
PART II: MIND

In the next threechaptersI apply the generalconclusionsof the previousPart to the problem

of brains and minds; i.e. the relationship betweenindividual psychologyand the neurologi-

cal mechanismsthat underly it. I concentratein particular on intentionality; i.e. the way in

which our thoughtscan be about the outsideworld, and how this enablesus to interact with

that world in meaningful ways. In chapter 4 I start by looking at somerecentdevelopments

in the way we do neuroscience,and how this is reflectedin how we try to build artificial

intelligences. And in chapters 5 and 6 I apply theseempirical results to someof the key

issuesin the philosophy of mind, including behaviourism, representationalism,mental cau-

sation, externalism, and the nature of content. This may seemto be putting the empirical,

a posteriori, cart before the philosophical, a priori, horse; but my aim is to loosenthe grip

of someassumptionsthat are responsiblefor needlessphilosophicalproblems,and soseeing

how thinking things work in the fleshseemsa goodplaceto start.



Chapter 4

Brains and Behaviour

Shelookedliked shelearnedto dance,
Fromaseriesof still pictures.
— Elvis Costello,Satellite

4.1 Neuropsychologyand Neuroethology

Therearetwo strategiesfor tacklinga really difficult problem. Thefirst is to breakit down into

discretesub-problems,solve eachof thesein isolation,andhopethat thepartialsolutionscanbe

addedtogetherto form anexplanationof thewhole. Many problemsaresuitedto this approach;

it underliesourspectacularprogressin developingnew technology, for example.Thissuccesshas

encouragedits applicationto many otherareas,including the philosophyof mind andcognitive

science.Thusthephenomenalcomplexity of humanthoughtis brokendown into thesub-problems

of perception,language-use,logicalreasoning,conceptformation,emotions,motorco-ordination,

associative learning,social intelligence,etc, and eachof these‘modules’ are thenstudiedand

analysedseparately.

The alternative strategy is to start with the simplestpossibleexample of the whole phe-

nomenon,endeavour to understandit asa unifiedwhole,andthenconsidermoreandmorecom-

plex examples,noting qualitative andquantitative changesin behaviour as we do so. Thereis

goodreasonto believethatcognitionis bettersuitedto this typeof approach— afterall, thestrict

modularityassumedby cognitivesciencebearslittle relationto how brainsevolve,develop,learn,

or areusedin practice.The conclusionis that we shouldnot startby consideringisolatedcom-

petenciesof large, cognitively complex, creatures,but ratherwe shouldstartby consideringthe

wholeof simpleones.Whynot thewholeiguana?, asDennettput it (1978)1. Iguanasmaylack

many of our highercognitivefunctions.They areprobablynot evenconscious.Nonethelessthey

cannegotiatea complex environment,find foodandmates,avoid predators,andsoon. They area

simple,complete,exampleof anintentionalsystem,andsoseemlike agoodstartingpoint— both

for ourattemptsto studynaturalcognisers,andalsoto engineerartificial ones.Thereforechapters

4–5aremostlyconcernedwith only thesimplesttypesof intentionalactivity of bothanimalsand

1Darwin wasperhapsthinking alongthesamelineswhenhe claimedthat ‘he who understandsbaboonwould do
moretowardmetaphysicsthanLocke’.



Chapter4. BrainsandBehaviour 34

robots,andI only startto consider‘higher’ linguisticabilitiesin chapter6.

It is alsoworth rememberingthat the vastmajority of humanbehaviour is similarly basic.

Without the ability to navigateandmanipulateour environment,humanswould not be able to

supporthighercognitive functions,either individually or socially. The thin layer of conscious,

linguistic,reflective icing topsa very thick practicalcake:

It is instructive to reflecton theway in which earth-basedbiologicalevolution spent
its time. Single-cellentitiesaroseoutof theprimordialsouproughly3.5billion years
ago. A billion yearspassedbeforephotosynthetic plantsappeared.After almost
anotherbillion anda half years,around550million yearsago,thefirst fish andver-
tebratesarrived,andtheninsects450million yearsago. Thenthingsstartedmoving
fast. Reptilesarrived370million yearsago,followedby dinosaursat 330andmam-
mals at 250 million yearsago. The first primatesappeared120 million yearsago
andthe immediatepredecessorsto thegreatapesa mere18 million yearsago. Man
arrived in roughlyhis presentform 2.5 million yearsago. He inventedagriculturea
mere19,000yearsago,writing lessthan5000yearsagoand‘expert’ knowledgeover
thelastfew hundredyears.

Thissuggeststhatproblemsolving,language,expertknowledgeandapplication,and
reason,are all pretty simpleoncethe essenceof being and reactingare available.
That essenceis the ability to move aroundin a dynamicenvironment,sensingthe
surroundingsto a degreesufficient to achieve thenecessarymaintenanceof life and
reproduction.Thispartof intelligenceis whereevolutionhasconcentratedits time—
it is muchharder. (Brooks,1991)

Traditionalphilosophyof mind has,like a spoilt child, tried to pick the icing off thecake.It

hasconcentratedon our ability to contemplatetheworld in isolationfrom our morefundamental

andpreciousability to acton andwithin it. And unfortunatelythis attitudehasbeenencouraged

by thedevelopmentof powerful brainimagingtechniquessuchasCAT, PET, andespeciallyNMR

(Tootell et al., 1995)that canmapneuronalactivity acrossthe brain while the (usually)human

subjectremainsperfectlystill andperformsa simplepsychologicaltask. The flood of datathat

theseexperimentsgenerateis veryimpressive,but it is still unclearwhetherit isparticularlyuseful.

Although correlationsbetweenpsychologicalstateandbrain activity canbe demonstrated,the

link is not madeintelligible. Thereis nosenseof anexplanationof whyor how thebrainactivity

producesthepsychologicalphenomena.Nor cantheseexperimentstell uswhetherthecorrelation

is significantor epiphenomenal.Lesioningexperimentsandthestudyof aphasicsmaybeuseful

in this last respect,but they do not tell us whataspectof theactivity of thedisruptedtissuewas

important,norwhy.

Themissingexplanatorylink is activity. Explaininghow brainswork requiresunderstanding

how brainstatesplayacausalrole in behaviour, not justobservingcorrelations.This is theaimof

neuroethology. And in orderto understandhow brainstatescanplaysucha role it is necessaryto

discover their relationshipto therestof thecentralnervoussystemof theanimal,from sensorto

muscle,andvia feedbackfrom its environment.Thefactthatthebrainhasabodyis true,obvious,

important,andusuallyignored.Understandingthebodily andenvironmentalcontext of thebrain

canchangeourpictureof whatit is doing:

Theseobservationscanbesummarisedusingtwo contrastingmusicalmetaphors.The
nervous systemis often seenas the conductorof the body, choosingthe program
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for the playersanddirectinghow they play. The resultsreviewed above suggesta
differentmetaphor:thenervoussystemis oneof a groupof playersengagedin jazz
improvisation,andthefinal resultemergesfrom thecontinuedgiveandtakebetween
them. In otherwords,adaptive behaviour is the resultof the continuousinteraction
betweenthenervoussystems,thebodyandtheenvironment,eachof whichhaverich,
complicated,highly structureddynamics. The role of the nervoussystemis not so
muchto director programbehaviour asto shapeit andevoketheappropriatepatterns
of dynamicsfrom the entirecoupledsystem. As a consequenceonecannotassign
creditfor adaptivebehaviour to any onepieceof thiscoupledsystem.(Beer& Chiel,
1997)

If we wantanexplanationof thesoundof anorchestrawe have only to look to theconductor

andthescorethatthey arefollowing. Thecharacteristicsof theindividualmusiciansarerelatively

unimportant.But if we wantanexplanationof theperformanceof jazzensemblethenno player

canbe ignored. This is not to imply thatsuchanunderstandingis impossible,but that it cannot

bereducedto beingtheresponsibilityof asingleisolatedelement.Similarly, if wewantanexpla-

nationof how theneuralmechanismsof a creaturesubservesits behaviour, thenit is not enough

to just observe theactivity of a singlepart,but ratherwemustunderstandhow it is coupledto the

restof thesystem— i.e. its bodyandenvironment.

To takea simpleexample,the periodic limb movementsinvolved in most forms of animal

locomotionareoften presumedto be dueto internalcentralpatterngeneratorswhich propagate

centrifugalsignalswhichcontrolthemusclesandlimbs. But thisignorestheroleof environmental

feedbackin generatingtheoverall activity. For example,if you takea lamprey out of waterthen

the changein resistancemeansthat the samestimulationof the musclesproducesa completely

differentwriggle; thereforerecordingthe outputfrom thecentralpatterngeneratorsin its spinal

gangliawill giveyouonly partof thepicture.Withoutunderstandingthepropertiesandroleof the

waterit is impossibleto understandhow a lamprey swims.

Theproblemwith neuroethologyis thatit is veryhard.Insteadof studyingisolatedpartsof the

brainof acreatureit is necessary— at leastin principle— to understandits entirecentralnervous

system,bodyandenvironment.Thishastendedto limit thegrowth of neuroethology. As Dawkins

pointsout (1995),thereis still a largegapbetweenneurobiologyandethology, maintainedby the

factthatthetwodisciplinestendto studydifferentanimalsandaskdifferentquestions.Ethologists

gravitate towardslarge intelligentanimals— includinghumans— with interestingandcomplex

behaviours but with poorly understoodneurobiology, whereasneurobiologistsfavour seaslugs

andleechesthatethologistsfind boring.Themostinterestingwork in neuroethologyhasoccurred

somewherein the middle,with creaturesthatarelarge enoughto displayinterestingbehaviours

but arestill simple(anddisposable)enoughfor investigationof the entireneuralpathwayto be

possible:prey-catchingin frogsandtoads,echolocationin bats,auditorysourcelocationin owls,

andsoon.

Thedifficultiesof neuroethologyaremadeevenworseby thefact that it is not enoughto in-

vestigatethewholeiguana(or bat, frog, or owl), but that they mustalsobe investigatedtheright

environmentaland behavioural context. For example,over a periodof 50 yearsfrom 1926the

visualsystemof theHorseshoecrabbecameoneof themostthoroughlyinvestigatedneurophys-

iological systemsin the animalkingdom. However it wasnot until the late 1970’s that it was

discoveredthattheway thattheretinareactsto light followsacircadianrhythm,becomingamil-
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lion timesmoresensitiveat night in orderto aid matedetection.This crucialfunctionalproperty

of thenervoussystemhadremainedundiscoveredwhilst thevisualsystemhadbeeninvestigated

in in vitro isolationasalabpreparation;insteadit requiredtakingmeasurementsfrom awholelive

animalin its nativeconditionsof shallow coastalwateratnight(Barlow etal.,1984)(Barlow etal.,

1986).

Theneedto getthebehaviouralenvironmentright canstretchtheingenuityof scientiststo the

limit. Considerthe problemsof investigatingtheneuroethologyof locustflight. Someprogress

had beenmadeby taking microelectroderecordingsfrom paralysedinsects,but suchartificial

conditionstendsto produceartefactualresults.Theonly solutionwasto takingrecordingsfrom

locustswhile they are flying free, andthis requiredimplantingthe insectswith microelectrodes

thatwouldnotdisrupttheirmovementsandconnectedto miniatureradiotransmitterstied to their

backs(Kutschet al., 1993)— a painstaking,intricate,andvery frustratingprocess.Nonetheless,

experimentsconductedin environmentalandbehavioural situ canyield neurologicaldatathat it

would not bepossibleto derive,even in principle, from non-situatedinvestigation.A bird in the

bushis worth two in thehand,neuroethologicallyspeaking.

Beer, amongstothers,arguesthat theproblemof neuroethologyis to understandhow central

nervoussystemsarecoupledto environmentsvia bodies.But thesituationis actuallymorecom-

plicatedthanthat. If it weresimply thecasethatbehaviour is generatedby thecouplingbetween

a nervoussystemandan environmentthenit would be possible,at leastin theory, to studythe

organismin isolationandthentry to determinetheresultif it wereput into a particularenviron-

ment2. Themorefundamentalproblemis thatthiscouplingcanchangetheintrinsic propertiesof

thecentralnervoussystemitself. TheHodgkin-Huxley modelof neuronalactivity, which models

neuronsasdiscrete‘units’ with fixedelectricalresponses,hasbeenvery successful.But thissuc-

cessshouldnot makeusforget thatneuronsareliving cellswhoseseeminglyintrinsic properties

areaffectedby themetabolismandbiochemistryof theentirebodyandits environment.In some

casesthereareclearlystereotypedreflex behaviours— suchasescaperesponses— in which the

strongevolutionarypressureto favour fast andreliableperformanceproducesdedicatedneural

structureswith very stableandclearlydefinedproperties.However it is now becomingapparent

that modulators— hormones,diffuseneurotransmitters,and lessobvious agentssuchasnitric

oxidesynthases— canaltereventhemostseeminglyfixedandapparentpropertiesof individual

neurons(Harris-Warrick& Marder, 1991):

The effectsof modulatorysubstancescanbe soprofoundthatcells acquireentirely
new propertiesnot seenin the absenceof the modulator. The effectsof modulators
coverstherangeof intrinsic properties,includingincreasedor decreasedexcitability,
the modulationof spikefrequency adaption,the enhancementof post-inhibitoryre-
bound,the inductionof plateaupotentials,and the expressionof intrinsic bursting.
(Getting,1989)

Thesekindsof modulatoryprocessesareusuallyignoredwhenconstructingartificial neuralnet-

workswhichmodelbiologicalneuralsystemsusingtheformalismof systemstheory. Thesemod-

elshave oftenbeencriticisedby biologistsfor beingtoo simplistic. This maybetrue,but if this

2For a formal analysisandexperimentaldemonstrationof how we cando this for anartificial nervoussystemsee
(Jakobi,1997).
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werethesoleproblemthenit couldbesolvedby increasingtheir complexity andaccuracy — as

hasbeendonein many cases(Lansner& Liljenström,1994). Themorefundamentalproblemis

thatvirtually all suchmodelsassumea fixedneuralstructure,comprisedof unitswith fixedelec-

trical responsesandconnections,or onesthat changeirreversibly throughincrementallearning3

— andthisassumptionis rarelytrue.

For exampleSoffe (1993)describeshow thesamesetof neuronsdriveboththeswimmingand

strugglingbehavioursin Xenopustadpoles.A tadpolethatstartsby swimmingmay, dependingon

its environment,encountera predator. This sensorystimulationhastheeffect of modulatingthe

synapticconnectionsandintrinsicpropertiesof themotorneuronsin its spinalcord,with theresult

thatit startsstruggling.Notethatthisis not justtheeffectof new stimuli provokingnew responses,

but ratherinvolvesa reorganisationof the neuralsystemthatsubservesbehaviour. Thereforein

order to properlyunderstandtheseeventswe first have to understandthe neuronalorganisation

underlyingthe initial swimmingbehaviour. We thenhave to understandhow that behaviour, in

thatparticularenvironment,resultsin thecreaturebeingthreatened.Lastlywehave to understand

how this resultsin changesat the level of individual neuronsas it startsto struggle. Thereis

thusa dialecticalcausalcycle, from neuroscienceto intentionalbehaviour andback again. The

propertiesof nervoussystemsareanemergentproductof behaviour, asmuchasviceversa. So,

for example,if we wereto studya Xenopusembryoin a lab preparationwe would not uncover

the mechanismresponsiblefor struggling,nor that for swimming,but rathersomebiochemical

mish-mashof thetwo. Theneurologicalrootsof its behaviour would remaina mystery.

Dif ferentbehavioursproduce,andareproducedby, differentneurologicalorganisations.You

cannotstudyanorganismin onecontext andbesurethateventhemostintrinsic neuralproperty

thatyou discover will persistin another. In short,if you wantto understandhow thebrainof an

animalworks,youhave to studyit in anappropriatebehaviouralenvironment.And thereis simply

nowayroundthis.

4.2 Representationand Explanation

Neuroethologyis a dialoguebetweenneuroscienceandethology, born from the conviction that

eachmustbe understoodin the light of the other. This implies that your neurosciencewill de-

pendonyourethology:your understandingof how a neuralmechanismsubservesbehaviour will

dependon how you understandthat behaviour. For exampleHoyle, in his manifestofor neu-

roethology(1984),assumesatraditionalLorenzianethology, completewith FixedActionPatterns,

psychohydraulics,displacementactsandreleasersetc.Thereforehisneuroscientificinvestigations

concernsuchissuesastheneuralmechanismsunderlyingvariationsin internaldrive andmotiva-

tion.

However, asmany of the peerreviews to Hoyle’sarticlepoint out, thereis a lot moreto an-

imal behaviour thanthoseaspectsconsideredby Lorenz. Most neuroethologyis concernedwith

behaviour — or ratheraspectsof behaviour — thatshouldproperlybeclassedasintentional;i.e.

thosein whichinternalstatesareattributedto acreaturein ordertounderstandhow its behaviour is

co-ordinatedwith respectto objectsin theenvironment.Theneuroethologicalproblemis thento

explain how this co-ordinationis subservedby thecentralnervoussystemof theagent;andto do

3Thoughsee(Husbands,1998)for aninterestingcounterexample
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this we mustfind someneurophysiologicalpropertythat is capableof explaininghow this inten-

tionalaspectof thebehaviour is achieved.If thebehaviour to beexplainedis definedwith respect

to a distalobject,thenthemechanismthatproducesit mustbeunderstoodin thesameway. The

explanansandexplanandamustsharesomecommonvocabulary in orderfor theconnectionto be

madeintelligible, andacommontermthatrelatesbehaviour andmechanismis representation, by

which I meanthewaythata functionalproperty, processor entityof anagent(therepresentational

vehicle)playsarole in theintentionalbehaviour of anagentin virtueof informationthatit carries

abouttheobject(thecontent).

For example,supposewearetrying to understandhow ratsmanageto relocatesourcesof food

in a laboratoryarena— whichthey candodespitetheexperimenter’sattemptsto confusethemby

moving landmarks,or evenfloodingthearenaandforcingtheanimalto swim. Thisability cannot

beexplainedby simply mappingneuronalconnectionsfrom sensorystimuli to motor responses,

sinceboth the stimuli andresponseswill changeastheexperimenterchangesthearena.Rather

anexplanationmustrevealhow theratachievesa ‘senseof place’by integratingmany sourcesof

information,includingrecognisinglandmarksandits senseof its own movement.And avital part

of thiswasthediscoveryby O’KeefeandDostrovsky (1971)thatcertainhippocampalneuronsare

selectively active astheanimalmovesbetweendifferentlocationsin anenvironment— socalled

‘placecells’.

Now a greatdealremainsunknown abouttherole of the hippocampusin spatialnavigation,

despitea hugeamountof empiricalinvestigation(see(McNaughton,1996)and(Knierim et al.,

1995)).Wemustadmitthat,althoughweknow thattherearestrikingcorrelationsbetweenthean-

imal’sperceivedlocationandparticularneuralactivity, wedonot know how thosecorrelationsfit

into theentiresensory-motorsystemof therat. For example,oneof themostperplexing problems

is how the sameareaof hippocampuscanserve asa mapfor many differentarenassimultane-

ously, dependingonothercontextual cues.Indeedit is quitepossiblethatoncewe getthebigger

picturewewill find thatthesimpleplace-cellsthatwe naively thoughtplayeda rolearejustsome

epiphenomenalby-productsof a morecomplex, higher-level, picture. Nonetheless,unlessand

until theseproblemsaresolvedwe will not have a properexplanationof how therat navigatesits

environment.

Place-cellsareanexampleof how a singleneuron,or localisedgroupof neurons,may play

a representationalrole (Barlow, 1972). But thereis no reasonwhy this shouldbe the casein

general.At thestartof thelastcenturySherringtonarguedthatbehaviourally significantaspects

of neuronalactivity may be organisedat a higher level than that of the single neuron(1906).

For exampleFreeman(1985)hasdemonstratedhow oscillationsin the vertebrateolfactorybulb

involving up to a quarterof a million neuronscanencodeodorantinformation.Theseoscillations

haveadominantfrequency typically around40-90Hz,but therefractoryperiodof atypicalneuron

restrictsit to producingactionpotentialsat around5-10Hz.Thereforethebulbaroscillationmust

betheresultof co-ordinatedactivity acrosstheentire bulb; it cannotbea purelyepiphenomenal

aggregateeffect. For eachindividualneurontheonly thingoscillatingat40-90Hzis theprobability

that it will fire, sinceit canactuallyonly produceanactionpotentialevery 10 cyclesor so. The

large-scaleoscillationsemerge from the massactionof the whole, but in turn they entrainthe

activity of theindividuals(Faith,1995).
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Odorantinformationonly existsat a level of organisationmuchhigherthanthatof thesingle

neuron.Indeedthereis no reasonin principlewhy a representationalvehiclecouldnot bea state

or processdefinedoveranentirecentralnervoussystem,in thesamewaythatthepressureof agas

is subservedby anaggregatepropertydefinedover all its constituentmolecules.But at whatever

level of organisationwe discover them, representationsarea necessaryterm in an explanation

of how a neuralmechanismproducesintentionalbehaviour. Unlesswe canunderstandhow the

organismrepresentsaspectsof its environmentwe cannotunderstandhow its behaviour is co-

ordinatedwith respectto thoseaspects,we only know that it is. Of course,barringmiracles,

theremustbeanexplanationof how specificstimuli provokespecificresponses.But thisdoesnot

provide anexplanationof theintentionalbehaviour perse; only representationscando this. This

issuewill bediscussedin morephilosophicaldetailin thenext chapter, but thesamepointhasalso

recentlytakenamorepracticalform.

4.3 South CoastAI

Dretskeonceclaimedthat ‘if you can’t makeone,you don’t know how it works’, andtheories

abouthow intelligentbehaviour isproducedhavealwaysbeentestedin thetribunalof construction.

So, for example,computationalismasa theoryof mind naturally led to computationalismasa

way of building artificial intelligences:aninterdisciplinaryresearchprogramthatwasbornat the

famousDartmouthConferenceon theEastcoastof theUSin1956.

Thecornerstoneof computationalismis that intelligenceis necessarilygroundedin a formal

symbolsystemor languageof thought— a directdescendentof Frege’s insistencethat thestart-

ing point for a philosophyof mind is the formal studyof language.Computationalismtherefore

implies that thekey to building anartificial intelligenceis a systemthatmanipulatessymbolsin

the right way, asenshrinedin Newell andSimon’s PhysicalSymbolSystemHypothesis(1972).

If thecomputationalistwantsto build a robot thatcanphysicallyinteractwith theworld thenthe

trick is to connectthesymbolmanipulatorto distinctperceptual‘modules’thatgeneratesymbolic

representationsof theworld which arethenmanipulatedsyntacticallyto produceasetof symbols

representinga plan,andthis is thentransformedinto physicalmovementsby themotormodules

(Fodor, 1983).Thesensoryandmotormodulesare‘the stupidityin thesystem’(Karmiloff-Smith,

1994),while the real intelligenceresidesin the symbolmanipulation. According to this view,

thesensoryandmotorlinks to theoutsideworld canbeeliminatedandcognitionunderstoodasa

purelydisembodiedphenomenon;hencethe inputsandoutputsto mostAI systemsaresymbols

with noessentialconnectionto thestatesof theworld they aresupposedto represent.

However, practicalproblemswithin AI raiseconcommitantdoubtsaboutcomputationalismas

a theoryof mind. In particular, althoughAI hasbeenspectacularlysuccessfulon tasks(suchas

playingchess)thathumansfind verydifficult, it hadbeenrelatively unsuccessfulontasks(suchas

simplesociallanguageuseandsensory-motorco-ordination)thathumansfind veryeasy. Thefirst

anti-AI wind blew from Berkeley in theWestwith thepublicationof theDreyfus brothers’What

ComputersCannotDo (1972).This challengedthefundamentalassumptionsof Anglo-American

analyticphilosophyon which computationalistAI wasbuilt, andpointedto analternative philo-

sophicaltradition that includedthe existentialphenomenologyof HeideggerandMerleau-Ponty

andtheanti-logicismof thelaterWittgenstein.Thiscritiqueof EastCoastAI wassoonjoinedby
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othersthattookideasfrom biology(Maturana& Varela,1980)(Winograd& Flores,1986),Soviet

Psychology’semphasisonactivity (Norman,1993)(Wertsch,1981),andevenconceptstakenfrom

ZenBuddhism(Varela,Thompson,& Rosch,1991).

But Dretske’s claim still haunts.The WestCoastmayprovide effective critiquesof compu-

tationalism,but can it yield a practicalguideto building artificial intelligences?For a while it

seemedasthoughconnectionismmight providea suitablealternative(Dreyfus & Dreyfus,1988),

but thishas(usually)repeatedthecomputationalistassumptionthatcognitionis thetransformation

of onesetof representationalsymbolsinto another. Theonly realdifferencebetweenthis form of

connectionismandcomputationalismis thattheformerusesavectoralgebra,ratherthanscalar, to

manipulateits symbols(Cummins& Schwarz,1987)(Smolensky, 1988).4

AnotherWest-Coastalternativehasbeento try to understandhow orthodoxcomputersystems

are embeddedandusedwithin a social context (see(Laurel, 1997) for a good example). But

this approachdoesnot yield artificially intelligent systems,just oneswith betterinterfaces.A

tamagochi, for example,mayberegardedby its ownerasa livesentientcreaturethatdeservescare

andattention.And suchproductscertainlytell ussomethinginterestingaboutour relationshipto

‘intelligent’ computers.But this hardly constitutesthe foundationsfor a researchprograminto

building artificial systemsthatexhibit theintelligenceof animals.

However, if theWestCoastis correctto insistthatcognitivebehaviour cannotbecharacterised

asa formalandabstractinput-outputmappingthentheonly way to build a cogniseris to build an

agentthatphysicallyinteractswith its world. Thustherehasbeena rapid increasein researchin

roboticsthateschewsconventionalcomputationalisttechniques,variouslyknown asartificial life,

behaviour-basedrobotics,thesimulationof adaptivebehaviour, nouvelleAI, post-modernrobotics

andsoon. However I prefertheterm‘SouthCoastAI’, referringto theArtificial Life groupof the

Universityof Sussex on the southcoastof England.This is not a questionof academicpriority

but rathera recognitionof the unusualsynthesisof philosophicaldebate,robotengineering,and

neuroethologyin this institution,asnotedby Keeley (1998).

It hasto besaidthatprogressin SouthCoastAI hasbeenpainfully slow comparedto thatof

the EastCoast.Computerchessplayerscanbeathumangrandmasters,but the robot footballers

thatarea featureof mostroboticsconferenceswouldscarcetroublea two yearold child, let alone

Pele. Sometimesit is difficult to seeany advanceover the work of the pioneersof cybernetics

in the 1950’s, suchasGrey Walter andRossAshby (1952),or the robotic thoughtexperiments

of the SwissneuroscientistValentinoBraitenberg (1984),despitemany billion-fold increasesin

computerpower now used.A critical observer wouldbejustifiedin thinking thatSouthCoastAI

is on a slow roadto nowhere,andthat this shouldtell ussomethingaboutthe theoryon which it

is based.But thefact is thatwe simplydonot have a goodtheoryto replacecomputationalismas

a guideto constructingintelligentagents.And in theabsenceof a convincing theory, a thousand

roboticflowershave bloomed.SouthCoastAI at themomentis characterisedby a largenumber

of often very small researchgroups,eachworking on their own particulartechniqueswith very

little senseof constructive,cohesiveprogress.Theonly notableexceptionis MIT’ sCogproject,in

which adiversesetof particularsolutionsto partialproblems— suchassaccadingeyes,reaching

4Notethat this is a criticism of connectionismconsideredasa methodof mappingonesetof representationsonto
another, ratherthantheuseof artificial neuralnetworkto controlembodiedagents— seebelow.
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for anobject,andtensinganarm— arebeingprogressively addedto a singlehumanoidrobot,in

thehopethathumanoidintelligencewill onedaycollectively emerge.

However two of theseflowersareof theoreticalinterest.Thefirst is to copy— or at leasttake

inspirationfrom — nature,andusethefindingsof neuroethologyto modelsimplenaturalsensory-

motor systemsin robots. This is generallyknown ascomputationalneuroethology(see(Beer,

1990)and(Cliff, 1991)).Thesecondapproachis to artificially evolve neuralnetworkcontrollers

for robotsusinggeneticalgorithms.This is evolutionaryrobotics(see(Beer& Gallagher, 1992)

and(Harvey etal., 1997)).Whatboththeseapproacheshave in commonis that,in theabsenceof

a goodtheory, they avoid designingrobotcontrolsystemsby hand,andinsteadleave thedesign

processupto natural,or artificial,selection.Theuseof representationsis thusnolongerana priori

assumptionabouthow to build intentionalagents,but is ratheranopenempiricalquestionabout

how they work. And a significantminority of researchershave concludedthey aresimply not

necessary, mostnotablyin Brooks’ landmarkpaperIntelligenceWithout Representation(1991).

(Also see(Beer, 1995b),(Harvey, 1992),(Clif f & Noble,1997),(VanGelder, 1992)and(Wheeler,

1994)for variantson thesametheme.)

However all theseobjectionsassumethat representationsmustfit the EastCoastmodel, in

which themechanismof theagentcanbeneatlycarvedupinto humuncularmoduleswhich ‘com-

municate’usinga vocabularyof symbolicrepresentations.Thesemodulesarefixed,disjoint,and

completelygeneralpurpose(in the sensethat thereis a singlemodularorganisationcapableof

producingall behaviours).For exampleWheeler, in discussingtheanalysisof evolvedrobotcon-

trol systems,citesBeer’s remarkthat ‘highly distributedandrichly interconnectedsystems[such

asevolvedneuralnetworks]. . .donotadmitof any straightforwardfunctionaldecompositioninto

representationsandmoduleswhich algorithmicallymanipulatethem’ (Beer, 1995a,p128)(cited

in (Wheeler, 1998)).

However Beer et al are shootingat the wrong target. They are correct that suchevolved

networksdo not show a modulardecompositionobeying algorithmicrules,andsuchempirical

evidenceis apowerfulweaponagainstcomputationalandcognitivist assumptionsaboutthemind.

Moreover, centralnervoussystemsarethemostcomplex, non-linear, andfeedback-riddensystems

we know of andunderstandingthemis rarely‘straightforward’,especiallywhenwe aretrying to

understandtheirinteractionswith amessyrealworldenvironment.(I onceaskedanethologistwho

hadstudiednavigationin insectsfor many yearswhy hedid not encouragestudentsto investigate

the neuralmechanismsunderlyingthe behaviour hewasso interestedin. His reply wasnot that

this would beimpossible,but thatsomeonecouldeasilyspend20 yearson this researchandstill

not getanywhere— andthis is for a relatively well understoodbehaviour in a ‘simple’ insect.)

However in thelastsectionI emphasisedthatrepresentationsareonly definedwith respectto,

andin thecontext of, thebehaviour of awholeagentwithin anenvironment.This impliesthat(1)

thereneedbenogeneral-purposealgorithmicor representationalorganisationunderlyingdifferent

behaviours, and(2) that any representationalfunctionalorganisationis an emergentproductof

the interactionbetweenanagentandits environment. For exampleaswe saw in thecaseof the

Horseshoecrabandthe rat hippocampus,the modeof organisationand‘intrinsic’ propertiesof

a neuralsystemmay changeradically from onebehavioural context to another, andthereis no

reasonwhy representationalcorrelationsfoundin onesituationshouldplay a role, or evenexist,



Chapter4. BrainsandBehaviour 42

in another. If this is takeninto accountthenBrooks’ et al objectionslosetheir forceandwe can

insteadappreciatehow theexamplesof robotcontrolsystems,andanimalnervoussystems,that

are often held up as paradigmcasesof non-representationalintentionality do, in fact, have an

emergentrepresentationalcharacter(Faith,1997).

Onemuch-citedexampleis an experimentconductedat the University of Sussex in which

artificial evolutionwasusedto generatenotonly thecontrolsystemfor a robot,but alsoasuitable

body for it to control (Harvey, Husbands,& Clif f, 1994). The ‘fitness’ of the robot wasjudged

by its ability approachawhite triangulartarget,whilst avoidingarectangularone.Thesuccessful

robot usedjust two sensors,onewith a visual field above the other, andlocatedthe triangleby

rotatingon thespotuntil just thelowersensorsaw white andmoving straightahead.This hasthe

effect of fixating theroboton theobliqueedgeof thetriangle.As thetriangleloomsup suchthat

bothsensorsgohigh,or if themotioncausestheedgeto belost, thentherobotwill startto rotate

until theedgecanbefixatedagain.Therotate/move-straightdistinctionis effectedby asingleunit

that takesan inhibitory connectionfrom the uppersensorandanexcitatory link from the lower,

andis thusonly fully activatedwhentherobotis facingtowardsthetriangle’sedge.

Two pointsaboutthis robotmustbenoted. Thefirst is that its successdependson having a

sensormorphologythat is perfectlysuitedto thetargetsin its environment.If thosetargetswere

shapedevenslightly differentlythentherewould beno simpleway of usingthesameeyesto do

the samediscrimination. The control systemis alsofinely tunedto the typesof motor and the

timing of rotation:if evenjust theamountof noisein thesystemis changedthenthewholerobot

hasatendency to overshootandendupliterally goingin circles.Therefore,youcannotunderstand

thebrainof therobotwithoutalsounderstandingits bodyandenvironment.Nonethelessacrucial

partof understandinghow it doesthis is to notethecorrelationbetweenthetriangulartargetbeing

straightahead,theactivationof aparticularunit,andtherobotmovingstraight— arepresentation,

in thesensedefinedabove.

To takeanotherexample,FloreanoandMondadadescribetheartificial evolution of a neural

networkcontrollerfor a robotwhosetaskis to explorea simplearena,returningto a recharging

basethatis demarcatedby a blackfloor patchanddirectedby abright light. It wasfoundthatthe

fittestindividualusedahiddennodeof thenetworkwhoseactivationcorrespondedto thedistance

from thebase,reachinga maximumwhenit was‘home’. As theexperimentersnote:

In this experiencethe robotautonomouslyevolved the ability to usethe raw sensor
dataandbuilt an internalrepresentationof theworld in orderto find the recharging
areaandreturnto this placeat a giventime. This behaviour is basedon anaccurate
evaluationof the batteryresidualtime andon an internal representationof the en-
vironment. In fact someof thehiddennodesdisplayedactivation levels thatclearly
mappedtheenvironmentgeometry. (Mondada& Floreano,1996)

Evolutionary roboticsis in its infancy, and the tasksit tacklesare so simple that in many

casesthey canbesolvedby agentswith only themostdirect stimulus-responsereflexes. Indeed

theevolutionarystrategy is brilliant at finding ingeniousstimulus-responsesolutionsto tasksthat

a humandesignerwould normally insist could only be achieved by forming andmanipulating

representationsof the robot’s environment. (This specificquestionis investigatedempirically

by (Miglino et al., 1998).) However, as tasksbecomemorecomplex the useof internalstates
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thatcarry informationabouttheenvironmentbecomeslessandlessavoidable(Kirsh, 1991),and

even in the very simplecasesmentionedabove we find that individual units act asvery simple

representationsin mediatinginteractionsbetweentherobotandits world. IndeedBrookshimself

later concededthat he wasnot arguing againstrepresentationsper se, but that he was merely

advocatingdifferenttypesof representation:

My earlierpaper(1991) is often criticised for advocatingabsolutelyno repre-
sentationof the world within a behaviour-basedrobot. This criticism is invalid. I
makeit clearin thepaperthatI rejecttraditionalArtificial Intelligencerepresentation
schemes.I alsomadeit clearthatI rejectexplicit representationsof goalswithin the
machine.

Therecan,however, berepresentationswhich arepartialmodelsof theworld —
in fact I mentionedthat “individual layersextract only thoseaspectsof the world
which they find relevant— projectionsof a representationinto a simplesubspace”.
The form theserepresentationstake,within the context of thecomputationalmodel
we areusing,will dependon theparticulartaskthoserepresentationsareto beused
for. (Brooks,1995)

Thesamesofteningof anti-representationalistattitudesamongstSouthCoastengineerscanbe

seenamongstClark andWheeler(1998),ScheierandPfeifer(1998),Bickhard(1998),Calabretta

et al (1998),andTani et al (1998),who all agreethat even very simple intentionalbehaviours

aremediatedby representations,but representationsthat canonly be understoodin the context

of activity. At leastoneneuroethologistdraws a similar lesson,but againconfusesrejectionof

computationalistsymbolsandmodules,with rejectionof representationsperse:

Of coursethe cognitive approach— the representationalparadigm— is a level of
interpretationin its own right. At best,it is like Ptolemy’ssystemof epicycles,which
coulddescribethemovementsof theplanetsin sufficientdetail;but aswenow know,
theheliocentricview of theworldprovidesasimplerwayof understandingthismove-
mentandonethatcomescloserto whatisactuallythecase.By analogy, thecognitive-
mapapproachmight obscuresomeof the most importantcomputationalstrategies
usedby the brain. In general,the brain hasevolvednot to reconstructa full repre-
sentationof thethree-dimensionalworld, but to find particularsolutionsto particular
problemswithin thatworld. (Wehner, Michel, & Antonsen,1996)

The representationsadvocatedby both Wehnerand Brooks are not general-purposesym-

bolssyntacticallymanipulatedaccordingto anEastCoastalgorithm,but ratherdescribehow the

sensory-motortransformationsrequiredfor particularbehaviours areachieved. The representa-

tional organisationunderlying,andemergentwithin, onebehaviour needbearno relationto that

underlyinganother.

In Brooks’ experimentsthis separationis embodiedin a ‘subsumption’robotic architecture

— asusedon Cog— in which the mechanismis split into largely independent‘layers’, eachof

which is connectedto both sensorsandmotors. Evolution, both naturalandartificial, doesnot

tendto producesuchextremedisjointednessbut ratherproducesmixedbagsof tricks madeupof

particularsolutionsto particularproblems,in which evolvedcircuitry is usedandadaptedto new

purposes.In eithercase,in orderto understandhow thesesystemsachieve robustco-ordination

with objectsin theirenvironmentit is necessarytounderstandhow informationaboutthoseobjects

playa role in controllingthatbehaviour.
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It is interestingto notethat themostdoctrinaireanti-representationalistshave beencomputa-

tional neuroethologistsandevolutionaryroboticists,ratherthanthebiologistswho studynatural

sensory-motorsystems.It seemsthatthispositionstemsfrom ahealthydesireamongstcomputer

scientiststo disassociatethemselvesfrom the tradition of computationalistartificial intelligence

and its Cartesianunderstandingof representation.Biologistshave rarely beentarredwith the

Cartesiancomputationalistbrush— after all, no-onecanaccusethemof studyingdisembodied

intelligence— andso seemmorecomfortablewith describingthe neuralmechanismsthat they

discover in representationalterms(Roitblat,1994).

Lying behindSouthCoastanti-representationalismthereoften lurks the intuition that some-

thing is only a representationto theextent thatit is partof a generalisedsymbolsystem.Without

sucha systemit is assumedthataninternalstatedoesnot have well-definedsemanticproperties.

They thereforesharethe cognitivist assumptionthat representations— andintentionality — are

to do with computation,ratherthantheability of anagentto actively engagewith its world. The

philosophicalroots,andimplications,of thisargumentwill bediscussedin chapter6.

The lessonof SouthCoastAI is that if you want to build a cogniser, you shouldn’t startby

making up fancy data-structures,sincewithout a body they are both meaninglessand useless.

Moreover, just bolting on sensoryandmotor moduleswill rarely succeedin effectively tying a

symbolsystemto theworld, sincethosecontentsthatahumanintuition assignsto thesymbolsare

unlikely to betheonesthatits crudebodycanmakeavailable.Thiswastheproblemof EastCoast

robotics,asexemplifiedby Shakey (Nilsson,1984).

Shakey wasa mobile robot thatcouldmove blocksrounda setof rooms,accordingto typed

instructions. At its heartwasa predicatecalculusmodelof its environment,manipulatedby a

means-endproblemsolver (Newell & Simon,1972),andgeneratedfrom a cameraimageof its

environment— ‘a seriesof still pictures’,in Costello’sphrase.Howevertheproblemof producing

a symbolicrepresentationof its environmentmeantthattheroomshadto bespeciallydesignedto

beasvisually simpleaspossible,with flat floors,evenly colouredsurfaces,carefullighting, few

obstructions,andsoon. AlthoughShakey worked,it proved impossibleto generaliseits success

to morerealisticenvironments.Themoralis to startby gettingthebodyright, andconcentrateon

tieing it to theworld; representationswill be theemergentresult,asthe evolutionaryroboticists

have repeatedlyfound.TheEastCoastapproachto artificial intelligenceis like notingthatagood

Emmenthalcheeseinvariablyhasholesin it, andconcludingthatthestartingpointfor makingone

is to gluepocketsof air together. TheSouthCoastapproachis to startwith thecheese.If you get

this right, thenyoufind you gettheholesfor free.

The limiting factor in our developmentof intelligent artificial creaturesis not the compu-

tational power of their ‘brains’, but in the morebasicengineeringtechnologyof their bodies.

Currentrobotengineersuseroughly the samemotor andsensortechnologythat the pioneersof

cyberneticsdid, andyet this is wherethe real problemsof embodiedintelligencelie. Therefore

we shouldnot besurprisedat the slow progress.RodBrooksdraws an illuminating comparison

betweenthedevelopmentof computertechnology, andthatof jet airliners. Thepower, capacity,

andspeedof the formerhave doubledroughlyevery 18 months,whereasthesameimprovement

in the latterhastakenalmost40 years.We shouldexpectthedevelopmentof SouthCoastAI to

bemorelike thatof airlinersthancomputers,andfor similar reasons.Building successfulrobots
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dependsmoreonthe‘hard’ engineeringof bodiesthanonthe‘soft’ engineeringof brains.

4.4 Conclusion

In orderto understandhow neuralmechanismscanunderlieintentionalbehaviour it is necessaryto

understandhow they cancarry informationabouttheenvironmentof theorganism.This requires

thatweinvestigatetheentirecausalloop,involvingbrains,bodiesandenvironment.Moreover, this

systemmustinvestigatedin vivo, sincetherelevantneurologicalpropertiesmayonly exist in the

appropriatebehavioural context. Thesamelessonapplieswhenconstructingartificial intentional

systems:we cannotstart from an isolatedrepresentationalmodulethat approximateshumanoid

problemsolving,sincewithouta humanoidbodyit will havenoeffective connectionto theworld

thatit is supposedto represent.



Chapter 5

Intentionality: Insides

In direct contrastto Germanphilosophywhich descendsfrom heaven to earth,here
we ascendfrom earthto heaven. That is to say, we do not setout from what men
say, imagine,conceive,nor from menasnarrated,thoughtof, imagined,conceived,in
orderto arrive at menin theflesh.We setout from real,activemen,andon thebasis
of their real life-processwe demonstratethedevelopmentof theideologicalreflexes
andechoesof this life-process.The phantomsformedin the humanbrain arealso,
necessarily, sublimatesof their materiallife-process,which is empiricallyverifiable
andboundto materialpremises.. . . [We do] notexplainpractisefrom theideabut the
formationof ideafrom materialpractise.
— Marx andEngels,TheGermanIdeology

In thebeginningwasthedeed.
— Goethe,Faust

5.1 Opening the Black Box

Modernphilosophyof psychologystartedwith Freud’s (re-)discovery that thereis moregoing

on in our headsthanwe areconsciouslyawareof. Our consciousselvesarenot mastersin their

own house,in his patricianphrase.This left uswith a problem,sinceit impliesthat if you want

to understandwhat is going on in someoneelse’s headthenit is not sufficient to just askthem

what they were thinking. (And of coursethe sameargumentappliesto ourselves: we do not

alwaysknow whatwearethinking.) If you wantto do psychologythenfirst personintrospection

is not enough. Freud’s solution to this problemwas to develop his theoryof the unconscious

and the techniquesof psychoanalysis,but this endedup asa degenerateform of hermeneutics

devoid of any empiricalrigour. Freudwasa novelistwhomissedhis truevocation,nota scientist.

Skinner’s responseto this malaisewasto re-assert,with a vengeance,theprimacy of third-person

observation. In futureall talk aboutthe insidesof headswasto be abolished,to be replacedby

constructionsover directlyobservablebehaviour.

It is hard to overstatethe extent to which behaviourism hasinfluencedthe subsequentphi-

losophyof psychology. If we definebehaviourism purely operationallyasacceptanceof some

form of the Turing Test (1950) then the term includesnot just the militant analyticalandpsy-

chologicalbehaviourismof Carnap,Hempel,Skinner, andRyle, but alsothemoresophisticated
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empiricist,pragmatistandinstrumentalistversionsof Quine,Putnamnouveaux, Davidson,and

Dennett1. What all thesehave in commonis an agreementthat the only way to settledisputes

aboutpsychologyis by referenceto third-personobservationsof behaviour. In short,we should

treatthebrainasa blackbox: wemayspeculateaboutwhatis inside,but neveropenit up.

Thisattitudehasalwaysseemedquitemysteriousto me.Psychologyis thescienceof discov-

eringwhat is goingon in people’s heads.Thereforeif you wantto settledisputesin psychology

thensurelyyou shouldlook insidespeople’sheads;i.e. try to understandtheneurologicalmech-

anismsunderlyingtheir observedbehaviour. It is time to openthe box. Chomsky, for example,

hypothesisedan innatelanguageorganwithin thebrain to explain certainpatternsin theway in

which we learnanduselanguage.But, asSampson(1997)argues,this evidenceis not, in itself,

sufficient to settlethe argumentoneway or another. The samepatternsof linguistic behaviour

canbe explainedwithout recourseto hypothesesaboutinnatelanguageorgans. But if we want

to know whetherthebraincontainsan innatelanguageorganthensurelythe obviousstrategy is

to look insideto seeif we canfind one? Of coursein day to day practicewe never know what

is going on insidepeople’s skulls. But we shouldnot makea virtue of necessity. After all, if

everythingworkedthe way it appearedto thentherewould beno needfor science,asMarx put

it. In thelastchapterI discussedsomeof thepracticalproblemswith openingthebox,andin the

next two I discusssomeof thephilosophicalproblems.

Of courseI am not the first to suggestthat we openthe box. The mostnotableexceptions

to the behaviourist trendhave beenSmartandthe identity theorists,Fodor, Stich, Block, Kim,

andtheChurchlands,who all arguethat intentionalpsychologicalstates(beliefs,desires,hopes,

fears,assumptions,andtherest)must,by definition,berealisedin entitiesinsidetheheadwhich

representthe outsideworld in someway. The disagreementsarethenover what kind of thing

theseinternalrepresentationalstatesare,andwhatit meansto saythatthey ‘represent’theoutside

world. Are they particularneuronalfirings, or do they exist at a higherlevel of organisationlike

the functionalpatternsof a computerprogram?Must they takethe form of atomisticlinguistic

symbols,or canthey bemorefuzzyanddistributed?Howeverall thesetheoristsfaceaproblem:if

psychologicalstatesareentitiesinsidetheheadthenhow canthefactthatthey representtheworld

makeadifferenceto thebehaviour thatthey control?

Thesolutionto this problemstemsfrom thefact that in orderto understandwhat is goingon

insidetheheadof anagentit is necessaryto understandwhatis goingonoutside.Wehaveto carve

the insidesandtheoutsidesof anagentsimultaneouslyin orderto understandhow its behaviour

is produced.This alsomeansthatwe cannotassumethat theagent’senvironmentwill becarved

in thesamewayasours.WhenI look aroundmy office, for example,I seecomputersandbooks

andpapersandmugs. My cat,on the otherhand,only seesthingsto sleepon andthingsto eat.

Thereforethereis no point looking for ‘mug’ or ‘computer’ representationsinsideher head.My

conceptsmaynot fit herobjects,andviceversa.

In thenext two chaptersI try to defendthesebasicintuitions. In this chapterI concentrateon

theinsideof heads(i.e. how we individuaterepresentations),andin thenext I concentrateon the

outsides(i.e. how weindividuateobjects).Theconclusionis aform of realismin whichsuccessful

thoughtis basedonsomekind of correspondencebetweenthingsin theheadandthingsoutside.

1I don’t carewhethersomeone‘really believes’ in behaviourism,justaslongasthey behaveasif they do.
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Now if oneis arealistaboutanythingthenit is usuallyassumedthatonemustbearealistabout

physics:afterall, physicsis themostempiricallyaccurateandsuccessfulof thesciencesandsothe

onemostlikely tobe‘true’. But realismaboutphysicsusuallycarriesalot of Kantianmetaphysical

baggageaboutuniversalmathematicallaws, essentialandintrinsic types,objectivism,andsoon.

In short realismseemsto imply that thereis a determinatelist of Objectsas they Really Are,

andthatthepointof knowledgeis to bringourmindsinto correspondencewith them.In thesetwo

chaptersI try topresentanalternativetypeof realismthatdoesnotcarrythisbaggagebut insteadis

consistentwith whatFine(1984)callsthe‘naturalontologicalattitude’in which theobjectsof our

everydaylives— trees,washingmachines,streams,andthelike — arejust realas,or evenmore

realthan,theabstractionsof theoreticalphysics.This typeof realismis basedon theway thatwe

carve out theobjectsin theworld throughourown activity, ratherthana correspondencebetween

things-in-the-headanda list of things-out-thererevealedto usby thehigh priestsof physics.Of

coursethereis a reality — a world out there— prior to mind, but this world hasno essential

structure,nofixedsetof types.Accordingto thisview truthboilsdown to thefactthatsomeways

of carvingtheworld aremoresuccessfulfor certainpurposesthanothers.

5.2 Anti-Turing

How canwetell whatis goingon in someone’shead?In otherwords,whatmakesapsychological

descriptionof themtrue?In chapter3 I arguedthathow wechooseto describesomethingdepends

onwhatwewantoutof ourdescription,andthisappliesto third-persondescriptionsof intentional

behaviour asmuchasanything else.For exampleI couldclaim that‘my cardoesn’t like to go up

hills’. Everyonewouldknow whatI meant,andwouldbeableto makecertainaccuratepredictions

aboutits counterfactualbehaviour. In thissenseit is aperfectlygooddescription.Yeteveryone—

apartfrom animists— wouldagreethatit is not ‘really true’.

Sowhatmakesanintentionaldescription‘really true’,andin whatsense?In chapter3 I argued

that if we wantour descriptionsto be ‘really true’ in thesensethat it is ‘really true’ thatplanets

follow elliptical orbits,thatspeciesevolve throughnaturalselection,gravity actsthroughcenters

of gravity, elementsareperiodic,continentsmove with tectonicplates,gassesobey thegaslaws,

andgovernmentsareanexpressionof socialforcesratherthandivine will, thenour descriptions

shouldalsoplay an explanatoryrole. Thereforeif we want our intentionaldescriptionsto be,

roughlyspeaking,‘scientific’ thenthey shouldnot justbeempiricallyadequate,acceptableto our

socialpeers,or evenmaximallypredictive,but shouldalsoexplainhow theobservedbehaviour is

produced.(On theotherhand,if you regardpsychologyasa typeof hermeneuticsor literatureor

therapy, ratherthanasa science,thenothercriteriawill apply.)

So,whatdoesit takefor adescriptiontobecapableof explaininghow abehaviour isproduced?

In section3.3I arguedthatthis dependson thestatusof any theoreticaltermsthatthedescription

useswhich, in the caseof intentionaldescriptions,meansinternalmentalstatessuchasbeliefs

and desires. A behaviourist regardstheseinternalstatesasabstracta, mereconstructionsover

observedbehavioural data,whilst for the anti-behaviourist they are illata , positedentitieswhich

areinstantiatedin theunderlyingmechanismof theagentin a discernibleway. In otherwords,if

intentionaldescriptionsareto beexplanatorythenbeliefsanddesiresmustberealisedin internal

representations: functionalproperties,processesor entitiesof anagent(therepresentationalve-
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hicle) thatplaysa role in theintentionalbehaviour of thatagentin virtue of the informationthat

it carriesaboutsomeaspectof theenvironment(thecontent)2. For example,theratsdiscussedin

section4.2wereableto successfullynegotiateamazeandfind theirfoodbecausetheplacecellsin

their hippocampusconsistentlyfiredwhentheratswerein a particularlocation.This mechanism

underwrotetheir beliefsabouttheir positionwithin themaze,andsowhenwe attributethoserats

with a‘senseof place’wearereallyexplaininghow thatbehaviour is produced,notjustdescribing

thebehaviour weobserve.

Of courserepresentationscanberealisedin thebrainat levelsof organisationhigherthanthat

of singleneurons.This possibility is oftenassociatedwith computationalismbut I wantto avoid

usingthis term,for two reasons.Thefirst is thatcomputationalismusuallyincludesassumptions

aboutlanguagesof thought,symbolsystems,andthe modularityof mind, andI will laterargue

why thesearenot necessary. Thesecondis that thereis no contradictionbetweenunderstanding

representationalvehiclesascomputationalstates,andasstatesof theunderlyingphysicalmech-

anism.Computationalstatesare physicalstates,just at a higherlevel of description.ThereforeI

will talk in generalabout‘brain states’,whilst makingnoclaimsabouttheir level of instantiation.

But why shouldour intentionaldescriptionsdependonwhatis goingon insidetheheadof the

agent,apartfrom fitting into our generalscientific‘idea of thegood’? Whataretheimplications

for thephilosophyof psychology?

Thefirst implicationis that treatingintentionalstatesasbrainstatesmakesthemcausallyef-

ficacious.Behaviourismdefinesintentionalstatesasconstructionsover observablebehaviour, or

asdispositionsto behave. And, aswith otherdispositional properties,problemsariseif weunder-

standthemin termsof actualor counterfactualoutcomes(section3.3). RecallCarnap’sargument

that if thedispositionalpropertyof ‘being soluble’ is definedas‘dissolvingwhenin water’ then

theclaim that ‘X dissolvedbecauseit wassoluble’ is tautologous.Similarly, if intentionalstates

aredefinedsolelyin termsof behaviour thenwearenotmakingasubstantiveclaimwhenwesub-

sequentlycite thosestatesasa causeof thatbehaviour. Of coursethesolutionis that ‘solubility’

describesa propertyof a substancein virtue of which it dissolves,andintentionalstatesdescribe

brainstatesin virtue of whichbehavioursareproduced.

For example,if we describea rat ashaving a ‘senseof place’ if f it cantraversea changing

mazethentheclaim that‘the rat foundthefood sourcebecauseit hada senseof place’ is tautol-

ogous. But if by ‘having a senseof place’ we meanthat the hippocampalplace-cellsof the rat

accuratelycorrespondto its locationthenwe have a truly causalexplanationof its behaviour. (It

wasconsiderationssuchasthesethatforcedTolmanto abandonSkinner’sbehaviourismandlaid

thefoundationsfor cognitivepsychologyin thefirst place(1932).)

Davidson(1980)objectsto this line of reasoning.Hearguesthatalthoughstatementslike “the

causeof A causedA” maybe uninformative or tautologous,thatdoesnot necessarilymeanthat

they arefalse. However suchstatementsonly becomeinformative whenit is possibleto identify

that which fulfills the role of ‘the causeof A’ independentlyof that description(Morris, 1986).

It maybethecasethatwe only discover which substancesaresolubleby putting themin water,

andwemayonly discoversomeone’s intentionalstatesby observingbehaviour, but weshouldnot

confusetheway thatwe measurea propertywith thefactsin virtueof whichanentityholdsit.

2Sofar this looksjust like anargumentfor anidentity theory. In section5.3I show why it is not.
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If intentionalstatesaregroundedin brainstatesthenwe canalsoaccountfor errors. Suppose

that we areunableto producea coherentintentionaldescriptionof a systemthat fully accounts

for its behaviour. We have two choices.The first is to revise the list of beliefsanddesiresthat

we attributeto thesystemin anattemptto makethebehaviour rationallyexplicable. Sucha ret-

rospective revision is alwayspossible,thoughpossiblyat thecostof ascribingwildly implausible

intentionalstatesto theagent.For example,supposeI usea poundcoin to buy a newspaperthat

costs45p,andtheshopkeepergivesmethewrongchange.Why did hedo it? Onepossibleexpla-

nationis thathereallybelievedthat£1 minus45pwas35p,or thatthepoundcoin I gavehim was

worth80p. If sothenhis reasoningwasperfectlyrational,but hisbeliefswerebizarre.(This issue

is discussedbetweenStitch (1981)andDennett(1987,ch4)). This way of accountingfor errors

is equivalentto thepre-Copernicanpractiseof retrospectively addingepicyclesto our Ptolemaic

descriptionsof planetaryorbits in orderto geta fit; a practisethatproducedempiricallyaccurate

descriptionsbut at theexpenseof vastlyconvolutedexplanations.

Thealternative thatDennettdiscussesis to admit that thesystemwasactingirrationally, but

that“mistakesof thissortareslipsin goodprocedures,notmanifestationsof anallegianceto abad

procedureor principle.” In otherwordstheshopkeepersimplymadea mistake.This is equivalent

to noting departuresfrom Kepleranellipsesbut not abandoninghis laws asa result,sincethese

errorscanbeexplainedasbeingdueto a departurefrom theusuallaw of gravity on which they

arebased.As Dennettputsit,

we must descendfrom the level of beliefs anddesiresto someother level of the-
ory to describehis mistake,sinceno accountin termsof his beliefsanddesireswill
makesensecompletely. At somepoint our accountwill have to copewith thesheer
senselessnessof thetransitionin any error.

However we can only usethe lower level theory to describemistakesif we canusethe lower

level theoryto describesuccesses.We cannotuseknowledgeof theworkingsof themechanism

to analysehow a systemhasgonewrongunlesswe know what it shouldhave donein orderfor

thesystemto behavecorrectly3. It is theability to accountfor errorsin thiswaythatdifferentiates

betweensystemsthatarerationalbut error-prone,andsystemsthatarelogicalbut bizarrelystupid.

To err is human,afterall.

Of coursein onesensethe modernbehaviouristsareabsolutelycorrect: in everydaylife we

form andjudgeintentionaldescriptionsonroughlyhermeneuticor instrumentalcriteria. If wecan

makesenseof someone’s behaviour androughly predicttheir futureactionsthenthis is all that

matters.Moreover I amnot necessarilyarguing thatwe shouldchangethesecriteria in practice.

Ratherit is a questionof how we regard the intentionaldescriptionsthatour hermeneuticsgen-

erate.We canattribute the empiricalsuccessof an intentionaldescriptionto therole of internal

representationalvehiclesevenwhilst we have no directexperienceof them,in thesameway that

Keplercouldattributetheempiricalsuccessof theelliptical orbit to anundiscoveredheliocentric

force.

Anti-behaviourismdoesimply, however, thatdiscoveriesaboutthe internalmechanismof an

agentcanaffect our intentionaldescriptions.In onerespectthis is commonsense.For example,

3The problemof differentiatingbetweensuccessandfailure will be discussedin chapters7 and11; the problem
hereis to accountfor theonesthatwe identify.
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theentireplot of CyranodeBergerac is basedaroundaform of TuringTest,in which Roxanneis

fooledinto believing thatChristianis assmartasheis beautifulby his ability to parrotpoetryfed

to him by Cyrano.Theplay hingeson the fact that,werethe trick to berevealed,thenRoxanne

would realisethat it wasour misshapenherothatsheloved,not the dumbChristian.Would the

behaviouristarguethatChristianreallywasapoet,justbecausehepassedtheRoxannetest?Surely

to bea poetit is notenoughto producepoetry;onemustproducepoetryin theright way.

Block makesthesamepoint by imagininga machinethatusesa crudelook-uptableto pass

a Turing Test(1981). A look-uptableworksby simply mappingeachpossibleinput vectorto a

suitableoutput,L � �
i j �� o j � j � . For example,I � �

i j � j � maybea completelist of all questions

in English of lessthan100 words (including mis-spellings),and O � �
o j � j � a list of suitable

responses.EventhoughL wouldbeableto answerany questionthatwegive it, Block arguesthat

if we lookedinsidethe black box thenwe would realisethat it wasn’t really smart,it just acted

smart. But he fails to give a reasonwhy sucha systemis not intentional,despiteits ability to

passany Turing Test;andnor doeshedefinea conditionon how a mechanismworksthatwould

convince him that it were. It may be that any discovery aboutthe workingsof a brain would

leadBlock to rejecta psychologicaldescription— ‘oh look, it’ s not really intelligent, it’ s just a

bunchof neuronsandnerves’ — just aswe rejecttheidiom of magicwhenever we work out the

conjuror’s trick.

The problemwith a look-up table is that it doesnot have any internalstatesthat canact as

causallyefficaciousrepresentationalvehicles:it is apurestimulus-responseengine.Therefore,al-

thoughwemayusefullyattributeit with beliefsanddesiresin orderto makesenseof its behaviour,

theseinternalstatesdonotcarve its mechanism‘at its joints’. However, it mayseemthat,by carv-

ing it in a suitablycontrived way, we could re-describea look-up tablesuchthat it apparently

operatesusinginternalstateswithout makingit any moreintelligent.Onewaywouldbeto create

a new setof vectorsandincorporatetheminto themechanism,L � � �
i j �� sj �� o j � j � . We could

thenform aninternalpseudo-stateby groupingtogetherall thoseinternalvectors,S � �
sj � j � , that

subserve actsto which we would normally ascribea particularbelief, b. For example,suppose

thereis a subsetof all questionswhosecorrectanswersinvolve thebelief,b, thattheearthmoves

roundthesun:

i100 = ‘What is thethird planetfrom thesun?’ �� s100 �� o100 = ‘Earth’

i101 = ‘Doestheearthmove roundthesun?’ �� s101 �� o101 = ‘No’

i102 = ‘Doesthesunmove roundtheearth?’ �� s102 �� o102 = ‘Yes’

Therethusseemsto bea well-definedinternalstate,S � �
s100� s101 � s102 �
	�	�	
� , thatsubserves

the belief b. (Otherbeliefs,suchas ‘the earthis a planet’, may alsobe involved in answering

theseparticularquestions,but they would alsobe implicatedin others.Thusthe setsof internal

stateswould bedistinct but not disjoint.) This systemis obviously no smarterthanL — it has

the sameproceduralsemantics— andyet apparentlyusesperfectlywell-definedinternalstates

correspondingto any beliefsanddesiresthatwe mayascribeto it. Theproblemwith thisstrategy

is that,in orderfor aninternalstatetobeaccordedacausalrole,it mustbedefinedindependentlyof

thebehaviour thatit is invokedto causallyexplain; but theonly thing thatidentifiesthemembers

of S is preciselytheir membershipof S, which is definedby the fact that its memberssubserve

behaviourson thebasisof which theagentis attributedwith belief b. Thereforea tokeninternal
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state,sj � S, doesnot have causalpowersin virtue of its membershipof the set— i.e. beinga

representationalvehicleof aparticulartype— ratherit is of thattypebecauseof its causalpower4.

Thusit wouldbe inaccurateto claim thatL � wasableto answerquestionsaboutthesolarsystem

becausetherelevantinternalstatesweremembersof S. We arebackto claimingthat‘the causeof

A causedA’.

Consideranotherexample. Supposetwo children learnto do two-columnsubtraction.The

first usesthelook-uptablestrategy andjustmemoriseseachandevery sum.Theothermemorises

just thesingle-columnfacts(3-1=2,8-5=3,etc)andworksout two-columnsumsusingtherules

of borrowing, carrying,andso on. Both childrenwill be ableto do the samesums,so it looks

like they bothmusthave theinternalstructuresnecessaryto dosubtraction.Now it is truethatthe

look-up child knows how to do eachparticularsubtraction— just asthe look-up table‘knows’

how to producethe right outputin responseto the right input — but doessheknow how to do

carrying? Is the carryingrule oneof herbeliefs? Surelynot, sincethe correctresultswerenot

producedbecauseof an internalmechanismthat instantiatesthis particularbelief. For example

shewould concludecorrectlythat81 � 35 � 46, but would not reachthis conclusionbecauseof

the carryingrule. Thereforethe two childrenwill show the samebehaviour, but this behaviour

shouldbedescribeddifferentlyin eachcase.Thedifferencesbetweenthetwo childrenareusually

hidden,but mayshow up in the patternof errorsthat they make. The look-upchild will tendto

makerandomerrorsasthey forgetparticularanswers.But childrenthatlearnhow to do carrying

tendto show clearpatternsof errorasthey misapplyparticularrules,suchasforgettingto subtract

onefrom thetenscolumn(Brown & Burton,1978).

In short, intentionalbehaviour is not simply a matterof what somethingdoes, but alsohow

it doesit. Whenwe try to work out what is going on in someone’s head— i.e. whenwe try

to ascertainthebeliefs,desires,motivesandassumptionsthat lie behindtheir actions— we are

doingliterally that.We arenot just layingbetsaboutfuturebehaviour, andnorarewenecessarily

trying to imaginewhat it is like to bein their shoes(or body),eventhoughall thesemotivesmay

be involved. Ratherwe aretrying to determine,at a suitablelevel of description,the functional

organisationof thephysicalmechanismthatsubservestheirbehaviour.

5.3 Externalism

Supposesomeoneavoidsbeinghit by a train andwe explain their actionsby saying‘shemoved

becauseshethoughta train wascoming’. In theprevioussectionI arguedthat this claim is only

(‘really’) true if thereis a representationalbrain statethat instantiatedthis belief andcausesher

to move. But if this is the casethenit seemswe could just aswell saythat shemovedbecause

that brain statewasactive; andeven thoughwe may chooseto describethat stateas‘believing

thata train wascoming’, thesemanticpropertiesarestrictly irrelevantto a causalexplanationof

her behaviour. The sameargumentappliesto the causesof beliefsaswell astheir effects. We

would normallysaythatshethoughta trainwascomingbecausesheheardit. But if thatbelief is

instantiatedin aparticularbrainstatethenwecouldequallysaythatsheheldthatbeliefbecauseof

4Notethatthisassumesaconstructivist approachto settheorysince,contra Frege,Russell,andQuine,I assertthat
Sdoesnotexist prior to theruleusedto constructit. Therefore,in orderto countasacausallyefficaciousinternalstate,
Smustbeanexampleof whatFregeandRussellcalledaclass, ratherthanaset.
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thestimulationof hereardrum,ratherthanbecausesheheardwhatsoundedlike atrain. Of course

in order to explain how her behaviour is in intentionalco-ordinationwith her environmentwe

wouldhaveto supplementthisstoryabouttheinsidesof thepersonwith oneabouttheoutsides.In

orderto understandhow sheavoidstrains,for example,wewouldneedto know abouttheorigins

of theair vibrationsthatexcitedhereardrum.But thecrucialpoint is thatthetwo storiesseemto

bestrictly separable.

This is the point of the brain-in-a-vat thoughtexperiment: supposethat we remove a brain

from a living creature,keepit alive in a vat, andconnectits nerve endingsto a computerthat

hasbeenprogrammedto producethe stimuli that would result from bodily interactionswith a

‘real’ environment.Presumablythebrainwouldnotbeableto noticethedifference,whichseems

to prove that braineventsoccuraccordingto purely local laws andstrictly independentlyof the

environment.Therefore,asPutnamputsit, meaningsdonotplayarolein thehead(1981).In other

wordsonceweunderstandhow mentalstatesareinstantiatedin thebrainof theagentthenwecan

understandhow beliefsanddesirescancausebehaviour; but the problemis thento understand

how theirbeingbeliefsanddesires,how theirhavingsemanticcontent,contributesto their causal

powers.

This argumentapplieswhetherwe regardmentalstatesasbeinginstantiatedin the brain as

computationalstates,or asneurologicalones:

In fact, as far as I can see,if the problemsaboutimplementationwe’ve beendis-
cussingarerealandnot solvable,only theeliminationof the intentionalwould bea
cureadequateto thedisease.For, notice:if theexternalistcharacterof contentshows
thattheimmediateimplementationof intentionallawscan’t becomputational,it also
shows,andfor preciselythesamereason,thatit can’t beneurological(or subatomic,
for that matter). For, neurologicalstates,like computationalones,areindividuated
by their local properties(roughly, by their partsandto eachother). So,presumably
therecan’t beneurologicallysufficient conditionsfor contentstatesif contentprop-
ertiesareexternalist. Soneurologicalprocessescan’t implementintentionallaws if
computationalprocessescan’t. (Fodor, 1994,p15)

Whatmakessyntacticoperationsaspeciesof formaloperationsis thatbeingsyntactic
is a way of not being semantic. Formal operationsare the onesthat arespecified
withoutreferencetosuchsemanticpropertiesof representationsas,for example,truth,
reference,andmeaning. . . . If mentalprocessesare formal, then they have access
only to theformalpropertiesof suchrepresentationsof theenvironmentasthesenses
provide. Hencethey havenoaccessto thesemanticpropertiesof suchrepresentations,
including. . . thepropertyof beingrepresentationsof theenvironment. (Fodor, 1991,
p488)

So,rejectingbehaviourismseemsto imply thatwe mustalsorejectanexternalistaccountof

intentionality— i.e. onein whichthesemanticpropertiesof our thoughtsplayarole in ourheads.

In thissectionI arguethatthis implicationis mistaken.

5.3.1 EpistemologicalExternalism

Rejectingbehaviourismneednot imply internalism.To understandwhy wehaveto startby under-

standing‘representation’asaverb,notanoun.Representationis whatabrainstatedoes, notwhat

it is. Representationis therolethata functionalentityplayswithin theintentionalbehaviour of an
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agent,not a structuralcomponent.This makesrepresentationsdifferentfrom thecomponentsof

mostcomplex systems.

Mostartefacts,for example,areproducedby puttingtogetherpre-fabricatedparts.Thismeans

that, for example,we cantakethe startermotor out of onecar, put it in another, andthe motor

will still do its job. Many majorbiologicalorgans,suchasheartsandlungs,arethesame.This

is what makeshearttransplantspossible.Thesetypesof partsarestructurallyindividuated,but

this is not alwaysthecase.For example,many invertebratesdo not requirelungsto breathesince

respirationin small bodiescanbe achievedby diffusion. This doesnot imply that thereareno

entities,suchasstomataandvesicles,that‘do’ respiration;but ratherthattheseentitiesform adis-

tributed,functionallyindividuated,‘component’or subsystem,ratherthana localised,structurally

individuated,one. It would be impossibleto transplanttherespiratorysystemfrom onebeetleto

anotherwithout transplantingthewholebeetle.As anotherexamplethink of the geographically

diffusecomponentsof humansocieties,suchaspolitical organisations,socialclassesandcompa-

niesetc.Wecannotpoint to asingle,discrete,componentthatperformsthefunctionof respiration

in a beetle,any morethanwe canpoint to theUniversity in Oxford; but this doesnot meanthat

thesefunctionalcomponentsarenot (1) well-defined,or (2) physicallyinstantiatedin a perfectly

intelligible way.

Thereis no reasonwhy representationalvehiclesmustbediscretecomponentsof the brain.

They maybemorelike beetle’s respiratorysystemsthanlungs.In otherwordsrepresentationsare

definedby the role that they play in the overall behaviour of the agent,not physiologically. We

cannotknow whethersomethingis a representationuntil we understandtherole that it playsin a

body in a behaviour in an environment. Therefore,asPeacockeargues(1994),representational

vehiclesareindividuatedexternally, with respectto their content,ratherthaninternallyandnar-

rowly. It is theexternalrelationalpropertiesthatdefinessomethingasa representationin thefirst

place.Thereis nosyntaxwithoutsemantics,asCraneputsit (1990).

But thereis a problemwith this weakform of externalism. In order that mentalstatesare

robustly causalit is necessarythat the representationalvehiclesthat carry themare identifiable

independentlyof the intentionalbehaviour usedto definethat state. For example,O’Keefeand

Dostrovsky had to usean understandingof the behaviour of the rat to pick out the functional

propertiesof its hippocampus.But oncethosepropertieshadbeendiscoveredthey weredefined

neurologically, in termsof the activation of placecells. Thereforealthoughknowledgeof the

overall behaviour of anagentis necessaryfor usto identifywhatneurologicalstatesarerepresen-

tationalvehicles,the existenceof the statethat we identify is not so dependent.Someform of

reductionismis thenpossible,at leastin principle.McGinncallsthis epistemological,asopposed

to metaphysical,externalism(1989):externalsemanticrelationsmaybenecessaryfor usto iden-

tify a stateasa representation,but thesedo not play anessentialcausalrole. So it seemsthat if

we wantour intentionalstatesto becausal,thenthey will not becausalin virtueof their semantic

properties.

5.3.2 Metaphysical Externalism

Epistemologicalexternalismisaformof pragmaticanti-reductionism.Pragmaticanti-reductionism,

if yourecall,startsfromtheassumptionthatcomplex systemsaremadeof componentswhichobey
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fixedlaws independentof thehigherpropertiesof thesystem.Thereforeeventsat thelower level

arecausedby other low-level eventsandlaws. But in chapter2 I defendeda strongerform of

anti-reductionismaccordingto which it is alsotrue thatmicro-eventsmaybecausedat a higher

level. For example,it is possibleto describethemomentumof a particulargasmoleculeasbeing

causedby the pressureexertedon the wall of the container. Therewere two possiblewaysto

justify theuseof downwardscausationasa wayof understandinga systemdependingonwhether

causationis understoodpragmaticallyor counterfactually. The first wasthat the descriptionof

moleculesasreboundingelasticallyis just a usefulapproximation;andthat if we allow this asa

valid descriptionthenthedownwardscausationstoryis anequallygoodone.Thesecondwasthat

lowerlevel eventsareover-determinedby lowerlevel causes,andsowecanpointthecausalfinger

at a higherlevel: thesameactof compressionwouldhave producedthesamerisein momentum,

nomatterwhatparticularcollisionsthemoleculeexperienced.

The sameargumentsapply to the relationshipbetweenbrain statesandenvironments. The

internalistandepistemologicalexternalist(like the reductionistandpragmaticanti-reductionist)

bothassumethatit is possibleto determinethefuturebehaviour of anagentfrom theneurological

laws governing its nervous systemand the stimulationof its sensorynerve endings. However,

as we saw in section4.1, neuralmechanismscan function differently in differentbehavioural

contexts. Thereareno neurologicallaws simpliciter; neuralstuff only ever exists in a body in

interactionwith anenvironment.This is why thevisualsystemof theHorseshoecrabcouldonly

beunderstoodby studyingthewholeanimalin its naturalenvironment,ratherthanby taking in

vitro measurementsfrom a lab preparation.It is alsowhy neuroethologistsspendso long fitting

locustswith radioback-packs.

In otherwords,any statementof neurologicallaw shouldincludethe rider “. . . in such-and-

suchenvironmentalandbehavioural circumstances”,sincethe sameneurologicalstuff may act

differently in differentcircumstances.Thereforeeven if we candiscernthe particularneuralor-

ganisationandprocessesunderlyingan intentionalact, this doesnot threatenthe intentionalde-

scriptionsincethoseneuralfactsareonly truebecauseof thewiderenvironmentalandbehavioural

picture,andit is this level of organisationthat the intentionaldescriptionrefersto. Theneuronal

organisationof anorganismis a resultof its overall behaviour within anenvironment,asmuch

asviceversa. Of course,muchof thestructuralneurologicalpropertiesof anorganismare well

insulatedagainstmodulationscausedby environmentalimpact— andso internalismis often a

verygoodapproximation— but thepoint is thatthereis alwaysthepotentialfor theoutsideworld

to have animpact;andthis is all thatmetaphysicalexternalismrequires.

Metaphysicalexternalismcanalsobecashedout in termsof counterfactuals.Thekey point is

that,aswe saw in thecaseof rat navigation,a behaviour is intentionalonly to theextentthatit is

not dependenton particularstimulus-motorresponses— therat, for example,couldfind its food

despitechangesto particularlandmarksor thefloodingof thearena.Thusits hippocampalplace-

cells fire, andhave their effectson behaviour, becausethe rat is in a particularlocation,rather

thanbecauseof particularretinalstimulation. Indeed,the inherentlyunreliableandnoise-ridden

natureof biologicalnervoussystemsmeansthat creatureshave evolvedsuchthat regularitiesat

the intentionallevel (suchas finding food) are preserved despitethe failure of particularlocal

regularities(suchasa receptorcell firing whenilluminated). As with otherstochasticsystems,
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higherordermayarisefrom lowerdisorder.

Metaphysicalinternalismis trueof anidealbrainjust astheGasLawsaretrueof idealgases,

but that doesnot meanthat it is true of real, living, metabolising,brains,embodiedin bodies

interactingwith their environment. If real gaseswere ideal then it would alwaysbe possible

to eliminatea downwardscausalstory in favour of a lower level description(if we wantedto).

Similarly, if real brainswere like neuralnetworkmodelsthen it would alwaysbe possibleto

eliminateanintentionaldescriptionin favourof a neurologicalor syntacticone(if we wantedto).

But they arenot. Internalismandthegaslawsarebothgoodapproximationsin certainconditions;

afterall, if thegaslawsweretruesimpliciter, thengaseswouldnevercondense.Thecrucialpoint

is thatin bothcasestheaccuracy of thelowerlaws,andthusthecounterfactualsthatthey support,

aredependentuponthosehigherconditions:theexternalforceonthecontainerwall in thecaseof

thegaslaws,andthebehaviouralenvironmentin thecaseof neurologicalprocesses.

In chapter2 I usedtheexampleof gascondensationto show how changesat thehigherlevel

(i.e. raisingpressureandloweringtemperature)cancausea drasticchangeto therulesgoverning

thebehaviour of theparts(i.e. whetherthemoleculesreboundelastically),andsorevealshow the

latteraredependentontheformer;adependencethatis oftendisguisedin ‘normal’ circumstances.

Theparallelexamplein thecaseof intentionalityis to considera behaviour thatnotonly involves

the stimulationof nerve-endings,but also changesthe way the centralnervous systemworks.

Takepsychoactivedrugs.Supposewedrink a glassof whiskey and,dueto theslight intoxication,

entertainthe belief thatwe areover the legal driving limit. Now thesenseof intoxicationis not

producedby particularsensorystimuli, but ratherby theway thatalcoholentersthebloodstream

andis distributedthroughoutthe body, subtly altering the electricalandbiochemicalproperties

of potentiallyevery singleneuronin the entirecentralnervoussystem.The spinningsensation,

for example,doesnot comefrom our tastebuds,but is dueto thethinningof thebloodin theear

canalswhich disruptsthe neutralbuoyancy of the cilial motion detectors.In this casewe have

quite literally takenthe externalobject— the alcohol— andput it insideour heads.This puts

internalismin anawkwardposition:

Internalismimpliesthattheinferenceswedraw from abeliefonlydependonwhetherwethink

it is true,not on thosefactsthatmakeit true or not. But drinking alcoholdoesjust not produce

the belief that we are drunk, but alsoaffects the cognitive consequencesof that belief. If we

werestone-coldsober, but for somereasonwronglybelievedthatwe wereover thelimit, thenwe

would concludethatwe wereunsafeto drive. But if we believedthatwe wereover thelimit, and

reallywere, thenwewouldbemorelikely to rashlyconcludethatwewereperfectlysafe.In other

words,the stateof affairs thatmakethe belief ‘I am over the limit’ true arepreciselythosethat

affect how thebelief is processed.Thesyntaxof realliving cognitivesystemsis causally, andnot

just epistemologically, dependentonsemantics.To put it anotherway, how couldyou convincea

brain-in-a-vat thatit weredrunkapartfrom addingsomealcoholto thevat?

Now a metaphysicalinternalistmayobjectthat,in suchcases,althoughthefulfillment of the

truth conditionsof thebelief mayeffect theoperationalconsequencesof thetokeningof therep-

resentationalvehiclethat realisesit, they do not have theseeffectsqua satisfactionof the truth

conditions.In otherwords,thepresenceof thealcoholin thebloodmayeffect theconsequences

of my belief aboutit, but not becausemy belief wasaboutthe alcohol. Indeedthe presenceof
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the alcoholwill effect many othercognitive processes,andnot just thosethat involve the belief

that we are drunk; and converselymany other environmentaleventsthat are completelyunre-

latedto the contentof the belief, suchasa bangon the head,may alsoaffect the processingof

that belief. The externalistresponseis that this objectionforgetsthat representationalstatesare

alsoepistemologicallyexternal. In otherwords,althougha representationalvehiclemustbe a

physiologically-definedbrainstatein orderto becapableof playinga well-definedcausalrole, it

is theexternalrelationshipsthatmakethestatea representation.It is theability of a brainstateto

reliably carryinformationaboutthepresenceof alcoholin thebloodthatdefinesit asthevehicle

that instantiatesthe conviction that we aredrunk. A belief may be affectedby the presenceof

alcoholeven if it is not reliably correlatedwith it, but in this casewe wouldnot describeit asthe

belief thatI amdrunk.Thereforethesyntaxof therepresentationis affectedby its semanticsqua

its semantics.

Suchdrug-inducedcasesmayseemlike extremeexamples.But oftenwhenanentityappears

to beindependentof its environmentthentheonly wayto revealthedependenceis to considerex-

tremecases,like thegoldobjectin aquaregia. Of course,in many cases,theinternalistassumption

is approximatelycorrect,but we shouldnever forget that it is only anapproximation.Represen-

tationalbrainstatesoccur, andhave their causalconsequences,notsolelyaccordingto local,syn-

tactic,laws,but alsobecauseof external,environment-involving, facts.Althoughrepresentational

vehiclesmaybe in theheadthey, andtheir causalpowers,area propertyof, anddependentupon,

theentireagent-environmentsystem.Theexternalismof representationalvehiclesismetaphysical,

andnot just epistemological— but this doesnot requireany kind of spooky action-at-a-distance.

Of courseall interactionsbetweenthings-in-the-world andthings-in-the-headaremediatedvia lo-

cal biologicalconnectionsobeying localbiological‘laws’. Rather, metaphysicalexternalismrests

on the fact that these‘laws’ only hold becauseof the larger intentional,environment-involving,

picture.In differentbehaviouralenvironmentswemayfind thatnew ‘laws’ apply.

Dennettrecallsthat,whenconsideringtherole of thebrainin intentionalbehaviour, thefirst

fundamentalconclusionhecameto wasthat

theonly thingsthatbrainscoulddowasto approximatetheresponsivity to meanings
that we presupposein our everydaymentalisticdiscourse.Whenmechanicalpush
cameto shove, a brainwasalwaysgoingto do what it wascausedto do by current,
local, mechanicalcircumstances,[regardlessof] whatever it oughtto do, whatever a
God’s-eye view might revealabouttheactualmeaningof its currentstates.But over
thelonghaul,brainscouldbedesigned— by evolutionaryprocesses— to dotheright
thing(from thepointof view of meaning)with highreliability. . . .brainsaresyntactic
enginesthatcanmimic thecompetenceof semanticengines. (1998a,p357)

But brainsarenot syntacticengines.They areliving biological entities,enclosedin bodiesand

coupledto environments.Braintissuecanmimic thecompetenceof syntacticengines— or rather

we canbuild syntacticengines,suchasartificial neuralnetworks,thatmimic them— but this is

justanapproximation,justasmuchasasemanticengine(i.e. anintentionaldescription)is. Brains

‘are’ syntacticenginesto exactly thesameextent thatthey ‘are’ semanticengines,andwe canno

moreeliminatethelatterthanwecantheformer.
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5.3.3 Brains-In-Vats

It may be useful to reconsiderthe sameproblemin termsof a brain in a vat. The situation,

if you recall, is that the brain hasbeenremoved from a living creatureand kept it alive in a

vat, with its nerve endingsconnectedto a computerthat hasbeenprogrammedto producethe

stimuli thatwould resultfrom bodily interactionswith a ‘real’ environment.The internalist,and

epistemologicalexternalist,arguesthat this demonstratesthat thosebraineventsoccuraccording

to purelylocal lawsandstrictly independentlyof theenvironment.

Now theissuehereis not whetherit is possibleto fool brainsaboutthenatureof their world.

We do not needsuchhigh falutin’ thoughtexperimentsto realisethatthis is possible.Ratherthe

issueis thenatureof thedependency betweenbrainsandtheworldand,in particular, theinternalist

insistencethat thedependency stopsat theinterfacebetweenthe two. They arguethatwhatgoes

on insidethe headis only dependenton what happensat the sense-organs(or the socketat the

backof thevat),andthatmoredistalfactsabouttheenvironmentarestrictly epiphenomenal.This

is equivalentto claimingthat,not only couldweprogramthecomputerto convincethebrainthat

it is interactingwith a ‘real’ world,but thatwecouldproducetheappropriatestimuli suchthatthe

brain’s internalprocessescontinuejustasthey wouldhavein a realenvironment.

Themetaphysicalexternalistresponseto suchexamplesis to askhow thecomputerwaspro-

grammedin thefirst place.How doesthescientistknow whatsequenceof stimulationsto produce

in responseto the motor nerve outputsof the brain? The startingpoint for producingsucha

programwould beto investigatethestructureof thebrain,centralnervoussystem,body, anden-

vironmentof theagent,andthenproduceanaccuratemodelof this datain orderto generatethe

appropriatestimuli in responseto thebrain’smotoroutputs.

Now the internalistclaim is that, usingthis method,we canproducea brain-in-a-vat (BIV)

that simulateswhat would have happenedhadthat brain remainedin a body-in-a-world(BBW,

alsoknown asa person)— i.e. thecomputerenvironmentof theBIV usesa modelbasedondata

collectedfromtheBBW, suchthatif they werestartedoff in thesamestatethentheirfutureinternal

activity would marchin step.However thescientist’smodelis basedon restrictedobservational

data,takenwhentheBBW wasperformingparticularbehavioursin particularenvironments,and

we cannotassumethat this modelwill prove perfectlypredictive aboutwhat happensin others.

Of course,in practice,it may. Nonethelessthereis alwaysthechancethatsomeof theproperties

thatour modelassumesto beconstantturn out to bevariable,andthusthatbehaviour of thetwo

systemswill diverge.Thusweonly haveaguaranteethatthebehaviour of theBIV will matchthat

of theBBW to the extent that they replicatethe behaviour that wasmeasuredin the real world.

RecallFeynman’s insistencethat

scienceis uncertain;themomentthatyou makeapropositionabouta region of expe-
riencethatyouhave notdirectlyseenthenyoumustbeuncertain.But wemustmake
statementsaboutthe regionsthat we have not seen,or thewholebusinessis no use
. . .We have to makeguessesin orderto give any utility at all to science.In orderto
avoid simply describingexperimentsthat have beendone,we have to proposelaws
beyondtheirobservedrange.Thereis nothingwrongwith that,despitethefactthatit
makesscienceuncertain.If you thoughtthatsciencewascertain— well, that is just
anerroronyourpart. (1965,p76)

Outsideof thesecertainsituationstheBIV maycontinuein blissful ignorancethatwhatis now
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happeningmaynotbewhatwouldhave happenedif it wereconnectedto a ‘real world’ insteadof

a computer. But thatis not thepoint, which is ratherthat,in orderto ensurethatthetwo systems

stay in step,the scientisthasto go andcheckthe model againstthe original BBW, and make

adjustmentsasandwhennecessary. Thereforetheexactsequenceof internaleventsin theBIV is

dependentontheexternalworld of theBBW, eventhoughthisconnectionis notmediateddirectly

throughthesenses(asit is for theBBW), but indirectlyvia themeasurementsandtinkeringof the

scientist.

Putnamusedtheexampleof the BIV to show how what goeson in our headsis, in a strong

sense,independentof what happensin the world. This conclusionfollows naturally from the

assumptionthat all objects(including neuralmechanisms)are, in strongsense,independentof

their environment.OncewereplacethisKantianassumptionwith theanti-reductivematerialismI

outlinedin chapter2, thenthenaturalconclusionis thatwhatgoeson in our headsis irreducibly

dependentonwhathappensoutside.

5.4 Emergent Representation

If youwantto know how brainsproduceintelligentbehaviour thentheusualexplanation,whichwe

inheritedfrom Descartes,goessomethinglike this. Therearetwo separatesystems:anagentand

anenvironment.Theagentcontainsrepresentationswhich aremanipulatedaccordingto thelaws

of neuroscienceand/orsyntax,andtheenvironmentcontainsobjectswhich aregovernedby their

own laws. Thesetwo systemsarethenlinked by sensorsandmotors.Theproblemfor Descartes,

andall subsequentrepresentationalists,hasbeento explain how thecontentof therepresentations

— i.e. their relationshipto theworld — playa role in thehead.Theartificial intelligentsiasimply

assumedtheproblemwasunimportantandsocameupwith machinesthatwereableto manipulate

representations’til the cows camehome,but which hadno essentialconnectionwith the things

thatthey weresupposedto thinkingof.

In this chapterI have tried to presenta solution to this problem. The trick is to start by

regardingtheagentandits environmentasa singlesystem,not two separatebut connectedones.

Representationsareanemergentpropertyof this wholesystem,ratherthana partof oneof them,

and they are emergent in both a weak and strongsense. Representationsare emergent in the

weak sensebecausea brain stateis only definedas a representationwith respectto the whole

system(epistemologicalexternalism).And representationalbrainstatesareemergentin a strong

sensebecausethey, and their causalpowers,aredependenton the whole system(metaphysical

externalism).Thereforeif you try to takeanagentout of its environment(á la AI) then,strictly

speaking,it doesn’t containany representationsatall5.

Thisapproachto theproblemof representationaffectshow weunderstandtherelationshipbe-

tweenintentionalityandinformation.I, like many othertheorists,especiallysinceDretske(1981),

useaninformation-theoreticdefinitionof representationin which therepresentationalnatureof a

vehiclerestson its ability to carry informationaboutanexternalstate.Howeversuchtheoriesof-

tengive theimpressionof intentionality beingreducibleto theprocessingof representations;that

representationsaretheatomsof intentionality andwhenyou put enoughtogetheryou getabout-

5Thissolutionto Descartes’problemmayseemto havetheadvantagesof theft overhonesttoil, in Russell’sphrase,
but I preferto seeit asliberation ratherthantheft.
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ness.But if we regardrepresentationsasemergentfrom behaviour, thenthis picturegetsturned

on its head.

Informationis everywhere— wherever thereis causetherewill becorrelation,andwherever

thereis correlationthereis information— but it is usuallycausallyinert. Informationcarriers

have causalpowers,but not in virtue of the informationthey carry. If, however, the effect for

which we seeka causeis theco-ordinationof anagentwith respectto its environment— i.e. an

intentionalbehaviour — thenthe propertyof therepresentationalvehiclecapableof having this

effect is preciselythefactthatit carriesreliableinformationabouttheexternalobject.Information

only becomesa causalpropertyin thecontext of intentionalbehaviour. Aboutnessdoesnot flow

upwardfrominformation-carryingrepresentationsto intentionalbehaviours,but is ratherbestowed

from above. Justbecausewe have foundsomethingin the headthat bearsinformationaboutan

externalobjectthisdoesnotyetmakeit a representation.Representationis only happeningif that

informationplaysacausalrole in thebehaviour of theagent.Representationsarenot theatomsof

intentionalitythatcanbegluedtogetherto makeintelligence,but definingpropertiesof anagent

thatis ableto actintentionally.

A behaviour is ‘really’ intentional(sensuchapter3 andsection5.2)if f it is mediatedby repre-

sentations;but an information-carrieris only a representationif it playsanappropriaterole in an

intentionalbehaviour. Thismayseemcircular, but thepoint is thateachlevel of organisation(i.e.

brainsandbehaviour) canonly properlybeunderstoodin thelight of theother. Wecanonly make

sureprogressin psychologyif we ceaseto regardthe brain asa black box. Conversely, we can

only understandbrainsin thelight of anunderstandingof thebehaviour thatthey underlie.It is this

latterpointthatmarksthedifferencebetweennaturalisingintentionality, andreducingit: to reduce

anintentionaldescriptionis to show how it canbederivedfrom a setof independentlower-level

facts;whereasto naturaliseanintentionaldescriptionis to show how it is systematicallyrelatedto

onebelow. Naturalisationimpliesreductionunlessthelowerlevel is alsodependentonthehigher,

which is whatexternalismimplies.

Behaviouristsregardbeliefsanddesiresasconstructionsover behavioural data,andnothing

to do with eventsin the brain per se. Behaviourism implies that if two agentsexhibit the same

behaviour thenthey musthave the samebeliefs,even if thosebehaviours areproducedby non-

isomorphicmechanisms(rememberthe look-up child andthe carryingchild). Identity theorists

andcomputationalists,ontheotherhand,reducebeliefsanddesiresandclaimthatthey simplyare

brain states(at the appropriatelevel of description).My alternative is that intentionalstatesare

the role thatbrainstatesplay within behaviour. They arenot propertiesof brainsandthey arenot

propertiesof behaviours,ratherthey aretherelationshipbetweenthetwo. To entertaina belief is

to possessa brainstatewhoseinformation-carryingpropertiesallow you to achieve certaintypes

of interactionwith theworld. And neitherclausein this definitioncanbeamputated:if you omit

thefirst, thenyou justhavesomethingwhosebehaviour appearsto involvebelief;andif youomit

thesecondthenyoudon’t havea belief, justa brainstate.



Chapter 6

Intentionality: Outsides

If a lion couldtalk, wecouldnot understandhim.
— Wittgenstein,PhilosophicalInvestigations

‘Ouch’ is aone-wordsentencewhich amanmayvolunteerfrom timeto timeby way
of laconiccommenton thepassingshow.
— W.V.O.Quine,Word andObject

In thepreviouschapterI discussedtheproblemof carvinguptheinsidesof anagent,of picking

out its beliefsanddesires,in orderto makesenseof its behaviour. But in orderto do this we also

have to solve thesymmetricalproblemcarvingup theoutsides,i.e. picking out theobjectsof its

environment.We not only wantto know whattheagentis thinking,but alsowhatkindsof things

it is thinkingof.

This problemis often ignoredsincethe only philosopherswho worry aboutrelatingthings-

in-the-headto things-outside— i.e. realists— alsotendto betheoneswho assumethat thereis

a fixed list of Objectsin theworld, thatsciencewill in theendtell themwhat thoseObjectsare,

andif thecontentsof the agent’s thoughtsarenot on that list thenthey arejust plain wrong(or

not thinking aboutanything realat all). Thereforethejob of discoveringwhatkindsof thingsan

agentmaybethinking of is a job for naturalscientists,not psychologistsor philosophers.On the

otherhandWittgensteinandRorty noticetheproblem,but assumethereis no solutionsincethe

only way to know whatkindsof thingsa lion is thinking of is to bea lion. In this chapterI argue

thatthereis asubstantiveproblemhereand thatit is solublefrom athird-personperspective.

6.1 Senseand Reference

Considerthe following two examples.The first is Putnam’s twin-earthexperiment(1975). Sup-

poseJeanis transportedin hersleepfromearthto twin-earth.Twin-earthis exactlylike theoriginal

exceptthatwateris madeout of XYZ not H2O. However thestuff still looksandtastesthesame,

andsoasfar asJeanis concerned(not beinga chemist)thereis nodifference.Putnamintroduced

this exampleto prove how thereis moreto thecontentsof our beliefsthantherole thatthey play

in our heads:the propertiesof thestuff thatJeancalls ‘water’ have changedeven thoughJean’s
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thoughtsaboutit have not. The aspectof Jean’s thoughtsaboutwaterthat remainsthe sameon

earthandtwin-earthis the‘narrow’ content,andtheaspectthathaschangedis the‘broad’ content.

Thesecondis Frege’s exampleof theterms‘EveningStar’ and‘Morning Star’ (1892).These

termsmeantdifferentthingsto theancientsbut laterastronomersdiscoveredthatthey bothreferred

to the samething, namelyVenus. Thus in Putnam’s examplethereare two distinct referents

(XYZ andH2O) which Jeangraspsusinga single term with a singlesense(Water). Whilst in

Frege’s examplethereis a singlereferent(Venus)thatwasgraspedusingtwo termswith distinct

senses(EveningStarandMorning Star). ThusFrege andPutnamaretrying to draw the same

distinctionbetweenthoseaspectsof meaningthatplayarolein thehead(senseandnarrow content,

respectively) andthosethatdonot (referenceandbroadcontent)1.

TheproblemthatFrege andPutnam’s examplesgenerateis this: Jeandid not noticethedif-

ferencebetweenwaterandtwin-water, andtheancientsdid not seethelink betweentheEvening

StarandtheMorningStar. We areonly ableto draw thedistinctionbetweensenseandreference

(or narrow andbroadcontent)in thesecasesbecausewetakeakind of God’s-eyeview of thesitu-

ationfrom whichweareawareof thingsthattheancients,andJean,werenot. But for all weknow

theremay beHigher beingsthat aremakingup the samekind of thoughtexperimentsaboutus

(‘imaginea groupof peoplewhostupidlythink thatwateris H2O, whenof coursemodernsuper-

physicsshows that this wasjust a crudeapproximation’).Thereforeour talk aboutthereference

of water‘being’ H2O is just assense-ladenasJean’s takeon theworld. If referentsaresupposed

to beindependentof us,thenhow canwetalk aboutthem?As Putnamargues,‘Whatobjectsdoes

theworld consistof? is a questionthat it only makessenseto askwithin a theoryor description’

(1981,p49).Or, asNabokov put it, ‘reality’ is a termthatmeansnothingexceptwhenin quotes.

Now it must be acknowledgedthat many realistically-mindedphilosopherscannotseethis

problem,or — andthisamountsto thesamething— they donotthink thatit matters.Why should

it be necessaryto be able to talk aboutthe referentof our thoughtsin a way that doesnot use

our vocabulary of thoughts?Why shouldwe requirethatit is possibleto ‘reduce’thereferent,or

stateit in otherterms?Suchphilosopherswouldarguewearetalkingaboutthereferentsimplyby

mentioningit, andthatthethingwearetalkingaboutis independentof ourwayof talking. But the

problemstartsto manifestitself assoonaswe try to preferoneway of describingtheworld over

another. Fregewouldconclude,for example,thatthetermVenusis betterin somewaythaneither

Evening or Morning Star; andPutnam’s thoughtexperimentseemsto suggestthat Jeanwould

have beenmoreaccuratein describingthewetstuff in herworld(s)asH2O andXYZ respectively.

But why?

Frege did not have a solutionto this problembut hedid have a way roundit, a strategy that

subsequentlybecamefundamentalto mostanalyticphilosophy. Frege startsfrom Kant, and in

particularKant’s assumptionaboutwhat the world is ‘really’ like; namelythat it is dividedinto

independentobjects-in-themselveswhich possessvariousproperties. Frege concludesthat if a

languageis to bescientificallyrespectablethenits structuremustreflectthisessentialstructureof

theworld (Dummett,1991b,ch20).Thismeansthat(scientificallyrespectable)sentencesmustbe

expressiblein predicate-subjectform, P � x � , wherex refersto anobjectdefinedindependentlyof

thatsentence,andP a propertythatis predicatedof it:

1Fodor(1994)alsodrawsacomparisonbetweenthesetwo examples,thoughfor aslightly differentpurpose.
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Statementsin general,just like equationsor inequalitiesor expressionsin Analy-
sis,canbeimaginedto besplit up into two parts;onecompletein itself, andtheother
in needof supplementation,or ‘unsaturated’.Thus,e.g.,wesplit up thesentence

‘CaesarconqueredGaul’

into ‘Caesar’and‘conqueredGaul’. The secondpart is ‘unsaturated’— it contains
an empty place;only when this placeis filled up with a propername,or with an
expressionthatreplacesa propername,doesa completesenseappear.

. . .Whenwe havethusadmittedobjectswithout restrictionasargumentsandval-
uesof functions,the questionariseswhat it is that we are herecalling an object.
. . .HereI canonly saybriefly: An objectis anything thatis not a function,sothatan
expressionfor it doesnotcontainany emptyplace.(1891)

Frege’scondition— thattruth-bearingsentencesmustinvolvepredicationovera‘saturated’object

term with prior reference— recursin many forms. We find it in Russell’s claim that a subject

cannotmakea judgementaboutsomethingunlessthey canknow which object their judgement

is about;i.e. that the subjectcanrefer to thatobjectindependentlyof thatparticularpredication

(1905). We also find the sameassumptionin Evan’s generality constraint (1982), Fodor and

Pylyshyn’s criterion of systematicity(1988),andMillikan’ s conditionof propositionalstructure

(1984). Theassumptionis thesamein eachcase:a subjectcannotpredicatea property, P, of an

object,x, unlessthey canequallywell predicateany otherproperties,Q or R, of x, andpredicate

P of any otherobjects,y or z. Thesameassumptionalsolies behindthe argumentwithin South

CoastAI (section4.3) that information-bearingfunctionalstatesonly countasrepresentationsto

the extent that they arepart of a moregeneralsymbolsystem.WhenBrooks,Beer, Harvey and

Wheelerdeclarethatonecanhave‘intelligencewithoutrepresentations’they meanrepresentations

thatmeetthegeneralityconstraint.

How doesFrege’s (or Russell’s,or Evans’)conditionhelpusavoid theproblemof reference?

Comparethetwo sentences

1. Thereferentof theterm‘the MorningStar’ is Venus.

2. Thereferentof theterm‘Venus’is theMorningStar.

Now strictly speakingboth sentencesaremeaninglesssincethereis no non-circularway of

talkingaboutthereferentof aterm.NonethelessFregeetal giveusareasonfor preferringthefirst

sentenceto thesecond.Thereasonis that‘Venus’is amoreobjectivetermthan‘the MorningStar’

becausetheterm‘Venus’maybeusedindependentlyof whenin thesky it appears,whereas‘the

MorningStar’ is morecloselytied to particularobservationconditions.For example,thesentence

‘the MorningStarappearsin themorning’is (almost)tautologous,but thesentence‘Venusappears

in themorning’ is not. In short,theterm‘Venus’hasabetterclaimto bepartof anidealscientific

languagethan ‘the Morning Star’. It is this that justifies the assertionof 1 ratherthan2. Of

courseour thoughtsmay never comeinto ultimatecorrespondencewith the way that the world

‘really’ is (andwe would not know it even if it did), but we canstill tell whenwe aregetting

closer. It might turnout thatweweremistakenaboutVenusbeinga ‘real’ objectall along,but the

discovery of factsaboutVenusthatareindependentof its positionin thesky is evidencethatwe

arenot. It is interestingto notethateventhemosthardenedrealist-mindedscientistsrarelyclaim
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thatthey actuallyknow thetruth,insteadthey usuallyonly claim thatwecangetbetterandbetter

approximationsto it. And theclosenessof thatapproximationis judgedaccordingto how well our

thoughtsmeetFrege’s conditions2.

Frege avoids the problemof reference,but doesnot solve it. He givespowerful reasonsfor

preferringonesystemof descriptionto anotherbut thesereasonsarestill basedon anunjustified

Kantianassumptionabouttheessentialstructureof theworld. Thefundamentalobjectionremains

thattheonly thingsthatourmindshaveaccessto — i.e. theonly thingsthatplayarolein ourheads

— aresenses.Frege definessenseasthemodeof presentationof a referentto a mind but there

is an alternative tradition, startingwith the later Wittgensteinandincluding Rorty andthe later

Putnam,thatdefinessenseindependentlyof any notionof reference.Accordingto this tradition

‘the senseof anexpressionconsistsin its role within thecomplex socialpracticeconstitutingthe

communaluseof the language. . .An individual speaker’s graspof thatsensethenbecomesone

ingredientin his ability, acquiredby training,to engagein thatpractice’(Dummett,1991a,p17).

Accordingto this traditionTruth doesnot lie in a correspondencebetweenthings-in-themselves

and things-in-the-head(or expressionsin a language),but in the ability of an individual to use

languagesuccessfully.

For example,supposethatJeanwalksinto abarandasksfor aglassof water, butwhenshegets

it shecomplainsthattheglassdoesnot just containwaterbut alsotracesof mineralsalts,bubbles

of carbonmonoxide,anda sliceof lemon. Is it a glassof water?Clearlyyes,sincethenormsof

correctpracticefor barsdefinewhatconstitutes‘a glassof water’ in thatcontext; differentnorms

apply in a chemistrylab, whereit is not normal(i.e. correct)practiceto addice anda slice to

beakersof water.3 ThuswecandiscusstheTruthof theuseof termslike ‘water’ without recourse

to metaphysicaldebatesaboutwhatwater‘really’ is4.

Canwe do without a notion of reference,as Wittgensteinet al maintain? The solereason

for clinging onto referenceis that we needsomeway of explaining why somerepresentational

vocabulariesaremoresuccessfulfor certainpurposesthanothers.Why, for example,doespassing

an electriccurrentthroughwatergeneratehydrogenandoxygen? Unlesswe believe that water

really is madeof H2O thenwe arelost for anexplanation.It is only thepossibilityof realismthat

makesthesuccessof sciencenon-miraculous,asPutnamput it (1973). This point is themirror-

imageof that raisedin the previous chapter: if we want to usethe conceptof belief to explain

behaviour thenbeliefsmustbe instantiatedin the brain mechanismunderlyingthat behaviour;

similarly, if we want to usereferenceto explain the successof the behaviour that thosebeliefs

play a role in, thenthe referenceof thosebeliefsmustbe instantiatedin the world outsidethe

head.But is thereany non-circularwayof talkingaboutthereferenceof our thoughts?

Thereare two stepsto breakingout of this circle. The first stepis to adopta third-person

perspective. It is impossibleto directly observe the world of referenceoutsideour own head5,

but we canobserve the world that surroundsotherpeople’s. But thenthereis still the problem

2I believe thatoneconsequenceof this is thatmathematicalphysics,amongstall thesciencesandrival systemsof
thought,is seenashaving thebestchanceof graspingtherealstructureof theworld sinceit approachesmostcloselyto
theFregeanideal.But this is anotherquestion.

3Theoriginsof thesecriteriaof successandcorrectnesswill bethesubjectof chapters8–11.
4WinogradandFlores(1986)useanotherwater-basedexampleto makeasimilarpoint.
5Thoserealistically-mindedphilosopherswho do not acknowledgethe fundamentalproblemof referencethat lies

behindthis chapterwill probablydeny thisclaim;but I havea feelingI will have lost thema long timeagoanyway.
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of picking out thereferentsof their thoughts.We will have to usesomevocabulary, somesetof

concepts,to pick outtheobjectsthatthey arethinkingof, andarewenottrappedin usingourown?

Whatkindsof thingswould a lion talk of, if it could?Thesolutionis to definea new vocabulary

for pickingout theobjectsin otheragents’worlds,andonethatis not basedonourown concepts.

This is thejob thatEvans’conceptof Non-ConceptualContent(NCC)cando.

6.2 Non-ConceptualContent

Non-conceptualcontentis contentthat is characterisedusingconceptsthat the agenthaving the

thoughtdoesnot necessarilypossess.For example,supposewe heara soundcominga certain

positionin spaceandwe turn our headto seewherethesoundwascomingfrom. Looking back

on the experiencewe may describethe referenceof our stateof mind in Fregean,conceptual,

objectivetermsas‘a soundsourcelocatedatpositionX’, but this thoughtprobablyneveroccurred

to us at the time. We just turnedto seewhat it was. Evanssuggeststhat it is moreaccurateto

describethecontentsof our thoughtsin termsof ouractivity:

What is involved in a subject’s hearinga soundas coming from suchand sucha
positionin space?. . .Whenwe heara soundascomingfrom a certaindirection,we
do not have to think or calculatewhich way to turn our heads(say)in orderto look
for the sourceof the sound. If we did have to do so, then it ought to be possible
for two peopleto heara soundas coming from the samedirection and yet to be
disposedto do quitedifferentthingsin reactingto thesound,becauseof differences
in theircalculations.Sincethisdoesnotappeartomakesensewemustsaythathaving
spatiallysignificantperceptualinformationconsistsatleastpartiallyin beingdisposed
to dovariousthings.

Thus the contentof the thoughtis betterdescribedas somethinglike ‘a soundcoming from a

directionthatwould be foveatedif we turnedour headso’. This descriptionof the contentuses

concepts(‘direction’, ‘foveate’,etc) thatwe arenot assumingthat the agentusedat the time, or

evenpossesses,andinsteadmakesessentialreferenceto their ability to actin theworld (‘turn our

headso’) — describedby Cussinsas‘the realmof embodiment’.

Evansoriginallydevelopedthetheoryof NCCto betterdescribeourfirst-personperceptualex-

perienceof theworld, andthis is largelyhow thetheoryhassubsequentlybeenusedby Peacocke

(1992),Cussins(1992a),Crane(1992)andothers.But it canalsobeusedfrom athird-personper-

spective to describethethoughtprocessesof agentswithout makingany assumptionsof whether

they areconsciouslyawareof themor not (Bermúdez,1995)(Chrisley, 1995). Considerthe ex-

ampleof a frog striking at flies. What is thefrog thinking of whenit doesthis? Of coursein one

senseit is not thinking of anythingat all. If it hasany consciousnessthenit is a very limited one.

On the ladderof cognitive complexity it is only onestepup from my reluctantcar. Nonetheless

it usesinternalstatesthatbearinformationabouttheenvironmentin orderto co-ordinateits inter-

actionswith the world — i.e. very simplerepresentations— andsowe canusefullyexplain its

activity by ascribingit with simpleproto-beliefs6. But whataretheseproto-beliefsof? Fromour

Gods-eyeview of thefrog wecanseethatthethingsthatit is strikingatareflies. An entomologist

6If you arenot happywith this examplethenwe could takea few morestepsup the ladder. How abouta lion?
A chimp? A new-bornbaby?All we needis an exampleof anagentwhosebehaviour we canusefullyexplain using
psychologicaltalk but whoseconsciousexperience,if it hasone,is verydifferentfrom ourown.
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could go onestepfurtherandidentify the individual speciesof fly. But it is obvious that these

fine distinctionsin carvingup theworld play no role in the frog’s activity. A frog doesnot have

theconcept‘fly’, let alonea conceptof particularspecies.As far asit is behaviourally concerned

all it perceivesare‘things thatit shouldstrikeat like soandeat’. This is thecontentof its belief,

describedusingconceptsthatwearenotpre-supposingthatthefrog itself possesses.

Evans’analysishassimilaritieswith Gibson’secologicaltheoryof perception(1966)(1979)7.

Gibsonarguesthatthebasicthingsweperceive arenotobjectsasthereductionistimaginesthem,

but affordances. An affordance,asdefinedby Gibson,is theway in which theenvironmentcan

play a role in thebehaviour of a creature.For example,thesurfaceof a pondprovidestheaffor-

danceof ‘somethingto walk on’ for a pondskater, but not for a human.An affordancedescribes

anenvironmentfor, or with respectto thebehaviour of, a creature.It describestheworld of the

creature,andnot the world asviewedfrom nowhere— or, rather, from the point of view of no

body. An affordanceis thusarelationalpropertyof anenvironment,definedwith respectto aspe-

cific behaviour of aspecificorganism.Thesameobjectcanprovidemany differentaffordancesfor

a singlecreatureand,conversely, differentobjectscanoffer thesameaffordance.Fliesandbees

bothprovide theaffordanceof eatabilityfor a frog, while a pondprovidesboththeaffordanceof

spawning,andof escapingfrom terrestrialpredators.

Specifyingcontentsin termsof affordancesturnsthestandardanalyticaccountof perception

on its head.This accountwasinheritedfrom theBritish empiricistsby thelogical positivistsand

passed,via Carnap,to cognitivism,computationalismandEastCoastAI, whereit foundcanonical

expressionin theworkof Marr onvision(1982).Accordingto thisaccount,perceptionstartswhen

we form aninternalmapof theobjectsin our world from sense-data.Theseperceivedobjectsare

thencategorisedandattributedwith propertiesso thatwe canplanour behaviour. Thereforethe

ability to act in the world is built upona morebasicability to perceive objects. But according

to EvansandGibsonperceptionis not primarily the ability to form an objective mapof one’s

environment,but theability to actwithin it8. Mostof thetimeweareactivelyengagedin theworld

ratherthanconsideringit passively. (Philosophersarethe exceptionto this rule, which explains

why they aresofondof thestandardmodelof perception.)Of coursewe arealsoableto perceive

objectspassively, to categorisethemandpredicatepropertiesof them,but this passive ability to

perceive objectsis built ona morebasicability to perceiveaffordancesin ourenvironment.

For example,whenwereachfor asaucepanor avoid trippingover thecatwedonotprimarily

perceive themascategorisedandlabelledobjectsbut assomethinglike ‘things to cookwith’ or

‘things to avoid’. Indeed,eventhesedescriptionsof thecontentsof our thoughtsaremisleading

since,by definition, it is not possibleto give an accuratetranslationof the contentof a non-

conceptualthoughtusingplain Englishconcepts.Onealternative way of describingthis content

is to hyphenatethe description(e.g. ‘thing-to-cook-with’), to show that the contentshouldbe

understoodasa unifiedwholeratherthana constructionof sub-concepts.But thecanonicalway

of describingsuchcontentsis to describetheactivity they play a role in. Thus,for example,it is

moreaccurateto saythatour thoughtsaboutthesaucepanat thetime wascomprisedof a correct

recognitionthattheenvironmentenabledusto boil potatoesby moving andactingin certainways.

7And Rowlands(1997)showshow thisanalysisfits neatlyinto anevolutionaryframework.
8Gibson’s analysisof perceptionis oftenseenasincompatiblewith a referentialtheoryof mind, but Slomangives

anexampleof how this is notnecessarilythecase(1989).
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Oneconsequenceof this is thatin orderto communicatethecontentof a(non-conceptual)thought

from oneheadto anotherit is notsufficientthatthey sharethesamelanguage;they mustalsoshare

thesamebody(or, at least,thesameabilitiesto act in their environment).Someonewho cannot

cook, for example,cannotreally know what a skilled chef meansby ‘a saucepan’becausethey

cannotknow whatasaucepanmeansto them.

NCC enablesusto describethecontentsof thoughtsusingconceptsthat theagenthaving the

thoughtdoesnotnecessarilypossess.Thismaybebecausetheagentdoesnothaveany conceptsat

all (asin thecaseof thefrog), it maybebecausetheagenthasthoseconceptsbut did notusethem

at the time (asin thecaseof our perceptionof cookingimplements),but it mayalsobebecause

theagentusesconceptsthataredifferentfrom ourown. ConsiderQuine’sexampleof thelinguist

trying to understandthelanguageof a native tribe (1960). Thelinguist observesthatwhenever a

native seesa rabbit they point andsaygavagai, but how shouldthey usethis evidenceto decide

what ‘gavagai’ means?Quinearguesthat the meaningof ‘gavagai’ is underdeterminedby the

observed behaviour. Justby observingthe native pointing to rabbitsthe linguist doesnot have

enoughevidenceto decidewhether‘gavagai’meansthesameas‘rabbit’, or if it meanssomething

like ‘undisconnectedrabbitparts’— you cannothave onewithout the other, andso thereseems

to beno principledwayof choosingbetweenthetwo possiblemeanings.But thereis moreto the

meaningof ‘gavagai’ thanits observationconditions.Thereis alsotherolethatrabbitsplay in the

life of thenative speaker. And it is this aspectof meaningthatwe canusethetechniqueof NCC

to describe.

For example, supposethat the linguist discoveredthat the native had accessto a genetics

lab, andwasfond of sequencingthe DNA of any animalsthat shecameacross.This would be

evidencethatthenative’sconceptof gavagaihadasimilarmeaningto thatof anEnglish-speaking

biologist’sconceptof rabbit— somethingalongthe linesof ‘membersof an inter-fertile species

of rodentsidentifiedthroughtheir possessionof a wild-typegenomeof XYZ’. On theotherhand

if the linguist foundthat rabbitswereno morethana sourceof food andskin to thenative, then

the meaningof gavagaiwould changeaccordingly. Thusthe linguist cantry to understandthe

meaningof a termby understandingthe role that it playsin the life of thenative speaker, rather

thanby trying to find a conceptin her own vocabulary that is anexact translationof it. Indeed

it is unlikely that, in the formercase,theEnglish-speakinglinguist would have a conceptthat is

a synonym of ‘gavagai’ for the samereasonthat shecould not quitegraspanEnglish-speaking

biologist’sconceptof ‘rabbit’. Theobstaclepreventinganaccuratetranslationis that thelinguist

andbiologisthave differentwaysof interactingwith rabbits,ratherthandifferentvocabularies.

The meaningof a term is definedby the role it plays in an agent’s overall activity — its

being-in-the-world,form of life, existence,world, praxis,practicaldiscourse,lifestyle, or mode

of production,dependingon one’s choiceof existentialphilosopher9. Wordsaretools,andtheir

meaningis definedthroughhow they areused.Now whenwe describetheuseof a tool, we are

not trying to ‘translate’thattool into words.Whenwe describehow a hammeris usedwe do not

supposethatthereis any hammeringgoingon in ourheads.Similarly, whenthelinguistdescribes

thenativebiologist’sconceptof ‘gavagai’as‘a memberof aspecies. . . ’ sheis usingherconcepts

9In chapters10 and11 I argue why the latter term is moreusefulby discussingits role within the evolution of
culture.But this is anotherquestion.
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to describetheactivity of theagentthroughwhich themeaningof ‘gavagai’ is definedfor them.

The linguist is not therebyassumingthat thenative sharesthesameconcepts,any morethanwe

assumedthat thefrog understoodtheconceptof ‘striking’. ThusNCC providesa way of carving

up the world in order to makesenseof an agent’s behaviour that doesnot involve foisting the

distinctionsmadeby ourconceptsontothem.

6.3 Aff ordancesand Objects

Accordingto the Fregeantradition,conceptualthoughtsrefer to objects-in-themselves— these

comprisewhat Cussinsdescribesas the ‘realm of reference’. This tradition thenproducedthe

problemof talking abouttherealmof referenceindependentlyof our own way of talking. NCC

seemsto offer a solution to this problemby talking aboutthe contentof thoughtsin termsof

physicalactivity in a way thatdoesnot pre-supposethat theholderof the thoughtshasthesame

conceptsas us. But what do non-conceptualthoughtsrefer to? (Or, what are the referentsof

mentalstateswhosecontentsaredescribednon-conceptually?)Hereopinionsdiffer. Cussins,

following Evans,arguesthat describingthe contentsof thoughtsnon-conceptuallyis a way of

avoidingdefiningtheir reference:

WhatEvanssawwashowto pull apart thespecificationof contentfromthespecifica-
tion of referenceor truth. If a canonicalspecificationof acontentneednotbea spec-
ification of a truth condition,thencanonicalspecificationof a contentwhich refers
to therealmof embodimentdoesnot entailtheevidentfalsehoodthatthetruthof the
contentdependson the characterof the realmof embodiment.. . .For Evans,truth
conditionsarefixedby therealmof reference,andnot by therealmof embodiment;
but thecognitivesignificanceof representationis fixedby therealmof embodiment,
andnot by therealmof reference.(1992a,p656,originalemphasis)

This argumentstemsfrom the Fregeanassumptionthat the ‘real’ world — i.e. the realm

of reference— is ‘really’ divided up into independentobjects-in-themselves. Thereforeif the

contentsof thoughtsfail to carve up the world in this way thenthey cannotbe referringto that

realm. Therearestill objectsthatnon-conceptualthoughtswill be trueof, but theseobjectsplay

no role in the life of theagentper se(they will not be ‘cognitively significant’). The realworld

remainshiddenfrom the agenttrappedin its realmof embodiment.Thusthe frog only ‘knows’

about‘things it shouldstrike at’, not the variousspeciesof fly that infest the real world of the

realmof reference.Frege’sproblemof referenceremainsunsolvedbut Evans’achievement,asfar

asCussinsis concerned,is to show how wecanhavea theoryof contentdespitethis.

Epistemologyrecapitulatesontology. In otherwordsour theoryof how we know the world

dependsonour theoryof whattheworld is like. In chapter2 I triedto loosenourKantianassump-

tionsabouttheessentialstructureof theworld, andthishasimplicationsfor Fregeanassumptions

aboutreference.In particularI arguedthat the world is not madeup of independentandprior

classesof objects-in-themselveswhichthencometogetherto form largerwholes.All thingsonall

occasionsexist in contexts,thereforetheboundarybetweenanobjectandits world is notanonto-

logicalgiven;andnorarethecriteriathatmaketwo objects‘the same’(or of thesametype)10. We

10Thisalsoimpliesthatsetsof objectsarenotontologicallygiven— thiscorollarywasimportantfor thediscussion
concerningtheindividuationof theoreticaltermson page52n.
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do not carve theworld at its joints, ratherwe definejoints throughactsof carving.Moreover we

carve theworld in particularwaysbecausethosewaysyield objectsthathave propertiesthatare

usefulfor us; in otherwordsbecausethoseobjectsprovide affordances.Thefrog picksout ‘eat-

ablethings’ becausedoingsohelpsit survive. We pick out ‘speciesof fly’ or ‘gasmolecules’or

‘washingmachines’becausedoingsohelpsusunderstandevolution,thebehaviour of bulk gasses,

andgettingclothesclean,respectively. An importantcriterion of the scientificway of carving

theworld is that it shouldpick out objectsthathave propertiesthatarerelatively constantacross

contexts;but thisdoesnotmeanthattheresultingobjectsare‘morereal’ thanthosecarvedout for

otherreasons.For example,thepropertyof being‘an eatablething for a frog’ is justas‘real’ and

objectiveasthepropertyof being‘a memberof aspeciesdefinedby a biologist’.

Nonetheless,as humans,it seemswe can perceive objectsindependentlyof any particular

affordancethat they offer. Indeedfor mostphilosophersthis hasseemedlike themostbasickind

of perception.Gibsonarguesthatwhenwearecookingwedirectlyperceive thatasaucepanoffers

theaffordancesweneedin orderto makea sauce,andthethought‘that objectis a saucepan’may

not enterourheads.But it mayenterour headswhenwe pauseandlook at ourkitchenpassively.

We canidentify theobjectspresent,give themnames,andthink whatpredicatesaretrueof them.

Wheredoesthisability to perceiveobjectsasobjects,independentlyof use,comefrom? And why

doesit seemsobasicto perception?

A frogdoesnotcontemplatetheblackdotfloatingin front of it, decidethatit maybesomething

worth eating,andstrike. All it perceivesis an eatablething there. Animals do not contemplate

the world passively but areengagedwith it in a constantpursuitof the four F’s. But asanimals

becomemorecomplex their behavioural repertoiregrows. They becomemoreflexible, anduse

their environmentin differentways. Humansarethemostextremeproductof this process.With

our freehands,opposingthumbs,andbulging cortexeswe canlearnto work on our environment

suchthat it offersaffordancesthatsupporta virtually unlimitedrangeof behaviours11. We have

evenevolvedtheability to learnhow to manipulateobjectsin ourheads,ratherthanin ourhands;

to imagineandconsciouslyexploretheaffordancesthatthey offer beyondtheimmediatelyF-able,

andto shareour findingsthroughlanguage.As agentsbecomemorebehaviourally sophisticated

their perceptionof objectsbecomeslesstied to any particularbehaviour thatthey mayplayarole

in. Thustheperceptualspaceof humansbecomesmoreobjectifiedandconceptualastherichness

of our interactionswith theworld increases12

Frogs,for example,only eatflies; andthe only thing they do with flies it eat them. Frogs

cannotbesaidto predicatethepropertyFoodof theobject-classFly, sinceneitherexistsfor afrog

independentlyof the other. Frogscannothave any conceptof ‘food’ separatefrom that of ‘fly’.

Humans,on the otherhand,arespectacularlyomnivorous. Thereis scarcelya singlebiological

entity thatwe cannotturn into food, thereforewe cansupporta conceptof ‘food’ independently

of any particularfoodstuff. We canalsodo thingswith, say, potatoesotherthaneatthem— such

aspaintthem,carve theminto potatoheads,or sell them.Thereforewe cansupporta conceptof

‘potato’ independentlyof thepredicate‘eatablething’.

11The argumentthat the evolution of humanbrainsand psychologyis fundamentallygroundedin our ability to
manipulatetheenvironment,ratherthanour ability to manipulateconcepts,wascentralto Engels’pamphletThePart
PlayedbyLabourin theTransitionfromApeto Man (1987)— seealsoPostureMakeththeMan (Gould,1978,ch26).

12For exampleCussinsdiscusseshow ourobjectiveperceptionof Euclideanspaceevolveswith ourability tonavigate
thatspace(1992a)— seealsoBennett(1996).
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Traditionalsocietiestendto befairly fixedin thewaysthatthey interactwith theworld. Con-

ventions,taboos,andtraditiondictatewhatuseeachtypeof objectmaybeput to. But thebirth of

capitalismsweptaway all fixedwaysof interactingwith theworld. Everythingwasup for grabs

— or rathereverythingcouldbegraspedin any conceivableway. Theonly limit on ourability to

interactwith theworld — andhenceto perceiveit — is now thelimits of thoseobjectsthemselves.

As Marx, in theCommunistManifesto,put it:

Conservationof theoldmodesof productionin unalteredform wasthefirst condi-
tion of existenceof all earlierindustrialclasses.Constantrevolutionisingof produc-
tion, uninterrupteddisturbanceof all social conditions,everlastinguncertaintyand
agitationdistinguish thebourgeoisepochfrom all earlierones.All fixed,fast-frozen
relations,with theirtrainsof ancientandvenerableprejudicesandopinions,areswept
away, all new-formedonesbecomeantiquatedbeforethey canossify. All thatis solid
meltsinto air, all that is holy is profaned,andmanis at last compelledto face,with
sobersenses,his realconditionsof life andhis relationswith his kind.

Our waysof carvingthe world arenot dictatedby fixed waysof interactingwith the world.

But this doesnot meanthosewaysof carvingare independentof our interactionwith theworld,

asthepicturetheoristsargued.Theperceptionof objects— i.e. theidentificationof references—

cannever becompletelyindependentof theactivity that thoseobjectsplay a role in becausethe

actof identificationitself is basedonactivity. As Dummettargues

We have the notionof thebearerof a name,andtheconceptionof a predicate’s be-
ing true or falseof anobject,in advanceof constructinga semanticaccountof our
languagein orderto analyseits working,becausetheseareembodiedin quiteprim-
itive linguistic performances;our acquiringthemis part of our learningto useour
language.Both arebornof thepracticeof ostension,thatis, from our possession,in
theuseof ademonstrativeaccompaniedby apointinggesture,of anothermeansthan
theemploymentof a namefor pickingout a concreteobject.By meansof a recogni-
tion statement(a statementof theform ‘This is a’), weareaccustomedto identifying
anobjectasthebearerof a name;by meansof ostensivepredications(statementsof
theform ‘This is F ’), weareaccustomedto applyingpredicatesto objectspickedout
ostensively. To saythat the referentof a nameis its bearer, andthat the referentis
whatwe speakabout,is in effect to saythat thesemanticrolesof propernamesand
of simplepredicatesshouldbeunderstoodin relationto thesefundamentalpractices:
it is preciselybecauseof our thoroughfamiliarity with thesebasiclinguisticpractices
that thenotion of referencesuppliesus,assoonasit is introduced,with so definite
andreadilyacceptablea pictureof thesemanticrolesof at leastthesimplestlogical
typesof expressions.(1981,p406)

6.4 Conclusion

In thesetwo chaptersI have arguedthatsuccessfulintentionalbehaviour dependson anaccurate

correspondencebetweenthingsin thehead(representations)andthingsoutside(objects).In other

wordsI am a realistanda representationalist.The pragmatist’s objectionto this kind of realist

representationalismis thathethinksthatit basesits explanationsof successona list of Objectsas

they ReallyAre. But, heargues,we have no way of determiningwhat theseObjectsarebeyond

thepragmaticsuccessof ourown theoriesaboutthem:
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Thereis noindependenttestof theaccuracy of correspondence. . .Therepresentation-
alist’sattemptto explain thesuccessof physicsandthe failureof astrologyis bound
to bemerelyanemptycomplimentunlesswe canattainwhat[Putnam]callsa God’s
eyestandpoint— onewhichhassomehow brokenoutof ourlanguageandourbeliefs
andtestedthemagainstsomethingknownwithouttheiraid. But wehavenoideawhat
it wouldbelike to beat thatstandpoint.. . .My principalmotive is thebelief thatwe
canstill makeadmirablesenseof our livesevenif we ceaseto have whatNagelcalls
“an ambitionof transcendence”(Rorty, 1991a,p6,12)

Of coursewe cannothave a Gods-eyeview of ourselves,but thethird-personperspectivecan

give us a kind of God’s eye view of the relationshipbetweenanotheragentand their world —

aslong aswe solve two problems.The first is to identify the thoughtsinsidethe agent’s head.

Thesolutionto this, I suggested,requiresthatwe look insidetheir heads:thecorrectintentional

descriptionof anagentdependsnotonlyontheirexternalbehaviour but alsouponthemechanisms

that underliethat behaviour. The secondproblemis to identify the objectsof their world. And

this, I suggested,requiresthat we do not pre-supposeour vocabulary — our way of carvingup

the world — will correctlycarve up theirs. We may not be able to useour object-conceptsto

describethereferentsof their thoughts.Thealternative to usingourconceptsis to pick out those

referentson the basisof their activity: their beliefsmay still involve concepts,but they won’t

necessarilyinvolve our concepts.Oncewe takeboth of thesestepsthenwe canreinstatetruth

— i.e. a relationshipbetweenthings-in-the-headandthings-out-there— asa notion capableof

genuinelyexplainingthesuccessof anotheragent’sactions,eventhoughwe cannotuseit directly

to explain the successof our own. But if truth explains the successof the actionsof the other

agentswe seearoundus, thenit seemslike a reasonableinductionto supposethat it would also

becapableof explainingthesuccessof our own. (This is thethird-personequivalentof theOther

MindsProblem:insteadof wonderingwhetherotherpeoplehaveconsciousnesslike us,wewonder

whetherwe have the ability to representan externalworld like them.) Rorty is correctthat we

cannottranscendour own mentality, but we cantranscendthementalityof others;andof course

they maytranscendourstoo. Thereforeperhapstogetherwe cantranscendourselves.

We canusetruth to explain the successof actionswithout fear of circularity. The obvious

problemwe are then left with is to determinepreciselywhat we meanby ‘success’. And the

solutionto this,asweseein theremainingchapters,dependsonDarwin.


