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Abstract . 
I n contemporeu y philosoph y o f  min d ther e ar e a t 

leas t  tw o competin g basi c perspective s o n th e 

ontolog y o f  belief .  On e i s internalist :  belief s ar e 

discret e interna l  representationa l  state s (e.g. , 

Fodor  1987) .  Th e othe r  i s externalist :  belief s ar e 

some functio n o f  behavio r  itsel f  (e.g. ,  Ryl e 1949 ; 

Dennet t  1987) .  On e sourc e o f  evidenc e i n decid -

in g whic h perspectiv e i s correc t  i s  cognitiv e sci -

ence ,  an d connectionis m i n particular .  I f  ther e 

ar e n o discret e entitie s correspondin g t o belief s 

i n connectionis t  models ,  the n connectionis m im -

plie s tha t  internalist s wer e wron g abou t  th e on -

tolog y o f  belie f  ~  an d not ,  a s Ramsey ,  Stic h an d 

Garo n (1991 )  hav e argued ,  tha t  ther e ar e n o suc h 

thing s a s belief s a t  all .  I f  connectionis m support s 

an externalis t  ontolog y o f  belief ,  the n i t  i s  un -

derminin g bot h (a )  th e genera l  metaphysica l 

framewor k withi n whic h mos t  cognitiv e scienc e 

proceeds ,  an d (b )  cognitiv e science' s self-under -

standin g a s th e scienc e o f  th e mind . 

1.  T h e Scienc e o f  T h e M i n d ? 

Cognitive science (here broadly construed so as 

t o includ e cognitiv e neuroscience )  i s th e stud y o f 

cognition .  Cognitio n i s tha t  internal ,  knowledge -

base d processin g whic h i s causall y responsibl e 

fo r  ou r  intelligen t  behavior .  Virtuall y al l  cogni -

tiv e scientist s ar e materialists .  The y believ e tha t 

cognitio n is ,  ultimately ,  brai n (CNS )  activity . 

That  i s t o say ,  al l  cogiutiv e processe s ar e realize d 

or  implemente d a s brai n processes ,  thoug h ther e 

i s currentl y significan t  disagreement  ove r 

whethe r  i t  i s  mor e profitabl e t o stud y cognitiv e 

processe s a s brai n processe s o r  i n a  mor e ab -
stract ,  implementation-independen t  way .  Often , 

cognitiv e scientist s tal k mor e grandiosely ;  thei r 

subjec t  i s  no t  merel y cognitio n bu t  th e mind . 

Menta l  processe s ar e cognitiv e processe s an d 

vic e versa .  An d sinc e cognitiv e processe s ar e 

brai n processes ,  i t  i s  no t  uncommo n fo r  cogni -

tiv e scientist s t o clai m tha t  thei r  subjec t  i s  th e 

mind/brain . 

I n identifyin g mind ,  cogrutio n an d brai n pro -

cessing ,  cognitiv e scientist s ar e takin g ove r  th e 

metaphysica l  conunitment s o f  som e long-stand -

in g philosophica l  traditions .  Thus ,  th e identifi -

catio n o f  min d an d brain ,  whic h migh t  b e calle d 

brain-base d materialism ,  ha s bee n propose d an d 

debate d b y philosopher s fo r  centurie s (see ,  e.g. , 

(Hobbes ,  1651/1962) .  Thi s positio n re-emerge d 

as th e dominan t  perspectiv e i n Anglo-America n 

philosoph y o f  min d i n th e mid -  t o late-1950 s 

(Place ,  1956 ;  Smart ,  1959 )  ~  tha t  is ,  a t  approx -

imatel y th e tim e tha t  contemporar y cognitiv e 

scienc e i s generall y though t  t o hav e begun . 
Brain-base d materialis m ha s itsel f  standardl y 

come embedde d i n a  wide r  philosophica l 

traditio n whic h regard s min d a s tha t  iime r  real m 

of  representationa l  state s an d processe s whic h 

ar e causall y responsibl e fo r  ou r  sophisticate d 

behavior s -  i.e. ,  whic h identifie s min d an d cogni -

tion .  Th e famou s debat e ove r  whethe r  menta l 

processe s ar e processe s o f  th e brai n (brain-base d 
materialism )  o r  o f  somethin g non-physica l  (e.g. , 

substanc e dualism )  has ,  fo r  th e mos t  part ,  take n 

plac e withi n th e genera l  mind-as-cognitio n 

framework . 

Thes e big-pictur e perspective s m a y see m 

prett y muc h establishe d fro m th e perspectiv e o f 

cognitiv e science .  However ,  ther e ha s alway s 

been significan t  disagreemen t  i n philosophica l 

circle s ove r  whethe r  th e brain-base d materialis t 

and mind-as-cognitio n tradition s ar e correct . 

That  disagreemen t  i s aliv e an d wel l  today . 
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notwithstandin g th e variou s advance s o f  cogni -

tiv e science . 

2. The Ontology of Belief. 

Consider, for example, the ontology of belief. 

What  ar e beliefs ? Thos e workin g withi n th e 

mind-as-cognitio n framewor k typicall y regar d 

belief s a s discret e inne r  representation s whic h 

ar e causall y implicate d i n ou r  behavior .  Mor e 

particularly ,  contemporar y brain-base d material -

ist s tak e individua l  belief s t o b e particula r  state s 

of  th e brain ,  perhap s functionall y characterize d 

(Armstrong ,  1973) .  W e ca n thin k o f  thi s a s a n in -

ternalis t  perspectiv e o n th e ontolog y o f  belief . 

Currentl y ther e ar e competin g externalis t  per -

spectives .  Externalist s thin k o f  beliefs ,  no t  a s in -

terna l  cause s o f  behavior ,  bu t  rathe r  a s som e 

kin d o f  functio n of ,  o r  abstractio n from ,  behavio r 

itself . 

The tw o mos t  well-know n externalist s ar e 

Ryl e an d hi s studen t  Dennett .  Accordin g t o Ryle , 

belief s ar e heterogeneous ^  disposition s t o 

behavior .  T o hav e a  particula r  belie f  tha t  p  i s t o 

ten d t o ac t  i n a  wid e variet y o f  heavil y context -

dependen t  way s which ,  a s Ryl e pu t  it ,  "han g 

togethe r  o n a  c o m m o n prepositiona l  hook " 

(Ryle ,  1949/1984) .  Dennett ,  partl y i n orde r  t o 

avoi d apparen t  problem s wit h th e dispositionc d 

account ,  propose d a  revise d view .  Belief s ar e 

"abstracta "  -  abstrac t  state s attribute d t o a  syste m 

as a  whol e fro m a  specia l  stanc e ("th e intentiona l 

stemce" )  fo r  th e purpos e o f  bette r  predictin g tha t 

system' s behavio r  (Dennett ,  1987) . 

Of  course ,  nothin g coul d hav e belief s i n eithe r 

of  thes e externalis t  sense s unles s the y exhibite d 

sufficientl y sophisticate d behavior ,  an d exhibit -

in g tha t  behavio r  require s comple x interna l 

mechanisms .  Bu t  w e shouldn' t  confus e (a )  th e 

cause s o f  th e behavio r  whic h warrant s belie f  as -

cription ,  wit h (b )  th e belief s themselves . 

3. Adjudicating Ontologies. 

Internalists and externalists, then, differ radi-

call y o n th e ontolog y o f  belief .  H o w ca n w e de -

cid e w h o i s right?  Ther e ar e variou s approaches . 

One broad ,  characteristicedl y philosophica l  strat -

egy i s t o suppos e that ,  whateve r  belief s are ,  or -

dinar y fol k see m t o hav e a  prett y goo d gras p o f 

them .  Thus ,  on e shoul d loo k fo r  clue s t o th e na -

tur e o f  belie f  i n th e language ,  practice s o r  intu -

ition s o f  ordinar y people .  Crudel y speaking ,  fo -

cusin g o n languag e i s characteristi c o f  "ordinar y 

language "  schoo l  o f  philosoph y generally ,  an d 

Ryl e i n particular. ^  Contemporar y philosophica l 

discussion s o f  "folk "  o r  "commo n sense "  psy -

cholog y ten d t o focu s o n th e practices.- '  A  heav y 

relianc e o n th e "intuitions "  tha t  on e has ,  simpl y 

by virtu e o f  bein g on e o f  th e ordinar y fol k 

oneself ,  i s th e specialt y o f  th e armchai r  analyti c 

philosopher . 

Anothe r  broa d strateg y i s t o le t  scienc e decid e 

ontologica l  disputes .  I n th e cas e o f  th e ontolog y 

of  belief ,  thi s invite s th e "pop-the-top "  approac h 

-  ope n u p th e skul l  an d tak e a  loo k inside .  I f  in -

ternalist s ar e right ,  an d belief s reall y ar e state s o f 

th e brai n tha t  ar e causall y responsibl e fo r  ou r 

behavior ,  the n w e shoul d b e abl e t o fin d the m 

insid e th e skull .  Conversely ,  i f  ther e ar e n o suc h 

entitie s t o b e foimd ,  th e internalis t  mus t  hav e 

been wrong . 

Of  course ,  jus t  takin g a  pee k isn' t  goin g un -

cove r  an y beliefs .  W e nee d a  specialize d wa y o f 

looking ,  somethin g mor e sophisticate d tha n jus t 

an ey e o r  a  microscope ,  a  kin d o f  "imderstandas -

cope "  fo r  th e brain .  Thi s i s wher e cognitiv e sci -

enc e come s in .  Cognitiv e scienc e i s a  wa y o f  fig -

urin g ou t  wha t  state s an d processe s ar e imple -

mente d i n ou r  brain s an d ar e causall y responsi -

bl e fo r  ou r  behavior .  So ,  on e wa y o f  adjudicatin g 

th e debat e ove r  th e ontolog y o f  belie f  i s  t o as k 

cognitiv e scienc e whethe r  i t  i s  actuall y findin g 

any beliefs ,  a s internalist s describ e them ,  insid e 

th e skull . 

^  B y "heterogeneous, "  Ryl e mean t  tha t  ther e i s 

n o simpl e w a y i n whic h th e behavio r 

characteristi c o f  th e dispositio n i s manifested . 

2 E.g. ,  "...'believe, '  o n th e othe r  hand ,  i s a 

tendenc y verb... "  (Ryle ,  1949/1984 ,  p.l33) . 

^  E.g. ,  "...fol k psycholog y view s belief s a s th e 

sort s o f  thing s tha t  ca n b e acquire d o r  los t  on e a t 

a time... "  (Ramsey ,  Stich ,  &  Garon ,  1991 ,  p.205) . 

Not e tha t  whe n thi s genera l  approac h i s taken , 

th e practice s o f  ordinar y fol k ar e usuall y 

observe d fro m th e armchair .  Tha t  i s t o say ,  th e 

claim s tha t  thes e philosopher s mak e ar e no t 

usuall y base d o n seriou s sociologica l  o r 

anthropologica l  study . 
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4.  Connec t ion is m Implie s 

Eliminativism ? 

Connectionism is a variety of cognitive science. 

I t  trie s t o figure  ou t  wha t  cognitiv e processe s ar e 

lik e b y modelin g the m wit h network s o f  ideal -

ize d neura l  units .  S o w e c<i n direc t  th e pop-the -

to p questio n -  ar e ther e an y belief s i n there ? -  t o 

connectionists . 

I n fact ,  somethin g alon g thes e line s ha s al -

read y bee n done .  I n a n influentia l  recen t  article , 

Ramsey,  Stic h an d Garo n (1991 )  aske d whethe r 

cormectionis t  model s (o f  a  certai n familia r 

stripe )  containe d anythin g correspondin g t o be -

liefs .  Th e answe r  wa s no :  ther e i s nothin g i n 

standar d cormectionis t  model s wit h whic h be -

lief s migh t  b e identified .  Curiously ,  however ,  in -

stea d o f  takin g thi s a s evidenc e tha t  internalist s 

ar e wron g abou t  th e natur e o f  beliefs ,  Ramse y e t 

al .  too k thi s a s evidenc e tha t  ther e ar e n o suc h 

thing s a s belief s a t  all .  Wha t  i s goin g o n here ? 

Thei r  argument ,  whic h the y lai d ou t  i n a n ad -

mirabl y clea r  way ,  wen t  lik e this : 

(1 )  Belief s (a s th e fol k understan d them )  ar e 

functionall y discrete ,  semanticall y inter -

pretabl e interna l  state s tha t  pla y a  causa l  rol e 

i n th e productio n o f  behavior . 

(2 )  A  certai n importan t  sub-clas s o f 

Cormectionis t  network s -  namely ,  distributed , 

subsymboli c cognitiv e model s -  d o no t  contai n 

any suc h states . 

(3 )  Cormectionis t  network s o f  tha t  kin d properl y 

describ e th e huma n cognitiv e architecture . 

Therefore ,  belief s (a s th e fol k understan d them ) 

do no t  exist . 

Not  surprisingly ,  man y peopl e ar e reluctan t  t o 

accep t  th e startlin g conclusion .  I n thi s cas e 

avoidin g th e conclusio n mean s challengin g a t 

leas t  on e o f  th e premises .  Le t  u s briefl y conside r 

the m i n turn . 

An initiall y  temptin g lin e o f  respons e i s t o 

challeng e Premis e 2 ;  i.e. ,  t o insis t  tha t  ther e re -

all y ar e discret e belief-lik e entitie s i n thos e dis -

tributed ,  subsymboli c models ,  yo u jus t  hav e t o 

loo k har d t o se e them .  Thus ,  a  cormectionis t 

migh t  insis t  tha t  hi s lates t  high-powere d gad -

getro n analysi s technique s revea l  aspect s o f  th e 

model ,  no t  apparen t  t o th e nake d eye ,  wit h 

whic h particula r  belief s ca n b e identified . 

Ramsey e t  al .  defen d Premis e 2  vigorousl y an d 
apparentl y successfully . 

Anothe r  possibilit y  i s  t o den y Premis e 3  — i.e. , 

t o rejec t  thi s kin d o f  connectionism .  Thi s ap -

proac h migh t  b e take n b y traditiona l  symboli c 

computahonalist s w h o ar e incline d t o rejec t  th e 

whol e cormectionis t  enterprise ,  o r  eve n b y con -

nectionist s wh o believ e tha t  som e ver y differen t 

or  mor e sophisticate d cormectionis t  approac h i s 

more promising .  Ramse y e t  al .  wisel y prefe r  no t 

t o tak e a  stan d o n th e correctnes s o f  thi s kin d o f 

connectionism .  S o t o deflec t  thi s kin d o f  objec -

tion ,  the y weake n thei r  conclusio n t o a  condi -

tional :  i f  thi s kin d o f  cormectionis m i s correct , 

ther e ar e n o beliefs . 

W h at  abou t  challengin g Premis e 1 ? 

Interestingly ,  Ramse y e t  al .  don' t  entertai n thi s a s 

a likel y respons e t o thei r  argument .  The y d o 

howeve r  la y ou t  detaile d argument s i n favo r  o f 

Premis e 1  befor e presentin g th e argument . 

5. Reverse Thrust. 

One man's modus ponens is, as philosophers like 

t o say ,  another' s modu s tollens .  Roughl y trans -

lated ,  thi s mean s tha t  w e ca n eithe r  tak e th e 

premise s a s evidenc e fo r  th e conclusion ,  o r  th e 

falsit y o f  th e conclusio n a s evidenc e agains t  on e 

or  mor e o f  th e premises .  I n thi s case ,  w e rrugh t 

tak e i t  t o b e memifestl y obvious ,  o r  otherwis e 

plausible ,  tha t  belief s reall y d o exist ,  an d s o tak e 

th e eliminativis t  conclusio n o f  thi s argumen t  a s 

evidenc e agains t  on e o f  th e premises .  I f  w e fol -

lo w Ramse y e t  al .  i n acceptin g Premis e 2  an d de -

ferrin g an y stan d o n Premis e 3 ,  the n w e ar e lef t 

wit h th e followin g implication :  i/connectionis m 

i s right,  the n belief s ar e no t  functionall y discrete , 

semanticall y interpretabl e interna l  state s tha t 

pla y a  causa l  rol e i n th e productio n o f  behavior . 

To revers e th e thrus t  o f  thei r  argumen t  i n thi s 

way is ,  o f  course ,  jus t  t o adop t  th e pop-a-to p 

strateg y t o th e questio n o f  th e ontolog y o f  belief . 

I t  i s  t o enlis t  cognitiv e science ,  an d cormection -

is m i n particular ,  i n th e effor t  t o understan d 

what  belief s actuall y  are .  I t  i s  t o as k scienc e t o 

hel p settl e a  philosophica l  question . 

W hy d o Ramse y e t  al .  kee p thei r  ontolog y o f 

belie f  an d accep t  th e eliminativis t  implication , 

rathe r  tha n keepin g belief s em d revisin g thei r 

ontology ? Par t  o f  th e explanatio n m a y b e this . 

Ramsey e t  al .  appea r  implicitl y  t o hol d a  quit e 

traditiona l  vie w o f  th e relatio n betwee n scienc e 

and philosophy .  Accordin g t o thi s view ,  philos -

oph y an d scienc e hav e fundamentall y differen t 

domains .  Empirica l  questior\ s ma y belon g t o sci -
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ence ,  bu t  metaphysic s i s stil l  th e domai n o f  phi -

losophy .  Ontolog y — determinin g th e funda -

menta l  natur e o f  thing s ~  i s a  metaphysica l  en -

terprise ,  an d henc e withi n philosophy' s 

purview .  Thus ,  Ramse y e t  al .  tak e thei r  purel y 

philosophica l  evidenc e an d argument s ~  analy -

ses o f  c o m m o n sens e psycholog y ~  a s determin -

in g th e ontolog y o f  belief ,  whil e cognitiv e scienc e 

i s allowe d t o establish ,  a t  best ,  th e existenc e o f  th e 

entitie s s o determined . 

The ide a tha t  philosoph y an d scienc e hav e 

separat e domains ,  an d tha t  philosoph y ha s a 

specit d privileg e t o adjudicat e ontologica l  ques -

tions ,  ha s bee n challenge d thi s century ,  espe -

ciall y b y th e philosophe r  Quin e (1953/1961) .  A 

bette r  vie w i s tha t  scienc e an d philosoph y ar e 

continuous ,  am d tha t  neithe r  scienc e no r  philos -

oph y ha s an y exclusiv e privileg e ove r  ontologi -

Ccd questions .  Ontolog y i s par t  o f  th e genera l 

philosophica l  projec t  o f  understanding ,  a s 

Sellar s pu t  it ,  "ho w thing s i n th e broades t  possi -

bl e sens e o f  th e ter m han g togethe r  i n th e broad -

est  possibl e sens e o f  th e term. "  (Sellars ,  1962) . 

Doin g thi s properl y mean s drawin g o n a s man y 

kind s o f  evidenc e an d argvmien t  a s possible ,  in -

cludin g an y offere d b y science . 

I n thi s case ,  th e fac t  tha t  connectionis t  model s 

contai n nothin g correspondin g t o belief s shoul d 

be take n a s evidenc e tha t  th e internalis t  cam p 

get s th e ontolog y o f  belie f  wrong ,  a n ide a whic h 

has m u c h independen t  philosophica l  merit , 

rathe r  tha n fo r  th e muc h mor e disruptiv e an d 

paradoxica l  ide a tha t  ther e ar e n o suc h thing s a s 

belief s a t  aU . 

6. Paying the Piper. 

Whatever the case with beliefs, there's no such 

thin g a s a  fre e lunch .  I f  connectionis m implie s a n 

externalis t  ontolog y o f  belief ,  the n i t  implie s a 

number  o f  othe r  surprisin g thing s a s well : 

1.  Min d i s no t  cognition .  Th e mind-as-cognitio n 

traditio n i s wron g abou t  mind .  I f  belief s ar e no t 

interna l  entities ,  the n no t  al l  o f  min d ca n b e "in -

terna l  representationa l  state s o r  processe s 

causall y implicate d i n intelligen t  behavior" .  Ryl e 

and other s hav e alread y argue d thi s cas e i n grea t 

philosophica l  detail .  W e ca n se e cormectionis m 

as offerin g confirmatio n o f  thi s ide a fro m th e di -

rectio n o f  cognitiv e science . 

Of  course ,  an y philosophica l  traditio n a s 

establishe d a s th e mind-as<ognitio n approac h i s 

unlikel y t o b e completel y misguided .  I t  seem s 

reasonabl y clea r  tha t  a t  leas t  som e aspect s o f  th e 

min d ar e interna l  state s an d processe s causall y 

implicate d etc.. .  A  mor e sophisticate d vie w o f 

mind ,  then ,  i s  tha t  min d i s ontologicall y hetero -

geneous .  Min d i s mad e u p o f  a  diversit y o f  enti -

tie s o f  differen t  ontologica l  categories .  Min d i s 

not  a  simpl e thin g o f  an y kind ;  rather ,  i t  i s  a 

structure d collectio n o f  man y differen t  kind s o f 

entitie s interrelate d i n comple x ways .  A  usefu l 

analog y i s a n economy .  A n econom y i s a  totalit y 

comprise d o f  a  wid e rang e o f  ver y differen t  en -

titie s consumers ,  financia l  instruments ,  prod -

ucts ,  factories ,  rules ,  exchanges ,  etc .  Likewise , 

min d i s a  comple x totality ;  i t  migh t  b e though t 

of  a s a n ontologica l  super-category ,  a n entit y 

comprise d o f  man y entitie s o f  divers e ontologi -

cal  kinds . 

2.  Brain-base d materialis m i s wrong. .  I f  no t  al l 

menta l  entitie s ar e inne r  entitie s causall y 

implicate d i n ou r  behavior ,  the n no t  al l  entitie s 

can b e identica l  wit h brai n state s o r  processes , 

no matte r  h o w subtl y on e construe s tha t  identit y 

relation .  Th e simpl e equatio n "min d i s (th e 

operatio n o f  the )  brain "  i s wron g ~  an d so , 

therefore ,  i s  th e philosophica l  traditio n whic h 

stretche s fro m Hobbe s t o Fodo r  an d 

Churchland . 

Whethe r  somethin g appropriatel y describe d 

as materialis m nevertheles s survive s i s a  furthe r 

question ,  on e tha t  i s  bot h interestin g an d diffi -

cult . 

3.  Cognitiv e scienc e i s no t  Th e Mind' s Ne w 

Science .  Cognitiv e scienc e i s th e scienc e o f 

cognition .  Sinc e min d i s no t  identica l  wit h 

cognition ,  cognitiv e scienc e i s no t  th e scienc e o f 

th e mind ,  an y mor e tha n th e stud y o f  factorie s i s 

th e stud y o f  a n economy .  Cognitiv e scienc e is ,  a t 

best ,  th e scienc e o f  thos e aspect s o f  min d whic h 

ar e cognitiv e processes .  I n othe r  words ,  a n 

importan t  implicatio n o f  connectionis m i s that , 

strictl y speaking ,  ther e need s t o b e a  chang e i n 

th e self-imag e o f  cognitiv e science . 

Ultimately, nobody is forced to accept these con-

clusions .  Developin g th e bes t  overal l  philo -

sophica l  pictur e i s a  matte r  o f  acceptin g thos e 

doctrine s whic h mak e fo r  th e mos t  harmoniou s 

tota l  world-view .  Ther e i s roo m fo r  disagree -

ment  ove r  whic h doctrine s hav e tha t  effect .  On e 

could ,  I  suppose ,  insis t  o n believin g th e internal -

is t  stor y abou t  beliefs .  Except ,  perhaps ,  tha t  i f  in -
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temalist s an d connectionist s ar e right ,  ther e 

aren' t  an y beliefs... ^ 
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