PART II: MIND

In the nextthreechaptersl apply the generalconclusionsof the previous Part to the problem
of brains and minds; i.e. the relationship betweenindividual psychologyand the neurologi-
cal mechanismsthat underly it. | concentratein particular on intentionality; i.e. the way in

which our thoughts can be about the outsideworld, and how this enablesusto interact with

that world in meaningful ways. In chapter 4 | 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 chapters5 and 6 | apply theseempirical resultsto someof the key
issuesin the philosophy of mind, including behaviourism, representationalism,mental cau-
sation, extemalism, 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 needlesphilosophical problems,and soseeing
how thinking things work in the fleshseems goodplaceto start.



Chapter 4

Brains and Behaviour

Shelookedliked shelearnedo dance,
Froma seriesof still pictures.
— Elvis Costello,Satellite

4.1 Neuropsychologyand Neuroethology

Therearetwo stratgiesfor tacklinga really difficult problem. Thefirst is to breakit down into
discretesub-problemssolve eachof thesein isolation,andhopethatthe partial solutionscanbe
addedtogetherto form an explanationof the whole. Marny problemsaresuitedto this approach;
it underliesour spectaculaprogressn developingnew technologyfor example.Thissucces$has
encourageds applicationto mary otherareas,ncluding the philosophyof mind and cognitive
science Thusthephenomenatompleity of humarthoughtis brokendown into thesub-problems
of perceptionlanguage-usédggical reasoninggconcepformation,emotionsmotorco-ordination,
associatre learning, social intelligence,etc, and eachof these'modules’ are then studiedand
analysedseparately

The alternative stratgyy is to start with the simplestpossibleexample of the whole phe-
nomenongnde&our to understandt asa unifiedwhole,andthenconsidemoreandmorecom-
plex examples,noting qualitatve and quantitatve changesn behaiour aswe do so. Thereis
goodreasorto believe thatcognitionis bettersuitedto this type of approach— afterall, thestrict
modularityassumedby cognitive sciencebeardittle relationto how brainsevolve,develop,learn,
or areusedin practice. The conclusionis thatwe shouldnot startby consideringsolatedcom-
petenciesof large, cognitively comple, creaturesput ratherwe shouldstartby consideringthe
whole of simpleones. Whynot the wholeiguana? asDennettputit (1978). Iguanasmaylack
mary of our highercognitive functions. They areprobablynot evenconsciousNonethelesshey
cannegotiatea comple ervironment,find food andmatesavoid predatorsandsoon. They area
simple,complete exampleof anintentionalsystemandsoseemlike agoodstartingpoint— both
for ourattemptdo studynaturalcognisersandalsoto engineeartificial ones.Thereforechapters
4-5aremostly concernedvith only the simplesttypesof intentionalactivity of bothanimalsand

1Dparwin was perhapghinking alongthe samelines whenhe claimedthat ‘he who understandbaboonwould do
moretowardmetaphysicshanLocke’.
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robots,andl only startto considerhigher’ linguistic abilitiesin chapter®.

It is alsoworth rememberinghat the vast majority of humanbehaiour is similarly basic.
Without the ability to navigate and manipulateour ervironment,humanswould not be able to
supporthigher cognitive functions, eitherindividually or socially The thin layer of conscious,
linguistic, reflective icing topsa very thick practicalcake:

It is instructive to reflecton the way in which earth-basetiological evolution spent
its time. Single-cellentitiesaroseout of the primordialsouproughly 3.5 billion years
ago. A billion yearspassedefore photosyntheti plantsappeared. After almost
anotherbillion anda half years,around550 million yearsago,thefirst fish andver-

tebratesarrived, andtheninsects450 million yearsago. Thenthingsstartedmoving

fast. Reptilesarrived 370million yearsago,followedby dinosaursat 330andmam-
mals at 250 million yearsago. The first primatesappeared 20 million yearsago
andtheimmediatepredecesson® the greatapesa merel18 million yearsago. Man

arrivedin roughly his presenform 2.5 million yearsago. He inventedagriculturea
merel9,000yearsago,writing lessthan5000yearsagoand‘expert’ knowledgeover
thelastfew hundredyears.

This suggestshatproblemsolving,languageexpertknowledgeandapplicationand
reason,are all pretty simple oncethe essencef being and reactingare available.
That essencas the ability to move aroundin a dynamicervironment,sensingthe
surroundinggo a degreesufficient to achieve the necessarynaintenancef life and
reproductionThis partof intelligenceis whereevolution hasconcentratedts time —
it is muchharder (Brooks,1991)

Traditionalphilosophyof mind has,like a spoilt child, tried to pick theicing off the cake. It
hasconcentratedn our ability to contemplateheworld in isolationfrom our morefundamental
andpreciousability to acton andwithin it. And unfortunatelythis attitudehasbeenencouraged
by thedevelopmenbf powerful brainimagingtechniquesuchasCAT, PET, andespeciallyNMR
(Tootell et al., 1995)that canmap neuronalactivity acrossthe brainwhile the (usually) human
subjectremainsperfectlystill and performsa simple psychologicatask. The flood of datathat
theseexperimentgyeneratés veryimpressie, but it is still uncleamwhetherit is particularlyuseful
Although correlationsbetweenpsychologicalstateand brain activity canbe demonstratedthe
link is notmadeintelligible. Thereis no senseof anexplanationof why or howthe brain actiity
produceghe psychologicaphenomenalNor canthesesxperimentdell uswhetherthe correlation
is significantor epiphenomenallesioningexperimentsandthe studyof aphasicsnay be useful
in this lastrespectput they do not tell us whataspecbf the actiity of the disruptedtissuewas
important,nor why.

Themissingexplanatorylink is activity. Explaininghow brainswork requiresunderstanding
how brainstateglay acausakolein behaiour, notjustobservingcorrelationsThisis theaim of
neuroethologyAnd in orderto understandhow brainstatescanplay sucharoleit is necessaryo
discover their relationshipto the restof the centralnenous systemof the animal,from sensoto
muscle andvia feedbackrom its ervironment.Thefactthatthebrainhasa bodyis true,obvious,
important,andusuallyignored.Understandinghe bodily andernvironmentalcontext of the brain
canchangeour pictureof whatit is doing:

Theseobsenationscanbe summarisedisingtwo contrastingnusicalmetaphorsThe
nenous systemis often seenas the conductorof the body, choosingthe program
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for the playersanddirectinghow they play. The resultsreviewed above suggest
differentmetaphor:the nenoussystemis oneof a groupof playersengagedn jazz
improvisation,andthefinal resultemegesfrom the continuedgive andtakebetween
them. In otherwords,adaptve behaiour is the resultof the continuousinteraction
betweerthe nenoussystemsthebodyandtheervironment,eachof whichhaverich,
complicated highly structureddynamics. The role of the nenous systemis not so
muchto director programbehaiour asto shapét andevokethe appropriateatterns
of dynamicsfrom the entire coupledsystem. As a consequencene cannotassign
creditfor adaptive behaiour to ary onepieceof this coupledsystem.(Beer& Chiel,
1997)

If we wantan explanationof the soundof anorchestrave have only to look to the conductor
andthescorethatthey arefollowing. Thecharacteristicef theindividual musiciansarerelatively
unimportant.But if we wantanexplanationof the performanceof jazzensembleghenno player
canbeignored. Thisis notto imply thatsuchan understandings impossible but thatit cannot
bereducedo beingtheresponsibilityof a singleisolatedelement.Similarly, if we wantanexpla-
nationof how the neuralmechanismsef a creaturesubseresits behaiour, thenit is notenough
to justobsenetheactivity of a singlepart,but ratherwe mustunderstandhow it is coupledto the
restof the system— i.e. its bodyandervironment.

To take a simple example, the periodiclimb movementsinvolved in mostforms of animal
locomationare often presumedo be dueto internal centralpatterngeneratorsvhich propagate
centrifugalsignalswhich controlthemusclesandlimbs. But thisignorestherole of environmental
feedbackin generatinghe overall activity. For example,if you takealampre/ out of waterthen
the changein resistanceneansthat the samestimulationof the musclesproducesa completely
differentwriggle; thereforerecordingthe outputfrom the centralpatterngeneratorsén its spinal
gangliawill giveyou only partof the picture. Withoutunderstandinghe propertiesandrole of the
waterit is impossibleto understandhow alampre/ swims.

Theproblemwith neuroethologys thatit is very hard. Insteadof studyingisolatedpartsof the
brainof acreaturdt is necessary— atleastin principle— to understandts entirecentralnenous
systempodyandervironment.This hastendedo limit thegrowth of neuroethologyAs Dawkins
pointsout (1995),thereis still alarge gapbetweemeurobiologyandethology maintainedoy the
factthatthetwo disciplinestendto studydifferentanimalsandaskdifferentquestionsEthologist
gravitate towardslarge intelligentanimals— includinghumans— with interestingandcomplex
behaiours but with poorly understoodcheurobiology whereasneurobiologistdavour seaslugs
andleecheghatethologistdind boring. Themostinterestingwork in neuroethologyasoccurred
somevherein the middle, with creatureghatarelarge enoughto displayinterestingbehaiours
but are still simple (and disposablenoughfor investigationof the entire neuralpathwayto be
possible:prey-catchingin frogsandtoads,echolocatiorin bats,auditorysourcedocationin owls,
andsoon.

The difficulties of neuroethologyare madeevenworseby the factthatit is not enoughto in-
vestigatethe wholeiguana(or bat, frog, or owl), but thatthey mustalsobeinvestigatedheright
ervironmentaland behavioual context. For example,over a period of 50 yearsfrom 1926 the
visual systemof the Horseshoerabbecameone of the mostthoroughlyinvestigatecheurophys-
iological systemsn the animalkingdom. However it was not until the late 1970's thatit was
discoveredthattheway thattheretinareactsto light follows a circadianrhythm,becominga mil-
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lion timesmoresensitve at nightin orderto aid matedetection.This crucialfunctionalproperty
of the nenoussystemhadremainedundiscaoveredwhilst the visual systemhadbeeninvestigated
in in vitroisolationasalab preparationinsteadt requiredtakingmeasuremenfsom awholelive
animalin its native conditionsof shallov coastalvaterat night (Barlow etal., 1984)(Barlov etal.,
1986).

Theneedto getthebehaioural environmentright canstretchtheingenuityof scientistgo the
limit. Considerthe problemsof investigatingthe neuroethologyof locustflight. Someprogress
had beenmadeby taking microelectroderecordingsfrom paralysednsects,but suchartificial
conditionstendsto produceartefactuatesults. The only solutionwasto taking recordingsfrom
locustswhile they are flying free andthis requiredimplantingthe insectswith microelectrodes
thatwould notdisrupttheir movementsandconnectedo miniatureradiotransmittergied to their
backs(Kutschetal., 1993)— a painstakingintricate,andvery frustratingprocess Nonetheless,
experimentsconductedn ervironmentaland behaioural situ canyield neurologicaldatathat it
would not be possibleto derive, evenin principle, from non-situatednvestigation.A bird in the
bushis worthtwo in thehand,neuroethologicallgpeaking.

Beer amongsbthers,aguesthatthe problemof neuroethologys to understandhow central
nenoussystemsare coupledto environmentsvia bodies.But the situationis actuallymorecom-
plicatedthanthat. If it weresimply the casethatbehaiour is generatedby the couplingbetween
a nenous systemand an ervironmentthenit would be possible,at leastin theory to studythe
organismin isolationandthentry to determinethe resultif it wereputinto a particularerviron-
meng. Themorefundamentaproblemis thatthis couplingcanchangetheintrinsic propertiesof
the centralnenoussystemitself. The Hodgkin-Huxley modelof neuronalactivity, which models
neuronsasdiscrete'units’ with fixed electricalresponsediasbeenvery successfulBut this suc-
cessshouldnot makeusforgetthatneuronsareliving cells whoseseeminglyintrinsic properties
areaffectedby the metabolismandbiochemistryof theentirebody andits ervironment.In some
casedhereareclearly stereotypedeflex behaiours— suchasescapeesponses— in which the
strongevolutionary pressurgo favour fast andreliable performanceproducesdedicatedneural
structureswith very stableandclearly definedproperties.However it is now becomingapparent
that modulators— hormonesdiffuse neurotransmittersand lessobvious agentssuchas nitric
oxide synthases— canaltereventhe mostseeminglyfixed andapparenpropertiesof individual
neurongHarris-Warrick & Marder 1991):

The effects of modulatorysubstancesanbe so profoundthat cells acquireentirely
new propertiesnot seenin the absencef the modulator The effectsof modulators
coverstherangeof intrinsic propertiesjncludingincreasedr decreasedxcitability,
the modulationof spikefrequeng adaptionthe enhancemeraf post-inhibitoryre-
bound,the inductionof plateaupotentials,and the expressionof intrinsic bursting.
(Getting,1989)

Thesekinds of modulatoryprocesseareusuallyignoredwhenconstructingartificial neuralnet-
workswhichmodelbiologicalneuralsystemausingthe formalismof systemgheory Thesemod-
els have often beencriticisedby biologistsfor beingtoo simplistic. This may betrue, but if this

2For a formal analysisand experimentaldemonstratiorof how we cando this for anartificial nenoussystemsee
(Jakobi,1997).
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werethe soleproblemthenit could be solved by increasingheir compleity andaccurag — as
hasbeendonein mary caseqLansner& Liljenstrom, 1994). The morefundamentaproblemis
thatvirtually all suchmodelsassumea fixed neuralstructure comprisedf unitswith fixed elec-
trical responsesnd connectionspr onesthat changeirreversibly throughincrementalearning
— andthisassumptions rarelytrue.

For exampleSofie (1993)describehow the samesetof neurondrive boththe swimmingand
strugglingbehaioursin XenopugadpolesA tadpolethatstartsby swimmingmay, dependingn
its ervironment,encounteia predator This sensorystimulationhasthe effect of modulatingthe
synapticconnectionsindintrinsic propertieof themotorneuronsn its spinalcord, with theresult
thatit startsstruggling.Notethatthisis notjusttheeffect of new stimuli provoking new responses,
but ratherinvolvesa reoganisationof the neuralsystemthat subseresbehaiour. Thereforein
orderto properlyunderstandheseeventswe first have to understandhe neuronalorganisation
underlyingthe initial swimmingbehaiour. We thenhave to understandow that behaiour, in
thatparticularervironment,resultsin the creaturebeingthreatenedLastly we have to understand
how this resultsin changesat the level of individual neuronsasit startsto struggle. Thereis
thusa dialecticalcausalcycle, from neurosciencéo intentionalbehaiour and badk again The
propertiesof nenoussystemsarean emegentproductof behaiour, asmuchasviceversa So,
for example,if we wereto studya Xenopusmbryoin alab preparatiorwe would not uncover
the mechanisnresponsibldor struggling,nor that for swimming, but rathersomebiochemical
mish-mastof thetwo. Theneurologicalootsof its behaiour would remaina mystery

Differentbehaioursproduce andare producedy, differentneurologicalorganisationsYou
cannotstudyan organismin onecontext andbe surethateventhe mostintrinsic neuralproperty
thatyou discover will persistin another In short,if youwantto understandhow the brainof an
animalworks,you have to studyit in anappropriatdehaiouralenvironment.And thereis simply
noway roundthis.

4.2 Representationand Explanation

Neuroethologyis a dialoguebetweenneurosciencand ethology born from the corviction that
eachmustbe understoodn the light of the other This implies that your neurosciencevill de-
pendonyour ethology:your understandingf how a neuralmechanisnsubseresbehaiour will
dependon how you understandhat behaiour. For exampleHoyle, in his manifestofor neu-
roethology(1984),assumeatraditionalLorenziarethology completewith FixedAction Patterns,
psychohydraulicgjisplacemenactsandreleasergtc. Thereforehis neuroscientifiégnvestigations
concernsuchissuesasthe neuralmechanismsinderlyingvariationsin internaldrive andmotiva-
tion.

However, asmary of the peerreviews to Hoyle's article point out, thereis a lot moreto an-
imal behaiour thanthoseaspectsonsideredy Lorenz. Most neuroethologys concernedvith
behaiour — or ratheraspectof behaiour — that shouldproperlybe classedasintentional;i.e.
thosein whichinternalstatesareattributedto acreaturen orderto understandhow its behaiour is
co-ordinatedwvith respecto objectsin the environment. The neuroethologicabroblemis thento
explain how this co-ordinationis subseredby the centralnenoussystemof the agent;andto do

3Thoughsee(Husbands]1998)for aninterestingcountergample
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this we mustfind someneurophysiolgical propertythatis capableof explaining how this inten-
tional aspecbf thebehaiour is achieved. If thebehaiour to be explainedis definedwith respect
to a distalobject,thenthe mechanisnthatproducest mustbe understoodn the sameway. The
explanansandexplanandamustsharesomecommonvocatularyin orderfor the connectiorto be
madeintelligible, andacommontermthatrelatesbehaiour andmechanisnis representationby
which| meantheway thatafunctionalproperty proces®r entity of anagent(therepresentational
vehicle)playsarolein theintentionalbehaiour of anagentin virtue of informationthatit carries
aboutthe object(the content).

For example,supposeve aretrying to understandhow ratsmanageo relocatesourcef food
in alaboratoryarena— whichthey cando despitehe experimenters attemptdo confusethemby
moving landmarkspr evenfloodingthearenaandforcing theanimalto swim. This ability cannot
be explainedby simply mappingneuronalconnectiongrom sensorystimuli to motorresponses,
sinceboth the stimuli andresponsesvill changeasthe experimenterchangeghe arena.Rather
anexplanationmustrevealhow therat achiezesa ‘senseof place’by integratingmary sourcesf
information,includingrecognisindandmarksandits senseof its own movement.And avital part
of thiswasthediscovery by O’'K eefeandDostrovsky (1971)thatcertainhippocampaheuronsare
selectvely active asthe animalmovesbetweendifferentlocationsin anernvironment— socalled
‘placecells’.

Now a greatdealremainsunknovn abouttherole of the hippocampusn spatialnavigation,
despitea hugeamountof empiricalinvestigation(see(McNaughton,1996)and (Knierim et al.,
1995)). We mustadmitthat, althoughwe know thattherearestriking correlationdetweerthean-
imal’s percevedlocationandparticularneuralactity, we do notknow how thosecorrelationdit
into theentiresensory-motosystenof therat. For example,oneof the mostperpleing problems
is how the sameareaof hippocampusansene asa mapfor mary differentarenassimultane-
ously, dependingon othercontextual cues.Indeedit is quite possiblethatoncewe getthe bigger
picturewe will find thatthe simpleplace-cellghatwe naively thoughtplayedarole arejustsome
epiphenomenaby-productsof a more comple, higherlevel, picture. Nonethelessunlessand
until theseproblemsaresolvedwe will nothave a properexplanationof how the rat navigatesits
ervironment.

Place-cellsarean exampleof how a single neuron,or localisedgroup of neuronsmay play
a representationalole (Barlow, 1972). But thereis no reasonwhy this should be the casein
general.At the startof the last centurySherringtorarguedthat behaiourally significantaspects
of neuronalactivity may be organisedat a higher level thanthat of the single neuron(1906).
For exampleFreeman(1985) hasdemonstratethow oscillationsin the vertebrateolfactory bulb
involving up to a quarterof a million neuronscanencodeodorantinformation. Theseoscillations
have adominantfrequeng typically around40-90Hz but therefractoryperiodof atypicalneuron
restrictsit to producingactionpotentialsat around5-10Hz. Thereforethe bulbaroscillationmust
be theresultof co-omdinatedactivity acrossthe entire bulb; it cannotbe a purely epiphenomenal
aggreateeffect. For eachindividualneurontheonly thing oscillatingat40-90Hzs theprobability
thatit will fire, sinceit canactually only producean actionpotentialevery 10 cyclesor so. The
large-scaleoscillationsemege from the massaction of the whole, but in turn they entrainthe
actvity of theindividuals(Faith, 1995).
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Odorantinformationonly exists at a level of organisatiormuchhigherthanthatof the single
neuron.Indeedthereis no reasonn principlewhy arepresentationalehiclecould not be a state
or processlefinedover anentirecentralnenoussystemjn the samewaythatthepressuref agas
is subseredby anaggrgatepropertydefinedover all its constituenmolecules.But at whatever
level of organisationwe discover them, representationare a necessaryerm in an explanation
of how a neuralmechanisnproducedntentionalbehaiour. Unlesswe canunderstandow the
organismrepresent@aspectof its ervironmentwe cannotunderstandhow its behaiour is co-
ordinatedwith respectto thoseaspectswe only know that it is. Of course,barring miracles,
theremustbe anexplanationof how specificstimuli provoke specificresponseBut this doesnot
provide an explanationof the intentionalbehaiour per se only representationsando this. This
issuewill bediscussedh morephilosophicabetailin thenext chapteyrbut the samepointhasalso
recentlytakenamorepracticalform.

4.3 South CoastAl

Dretskeonceclaimedthat‘if you cant makeone,you don't know how it works’, andtheories
abouthow intelligentbehaiour is producecave alwaysbeernestedn thetribunalof construction.
So, for example,computationalisnas a theory of mind naturallyled to computationalisnmas a
way of building artificial intelligences:aninterdiscipliraryresearctprogramthatwasbornat the
famousDartmouthConferencen the Eastcoastof the USin1956.

The cornerstonef computationalisnis thatintelligenceis necessarigroundedn a formal
symbolsystemor languageof thought— a directdescendentf Frege’s insistencehatthe start-
ing pointfor a philosophyof mind is the formal studyof language.Computationalisntherefore
impliesthatthe key to building an artificial intelligenceis a systemthat manipulatesymbolsin
the right way, asenshrinedn Newell and Simon’s PhysicalSymbol SystemHypothesis(1972).
If the computationalistvantsto build a robotthatcanphysicallyinteractwith theworld thenthe
trick is to connecthe symbolmanipulatorto distinctperceptualmodules’thatgeneratesymbolic
representationsf the world which arethenmanipulategyntacticallyto producea setof symbols
representingx plan, andthis is thentransformednto physicalmovementsby the motor modules
(Fodor, 1983). Thesensoryandmotormodulesare‘the stupidityin the system’(Karmiloff-Smith,
1994), while the real intelligenceresidesin the symbolmanipulation. Accordingto this view,
the sensoryandmotorlinks to the outsideworld canbe eliminatedandcognitionunderstoodisa
purely disembodiegphenomenonhencethe inputsand outputsto mostAl systemsare symbols
with noessentiatonnectiorto the statesof theworld they aresupposedo represent.

However, practicalproblemswithin Al raiseconcommitantoubtsaboutcomputationalisnas
a theoryof mind. In particular althoughAl hasbeenspectacularlysuccessfubn tasks(suchas
playingchessthathumandind very difficult, it hadbeerrelatively unsuccessfuin tasks(suchas
simplesociallanguagaiseandsensory-motoco-ordinationthathumandind very easy Thefirst
anti-Al wind blew from Berkelg/ in the Westwith the publicationof the Dreyfus brothers’'What
ComputersCannotDo (1972). This challengedhefundamentahssumptionsf Anglo-American
analyticphilosophyon which computationalisAl wasbuilt, andpointedto analternatve philo-
sophicaltraditionthat includedthe existential phenomenologyf Heideggerand Merleau-Ponty
andtheanti-logicismof thelaterWittgenstein.This critique of EastCoastAl wassoonjoined by
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othersthattookideasfrom biology (Maturana& Varela,1980)(Winograd& Flores,1986),Soviet
Psychologysemphasignactivity (Norman,1993)(Wertsch,1981),andevenconceptdakenfrom
ZenBuddhism(Varela,Thompson& Rosch,1991).

But Dretskes claim still haunts. The WestCoastmay provide effective critiquesof compu-
tationalism,but canit yield a practicalguideto building artificial intelligences?For a while it
seemedisthoughconnectionisnmight provide a suitablealternative (Dreyfus & Dreyfus, 1988),
but thishas(usually)repeatedhecomputationalisassumptiorthatcognitionis thetransformation
of onesetof representationalymbolsinto another The only real differencebetweerthis form of
connectionisnandcomputationalisnis thattheformerusesavectoralgebrayatherthanscalayto
manipulatets symbols(Cummins& Schwarz1987)(Smolensk 1988)#

AnotherWest-Coasalternative hasbeento try to understandhow orthodoxcomputersystems
are embeddedand usedwithin a social context (see(Laurel, 1997)for a good example). But
this approachdoesnot yield artificially intelligent systemsjust oneswith betterinterfaces. A
tamagodi, for example,mayberegardedoy its ownerasalive sentientreaturghatdeserescare
andattention.And suchproductscertainlytell us somethingnterestingaboutour relationshipto
‘intelligent’ computers.But this hardly constitutesghe foundationsfor a researchprograminto
building artificial systemghatexhibit theintelligenceof animals.

However, if theWestCoastis correctto insistthatcognitive behaiour cannotbecharacterised
asaformalandabstracinput-outputmappingthenthe only way to build a cogniseiis to build an
agentthat physicallyinteractswith its world. Thustherehasbeena rapidincreaséen researchn
roboticsthateschevs corventionalcomputationalistechniquesyariouslyknown asartificial life,
behaiour-basedobotics thesimulationof adaptve behaiour, nouvelleAl, post-modermobotics
andsoon. However| prefertheterm‘SouthCoastAl’, referringto theAtrtificial Life groupof the
University of Sussg on the southcoastof England. This is not a questionof academigriority
but rathera recognitionof the unusualsynthesisf philosophicaldebate robotengineeringand
neuroethologyn thisinstitution,asnotedby Keele/ (1998).

It hasto be saidthat progressn SouthCoastAl hasbeenpainfully slow comparedo that of
the EastCoast. Computerchesslayerscan beathumangrandmasterdyut the robotfootballers
thatareafeatureof mostroboticsconferencesvould scarceroubleatwo yearold child, let alone
Pele. Sometimest is difficult to seeary advanceover the work of the pioneersof cybernetics
in the 1950%, suchas Grey Walterand RossAshby (1952), or the robotic thoughtexperiments
of the SwissneuroscientisValentinoBraitenbeg (1984), despitemary billion-fold increasesn
computermpower now used.A critical obsererwould bejustifiedin thinking that SouthCoastAl
is on a slow roadto nowhere,andthatthis shouldtell us somethingaboutthe theoryon whichi it
is based But thefactis thatwe simply do not have a goodtheoryto replacecomputationalisnas
aguideto constructingntelligentagents.And in the absencef a corvincing theory athousand
roboticflowershave bloomed.SouthCoastAl atthe momentis characterisetly alarge number
of often very smallresearchgroups,eachworking on their own particulartechniqueswith very
little sensef constructie,cohesve progressTheonly notableexceptionis MIT’ s Cogproject,in
which adiversesetof particularsolutionsto partialproblems— suchassaccadingyes,reaching

“Notethatthis is a criticism of connectionisntonsideredsa methodof mappingonesetof representationsnto
anotherratherthanthe useof artificial neuralnetworkto controlembodiecagents— seebelow.
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for anobject,andtensinganarm— arebeingprogressiely addedo a singlehumanoidrobot,in
thehopethathumanoidntelligencewill onedaycollectively emege.

Howevertwo of theseflowersareof theoreticainterest. Thefirstis to copy— or atleasttake
inspirationfrom — nature andusethefindingsof neuroethologyo modelsimplenaturalsensory-
motor systemsn robots. This is generallyknown as computationaheuroethologysee(Beer
1990)and(Cliff, 1991)). The secondapproachis to artificially evolve neuralnetworkcontrollers
for robotsusinggeneticalgorithms. This is evolutionaryrobotics(see(Beer& Gallaghey1992)
and(Harwey etal., 1997)). Whatboththeseapproachebave in commonis that,in the absencef
a goodtheory they avoid designingrobot control systemsby hand,andinsteadeave the design
procesaipto naturalor artificial, selection. Theuseof representations thusnolongerana priori
assumptiorabouthow to build intentionalagentshut is ratheran openempiricalquestionabout
how they work. And a significantminority of researcherbave concludedthey are simply not
necessarymostnotablyin Brooks’ landmarkpaperintelligenceWthout Repesentation(1991).
(Also see(Beer 1995b),(Harwey, 1992),(Cliff & Noble,1997),(VanGelder 1992)and(Wheeley
1994)for variantson the sametheme.)

However all theseobjectionsassumehat representationmustfit the EastCoastmaodel, in
whichthemechanisnof theagentcanbeneatlycanedupinto humunculamoduleswhich ‘com-
municate’usingavocahulary of symbolicrepresentationsThesemodulesarefixed, disjoint,and
completelygeneralpurpose(in the sensethatthereis a single modularorganisationcapableof
producingall behaiours). For exampleWheelerin discussinghe analysisof evolvedrobotcon-
trol systemscitesBeers remarkthat ‘highly distributedandrichly interconnectedystemgsuch
asevolvedneuralnetworks]. .. do notadmitof ary straightforwardunctionaldecompositiorinto
representationand moduleswhich algorithmicallymanipulatehem’ (Beer 1995a,p128)(cited
in (Wheeler1998)).

However Beeret al are shootingat the wrong target. They are correctthat suchevolved
networksdo not shov a modulardecompositiorobeying algorithmicrules, and suchempirical
evidenceis a powerful weaporagainstomputationahndcognitivist assumptionaboutthe mind.
Moreover, centralnenoussystemsarethemostcomple, non-linearandfeedback-riddesystems
we know of andunderstandinghemis rarely ‘straightforward’,especiallywhenwe aretrying to
understandheirinteractionsvith amessyrealworld ervironment.(l onceaskedanethologistwvho
hadstudiednavigationin insectsfor mary yearswhy he did not encouragestudentgo investigate
the neuralmechanismsinderlyingthe behaiour he wasso interestedn. His reply wasnot that
this would beimpossible pbut thatsomeoneould easilyspend20 yearson this researchandstill
not getarywhere— andthisis for arelatively well understoodehaiour in a‘simple’ insect.)

Howeverin thelastsectionl emphasisethatrepresentationareonly definedwith respecto,
andin the contet of, the behaiour of awholeagentwithin anervironment.This impliesthat(1)
thereneedbenogeneral-purposalgorithmicor representationalrganisatiorunderlyingdifferent
behaiours, and (2) that ary representationgunctional organisationis an emegent productof
the interactionbetweenan agentandits ervironment. For exampleaswe saw in the caseof the
Horseshoerab andthe rat hippocampusthe modeof organisationand ‘intrinsic’ propertiesof
a neuralsystemmay changeradically from one behaioural contect to another andthereis no
reasorwhy representationalorrelationoundin onesituationshouldplay arole, or even exist,
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in another If thisis takeninto accountthenBrooks’ et al objectiondosetheir force andwe can
insteadappreciatdhow the examplesof robot control systemsandanimalnenoussystemsthat
are often held up as paradigmcasesof non-representationatentionality do, in fact, have an
emegentrepresentationalharactefFaith, 1997).

One much-citedexampleis an experimentconductedat the University of Sussg in which
artificial evolutionwasusedto generataot only the controlsysterfor arobot,but alsoa suitable
body for it to control (Harvey, Husbands& Cliff, 1994). The ‘fithess’ of the robotwasjudged
by its ability approacha white triangulartarget, whilst avoiding arectangulaone. The successful
robot usedjust two sensorspnewith a visual field abore the other andlocatedthe triangle by
rotatingon the spotuntil just thelower sensoisav white andmoving straightahead This hasthe
effect of fixating theroboton the obliqueedgeof thetriangle. As the triangleloomsup suchthat
bothsensorgo high, or if the motioncauseshe edgeto belost, thentherobotwill startto rotate
until theedgecanbefixatedagain.Therotate/mee-straightistinctionis effectedby a singleunit
thattakesan inhibitory connectiorfrom the uppersensorandan excitatory link from the lower,
andis thusonly fully activatedwhentherobotis facingtowardsthetriangle'sedge.

Two pointsaboutthis robot mustbe noted. Thefirst is thatits successlependon having a
sensomorphologythatis perfectlysuitedto thetargetsin its ervironment. If thosetargetswere
shapedavenslightly differently thentherewould be no simpleway of usingthe sameeyesto do
the samediscrimination. The control systemis alsofinely tunedto the typesof motor andthe
timing of rotation:if evenjusttheamountof noisein the systemis changedhenthewholerobot
hasatendenyg to overshootandendupliterally goingin circles. Thereforeyou cannotunderstand
thebrainof therobotwithoutalsounderstandinigts bodyandervironment.Nonethelesa crucial
partof understandingow it doesthisis to notethe correlationbetweerthetriangulartargetbeing
straightaheadtheactivationof a particularunit, andtherobotmoving straight— arepresentation,
in thesensealefinedabove.

To takeanotherexample,Floreanoand Mondadadescribethe artificial evolution of a neural
networkcontrollerfor a robotwhosetaskis to explore a simplearena,eturningto a rechaging
basethatis demarcatethy a blackfloor patchanddirectedby abrightlight. It wasfoundthatthe
fittestindividual useda hiddennodeof the networkwhoseactivationcorrespondetb thedistance
from thebase reachinga maximumwhenit was‘home’. As the experimentersiote:

In this experiencethe robot autonomouslhevolved the ability to usethe raw sensor
dataandbuilt aninternalrepresentationf theworld in orderto find the rechaging

areaandreturnto this placeat a giventime. This behaiour is basedon anaccurate
evaluationof the batteryresidualtime and on an internal representatiomf the en-

vironment. In fact someof the hiddennodesdisplayedactivation levels that clearly

mappedheervironmentgeometry (Mondada& Floreano,1996)

Evolutionary roboticsis in its infangy, and the tasksit tacklesare so simplethatin mary
caseghey canbe solved by agentswith only the mostdirect stimulus-responseeflexes. Indeed
the evolutionarystratey is brilliant at finding ingeniousstimulus-responssolutionsto tasksthat
a humandesignerwould normally insist could only be achiezed by forming and manipulating
representationsf the robot’s environment. (This specificquestionis investigatedempirically
by (Miglino etal., 1998).) However, astasksbecomemore comple the useof internal states



Chapter4. BrainsandBehaviour 43

thatcarryinformationaboutthe environmentbecomedessandlessavoidable(Kirsh, 1991),and
even in the very simple caseanentionedabove we find that individual units act asvery simple
representationm mediatinginteractiondbetweerthe robotandits world. IndeedBrookshimself
later concededhat he was not arguing againstrepresentationper se but that he was merely
adwocatingdifferenttypesof representation:

My earlierpaper(1991)is often criticised for adwocatingabsolutelyno repre-
sentationof the world within a behaiour-basedrobot. This criticism is invalid. |
makeit clearin thepaperthat! rejecttraditionalAtrtificial Intelligencerepresentation
schemesl alsomadeit clearthatl rejectexplicit representationsf goalswithin the
machine.

Therecan,however, berepresentationghich arepartial modelsof theworld —
in fact | mentionedthat “individual layersextract only thoseaspectsof the world
which they find relevant— projectionsof a representatiomto a simple subspace”.
The form theserepresentationtake, within the contet of the computationamodel
we areusing,will dependon the particulartaskthoserepresentationareto be used
for. (Brooks,1995)

Thesamesofteningof anti-representationalisttitudesamongsSouthCoastengineerganbe
seenamongstClark andWheeler(1998),ScheierandPfeifer(1998),Bickhard(1998),Calabretta
et al (1998),and Tani et al (1998),who all agreethat even very simple intentionalbehaiours
are mediatedby representationdyut representationthat canonly be understoodn the context
of activity. At leastone neuroethologistravs a similar lesson,but againconfusegejectionof
computationalissymbolsandmoduleswith rejectionof representationger se

Of coursethe cognitive approach— the representationgbaradigm— is a level of
interpretationin its own right. At best,it is like Ptolemys systemof epigycles,which
coulddescribehe maovementsof theplanetsn sufficientdetail; but aswe now know,
theheliocentricview of theworld providesasimplerway of understandinthis move-
mentandonethatcomescloserto whatis actuallythe case By analogythecognitive-
map approachmight obscuresomeof the mostimportantcomputationaktrateies
usedby the brain. In generalthe brain hasevolved not to reconstruct full repre-
sentatiorof thethree-dimensionakorld, but to find particularsolutionsto particular
problemswithin thatworld. (Wehney Michel, & Antonsen1996)

The representationadwcatedby both Wehnerand Brooks are not general-purpossym-
bols syntacticallymanipulatedaccordingto an EastCoastalgorithm,but ratherdescribehow the
sensory-mototransformationsequiredfor particularbehaiours are achiezed. The representa-
tional organisationunderlying,andemegentwithin, onebehaiour needbearno relationto that
underlyinganother

In Brooks’ experimentsthis separatioris embodiedin a ‘subsumption’robotic architecture
— asusedon Cog— in which the mechanisms split into largely independentayers’, eachof
which is connectedo both sensorsand motors. Evolution, both naturaland artificial, doesnot
tendto producesuchextremedisjointednessut ratherproducesnixed bagsof tricks madeup of
particularsolutionsto particularproblemsjn which evolvedcircuitry is usedandadaptedo new
purposes.In eithercase,in orderto understandhow thesesystemsachieve robust co-ordination
with objectsn theirervironmentit is necessaro understandhow informationaboutthoseobjects
play arolein controllingthatbehaiour.
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It is interestingto notethatthe mostdoctrinaireanti-representationalisteve beencomputa-
tional neuroethologistandevolutionaryroboaticists ratherthanthe biologistswho study natural
sensory-motosystemslt seemshatthis positionstemsrom a healthydesireamongstomputer
scientiststo disassociat¢hemselesfrom the tradition of computationalisartificial intelligence
and its Cartesianunderstandingf representation.Biologists have rarely beentarredwith the
Cartesiancomputationalisbrush— afterall, no-onecanaccusehem of studyingdisembodied
intelligence— and so seemmore comfortablewith describingthe neuralmechanismshat they
discoverin representationaérms(Roitblat,1994).

Lying behind SouthCoastanti-representationalisthereoften lurks the intuition that some-
thing is only a representatioto the extentthatit is partof a generalisedymbolsystem.Without
sucha systemit is assumedhataninternalstatedoesnot have well-definedsemantigroperties.
They thereforesharethe cognitivist assumptiorthat representations— andintentionality — are
to do with computationratherthanthe ability of anagentto actively engagewith its world. The
philosophicakoots,andimplications,of this agumentwill be discussedh chapter6.

The lessonof SouthCoastAl is thatif you wantto build a cogniseyyou shouldnt startby
making up fang/ data-structuressincewithout a body they are both meaninglessand useless.
Moreover, just bolting on sensoryand motor moduleswill rarely succeedn effectively tying a
symbolsystento theworld, sincethosecontentghata humanintuition assigngo thesymbolsare
unlikely to betheonesthatits crudebody canmakeavailable. Thiswasthe problemof EastCoast
robotics,asexemplifiedby Shakg (Nilsson,1984).

Shakg wasa mobile robot that could move blocksrounda setof rooms,accordingto typed
instructions. At its heartwasa predicatecalculusmodel of its environment, manipulatedby a
means-engbroblemsolver (Newell & Simon,1972),andgeneratedrom a cameraimageof its
ervironment— ‘a serieof still pictures’,in Costellos phrase Howeverthe problemof producing
asymbolicrepresentatioof its ervironmentmeantthatthe roomshadto be speciallydesignedo
be asvisually simpleaspossible with flat floors, evenly colouredsurfacescarefullighting, few
obstructionsandsoon. Although Shakg worked, it provedimpossibleto generaliséts success
to morerealisticervironments.Themoralis to startby gettingthe bodyright, andconcentrat®n
tieing it to the world; representationill be the emegentresult,asthe evolutionaryroboticists
have repeatedlfound. The EastCoastapproacho artificial intelligenceis like notingthata good
Emmenthatheesénvariablyhasholesin it, andconcludingthatthe startingpointfor makingone
is to glue pocketsof air together The SouthCoastapproachis to startwith thecheeself you get
thisright, thenyoufind you getthe holesfor free.

The limiting factor in our developmentof intelligent artificial creatureds not the compu-
tational power of their ‘brains’, but in the more basicengineeringtechnologyof their bodies.
Currentrobot engineersiseroughly the samemotor and sensortechnologythat the pioneersof
cyberneticsdid, andyet this is wherethe real problemsof embodiedntelligencelie. Therefore
we shouldnot be surprisedat the slow progress.Rod Brooksdraws anilluminating comparison
betweenhe developmentof computertechnologyandthat of jet airliners. The power, capacity
andspeedof the formerhave doubledroughly every 18 months,whereaghe sameimprovement
in the latter hastakenalmost40 years. We shouldexpectthe developmentof SouthCoastAl to
be morelike thatof airlinersthancomputersandfor similar reasonsBuilding successfutobots
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dependsnoreonthe ‘hard’ engineeringf bodiesthanonthe‘soft’ engineeringf brains.

4.4 Conclusion

In orderto understanthow neuralimechanismsanunderlieintentionalbehaiour it is necessaryo

understandhow they cancarryinformationaboutthe environmentof the organism.This requires
thatweinvestigateaheentirecausaloop, involving brains bodiesandervironment.Moreover, this

systemmustinvestigatedn vivo, sincethe relevantneurologicalpropertieanay only exist in the

appropriatdbehaioural context. The sameessonapplieswhenconstructingartificial intentional
systems:we cannotstartfrom anisolatedrepresentationahodulethat approximatesiumanoid
problemsolving,sincewithouta humanoidbodyit will have no effective connectiorto theworld

thatit is supposedo represent.



Chapter 5

Intentionality: Insides

In direct contrasto Germanphilosophywhich descend$rom hearento earth,here
we ascendrom earthto hearen. Thatis to say we do not setout from what men
say imagine,conceve, nor from menasnarratedthoughtof, imagined conceved,in
orderto arrive at menin theflesh. We setout from real,active men,andon the basis
of theirreallife-processve demonstrat¢he developmentof theideologicalreflexes
andechoeof this life-process. The phantomgormedin the humanbrain arealso,
necessarilysublimatesf their materiallife-processwhich is empirically verifiable
andboundto materialpremises. .. [We do] notexplain practisefrom theideabut the
formationof ideafrom materialpractise.

— Marx andEngels,TheGermanideology

In the beginningwasthedeed.
— GoetheFaust

5.1 Openingthe Black Box

Modern philosophyof psychologystartedwith Freuds (re-)discwery that thereis more going
onin our headshanwe areconsciouslyawareof. Our consciousselvesarenot masterdn their
own house,n his patricianphrase.This left uswith a problem,sinceit impliesthatif youwant
to understandvhatis goingon in someoneelses headthenit is not sufficient to just askthem
what they were thinking. (And of coursethe sameargumentappliesto oursehes: we do not
alwaysknow whatwe arethinking.) If youwantto do psychologythenfirst personintrospection
is not enough. Freuds solutionto this problemwasto develop his theory of the unconscious
and the techniquesf psychoanalysishut this endedup asa degenerateform of hermeneutics
devoid of ary empiricalrigour. Freudwasa novelistwho missedhistruevocation,nota scientist.
Skinnersrespons¢o this malaisewasto re-assertwith avengeancehe primag of third-person
obsenation. In future all talk aboutthe insidesof headswasto be abolishedto bereplacedoy
constructiongver directly obsenablebehaiour.

It is hardto overstatethe extentto which behaiourism hasinfluencedthe subsequenphi-
losophyof psychology If we definebehaiourism purely operationallyas acceptancef some
form of the Turing Test (1950) thenthe term includesnot just the militant analyticaland psy-
chologicalbehaiourism of Carnap,Hempel,Skinner andRyle, but alsothe more sophisticated
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empiricist, pragmatistandinstrumentalistversionsof Quine, PuthamnouveauxDavidson,and
Dennett. Whatall thesehave in commonis an agreementhat the only way to settledisputes
aboutpsychologyis by referenceo third-persorobsenationsof behaiour. In short,we should
treatthebrainasa blackbox: we may speculat@aboutwhatis inside,but never openit up.

This attitudehasalwaysseemedjuite mysteriougo me. Psychologyis the scienceof discov-
eringwhatis goingonin peoples heads.Thereforeif you wantto settledisputesin psychology
thensurelyyou shouldlook insidespeoples headsij.e. try to understandhe neurologicaimech-
anismsunderlyingtheir obsered behaiour. It is time to openthe box. Chomsly, for example,
hypothesisedninnatelanguageorganwithin the brain to explain certainpatternsn theway in
which we learnanduselanguage But, asSampsor(1997)amues,this evidenceis not, in itself,
sufficient to settlethe agumentoneway or another The samepatternsof linguistic behaiour
canbe explainedwithout recourseto hypothesesboutinnatelanguageorgans. But if we want
to know whetherthe brain containsan innatelanguageorganthensurelythe obvious stratgy is
to look insideto seeif we canfind one? Of coursein day to day practicewe never know what
is going on inside peoples skulls. But we shouldnot makea virtue of necessity After all, if
everythingworkedthe way it appearedo thentherewould be no needfor scienceasMarx put
it. In thelastchapten discussedomeof the practicalproblemswith openingthe box, andin the
next two | discusssomeof the philosophicajproblems.

Of coursel am not the first to suggesthat we openthe box. The mostnotableexceptions
to the behaiourist trend have beenSmartandthe identity theorists,Fodor, Stich, Block, Kim,
andthe Churchlandsyho all aguethatintentionalpsychologicaktategbeliefs,desireshopes,
fears,assumptionsandthe restymust,by definition, berealisedin entitiesinsidethe headwhich
representthe outsideworld in someway. The disagreementarethenover whatkind of thing
theseinternalrepresentationatatesare,andwhatit meango saythatthey ‘representtheoutside
world. Are they particularneuronalfirings, or do they exist at a higherlevel of organisatiorlike
the functional patternsof a computerprogram? Must they takethe form of atomisticlinguistic
symbols,or canthey bemorefuzzy anddistributed?However all thesetheoristfacea problem:if
psychologicabktatesareentitiesinsidethe headthenhow canthefactthatthey representheworld
makea differenceto thebehaiour thatthey control?

The solutionto this problemstemsfrom thefactthatin orderto understandvhatis goingon
insidetheheadof anagentt is necessarto understanavhatis goingonoutside We haveto cane
theinsidesandthe outsidesof anagentsimultaneouslyn orderto understandhow its behaiour
is produced.This alsomeanghatwe cannotassumehatthe agents ervironmentwill be caned
in thesameway asours. Whenl look aroundmy office, for example,l seecomputersandbooks
andpapersandmugs. My cat, on the otherhand,only seeshingsto sleepon andthingsto eat.
Thereforethereis no pointlooking for ‘mug’ or ‘computer’ representationmsideher head.My
conceptsnaynotfit herobjectsandviceversa

In the next two chapterd try to defendthesebasicintuitions. In this chapter concentraten
theinsideof headdi.e. how we individuaterepresentationsgndin the next | concentraten the
outsideqi.e. how weindividuateobjects).Theconclusioris aform of realismin whichsuccessful
thoughtis basedn somekind of correspondendeetweerthingsin theheadandthingsoutside.

1| don't carewhethersomeonéreally believes’in behariourism,justaslong asthey behae asif they do.
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Now if oneis arealistaboutanythingthenit is usuallyassumedhatonemustbearealistabout
physics:afterall, physicds themostempiricallyaccuratendsuccessfubf thesciencesndsothe
onemostlikely to be‘true’. Butrealismaboutphysicsusuallycarriesalot of Kantianmetaphysical
baggageboutuniversalmathematicalaws, essentiahndintrinsic types,objectvism, andsoon.
In shortrealismseemso imply that thereis a determinatdist of Objectsasthey Really Are,
andthatthe point of knowledgeis to bring our mindsinto correspondenceith them.In thesetwo
chapterg try to presentinalternatve typeof realismthatdoesnotcarrythisbaggagdutinsteads
consistentvith whatFine (1984)callsthe‘naturalontologicalattitude’in which theobjectsof our
everydaylives— trees,washingmachinesstreamsandthelike — arejust realas,or evenmore
realthan,the abstraction®f theoreticaphysics.This type of realismis basedn theway thatwe
cane outtheobjectsin theworld throughour own actiity, ratherthana correspondenceetween
things-in-the-headnda list of things-out-ther@evealedto usby the high priestsof physics. Of
coursethereis a reality — a world out there— prior to mind, but this world hasno essential
structure nofixedsetof types.Accordingto this view truth boils down to thefactthatsomeways
of carvingtheworld aremoresuccessfulor certainpurposeshanothers.

5.2 Anti-Turing

How canwe tell whatis goingonin someoneshead?n otherwords,whatmakesa psychological
descriptiorof themtrue?In chaptei3 | alguedthathow we chooseo describesomethinglepends
onwhatwe wantout of ourdescriptionandthis appliesto third-persordescription®f intentional
behaiour asmuchasarything else.For examplel couldclaimthat‘'my cardoesnt like to go up
hills’. Everyonewouldknow whatl meantandwouldbeableto makecertainaccuratgredictions
aboutits counterfactuabehaiour. In thissensaet is a perfectlygooddescription.Yeteveryone—
apartfrom animists— would agreethatit is not ‘really true’.

Sowhatmakesanintentionaldescriptiorireally true’, andin whatsense™n chapte3 | aigued
thatif we wantour descriptiongo be ‘really true’ in the sensethatit is ‘really true’ thatplanets
follow elliptical orbits, that speciesvolve throughnaturalselectiongravity actsthroughcenters
of gravity, elementsare periodic,continentamove with tectonicplates,gasse®bey the gaslaws,
andgovernmentsarean expressiorof socialforcesratherthandivine will, thenour descriptions
shouldalso play an explanatoryrole. Thereforeif we want our intentionaldescriptionsto be,
roughly speaking,scientific’ thenthey shouldnot justbe empiricallyadequateacceptabléo our
socialpeerspr evenmaximally predictive, but shouldalsoexplain how the obseredbehaiour is
produced.(Ontheotherhand,if youregardpsychologyasatypeof hermeneuticsr literatureor
therapyratherthanasa sciencethenothercriteriawill apply)

So,whatdoesit takefor adescriptiorto becapablef explaininghow abehaiour is produced?
In section3.31 aguedthatthis depend®on the statusof ary theoreticatermsthatthe description
useswhich, in the caseof intentionaldescriptionsmeansinternalmentalstatessuchasbeliefs
and desires. A behaiourist regardstheseinternal statesas abstracta, mere constructionsover
obsered behaioural data,whilst for the anti-beh&iouristthey areillata, positedentitieswhich
areinstantiatedn the underlyingmechanisnof the agentin adiscernibleway. In otherwords,if
intentionaldescriptionsreto be explanatorythenbeliefsanddesireanustberealisedn internal
representationsfunctionalproperties processesr entitiesof an agent(therepresentationale-
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hicle) thatplaysarole in the intentionalbehaiour of thatagentin virtue of theinformationthat
it carriesaboutsomeaspecbf the ervironment(the content§. For example theratsdiscussedn
sectiord.2wereableto successfullynegotiatea mazeandfind theirfood becaus¢heplacecellsin
their hippocampusgonsistentlyfired whentheratswerein a particularlocation. This mechanism
underwroteheir beliefsabouttheir positionwithin the maze andsowhenwe attributethoserats
with a‘senseof place’'we arereally explaininghow thatbehaiour is producednotjustdescribing
thebehaiour we obsere.

Of courserepresentationsanberealisedn the brainatlevels of organisatiorhigherthanthat
of singleneurons.This possibilityis oftenassociatedvith computationalisnout | wantto avoid
usingthis term, for two reasonsThefirst is thatcomputationalisnusuallyincludesassumptions
aboutlanguage®f thought,symbolsystemsandthe modularityof mind, and| will laterargue
why thesearenot necessaryThe seconds thatthereis no contradictionbetweenunderstanding
representationalehiclesas computationabtates andasstatesof the underlyingphysicalmech-
anism. Computationabtatesare physicalstatesjust at a higherlevel of description.Thereforel
will talk in generalboutbrain states’ whilst makingno claimsabouttheir level of instantiation.

But why shouldourintentionaldescriptionslependnwhatis goingoninsidetheheadof the
agent,apartfrom fitting into our generalscientific‘idea of the good'? Whataretheimplications
for the philosophyof psychology?

Thefirstimplicationis thattreatingintentionalstatesasbrain statesmakesthemcausallyef-
ficacious.Behaviourism definesintentionalstatesasconstructionsver obsenablebehaiour, or
asdispositimsto behae. And, aswith otherdispositioral propertiesproblemsariseif we under
standthemin termsof actualor counterfactuabutcomegsection3.3). RecallCarnaps agument
thatif the dispositionalpropertyof ‘being soluble’is definedas‘dissolvingwhenin water’ then
theclaimthat‘X dissohedbecausét wassoluble’is tautologous.Similarly, if intentionalstates
aredefinedsolelyin termsof behaiour thenwe arenot makinga substantie claim whenwe sub-
sequentlycite thosestatesasa causeof thatbehaiour. Of coursethe solutionis that ‘solubility’
describes propertyof a substancén virtue of which it dissoles,andintentionalstatesdescribe
brainstatedn virtue of which behaioursareproduced.

For example,if we describea rat ashaving a ‘senseof place’iff it cantraversea changing
mazethenthe claim that‘the rat foundthefood sourcebecausét hada senseof place’is tautol-
ogous. But if by ‘having a senseof place’ we meanthat the hippocampaplace-cellsof the rat
accuratelycorrespondo its locationthenwe have a truly causalexplanationof its behaiour. (It
wasconsiderationsuchasthesethatforced Tolmanto abandorSkinners behaiourismandlaid
thefoundationdor cognitive psychologyin thefirst place(1932).)

Davidson(1980)objectsto thisline of reasoningHe amuesthatalthoughstatementtke “the
causeof A causedA” may be uninformatie or tautologousthatdoesnot necessarilymeanthat
they arefalse. However suchstatement®nly becomeinformative whenit is possibleto identify
that which fulfills the role of ‘the causeof A’ independenthof that description(Morris, 1986).
It may bethe casethatwe only discover which substancearesolubleby putting themin water
andwe mayonly discorer someonesintentionalstatesy observingoehaiour, but we shouldnot
confusetheway thatwe measure propertywith thefactsin virtue of which anentity holdsit.

230far thislooksjustlike anargumentfor anidentity theory In section5.31 shav why it is not.
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If intentionalstatesaregroundedn brainstategshenwe canalsoaccountfor errors. Suppose
thatwe areunableto producea coherenintentionaldescriptionof a systemthat fully accounts
for its behaiour. We have two choices. Thefirst is to revise the list of beliefsanddesiresthat
we attribute to the systemin an attemptto makethe behaiour rationally explicable. Sucha ret-
rospectve revisionis alwayspossible thoughpossiblyat the costof ascribingwildly implausible
intentionalstategto the agent. For example,supposd usea poundcoin to buy a newspapethat
costs45p,andtheshopkeepegivesmethewrongchange Why did hedo it? Onepossibleexpla-
nationis thathereally believedthat£1 minus45pwas35p,or thatthe poundcoin | gave him was
worth 80p. If sothenhisreasoningvasperfectlyrational,but his beliefswerebizarre.(Thisissue
is discussedetweenStitch (1981)and Dennett(1987,ch4)). This way of accountingfor errors
is equivalentto the pre-Copernicampractiseof retrospectiely addingepigy/clesto our Ptolemaic
descriptionsof planetaryorbitsin orderto geta fit; a practisethat producedempirically accurate
descriptiongut at the expenseof vastly corvolutedexplanations.

The alternatve that Dennettdiscussess to admitthat the systemwasactingirrationally, but
that“mistakesof this sortareslipsin goodprocedurespotmanifestationsf anallegianceto abad
procedureor principle’ In otherwordsthe shopkeepesimply madea mistake.Thisis equivalent
to noting departuregrom Kepleranellipsesbut not abandoningdis laws asa result, sincethese
errorscanbe explainedasbeingdueto a departurdrom the usuallaw of gravity on which they
arebased As Dennettputsit,

we mustdescendrom the level of beliefs and desiresto someotherlevel of the-
ory to describehis mistake sinceno accountin termsof his beliefsanddesireswill
makesensecompletely At somepoint our accountwill have to copewith the sheer
senselessnes$ thetransitionin ary error.

However we canonly usethe lower level theoryto describemistakesif we canusethe lower
level theoryto describesuccessesWe cannotuseknowledgeof the workingsof the mechanism
to analysehow a systemhasgonewrong unlesswe know whatit shouldhave donein orderfor
the systemto behave correctly’. It is theability to accounfor errorsin thisway thatdifferentiates
betweersystemgshatarerationalbut errorprone,andsystemshatarelogical but bizarrelystupid.
To erris human afterall.

Of coursein onesensethe modernbehaiouristsare absolutelycorrect: in everydaylife we
form andjudgeintentionaldescription®n roughlyhermeneutior instrumentactriteria. If we can
makesenseof someones behaiour androughly predicttheir future actionsthenthis is all that
matters.Moreover | amnot necessarilyarguing thatwe shouldchangethesecriteriain practice.
Ratherit is a questionof how we regard the intentionaldescriptionghat our hermeneuticgen-
erate. We canattribute the empiricalsucces®f anintentionaldescriptionto the role of internal
representationalehiclesevenwhilst we have no directexperienceof them,in the sameway that
Keplercould attribute the empiricalsucces®f the elliptical orbit to anundiscaoeredheliocentric
force.

Anti-behaviourismdoesimply, however, thatdiscoveriesaboutthe internalmechanisnof an
agentcanaffect our intentionaldescriptions.In onerespecthis is commonsense.For example,

3The problemof differentiatingbetweensuccessindfailure will be discussedn chapters? and11; the problem
hereis to accounffor the onesthatwe identify.
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theentireplot of Cyranode Bemgeracis basedaroundaform of Turing Test,in which Roxannds

fooledinto believing that Christianis assmartasheis beautifulby his ability to parrotpoetryfed

to him by Cyrano. The play hingeson the fact that, werethe trick to be revealed,thenRoxanne
would realisethatit wasour misshapererothat sheloved, not the dumb Christian. Would the

behaiouristaguethatChristianreallywasapoetjustbecaustéepassedhe Roxanndest?Surely
to beapoetit is notenoughto producepoetry;onemustproducepoetryin theright way.

Block makesthe samepoint by imagininga machinethatusesa crudelook-uptableto pass
a Turing Test(1981). A look-uptableworks by simply mappingeachpossibleinput vectorto a
suitableoutput,L = {i; — 0;|;}. For example,| = {i;|;} maybeacompletdlist of all questions
in English of lessthan 100 words (including mis-spellings),and O = {o; |;} a list of suitable
responsesEventhoughL would beableto answerary questiorthatwe give it, Block aiguesthat
if we lookedinsidethe black box thenwe would realisethat it wasnt really smart,it just acted
smart. But he fails to give a reasonwhy sucha systemis not intentional,despiteits ability to
passary Turing Test;andnor doeshe definea conditionon how a mechanisnworksthatwould
corvince him thatit were. It may be that any discovery aboutthe workings of a brain would
leadBlock to rejecta psychologicabdescription— ‘oh look, it's not really intelligent, it’ s just a
bunchof neuronsandnenes’ — just aswe rejecttheidiom of magicwhene&er we work out the
conjuroristrick.

The problemwith a look-uptableis thatit doesnot have ary internalstatesthat canactas
causallyefficaciousrepresentationafkehicles:it is apurestimulus-responsengine.Thereforeal-
thoughwe mayusefullyattributeit with beliefsanddesiresn orderto makesensef its behaiour,
theseinternalstatesdo notcare its mechanismat its joints’. However, it mayseenthat,by carv-
ing it in a suitably contrived way, we could re-describea look-up table suchthat it apparently
operatesisinginternalstatesvithout makingit ary moreintelligent. Oneway wouldbeto create
anew setof vectorsandincorporateheminto themechanisml.’ = {i; — s; — 0j|;}. We could
thenform aninternalpseudo-statby groupingtogetherall thoseinternalvectors SC {s;|;}, that
subsere actsto which we would normally ascribea particularbelief, b. For example,suppose
thereis a subsebdf all questionavhosecorrectanswersnvolve the belief, b, thatthe earthmoves
roundthesun:

i100 = ‘What s thethird planetfrom thesun?’ — $00— 0100 = ‘Earth’
i101 = ‘Doestheearthmove roundthesun?’  +— Sjg1— 0101 = ‘N0’
i102 = ‘Doesthesunmoveroundtheearth?”  +— Sjgo— 0192="'Yes’

Therethusseemdo be awell-definedinternalstate,S = {S100, S101, S102, - - - }, thatsubseres
the belief b. (Otherbeliefs,suchas ‘the earthis a planet’, may alsobe involved in answering
theseparticularquestionsput they would alsobe implicatedin others. Thusthe setsof internal
stateswould be distinct but not disjoint.) This systemis obviously no smarterthanL — it has
the sameproceduralsemantics— andyet apparentlyusesperfectlywell-definedinternal states
correspondingo ary beliefsanddesiregshatwe mayascribeto it. The problemwith this strategy
is that,in orderfor aninternalstateto beaccorde@causatole, it mustbedefinedndependentlpf
the behaiour thatit is invokedto causallyexplain; but the only thing thatidentifiesthe members
of Sis preciselytheir membershipf S which is definedby the fact thatits memberssubsere
behaiours on the basisof which the agentis attributedwith beliefb. Thereforea tokeninternal
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state,s; € S, doesnot have causalpowersin virtue of its membershipf the set— i.e. beinga
representationatehicleof aparticulartype— ratherit is of thattypebecausef its causapower’.

Thusit would be inaccuratdo claim thatL’ wasableto answemruestionsaboutthe solarsystem
becausdherelevantinternalstatesverememberof S. We arebackto claimingthat‘the causeof

A caused\'.

Consideranotherexample. Supposdwo childrenlearnto do two-columnsubtraction. The
first useghelook-uptablestratgy andjust memorise®achandevery sum.The othermemorises
just the single-columrfacts(3-1=2,8-5=3, etc) andworks out two-columnsumsusing the rules
of borrawing, carrying,andso on. Both childrenwill be ableto do the samesums,soit looks
like they bothmusthave theinternalstructuresiecessaryo do subtractionNow it is truethatthe
look-up child knows how to do eachparticularsubtraction— just asthe look-up table ‘knows’
how to producethe right outputin responseo the right input — but doessheknow how to do
carrying? Is the carryingrule oneof herbeliefs? Surelynot, sincethe correctresultswere not
producedbecauseof aninternalmechanisnthatinstantiateghis particularbelief. For example
shewould concludecorrectlythat81— 35 = 46, but would not reachthis conclusionbecausef
the carryingrule. Thereforethe two childrenwill shov the samebehaiour, but this behaiour
shouldbedescribedlifferentlyin eachcase.Thedifferencedbetweerthetwo childrenareusually
hidden,but may shav up in the patternof errorsthatthey make. The look-up child will tendto
makerandomerrorsasthey forgetparticularanswers But childrenthatlearnhow to do carrying
tendto shaw clearpatternof errorasthey misapplyparticularrules,suchasforgettingto subtract
onefrom thetenscolumn(Brown & Burton,1978).

In short,intentionalbehaiour is not simply a matterof what somethingdoes but alsohow
it doesit. Whenwe try to work out whatis goingon in someones head— i.e. whenwe try
to ascertairthe beliefs, desiresmotivesandassumptionshatlie behindtheir actions— we are
doingliterally that. We arenotjustlaying betsaboutfuture behaiour, andnor arewe necessarily
trying to imaginewhatit is like to bein their shoeqor body),eventhoughall thesemotivesmay
be involved. Ratherwe aretrying to determineat a suitablelevel of description the functional
organisatiorof the physicalmechanisnthatsubserestheirbehaiour.

5.3 Externalism

Supposesomeonevoids beinghit by a train andwe explain their actionsby saying‘she moved
becauseshethoughta train wascoming’. In the previous sectionl amguedthatthis claimis only
(‘really’) trueif thereis arepresentationdirain statethat instantiatedhis belief andcauseser
to move. But if thisis the casethenit seemswe couldjust aswell saythat shemoved because
that brain statewasactive; andeven thoughwe may chooseto describethat stateas ‘believing
thatatrain wascoming’, the semantiqoropertiesarestrictly irrelevantto a causalexplanationof
her behaiour. The sameargumentappliesto the causesof beliefsaswell astheir effects. We
would normally saythatshethoughta train wascomingbecauseheheardit. But if thatbeliefis
instantiatedn a particularbrainstatethenwe couldequallysaythatsheheldthatbeliefbecaus®f

4Notethatthis assumes constructvist approacho settheorysince,contra Frege, RussellandQuine,| asserthat
Sdoesnotexist prior to therule usedto construcit. Thereforejn orderto countasa causallyefficaciousinternalstate,
S mustbeanexampleof whatFregeandRussellcalleda class ratherthana set.
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thestimulationof hereardrum,ratherthanbecaussheheardwhatsoundedike atrain. Of course
in orderto explain how her behaiour is in intentionalco-ordinationwith her ervironmentwe

would have to supplementhis storyabouttheinsidesof the persorwith oneabouttheoutsidesin

orderto understandhow sheavoidstrains,for example,we would needto know aboutthe origins
of theair vibrationsthatexcited hereardrum. But the crucial pointis thatthe two storiesseemto

be strictly separable.

This is the point of the brain-in-a-at thoughtexperiment: supposehat we remove a brain
from a living creature keepit alive in a vat, and connectits nerne endingsto a computerthat
hasbeenprogrammedo producethe stimuli that would resultfrom bodily interactionswith a
‘real’ ervironment.Presumablyhe brainwould not be ableto noticethe differencewhich seems
to prove that brain eventsoccuraccordingto purelylocal laws andstrictly independenthof the
ervironment.ThereforeasPutnanputsit, meaningslonotplayarolein thehead(1981).In other
wordsoncewe understandhow mentalstatesareinstantiatedn thebrainof theagenthenwe can
understandhow beliefsand desirescan causebehaiour; but the problemis thento understand
how their beingbeliefsanddesireshow their havingsemanticcontent,contributesto their causal
powers.

This agumentapplieswhetherwe regard mentalstatesasbeinginstantiatedn the brainas
computationabtatespr asneurologicabnes:

In fact, asfar as| cansee,if the problemsaboutimplementationwe've beendis-
cussingarerealandnot solvable,only the eliminationof theintentionalwould be a
cureadequatéo the diseaseFor, notice:if the externalistcharacteof contentshovs
thattheimmediateémplementatiorof intentionallaws cant be computationalit also
shows, andfor preciselythe samereasonthatit cant be neurologicalor subatomic,
for that matter). For, neurologicalstatesike computationabnes,areindividuated
by their local propertiegroughly, by their partsandto eachother). So, presumably
therecant be neurologicallysufficient conditionsfor contentstatesf contentprop-
ertiesareexternalist. So neurologicalprocessesant implementintentionallaws if
computationaprocessesant. (Fodor, 1994,p15)

Whatmakessyntacticoperationsa specie®f formal operationss thatbeingsyntactic
is a way of not being semantic. Formal operationsare the onesthat are specified
withoutreferenceo suchsemantigropertieof representationss,for example truth,
referenceandmeaning. ... If mentalprocessesire formal, thenthey have access
only to theformal propertiesof suchrepresentationsf theervironmentasthesenses
provide. Hencethey have noaccesso thesemantigropertieof suchrepresentations,

including. . .the propertyof beingrepresentationsf the environment (Fodor, 1991,
p488)

So, rejectingbehaiourismseemgo imply thatwe mustalsorejectan externalistaccountof
intentionality— i.e. onein whichthesemantigropertieof ourthoughtsplayarolein our heads.
In this sectionl arguethatthisimplicationis mistaken.

5.3.1 EpistemologicalExternalism

Rejectingbehaiourismneednotimply internalism.To understanavhy we have to startby under
standingrepresentationasaverb,notanoun.Representatiois whatabrainstatedoes notwhat
it is. Representatiois therole thata functionalentity playswithin theintentionalbehaiour of an
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agent,not a structuralcomponent.This makesrepresentationdifferentfrom the component®f
mostcomplex systems.

Mostartefactsfor example,areproducedy puttingtogethepre-fabricategbarts. Thismeans
that, for example,we cantakethe startermotor out of onecar, putit in another andthe motor
will still doits job. Mary major biological organs,suchasheartsandlungs,arethe same. This
is what makeshearttransplantgossible. Thesetypesof partsare structurallyindividuated,but
thisis notalwaysthe case.For example,mary invertebrateslo notrequirelungsto breathesince
respirationin small bodiescanbe achiezed by diffusion. This doesnotimply thatthereare no
entities,suchasstomataandvesiclesthat'do’ respirationjut ratherthattheseentitiesform adis-
tributed,functionallyindividuated,component’'or subsystematherthanalocalised structurally
individuated,one. It would be impossibleto transplantherespiratorysystemfrom onebeetleto
anotherwithout transplantinghe whole beetle. As anotherexamplethink of the geographically
diffusecomponent®f humansocietiessuchaspolitical organisationssocialclassesndcompa-
niesetc. We cannofpointto asingle,discretecomponenthatperformsthefunctionof respiration
in a beetle,ary morethanwe canpointto the Universityin Oxford; but this doesnot meanthat
thesefunctionalcomponentsrenot (1) well-defined,or (2) physicallyinstantiatedn a perfectly
intelligible way.

Thereis no reasonwhy representationalehiclesmustbe discretecomponent®f the brain.
They maybemorelike beetlesrespiratorysystemghanlungs.In otherwordsrepresentationare
definedby the role thatthey play in the overall behaiour of the agent,not physiologcally. We
cannotknow whethersomethings a representationntil we understandherole thatit playsin a
body in a behaiour in an ervironment. Therefore,as Peacockeurgues(1994), representational
vehiclesareindividuatedexternally, with respecto their content,ratherthaninternally and nar
rowly. It is the externalrelationalpropertieghatdefinessomethingasa representatioim thefirst
place.Thereis no syntaxwithoutsemanticsasCraneputsit (1990).

But thereis a problemwith this weak form of externalism. In orderthat mentalstatesare
robustly causalit is necessaryhat the representationatehiclesthat carry themare identifiable
independentlyof the intentionalbehaiour usedto definethat state. For example,O’Keefeand
Dostrorsky hadto usean understandingf the behaiour of the rat to pick out the functional
propertiesof its hippocampusBut oncethosepropertieshadbeendiscoveredthey weredefined
neurologically in termsof the activation of placecells. Thereforealthoughknowledgeof the
overall behaiour of anagentis necessarjor usto identifywhatneurologicaktatesarerepresen-
tational vehicles,the existenceof the statethat we identify is not so dependent.Someform of
reductionisnis thenpossible atleastin principle. McGinn callsthis epistemologicalasopposed
to metaphysicalexternalism(1989): externalsemantiaelationsmay be necessaryor usto iden-
tify a stateasa representatiorhut thesedo not play anessentiatausalole. Soit seemghatif
we wantour intentionalstatego be causalthenthey will notbe causaln virtue of their semantic
properties.

5.3.2 Metaphysical Externalism

Epistemologicaéxternalismis aform of pragmatianti-reductionismPragmati@nti-reductionism,
if yourecall,startsfrom theassumptiothatcomple systemsaremadeof componentsvhichobey
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fixedlaws independenof the higherpropertiesof the system.Thereforeeventsat thelower level

are causedoy otherlow-level eventsandlaws. But in chapter2 | defendeda strongerform of

anti-reductionismaccordingto which it is alsotrue that micro-eventsmay be causedat a higher
level. For example,it is possibleto describehe momentunof a particulargasmoleculeasbeing
causedby the pressuresxertedon the wall of the container Therewere two possiblewaysto

justify theuseof downwardscausatiorasa way of understanding systendependingn whether
causationis understoodgoragmaticallyor counterfactually The first wasthat the descriptionof

moleculesasreboundingelasticallyis just a usefulapproximationandthatif we allow this asa

valid descriptiorthenthedownwardscausatiorstoryis anequallygoodone. The secondvasthat
lowerlevel eventsareover-determinedy lowerlevel causesandsowe canpointthecausafinger

atahigherlevel: the sameactof compressionvould have producedhe samerisein momentum,
no matterwhatparticularcollisionsthe moleculeexperienced.

The sameargumentsapply to the relationshipbetweenbrain statesand ervironments. The
internalistand epistemologicaéxternalist(like the reductionistand pragmaticanti-reductionist)
bothassumehatit is possibleto determinghefuturebehaiour of anagentirom the neurological
laws governingits nenous systemand the stimulationof its sensorynene endings. However,
aswe sawv in section4.1, neuralmechanismsan function differently in differentbehaioural
contets. Thereareno neurologicallaws simpliciter; neuralstuff only ever existsin a body in
interactionwith anervironment. Thisis why the visual systemof the Horsesho&rabcouldonly
be understoody studyingthe whole animalin its naturalervironment,ratherthanby takingin
vitro measurementsom a lab preparation.lt is alsowhy neuroethologistspendso long fitting
locustswith radioback-packs.

In otherwords,ary statemenbdbf neurologicallaw shouldincludetherider . ..in such-and-
suchervironmentaland behaioural circumstances”sincethe sameneurologicalstuff may act
differentlyin differentcircumstancesThereforeevenif we candiscernthe particularneuralor-
ganisationand processesinderlyingan intentionalact, this doesnot threatenthe intentionalde-
scriptionsincethoseneuralfactsareonly truebecausef thewiderervironmentakndbehaioural
picture,andit is this level of organisatiorthatthe intentionaldescriptionrefersto. The neuronal
organisationof an organismis a resultof its overall behaiour within an ervironment,asmuch
asviceversa Of coursemuchof the structuralneurologicalpropertiesof an organismare well
insulatedagainstmodulationscausedby ervironmentalimpact— and so internalismis oftena
very goodapproximation— but the pointis thatthereis alwaysthe potentialfor the outsideworld
to have animpact;andthisis all thatmetaphysicaéxternalismrequires.

Metaphysicakxternalismcanalsobe cashedutin termsof counterfactualsThekey pointis
that,aswe saw in the caseof rat navigation,a behaiour is intentionalonly to the extentthatit is
not dependentn particularstimulus-motoresponses— therat, for example,couldfind its food
despitechangedo particularlandmarksor the floodingof thearena.Thusits hippocampaplace-
cellsfire, and have their effects on behaiour, becauseherat is in a particularlocation, rather
thanbecausef particularretinal stimulation. Indeed,the inherentlyunreliableandnoise-ridden
natureof biological nenous systemaneanghat creaturehave evolved suchthat regularitiesat
the intentionallevel (suchasfinding food) are presered despitethe failure of particularlocal
regularities(suchasa receptorcell firing whenilluminated). As with otherstochasticsystems,
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higherordermay arisefrom lower disorder

Metaphysicalnternalismis true of anidealbrainjust asthe GasLaws aretrue of ideal gases,
but that doesnot meanthatit is true of real, living, metabolising,brains,embodiedin bodies
interactingwith their ervironment. If real gaseswereideal thenit would alwaysbe possible
to eliminatea downwardscausalstory in favour of a lower level description(if we wantedto).
Similarly, if real brainswere like neuralnetwork modelsthenit would alwaysbe possibleto
eliminateanintentionaldescriptionin favour of a neurologicabr syntacticone (if we wantecto).
But they arenot. Internalismandthegaslaws arebothgoodapproximationsn certainconditions
afterall, if the gaslaws weretrue simpliciter, thengasesvould never condenseThe crucial point
is thatin bothcasegheaccurayg of thelowerlaws, andthusthe counterfactualthatthey support,
aredependentiponthosehigherconditions:the externalforceonthe containemwall in the caseof
thegaslaws, andthe behaioural environmentin the caseof neurologicabprocesses.

In chapter2 | usedthe exampleof gascondensatiomo shov how changest the higherlevel
(i.e. raisingpressurendloweringtemperatureancausea drasticchangeto the rulesgoverning
the behaiour of the parts(i.e. whetherthe moleculegeboundelastically),andsorevealshow the
latteraredependenvntheformer;adependencthatis oftendisguisedn ‘normal’ circumstances.
The parallelexamplein the caseof intentionalityis to considera behaiour thatnotonly involves
the stimulationof nene-endingsbut also changeghe way the centralnenous systemworks.
Takepsychoactie drugs.Supposeave drink a glassof whiskey and,dueto the slightintoxication,
entertainthe belief thatwe are over the legal driving limit. Now the senseof intoxicationis not
producedby particularsensorystimuli, but ratherby theway thatalcoholentersthe bloodstream
andis distributedthroughoutthe body, subtly alteringthe electricaland biochemicalproperties
of potentiallyevery single neuronin the entire centralnenous system. The spinningsensation,
for example,doesnot comefrom our tastebuds,but is dueto thethinning of thebloodin the ear
canalswhich disruptsthe neutralbuoyang of the cilial motion detectors.In this casewe have
quite literally takenthe external object— the alcohol— andput it inside our heads. This puts
internalismin anawkward position:

Internalismimpliesthattheinferencesve drawv from abeliefonly dependnwhethemwe think
it is true, not on thosefactsthatmakeit true or not. But drinking alcoholdoesjust not produce
the belief that we are drunk, but also affects the cognitive consequencesf that belief. If we
werestone-coldsober but for somereasonwrongly believedthatwe wereover thelimit, thenwe
would concludethatwe wereunsafeto drive. But if we believedthatwe wereoverthe limit, and
really were, thenwe would be morelikely to rashlyconcludethatwe wereperfectlysafe.ln other
words, the stateof affairs that makethe belief ‘I am over thelimit’ true are preciselythosethat
affecthow the beliefis processedThe syntaxof realliving cognitive systemss causallyandnot
just epistemologicallydependenbn semanticsTo putit anothemvay, how couldyou corvincea
brain-in-a-at thatit weredrunkapartfrom addingsomealcoholto thevat?

Now a metaphysicainternalistmay objectthat,in suchcasesalthoughthe fulfillment of the
truth conditionsof the belief may effect the operationatonsequencesf the tokeningof therep-
resentationaVehicle that realisesit, they do not have theseeffects qua satisfactionof the truth
conditions.In otherwords,the presencef thealcoholin the blood may effect the consequences
of my belief aboutit, but not becausany belief wasaboutthe alcohol. Indeedthe presencef
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the alcoholwill effect mary othercognitive processesandnot just thosethatinvolve the belief
that we are drunk; and corverselymary other ervironmentaleventsthat are completelyunre-
latedto the contentof the belief, suchasa bangon the head,may also affect the processingf
thatbelief. The externalistresponsés thatthis objectionforgetsthat representationadtatesare
also epistemologicallyexternal. In otherwords, althougha representationatehicle mustbe a
physiologically-afinedbrain statein orderto be capableof playingawell-definedcausakole, it
is the externalrelationshipghatmakethe statea representationt is theability of a brainstateto
reliably carryinformationaboutthe presencef alcoholin the bloodthatdefinest asthe vehicle
that instantiateghe corviction thatwe aredrunk. A belief may be affectedby the presencef
alcoholevenif it is notreliably correlatedwith it, but in this casewe would not describet asthe
beliefthatl amdrunk. Thereforethe syntaxof therepresentatiois affectedby its semanticgua
its semantics.

Suchdrug-inducedcasegnay seemlike extremeexamples.But oftenwhenanentity appears
to beindependentf its ervironmentthenthe only way to revealthedependencis to considerex-
tremecaseslike thegold objectin aquaregia. Of coursejn mary casestheinternalistassumption
is approximatelycorrect,but we shouldnever forgetthatit is only anapproximation.Represen-
tationalbrainstatesoccur andhave their causalconsequencesptsolelyaccordingo local, syn-
tactic,laws, but alsobecaus®f external,ervironment-irvolving, facts. Althoughrepresentational
vehiclesmaybein the headthey, andtheir causabpowers,area propertyof, anddependentipon,
theentireagent-emironmentsystem.Theexternalismof representationatkehicless metaphysical,
andnot just epistemological— but this doesnot requireary kind of spooly action-at-a-distance.
Of courseall interactiondetweerthings-in-the-wold andthings-in-the-headremediatedvia lo-
cal biologicalconnection®beying local biological‘laws’. Rather metaphysicaéxternalismrests
on the fact that these'laws’ only hold becauseof the larger intentional,ervironment-irvolving,
picture.In differentbehaioural environmentsve mayfind thatnew ‘laws’ apply.

Dennettrecallsthat, whenconsideringhe role of the brainin intentionalbehaiour, the first
fundamentatonclusiorhe cameto wasthat

theonly thingsthatbrainscould do wasto approximatethe responsiity to meanings
that we presupposén our everydaymentalisticdiscourse.When mechanicabush
cameto shove, a brainwasalwaysgoingto do whatit wascausedo do by current,
local, mechanicatircumstancedregardlessof] whatever it oughtto do, whatever a
God’s-egye view might reveal aboutthe actualmeaningof its currentstates.But over
thelonghaul,brainscouldbedesigned— by evolutionaryprocesses— to dotheright
thing (from the pointof view of meaning)with highreliability. . .. brainsaresyntactic
engineghatcanmimic thecompetencef semantiengines (1998a,p357)

But brainsare not syntacticengines.They areliving biological entities,enclosedn bodiesand
coupledto ervironments. Braintissuecanmimic thecompetencef syntacticengines— or rather
we canbuild syntacticenginessuchasartificial neuralnetworks that mimic them— but this is
justanapproximationjustasmuchasasemantiengine(i.e. anintentionaldescription)s. Brains
‘are’ syntacticenginedo exactly the sameextentthatthey ‘are’ semantienginesandwe canno
moreeliminatethe latterthanwe cantheformer
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5.3.3 Brains-In-Vats

It may be usefulto 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 nene endingsconnectedo a computerthat hasbeenprogrammedo producethe
stimuli thatwould resultfrom bodily interactionswith a ‘real’ ervironment. Theinternalist,and
epistemologicaéxternalist,amguesthatthis demonstratethatthosebrain eventsoccuraccording
to purelylocallaws andstrictly independentlyf theervironment.

Now theissuehereis notwhetherit is possibleto fool brainsaboutthe natureof their world.
We do not needsuchhigh falutin’ thoughtexperimentdo realisethatthis is possible.Ratherthe
issueisthenatureof thedependengcbetweerbrainsandtheworld and,in particulartheinternalist
insistenceahatthe dependengstopsat theinterfacebetweerthe two. They aguethatwhatgoes
on inside the headis only dependenbn what happensat the sense-agans(or the socketat the
backof thevat),andthatmoredistalfactsaboutthe ervironmentarestrictly epiphenomenallhis
is equivalentto claimingthat, not only couldwe programthe computerto corvincethe brainthat
it is interactingwith a ‘real’ world, but thatwe couldproducethe appropriatestimuli suchthatthe
brain’sinternalprocessesontinuegjust asthey wouldhavein arealenvironment.

The metaphysicakxternalistresponseo suchexamplesis to askhow the computemwaspro-
grammedn thefirst place.How doesthe scientistkknow whatsequencef stimulationgo produce
in responsdo the motor nene outputsof the brain? The startingpoint for producingsucha
programwould be to investigatethe structureof the brain,centralnenoussystembody, anden-
vironmentof the agent,andthenproducean accuratemodelof this datain orderto generatehe
appropriatestimuli in responseo the brain’s motoroutputs.

Now the internalistclaim is that, using this method,we canproducea brain-in-a-\at (BIV)
that simulateswhat would have happenedadthat brain remainedn a body-in-a-world(BBW,
alsoknown asa person)— i.e. the computerervironmentof the BIV usesa modelbasedn data
collectedrom the BBW, suchthatif they werestarteff in thesamestatethentheirfutureinternal
activity would marchin step. However the scientists modelis basedon restrictedobsenational
data,takenwhenthe BBW wasperformingparticularbehaioursin particularervironmentsand
we cannotassumehatthis modelwill prove perfectly predictive aboutwhathappensn others.
Of coursejn practice,it may Nonethelesthereis alwaysthe chancethatsomeof the properties
thatour modelassumes$o be constanturn outto be variable,andthusthatbehaiour of thetwo
systemswill diverge. Thuswe only have aguarante¢hatthebehaiour of the BIV will matchthat
of the BBW to the extentthat they replicatethe behaiour thatwasmeasuredn the real world.
RecallFeynmansinsistencehat

sciencds uncertainthe momentthatyou makea propositionabouta region of expe-
riencethatyou have notdirectly seenthenyou mustbe uncertain But we mustmake
statementsiboutthe regionsthat we have not seen,or the whole businesss no use
...We have to makeguessei orderto give ary utility atall to science.ln orderto
avoid simply describingexperimentshat have beendone,we have to proposdaws
beyondtheirobsenedrange.Thereis nothingwrongwith that,despitehefactthatit
makesscienceuncertain.If youthoughtthatsciencenvascertain— well, thatis just
anerroronyour part. (1965,p76)

Outsideof thesecertainsituationghe BIV maycontinuein blissfulignorancehatwhatis now
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happeningnay notbewhatwould have happenedf it wereconnectedo a ‘real world’ insteadof
a computer But thatis not the point, whichis ratherthat,in orderto ensureghatthetwo systems
stayin step,the scientisthasto go and checkthe model againstthe original BBW, and make
adjustmentasandwhennecessaryThereforethe exactsequencef internaleventsin the BIV is
dependenbnthe externalworld of the BBW, eventhoughthis connectioris not mediateddirectly
throughthesensegasit is for theBBW), but indirectly via the measurementndtinkeringof the
scientist.

Putnamusedthe exampleof the BIV to shav how whatgoeson in our headss, in a strong
sense,independenbf what happensn the world. This conclusionfollows naturally from the
assumptiorthat all objects(including neuralmechanismsare,in strongsensejndependentf
their ervironment.Oncewe replacethis Kantianassumptionwvith the anti-reductve materialismi
outlinedin chapter2, thenthe naturalconclusionis thatwhatgoeson in our headss irreducibly
dependenbnwhathappensutside.

5.4 Emergent Representation

If youwantto know how brainsproducentelligentbehaiour thentheusualexplanationwhichwe
inheritedfrom Descartesgoessomethindike this. Therearetwo separatasystemsanagentand
anervironment. The agentcontainsrepresentationghich aremanipulatecaccordingo thelaws
of neurosciencand/orsyntax,andthe ervironmentcontainsobjectswhich aregovernedby their
own laws. Thesetwo systemsarethenlinked by sensorandmotors. The problemfor Descartes,
andall subsequentepresentationalistbasbeento explain how the contentof therepresentations
—i.e. theirrelationshipo theworld — play arolein thehead.Theartificial intelligentsiasimply
assumedheproblemwasunimportanandsocameup with machineghatwereableto manipulate
representationdil the cons camehome,but which hadno essentiatonnectionwith the things
thatthey weresupposedo thinking of.

In this chapterl have tried to presenta solutionto this problem. The trick is to start by
regardingthe agentandits ervironmentasa singlesystemnot two separatéut connectednes.
Representationarean emegentpropertyof this whole systemyatherthana partof oneof them,
and they are emegentin both a weak and strongsense. Representationare emegentin the
weak sensebecausea brain stateis only definedas a representationvith respectto the whole
system(epistemologicaéxternalism).And representationdirain statesareemegentin a strong
sensebecausehey, andtheir causalpowers, are dependenbn the whole system(metaphysical
externalism). Thereforeif you try to takean agentout of its environment(a la Al) then, strictly
speakingjt doesnt containary representationat all®.

Thisapproacho theproblemof representatioaffectshow we understandherelationshigbe-
tweenintentionalityandinformation.l, like mary othertheoristsespeciallysinceDretske(1981),
useaninformation-theoreticefinition of representatiom which the representationadatureof a
vehiclerestson its ability to carry informationaboutan externalstate.However suchtheoriesof-
tengive theimpressiorof intentionality beingreducibleto the processin®f representationghat
representationarethe atomsof intentionality andwhenyou put enoughtogetheryou getabout-

5This solutionto Descartesproblemmay seemto have theadvantagef theft over honestoil, in Russells phrase,
but | preferto seeit asliberation ratherthantheft.
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ness.But if we regardrepresentationasemegentfrom behaiour, thenthis picturegetsturned
onits head.

Informationis everywhere— wherever thereis causetherewill be correlation,andwherever
thereis correlationthereis information— but it is usually causallyinert. Informationcarriers
have causalpowers, but not in virtue of the informationthey carry If, however, the effect for
which we seeka causeis the co-ordinationof anagentwith respecto its ervironment—i.e. an
intentionalbehaiour — thenthe propertyof the representationalehicle capableof having this
effectis preciselythefactthatit carriesreliableinformationaboutthe externalobject. Information
only becomes causalpropertyin the context of intentionalbehaiour. Aboutnessioesnot flow
upwardfrominformation-carryingepresentatiorn® intentionalbehaiours,butis ratherbestaved
from above. Justbecausave have found somethingn the headthat bearsinformationaboutan
externalobjectthis doesnotyet makeit arepresentatiorRepresentatiors only happeningf that
informationplaysacausarolein thebehaiour of theagent.Representatiorsrenot the atomsof
intentionalitythatcanbe gluedtogetherto makeintelligence but definingpropertiesof anagent
thatis ableto actintentionally

A behaiouris ‘really’ intentional(sensiwchapter3 andsections.2)iff it is mediatedy repre-
sentationsbut aninformation-carrieiis only a representatioif it playsanappropriateolein an
intentionalbehaiour. This mayseencircular, but the pointis thateachlevel of organisatior(i.e.
brainsandbehaiour) canonly properlybe understoodn thelight of theother We canonly make
sureprogressn psychologyif we ceaseo regardthe brainasa black box. Corversely we can
only understantbrainsin thelight of anunderstandingf thebehaiour thatthey underlie.lt isthis
latterpointthatmarksthe differencebetweematuralisingntentionality andreducingit: to reduce
anintentionaldescriptionis to shov how it canbe derivedfrom a setof independeniower-level
facts;whereado naturaliseanintentionaldescriptions to shov how it is systematicallyelatedto
onebelown. Naturalisatioimpliesreductionunlesghelowerlevelis alsodependenvnthehigher
whichis whatexternalismimplies.

Behaviouristsregard beliefsand desiresas construction®ver behaioural data,andnothing
to do with eventsin the brain per se Behaviourism implies thatif two agentsexhibit the same
behaiour thenthey musthave the samebeliefs,evenif thosebehaiours are producedby non-
isomorphicmechanismgremembethe look-up child andthe carrying child). Identity theorists
andcomputationalistgn theotherhand reducebeliefsanddesiresandclaimthatthey simply are
brain states(at the appropriatdevel of description). My alternatve is thatintentionalstatesare
therole thatbrain stategplay within behaiour. They arenot propertiesof brainsandthey arenot
propertiesof behaiours, ratherthey aretherelationshipbetweerthetwo. To entertaina beliefis
to possess brain statewhoseinformation-carryingpropertiesallow you to achieve certaintypes
of interactionwith theworld. And neitherclausein this definitioncanbe amputatedif you omit
thefirst, thenyou justhave somethingvhosebehaiour appeardo involve belief; andif you omit
thesecondhenyou don't have a belief,justa brainstate.



Chapter 6

Intentionality: Outsides

If alion couldtalk, we couldnotunderstandhim.
— Wittgenstein Philosophicallnvestigations

‘Ouch’ is aone-wordsentencevhich amanmayvolunteerfrom time to time by way
of laconiccommenbn the passingshow.
— W.V.0. Quine,Word and Object

In thepreviouschaptel discussedheproblemof carvinguptheinsidesof anagentof picking
outits beliefsanddesiresjn orderto makesenseof its behaiour. Butin orderto do this we also
have to solve the symmetricalproblemcarvingup the outsidesj.e. picking out the objectsof its
ervironment.We not only wantto know whatthe agentis thinking, but alsowhatkinds of things
it is thinking of.

This problemis oftenignoredsincethe only philosophersvho worry aboutrelatingthings-
in-the-heado things-outsile— i.e. realists— alsotendto be the oneswho assumehatthereis
afixedlist of Objectsin theworld, thatsciencewill in the endtell themwhatthoseObjectsare,
andif the contentsof the agents thoughtsare not on thatlist thenthey arejust plain wrong (or
not thinking aboutarything realat all). Thereforethe job of discoreringwhatkinds of thingsan
agentmay bethinking of is ajob for naturalscientistsnot psychologist®r philosophersOn the
otherhandWittgensteinand Rorty notice the problem,but assumehereis no solutionsincethe
only way to know whatkindsof thingsa lion is thinking of is to bealion. In this chapter ague
thatthereis a substantie problemhereandthatit is solublefrom athird-persorperspectie.

6.1 Senseand Reference

Considerthe following two examples. Thefirst is Puthams twin-earthexperiment(1975). Sup-
poselearis transportedh hersleepfrom earthto twin-earth. Twin-earthis exactlylike theoriginal
exceptthatwateris madeout of XYZ notH,0. Howeverthe stuff still looks andtasteghe same,
andsoasfar asJeans concernednot beinga chemist)hereis no difference Putnamintroduced
this exampleto prove how thereis moreto the contentsof our beliefsthantherole thatthey play
in our heads:the propertiesof the stuff thatJeancalls ‘water’ have changedeven thoughJeans
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thoughtsaboutit have not. The aspectbof Jeans thoughtsaboutwaterthatremainsthe sameon
earthandtwin-earthis the‘narrow’ contentandtheaspecthathaschangeds the‘broad’ content.

The seconds Frege’s exampleof theterms'EveningStar’ and‘Morning Star’ (1892). These
termsmeantifferentthingsto theancientsut laterastronomerdiscoveredthatthey bothreferred
to the samething, namelyVenus. Thusin Putham$ examplethereare two distinct referents
(XYZ andH20) which Jeangraspsusing a singleterm with a single sense(Water). Whilst in
Frege's examplethereis a singlereferent(Venus)thatwasgraspedisingtwo termswith distinct
sensegEvening Starand Morning Star). Thus Frege and Putnamaretrying to drav the same
distinctionbetweerthoseaspect®f meaninghatplayarole in thehead(sensendnarraov content,
respectiely) andthosethatdo not (referenceandbroadcontent}.

The problemthat Frege and Putnams examplesgeneratas this: Jeandid not noticethe dif-
ferencebetweerwaterandtwin-water andthe ancientslid not seethelink betweerthe Evening
Starandthe Morning Star We areonly ableto drawv the distinctionbetweersenseandreference
(or narrov andbroadcontent)in thesecasedecauseve takeakind of God's-e/e view of thesitu-
ationfrom whichwe areawareof thingsthattheancientsandJeanwerenot. But for all we know
theremay be Higher beingsthat are makingup the samekind of thoughtexperimentsaboutus
(‘imagineagroupof peoplewho stupidly think thatwateris H,O, whenof coursemodernsuper
physicsshaws thatthis wasjust a crudeapproximation’). Thereforeour talk aboutthe reference
of water‘being’ H,O is just assense-ladeasJeans takeon theworld. If referentsaresupposed
to beindependentf us,thenhow canwe talk aboutthem?As Putnamargues, Whatobjectsdoes
theworld consistof? is a questionthatit only makessenseo askwithin atheoryor description’
(1981,p49). Or, asNaboka putit, ‘reality’ is atermthatmeansothingexceptwhenin quotes.

Now it mustbe acknavledgedthat mary realistically-mindedohilosopherscannotseethis
problem,or — andthisamountgo thesamething— they do notthink thatit matters Why should
it be necessaryo be ableto talk aboutthe referentof our thoughtsin a way that doesnot use
our vocahulary of thoughtsWhy shouldwe requirethatit is possibleto ‘reduce’thereferentor
stateit in otherterms?Suchphilosophersvould aguewe aretalking aboutthereferentsimply by
mentioningit, andthatthething we aretalkingaboutis independendf ourway of talking. But the
problemstartsto manifestitself assoonaswe try to preferoneway of describingthe world over
another Fregewould concludefor example thatthetermVenusis betterin someway thaneither
Evening or Morning Star; and Putnams thoughtexperimentseemsto suggesthat Jeanwould
have beenmoreaccuraten describinghewetstuff in herworld(s)asH,O andXYZ respectiely.
But why?

Frege did not have a solutionto this problembut he did have a way roundit, a stratgyy that
subsequentlypecamdgundamentato mostanalytic philosophy Frege startsfrom Kant, andin
particularKant’s assumptioraboutwhatthe world is ‘really’ like; namelythatit is dividedinto
independenbbjects-in-themsebswhich possesyarious properties. Frege concludeghatif a
languagss to bescientificallyrespectabl¢henits structuremustreflectthis essentiaktructureof
theworld (Dummett,1991b,ch20). Thismeanghat(scientificallyrespectable3entencemustbe
expressiblen predicate-subjedbrm, P(x), wherex refersto an objectdefinedindependentlyf
thatsentenceandP apropertythatis predicatedf it:

1Fodor(1994)alsodrans a comparisorbetweerthesetwo examplesthoughfor a slightly differentpurpose.



Chapter6. Intentionality: Outsides 63

Statementi generaljustlike equationsr inequalitiesor expressionsn Analy-
sis,canbeimaginedto be split upinto two parts;onecompleten itself, andtheother
in needof supplementatiorgr ‘unsaturated’ Thus,e.g.,we split up thesentence

‘Caesarconqueredsaul’

into ‘Caesar'and‘conqueredGaul’. The secondpartis ‘unsaturated— it contains
an empty place; only whenthis placeis filled up with a propername,or with an
expressiorthatreplaces propername doesa completesenseappear

...Whenwe have thusadmittedobjectswithoutrestrictionasargumentsandval-
uesof functions,the questionariseswhatit is that we are herecalling an object.
... Herel canonly saybriefly: An objectis arything thatis notafunction,sothatan
expressiorfor it doesnot containary emptyplace.(1891)

Frege’s condition— thattruth-bearingsentencemustinvolve predicatiorover a‘saturatedobject
termwith prior reference— recursin mary forms. We find it in Russells claim thata subject
cannotmakea judgementaboutsomethingunlessthey canknow which objecttheir judgement
is about;i.e. thatthe subjectcanreferto that objectindependenthyof that particularpredication
(1905). We alsofind the sameassumptionin Evan’s geneality constiaint (1982), Fodor and
Pylyshyns criterion of systematicityf(1988),and Millikan’ s conditionof propositionalstructure
(1984). The assumptioris the samein eachcase:a subjectcannotpredicatea property P, of an
object,x, unlessthey canequallywell predicateary otherpropertiesQ or R, of x, andpredicate
P of ary otherobjects,y or z. The sameassumptioralsolies behindthe agumentwithin South
CoastAl (section4.3) thatinformation-bearindgunctionalstatesonly countasrepresentationt
the extentthatthey are partof a moregeneralsymbolsystem.WhenBrooks,Beer Harvey and
Wheeleeclarghatonecanhave ‘intelligencewithoutrepresentationshey mearrepresentations
thatmeetthe generalityconstraint.

How doesFrege’s (or Russells, or Evans’) conditionhelpusavoid the problemof reference?
Comparehetwo sentences

1. Thereferentof theterm‘the Morning Star’is Venus.

2. Thereferentof theterm‘Venus'is the Morning Star

Now strictly speakingboth sentencesire meaninglessincethereis no non-circularway of
talking aboutthereferentof aterm. Nonetheles&rege etal give usareasorfor preferringthefirst
sentencéo thesecondThereasoris that'Venus'’is amoreobjectivetermthan‘the Morning Star’
becausehe term ‘Venus’may be usedindependentlypf whenin thesky it appearswhereasthe
Morning Star’is morecloselytied to particularobsenationconditions.For example the sentence
‘the Morning Starappearsn themorning’is (almost)tautologousbut thesentencév enusappears
in themorning’is not. In short,theterm‘Venus’hasabetterclaimto be partof anidealscientific
languagethan ‘the Morning Star’. It is this that justifies the assertionof 1 ratherthan2. Of
courseour thoughtsmay never comeinto ultimate correspondenceith the way that the world
‘really’ is (andwe would not know it eveniif it did), but we canstill tell whenwe are getting
closer It mightturn outthatwe weremistakeraboutVenusbeinga ‘real’ objectall along,but the
discovery of factsaboutVenusthatareindependenbf its positionin the sky is evidencethatwe
arenot. It is interestingo notethateventhe mosthardenedealist-mindedscientistgarely claim
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thatthey actuallyknow thetruth,insteadthey usuallyonly claim thatwe cangetbetterandbetter
approximationso it. And theclosenessf thatapproximatioris judgedaccordingo how well our
thoughtsmeetFrege’s conditions.

Frege avoids the problemof referenceput doesnot solve it. He givespowerful reasondor
preferringonesystemof descriptionto anotherbut thesereasonsarestill basedon an unjustified
Kantianassumptiormboutthe essentiastructureof theworld. Thefundamentabbjectionremains
thattheonly thingsthatourmindshave accesso —i.e. theonly thingsthatplayarolein ourheads
— aresensesFraye definessenseasthe modeof presentatiorof a referentto a mind but there
is an alternatve tradition, startingwith the later Wittgensteinandincluding Rorty andthe later
Putnam that definessenseéndependenthof any notion of reference.Accordingto this tradition
‘the sensenf anexpressionconsistdn its role within the complex socialpracticeconstitutingthe
communaluseof the language .. An individual speakess graspof that sensghenbecomesne
ingredientin his ability, acquiredby training,to engagen thatpractice’(Dummett,1991a,p17).
Accordingto this tradition Truth doesnot lie in a correspondencbetweenthings-in-themseles
andthings-in-the-heador expressionsn a language)but in the ability of anindividual to use
languagesuccessfully

For example supposehatJeanwalksinto abarandasksfor aglassof water butwhenshegets
it shecomplainghatthe glassdoesnot just containwaterbut alsotracesof mineralsalts,bubbles
of carbonmonoxide,andaslice of lemon. Is it a glassof water?Clearlyyes,sincethe normsof
correctpracticefor barsdefinewhatconstitutesa glassof water’in thatcontet; differentnorms
applyin a chemistrylab, whereit is not normal(i.e. correct)practiceto addice anda sliceto
beakersf water® Thuswe candiscusghe Truth of the useof termslike ‘water’ withoutrecourse
to metaphysicatiebatesiboutwhatwater‘really’ is*.

Canwe do without a notion of referenceas Wittgensteinet al maintain? The solereason
for clinging ontoreferencds that we needsomeway of explaining why somerepresentational
vocalulariesaremoresuccessfulor certainpurposeshanothers.Why, for example,doespassing
an electriccurrentthroughwatergeneratenydrogenand oxygen? Unlesswe believe that water
really is madeof H,O thenwe arelostfor anexplanation.lt is only the possibility of realismthat
makesthe succes®f sciencenon-miraculousasPutnamputit (1973). This point is the mirror-
imageof thatraisedin the previous chapter:if we wantto usethe conceptof belief to explain
behaiour then beliefs mustbe instantiatedn the brain mechanismunderlyingthat behaiour;
similarly, if we wantto usereferenceo explain the succes®f the behaiour that thosebeliefs
play arole in, thenthe referenceof thosebeliefs mustbe instantiatedn the world outsidethe
head.But is thereary non-circularway of talking aboutthe referenceof ourthoughts?

Thereare two stepsto breakingout of this circle. The first stepis to adopta third-person
perspectie. It is impossibleto directly obsere the world of referenceoutsideour own head,
but we canobsenre the world that surroundsother peoples. But thenthereis still the problem

2| believe thatoneconsequeneof this is thatmathematicaphysics,amongsall the sciencesandrival systemsf
thought,is seenashaving thebestchanceof graspingherealstructureof theworld sinceit approachemostcloselyto
the Fregeanideal. But this is anotherquestion.

3Theoriginsof thesecriteriaof successindcorrectnessiill bethe subjectof chapters8—11.

4WinogradandFlores(1986)useanothewaterbasedexampleto makea similar point.

5Thoserealistically-mindedbhilosophersvho do not acknavledgethe fundamentaproblemof referencethat lies
behindthis chaptemwill probablydery thisclaim; but | have afeelingl will have lostthemalongtime agoaryway.
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of picking out the referentsof their thoughts.We will have to usesomevocalulary, somesetof
conceptsto pick outtheobjectsthatthey arethinking of, andarewe nottrappedn usingourown?
Whatkindsof thingswould alion talk of, if it could? The solutionis to definea new vocalulary
for picking outthe objectsin otheragentsworlds,andonethatis not basedn our own concepts.
Thisis thejob thatEvans’concepbf Non-ConceptuaContent(NCC) cando.

6.2 Non-ConceptualContent

Non-conceptuatontentis contentthatis characterisedisingconceptghat the agenthaving the

thoughtdoesnot necessarilypossess.For example,supposene heara soundcominga certain
positionin spaceandwe turn our headto seewherethe soundwascomingfrom. Looking back
on the experiencewe may describethe referenceof our stateof mind in Fregean,conceptual,
objectivetermsas‘a soundsourcdocatedat positionX’, but thisthoughtprobablyneveroccurred
to usat thetime. We just turnedto seewhatit was. Evanssuggestghatit is moreaccurateto

describehe contentsof ourthoughtsn termsof our activity:

What is involved in a subjects 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 headgsay)in orderto look
for the sourceof the sound. If we did have to do so, thenit oughtto be possible
for two peopleto heara soundas coming from the samedirectionand yet to be
disposedo do quite differentthingsin reactingto the sound,becausef differences
in theircalculations Sincethis doesnotappeato makesensave mustsaythathaving
spatiallysignificantperceptuainformationconsistsatleastpartiallyin beingdisposed
to do variousthings.

Thus the contentof the thoughtis betterdescribedas somethinglike ‘a soundcoming from a
directionthatwould be foveatedif we turnedour headso. This descriptionof the contentuses
conceptq‘direction’, ‘foveate’,etc) thatwe arenot assuminghat the agentusedat the time, or
evenpossesseandinsteadnakesessentiafeferenceo their ability to actin theworld (‘turn our
headsd) — describedy Cussinsas‘the realmof embodiment’.

Evansoriginally developedthetheoryof NCCto betterdescribeourfirst-persorperceptuaéx-
perienceof theworld, andthis is largely how thetheoryhassubsequentlpeenusedby Peacocke
(1992),Cussing1992a),Crane(1992)andothers.But it canalsobeusedfrom athird-persorper
spectve to describethe thoughtprocessesf agentsvithout makingary assumptionsf whether
they are consciouslyaware of themor not (Bermidez,1995)(Chrislg, 1995). Considerthe ex-
ampleof a frog striking at flies. Whatis thefrog thinking of whenit doesthis? Of coursein one
senset is notthinking of anything atall. If it hasary consciousnegbenit is avery limited one.
On the ladderof cognitive compleity it is only onestepup from my reluctantcar Nonetheless
it usednternalstateghatbearinformationaboutthe environmentin orderto co-ordinatdts inter-
actionswith the world — i.e. very simplerepresentations— and sowe canusefully explain its
activity by ascribingit with simpleproto-belief§. But whataretheseproto-beliefsof? Fromour
Gods-geview of thefrog we canseethatthethingsthatit is striking atareflies. An entomologist

61f you arenot happywith this examplethenwe could take a few more stepsup the ladder How abouta lion?
A chimp? A new-bornbaby?All we needis an exampleof anagentwhosebehaiour we canusefully explain using
psychologicatalk but whoseconsciousxperienceif it hasone,is very differentfrom our own.
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could go one stepfurther andidentify the individual speciesof fly. But it is obviousthatthese
fine distinctionsin carvingup the world play norole in thefrog’s actiity. A frog doesnot have
the conceptfly’, letaloneaconceptf particularspeciesAs far asit is behaiourally concerned
all it percevesare‘things thatit shouldstrike atlike soandeat’. Thisis the contentof its belief,
describedisingconceptghatwe arenot pre-supposinghatthefrog itself possesses.

Evans’analysishassimilaritieswith Gibsonsecologicaltheoryof perception(1966)(1979).
Gibsonamguesthatthe basicthingswe perceve arenot objectsasthereductionisimagineshem,
but affordances An affordance asdefinedby Gibson,is theway in which the ervironmentcan
play arole in the behaiour of a creature.For example,the surfaceof a pondprovidesthe affor-
danceof ‘somethingto walk on’ for a pondskatey but notfor ahuman.An affordancedescribes
an environmentfor, or with respecto the behaiour of, a creature.lt describeghe world of the
creature and not the world asviewed from nowhere— or, rathey from the point of view of no
body. An affordanceis thusarelationalpropertyof anernvironment,definedwith respecto aspe-
cific behaiour of aspecificorganism.The sameobjectcanprovide mary differentaffordancedgor
a singlecreatureand,corversely differentobjectscanoffer the sameaffordance.Fliesandbees
both provide the affordanceof eatabilityfor a frog, while a pondprovidesboththe affordanceof
spavning, andof escapingrom terrestrialpredators.

Specifyingcontentdn termsof affordancedurnsthe standardanalyticaccountof perception
onits head.This accountwasinheritedfrom the British empiricistsby thelogical positivistsand
passedyia Carnapto cognitivism,computationalisrandEastCoastAl, whereit foundcanonical
expressiorin thework of Marr onvision (1982). Accordingto thisaccountperceptiorstartswhen
we form aninternalmapof the objectsin our world from sense-datal hesepercevedobjectsare
thencateyorisedandattributedwith propertiessothatwe canplanour behaiour. Thereforethe
ability to actin the world is built upona morebasicability to perceve objects. But according
to Evansand Gibsonperceptionis not primarily the ability to form an objective map of one’s
ervironment,but theability to actwithin it®. Mostof thetime we areactively engagedhn theworld
ratherthanconsideringt passvely. (Philosophersarethe exceptionto this rule, which explains
why they aresofond of the standardnodelof perception.)Of coursewe arealsoableto perceve
objectspassvely, to cateyorisethemand predicatepropertiesof them, but this passve ability to
perceve objectsis built onamorebasicability to perceve affordancesn our ervironment.

For example whenwe reachfor a saucepaior avoid tripping over the catwe do not primarily
perceve themascatgorisedandlabelledobjectsbut assomethindike ‘things to cookwith’ or
‘things to avoid’. Indeed,eventhesedescriptionf the contentsof our thoughtsaremisleading
since, by definition, it is not possibleto give an accuratetranslationof the contentof a non-
conceptuathoughtusingplain Englishconcepts.Onealternatie way of describingthis content
is to hyphenatehe description(e.g. ‘thing-to-cook-with’), to shav that the contentshouldbe
understoodsa unified whole ratherthana constructiorof sub-conceptsBut the canonicalway
of describingsuchcontentss to describethe activity they play arolein. Thus,for example,it is
moreaccurateo saythatour thoughtsaboutthe sauceparmat the time wascomprisedf a correct
recognitionthattheervironmentenabledisto boil potatoedy moving andactingin certainways.

7And Rowlands(1997)shows how this analysisfits neatlyinto anevolutionaryframewvork.
8Gibsons analysisof perceptioris often seenasincompatiblewith a referentialtheoryof mind, but Slomangives
anexampleof how thisis not necessarilyhe case(1989).
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Oneconsequencef thisis thatin orderto communicatehe contentof a(non-conceptuakhought
from oneheadto anotheiit is notsufficientthatthey shareghe samdanguagethey mustalsoshare
the samebody (or, atleast,the sameabilitiesto actin their ervironment). Someonavho cannot
cook, for example,cannotreally know whata skilled chef meansby ‘a saucepanbecausehey
cannotknow whata saucepameango them.

NCC enablessto describehe contentsof thoughtsusingconceptghatthe agenthaving the
thoughtdoesnotnecessarilypossessThismaybebecaus¢éheagentdoesnothave ary conceptst
all (asin thecaseof thefrog), it maybebecauséheagenthasthoseconceptsut did notusethem
atthetime (asin the caseof our perceptionof cookingimplements)put it may alsobe because
theagentusesconceptghataredifferentfrom our own. ConsiderQuine’s exampleof thelinguist
trying to understandhe languageof a native tribe (1960). Thelinguist obsenesthatwhenerer a
native seesa rabbitthey point andsaygavagaj but how shouldthey usethis evidenceto decide
what ‘gavagai’ means?Quine arguesthat the meaningof ‘gavagai’ is underdeterminethy the
obsened behaiour. Justby observingthe native pointing to rabbitsthe linguist doesnot have
enoughevidenceto decidewhethergavagai’ meanghe sameas‘rabbit’, orif it meansomething
like ‘undisconnectedabbitparts’— you cannothave onewithout the other andso thereseems
to beno principledway of choosingbetweerthe two possiblemeaningsBut thereis moreto the
meaningof ‘gavagai’ thanits obsenationconditions.Thereis alsotherole thatrabbitsplayin the
life of thenative speakerAnd it is this aspeciof meaningthatwe canusethetechniqueof NCC
to describe.

For example, supposehat the linguist discoveredthat the native had accesgo a genetics
lab, andwasfond of sequencinghe DNA of ary animalsthat shecameacross. This would be
evidencethatthe native’s concepbf gavagaihada similar meaningo thatof anEnglish-speaking
biologist’s conceptof rabbit— somethingalongthe lines of ‘membersof aninter-fertile species
of rodentsidentifiedthroughtheir possessionf a wild-type genomeof XYZ'. Ontheotherhand
if thelinguist foundthatrabbitswereno morethana sourceof food andskin to the native, then
the meaningof gavagaiwould changeaccordingly Thusthe linguist cantry to understandhe
meaningof a term by understandinghe role thatit playsin thelife of the native speakerrather
thanby trying to find a conceptin her own vocalulary thatis an exact translationof it. Indeed
it is unlikely that,in the former case the English-speakindinguist would have a concepthatis
a synorym of ‘gavagai’ for the samereasonthat shecould not quite graspan English-speaking
biologist’'sconcepof ‘rabbit’. The obstaclepreventinganaccuratdranslationis thatthe linguist
andbiologisthave differentwaysof interactingwith rabbits ratherthandifferentvocalularies.

The meaningof a term is definedby the role it playsin an agents overall activity — its
being-in-the-worldform of life, existence world, praxis, practicaldiscourselifestyle, or mode
of production,dependingon one's choiceof existential philosophe?. Wordsaretools, andtheir
meaningis definedthroughhow they areused.Now whenwe describethe useof a tool, we are
nottrying to ‘translate’thattool into words. Whenwe describehow a hammeris usedwe do not
supposehatthereis arny hammeringgoingon in our heads Similarly, whenthelinguistdescribes
thenative biologist'sconcepbf ‘gavagai’ as'a membeiof aspecies..’ sheis usingherconcepts

°In chaptersl0 and 11 | amgue why the latter term is more useful by discussingts role within the evolution of
culture.But thisis anotherquestion.
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to describethe actiity of the agentthroughwhich the meaningof ‘gavagai’ is definedfor them.
Thelinguistis not therebyassuminghatthe native shareghe sameconceptsary morethanwe
assumedhatthe frog understoodhe concepbf ‘striking’. ThusNCC providesa way of carving
up the world in orderto makesenseof an agents behaiour that doesnot involve foisting the
distinctionsmadeby our conceptontothem.

6.3 Affordancesand Objects

Accordingto the Fregeantradition, conceptuathoughtsrefer to objects-in-themsebks— these
comprisewhat Cussinsdescribesas the ‘realm of reference’. This tradition then producedthe
problemof talking aboutthe realmof referencendependentlyof our own way of talking. NCC

seemgto offer a solutionto this problemby talking aboutthe contentof thoughtsin terms of

physicalactiity in a way thatdoesnot pre-supposghatthe holderof the thoughtshasthe same
conceptsas us. But what do non-conceptuathoughtsrefer to? (Or, what are the referentsof

mental stateswhosecontentsare describednon-conceptually?)Here opinionsdiffer. Cussins,
following Evans,arguesthat describingthe contentsof thoughtsnon-conceptuallys a way of

avoidingdefiningtheir reference:

WhatEvanssawwashowto pull apartthespecificatiorof contentfromthespecifica-
tion of refelenceor truth. If a canonicakpecificatiorof acontentneednotbeaspec-
ification of a truth condition,then canonicalspecificationof a contentwhich refers
to therealmof embodimentioesnot entailthe evidentfalsehoodhatthetruth of the
contentdependson the characteiof the realmof embodiment.... For Evans,truth
conditionsarefixed by the realmof referenceandnot by therealmof embodiment;
but the cognitive significanceof representatiors fixed by the realmof embodiment,
andnot by therealmof reference(1992a p656,original emphasis)

This agumentstemsfrom the Freggeanassumptiorthat the ‘real’ world — i.e. the realm
of reference— is ‘really’ divided up into independenbbjects-in-themseks. Thereforeif the
contentsof thoughtsfail to cane up the world in this way thenthey cannotbe referringto that
realm. Therearestill objectsthatnon-conceptuahoughtswill be true of, but theseobjectsplay
no rolein thelife of the agentper se(they will not be ‘cognitively significant’). The realworld
remainshiddenfrom the agenttrappedin its realm of embodiment.Thusthe frog only ‘knows’
about‘things it shouldstrike at’, not the variousspeciesof fly thatinfest the real world of the
realmof referenceFrege’s problemof referenceemainsunsohedbut Evans’achiezement asfar
asCussings concernedis to shav how we canhave a theoryof contentdespitethis.

Epistemologyrecapitulate®ntology In otherwordsour theoryof how we know the world
depend®nourtheoryof whattheworld is like. In chapter2 | triedto loosenour Kantianassump-
tionsaboutthe essentiastructureof theworld, andthis hasimplicationsfor Fregeanassumptions
aboutreference.In particularl arguedthat the world is not madeup of independenaind prior
classe®f objects-in-themsekswhichthencometogethetto form largerwholes.All thingsonall
occasiongxist in contets, thereforehe boundarybetweeranobjectandits world is notanonto-
logical given;andnor arethecriteriathatmaketwo objectsthe same’(or of thesametype)t®. We

10This alsoimpliesthatsetsof objectsarenotontologicallygiven— this corollarywasimportantfor the discussion
concerningheindividuationof theoreticatermson page52n.
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do notcane theworld at its joints, ratherwe definejoints throughactsof carving. Moreover we
cane theworld in particularwaysbecausehosewaysyield objectsthathave propertieghatare
usefulfor us;in otherwordsbecausehoseobjectsprovide affordances.The frog picks out ‘eat-
ablethings’ becauseloing sohelpsit survive. We pick out ‘speciesof fly’ or ‘gasmolecules’or
‘washingmachinesbecauseloingsohelpsusunderstanévolution, thebehaiour of bulk gasses,
and getting clothesclean,respectiely. An importantcriterion of the scientificway of carving
theworld is thatit shouldpick out objectsthat have propertieghatarerelatively constantacross
contets; but thisdoesnot meanthattheresultingobjectsare‘'morereal’ thanthosecarnedoutfor
otherreasonsFor example,thepropertyof being‘an eatablehing for afrog’ is justas‘real’ and
objective asthe propertyof being‘a memberof a speciesiefinedby a biologist'.

Nonethelessas humans,it seemswe can perceve objectsindependentlyof ary particular
affordancethatthey offer. Indeedfor mostphilosopherghis hasseemedike the mostbasickind
of perceptionGibsonamguesthatwhenwe arecookingwe directly perceve thatasaucepanffers
theaffordancesve needin orderto makea sauceandthe thought'that objectis a saucepanmay
not enterour heads But it mayenterour headsvhenwe pauseandlook at our kitchenpassvely.
We canidentify the objectspresentgive themnamesandthink what predicatesretrue of them.
Wheredoesthis ability to perceve objectsasobjectsjndependentlpf use,comefrom? And why
doesit seemsobasicto perception?

A frog doesnotcontemplateheblackdotfloatingin front of it, decidethatit maybesomething
worth eating,andstrike. All it percevesis an eatablething there. Animals do not contemplate
the world passvely but areengagedvith it in a constanpursuitof the four F's. But asanimals
becomemore comple their behaioural repertoiregrons. They becomemoreflexible, anduse
their ervironmentin differentways. Humansarethe mostextremeproductof this processWith
our freehandsopposinghumbs,andbulging cortexeswe canlearnto work on our ervironment
suchthatit offers affordanceshat supporta virtually unlimited rangeof behaiours'’. We have
evenevolvedtheability to learnhow to manipulateobjectsin our headsratherthanin ourhands;
to imagineandconsciouslhexploretheaffordanceghatthey offer beyondtheimmediatelyF-able,
andto shareour findingsthroughlanguage As agentshecomemorebehaiourally sophisticated
their perceptiorof objectsbecomegesstied to ary particularbehaiour thatthey may play arole
in. Thusthe perceptuaspaceof humansecomesnoreobjectifiedandconceptuabstherichness
of ourinteractionswith theworld increase¥

Frogs,for example,only eatflies; andthe only thing they do with flies it eatthem. Frogs
cannotbe saidto predicatehepropertyFoodof theobject-classly, sinceneitherexistsfor afrog
independentlyof the other Frogscannothave ary conceptof ‘food’ separatdrom that of ‘fly’.
Humans,on the otherhand,are spectacularlyomnivorous. Thereis scarcelya single biological
entity that we cannotturn into food, thereforewe cansupporta conceptof ‘food’ independently
of ary particularfoodstuf. We canalsodo thingswith, say potatoestherthaneatthem— such
aspaintthem,cane theminto potatoheadspr sell them. Thereforewe cansupporta conceptof
‘potato’ independentlyf the predicatéeatablething’.

11The agumentthat the evolution of humanbrainsand psychologyis fundamentallygroundedin our ability to
manipulatethe ervironment,ratherthanour ability to manipulateconceptswascentralto Engels’pamphletThe Part
Playedby Labourin the Transitionfrom Apeto Man (1987)— seealsoPosture Makeththe Man (Gould, 1978,ch26).

12For exampleCussingliscusselow our objective perceptiorof Euclidearspacesvolveswith ourability to navigate
thatspacg1992a)— seealsoBennett(1996).
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Traditionalsocietiedendto befairly fixedin thewaysthatthey interactwith theworld. Con-
ventions taboosandtraditiondictatewhatuseeachtype of objectmaybe putto. But the birth of
capitalismsweptaway all fixed waysof interactingwith theworld. Everythingwasup for grabs
— or rathereverythingcouldbe graspedn ary concevableway. Theonly limit on our ability to
interactwith theworld — andhenceo perceve it — is now thelimits of thoseobjectshemseles.
As Mary, in the CommunistManifesto,putit:

Conserationof theold modesof productionin unalteredorm wasthefirst condi-
tion of existenceof all earlierindustrialclassesConstantevolutionising of produc-
tion, uninterrupteddisturbanceof all social conditions,everlastinguncertaintyand
agitationdistinguish the bougeoisepochfrom all earlierones.All fixed,fast-frozen
relationswith theirtrainsof ancientandvenerablgrejudicesandopinions,areswept
away, all new-formedonesbecomeantiquatedeforethey canossify. All thatis solid
meltsinto air, all thatis holy is profanedandmanis at lastcompelledto face,with
sobersensedhis realconditionsof life andhis relationswith his kind.

Our waysof carvingthe world are not dictatedby fixed waysof interactingwith the world.
But this doeshot meanthosewaysof carvingareindependentf our interactionwith the world,
asthepicturetheoristsargued.The perceptiorof objects— i.e. theidentificationof references—
cannever be completelyindependenof the activity thatthoseobjectsplay a role in becausédhe
actof identificationitself is basedn activity. As Dummettargues

We have the notion of the bearerof a name,andthe conceptiorof a predicates be-
ing true or falseof anobject,in advanceof constructinga semanticaccountof our
languageén orderto analysdts working, becauseheseareembodiedn quite prim-
itive linguistic performancespur acquiringthemis part of our learningto useour
language Both arebornof the practiceof ostensionthatis, from our possessiorin
theuseof ademonstratie accompanietby a pointinggesturepf anothemeanghan
the employmenbf a namefor picking out a concreteobject. By meansof arecogni-
tion statementa statemenof theform ‘This is &’), we areaccustomedb identifying
anobjectasthe bearerof a name;by meansof ostensie predicationgstatementsf
theform ‘This is F’), we areaccustomedb applyingpredicateso objectspickedout
ostensiely. To saythatthereferentof a nameis its bearer andthat the referentis
whatwe speakabout,is in effect to saythatthe semantiaolesof propernamesand
of simplepredicateshouldbe understoodn relationto thesefundamentapractices:
it is preciselybecausef ourthoroughfamiliarity with thesebasiclinguistic practices
thatthe notion of referencesuppliesus, assoonasit is introducedwith so definite
andreadily acceptabla picture of the semantiaolesof at leastthe simplestlogical
typesof expressions(1981,p406)

6.4 Conclusion

In thesetwo chapterd have arguedthat successfuintentionalbehaiour dependsn anaccurate
correspondendeetweerthingsin the head(representationgndthingsoutside(objects).In other

words| am a realistand a representationalistThe pragmatist objectionto this kind of realist

representationalisiig thathethinksthatit basests explanationsof succes®nalist of Objectsas

they Really Are. But, he agues,we have no way of determiningwhattheseObjectsarebeyond

the pragmaticsucces®f our own theoriesaboutthem:
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Thereis noindependentestof theaccurag of correspondence. Therepresentation-
alist’s attemptto explain the succes®f physicsandthe failure of astrologyis bound
to be merelyanemptycomplimentunlesswe canattainwhat[Putnam]callsa God’s
eye standpoint— onewhich hassomehav brokenoutof ourlanguagendour beliefs
andtestedhemagainssomethingknown withouttheiraid. But we have noideawhat
it would belike to beatthatstandpoint.... My principalmotive is the belief thatwe
canstill makeadmirablesenseof our livesevenif we ceaseao have whatNagelcalls
“an ambitionof transcendencgRorty, 1991ap6,12)

Of coursewe cannothave a Gods-ge view of ourseles,but the third-persorperspectie can
give us a kind of God’s eye view of the relationshipbetweenanotheragentandtheir world —
aslong aswe solve two problems. Thefirst is to identify the thoughtsinsidethe agents head.
The solutionto this, | suggestedrequiresthatwe look insidetheir heads:the correctintentional
descriptiorof anagentdependsotonly ontheirexternalbehaiour but alsouponthemechanisms
thatunderliethat behaiour. The secondproblemis to identify the objectsof their world. And
this, | suggestedrequiresthatwe do not pre-suppos®ur vocakulary — our way of carvingup
the world — will correctly cane up theirs. We may not be ableto useour object-conceptso
describethe referentsof their thoughts.The alternatve to usingour conceptss to pick outthose
referentson the basisof their actiity: their beliefs may still involve conceptsput they won't
necessarilyinvolve our concepts.Oncewe take both of thesestepsthenwe canreinstatetruth
— i.e. arelationshipbetweenthings-in-the-hea@ndthings-out-there— asa notion capableof
genuinelyexplainingthe succes®f anotheragents actions,eventhoughwe cannotuseit directly
to explain the succes®f our own. But if truth explainsthe succes®f the actionsof the other
agentswe seearoundus, thenit seemdike a reasonablénductionto supposehatit would also
be capableof explainingthe succes®f our own. (This is thethird-persorequivalentof the Other
Minds Problem:insteadf wonderingvhethemtherpeoplehave consciousnedike us,wewonder
whetherwe have the ability to represenan externalworld like them.) Rorty is correctthatwe
cannottranscendur own mentality but we cantranscendhe mentalityof others;andof course
they maytranscenaburstoo. Thereforeperhapgogethemwe cantranscendaursehes.

We canusetruth to explain the succesf actionswithout fear of circularity. The obvious
problemwe arethenleft with is to determinepreciselywhat we meanby ‘success’. And the
solutionto this,aswe seein theremainingchaptersgepend®n Darwin.



