of operating will lead to the solution of the problem at hand’ (Glasersfeld, 1991, p. 24). But this may be tantamount to affirming that insofar as the boundary conditions of inquiry are well defined, the unconstrained freedom of the knower can be endorsed not because of any authentic interest in students’ constructions but despite them. Because the chreodes of these particular selection landscapes are so deeply grooved, the happy conclusion of equifinality, of many paths to the same end, will prevail. In these cases, we have the aporetic luxury of speaking both of the importance of students’ constructions and of there being ‘the solution of the problem at hand’. It thereby becomes a simple matter to trivialize the power of 
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construction in comparison with the criterion of getting the right answer. However unwittingly, constructivism can encourage a pedagogy that undermines its best insights. It should be clear that this is the direct opposite of Glasersfeld’s intent, and the passage I quote goes on to emphasize that 

if one wants to generate understanding, the reasons why a student operates in a certain way are far more indicative of the student’s stage of conceptual development than whether or not these operations lead to a result that the teacher finds acceptable. (Glasersfeld, 1991, p. 24) 

My point, though, is that if even Glasersfeld can be mis-read due to the paradox of happy agreement, far less circumspect writers and readers may actively if unwittingly contribute to the mis-understanding of radical constructivism. It is due to the conflation of epistemic and sociocultural factors that subtle inquiries into how sociomathematical norms are negotiated in the classroom (like those reported in this volume) become germane, and that the focus of concern turns, as Glasersfeld notes, from ‘observable results’ to ‘what students think they are doing and why’. 
Viability and Soft Constraints 
The epistemic situation becomes even more elusive if the constraints in a selection landscape are primarily cultural. What if, that is, our concern is education in more amorphous domains of inquiry such as philosophy or sociology, or even with the education known as paideia with respect to one’s participation within culture? Here viability will have a much different meaning than it does in mathematics and the physical sciences, not because there will be no solutions to support authentic construction, but because there may be both too many that are viable and none that is optimal to the problem at hand. Within mathematics and the physical sciences, conditions of inquiry are ordinarily well defined; scientists delight in confounding each other’s pet theories (as Popper implied), and even the most Rogerian of teachers sometimes will think, even if they dare not say, ‘wrong’. Within the living experience of biology, constraints may be almost as clearly demarcated; for all their genomic variability and organismic resourcefulness, species are far more likely to become extinct than to survive over geological time. But within culture, conditions of survival are often too weak or too slowly acting for their effects to guide behavior in the present. I must eat, but what shall it be? I must work, but at what? And when I eat, how long can I indulge my gluttony or my anorexia before I sicken from either? And when I work, shall it be at law or medicine, or at embezzlement or drug dealing? When will the consequences of my choices become apparent? 


Further, living in time alters the situatedness of the knower as the grounds of viability are redefined as a result of earlier operations. An ethics will accompany our living not in the sense of an explicit moral code (that, even when it is 
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articulated, may be irrelevant to our actual behavior) but in the sense of an implicit set of guiding orientations for how particular behaviors and actions that we undertake have been chosen. At the same time, the consequences of poor choices may be postponed indefinitely in a way that is not likely in either scientific contexts (where poor choice results in swift refutation experimentally or from one’s peers, or both) or biological ones (where poor choice results in injury, sickness, or death). 


Epistemically, the culinary choices of an anorectic and a triathlete are equal; epistemically, the behavioral choices of a John Gotti and of a Morris Dees are equal; epistemically, the corporate choices of an Exxon Corporation and of a Ben & Jerry’s are equal. In these cases and any number of others we might consider, viability has been maintained as a result of the particular choices each has made. But does it seem likely that the constraints enacted by how each has lived in the past would be experientially neutral in terms of epistemic construals for the future? Is it not instead more likely that how an anorectic has behaved epistemically in the past will partially constitute the constraints through which future construals will be made, that part of how food is perceived results from a history of how food has been perceived? Do we really believe that each time John Gotti faced a certain resistance in the conduct of his affairs that his prior behaviors had not sedimented in a way that marked how he anticipated his options for the future? Is it not possible that the manner in which the Exxon Corporation has sought to present a benign face to the general public did not lead it to underestimate the initial severity and continuing environmental impact of the Exxon Valdez oil spill in Prince William Sound? It is not only ‘intelligence [that] organizes the world by organizing itself’, but the self in the sense of character also does so; it too organizes the world by organizing itself. 


Culturally, many solutions permit viability. John Gotti is still alive, and Exxon is still posting profits. An analysis in the cultural domain that limits itself to a criterion of viability is not so much incorrect as incomplete, if for no other reason than that viability per se lacks the rigor that obtains for it in biological and epistemic contexts. Do we make choices only with consideration of immediate needs and desires, or should we also consider family or community or country? Should the highest value be to gratify temptation, or should we instead honor ‘higher’ values of restraint and sacrifice? From the perspective of viability, many answers are equal. Indeed, a rhetoric of (mere) viability arguably is compatible with a life and ethics of nihilism. This is not an intended consequence of constructivism but it is correlative to the ambiguity that characterizes cultural life, especially if we limit our epistemology to a consideration of the experiential reality of the cognizer and thereby minimize or ignore coordinate ontic commitments that involve how a knower manages to survive, day by day, from within his or her thrownness. As Glasersfeld has noted, 

ethics itself cannot actually be based on the viability of schemes of action or thought, because this viability is always gauged in the context of specific goals—and it is in the choice of goals that ethics must manifest itself. (1995, p. 127) 
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It is ironic that the possibility of nihilism increases as the degree of cultural complexity advances. In contemporary Western culture, we are buffered to an extraordinary degree from those immediate constraints to which non-human organisms are subject. Those of you reading this chapter, I would guess, are not immediately subject to starvation or death by exposure; with our sophisticated medical technology, we survive many of the most severe injuries and illnesses; in the avenues of the city which we as members of a particular socio-economic class travel, death by predation remains rare. Yet ethically any of us may stumble from one love affair to the next, from one belief system to another, from one career to the next, acting alternatively as maximizers of what we construe to be our self-interest or as selfless sacrificers for the public good, or simply as passive players in the larger cultural drift, all the while remaining at best half-aware of the implications of our actions upon other people, upon the world, upon our deeper selves—and all while maintaining our viability. The moral blindness compatible with cultural life is one of the latter’s most curious features. 


Where does this leave constructivism? That the constructions of the knower will generate their own constraints is a central cybernetic tenet. This process has been acknowledged as well in a number of other contexts. Freud invoked it to account for the ontogenesis of the superego out of the vicissitudes of the instincts; Winnicott speaks of it in the formation of the compliant or ‘false self’; it is at the heart of Kelly’s (1955) psychology of personal constructs. We see it as well in attachment behaviors, or, for that matter, in the whole range of phenomena that fall under the rubric of cultural learning—gender-specific or class-specific behaviors, social distance, courtesy, facial expression, and so on. All these behaviors illustrate what Bateson (1972) referred to as ‘learning to learn’ or ‘deutero-learning’; all draw upon that dynamic described by Castoriadis (1987) through which psyche is enveloped within the ‘social imaginary’, and whose result establishes what Bourdieu (1985) has called the ‘habitus’. Similarly, poststructuralists and feminists have begun to explicate how the person is constituted through its situatedness within cultural practices. But if the variety of processes through which internal constraints are generated has begun to be widely acknowledged, there is little in this variety that precludes the compatibility of such constraints with nihilism. 


There is a necessarily ethical dimension to epistemic construction which we fail to acknowledge at our peril, yet constructivists have sometimes sought to do just that. There is an aporia here. On the one hand, constructivists have reproduced the value-free rhetoric of positivist science and have maintained that constructivism is an epistemic position, not an ethical one. On the other hand, constructivism has had an implicit ethics all along. That is, the behaviors valued quite explicitly by constructivism are of active knowers practicing freedom of inquiry, demonstrating spontaneous creativity and resourcefulness. These behaviors, not by chance, are in dynamic resonance with some of the most cherished illusions of contemporary culture. Who, in this clime, would advocate passive knowing or rote memorization? Who would not champion creativity? 
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ust as today everyone claims to be an environmentalist (for no one boasts of harming the natural world), so we find that pedagogically and perhaps even epistemologically everyone has become a constructivist. As in ‘the paradox of happy agreement’, constructivists seem to have the best of both worlds: they operate by an ethics that is so thoroughly endorsed by society at large that they can claim to be beyond ethics altogether. The implicit ethics of constructivism coincides so completely with the hegemonic values of our time that constructivist ethics may have become invisible to itself, while simultaneously, some who call themselves constructivists argue that the task of ethical legitimation is epistemologically untenable. 


Glasersfeld is aware of this overall problematic: witness his frequent references to the tradition of skepticism and of the historical situatedness of knowledge described by Vico. It is reflected, as well, in his interest in second-order cybernetics, the cybernetics of an observer who recognizes his or her own involvement in the process of knowing. But a cybernetics of the knower’s involvement in knowing is actually a cybernetics of complicity, a cybernetics that would take as its focus the responsibility of the knower for creating and sustaining the conditions under which epistemic inquiry proceeds. It is a cybernetics of those boundary conditions which so often become invisible, mere background, to inquiry. Glasersfeld has resisted pursuing the implications of complicity for radical constructivism. Yet to the extent constructivism fails to reflect upon the ethics which will arise through complicity as a necessary (and not merely adventitious) consequence of epistemic construction, others will be free to find whatever ethics they please within it, or no ethics at all. 


Indeed, it seems to me that the rush to fill such a vacuum lies behind the excursions into ethics that Maturana has undertaken in the last decade. Maturana has maintained, for instance, 

that love is the emotion that constitutes social phenomena; that when love ends, social phenomena end; and that interactions and relations that take place between living systems under other emotions different from love, are not social interactions or social relations. Therefore, when I speak of love I do not speak of a sentiment, nor do I speak of goodness, nor recommend kindness. When I speak of love I speak of a biological phenomenon; I speak of the emotion that specifies the domain of actions in which living systems co-ordinate their actions in a manner that entails mutual acceptance, and I claim that such operation constitutes social phenomena. (1988, pp. 64-5) 

The performative ambiguity surrounding this notion of love arises, it seems to me, from failing ontologically to reckon with the different conditions of viability within biology and culture. Emphasizing that they are different is one of the chief concerns of this chapter. To specify ‘love’ as a biological category is to smooth over the complex and agonizing forms it takes culturally, and to ignore the diversity of constraints within which it appears. Moreover, stipulating a definition of love only exacerbates the difficulty of thinking clearly about this 
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most profound of affects since the everyday meanings of the word, with all their semantic complexity, continue to linger. Thus, to argue as Maturana does that 

Slavery does not constitute an ethical problem in a society in which master and slave sincerely accept slavery as a manner of living in mutual acceptance, or as a legitimate manner of entering in a work agreement. (1988, p. 73) 

is simply to have forgotten or ignored deutero-learning. It is to have covered over and rendered invisible how it is that all of us, including slaves, are marked by our living, and how the sedimentations of past construals and behaviors become the internal constraints anticipatory and defining of our present realities. Ironically given the sophistication of Maturana’s epistemology, there is no memory of a history of interactions in his claim. The master and slave, despite utterly opposed formative experiences, are presented as though they have freely entered into their social arrangement. Indeed, by these terms, a wife who remained with an abusive husband, a shopkeeper who paid protection money to the local thugs, a Holocaust survivor who acted as a kapo, all existed in relations of love with their oppressors for all entered into relations of ‘mutual acceptance’ with them. 
Constructivism and Ethics 
But if Maturana can be faulted for overstating the domain of ethics, Glasersfeld is guilty of understating it. In Radical Constructivism, he introduces the topic of ethics as a secondary concern in a discussion of the role other people play in the construction of social and self-knowledge. He states, 


If it is others from whose reactions I derive some indication as to the properties I can ascribe to myself, and if my knowledge of these others is the result of my own construction, there is an inherent circularity in that procedure. In my view, this is not a vicious circle, because we are not free to construct others in any way we like. As with all other constructs, the ‘models’ we build up of others either turn out to be viable in our experience, or they do not and have to be discarded. 

This dependence on viability in our construction of other individuals has a consequence that leads into the direction of ethics, a realm that is no less opaque for constructivism than for other rational theories of knowledge. Nevertheless, the fact that the individual needs the corroboration of others to establish the intersubjective viability of ways of thinking and acting, entails a concern for others as autonomous constructors. If we force them in any way to conform to our ideas, we ipso facto invalidate them as corroborators. (Glasersfeld, 1995, p. 127) 
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Glasersfeld explicitly links his position to the Kantian imperative always to treat others as ends rather than as means. He observes that 

Strictly speaking, [the Kantian imperative] is not an ‘ethical’ precept but a prerequisite for ethics. It simply asserts that we have to consider other people’s humanity and that we ought not to treat them as objects. All philosophy of ethics is implicitly based on this assumption. Yet it does not say why it should be so. (ibid.) 

Seeking to provide an epistemic basis for what he sees as a meta-ethical principle, Glasersfeld continues (concluding with the observation I have already quoted concerning the limitation of viability for ethics): 


Constructivism provides at least one basic reason. From its perspective, the concern for others can be grounded in the individual subject’s need for other people in order to establish an intersubjective viability of ways of thinking and acting. Others have to be considered because they are irreplaceable in the construction of a more solid experiential reality. This in itself does not constitute an ethical precept either, but it does supply a rational basis for the development of ethics. Let me emphasize that ethics itself cannot actually be based on the viability of schemes of action or thought, because this viability is always gauged in the context of specific goals—and it is in the choice of goals that ethics must manifest itself, (ibid.) 


Glasersfeld’s discussion raises several points. First, it should be noted that his analyses of both knowledge and of ethics are remarkably Kantian in character. As in Kant, the domain of knowledge is constrained by the limitations and capacities of the knower, and the domain of morality is understood to be separate from knowledge. The Kantian dualism between a phenomenal realm subject to empirical law and therefore to epistemic investigation, and a noumenal realm of freedom within which moral judgment resides but about which we can know nothing, is implicitly reaffirmed. Yet stepping beyond Kant, Glasersfeld takes reason to ground ethical practice. How this grounding rests within a Kantian framework is unclear. 


Second, I believe Glasersfeld’s effort to preserve a sharp separation between ethics and epistemology fails (though I believe this to be a happy failure). It fails in part precisely as reason is taken to provide a ground for ethics; the boundary between them is already blurred. But we can see its failure more clearly if we examine Glasersfeld’s injunction that we view others ‘as autonomous constructors’. This claim is certainly consistent with a Kantian ethic but it does not follow from constructivism. All a constructivist can know is that others produce ways of knowing and being. He or she can have no idea how these came about; there is certainly no basis for thinking of these ways as having arisen autonomously, especially if one simultaneously maintains that a process of social interaction is partially responsible for them. As I have noted above, a major theme of contemporary thought has been to render suspect 
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the so-called autonomy of a knower with respect to their social and cultural inscription, and Glasersfeld himself acknowledges that ‘it is others from whose reactions I derive some indication as to the properties I can ascribe to myself’. 


Similarly, with respect to the claim that others help one construct a ‘more solid experiential reality’, the question arises from a constructivist perspective of what it would mean to say that one’s experience of reality had become ‘more solid’. How would one know? Presumably, a ‘more solid experiential reality’ is one that has become less subject to perturbation. But since this is a reality that has been intersubjectively negotiated, it cannot be ‘more solid’ in an ontological or epistemic sense, but only in the social sense that one successfully exists in a consensual domain with others. Such a way of existing may or may not be a desirable one as a basis for ethics. It may underwrite a concern for social justice but it may also warrant adhering to unexamined common sense or even to extreme prejudice and discrimination. Indeed, it is not merely compatible with the status quo, but insofar as it values consensus, it may place a higher value on avoiding social embarrassment than it does on social advocacy. In this reading, a social reality that receives the most intersubjective affirmation, that is the least contentious or controversial, would be the most solid. Or, to put it another way, there is nothing in an ethical posture that entails it will encounter less perturbation. Indeed, the opposite is far more likely to be the case, as one’s ethically based actions encounter the disequilibrations of those who resist. Social consensus, in other words, cannot of itself secure a ‘rational basis for the development of ethics’. 


Glasersfeld concludes this discussion by saying that ‘the individual has a need to construct others and to keep these models of others as viable as possible because only viable others can lend the highest level of support to the subject’s experiential reality’ (ibid., p. 128). But this seems to be a misstatement. Viability (for a constructivist) is not a matter of degree; one is not more or less viable, one is either viable or one is not. Moreover, even taken at face value, why should it be true that one’s models of others should be kept as viable as possible? There are any number of examples one could cite—from climbing a corporate hierarchy to succeeding in politics, from getting out of an uncomfortable marriage to getting out from under unwanted possessions, from holding on to one’s racism and prejudice to holding on to one’s affirmation of multicultural identity—in which it is in the subject’s interest to construct others in stereotypical ways, to see them as less worthy of respect than oneself, to deny them the same viability one grants oneself, and thereby to make one’s current experiential reality more impervious to perturbation. In other words, Glasersfeld’s claims, insofar as they are epistemic, seem to me to be untenable. They seem to conflate two meanings of viability: (1) viability as taking sufficient account of others to ‘get by’ in one’s dealings with them; and (2) viability as respecting others as autonomous constructors. 


But though Glasersfeld’s conflation may be untenable epistemically, it would certainly be appealing as a foundation for ethics if it could be defended. That is, I see Glasersfeld’s argument as covertly inserting ethical premises that, 
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in accord with Kant’s moral imperative, would treat others with respect, as ends and not means. In this way, Glasersfeld can both maintain a Kantian framework and ground a desirable ethics within constructivist epistemology. But, again from a Kantian perspective, this is precisely what he cannot do: the phenomenal domain of epistemology has no warrant to lay ground for the noumenal domain of ethics. Indeed, Kant expressly forbids epistemology from doing so due to reason’s tendency to overreach itself. 


I see a problem, then, in how Glasersfeld formulates the relation between constructivism and ethics. I see him as wanting both to be faithful to Kant and to go farther than Kant, both to sanction ethically neutral epistemic claims about viability and to support a Kantian ethic that treats persons a priori as morally autonomous. On the one hand, Glasersfeld acknowledges that even if constructivism is primarily an epistemological position, it must, at the very least, lay a foundation for the further development of an ethics. It requires this as a consequence of its concern with the formation of an experiential self (not to mention its interest in mounting a pre-emptive defense against those who charge radical constructivism with relativism and nihilism). But on the other hand, Glasersfeld’s reluctance to specify an ethics leaves his position vulnerable, both affirming and denying an ethics, both asserting the epistemic limits of constructivism for ethics while simultaneously transgressing these limits. This is a pity, for the epistemological value of radical constructivism is far too great to allow it to founder over its incomplete conceptualization of ethics. Instead, I would argue that constructivism already harbors a covert ethics, and while the fact that it is already ethical is a good thing, the fact that its ethics is covert is not. 


Constructivism requires an explicit ethical posture. The normative ethics of Kant, however, cannot provide it. Insofar as Glasersfeld seeks to appropriate Kant for his own project, he too becomes subject to the Kantian separation between ethics and epistemology which, I have tried to show, the development of his ideas does not sanction. But perhaps the virtue ethics of Aristotle can help radical constructivism avoid the pitfalls into which a too-strong allegiance to the normative ethics of Kant has led it. Earlier I pointed out that in the Nicomachean Ethics, Aristotle argues that practical intelligence, phronesis, consists in knowing how to apply the right rules at the right time in the right way, and that such sensitivity was already part of Glasersfeld’s sensibility. Let me follow Aristotle’s suggestion a bit further. 


Phronesis can only be achieved insofar as it has been lived, insofar as one’s own experience, rightly understood, has come to function as the tacit guide to one’s ethos, one’s behavior. It emerges out of our immersion in time, out of a personal history that defines for each of us the particular nuances of our experiential realities. Aristotle’s answer to the question of rightly understanding one’s experience was that to do so meant understanding how one’s choices contributed to the formation and maintenance of the kind of human community of which one would want to be a part. For us, of course, this perspective is of uncertain value. Knowing that the kind of community which Aristotle 
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idealized was one in which women and slaves and foreigners and even manual laborers could never achieve full citizenship might well lead us to feel that these are not the kinds of social orders with which we wish to be associated. We have no guiding vision of a perfect society to which we piously adhere. We may have no guiding vision at all except the one that we imperfectly and teleonomically develop through our practices in our daily creation of ourselves. 


If we take radical constructivism seriously, if we understand that constraints are internally generated through our living in time, then it seems to me we must equally take seriously how the sedimentation of those constraints anticipates our behaviors in the future. It seems to me that the relative coherence of those constraints constitutes ‘character’, an internal region of epistemic and ethical inertia. It does not merely lay the ground for ethics; it already is an ethics. 


Heinz von Foerster has also suggested the desirability of an implicit ethics, an ethics that does not parade itself in moral codes and commandments, but that resides instead within language and action, within sensitivity to the other, within structures of trust. He has formulated as a kind of ethical imperative the maxim to ‘act so as to increase the number of choices’ (1992, p. 16). I would alter his maxim by construing it psychologically. The ethical task that I would recommend then becomes one in which increasing the number of choices serves as a means of richly recovering one’s own past, with all its choices and choice points, all its decisions and indecisions, all its failures and mistakes. It serves as a way to rediscover, in its fullness, all of who we have been so that we might know who we are. As a psychological guide, I would rephrase von Foerster’s maxim to read ‘act so as to be fully conscious of all the choices one has already made and already lived’. 


Glasersfeld’s radical constructivism has focused on the spontaneity of knowers as they meet their future. I would invite us to consider how our epistemic spontaneity is situated with respect to how we have been already marked in our living. It is there that the implications of constructivism for education will be found. 
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