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TALK FOR NEUROSCIENTISTS 
P.M.S. Hacker
1. Empirical questions about the nervous system are the province of neuroscience.  It is its business to establish matters of fact concerning neural structures and operations.  It is the task of cognitive neuroscience to explain the neural conditions that make perceptual, cognitive, cogitative, affective and volitional functions possible.  Such explanatory theories are confirmed or infirmed by experimental investigations.  

By contrast, conceptual questions (concerning, for example, the concepts of mind, consciousness, knowledge, memory, thought or imagination), the description of the logical relations between concepts (such as between the concepts of perception and sensation, or the concepts of consciousness and self-consciousness), and the examination of the structural relationships between distinct conceptual fields (such as between the psychological and the neural, or the mental and the behavioural) are the proper province of philosophy.

 1.1   A concept is an abstraction from the use of a symbol (a word or phrase).  Symbols have a meaning: the word (vixen( means the same as (female fox(, (to do something hastily( means to do something with excessive speed, (black( means this ( ( colour, and (three( means this ( ((( many, and so on.  The meaning of a word is its use in linguistic transactions, and it is given by explanations of meaning of various kinds, as just exemplified.  Explanations of meaning are rules for the use of the expression explained.  The word (vixen( can be said to express the concept of a vixen, as the word (black( expresses the concept of blackness.  Why do we need the notion of a concept in addition to that of the meaning of an expression?  Because we often wish to abstract from local linguistic features, and focus upon commonalities of usage.  (Black(, (schwartz( and (noire( are different words in different languages, but we rightly say that they express the same concept, and although John, Hans, and Jean have mastered the use of quite different words, they can be said to possess the same concept.

1.2 Conceptual questions arise for a variety of reasons.  Commonly, they arise through lack of clarity about linguistic usage.  We have all mastered the techniques of employing the expressions of our language, but to have mastered usage is one thing, and to have a synoptic, comparative view of usage is another thing altogether.  We all know how to use the words (almost( and (nearly(, but how many of us can say what the differences between them are?  (They behave differently under negation: (A has not nearly finished( makes sense, but (A has not almost finished( is ungrammatical.)  To know how to use a word it is not necessary that one realize the respects in which its use resembles and the respects in which it differs from that of related expressions.  The example I just gave is utterly trivial, so let me offer you a non-trivial one.  

We all know how to use the word (mind(, but we have the greatest difficulty in attaining an overview of its use and the relationships between the use of the word (mind( and the use related terms, such as (body(, (soul(, (person(, (human being(.  For the most part we are deeply puzzled about what the mind is.  The word (mind( is a substantive, so we think that it must stand for an entity of some kind ( and straight away we are misled by this unwarranted supposition.  We then quite naturally raise the question of how the mind is related to the brain.  Is it a distinct entity or is it in fact the same entity as the brain?  This looks like an empirical question, although not one for which one can readily devise an experimentum crucis.  We rapidly lose our bearings: on the one hand, out-of- the-body experiences seem to speak for the thought that the mind is distinct from the brain; on the other hand, functional localization and the effects of brain lesions seem to support the view that the mind is identical with the brain. But, if we reflect carefully on the use of the words (brain( and (mind(, and are not taken in by their superficial grammatical appearance, we shall see that the question is not an empirical one at all.  We should not rush to try to answer the question ( we should challenge it with questions.  In the first place, we should investigate what the expression (the mind( means.  We should avoid directly confronting the question (What is the mind?(, since it is as misleading as the question (What is a number?(, inviting answers of the form (A mind is a ...( ( which are almost certainly going to be wrong.  Instead, we should clarify what it is to have a mind, and what has to be true of an animal for it to be warranted to say of it that it has a mind.  We may in due course come to realize that the question of whether the mind is the same entity as the brain makes no more sense than the question of whether my sake is the same entity as, or a distinct entity from, your sake.   I shall return to this theme in a moment.

1.21 Conceptual questions antecede matters of empirical truth and falsehood.  They are questions concerning our forms of representation, i.e. the manner in which we represent things to ourselves, the linguistic forms we deploy to describe our experience and its objects.  They are not questions concerning the truth or falsehood of empirical statements.  These linguistic forms are presupposed by true (and false) scientific statements and by correct (and incorrect) scientific theories.  They determine not what is empirically true or false, but rather what does and what does not make sense.  Hence conceptual questions are not amenable to scientific investigation and experimentation or to scientific theorizing.  For the concepts and conceptual relationships in question are presupposed by any such investigations and theorizings.   (My concern here is not with trade union demarcation lines, but with distinctions between logically different kinds of intellectual inquiry.)

1.3  Distinguishing conceptual questions from empirical ones is of the first importance.  When a conceptual question is confused with a scientific one, it is bound to appear singularly refractory.  It seems in such cases as if science should be able to discover the truth of the matter under investigation by theory and experiment ( yet it persistently fails to do so.  That is not surprising, since conceptual questions are no more amenable to empirical methods of investigation than problems in pure mathematics are solvable by the methods of physics.  Furthermore, when empirical problems are addressed without adequate conceptual clarity, misconceived questions are bound to be raised, and misdirected research is likely to ensue.  For any unclarity regarding the relevant concepts will be reflected in corresponding unclarity in the questions and hence in the design of experiments intended to answer them.  And any incoherence in the grasp of the relevant conceptual structure is likely to be manifest in incoherences in the interpretation of the results of experiments.

2.  Cognitive neuroscience operates across the boundary between two fields,  neurophysiology and psychology, the respective concepts of which are categorially dissimilar.  The logical or conceptual relations between the physiological and the psychological are problematic.  Numerous psychological concepts and categories of concepts are difficult to bring into sharp focus.  The relations between the mind and the brain, and between the psychological and the behavioural are bewildering. Puzzlement concerning these concepts and their articulations, and concerning these apparent (domains( and their relations, has characterized neurophysiology since its inception.  

Galen, Nemesius, and, much later, in the sixteenth century, Jean Fernel too, were all puzzled about the relation of the brain to the faculties of the mind.  Functional localization was thought to be concentrated in the ventricles, in which psychic pneuma was thought to be generated; but how the soul affected and was affected by the body via the ventricles was wholly opaque.  In the seventeenth century, Descartes’s influence shifted research dramatically, both at the empirical and at the conceptual level.  At the level of empirical science, his importance was twofold. First, he insisted that the non-cogitative functions of man, and all functions of other animals, can be explained in purely mechanical terms.  This opened all animal activity to mechanical analysis in physiological and neuroscientific terms.  Secondly, he abandoned the ventricular doctrine that had dominated thought for more than a thousand years, and shifted discussion of the localization of functions to the matter of the brain itself.

At the conceptual level, Descartes’s importance was to articulate a form of dualism that dominated reflection for the next three centuries, and in many insiduous ways still does.  For Descartes conceived of the mind or soul as an independent immaterial substance that interacts with the body (conceived of as a mode of matter) via the pineal gland.  The essence of the mind, he argued, is consciousness, and the essence of matter is extension.  Psychological functions are attributes of the mind ( not of the body, and their exercise affects the body by causing the movement of the animal spirits (or neurotransmitters) by means of the pineal gland.  So the agent of thought, will and emotion is not the living human being, but the mind ( which is identical with the person, and distinct from the body.

2.1 As a result of the work of Thomas Willis (1621-75), the cortical doctrine definitively replaced the Galenian ventricular doctrine and the Cartesian error regarding the pineal gland.  Over the next two centuries slow advance in understanding functional localisation took place due to the labours of such scientists as Robert Whytt (1714-66), Luigi Galvani (1737-98), Charles Bell (1774-1842), Francois Magendie (1783-1855), Marshall Hall (1790-1857) and, later in the nineteenth century, Paul Broca  (1824-80), Gustav Fritsch (1838-91), Eduard Hitzig (1838-1907).

2.2  In spite of the great advances in neuroscience at the beginning of the twentieth century at the hands of Charles Sherrington, the manifold conceptual questions concerning perception, thought, imagination, voluntary action, consciousness and self-consciousness and, above all, the interaction of mind and brain,  remained as intractable as ever.  This is evident in the flawed Cartesian dualist views embraced by Sherrington and by such of his colleagues and protegés as Edgar Adrian, John Eccles and Wilder Penfield.  Brilliant though their work unquestionably was, deep conceptual confusions remained.  For these scientists continued to be entangled in questions concerning the relation of mind and brain. (Reversible interaction between the (I( and the body(, Sherrington wrote, (seems to me an inference validly drawn from evidence.(  Eccles advanced a theory of (liaison( areas of the cortex in modules in the dominant cerebral hemisphere which are presented to the self-conscious mind.  Penfield averred that (it will always be quite impossible to explain the mind on the basis of neuronal action within the brain(, and adopted a form of Cartesian dualism.

2.3  The subsequent generation of leading neuroscientists repudiated the dualism of  Sherrington and his pupils.  But whether they successfully overcame the conceptual confusions of earlier generations, or whether they merely replaced one conceptual entanglement by others is worth debating.  I shall suggest that numerous conceptual confusions remain.  Repudiating the two-substance dualism of the Cartesian heritage is insufficiently radical if the general structure of Cartesian thought remains intact e.g. if the mind is thought to be identical with the brain, or if functions antecedently ascribed to the mind are instead ascribed to the brain.

3.  While Sherrington and his protegés ascribed psychological attributes to the mind (conceived as a peculiar, perhaps immaterial, substance distinct from the brain), contemporary neuroscientists tend to ascribe the same range of psychological attributes to the brain (commonly, although not uniformly, conceived to be identical with the mind).  So, it is argued (for example) that the bizarre phenomena of functional dissociation consequent on commissurotomy that were studied by Sperry and Gazzaniga are to be explained by reference to the fact that one hemisphere of the brain knows things of which the other hemisphere is ignorant.  Francis Crick asserts that (What you see is not what is really there; it is what your brain believes is there. ... Your brain makes the best interpretation it can according to its previous experience and the limited and ambiguous information provided by your eyes.(  Antonio Damasio and Benjamin Libet both believe that the brain makes decisions, which may or may not be communicated to the (conscious mind(.  Gregory, Glynn and Blakemore adopt the Helmholtzian assumption that perception is to be rendered intelligible in terms of the brain(s constructing hypotheses on the basis of information transmitted to it by the sense organs.  The overwhelmingly dominant conception of memory among neuroscientists is that the brain stores information in the form of the strength of synaptic connections.  And so on.  In short, cognitive powers and their exercise is ascribed to the brain, and the rest of the Cartesian structure remains intact ( grey glutinous matter has replaced aethereal non-matter, but the fundamental conception of the two-way causal relationship of the mental and the somatic remains.  (One might caricature this by saying that mind-body dualism is replaced by brain-body dualism.)

4.1  The mind is neither a substance distinct from the brain nor a substance identical with the brain.  For the mind is not a substance of any kind.  To have a mind, or to be a creature of whom it can be said that it has a mind of its own, that it makes up its mind, that it has something in mind, that a thought crossed its mind or that it bore something in mind is to be a creature with a wide range of cognitive, cogitative, mnemonic, and volitional capacities.  

4.11  It is noteworthy that these capacities, in their developed forms, are language-dependent.  We are what we are, and we have the distinctive intellectual and volitional capacities that we have because we have mastered a language.  Human nature is animal nature suffused with linguistic capacities.  Throughout the ages, we have, quite rightly, considered ourselves distinctive creatures in the realm of nature.  The characteristics that have been emphasized are various.  One that appealed to the Greeks was that we are able to know eternal truths, such as the truths of arithmetic and logic.  But only a language using animal could possible master the use of numerical symbols that are necessary for the formulation of a mathematical theorem.  Another feature that makes us unique in nature was that we have a moral conscience.  But one has a conscience only if one is capable of feeling remorse.  And only an animal that has mastered the use of the past tense, knows good and evil, and is therefore able to reflect on its misdeeds can feel remorse.  Since Descartes, thinkers have rightly made much of the fact that human beings are self-conscious.  But self-consciousness presupposes the mastery of personal pronouns, of psychological verbs, of names of character traits, and of the concept of a reason for doing, thinking or feeling something.  For self-consciousness is not consciousness of something called  a self, but the power to reflect on oneself, one’s character and character traits, one likings and attitudes and one(s reasons for feeling them, one(s deeds and misdeeds.  Nineteenth century thinkers rightly emphasized the fact that uniquely in nature we are historically conscious creatures, aware of the history, actual or confabulated, of our society or social group.  Our sense of identity, and the sense of identity of the society to which we belong turns on a shared set of historical beliefs.  But only a language-using creature that can transmit its experience in linguistic and other symbolic forms can be historically conscious.  

In short, what makes us human is that we are language users.  It is mastery of a rich language that has endowed us with reason and the ability to engage in abstract reasoning, that has enabled us to have knowledge of good and evil, that has given us the powers of self-consciousness, and that has enabled us to become historically conscious.  We are, alas, hardly homo sapiens.  But what differentiates us from mere killer apes is that we are homo loquens.

4.12 It is equally noteworthy that all the idioms involved in ascription of a mind are readily paraphrasable.  To make up one’s mind is to decide.  To change one’s mind is to revoke one’s  decision.  To be in two minds whether to do something is to be undecided, and to have half a mind to do something is to be tempted to do it. For something to cross one’s mind is for something to occur to one.  To bear something in mind is to be aware of it.  To call something to mind is to remember it, and for something to slip from one’s mind is to forget it.  In short, discourse about the mind is a facon de parler for discourse about distinctive human capacities; in particular, capacities of intellect and will.  Does this mean that human beings really do not have a mind?  On the contrary, it means that they really do have one, only to have a mind is not to possess a kind of thing, but to be able to do a multitude of kinds of things which non-language-users cannot do.

4.2  The neuroscientifically popular ascription of psychological attributes to the brain is incoherent.  Human beings possess a wide range of psychological powers, which are exercised in the circumstances of life, when we perceive, think and reason, feel emotions, want things, form plans and make decisions.  The possession and exercise of such powers define us as the kinds of animals we are.  We may enquire into the neural conditions and concomitants for their possession and exercise.  This is the task of neuroscience, which is discovering more and more about them.  But its discoveries in no way affect the conceptual truth that these powers and their exercise in perception, thought and feeling are attributes of human beings, not of their parts and,  in particular, not of their brains.  A human being is an animal that can perceive, think and reason, act intentionally, be motivated, feel emotions, a language-using animal that is not merely conscious, but also self-conscious (  not a brain embedded in the skull of a body.  Sherrington, Eccles and Penfield conceived of human beings as animals in whom the mind, which they thought of as the bearer of psychological attributes, is in liaison with the brain.  It is no advance over that misconception to suppose that the brain is a bearer of psychological attributes.

4.21 What are the grounds for insisting that psychological attributes are attributes of human beings, or more generally of the animal as a whole, and not of its parts such as the brain?  Well, in the first place, we do not say of the brain that it is thoughtful or contemplative, or that it is thoughtless and reckless in its behaviour, or that it is inconsiderate and unreflective.  We say such things of human beings, not of their brains.  We do not, outside neuroscientific speculation, say that the brain knows things, that it is erudite or that it has a mere smattering of knowledge, literate or illiterate, knowledgeable or ignorant.  We do not ascribe beliefs to the brain, any more than we think that the brain gathers things to be so, is sceptical and quizzical, or that it wonders whether things are so, conjectures, supposes or guesses.  These are attributes of human beings, not of their parts.

It might be said that this is merely the vulgar forms of speech of the unscientific community.  But that would be misleading.  For, in the second place, the grounds for the ascription of such psychological and epistemic predicates lie in the behaviour of the animal as a whole not in anything their brain does, but rather in a multitude of things that human beings do in the circumstances of life.  Nothing the brain can intelligibly be said to do could satisfy the requisite evidential grounds for the ascription of psychological attributes to a being.  The point is a logico-grammatical one, and has nothing to do with mere common habits of speech.

4.22  The ascription of psychological attributes to the brain is sometimes defended as being no more than a trivial façon de parler.  But that is mistaken.  For a characteristic form of explanation in contemporary cognitive neuroscience consists in ascribing psychological attributes to the brain and its parts in order to explain the possession of psychological attributes and the exercise (and deficiencies in the exercise) of cognitive powers by human beings.  The standard explanations of the bizarre dissociative phenomena consequent upon hemispherectomy is that one hemisphere is unaware of things the other hemisphere is aware of, e.g. that the left hemisphere is unaware of the picture to which the right hemisphere is consciously responding, and so on.

5.1 The conceptual confusions that bedevil reflection in cognitive neuroscience reach far further than the mereological fallacy of ascribing properties of wholes to their parts.  It is an error, a conceptual error, to suppose that perception is a matter of apprehending an image in the mind (Crick, Damasio, Edelman), or the production of a hypothesis (Helmholtz ,Gregory), or the generation of a 3-D model description (Marr).  It is confused, a conceptual confusion, to formulate the binding problem as the problem of combining data of shape, colour and motion to form the image of the object perceived (Crick, Kandel, Wurtz).  It is wrong, conceptually wrong, to suppose, as Ledoux does, that memory is always of the past, or to think, as Kandel, Squire, Bennett did, that memories can be stored in the brain in the form of the strength of synaptic connections.  And it is mistaken, conceptually mistaken, to suppose, as Rolls did, that investigating thirst, hunger and lust is an investigation into the emotions, as opposed to the appetites,  or to think, as Damasio did, that the function of the emotions is to inform us of our visceral and musculoskeletal state.  Time being short, in this context I can only sketch a single problem to illustrate my point.

5.2  Neuroscientists have been puzzled how the modularisation of cellular function in the neural processes involved in perception enables the perceiving animal to apprehend a unified object in the visual field.  Damasio contends that (When you and I look at an object outside ourselves, we form comparable images in our respective brains. ...  The image we see is based on changes which occurred in our organisms ... the structure and properties of the image we end up seeing are brain constructions prompted by the object ...( and Edelman concurs that (Primary consciousness is the state of being mentally aware of things in the world ( of having images of the present. ... we experience primary consciousness as a (picture( or a (mental image( of on-going categorized events.(  Crick asserts that (we can see how the visual parts of the brain take the picture (the visual field) apart, but we do not yet know how the brain puts it all together to provide our highly organised view of the world ( that is, what we see.  It seems as if the brain needs to impose some global unity on certain activity in its different parts so that the attributes of a single object ( its shape, colour, movement, location, and so on ( are in some way brought together without at the same time confusing them with the attributes of other objects in the visual field(.  Similarly, Kandel and Wurtz ask (How is information carried by separate pathways brought together into a coherent visual image? ... How does the brain construct a perceived world from sensory information and how does it bring it into consciousness? ...  What the visual system really does is to create a three-dimensional perception of the world from the two dimensional image projected onto the retina.(  But such remarks are confused.

5.21 What one perceives by the use of one’s perceptual organs is an object or array of objects, sounds, and smells, and the properties and relations of items around one.  It is a mistake to suppose that what we perceive is always or even commonly an image, or that to perceive an object is to have an image of the object perceived.  One does not perceive images of objects unless one looks at paintings or photographs.  To see an apple is not to see an image of an apple, and to hear a sonata is not to hear an image of a sonata. Nor is it to have an image in one’s mind or brain, although we can sometimes conjure up images of things.  But such mental images are not visible, either to ourselves or to others ( they are (had( but not seen; and the tunes one rehearses in one’s imagination are not heard, either by oneself or by others.

To assert that (the visual parts of the brain take the picture apart( is a misdescription.  The visual scene is not a picture, although it may contain one if one is in an art gallery.  The electro-chemical reactions of the rods and cones of the retina to the light falling on them cause a multitude of responses in different parts of the (visual( cortex, but that is not correctly characterized as (taking the picture apart(.  Nor does the brain have (to put it all together( again in order to provide our view of the world.  For our (view of the world( is not a picture of the world (or of the visible scene), and the attributes of the visibilia in front of us do not have to, and cannot, be (brought together(.  For the colour, shape, location and movement of the red geraniums swaying in the breeze cannot be taken apart (there is no such thing as separating these attributes from the objects of which they are attributes), and the colour, shape, location and movement of the geraniums cannot be brought together in the brain.  The fact that different cells in different locations respond severally to colour, shape, location and movement does not imply that these several responses need to be united in order to form an image, since no image is or needs to be formed in order to see an object that is visible.

It is misguided to query how the brain (constructs a perceived world( ( since it does no such thing.  What the brain does is to enable us to see the visible scene.  Moreover, the brain does not create a (three-dimensional perception( which is different from the (two-dimensional image( on the retina.  It confers depth-vision upon the animal, but the ability visually to discriminate depth is neither different from nor the same as an inverted reflection on the retina (which is incidental to vision anyway) ( it is categorially distinct.

5.22  Consequently typical statements of the binding problem are confused.  Kandel and Wurtz introduce it thus:

How is information about color, motion, depth, and form, which is carried by separate neural pathways, organized into cohesive perceptions?  When we see a square purple box we combine into one perception the properties of color (purple), form (square), and dimensions in depth (box).  We can equally well combine purple with a round box, a hat or a coat. ...

... visual images are typically built up from the inputs of parallel pathways that process different features ( movement, depth, form, and color.  To express the specific combination of properties in the visual field at any given moment, independent groups of cells must temporarily be brought into association.  As a result, there must be a mechanism by which the brain momentarily associates the information being processed independently by different cell populations in different cortical regions.  This mechanism, as yet unspecified, is called the binding mechanism.

We perceive an object as a unity.  If one thinks, as Crick does, that (One striking feature of our internal picture of the visual world is how well organized it is. ... we seldom get things jumbled in space when seeing them under ordinary conditions(, or if one thinks, as Kandel and Wurtz do, that what we perceive are visual images, then there is indeed a (binding problem(.  For if perceiving involves an internal picture or image of the external scene, the picture must be constructed and the image (built up(.  And one might indeed wonder how the brain produces such coherent pictures or images, correctly associating the shape, motion, depth and colour of the perceived object and not (jumbling them up(.

5.23  To be sure, the cells that respond to motion, those that respond to shape, and those that respond to colour had better be active at much the same time, otherwise the person or animal will not see a coloured, moving object of the relevant shape.   And presumably the simultaneous activity of these cell groups had better be connected in some way to the centres in the brain that control recognition, movement and co-ordination.  That much seems obvious.  And indeed the first steps towards clarifying the processes involved has been taken by the discoveries of Wolf Singer, Charles Gray and their colleagues of the synchronous 40-Hertz oscillations of neuronal firing in different neurons in the different parts of the brain that are involved in seeing.  However, the conception of the binding problem that is current among many neuroscientists is arguably confused.  

The sense in which separate neural pathways carry information about colour, shape, movement, etc., is not semantic, but, at best, information-theoretic.  In neither sense of (information( can information be (organized( into (cohesive perceptions(.  In the semantic sense, information is a set of true propositions, and true propositions cannot be organized into perceptions (i.e. into a person’s perceiving something).  In the engineering sense, (information( is a measure of the freedom of choice in the transmission of a signal, and the amount of information is measured by the logarithm to the base 2 of the number of available choices ( and this too is not something that can be (organized( into perceptions.  One cannot combine colour, form and dimensions into perceptions, just as one cannot put events into holes ( this form of words makes no sense.  And correspondingly, when we see a square, purple box, we do not (combine( purple, squareness and boxhood ( for this too is a nonsensical form of words.   It is true that in order to see a coloured, moving object with a given shape, separate groups of neurons must be active simultaneously.  But it does not follow that, in the semantic sense of information, the brain must (associate( various bits of information; nor could it follow, since brains cannot act on the basis of information or associate pieces of information.  Whether the brain, in some sense that needs to be clarified, (associates( information in the information theoretic sense is a further question.  But if it does, that is not because the features of the object perceived have to be (combined in the brain<, for that is a nonsense.

Above all, to see an object is neither to see nor to construct an image of an object.  The reason why the several neuronal groups must fire simultaneously when a person sees a coloured, three-dimensional object in motion is not because the brain has to build up a visual image or to create an internal picture of objects in the visual field.  When we see a tree, the brain does not have to (and could not) bind together the trunk, boughs and leaves, or the colour and the shape, or the shape and the movement of the tree.  One may see the tree clearly and distinctly or unclearly and indistinctly, and one may be sensitive to its colour and movement or one may suffer from one or another form of colour blindness or visual agnosia for movement.  Which neuronal groups must simultaneously be active in order to achieve optimal vision, what form that activity may take and how it is connected with other parts of the brain that are causally implicated in cognition, recognition and action, as well as in co-ordination of sight and movement, is what needs to be investigated by neuroscientists.  Since seeing a tree is not seeing an internal picture of a tree, the brain does not have to construct any such picture.  It merely has to be functioning normally so that we are able to see clearly and distinctly.  It does not have to take a picture apart, since neither the visual scene nor the light array falling upon the retinae are pictures.  It does not have to put a picture back together again, since what it enables us to do is to see a tree (not a picture of a tree) in the garden (not in the brain).

6.1 One reaction to such critical remarks may well be indignation and incredulity.  How can there be conceptual confusion in a well-established science?  Surely, if there are problematic concepts, they can easily be replaced by others that are unproblematic and that serve the same explanatory purposes. Such responses betoken a poor understanding of the relation between form of representation and facts represented, and a misunderstanding of the nature of conceptual error.  They also betray ignorance of the history of science in general and of neuroscience in particular.

6.12  Science is no more immune to conceptual error and confusion than any other form of intellectual endeavour.  The history of science is littered with the debris of theories that were not simply factually mistaken, but conceptually awry.  Stahl’s theory of combustion, for example, was conceptually flawed in ascribing, in certain circumstances, negative weight to phlogiston -- an idea that made no sense within its framework of Newtonian physics.  Einstein’s famous criticisms of the theory of electromagnetic aether (the alleged medium by which light was thought to be propagated) were not directed only at the results of the Michelson-Morley experiment which had failed to detect any effect of absolute motion, but also at a conceptual confusion concerning relative motion involved in the role ascribed to aether in the explanation of electromagnetic induction.  Neuroscience has been no exception.  It is true enough that the subject is a flourishing science.  But that does not render it immune to conceptual confusions and entanglements.  Newtonian kinematics was a flourishing science, but that did not stop Newton from becoming entangled in conceptual confusions over the intelligibility of action at a distance, or from bafflement (not remedied until Hertz) over the nature of force.

6.13  Conceptual entanglement can coexist with flourishing science.  Hidden reefs do not imply that the seas are not navigable, only that they are dangerous.  The moot question is how running on these reefs is manifest.  Conceptual confusions may be exhibited in different ways and at different points in the investigation.  In some cases, the conceptual unclarity may affect neither the cogency of the questions nor the fruitfulness of the experiments, but only the understanding of the results of the experiments and their theoretical implications.  So, for example, Newton embarked on the Optics in quest of insight into the character of colour.  The research was a permanent contribution to science.  But his conclusion that (colours are sensations in the sensorium< demonstrates failure to achieve the kind of understanding he craved.  For whatever colours are, they are not (sensations in the sensorium.  So insofar as Newton cared about understanding the results of his research, then he had good reason for caring about the conceptual confusions under which he laboured ( for they stood in the way of an adequate understanding.

In other cases, however, the conceptual confusion does not so happily bracket the empirical research.  Misguided questions may well render research futile.  For example, Roger Shepard, investigating recognition, asked his subjects to rotate their mental images at constant velocity.  He tried to explain the relative speeds at which people recognize pairs of identical objects at different orientations by reference to the hypothesis that recognition involves matching what one of the objects seen to a mental image of the other, which has to be rotated in mental space until it matches the first.  But there is no such thing as rotating a mental image in mental space, only imagining an object rotating.  If I imagine an apple, I cannot rotate my mental image of the apple to see whether it has a wormhole on its other side ( but only imagine a rotating apple (which I may imagine to have, or not to have, a wormhole in it), just as if I paint an apple, I cannot rotate the painted apple to see whether it has a wormhole on its backside (but only decide to paint the rear view of the apple as I please).  So whatever recognition involves (and for sure, it does not involve matching what is seen with a mental image), it cannot involve rotating mental images in mental space.  Similarly, Benjamin Libet, investigating voluntary movement, asked his subjects to note when they feel an intention or feel a decision.  But intentions and decisions are not things felt, and for a movement or action to be voluntary it is not necessary that it should be preceded by an intention or decision.  (Every word I just uttered was uttered intentionally, but I did not form an intention or decision to utter each word prior to uttering it.) Rather differently, misconstrual of concepts and conceptual structures will sometimes produce research that is by no means futile, but that fails to show what it was designed to show.  For example, in the case of Eric Kandel’s research, which investigated the sea-slug’s gill-withdrawal habituation, and purported to be on memory, is actually research on conditioned reactions.  Memory, after all, is knowledge retained.  But the gill withdrawal reaction and habituation is far too primitive a form of behaviour, in far too primitive a kind of organism, to qualify as the acquisition and retention of knowledge of any kind.  So it does not obviously have anything to do with memory.
  In such cases, it requires conceptual investigation to locate the problems, to eliminate them, and set the research back on the rails.

6.14  If there are problematic concepts, can’t they be replaced by others that serve the same explanatory function?  A scientist is always free to introduce new concepts if he finds existing ones inadequate or insufficiently refined.  But if what we need is to pinpoint sources of error in current reflection on sensation, perception, knowledge, memory, thinking, mental imagery, emotion, voluntary movement, consciousness and self-consciousness, then we are not concerned with  the use of new technical concepts.  We are concerned with the misuse of old non-technical concepts ( concepts of mind, body, thought, imagination, sensation, perception, knowledge, memory, voluntary movement, consciousness and self-consciousness.  There is nothing inadequate about these concepts relative to the purposes they serve.  There is, contrary to the views of the Churchlands, no reason for thinking that they need to be replaced in the contexts that are of concern to us.  What is problematic are neuroscientists’ misconstruals of them and the misunderstandings consequently engendered. These are remediable by a correct account of the logico-grammatical character of the concepts in question.

6.15  Granted that neuroscientists may not be using these common or garden concepts the way the man in the street does, with what right can philosophy claim to correct them?  How can philosophy so confidently judge the clarity and coherence of concepts as deployed by competent scientists?  How can philosophy be in a position to claim that certain assertions made by sophisticated neuroscientists make no sense?  Some clarification may remove such qualms.  What truth and falsity is to science, sense and nonsense is to philosophy.  Observational and theoretical error result in falsehood; conceptual error results in lack of sense.  How can one investigate the bounds of sense?  Only by examining the use of words.  Nonsense is generated when an expression is used contrary to the rules for its use.  The expression in question may be an ordinary, non-technical expression, in which case the rules for its use can be elicited from its standard employment and received explanations of its meaning.  Or it may be a technical term of art, in which case the rules for its use must be elicited from the theorist’s introduction of the term and the explanations he offers of its stipulated use.  Both kinds of term can be misused, and when they are, nonsense ensues ( a form of words that is excluded from the language.  For either nothing has been stipulated as to what the term means in the aberrant context in question, or this form of words is actually excluded by a rule specifying that there is no such thing as ... (e.g. that there is no such thing as (east of the North Pole<, that this is a form of words that has no use).  Nonsense is also commonly generated when an existing expression is given a new, perhaps technical or quasi-technical, use, and the new use is inadvertently crossed with the old, e.g. inferences are drawn from propositions containing the new term which could only licitly be drawn from the use of the old one.  It is the task of the conceptual critic to identify such transgressions of the bounds of sense.

6.2  So, what philosophy can contribute to cognitive neuroscience is conceptual clarification.  Philosophy can point out when the bounds of sense are transgressed.  It can make clear when the conceptual framework which informs a neuroscientist’s research has been twisted or distorted.  So, it can clarify what is awry with the thought that perception involves seeing or having images or that perception is the hypothesis formation of the brain.  It can warn against the confusion of supposing that memory is the re-enactment of past experience or is always of the past.  It can elucidate why conditioned reactions or habituation are not forms of memory and why it is confused to think that memories can be stored in the brain.  It can show why the study of emotional perturbations is not the same as the study of emotions, why emotions are not somatic responses to mental images, and why feelings of emotions are not the awareness of somatic changes that inform us about our visceral and musculoskeletal state.   It can explain why mental images are not ethereal pictures and cannot be rotated in mental space.  And so on.  Far from being irrelevant to the goals of cognitive neuroscience, the conceptual clarifications of philosophical analysis are indispensable for their achievement.

Delivered in Aberdeen, 1 February 2007.

� One cannot intelligibly ask whether a reflection resembles the ability visually to discriminate depth or the exercise of this visual ability.  Nor is it licit to characterize a reflection, as opposed to the reflective surface, as two-dimensional.  What is visible in a mirror is not an image (picture or representation) of something, but the thing itself ( reflected in the mirror.  (An image, in the sense in which a painting is an image, needs to be luminous or illuminated in order to be seen, but to see an object in a mirror, one must illuminate the object, not the mirror.)  So if what is reflected is three-dimensional, then what is visible in the mirror is three-dimensional.  So the reflection on the retina of the visible scene is not a two-dimensional image, since, strictly speaking, it is neither an image nor two-dimensional!  All of which is neither here nor there, since neither the person nor his brain can see the reflection, and it is not the so called retinal image (the reflected light) that enables us to see what we see, but the light that is absorbed by the retina.


� If I were to investigate your blinking reaction to a puff of air, would I be investigating your mnemonic capacities?
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