1The role of consciousness and intentionality in perception,semantics, representations, and rulesRenate BartschILLC, Department of PhilosophyThis paper discusses the role of consciousness in the distinctions between reception andperception, between a purely causal and a referential or denotational semantics, and betweenlinguistic ability and linguistic analysis, including representations and rules. The first twotopics are treated by designing several thought experiments based on the phenomenon ofblindsight. It is argued that reception, causal semantics, and linguistic ability do not requireconsciousness, while a denotational semantics, a notion of truth and reality, linguistic analysis,forming representations and rules, and following these require consciousness and imagination,like any design activity does. They presuppose a linguistic or a picturing medium in whichthey are formed. The medium is interpreted, i.e. connected to the world, via a neural networkbackground established in training as our linguistic ability, which does not contain symbolic orpicturing representations. Rather it functions as a system of dispositions in the ability tointerpret pictorial and linguistic representations and rules. Dispositions are potential neuralactivation patterns and themselves are not language-like or picture-like representations. It isfurther pointed out that rules and representations can only indirectly function in changing orforming linguistic ability by serving in consciously constructing series of examples, which inlearning processes can be a basis, a training set, on which linguistic abilities then are formed orreformed.Table of Contents1. Consciousness is necessary for denotational semantics........................................42. Consciousness is necessary for knowledge-relevant structural semantics..............143. Consciousness is necessary for creation and improvement of language..................174. Linguistic ability is different from linguistic analysis:.....................................205. Linguistic structuring is flexible and is not fixed by a single set of rules...............316. Learning from rules is possible via the construction of examples.........................357. The primacy of consciousness and intentionality in cognition..............................39References...........................................................................................................43It is generally agreed upon that experiences have an underlying neuro-physiological basis, though it remains a problem what kind of relationship canpossibly exist between two ontologically so different realms as, on the one hand,neuro-physiological states and, on the other, phenomena of consciousness.Physiological states and processes in the brain are necessary for experience tooccur, but they are by themselves mostly not sufficient, since many such statesare not accompanied by experiential awareness in consciousness. What kinds ofrelationships between such states result in consciousness is not known yet. Withrespect to states that usually go together with conscious awareness, there can be,due to an accident, a missing link in the causal relationship between reception of

2data submitted via the senses and the brain states or activities that expressthemselves in perceptual experience, such that we are not consciously aware ofthe fact that our body correctly measures, for example, the colour differenceswhich are present before us. Without awareness we still might react bodily tocolour and visual movement and form registrations in our brain. Dennett (1991)and Zeki (1992) refer to research about blindsight by Weiskrantz (1986), wherethe V1-region of the visual cortex does not function properly due to a lesion.Still, patients with this kind of lesions, who report to see nothing, registratedifferences of light frequencies and motions in their visual field, though they donot see colours or motions. Their ability to correctly assent or dissent tojudgements of others about what colours and movements are presented beforethem is not perfect, but they make significantly better than random "guesses"about these. Zeki (1992: 48) characterises their situation as "Blindsight patientsare people who see, but do not understand. Because they are unaware aboutwhat they have seen, they have not acquired any knowledge." He suggests thatthe V1-area might play a role in pre-processing incoming visual data,transferring them through V2 which orders them in form, colour, and motionaspects, and receiving them back in a more finely analysed form, recurrentlyafter being processed in the specialised areas of the visual cortex, V3, V4, V5,which deal with form, colour, and motion, whereby V4 in majority containscells involved in processing light wave length but also cells that respond toaspects of form.An auditory case of unconscious awareness is that we do not hear sounds belowthe normal bass-range though we react towards these. We feel insecure andanxious without knowing that this is due to our body experiencing lowfrequency sounds above certain decibels. Based on these facts of unconsciousawareness, let us engage in the following thought experiments, which have thepurpose of getting some clearer idea about the role of consciousness in linguisticusage and thinking. We cannot say what consciousness is in reductionist terms.Rather we experience it as the basic fact of life, and we can try to understand itby way of clarifying its role in language use and thought.It seems plausible that consciousness about data, potential or actualconsciousness, requires some basic categorisation and ordering of the data underseveral aspects, i.e. linking them to other similar data by partial identity of basicfeatures and relationships under certain perspectives, and connecting them incontiguity relationships. Awareness of the data in perception, then, is selectionfrom the categorised input under relevance and attention directed towards certainaspects. Episodic memory may consist in integrating the variously categoriseddata, percepts, into world- or situation-maps under space-time, causal, means-ends, and other object- and subject-related relationships, i.e. under all kinds ofcontiguity relationships. Over these contiguity-maps a second layer ofcategorisations, namely generalisations by feature similarity and relationalsimilarity could be organised by mapping episodes onto maps in whichgeneralisations take place. Processes of this kind have been modelled inconnectionist models. These maps organised by similarity under certainperspectives, on the other hand, serve furtheron for categorisations of incoming

3data and are thus used for filtering the incoming data such that they can be sent inthe so processed forms back on the episodic maps. These recurrent ways in thewhole construction of the neuro-physiological background of our conscious datamust require recurrent fibres, such that both kinds of maps, the contiguitypreserving and the similarity preserving, i.e. categorising or generalising maps,are linked sufficiently.The episodic maps seem to be strongly related to consciousness, while thegeneralising ones, the concept representing ones, are related to consciousnessmerely indirectly via the episodic ones. We can, for example, not imagine aconcept. Rather we only can imagine series of situations that exemplify theconcept, which may originate from the episodic memory and also are constructedin imagination analogously to situations of the episodic maps.An architecture of the following kind seems to be appropriate for explaining whyconsciousness is mainly episodic:inputquantitative mapqualitative mapgeneralising ontological maprelationalperceptionepisodic mapSensoric and motoric input is being processed in maps specialised for qualitativeand quantitative categorising these kinds of input. Parallel it goes to a relationalepisodic map, which represents space and time relationships. The input vectorfrom the sensory units is concatenated by recurrent fibres with a vector from theepisodic map representing the previous input. This concatenation establishestemporal, local and other contiguity ordering on the episodic map bystrengthening linking connections or by geometrical closeness. The episode thusgets a marked place in a contiguity net of episodes. The episodic activation islinked to the parallel analysis of the sensory input on the qualitatively andquantitatively categorising map. This parallel episodic and categorising activationcombined in one vector could be forwarded to the generalising maps for being

4further categorised in the coarse-grainedness we need for orientation in our sur-roundings. This amounts to an analysis of the input situation in our establishedontology. From there the activation goes back by recurrent fibres to the episodicmap. Taking into account that certain brain areas have been identified as process-ing form and motion, we additionally can assume a map for processing object-internal relationships amounting to form, and a map for processing object-exter-nal relationships amounting to relative object position and movement. Thesemaps should be connected to the episodic map and the generalising ontologicalmap by recurrent fibres. On the episodic map we then get activation patternswhich for us have their expression in terms of objects and situations, events andactions, as we experience them in consciousness, and especially in perception.They then are presented, remembered, or imagined. This model in principle ex-plains why we can represent our concepts merely by series of episodes, i.e. realor imagined situations and objects. And, on the other hand, it explains why wecan remember something consciously only when it has been categorised. Onlythen we can understand a situation or an object as different from others, onlythen we can remember it as such and such a situation or object, and only then wecan locate a situation or an object with respect to others, i.e. understand it as be-ing in the world. There cannot be an episodic memory without some degree ofcategorisation.In order to shed some light on the role of consciousness in language use I nowwant to clarify the difference between a merely causal semantics and a denota-tional, i.e. referential-intentional semantics, and show what role consciousnessplays for the latter kind of semantics. Causal semantics will be part of denota-tional semantics in the sense that it is the causal background of our semanticknowledge, consisting of stimulation by sensory input, neuro-physiological re-actions on the input, and possible motoric output. I shall show the differencebetween denotational and causal semantics by means of thought experimentsbased on the blindsight cases.1. Consciousness is necessary for denotational semantics.In the case of blindsight, a person reporting not to see anything can react tothings located in his visual field, especially to movements. With high probabilityof success he is able to fetch things before him, when asked to do so, and he canmake good guesses about what was placed in front of him, without touching it.However, he has no visual experience. The conclusion is that neural visualregistration must have become directly connected, in a previous process oflearning language, to the neural registration of linguistic expressions as well asto the motor capacities. Missing is, in these cases, the visual experience, i.e.actual consciousness or the awareness of seeing something. This means that partof the mind is missing, if we understand a mind as the whole of an individualsactualised and potential knowledge, feelings, and attitudes towards surroundingsand actions, including the operations by which the individual makes connections

5between these. The following thought experiments make no claim of being real-istic; they merely serve the purpose of philosophical argumentation.Imagine now that somebody has a defect causing blindsight from birth on. Insuch a case he cannot have colour concepts and visual form concepts in hismind. They cannot play a role in his cognitive capacities, though he might betrained to show certain bodily responses to visual input, for example lifting hisleft arm might, in a series of training examples, get indirectly associated toshowing certain colours. This might be done by telling him to raise his left arm,when we see the colours presented in front of him. Raising his left arm then notonly gets linked to our telling him so, but also to the accompanying colour inputhe cannot consciously experience, but which nevertheless become associated byneural connection strength with the effects of the colour reception in his brain.He cannot see the colours, i.e. does not experience their effects on him, exceptthat he somehow suddenly feels compelled to do certain things, namely to lift hisleft arm, or to ask his trainer "Why do you not tell me to lift my left arm? I feellike doing this." These are the occasions when we show him certain colours. Buthe does not know that we do so. Though his behaviour has become conditionedto these colours we cannot say that he has learned a rule to the effect that he hasto react in certain ways to certain colours. He cannot explain his behaviour asfollowing a rule, because he never can state the rule; and he also can never fol-low that rule because he cannot perceive whether the conditions are fulfilledwhich require the reactions. He just feels, beyond his control the disposition tothese reactions at certain moments. If there are no reasons against, he simply willreact in the way he is trained to do. But we cannot say, he will react in the wayhe has learnt in the sense that he has learnt that he ought to behave in a certainway when a certain condition pertains. He also cannot experience that he showsa regular reaction towards certain colours because he cannot experience one ofthe two things that are connected in the associative training. Thus, followingrules requires awareness of perceptual input and consciousness of a regularity,though a robot without consciousness can produce behaviour that can be de-scribed by rules.An interesting question now is whether we can say that our blindsight person, insome sense, knows the colours which he has been trained to react to.He might learn to say that a certain colour or form is in front of him if he feelsthe bodily reaction which the experimenter induced in association with the colourin the training set. Instead of learning the name of the colour he learns the nameas a name of the type of his reaction. He can be told that when he feels an urge torealise the satisfaction conditions for the name, something we call colour X is infront of him. When we then tell him that at a certain place somewhere away thereis colour X he understands this in his way: At that place he will feel that he hasto lift his arm, for example. He nevertheless does not feel, i.e. experience, any-thing like colours. He can learn, to some extent, to make and to verify colourstatements, and form statements if he also would be trained for these in the waydescribed. He can himself determine truth values for statements about coloursand forms in his surrounding. In order to find out whether a certain thing which

6he can touch has a certain colour, or whether something else behind it or next toit has the colour, he has to perform experiments in the way of removing it andputting it at other places in front of him in order to see whether he still feels dis-posed to reaction X. This is rather troublesome, but in principle he would beable to learn to make the right statements about the colours of things, and also tostate what forms things have without touching the things. For him these wouldnot be colour- or form statements, but they would work pretty well in the socialco-ordination of judgements. We could say that he knows what colours thingshave, and that he knows in another way what forms things have because he canalso classify them by touching, besides classifying them via his typical causal re-actions to visual input he was trained to and of which he is unaware. He cannotsee the real thing but he can classify it by symptoms, which are his kinds of re-actions to not perceived visual stimuli.Our question now is whether a person such as has been described above, has asemantics for colour statements or form statements. He certainly has some causalsemantics, since he assents or dissents to colour statements, according to thetraining he has gone through. This is a causal semantics we also find in neuralnetworks trained towards perception patterns. These nets can learn to connectthese patterns with expressions by building up associations between activationpatterns of the object perceptions and the expression perceptions. They thus canlearn to classify input by attaching names to it. As long as a person is not awareof any bodily sensations that occur to him in cases were we would see colours,he just would be caused to endorse statements about things having certaincolours as we do, but he would not be aware of what causes him to assent. Hewould never be able to learn a rule that connects certain colour perceptions withcertain colour labels, though he would learn to apply colour labels correctly. Hewould be able to judge about correctness in the sense that he could detect a dif-ference between cases of correct and of incorrect applications of the terms bytesting them against his dispositions towards certain arm movements in thesecases. He remembers approved situations of correct application of terms in op-position to experienced or imagined situations of wrong application, in which hedid not feel compelled to lift his arm. The denotations of the colour expressionsfor him would be certain arm movements. Such a person would have a criterionof correctness of term application, but for him it would be correctness of apply-ing movement terms. He would have a denotational arm movement semanticsand not a denotational colour semantics. Rather we can attest him a merely causalsemantics for colour terms. Adenotational semantics, namely, requires con-sciousness about criteria of correctness, the application conditions of the labels,and in our example, the conscious awareness of colours in perception, as that towhich the ascription of the labels is conditioned to.For our blindsight person the semantics of our colour terms would rather be adenotational semantics of making certain movements connected with certainterms, and about this he could make correctness statements. If he had not learntmaking certain arm movements in satisfaction situations for certain colour terms,but would have learned the colour terms previous to his blindsightedness, hissemantics for our colour terms would now simply be a causal one, especially if

7he cannot anymore remember colours in imagination. Whenever he would try toimagine what the difference is between a situation of correct application and ofincorrect application of a certain colour term, he would just register the differ-ence between a situation in which he feels compelled and one in which he doesnot feel compelled to utter the respective term. But he could not correlate hisfeeling compelled with a certain aspect of the situation at hand, as we can, whenwe relate our utterance of red to something red in a situation. Having a concept,expressed by a term, is not just feeling compelled to utter the term in some situa-tions judged publicly as appropriate. Rather having a linguistically expressedconcept implies to relate the term to a certain aspect of the situations in which wefeel compelled to use it. To distinguish aspects in situations and to realise howsituations are built up from such aspects requires perceptual awareness, i.e. con-sciousness about the situations, and not just feeling compelled to use certainterms.Note that I argue, against a current version of Wittgenstein�s anti-private-lan-guage argument, that an individual, all by himself, can make correctness judge-ments if he is conscious about applicability conditions of a term in the sense thathe simply remembers, imagines, or indeed refers to aspects of situations of ap-plication of a term which are present to him in consciousness. These acts of re-membering or imagining aspects of situations of use for a term, or referring tosome such situations outside, are additional conscious acts of control with regardto coherence and regularity of the use of a term, additional to just feeling com-pelled to use the term. The several cases of feeling compelled to use a term arecompared to each other with respect to regularity under a perspective or frameprovided by a certain kind of practice. Hereby, the use of a term is placed withinsequences of actual, remembered, and imagined situations, which have to showsome convergence towards a regularity, i.e. an internal similarity or aspect of thesituations that approaches what would be a set of the applicability conditions, ifthey could be formulated. In such a procedure, each of us makes correctnessjudgements, of course, without ever being able to exclude the possibility that onewas wrong in the judgement by failing memory. And this possibility cannot beexcluded even for the whole language community. We only can say that wenormally are quite reliable in these judgements, measured against the likewise,normally, quite reliable correctness judgements of other speakers. Finally, therelevant reliability is measured not merely by previous and actual consensus withother speakers, but by the undisturbedness of our worldly practices that rely onthe regular use of the respective terms. Because of this aim of undisturbedness,regularities in the world have to be taken into account by appropriate regularitiesin the use of our terms. This undisturbedness is reason for a single languageuser to be confident in that he uses his linguistic means correctly, even if noother language users are around to support or correct him. The same holds for awhole linguistic community. The last criterion of correctness of our linguisticusage is the undisturbedness of our practices and the experience of regularities inour surroundings in correspondence with regularities in our linguistic utterances.A blindsight person may also feel assured about the reliability of his use of ex-pressions of visual perception and about his correctness judgements, if he has

8been trained to the additional arm movements, or something similar. But withoutthat training to some associated movements or other behaviour he can be con-sciously aware of, he would not have any means to understand what correctnessof his use of the visual perception terms amounts to, other than that his judge-ments agree with those of others. He would, though, realise undisturbed prac-tices. When he feels compelled to utter a certain expression, say atree beforeme, he would at the same time feel compelled to take a detour and would bepretty safe in not bumping into the object located on his path. But all that doesnot provide him with the direct awareness that he uses the term in accordancewith certain conditions of application of which he could become aware by imag-ining situations. When he is sitting he would not feel compelled to evade thetree, only when he is walking, and it is on his path. And when he is just sittingthere, he might not feel compelled to utter the expression he has been trained to,because he is occupied by something else, or has no urge to communicate. Thusthe situations of application of the term he can be aware of, namely taking a de-tour or feeling compelled to a certain utterance, are much more dependent on sit-uational factors and they do not show a common regularity, though they some-times factually overlap temporally, without being similar to each other in anyway: the situation of feeling compelled to take a detour, and the situation offeeling compelled to utter a certain expression overlap in time but are totallyunrelated to each other. For a person with visual awareness there would be onesituation which he can see, and with it certain actions are connected that might beappropriate, such as uttering a descriptive term and evading the obstacle seenahead.We can compare the situation of the blindsight person having merely a causalsemantics for colour terms with Churchland’s (1986) model of the connectionbetween the crab’s vision and its arm movements in catching a prey. There is adirect transformation between the sensory topographic map and the motor topo-graphic map. The visual input causes a pattern on the sensory map, which istransduced to the motor map whereby it gets transformed such that a motoricpattern is activated which causes the arms of the crab to reach for the prey it hasseen. This whole picture suggests a simple causal semantics, whereby no con-scious awareness in the sense of having a conscious representation or picture ofthe prey is required. The crab’s correlation between perception and motor activ-ity might just function like the correlation between unconscious colour effects inthe brain and feeling compelled to use certain colour terms in a person who be-came blindsighted later in life.For us, the question now arises what is the extra benefit of having available arepresentation which one can be conscious of. The answer will be that con-sciousness is a prerequisite for intentionality and for learning and applying rules,instead of just showing regular behaviour achieved by training. The observer cansee that the behaviour is regular with respect to colours shown, but the blind-sight person himself cannot know whether his behaviour or his feeling com-pelled to do X, utter a certain expression or to move his arm, is regular. Hemisses the comparison with the associated colours. He only can take into ac-count his behaviour or disposition, but not to what it is correlated in a regular

9way. He cannot understand his behaviour towards colours as regular and thus hehas no rule for doing X, for example using certain terms or making certain armmovements. Having available a rule makes us understand learned behaviour asregular and makes it possible to sometimes abstain from the behaviour, becausea rule or regular behaviour can be deliberately broken. It further makes it possi-ble to imagine situations and plan behaviour according to these. Planning re-quires imagination and intentionality, and imagination presupposes previous per-ceptional experience of situations, which is conscious, i.e. real perception andnot just reception of input. The term ’perception’ as it is used here includes con-scious presentation of what is seen. Intentionality relates the imagined or repre-sented situation to the world in a direction of fit, which according to Searle 1983can be world-to-mind or mind-to-world, in belief and perception or in desire andplanning, respectively.In this context, representations should not be taken as syntactic constructions outof basic concepts in the way they are thought of in a mentalistic semantics, likethe one of Fodor. Rather we merely assume representations in our mind as per-ceptual presentations or images of linguistic utterances and of real and imaginedsituations, in which the respective term is applied correctly. Our concepts areequivalence classes of stabilising sequences of growing sets of such situations.Representatives of these equivalence classes are sequences or sets of situations,subsets of which we can call up in sequences in our mind, i.e. we can come upwith these consciously, and can refer to them in the world. These sequences ofexamples of our concepts consist of presentations and representations of situa-tions or images. Of course, there are also linguistic representations in our naturalor designed formal languages, but they are not necessarily involved in proposi-tional attitudes like belief and desire, or in perception and action. They only playa role in representations of these in reports.Although our blindsight person naturally only has a causal semantics of colours,like a robot endowed with a trained connectionist network can have, I havepointed out that a denotational semantics can be achieved if the blindsight personis trained to both, making certain movements for different colours and also usingour colour terms. Then he can combine in correctness judgements both externalfacts he is conscious of, the movements and the use of terms, and achieve a de-notational semantics by connecting the terms with the respective movements, al-though he is not able to use any colour experience as a missing link. He now canimagine situations of false use of a certain term by just imagining a contrastingmovement that does not belong to this but to another colour term. But note thatthese terms in his denotational semantics are in fact not colour terms but move-ment terms; he is conscious of the fact that he feels compelled to use a certainterm, our colour term, in case he feels compelled to a certain movement. Theterm, as well as the movement, is located in a network of contrasting terms andmovements, respectively, and is correctly, or incorrectly, used on the back-ground of the sets of contrasts within each network, which correspond to eachother, and by virtue of which a term can be judged to be correctly associatedwith a movement. The point of this second case is that the person is conscious ofhis use of expressions in connection with certain movements, of which he is also

10conscious, and he feels compelled to use a certain term in case he feels com-pelled to make a certain movement. He had been trained to connect two externalthings he was conscious about, expressions and movements in situations inwhich others applied these terms to colours, of which he is not conscious, but towhich his movements and use of expressions have been causally connected by atraining process. For the causal semantics between expressions and unconsciouscolour stimulation, and for the causal semantics between movements and uncon-scious colour stimulation no consciousness of the visual uptake is necessary,and even the use of the expressions and the making of the movements can be un-conscious, as we assume it to be in neural nets and robots generally.On the other hand, for a denotational semantics, which is a semantics based oncorrectness, especially truth judgements, two consciously available media arenecessary, which have to be related in a structure preserving manner.Denotational semantics has been learned by training on external examples onehas been conscious of. The structures are defined by identities and oppositionsbetween the cases of expression use on the one side, and by the identities andoppositions between the instances of the corresponding partial extensions or de-notations, on the other. In their structural fit to each other, the individual’s cor-rectness judgements are founded. In this way he could have a private languagewith correctness judgements as far as the fit of the structures goes. In fact, sucha private language is learnable and teachable via the external examples on whichthe structures are erected, and thus is in principle a public language. In order tolearn a public language, the elements of the structures have to be related to exter-nal things and practices about which we are conscious, and to which we referconsciously in our use of expressions. This relation between the two structuresand their external aspects is not one between two separate realms, rather the ex-ternal denotations are the data on which the structures are built by operations ofordering data according to factual contiguity and to similarity under certain per-spectives. The relationship between both structured realms of data is induced inestablishing the structures on them in association between expressions used insatisfaction situations and situational data present in these. Thus the relationshipbetween both structures is an internal correspondence rather than an external onebetween two independent settings. In the process of learning and understandinglanguage and world, linguistic expressions and facts satisfying them are neces-sarily taken to be partially identical in structure. The linguistic expression selectsfrom the set of orderings into which the situation fits, conceptual orderings de-pending on how far the expression is analysed. This selection is what is high-lighted in a situation when we realise that it supports a certain fact. The situationis then represented under this respect as a situation described by the expression.What now are the major shortcomings of getting information in a setting of amerely causal semantics, compared to our conscious manner of knowing andperceiving, in which our denotational and intentional semantics is rooted? In or-der to give an answer to this question let us push our thought experimentssomewhat further and compare our imagined blindsight person with normal per-ceivers on the one side and robots on the other.

11Instead of imagining a certain interplay of colours our blindsight person can ei-ther entertain a set of situationally bound sentences he has come to hold true, bya mechanism totally unconscious to him, since he misses the criteria for holdingtrue in these cases. Indeed, we may better not call this �holding true�. It is merelyfeeling compelled to utter or assent to certain utterances; he has no idea what thisassent amounts to in terms of being able to imagine a situation that fulfils thesentence assented to. He even might feel compelled to form new combinations ofrecurring parts of the expressions he was trained to. According to the other setup of our thought experiment, when we experience a play of colours, he canimagine or experience a kind of motoric ballet with his finger, hand, and arm re-actions he has been trained to in association with unperceived, but well-received,colour stimuli. Both these possibilities are structurally not different from whatwe are experiencing. With respect to quality, there certainly is a difference.However, emotionally the difference may or may not be very important; whoknows how enjoyable such a motoric ballet is, compared with a ballet of colourswhich we perceive. We might even speak of a structural identity between ourcolour system and his system of movements with his left arm, hand and fingers,even though there is a qualitative difference. He even might enjoy feeling com-pelled to combine parts of previously encountered expressions into new expres-sions.Our blindsight person would behave rationally with respect to colour and formjudgements, i.e. draw implications like we do. But he would not have any visualaesthetic judgements, since he has no colour experiences and visual form experi-ences, and therefore no visual imagination of situations. The main differencewith us is that he has no visual imagination. He may have motoric aestheticjudgements, or aesthetic judgements about certain sentences he feels compelledto generate by some cause unknown to him. The aesthetic judgements may ormay not coincide with our judgements about visual experiences, and he mightlearn that it is culturally appropriate to call certain of his motoric aesthetic experi-ences beautiful, sublime, or ugly, following our judgements of the colour ballet.And he might learn the same about his linguistic combinations.In what way would our blindsight person be handicapped because of his merelyindirect causal relationship with visual experiences of others? I have alreadymentioned the involved procedures necessary for verifying statements aboutcolour and form of objects. The same is true for recognising situations. Alsohere quite involved procedures are necessary in order to identify the objects inthem, their colours and forms. These procedures are a problem for recognisingproperties and events or actions that merely occur for a short time span. Here theseparations between things and their surroundings are not possible while theevents are taking place, or they are not possible without disturbing the eventstaking place. For our blindsight person, the registration of short term propertiesof things is not merely troublesome, but it is a problem in principle. The short-term properties of things can only be experienced as properties of the situationconfronted with, but they cannot be attributed to certain things on a merelyreceptual basis. Imagine that in the situation there are objects Aand B, and ourperson receives a certain colour stimulus from out the situation, which compels

12him to a certain movement or to uttering the colour word. How then can he nowwhether the colour is part of A or of B? In order to decide that, he would need tosynthesise object- and colour-stimulus in one object, and for that he would needimagination in which he remembers what it looks like when an object has acertain colour, and for that he would need previous conscious visual experiencewith which the new experience can be compared. Only by available theoreticalknowledge, a situation could in normal cases be sorted out in the way of short-term properties of things and relationships between things.Let us suppose again that our blindsight person had not been conditioned tomaking motoric reactions to colours, forms, and movements, but merely hadbeen trained to utter and accept certain statements in situations where he receivesnon-perceived visual stimuli. He then would have no visual imagination and alsono motoric aesthetic substitute. Because he lacks any such imagination, he nevercould design anything and he could not anticipate situations, except that he couldform sets of statements which he knows are coherent in the sense that he hasexperienced that they belong together somehow because they occurred togetherbefore. He thus can only imagine feeling compelled to make certain linguisticcombinations. He and others together somehow have used them and could usethem as descriptions of situations he could not see. His only reactions towardsthese situations, he is otherwise unaware of, is linguistic, i.e. a disposition toutter certain sentences. The coherence of these sentences can not be felt in anyway, except in a structural similarity or analogy to previous discourse. He canacquire the notion of a situation only via his other senses, as certain units ofsmell, touch and sound he is conscious of. On this basis he could make designs,using his imagination of previously experienced situations and modifying them.Arobot has no sense experience at all in which he consciously registers situa-tions. The robot also cannot feel compelled to make certain linguistic expres-sions, and therefore he could not imagine situations of feeling compelled to pro-duce such expressions. He just is caused to give expressions as output triggeredby a certain input. In fact, he cannot imagine any situation. Rather he just couldcome up randomly with new linguistic combinations, possibly guided or re-stricted by previous probability assignments to certain expressions or structures,closeness of expressions in previous examples of discourse, or he could produceexpressions by being set to execute rules programmed or hard wired in. Yet arobot with sensors, but without perceptual consciousness, could be constructedto memorise and generalise input and output patterns, for example linguistic out-put associated to sensory input. Some correlations could be kept in the memoryof a controlling device. In this way he even could mimic correctness judgementsand conscious comparison between good and bad cases of term application.Such a monitoring device could replace our conscious monitoring and be devel-oped into an ability to give automatic correctness judgements. This device thencould be used to teach others, without knowing what it does.The correctness judgements of such a monitor are unconscious and uninten-tional. The monitor does not know what correctness is, though he judges cor-rectness rightly. But he could not intentionally break his own procedure and ac-

13cept an incorrect example, knowing that it is incorrect by the standards. He couldnot decide voluntarily to follow or not to follow his own rules. He does not evenknow that there are any rules. Still the monitor might be an effective teacher for acertain task. Even though he does not have a denotational semantics he can pro-duce correctness statements. But they are correctness statements only in the eyesof the program designer and user. The monitor itself does not know what cor-rectness of a task performance amounts to. He blindly registers and checks thetask performance of his pupil against his own learned task performance, oragainst the rules and representations programmed in. A teacher who understandswhat he does could ask himself whether he himself was quite correct in perform-ing the task. A monitor robot could not do that, though he could be programmedto, now and then, repeat a training session for himself on an old or new trainingset. But he would not know that he trains himself in order to uphold his ownability to task performance and correctness judgements on others’ performances.This taking in of a training set can be seen as the causal semantics of the term’learning task X’ or ’retraining task X’, as his performance of the control andcorrection task is the causal semantics for the term ’giving correctness judge-ments about performance of task X’. Thus he has a second order causal seman-tics, but this does not make his first order semantics denotational. What is miss-ing is the development of the semantic ontology, by which input stimuli can besynthesised by the power of imagination, as Kant has emphasised, in order tobecome historical concepts, such as concepts of individual objects, events, andacts, and general concepts, Kant’s empirical schemata, of objects, events, acts,and abstract objects. However, we might assume a bias towards our coarsegrained ontology, built into our neural net organisation in the course of evolu-tion. The network then will be able to synthesise incoming data into the evolu-tionary selected ontological frame in a way which is causally efficient with re-spect to our behaviour within our surroundings. This all does not really requireconsciousness. But still, using historical concepts and general concepts in un-derstanding and in recognising objects and categorising them requires con-sciousness of the unity of an historical object and of the unity of a class as a gen-eral concept. We have to recognise parts of space-time slices of an individualwhile assuming, in space and time, the continuous whole, i.e. the total individ-ual, of which they are parts, and we have to perceive the unity of the classthrough the examples of the concept. It is the assumption of totality, although wefactually only realise partiality, which is a the root of our notion of reality andtruth.Denotational semantics is built on the semantic notion of truth. The following ar-gument shows that self-consciousness is a prerequisite for having such an ob-jective notion of truth. In order to understand sentences about the past,PAST(p), one must be able to think "If I had been a suitable observer in that pasttime I would have observed that p". In a causal semantics, such as a robot canhave, a link can be laid between past experiences and the present in the followingway: ’Yesterday it rained’ is true if and only if in the memory on the location la-belled as ’one day before now’ a perceptually caused situational representationconnected to the phrase ’it is raining’ can be found. But note that this is not suf-ficient for a realistic notion of truth. It is a purely phenomenal relationship de-

14pending on the perceptive history and the memory of the robot. Rather a counter-factual relationship has to be added, namely "If I would have been a suitable ob-server the day before the day now, I would have observed that it was rainingthen", i.e. I would have had a situational perception fitting to the phrase ’it israining’. Such a counterfactual statement requires consciousness and even self-consciousness. This statement can be generalised to the whole speech commu-nity as: If there would have been a suitable observer the day before now, hewould have had a situational perception fitting to the phrase ’it is raining’. Tohave and to handle a notion of reality above mere phenomenal registrations pre-supposes self-consciousness. The realistic notion of truth requires conscious-ness about one�s own and others’ possible and counterfactual positions as veri-fiers of a statement. The same is true about the realistic notion of an individual;to have the concept of a real individual, surpassing the knowledge of partial in-dividual concepts, requires consciousness with respect to one�s own and others’possible and counterfactual positions as perceivers of the individual.2. Consciousness is necessary for knowledge-relevant structuralsemanticsStructural semantics is a set of semantic networks in which a term is explicatedby its place in the network. The semantic network of a term consists of relation-ships between this term and other terms, which are interpreted as semantic rela-tionships, i.e. as holding between the extensions of the terms in real and possi-ble worlds. These relationships make up the theoretical concept expressed by theterm in question. Alternatively a theoretical concept can be expressed by a set ofgeneral sentences in which these relationships are formulated as holding betweenentities that belong to the extensions of the terms in question. Ataxonomy, forexample, is a special kind of semantic network which expresses the relationships’is a’, i.e. inclusion or subordination, hyponomy, and the relationship of exclu-sion, i.e. opposition between concepts. Such relationships can also be formu-lated symbolically in traditional lexical rules, meaning postulates. On the otherhand, they can also be found, in a more flexible way, in structures on the sets ofactivation patterns in connectionist networks, where they are, so to speak, di-rectly contained in the conceptual ’contents’ as they appear as activation patternson the nets of units which can be viewed as conceptual maps (Bartsch 1996).There they are relationships between ’contents’ which are causally bound to per-ceptual input in learning processes. The �contents� are potential activation pat-terns due to the adjustment of connection strength between units in learning, i.e.in generalising the examples presented as input. They are directly addressed, i.e.activated, by new perceptual input of similar kind. The causal semantics of po-tential activation patterns, encoded in the connection strengths between units onthe net and between input units and these units is established in the learning pro-cess and re-activated for each new occurrence of similar input.Our structural semantics, established publicly in endorsing general statementsand theory building generally, has on the connectionist �content�-level a counter-part which is built upon causal semantics while building up this �content� level in

15learning. This basic structure of inclusion, overlapping, and exclusion of poten-tial activation patterns is causally established in learning and does, by itself, notrequire consciousness. However, the symbolic formulation of relationships be-tween concepts does. It would be an uninterpreted network between terms if theterms were not causally linked with the objects and situations in the world aboutwhich the relationships of structural semantics hold. The potential activationpatterns are our dispositions to establish the causal links between input and therespective activated patterns. Activation patterns for term perception and activa-tion patterns for situational perception are connected through the process of lan-guage learning, and in this way we connect the use of a term to situations.The interpretation as a relationship between terms and world is a conscious onein intentional denotational semantics, which delineates objects and situationswhich are coarse enough to be the units or chunks in the world we have toreckon with and which are publicly referred to and communicated about. Thusconsciousness and intentionality in perception and action makes us select theright size objects and situations to deal with, and our denotational semantics isdirected toward these objects, which constitute our world, the world we know.Structural semantics is our conceptual ordering on this level of intentionality, andin this way is a derivative of denotational semantics, which constitutes the inter-pretation of its symbolic formulations. Only on our intentional level of coarse-ness of objects, actions, events and situations generally, we have knowledge,and according to this level of coarseness the activation patterns on the connec-tionist neural level get delineated and partitioned by connections to action rou-tines and by connections to public language use. Connections to these two as-pects select and thereby delineate structures of activation patterns by enhancingthem in joint stimulation. This happens in a consistent and precisifying way byincreasing the connections� strengths built up in the association between concep-tual activation patterns, on the one hand, due to perception of our factual sur-roundings and our actions in these, and, on the other hand, activation patternsdue to the perception of linguistic expressions. Linguistic expressions, and alsoaction routines, serve by means of these connections to highlight, i.e. strengthenthe parts of activation patterns which correspond regularly to the use of these ex-pressions or to the performance of the respective actions. Hereby patterns ofpublicly relevant objects and situations, as encoded in our public language, getdistinguished on the level of �content� as it appears on the neural nets. Theseconsiderations show how our public denotational and intentional semantics andcausal semantics depend on each other. The first is not possible without the sec-ond, and the second in its specific structure depends on the first.I shall now show that for acquiring the semantics of certain terms, conscious-ness of a specific quality of perception is not required. However, there must besome perception of discriminating qualities we are conscious of, in order for adenotational and structural semantics to be possible. We have to be able to beaware of identities and differences necessary for building up structural seman-tics, or general knowledge. In order to see this, we now change our thought ex-periment in such a way that certain reactions to unperceived, though well re-ceived, visual stimuli are not brought about by training but rather are assumed tobe innate.

16Imagine that someone has experiences connected with colours which are quitedifferent from our experiences. For example, instead of having a colour experi-ence like we have, he feels a certain kind of itching at a certain area of his body ifa certain colour is present before him. In certain context types his concepts ofcertain colours would be structurally equivalent with the ones of other speakers.But this would not be so in all contexts, especially not all our oppositions be-tween the colours could be made. If, what is very unlikely, there would be a to-tal equivalence in colour judgements between him and us in all satisfaction situa-tions, then we have to say that his concepts are the same as ours. Suppose,namely, that with every colour term he has learned to associate a certain kind ofitching. This serves for using the colour terms correctly with respect to satisfac-tion situations, except in cases where the itching is caused by something elsethan lightwave frequencies. He can report to others about colours in objectivesituations correctly. Still, the difference of his colour experience from those ofothers is statable. The subjective situation will be different; the others will saythat for them colours do not cause itching anywhere. How far does the equiva-lence extend? Full equivalence would require that the itching would be located inthe visual space. That is not possible. Only if a space can be formed in whichdifferent kinds of itching are related according to their location in space, his useof colour terms could be similar to ours. Otherwise he cannot locate colours atthe place where they are. He only would know whether some colour is around.To locate them as belonging to certain objects would require the same compli-cated procedure as described above.In our example, we have identical structural relationships in the conceptual spaceof colours and of itchings, but the external location, a property of the visualfield, is not represented. The itching would have to be located outside the bodyin space. We would need something like a pain space outside us, in oppositionto pain in and on our body. The itchings, though due to stimuli on our skin,have to be noticed by us as if projected outside our body such that we perceivethem as properties of itchy objects outside. Instead of objects of different colourswe would have objects of different itchiness. If objects outside would itch us bythe light they reflect, and by certain qualities of the itchings, their intensity, and akind of feeling of the angle under which the light reflections hit the skin, wewould also get information about the place in space, the distance and direction inwhich we find the object which itches us by the light waves it emanates. This, ofcourse, requires correlated motoric experiences. Note that an auditive space issimilar to this kind of construct.Suppose now that somebody would merely see a certain black-white pattern in-stead of a colour, and for different colours there would be different patterns.They are placed in visual space corresponding to the colours we find there.Nevertheless, his notion of colour would differ from ours, and this differencecan be described. His colour perception would be part of his form perception.He could not distinguish whether indeed there is the pattern or whether it is thecolour that for him has become this pattern. He therefore would not have thesame colour concepts we have. The difference is due to the fact that the colouroppositions and identities would be integrated into the form oppositions and

17identities and hereby get indistinguishable from these. This would also be so inthe example of itchings, if he also would experience other itchings than thosecaused by colours.The off-shot of these thought experiments is that perception of other qualities,replacing our visual perceptions, can result in partially identical semantic net-works, i.e. in partially identical structural semantics, or alternatively expressed,in partially identical general knowledge.Let us change our thought experiment to supposing that, for example, somebodywould see red as green, blue as yellow, etc. Then he would have the same no-tion of colour we have, and also his colour concepts could not be distinguishedfrom ours. We would not even come to know that he perceives colours differ-ently. We could not but say that he has the same colour concepts we have. Thisis due to the fact that all oppositions and identities are the same as ours.However, he could connect colours differently to feelings from what we experi-ence as normal. Suppose that our red is for him identical with our green feeling;then what he calls ’red’, would calm him, and our green, which he experiencesas our red feeling, would make him nervous or stressed. This we could interpretas a sign that he has a different colour perception from ours. However, we alsocould explain the difference by supposing that his colour perception is the sameas ours, though the connection to other feelings is different for him, whichmakes him nervous in sight of a green meadow and makes him relaxed whenseeing a room decorated red all over.The result of this last thought experiment is that by an interchange of colourqualities the structural semantics of colour terms would just remain the same, as,alternatively formulated, would our general knowledge about colours. We wouldnot even detect whether there is such a difference in colour perception betweenpeople, and by this very reason logical empiricists have used the statement thatdifferent people might have qualitative differences in colour perception as an ex-ample of an (empirically) meaningless statement.3. Consciousness is necessary for creation and improvement o f languageProbably there are many physiological registrations of internal and external pro-cesses, reactions on surroundings, and inside and outside effects on our bodyand its nervous system which we are not consciously aware of because we donot experience them consciously. For these bodily registrations also neural regis-trations and classifications could be built up, very much comparable to the onesof which we have experience. Of course orientation of our body can be achievedby conditioning to these influences, similar to the orientation of the man who re-acted on what he "saw", without seeing it consciously. This leaves us with a lotof regular and irregular behaviour, unaccounted for in terms of rationality and

18intentionality, because in explanation and understanding we can only take re-course to causes and motives we are conscious of.We might react regularly to sounds of frequencies beyond those we can be awareof in hearing. This we could detect if we would monitor our behaviour whilecarrying with us a frequency meter, which we routinely check. Another exampleof unconscious training would be a robot who has learnt to react to his surround-ings, or the crab of Churchland’s (1986) article, if we assume that such lowanimals do not have consciousness, and that their reactions are not fully hard-wired in to begin with, but require some learning. There is implicit in the trainedneural maps a rich structural semantics in terms of inclusion, overlap and exclu-sion of potential activation patterns, which mostly may not evolve into con-sciousness, and therefore cannot be expressed in language.We cannot by ourselves develop a language for registering unconscious pro-cesses that are reactions to properties of our surroundings, but we could betrained to feel compelled to use certain expressions whenever the unconsciousstimulation of our body by these properties occurs. We just would not now whywe suddenly use these expressions. They therefore would not really be languagefor us. The training would have to be performed by some external teacher who isconsciously aware of these external properties, or who can consciously perceiveour neural reactions and has devised the terms for these properties. After such atraining we would be able to use expressions like a robot does who has beentrained to certain input- output correlations.To create, develop, and improve a language by oneself, however, does requireconsciousness of that about which the language is going to be used, and this issomething a robot without consciousness cannot do. To design or develop a lan-guage presupposes some knowledge that certain things exist and events takeplace, such that one can make statements about these, and these things can fulfilthe statements, i.e. can make them true. This capacity to develop a languagemight be an essential distinction between human and artificial intelligence. Inconsequence of being trained within an unconscious state, a robot cannot haveany knowledge as know that, but merely a know how. Even if he would utterexpressions of statements, these would be statements, i.e. expressions ofknowledge, only from the standpoint of the designer or user of the robot. Anexpression can only express knowledge if it is understood as being about some-thing, which hereby is intended as making the statement true or false.Non-experienced registrations, i.e. reception, can give rise to a non-perceptiveand non-cognitive adaptation to the world and to internal states and processes.Such adaptation is not knowledge that this or that is the case or must be done.These registrations, and the connections among them, are part of our ’knowhow’, abilities, patterns of reaction to natural and social conditions. Non-per-ceptive and non-cognitive orientation based on merely sensory reception and itsneural effects does not belong to our consciousness. We are only aware of itsconsequences, namely that we, for example, walk pretty safely along a road, andthat we can bicycle (cf. Searle 1983 and 1992 about the Background). There is

19also no reason to assume that this mostly non-perceptively but merely receptivelyacquired non-cognitive background can be made conscious by just somehowlifting it to a conscious level. Only scientifically it could be reconstructed by aphysiological and especially neural theory about how a system adjusts to its sur-rounding. Searle, rightly, points out that our background, although being un-conscious, is necessary for using any rules and representations, such as linguis-tic expressions and pictures, because only via the background these can be inter-preted, i.e. be related to the world. This happens in an automatic causal way. AsWittgenstein has argued, internal rules and representations could not serve as amedium for relating public rules and representations, for example linguistic ex-pressions, to their cases of application. Such internal mental objects would needinterpretation themselves in order to be utilisable in interpretation of public ex-pressions. This means that the mental objects must already be understood them-selves as examples of the rule or as examples of application of the expression.Likewise consciously comparing new cases of use with recollections of oldcases of use of the expression cannot be the solution for the problem of regulat-ing the correct use of the expression. The recollections of the old cases wouldhave to be judged as correct examples beforehand and for this we would alreadyrequire the criterion of correct use which we try to construct as similarity withthese recollected examples. Rather a causal, unconscious relationship establishedin learning from cases of publicly approved language use makes for each of usthe link between previous cases of use of an expression and new cases. Causalsemantics for each of us is the condition for the possibility of having a denota-tional semantic. The origin and the reality of denotational semantics is a publicaffair. It is social, but it can in principle also be simply public, at least outside ofus, such that we can be conscious of the two sides of the relationship of interpre-tation, language and world. Consciousness is not a condition for causal seman-tics per se, but it is a condition for the specific structures imprinted on it duringthe process of learning the public language.Our �know how� capabilities are not processes governed by rules, though theregularities in their results may be described, in idealisation, by rules. Firstly,learning rules as rules and conscious application of rules require data one isaware of. Secondly, representing these processes by context free rules, takinginto account the kind of input and output in form of descriptions, proves to beincomplete because symbolisation of input and output cannot take into accountall the specifics of these data and their surroundings which might have causal in-fluences on reception and neural effects. Therefore rules constructed by the lin-guistic researcher could at most be idealisations of the processes that in realitytake place without being governed by rules. There also will always be situationswhere no action is possible according to the rules constructed. Asmall deviancein the preconditions of action is already sufficient for the break down of the al-gorithm. Our behaviour is rather caused by sub-cognitive processes, which, asfar as they remain unconscious, can not be understood in terms of rules, a pointmade by Searle (1992). Thinking of the background as providing basic orienta-tion in our surroundings and as not being a set of rules, makes neural networksto be the only presently available models of acquiring basic orientation in a non-conscious way.

204. Linguistic ability is different from linguistic analysis:We now address the question whether, and in how far, language is part of the’know how’ background of knowledge and action, and whether, and in whatsense, it is part of cognition and knowledge as that what is actually or potentiallyconscious and thus part of our mind. I shall argue that both is the case: Our lan-guage ability is part of the subcognitive background, while language as a set ofrules and representations is the result of linguistic analysis and does not describeour language ability.We speak correctly without being able to cite the rules which might have regu-lated our speech; we use terms with meaning, i.e. concepts, without being ableto define these concepts. We, apparently, do not have representations in ourmind of external meanings such as concepts in the traditional sense, still advo-cated in mentalistic positions. We are merely able to present, identify, andimagine examples or cases of use of respective terms, or, even without usingterms, we are able to arrange situations in classes, in alignments according tosimilarity, and in orders of contiguity. This is an ability, a know how, as isrightly stressed by Wittgenstein (1960), Putnam (1981), and Peacocke (1992).A concept is a certain ability, according to these philosophers, not a representa-tion of something common to all the cases of application, like the mentalistic no-tion of a concept would have it. There are no concepts or representations ofmeaning to inspect when attempting to analyse a concept and define it. Rather wecan only scan through what we are consciously aware of, namely real andimagined situations of language use, which are the external proofs or products ofour linguistic ability, and which, for us, constitute what linguistic ability means.In our scientific endeavour of linguistic analysis we can only inductively con-clude from the examples to some definition, which is a certain partial representa-tion of a concept in our public language or some language devised publicly forscientific purposes.Linguistic ability as a faculty within the language using individual is a brain statewhich stands in a causal relationship to the sets of input by which it has beenformed in learning processes, and it stands in a potential causal relationship tonew data which activate those groups of neurones and structures of groupsstrongest which have been formed by previous input which was most similar tothe new one under the perspectives of measurement available. Language as theindividual’s language faculty or ability is part of the background of our mind,and not part of our mind, and as such ability our language does not consist ofrules and representations in our mind. The background can be thought of as astate of our neural networks, possibly with some innate biases in its architecture,in which the connections between the neurones have got and still get adjustedsuch that the neural nets come up with certain activation patterns under externallyor internally caused input. The potential patterns are directly addressed by certainperceptual input or indirectly via other patterns, that got activated first. Input,hereby, is classified and associated with possible context types in which it has

21been learned. This happens by activating directly and indirectly the respectivepatterns of units. Certain results of these subsymbolic processes appear as con-scious perception and cognition in the mind.On the other hand, linguistic research comes up with rules, and conceptual anal-ysis provides at least partial definitions of concepts we use. In linguistic analysiswe find systematisations or structures in the sets of linguistic data, by applyingstructuralist methods such as substitution tests, elimination tests, movementtests, and paraphrase tests. Data are pairs of linguistic utterances with their situa-tions of use, especially the satisfaction situations of the utterances. We have anormative awareness of what counts as correct or incorrect linguistic forms andcorrect or incorrect linguistic usage. This awareness of correctness is called’linguistic intuition’. We can also improve our language use by consciouslymonitoring it, and we can even improve and develop our language further byinstitutional language planning performed in academies and schools.These different facts, the unconscious workings of linguistic ability, on the onehand, and the conscious handling of language, on the other, can be reconciled byaccepting that our linguistic ability belongs to the non-cognitive and unconsciousbackground, and merely our linguistic products and their understanding and in-terpretation in the world become part of our mind. These are real and imaginedsituations of use of expressions, and they are the data of our analysis, rather thansome unknown internal conceptual representation, which, after all, does not ex-ist in our mind. The potential activation patterns, encoded in the weights of theconnections between neurones as the result of learning, are not conscious and,therefore, are not part of our mind. Only what, at a certain time in our life his-tory, is or can be experienced, and this implies that we can be aware of it, is orcan be part of our mind and can be treated rationally in contexts of knowledge,rules, and explicit preferences.It is unnecessary to assume an unconscious part of our mind in which hiddentheories and rules can have a place and where they could be found by introspec-tion or reasoning. No introspection ever has lead to such a part of mind and noreasonable arguments have been given to postulate it nevertheless. We experi-ence theories merely as coherent sets of general sentences held true, related toeach other and to experiences of situations by inferences and interpretation(Quine 1974). We experience, for example, what peace is in the use of the wordpeace in linguistic and practical contexts. In our mind we only can recur to suchexperiences, not to any hidden rules of application of terms. There is no rule ordefinition used in the application of the word peace. This inaccessibility of thatwhich makes us use the expressions of our language right, points to the fact thatour linguistic ability belongs to a sub-cognitive background. This implies thatlanguage belongs to the mind only as far as we perceive speech situations, havememories of these, and imagine new ones. All these are the data we are aware ofand which constitute the results or products of our language faculty and whatlinguistic ability means for us. We can analyse them in comparison with eachother, and we can compose constructions out of the parts gained in analysis.Linguistic ability is grounded in the subcognitive background of our mind as the

22semantic, syntactic and phonological faculty, which is a set of dispositions en-coded distributively in the connection strength between neural units. Our con-scious awareness of our linguistic ability is nothing but a growing set of data ofacceptable language use.In mentalistic linguistics and philosophy, for example in Chomsky’s andFodor’s work, it is assumed that there is an unconscious part of our mind inwhich linguistic rules preside and from where they secretly guide our behaviour.Such a notion of an unconscious mind does not make sense and moreover is to-tally superfluous for explaining linguistic behaviour, since connectionist networkmodels of important structural properties of the neural connectedness in the brainexplain the causal individual aspects of language use, while public rules and rep-resentations describe the normative aspects.There is also a notion of unconscious mind in Psychoanalysis, according towhich we have hidden beliefs and desires, which can be brought to conscious-ness by therapeutic communication. However, these and other not explicit be-liefs are just dispositions of the brain to get activated under certain germanestimulations. In contrast to the hidden linguistic rules and representations of theassumed unconscious mind, the unconscious beliefs and preferences assumed inPsychoanalysis are potential activation patterns which can have conscious ex-pression. If the activation is effective enough, we can experience that we havethese beliefs and desires in imagining cases in which they clearly play a role, andin the therapeutic sessions they become finally represented in our mind in naturallanguage formulations. But the same is not true for linguistic rules. We neverexperience these rules in our data, but only can detect them by ordering the datain systematic linguistic analysis, and we can afterwards recall them, if they havebeen formulated before, like we can recall any representation, which we haveexperienced, whether it is a picture or a sentence in some public language.After having been explicitly formulated, rules are part of our potential mind likeany other belief or knowledge we have acquired. As such they come to our mindin the formulations of linguistic science. What we then have in our mind asknowledge are only representations of rules we find as observable regularities inour data, but these are not rules which are the kernel of our linguistic ability. Ifability regulating rules formulated in some hidden unknown symbolic mediumwould exist at all, they could not be part of our mind, also not of our potentialmind, because our mind can only comprise what we can be aware of. And sincewe do not need such hidden rules for explaining our language ability there is noneed for assuming a hidden mind besides our mind in which we would havestored such rules in some hidden code of representation. In the following para-graphs, I shall elaborate the arguments against the assumption of rules and rep-resentations in linguistic ability.The cognitive tradition following Fodor (1976, 1987) assumes a hidden lan-guage, Mentalese, somehow similar to logical languages. The arguments havebeen that learning applicability conditions for lexical items, and learning otherlinguistic rules presupposes such a mental language in which the rules get stated,

23and propositional attitudes require a medium of representation of the proposi-tional content, which such mental language provides. The first argument isweakened since the growing success of connectionist and probability basedmodels of learning, which do not require that linguistic rules are learned (Bartsch1996). The second argument is weak, since implicit propositional attitudes havecontents which can be thought of in terms of dispositions, i.e. neural activationpatterns causally connected via the previous learning processes to objects, eventsand actions, and explicit propositional contents are represented by the inter-nalised public language. Neither for learning language, nor for propositional atti-tudes a mental language is necessary as a means of representation. Thereforesuch a symbolism is useless, and in consequence there cannot have been anyevolutionary pressure towards its development. Rather we can assume someevolutionary selected neural biases in forming activation patterns conforming toobjects and events that are enhanced and delineated by their occurence in activityand action routines in which the learning individuals are involved. But this is nota mental or innate language. Rather every public language developed in humanhistory will be constructed in parallel with such basic action, event, and objectpatterns. Piaget based the logical abilities of individuals on a process of internal-ising external operations on actions, objects, and situations (Piaget 1953).Linguistic ability has been reconstructed on a philosophical, logical or linguisticlevel. The dominant brands of theoretical linguistics, the mentalistic Chomskyschool and the non-mentalistic logical grammarians following Montague, havereconstructed linguistic ability as an ability to form linguistic expressions accord-ing to rules, or, if non-mentalistic, have reconstructed sets of linguistic expres-sions, fragments of a language, as sets (re-) producable or characterisable bysets of rules. However, linguistic rule systems do not fit very well to real utter-ances, and even break down, when they are applied in the analysis of these. Fora long time it has been assumed, for example by Chomsky and his followers,that a great many utterances in daily communication are corrupted, because theysuffer from intervening performance factors, and that the competence of aspeaker, the rule system by itself, would produce perfectly correct utterances ifno disturbances would be caused.More recently, the claim that competence means rule following has been weak-ened (Matthews 1991): Utterances are not built in following the rules, rather inaccordance with the rules. The last leaves open how utterances are built. Itmerely says that they are constrained by the rules in some (unknown) manner.But still recently Chomsky writes that someone "follows the rules of T", the lan-guage, "because that is the way he is constructed" (Chomsky 1995: 36). Whatrule following means remains unclear, like the status of the "inner language" re-mains very ambiguous, mainly due to the ambiguity of Chomsky’s mind/brainnotion, a combination of two ontologically totally different notions that is notunderstandable. Schnelle (1996: 111), among others, points out that the workingof the language faculty in the brain is a property of the implicit memory embod-ied in the dynamic neural connectivities, and not a property of declarative mem-ory, and only for the latter a symbolically computational model would be ade-quate. This means that to view the language faculty as adequately described by

24algorithms of rules is far away from what it really is. Also Smolensky (1988)argues in this line when he points out that cultural knowledge and conscious ruleinterpretation, which have the properties of public access, reliability, and for-mality, is the domain of symbolic processes, i.e. is part of the conceptual level,while individual knowledge, skill and intuition are the domains of subsymbolicor subconceptual connectionist processes. The level of connectionist modellinghe views as a theoretical construct between the neural and the conceptual orsymbolic level. It certainly is sub-cognitive and subsymbolic, and represents ona very abstract mathematical level some relevant properties of the neural networkstructure of the brain. I do not agree with Smolensky’s use of the term’individual knowledge’, because also individual knowledge is representationaland thus part of the cognitive level, the conscious mind. Rather his term’individual knowledge’ should be replaced by the term ’know how’. It com-prises adaptation to surroundings and language use.According to Chomsky (1995), the mind is a computational state of the brain andthe language faculty is part of the brain and brings about a cognitive state, i.e. amind state, which is the I-language, our internal language. In this model it mustbe the language faculty, i.e. a brain part, which follows the rules according to aprogramme that is installed in it, basically innate and adjusted in learning. Theinstalled program then must be part of the mind, as well as all states of executionit can be in. If we take the computer metaphor seriously, the program must beformulated symbolically and the states of its execution as such must be likewiseformulated symbolically. And when the program is installed and runs it deter-mines the states of the computer. Unfortunately, here the metaphor breaks down:the mind, or the installed I-language does not run the brain, it rather is a state ofthe brain and thus the program would have to be hardwired within the computer.Apparently in the hidden mind, brain states and hereby parts of the program ap-pear like they can on a monitoring computer screen. However, a screen can beobserved and the program can be read. Aprogram is public and not in principlehidden. But the problem for the I-language is that we are unconscious of all this,and cannot become aware of our internal language. And therefore it cannot be inthe mind. If we know anything, then it is something we have in mind. It is con-scious or it is potentially conscious, which simply means that there is a braindisposition, a potential activation pattern, that can result in conscious awarenessof knowing something, for example, knowing sentences of the public languageas products of our language ability. There cannot be any, in principle, uncon-scious knowledge in the mind. However, like the workings of the languagefaculty, there are many processes and states in the brain which we are never con-scious of. But that is no reason to claim an additional hidden part of the mind forthese. They are just in the brain, and that is enough. There is no need to declarecertain global brain states and architecture as showing up in the hidden mind oras being the hidden mind. Acognitive state, a mind state which would be ourinternal language, is totally superfluous and thus does not make sense in a scien-tific linguistic theory. We are never conscious of any brain state or process itself,as such a brain state or process. Rather we are conscious of its products, ofwhich we then say that we have them in our mind.

25Giving another twist to the computer metaphor, the mind can be seen as a kindof interface between brain and world. On the level of this interface we deal withcoarse-grained representations of parts of world, and all our mind phenomenaare of the same kind, similar to our perceptions of parts of world, or they play aperceivable role on this level. If we stress the computer metaphor somewhatfurther in this direction, we might be tempted to say that the mind is somethinglike the interface running on a screen or monitor, where the input into the com-puter and its output are presented to us in the same format and can be workedwith together.I basically agree with Searle’s connection thesis (Searle 1992: 132) which saysthat only what can in principle be conscious can be part of the mind, whereby themind phenomena are somehow caused by the brain. I think that the term’caused’ is problematic in this context, because it presupposes that we have herean relationship within a single ontological realm. The term is used metaphoricallyand only expresses that consciousness does not exist independent of the respec-tive brain states that, so to speak, carry it. It might be a better metaphor to saythat consciousness is an ’expression’ of certain brain states. The mind is at anymoment what is conscious and it is extended by the potential mind of the resultsof brain processes that can come into the mind.Instead of talking about the brain or the mind as following rules, we can betterunderstand the impact of linguistic rules when we view the system of rulesworking as a public constraint on the linguistic output by way of controlling andpossibly correcting the much more generous linguistic products our languagefaculty comes up with. This view looks at rules as norms of the forms of lin-guistic products and their use which secure easy and co-ordinated uptake of ut-terances in communication, as opposed to viewing them as an internal algorithm.Nevertheless, that our linguistic norms are largely so regular that it makes senseto formulate linguistic rules comprising these norms in systematic ways is, be-sides being induced by the semantic function of language and thus bound toregularities in the world, partly caused by a certain architecture of the neural netsin our brain, which have evolved during evolution. This architecture makessubstitution of equivalent expressions in contexts possible, like it makes possibleto understand that parts of an object or situation can be substituted by otherparts, and that certain parts can be extended in certain ways, without effectingtheir role in the whole in which they function. This general ability for substitu-tion, insertion, and hereby recursion, requires recurrent architecture in neuralnetworks, which is not specific to the language faculty but serves also in percep-tion, imagination, and action. Architecture and adjustments of connections to theoutside world in situational perception and language learning gives rise to regu-larities in the output, and these structurings on sets of linguistic output get moresystematised and idealised such that they can be described in terms of linguisticrules. But rules as registering regularities, and idealisations of these, are merelyfound in our products. Our brain does not follow these rules in speaking or in-terpreting. Later in this paper, I shall discuss how normative rules, which areexternal to the language faculty, can perform the function of constraining lin-guistic output. Idealised descriptions of linguistic output can be emphasised and

26become a norm, such that only products that conform to them are accepted ascorrect. By such normativity the creativity of our language faculty gets con-strained in processes of learning from accepted examples.In the light of new developments in cognitive science, especially in the field ofconnectionist en probability based models (Bartsch 1996, Bod 1995), the com-petence-performance distinction has to be reconsidered, and the gulf betweendeficient utterance forms and the products of rule systems has to be understoodin a different way. The rule systems are idealisations of the output, not modelsof our competence of language use, and especially production of utterances; ourbrain works differently, much more flexible and far less restrictive than the rulesystems could do which have been supposed to model competence. Utterances,whether conform or not conform to the rules, are rather the products of our sub-cognitive linguistic competence. Linguistic capacity is organised such that alsoso-called mistakes are output, which are proper products of the neural networkactivation patterns which constitute our competence at a certain time and whichcan change over time due to new input. On the other hand, our linguistic intu-itions formulated in correctness judgements, and the standards presupposed bythem, are not primarily provided by our individual internal language competence,as Chomsky (1986) has thought; rather they are idealisations and rationalisationsof our linguistic products and, furtheron, normative stipulations as far as we arenorm authorities, being members of subgroups that provide models for othermembers of the language community (Bartsch 1987). These standards, as stan-dards, are linguistic products of these speakers, which can be consciously con-trolled by comparing them with products of other norm providing speakers. Thestandards are reproduced by those that have adapted to the norms, and they haveto be reproduced by those who still have to adjust to these speakers in learning.The internal language faculty of speakers will be more or less adjusted to theproducts that conform to these norms, and in this way speakers have built up acompetence that is, by itself, not a set of rules, but gives the output required,within broad margins.The normatively effective output of subgroups of speakers can be formulated incodified norms, and in more general and deeper ways in terms of rules, in whichwe can realise, in doing linguistic research, even some universal principles.These principles might be due to our general cognitive abilities, based on innatebrain architecture and biases in neural nets due to phylogenetic adaptation to or-derings in the world, and additionally induced in ontogenetic development byour common semantics, which is formed in learning to adjust to our surround-ings and in acquiring knowledge about the world and the public language. Butall these biases and established states of neural net work connections are not therules or principles themselves, nor can they be understood as algorithmic pro-grams. The neural system, in the state it is in at some stage, even if it is sta-bilised, is much more flexible and dynamic than any algorithm of symbol ma-nipulating rules can be. It will always be able to produce utterances which arenot quite according to the rules formulated by linguistic science. These devia-tions when publicly accepted are one source of language change, whereby thesystematic orderings are changed, i.e. the rules we can devise for a language at a

27certain stage. Still, we can say that we show linguistic behaviour which more orless is conform to the rules that describe it under idealisation, but we cannot up-hold that we follow the rules in producing our behaviour. In the light of theseconsiderations and the new developments in connectionist network modelling,the traditional cognitivist positions of Chomsky and Fodor are no more convinc-ing. In order to understand our language ability, we need not postulate an inter-nal language as a set of rules and representations, formulated in some hiddenmind language.When speakers are generating data especially for linguistic analysis, they arenormatively aware of their linguistic products in performing correctness judge-ments. They imagine situations of use of linguistic expressions and linguisticproducts and judge their correctness by simply testing whether they feel com-pelled to agree to them or to produce them in imagined linguistic situations.Though this method of testing against linguistic intuition cannot serve to test thecorrectness of one�s own linguistic ability, because for this it would be totallycircular, it is a way of carefully controlling and monitoring data with respect tointernal consistency and coherence, and of getting material for linguistic analysisin order to describe linguistic structures and devise linguistic rules, which arethen not more than an idealised expression of ones own linguistic ability, as it isat a certain moment, monitored by a normative attitude. One�s own linguisticability can be tested as correct by comparing its products to those of speakerswho are accepted as providing models in the speech community, and if one be-longs to these speakers one can only test for conformity with the others.The rules, which are the result of linguistic analysis, provide a systematisation ofa standard, exemplified by the linguistic products of speakers who have becomeadjusted to the norms exemplified by the models provided by norm providingspeakers. The rules have to be correct with respect to these speakers’ judgementsof correctness about linguistic products. These model-speakers themselves needno rules or explicit application conditions for producing and using their linguisticexpressions. However, when speaking in a formal style they can do this in anormative attitude, monitoring their speech and hereby adjusting it consciouslyto other products of this style. Also then no one needs the rules formulated bylinguists; all we need is to focus on previous examples under certain points ofview, like pronunciation, choice of register, etc. Rules merely belong to a meta-level, on which linguistic products and their situations of use are the objects ofconscious systematising, as it is done by linguists.Speakers produce their expressions from out their background ability, and theyautomatically compare their products with those of others for conformity,whereby some provide the models, and others follow. And speakers also natu-rally make their products such that they conform to their own previous products,if these have not been corrected. This all is not done by conscious comparison ofnew products to old ones, rather this comparison or adaptation happens automat-ically by making products such that they fit best with the previously establishedpotential activation patterns in the neural nets. This leads to more or less adapta-tion to models of correct speech, because the input from these sources gets per-

28ceived by means of the neural nets of the learner, where it activates those pat-terns that have been caused by examples which, according to his measurements,are most similar to the input. This can also be examples he had previously pro-duced himself. These will be adapted somewhat more to the model input, but theperception of the model input will already be influenced by the state the neuralnetwork is in when perceiving. We all have come across funny examples inwhich a language learner repeats his own wrong pronunciations even after hav-ing been corrected several times. He does not seem to hear the difference be-tween his own linguistic products and the pronunciation of the model.The problem of completeness and of correctness of a system of rules for the rep-resentation of a language exists then in the same way as it exists for representinghow to bicycle by means of an algorithm of rules, or for representing our co-or-dination of vision and motoric activity. Only a trained linguist, language teacher,or student will be able to compare his and others� linguistic products to rules andapplication conditions. He has to be trained in linguistic analysis and its termi-nology. And also he, who understands the rules, will not use them to constructlinguistic products in real conversation. However, the rules can help to con-sciously construct some examples or to highlight the structure of a series of ex-amples, which is equivalent to putting a set of examples in line and continuingthe sequence in an exactly specified fashion. What is then learned is not the ruleitself, rather the examples and constraints of modifications on these are learned.Rules can help to present examples in an efficient way in a learning process byalignment and opposition. We can learn from the examples which are providedby means of rules, but not from the rules directly. We can learn rules as knowthat, namely that expressions of certain forms are correct and are used in situa-tions of a certain kind, and that certain structures are found in language, but wedo not learn rules as a know how, as a competence of how to speak. And wenever learn directly from rules. If rules are given a role in learning it can only bean indirect one, by providing examples in an ordered manner.Asystem of rules is correct if it produces the right output, especially the rightbehaviour, and behaviour might furtheron be judged as correct by stating that itconforms to the rules. But there might never be a complete system of linguisticrules. To view language, along with Chomsky’s school, as a device for generat-ing a potentially infinite set of sentences from a (small) finite set of syntactic-morphological rules and a closed lexicon suggests a wrong way of looking atlinguistic ability and activity, namely seeing it as a program or algorithm forsymbol manipulation on a computer. New insights provided by modelling sub-symbolic processing of input and of learning makes it reasonable to discard theold picture of language competence as a system of rules. However, sub-sym-bolic linguistic capacity is not something that stands by itself. It is only possible,and can arise merely in learning processes in which a public language is learned,and this language consists of public products, utterances in their semantic andpragmatic context, which are, for a good deal, systematically related to eachother, due to requirements of efficiency and orderliness, which make it possibleto capture these products, to some extent, by linguistic rule systems. The cre-ation of norms is not a random business, rather norms are worse or better, de-

29pending on how far they fit with what is already there. New forms will prefer-ably be modifications of old ones, formed by analogy and continuing what is al-ready created, in a regular way. These preferences concerning the quality ofnorms gives rise to also deeper linguistic rules that themselves can be understoodas systematisations over the set of norms (Bartsch 1987). The preferences , ofcourse, are due to our innate general cognitive abilities and to the regularities inour surroundings, which also must have supported the formation of certaincognitive abilities during evolution.When we construe a rule system that should re-produce, or even ’explain’ a setof utterances, and permit us to make new ones of the same kind, we areperforming on the level of consciousness, and in the degree of discretenessachieved there, an analysis of existing or especially elicited linguistic products.Then we are able to form consciously new or old utterances by performing asynthesis based on the rules devised in this research activity. This newproduction of utterances on a meta-linguistic level is quite different from how theutterances were produced in the first place, on the sub-conscious level. It is likereplacing a natural process of growing flowers by cutting the results, theflowers, into well discernible parts and putting them together again in order toreconstruct the old flowers, or getting new flowers by new combinations of theparts. Analysing the flowers into parts, classifying the parts and putting themtogether according to rules declared over the classes achieved by analysis, givesnew results, new flowers. But this is not what growing flowers means. It is amethod of producing artificial flowers. Nevertheless, we might learn a lot aboutflowers under the taxonomic point of view, like we learn a lot about sentences inlinguistic analysis. But we do not learn everything about flowers, and certainlynot how to grow flowers. For that, we have to do genetic studies, and studiesabout the influence of the surroundings, soil, other plants, animals, and theweather.Likewise, our philosophical and linguistic reconstructions of linguistic usage andinterpretation are based on systematically observing our linguistic behaviour, in-cluding our judgements of correctness of language use in inferences. We makeassumptions about kinds of orderings on the data and the guiding principles oflanguage use. Additionally, mathematical and logical tools can be used, as theyare available at the time of research, or as they can be developed for these pur-poses. Language use is embedded in action and interaction, and in how we op-erate on our surroundings and understand and describe our world. Atheory oflanguage use therefore takes into account the built-up of actions and situationsand how we represent parts of world. Use also shapes the linguistic productswhich are used, and thus can explain some of the linguistic forms and their se-mantics, especially a basic logical compositionality in syntax and semantics. Themain profit of this kind of linguistic analysis focused on language use is to gaininsight in the relationship between language and the matters in which it serves.On the basis of this relationship, we are able to construct formal languages forcertain purposes, and it is also here that linguistic analysis itself generally is use-ful.

30Theoretical Linguistics provides a rational reconstruction of linguistic behaviour,including its products, the utterances, and their production. Linguistic analysisuses certain kinds of operations and relationships, such as forming substitutionclasses in context-types, testing for dependencies, and paraphrasing. These firsttwo methods are also applied in the analysis of the situations, actions, and ob-jects that satisfy expressions. There is no way to observe in an interesting waythe neural workings steering linguistic behaviour. Observing which areas of thebrain are activated in which tasks is not very informative, and introspection isimpossible. What is often called introspection is intuition about ones dispositionstowards linguistic behaviour and correctness judgements. Intuition is awarenessof certain dispositions under conditions one is not aware of, but which are op-erative in experienced or imagined situations of use one is aware of. These dis-positions answer to conditions of use of expressions, which are partly found outin analysis and can be seen as theoretical entities in semantic theory. Applicationconditions for expressions are such theoretical entities. Intuition about regulari-ties in application of expressions and reactions towards them requires that onebecomes aware of both, and this requires some training as a language researcher,and of course, consciousness about using language. Consciousness about lan-guage use is required for creating a language, designing a language, scientificlanguage research, and for making normative statements about language use, es-pecially judging its correctness and devising rules, but it is not required for usinglanguage itself. Without consciousness, one would not even be aware of the factthat one uses a language. However, also computers can use language. Usinglanguage there is based on algorithms programmed in, or also on a learning pro-cess, where not rules are learned, but behaviour that conforms to the rules,without being produced by the rules.Linguistic intuitions are in the first place replays of previous language use, andin this replay one becomes aware of the use and its conditions, and on the basisof this, one imagines new situations of language use, especially what one wouldsay appropriately in this or that situation. Knowledge about language is onlypossible after language analysis has been performed. Before, there is merelyknowing how to use language. There is no once and for all act of identifying theconditions of application of an expression, because many possible conditionsmight be part of the previous situations of linguistic use, some of which we areaware of and others not. In the analysis of our intuitions we rely on those lin-guistic products and situations of use of which we have been aware, or we makenew combinations of parts of these in our imagination. Mistakes of rationalisa-tion afterwards, i.e. after language use, can bedevil our intuitions and give riseto wrong linguistic or logical reconstructions, which work in many instances byproviding appropriate output, but at other occasions the rule might fail. Then weare inclined to speak of exceptions to the rule. The alternative would be to doaway with the rule altogether and try to find another one. Norm-formulations arebased on such intuitions and reconstructions of these by inventing rules. Thesenorms then may get into conflict with language use on some occasions, whichare thereby judged to be incorrect linguistic usage. For a descriptive attitude, it israther wise to take into account the role of hidden factors and the fact that wenever realise all factors involved. Therefore, probability statements about cases

31of application, which are continuously revisable in the light of new data, are agood second choice solution instead of formulating fixed applicability condi-tions.We have explicated the difference between the two different ways of looking atlanguage, namely as a capacity or language faculty that steers our linguistic be-haviour from out the sub-cognitive background, and as set of rules and represen-tations, which we come up with in linguistic analysis and which we also can, ifwe want to, deliberately follow by consciously following rules presented beforeus. Or we can construct programs that follow the rules on a computer. These areways to implement linguistic norms. The opposition between causal and inten-tional-denotational semantics treated in the first section, is a special aspect of theopposition between linguistic ability and linguistic normativity. On the one handside we have described linguistic ability as an ability to language use, on theother hand, we have described the ability to linguistic analysis, to constrain lin-guistic use, to formulate and devise rules, and to consciously follow rules. Theresults of the scientific activity are implemented in the automatic execution ofrules in traditional cognitive systems. We have pointed out that causal semantics,as it is established in our neural nets, belongs to our linguistic faculty and is alsothe essential background for our conscious denotational intentional semantics tofunction in establishing the relationship between language and world. The expe-rience that linguistic expressions have a denotational semantics is the consciousresult of our causal semantic processes. Our experience of what expressions de-note is partially analysed and formulated in sets of semantic rules we find in de-notational and structural semantics. These rules we can then follow consciously,if we would like to. But, as Wittgenstein has pointed out, all such rule followingpresupposes the basic language ability to which we are trained. By this trainingprocess our causal semantics is established, and only if we are geared to theworld in this way, can we interpret any representations or any rules, whichwould be required for conscious following of a rule. By training we do notachieve the ability to follow a rule unconsciously, rather we are trained to regularbehaviour and performing tasks which are conform to the rule which describesthe regularity in the behaviour or tasks.5. Linguistic structuring is flexible and is not fixed by a single setof rulesSince language use of individuals is steered from out their neural basis and ex-ternal factors stimulate it, we can always expect new kinds of data produced bylanguage users which do not quite fit with what linguists have figured out aboutprevious language use, when ordering masses of data under methodologicalprinciples, and by tools we are aware of, such as substitution, movement, para-phrase and elimination tests. Deviant data are not just accidents of corruptedspeech, but instances that in principle are in agreement with the physiologicalneural network organisation of linguistic ability at a certain stage of develop-ment. What looks unsystematic under one point of view can be systematic under

32another. Clashes between assumed norms and particular language use will be re-solved one way or the other, largely depending on social factors. Furthermore,what we have experienced in previous language use does not necessarily requirea certain ordering and no other. There can be alternatives, i.e. alternative struc-turings on the sets of data. In principle all the alternative structurings may betaken into account because they all can give rise to subsequent linguistic be-haviour as continuation of one of these.The different ways of continuing similarity sets of old expressions by new ones,parallel with our semantic structuring of similarity sets of the situations that formour world, may correspond with the flexibility of possibilities in the neural base,which has been, and continuously gets adapted to the world. There may be aflexible choice between several potential activation patterns built up in the courseof learning, into which the new data fit more or less. The choice may depend oncontextual factors and perspectives, we are even not all aware of. Examples ofsuch alternative structurings, which do not exclude each other, are the differentpossibilities of syntactic coherence of prepositions with their neighbourhoods:the phrase sit on the bench can be structured by the constituents [[sit on][thebench]] or [[sit][on the bench]]. The first gives rise to new constructions like thebench I sit on parallel with the apple I eat. The second gives rise to constructionslike On the bench, I sit, parallel with This apple, I eat. We have, in principle,two options in linguistic analysis: admitting flexibility in rule formulation andadmitting several rules that partly capture the same input, or rigidification, whichallows only one rule and hereby one structure. The choice for algorithms meansrigidification, which creates a wide gulf between natural and formal languages.It is advisable for theoretical linguistics to admit organising linguistic data in aflexible way, i.e. admit growing sets of data and alternative structures erected onthem. Such flexibility follows the flexibility that can be expected from the con-text dependency and from the global and distributed organisation of activationpatterns on the neural-physiological basis. The basic principles of substitutionand analogy, which somehow must be encoded in the architecture of neural net-works, admit different structurings on the sets of data. Though linguistics cannotdo more than take seriously the linguistic data available in language use and de-velop theories that explicitly take care of these, it can profit from insights in neu-ral-physiological models by being open to kinds of flexibility, which can be in-tegrated into cognitive and especially linguistic theory. Linguistics should notpush aside flexibility as a matter of performance or even as performance errors.Especially systematic errors or deviancies have been part of the empirical basisof linguistic theories, since they indicate properties of the internal organisation ofour language faculty. Flexibility of description has been inherent in data-basedstructuralism. Traditional descriptive linguistics, in the European and Americanversions of structuralism, has always been an endeavour of structuring sets ofdata. And there are now theories and programs of data-oriented parsing devel-oped by Van der Berg, Bod, and Scha (1994) and Bod (1995), which combinestructuralist methods with probability measures on sets of data.

33On the other hand, theoretical linguistics has always striven for uniqueness of agiven structural analysis, and much of argumentation in linguistics has been de-voted to show that a certain structural description must be correct, while anotheris not. The data used as basis of the analyses were founded on our normativeintuitions as competent speakers of a language. The goal was to systematise thedata by a unique set of most general and deep rules, of which it has been claimedby the Chomsky school that they describe the language faculty which is part ofthe mind of speakers. I have argued with Searle (1992) that the latter is not cor-rect. The mind is all that is in principle conscious, one time or other. We mayadhere consciously to certain norms when speaking, but not to deep systemati-sations of sets of norms. Here I add to the argumentation against Chomsky’sposition that flexibility is a fact of language and language ability which is notcompatible with the view that a language should be a unique and fixed set ofrules and representations.The flexible systematisations in structuring growing sets of linguistic data are anintermediate level between the flexible neural competence basis and the muchidealised and abstract linguistic theory, which is not so much a theory of linguis-tic competence as it is a product of rationalisation of conscious linguistic be-haviour produced in eliciting intuitions of linguistic correctness. The results oftheoretical linguistics are impressive products of our will to rationalise, i.e. ex-plain and understand, and even guide, our linguistic behaviour by rules.However, grammars never will be predictively adequate of natural language use.Rather they will more likely function in a normative way, and then not so muchfor natural language users, but for technical purposes, as part of systems oftraditional artificial intelligence. In this point I agree with Schnelle (1996: 114f.), who argues, extending his Leibniz-interpretation, that the language facultyitself as a brain function, "narrowly related to the general theory of cognitiveunits (i.e. monadology)", is describable by "numerical methods (the infinitesimalcalculus as a basis of a dynamic theory)", while "symbolic calculi (formal logic)are necessary for external control and distinct reasoning". The latter serve as"external tools of cognition" and "discursive control of argument and delibera-tion". In this perspective I have discussed the role of grammars.Linguistic theories, which propose grammars that are unique sets of rules, arenever descriptively adequate with respect to language use, and even farer awayfrom explanatory adequacy in the sense of explaining how language is acquiredand produced. They always are partial and fragmentary. Those grammarians thattook into account our intuitions of inferences in natural language produced frag-ments of natural language grammar, for example Montague Grammars, whichare semantically interesting. They are logical grammars, which formalise the re-lationship between linguistic expressions and our models of worlds. Grammarsof natural languages, proposed by theoretical linguists and semanticists, can beunderstood as normative grammars presented in a very general, or deep formali-sation. In them, well-formedness is defined by rules designed according to whatwe, as educated speakers, accept as linguistic forms when we look at our lan-guage, and what we rationally accept as inferences, given the information wehave about the world. But these ways of looking at language do not very well

34represent language in all its practical purposes. They might be attractive merelyunder the view of simplicity and elegance of theories which are the best sys-tematisations of normative grammars of such linguistic means that serve forstraight forward information transfer. Because they cannot fully take into ac-count the empirical basis, i.e. language use, they give a merely partial outlook onlanguage, namely a view on a grammatical core which has in fact a lot of lin-guistic activity around it which is not captured by the rules proposed. Thesegrammars are mathematical constructs of idealised or formal languages of infor-mation transfer, rather than theories about language as it is used by individualspeakers in a speech community.Language is situated between three constraining factors, which themselves arenot quite stable. Firstly there are the biological foundations of behaviour, per-ception, and cognition, and the physiological-neural registration in learning pro-cesses, secondly there is the world around us which has to be represented bylanguage in its relevant aspects, and thirdly there is the normativity of the lan-guage community, which is motivated by the need to conform to the same lin-guistic behaviour over very large groups of people across space and time.Linguistic usage is influenced from these three sides. The first side, as far as itconsists of the neural network effects of learning processes, permits much flex-ibility, the second side guides the conceptual built-up and basic syntax, reflectingthe functionality of language with respect to our world, and the third, the norma-tive side places constraints on what is acceptable. The first permanently getsadapted to the second and the third. But also the world for us is not stable. Itgets understood under a conceptual capacity which is always developing further.Also our norms change under influence of the language abilities of individuals,when some of them present new models of linguistic usage, which get adoptedin subgroups and larger groups. Not everything that is possible according to thestructurings laid on a growing set of data is allowed. Much is not continued, ordoes not even come under attention, at a certain stage or never. Much linguisticoutput, created by individuals or by neural nets that after training behave quiteagreeable, is not accepted. Normativity, in judging phonetic, syntactic, semantic,and pragmatic appropriateness, cuts down on the possibilities which at eachpoint in general and individual language development are available to languageusers. On the other hand, the admittance of creative language use at certain oc-casions and in certain contexts, for example in poetry or in the speech of sub-group leaders that become models, frees this sub-cognitively available potentialfrom the normative pressure enacted in normal circumstances, and gives rise tolanguage change.6. Learning from rules is possible via the construction of examplesAn interesting question is how we can learn from our own mind’s designs, suchas rule formulations and norm codifications. The problem is how norm formula-tions, explicit rules, and designs can have an influence on neural coding, andhow norms of language can cause change of linguistic behaviour. Norms can

35have such influence, because they are exemplified in normative linguistic be-haviour, which enforces linguistic behaviour via a learning process. Normativeforce influences behaviour by correction, by giving models or examples of ac-cepted speech, and by providing training. Persons who issue, promote and en-force norms, offer models for correct linguistic usage. They provide data, i.e.linguistic products and behaviour, according to their own neural background,and others adjust via registering these data and being trained to accommodatetheir linguistic usage to these models. Even without models provided by otherpeople, a person can construct examples following a rule step by step, and thenhe can learn from the examples, and hereby gain the ability for coming up withfurther similar examples without using the explicit rule.There can even be a creation of norms from the scratch. Whole languages havebeen designed and then learned, for example Esperanto, or formal languages likelogical ones and programming languages. Large or small sets of newly designednorms have been constructed theoretically, on the cognitive level. For designinga language we need imagination, based on analytic awareness and theoretical un-derstanding of the built up of one or more languages. We have to imagine newcombinations and new forms in analogy with linguistic experiences we havehad. A design is a product of imagination, guided by previous experiences andrationality with respect to certain preferences and goals. How can then, fur-theron, behaviour be produced following a design? This seems a difficult ques-tion for everybody who thinks that all our behaviour is the result of purely bod-ily states and processes, without assuming guiding actions from out the con-scious level itself. An answer to this question may be the following:Like we can bake a cake following a recipe, we can make linguistic products alsoby consciously following linguistic rules step by step. These are external opera-tions. We then have externally built these products and view them as examplesof our rules, i.e. structured according to the rules. Making designs and follow-ing designs, especially rules, is partially a conscious process. Though we mightnot know how we come up with certain aspects of the design, these aspects haveto become conscious because we have to control and evaluate them with respectto their agreement with the whole design and their functionality or aesthetic qual-ity. Because of their very form and structural properties the structures that areexperienced, permit to make projections, modifications, and continuations,which lead to new products that may be evaluated. We can construct productsconsciously following a design more or less freely. In this activity of making ex-amples by construction and perceiving them, the neural activation patterns andprocesses that support these examples best become activated and modified ac-cording to the input examples. The neural pattern which is strongest activated bythe constructed examples as input, supports best these and every further exten-sion of the series of examples. It will be strengthened and modified in order to fitbetter to the incoming data that were constructed following the design or rule.Now examples can be produced that are no more constructed following the de-sign or rule. Nevertheless, they conform to it to a higher or lower degree. Therigid process of construction is replaced by a soft, flexible process of performingin a reasonable agreement with the design or rule.

36Also imagination mediates between rules and behaviour. In imagination, internalconstruction of examples according to designed rules can be performed, and weexperience these internal products like external ones and can learn from them.Such imagination can be exemplified additionally in externally realised productswhich also can be perceived. The design is realised by constructing and imagin-ing examples following the design step by step, and then we adjust our be-haviour to these examples. Thus the consciously constructed examples serve asinput into a neural base which hereby learns how to produce these and similarexamples directly. Thus, the products that have been constructed consciously byapplying rules step by step, can be learned by the same underlying neural sys-tem, which has made these constructions and additional modifications of these,from which we then consciously have made selections in our design. And inlearning the products which are selected by the design, the system acquires anew ability, or an extension of an old one. This is the only way in which a mindthat is thought of as merely being emerging experience of certain large structuresof neural processes and states, can on its part influence what happens on its neu-ral basis.The constructive ability of the mind itself, possibly an ability to design by wayof selecting from modifications of products that associatively emerge from theneural basis, seems to be an ability of the neural basis to monitor and control it-self and to improve itself. This control and improvement is achieved by operat-ing on one’s conscious, i.e. perceived or imagined, products by others and byoneself, namely on expressions, symbols, pictures, perceptions, and imagina-tions, and by playing back the results in receiving them as new input. Weaklyassociated products, or those which only become possible by certain additionalcontextual input, can be selected and in design strengthened in a conscious man-ner. This enables an individual, or a neural net, to do more than merely react onwhat it has received as input from the outside. It can transform its own outputproducts by making new analyses, selections and syntheses of these on the con-scious level, and it can use these newly constructed products as new input.Learning this new input can further the individual’s own abilities in strengthen-ing weak and only contextually available associative activation patterns. Newconcepts can be formed in this manner and put to use in planning, designing, oranalysing new situations. Consciousness is involved in the awareness of theproducts and behaviour which become, in consequence, analysed in differentsettings, and consciousness is involved in constructing new products and be-haviour step by step, by selection of parts and new compositions according torules formed or consciously adopted, or according to structural patterns recog-nised and laid out consciously.When our brain expresses certain results on the level of consciousness, it can, soto speak, see its own products on a par with perceptions of things from the out-side world, and it can deal with its products like it deals in acting on outside ob-jects and situations it has perceived. It gets its products, especially behaviour,represented in the same manner and degree of coarseness as perceived objectsand situations are represented, and thus it can deal with them on this level, theintentional level. On this level of representation and understanding we can do the

37relevant substitutions of patterns within patterns, smaller parts within largerparts, getting new objects, new situations, and new sentences by modifying oldones via substitution and analogy. The products that appear in consciousness canbe analysed, rebuilt, and changed like we do with things and actions in theworld. Of course, our brain does this work; in a strict sense our mind doesnothing at all because it has no brain-independent existence. But the brain canperceive some of its products in the mind, the level of consciousness, in the styleit experiences outside objects and thus can compare them with these and evaluatethem. The comparison must be a recurrent play back, whereby examples inimagination, constructed ones and simply imagined ones, are treated like percep-tions of situations and objects. Substitution taking place on the mind level mustbe based on associations between parts of products with other parts that fit intothe same context types. For example, in the situation in which we perceive orimagine a cat on the mat, the cat can be replaced by a dog, or a parcel, or a toycar, whatever gets mostly activated. All these fit into the context �on the mat� byhaving an appropriate size with respect to the mat. By such replacement we con-struct a new situation, and likewise a new sentence: From the cat is on the matwe get the parcel is on the mat, etc.Only properties in the world which affect us causally such that we can perceivethem can be part of our knowledge and thus be captured conceptually. Thereforealso all our linguistic theory is about external objects, which we can perceive,i.e. which can come into our mind. These are real or imagined linguistic utter-ances, examples produced on the basis of our intuitions, and their cases of usewith respect to satisfaction situations and speech situations. As objects graspedin our mind they can be observed. Our theory of language is a theory of the lin-guistic products, not of the production. We are conscious only of the products,not of the production process; and our mind, when we try to analyse it, is foundto contain products, perceptions of linguistic utterances and situations, or imagi-nations of these. Thus also a theory of mind has to be product oriented; the so-called mind-processes can only be postulated but cannot be experienced in themind. They therefore do not belong to our mind. They have a reality only assubcognitive brain processes. They could only be part of the mind if they wouldbe perceptions, memories of perceptions, or imaginations of behavioural data,and processes as sequences of steps in overt behaviour, like, for example fol-lowing an algorithm step by step, where the steps can be seen because they arenoted down in a series of products in imagination or on paper, for examplewritten expressions, which are followed with the eyes.Although mind is somehow emerging from the brain, mind and brain are onto-logically totally different. We have to distinguish the reception of data by activa-tion patterns in neural networks as subcognitive processes, from experientiallyand linguistically achieved information, the latter being conscious knowledge.The first do not belong to the mind, rather only to the brain phenomena. Some ofthem have an expression on the mind level. Situational or linguistic triggeringfrom outside is conscious as far as it is perceived, and not merely received by theorganism. In perception it is part of the mind. The basic and prominent mode ofthe mind is perception, and further we can consciously operate on these mind

38phenomena. Internal activation and internal triggering caused by the externalsources or generated by itself, need not be part of the mind. Its products,though, appear as imagined or as utterances or other behaviour in the mind.They get expressed in consciousness and thereby are part of the mind. Productsthat come to mind may also be generated by subcognitive activity for which wesee no external causes, though they may have causes nevertheless, even if thesedo not come up in our mind. Then it seems accidental that such a product comesup in the mind, and it is taken as an expression of freedom of the mind to formsuch products or entertain such ideas. Always, if we think consciously aboutsome imagined or abstract topic, we deal with products, namely with unspokenlinguistic expressions, with experiences or imaginations of situations, and withseries of modifications of utterances and of situations in our imagination.It seems safe to conclude that language use can be learned, as Wittgenstein sug-gested, just by training, and does not require consciousness as long as the se-mantics of such language use is merely a causal one. But intentional denotationalsemantics, i.e. being aware of the relationship between language and world, aswell as deliberate change of a language, deliberate change of knowledge, andwith this of theoretical concepts, explication and setting of norms and codifyingthese, as well as all linguistic analysis and rule formation, require consciousnessin dealing with the linguistic products or data available, and in forming new onesaccording to rules designed. It follows that an unconscious system of artificialintelligence never could know that it uses language and never could design asystem of language and language use or for that matter a system of artificial in-telligence.The level of consciousness is the perceptive and cognitive level on which wealso formulate rules, and when it gets described and implemented on a computer,this implementation amounts to a rule-driven extension or reduplication of op-erations designed and performed on the cognitive level by the computer scientistand programmer, finally transformed in series of smallest steps. The construc-tion of new products according to rules can be done by a machine and programdesigned up to smallest steps of constructive action, conform to the physical ba-sis used in digital computing. We then deal with an artificial product of the mind,whereby it does not matter who runs the execution of the design, the mind orthe computer. The latter will do this in a more perfect way than the human mindcan do. It is a truly artificial intelligence, which is a design product of conscioushuman design activity, an activity in accordance with principles of rationality.This design product can be seen as an extension of the human mind, but onlyworking on its superficial level according to the kind of operations that are theconscious operations performed on the mind phenomena, including all knownobjects, actions, and situations. But this design product is not at all a model ofthe workings of the basic human intelligence, which lies on a sub-conscious,sub-cognitive level. It has an artificial intelligence which humans rationally havedeveloped, like all other rule systems formulated on a cognitive level. It presup-poses consciousness in design and setting it up, such that it conforms to allkinds of normative notions, semantic correctness, goal adequacy, true beliefsand preferences to be taken into account, which all require in their application a

39conscious awareness of the data to which they are applied. All this suggests thatan artificial intelligence, as long as it is unconscious of everything, never wouldcreate another artificial intelligence by observing and analysing its own products,simply because it cannot observe these. Observation implies conscious under-standing on the intentional level in its manner and coarseness provided by ourlanguage’s conceptual apparatus. This is not only sensory reception transmittedonto the neural networks where it activates strongest those parts that previouslyhave been built up through activation by similar observational data. Rather it ishaving an expression of such activation in form of a conscious experience as theresult of the received input.7. The primacy of consciousness and intentionality in cognitionOne of the metaphors about the mind discussed above sees it as the monitor orscreen of the brain, another sees the mind is the conscious interface between thebrain on the one side, and the natural and social world on the other, whereby themind is structured in conformity to the middle-sized objects and events to whichour behaviour is adjusted and among which all our dealings and activities takeplace. Athird metaphor is the one that says that the mind is an ’expression’ ofcertain brain states. All these metaphors are insufficient for really understandingthe mind-brain relationship. Everybody nowadays seems to agree about the factthat there is no mind without a functioning brain. But to formulate this relation-ship as such a supervenience relationship does not add anything to understand-ing it. Even to speak of a relationship is already incorrect, because the mind notexist independently from the brain, which suggests to speak of an internal rela-tionship between mind and brain, and it explains why some authors, for exampleChomsky, writes about the mind/brain, which is more obscure than that it clari-fies anything.There are arguments of principle against the possibility of reducing conscious-ness to brain states. These are based on the totally different ontology of both, orthey are based on the self-reference, which occurs because all knowledge, alsotheoretical knowledge about brain states is developed in our mind and is there-fore itself a mind phenomenon. Brain states are scientific objects outside ourmind, but as scientifically known objects they are at the same time in our mind.We can only talk about objects in space and their spatial relationships to eachother and cannot say what space itself is in terms of speaking about spatial ob-jects. Likewise, we can only talk about mind phenomena, including objects ofscientific knowledge, and can talk about their relationships to each other, but wecan not say, in terms of mind phenomena, such as brain states as known objects,what the mind is in which these objects are. We cannot say more than that spaceis the condition of the possibility of spatial objects, and mind is the condition ofthe possibility of mind phenomena and all our knowledge about them, includingknowledge about the world. But that does not explain what consciousness or themind is. It points out that there is always an epistemological primacy of themind. There is no explanation possible about what the transformation from brain

40states to consciousness is like in terms of the kind of scientific and philosophicalexplanation we are capable of (McGinn 1993).Mind, the whole of conscious phenomena, is epistemologically primary to anycorrelation between states of consciousness and brain states. The latter onlycould be identified as states probably evoking consciousness by correlating themwith conscious states. By themselves they cannot have any observable propertyto which consciousness can be reduced. Such a property could only be identifiedby correlations to a state of consciousness. But a correlation is not a reduction orexplanation by which one could understand the correlation. Furthermore, evendifferent types of brain states might be correlated to about the same type of stateof consciousness in different stages of the history of a learning brain, or evenwithin a short time span because different contexts might be involved, whichcause different brain states to occur.Another way of explaining consciousness is pointing out what consciousness isgood for and that it therefore must have been an advantage with survival valueby which it got supported in emerging in the course of evolution. Afurthermetaphor for the mind is the one as a mirror of the world. This mirror reflectsaccording to its own dimensions and perspectives only what is relevant for theindividuals and the natural sort. Taking a Darwinian stance, as Dennett (1995)has done, we can understand that in our natural history we, and all higher ani-mals, got adapted to the middle size objects and events of which we have to takenotice in order to survive. Consciousness about these, extended to include self-consciousness, makes rational explanation and prediction of our and others be-haviour possible, and thus makes behaviour to be action, and makes it possibleto plan our dealings with the objects around us. The method of rational explana-tion presupposes the development of a linguistic medium of public and privaterepresentation in which we can clearly delineate situations and beliefs in order todeal with them in organised and flexible ways. Intentionality is primarily con-sciousness in taking account of the outside world in perception and in producingbehaviour as rational action, i.e. in a goal directed and goal-adequate manner.Self-consciousness makes it possible to judge about our doings as correct or in-correct, which, when applied on a broad scale, presupposes sufficient represen-tation of our actions in language or in pictures restricted in their interpretation bylanguage. Judgement of this kind gives us a way of conscious improvement ofour activities and beliefs such that we can achieve growing social and practicalabilities and knowledge. These advanced kinds of improvement are outside thereach of other animals. All this is very well and is at most a historical explanationabout why the emergence of consciousness was supported by evolution.If consciousness has come about in natural history and has been extended toself-consciousness because the above mentioned improvements by judgementshave a survival value, then we can argue, against Dennett (1989), that inten-tionality is intrinsic in the human mind and to some extent in higher animals as anatural result of the adaptation of our brains to the middle-sized world around usand our place among them. That intentionality is intrinsic to the human mind,and probably to higher animals generally, is Searle’s (1983) claim, and he seems

41to be right about this, since this is what we experience and what we believeabout other animals, with whom we make contact and who are also able to per-ceive their world. That we have intrinsic intentionality is the best explanation forour ability to take the intentional stance towards our own and others behaviour,and towards all kinds of so-called intelligent machinery. It seems that the humanmind can take an intentional stance precisely because it is intrinsically endowedwith it, and is conscious about this in reflecting about his own and others condi-tion in the world.We can think of stages in the genesis of consciousness and intentionality.Firstly, only that can be conscious what is externally manifested and this waycould be perceived, i.e. experienced. It has got a pictorial, procedural, concep-tual, and furtheron even linguistic representations. Our perception, phylogeneti-cally, is adapted to chunks of middle size, which we need to avoid or can dealwith. Positive and negative bodily encounters, as joy and pain, desire andavoidance become consciously experienced, as emotions which are primarily di-rected towards objects and events. Ontogenetically we learn fastest what is mostfavoured by biases in our neural organisation. We have become endowed withsensors measuring input in certain dimensions or similarity spaces, and neuralnets which favour reaction towards middle-sized objects and events, and espe-cially emotionally activating objects, which become the centre of attention. Theseobjects are the goals of our intentions, and our intentionality is structured by thecontents that in some way represent these objects.Secondly, we can make more fine grained partitions in the world by performingan analysis on the middle-sized chunks, by which we order them into similaritysets under certain perspectives. Under a perspective we order the chunks accord-ing to similarity and opposition. Thus we get under a perspective several con-cepts which are in opposition to each other and serve for identification as well asdiscrimination of objects. We then build up a semantics according to the fine-grainedness of analysis or conceptualisation of objects and actions. In a processof synthesis we can rebuild old and build new objects.Our consciousness of an object goes as far as the analysis goes, and our imagi-nation about new objects depends on modifications and new combinations in ac-cordance with the fine-grainedness of the analysis or conceptualisation at a givenpoint. All the steps taken in a synthesis of different aspects or parts into a wholewe can endow with intentionality, i.e. view them as intentionally taken steps ofconstruction, and in this way we can reach finer grained levels of intentionalityin rationalising a new product as a construction which has been deliberately setup, although it might be that the product was not constructed intentionally, butrather is a product of merely unconscious neural processes without an expres-sion in the mind. The same happens with the syntactic built-up of utterances. Wecan view every syntactic part of the expression as intentionally used in its con-text. But this is only a rationalisation afterwards. It is not the normal way ofproducing or interpreting utterances. Likewise we can even go down to algo-rithmic constructions of expressions or actions and view these as intentionallybuilt up. But this does not mean at all, that in the human mind these intentional

42steps have been taken in producing the utterance or the action. They are merelyintentional actions by the designer and programmer of the algorithms, designedin order to transform our symbolically formulated knowledge into the likewisesymbolic formulations of machine language, physically implemented into themachine’s circuits. In the human mind nothing like this normally takes place,though such algorithms can be devised and followed in special scientific and de-sign activities. Rather quite different processes take place in the parallel workingneural nets. What we see in an algorithm for performing a certain task or action,or generating a certain perception, is based on a rational analysis of intentionalbehaviour, whereby the intentionality which normally is restricted to the largerchunks, is now directed towards small parts which are normally not produced orperceived intentionally. For these no claim should be made as to their function-ing as part of the human mind, as also Searle (1992) has argued. They have nofunction there, though they have a function as algorithmic levels by which theprogrammer bridges the gulf between a symbolic description of our intentionallevel of perception and behaviour, and the level of states and processes in a digi-tal computer.Also on the normal level of representation of objects and actions, these are not allproduced intentionally. They can be constructed intentionally, but most of thetime they just pop up as the products of massive basic brain processes caused bycertain inputs. In controlling activity performed by a self-monitoring process,they afterwards may get rationalised as being intentionally constructed. Beingable to deal with these products in such an intentional manner makes correctionand improvements possible in an effective way. When we judge about our be-haviour and make sense of it generally, and predict others’ behaviour, we con-sciously relate representations of such behaviour to the world, i.e. we make useof our ability to entertain an intentional referential semantics. Our designs of ar-tificial minds extend this level of conscious representations by devising finergrained representations of the same symbolic kind, down to finest symbolic rep-resentations and processes on the machine language level. And only by being anextension of our mind produced intentionally through refining the analysis of theproducts emerging in our mind into smaller parts, the artificial intelligence iscognition at all, namely representing our knowledge and performing proceduresand tasks in a meaningful way. Our knowledge on the intentional level makesthat the deliberately fine-grained representations of it, which are made accordingto the requirements of the digital computing machine, can be viewed in largechunks corresponding to the objects on the knowledge level. The fine-grainedrepresentations can be seen as knowledge representations merely because theyare transformations or translations into another code. Only because there is thelevel of intentionality and consciousness, on which we represent and perceivethe world, the masses of very fine-grained representations encoded in the ma-chine can be understood by delineating the large chunks, predetermined on theknowledge level, as information about the world. This also holds with respect toneural activation patterns. They only can be understood as representing knowl-edge by getting delineated according to observed correlations with consciousjudgements about what is perceived, what is believed, what is thought, and whatis done.

43ReferencesBartsch, R. 1987. Norms of Language. London and New York.Bartsch, R. 1996. The Relationship between Connectionist Models and aDynamic Data-Oriented Theory of concept Formation. In: Synthese 108: 421-454.Bod, R. 1995. Enriching Linguistics with Statistics: Performance Models ofNatural Language. ILLC Dissertation Series 1995-4. Institute for language,Logic, and Computation. University of Amsterdam.Chomsky, N. 1986. Knowledge of Language: Its Nature, Origin, and Use.New York-Westport-London: Praeger.Chomsky, N. 1995. Language and Nature. In: Mind Vol. 104. no. 413. Jan.1995: 1-62.Churchland, P. M. 1986. Some Reductive Strategies in CognitiveNeurobiology. In: Mind Vol. 95, no.379, July 1986: 279-309.Dennett, D. 1991. Consciousness Explained. Boston: Little, Brown, andCompany.Fodor, J. 1976. The Language of Thought. Hassocks: The Harvester Press.Fodor, J. 1987. Psychosemantics. The Problem of Meaning in the Philosophyof Mind. Cambridge, Mass.: MIT Press.Kripke, S. 1982. Wittgenstein: On Rules and Private Language. Oxford: BasilBlackwell.Matthews, R.J. 1991. Psychological Reality of Grammars. In: A. Kasher (ed.),The Chomskyan Turn. Oxford: Basil Blackwell: 182-199.McGinn, C. 1993. Consciousness. In:Problems of Philosophy. The Limits ofInquiry. Oxford: Basil Blackwell: 27-45.Peacocke, Ch. 1992. A Study of Concepts. Cambridge, Mass.: MIT Press.Piaget, J. 1953. Logic and Psychology. Reprinted 1965. Manchester:Manchester University Press.Putnam. H. 1981. Brains in the vat. In: Reason, Truth, and History. CambridgeUniversity Press: 1-21.Quine, W.V.O. 1974. The Nature of Natural Knowledge. In: Guttenplan, S . (ed.), Language and Mind. Oxford: Clarendon Press.Schnelle, H. 1996. Reflections on Chomsky’s "Language and Thought". In:Theoretical Linguistics. Vol. 22, No. 1/2: 105-124.Searle, J. 1983. Intentionality. Cambrideg: Cambridge University Press.Searle, J. 1992. The Rediscovery of Mind. Cambridge, Mass.: MIT Press.Wittgenstein, L. 1960. Philosophische Untersuchungen. (Engl.: PhilosophicalInvestigations). Frankfurt a. Main: Suhrkamp Verlag.Smolensky, P. 1988. On the Proper Treatment of Connectionism. In: Behavioraland Brain Sciences 11, 1-23.Van der Berg, M., Bod, R. and Scha, R. 1994. ACorpus-based Approach toSemantic Interpretation. In: Proceedings of the 9 the Amsterdam Colloquium.IILC. Institute for Language, Logic, and Computation. University ofAmsterdam.

44Weiskrantz, L. 1986. Blindsight: aCase Study and Implications. Oxford:Oxford University Press, Clarendon Press.Zeki, S. 1992. The Visual Image in Mind and Brain. In: Scientific American,September 1992, Special Issue "Mind and Brain": 43-50.