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Abstrac t 

The self-advertising, at least, suggests that 'situated 
cognition '  involve s th e mos t  fundamoita l  conceptua l  re -
organizatio n i n A I  an d cognitiv e science ,  eve n appearin g 
t o den y tha t  cognitio n i s t o b e explaine d b y menta l 
represenUtions .  A .  Ver a an d H .  Simo n hav e rebutte d man y 
of  thes e claims ,  bu t  the y overloo k a n importan t  readin g o f 
situate d argument s whic h may ,  afte r  all ,  involv e a 
genuinel y revolutionar y insight . 

I n t roduc t i on :  P a r a d i g m Shift ? 

The recent special issue of Cognitive Science (Vol. 17, No. 
1,  Jan .  1993 )  i s evidenc e o f  th e growin g importanc e o f  th e 
radica l  claim s o f  'situate d action* ,  bu t  i t  i s  als o evidenc e o f 
th e peculiarit y o f  th e debat e surroundin g thes e developments . 
The exchange s revea l  a n unusua l  recalcitranc e i n whic h bot h 
side s charg e eac h othe r  wit h misrepresentation s an d 
confusions .  Fo t  example ,  defendin g th e orthodo x symbo l 
syste m approac h t o cognitio n agains t  Clancey' s (1993 ) 
critique .  Ver a an d Simo n sho w a  certai n impatienc e wit h 
philosophizin g an d insis t  tha t  "Cognitiv e psycholog y i s a n 
empirica l  science** ,  recommendin g tha t  w e "ge t  ou t  o f  th e 
armchair "  an d "ge t  o n wit h th e job* *  (1993 .  p .  132) . 
However ,  thi s seemingl y unexceptionabl e advic e wil l  b e t o 
no avai l  whe n th e problem s aris e fro m conceptua l 
confusion s rathe r  tha n straightforwar d empirica l  issues .  I n 
thi s sense .  Ver a an d Simo n ar e beggin g th e questio n agains t 
thei r  critic s b y complainin g o f  assertion s "almos t  entirel y 
unbuttresse d b y empirica l  evidence "  (1993 ,  118 )  an d b y 
simpl y insistin g tha t  "cognitiv e scienc e proceed s exactl y a s 
biology ,  chemistry ,  geolog y o r  physic s do "  (119) .  A s Kuh n 
(1970 )  ha s famousl y shown ,  suc h science s procee d i n th e 
way tha t  Ver a an d Simo n sugges t  onl y durin g period s o f 
"norma l  science "  whe n fundamenta l  principle s ar e no t 
themselve s i n question .  Rightl y o r  wrongly ,  situate d 
cognition ,  i n som e o f  it s man y guises ,  professe s t o b e 
challengin g th e ver y foimdationa l  assumption s o r  Kuhnia n 
"paradigm "  o f  cognitiv e science . 

Whil e i t  i s  undeniabl e tha t  ther e i s muc h justic e i n th e 
substantiv e counter-criticism s o f  Ver a an d Simon ,  I  believ e 
tha t  the y hav e misse d th e ver y poin t  an d characte r  o f  a 
centra l  situate d criticism .  I n th e natur e o f  th e case ,  th e 
availabl e evidenc e wil l  loo k th e sam e o n eithe r  approac h -
jus t  a s th e availabl e obsCTvation s a t  th e tim e o f  Copemicus' s 
De Revolutionibu s di d no t  decisivel y distinguis h i t  fro m th e 
Ptolemai c system .  T o thi s extent ,  thoug h no t  articulate d i n 

detail ,  ther e i s som e justificatio n fo r  A ^ ' s (1993 )  tal k o f  a 
clas h o f  'worldviews* .  Accordingly ,  i t  i s  wort h briefl y 
indicatin g th e warran t  fo r  seein g th e disput e i n these , 
admittedl y abuse d an d ova-used .  Kuhnia n terms . 

Physical Symbol System Hypothesis 

In their classic articulation of the "Physical Symbol System 
Hypothesis' ,  Newel l  an d Simo n (1976 )  characteriz e i t  a s a 
"La w o f  Qualitativ e Structure "  whos e othe r  example s 
includ e th e cel l  doctrin e i n biology ,  plat e tectonic s i n 
geology ,  th e doctrin e o f  atomism ,  an d Darwinia n evolutio n 
by natura l  selection .  Thi s statemen t  an d th e practic e o f 
cognitiv e scienc e itself ,  leav e n o doub t  th e foundationa l 
statu s o f  th e Hypothesis .  •  a  fac t  whic h help s t o explai n th e 
characteristi c taUdn g pas t  on e anothe r  amon g it s critic s an d 
defenders .  I t  i s  strikin g t o notic e th e apmes s o f  Kuhn' s 
portraya l  o f  suc h dispute s i n whic h "tw o scientifi c  school s 
disagre e abou t  wha t  i s a  proble m an d wha t  i s a  solution "  an d 
therefor e "the y wil l  inevitabl y tal k throug h eac h oth w whe n 
debatin g th e relativ e merit s o f  thei r  respectiv e paradigms " 
(1970.109-10) . 

Thus .  Ver a an d Simo n strenuousl y rejec t  Clancey' s charg e 
of  conflatin g differen t  notion s o f  symbols ,  bu t  ther e i s a 
certai n construa l  o f  thi s criticis m whic h Ver a an d Simo n 
miss .  Th e fiv e categorie s o f  symbo l  distinguishe d b y Ver a 
and Simo n d o no t  suffic e t o absolv e the m o f  th e charg e 
becaus e wha t  i s a t  stak e i s th e precis e conceptio n o f  thes e 
categorie s an d no t  thei r  mer e distinctnes s a s Ver a an d Simo n 
assume.  Clancey' s (admittedl y somewha t  unclear )  objectio n 
concern s a  conflatio n o f  th e specia l  propotie s o f  symbol s i n 
one categor y wit h thos e o f  another .  Th e cleares t  evidenc e fo r 
thi s inadequac y o f  Ver a an d Simon' s respons e i s i n thei r 
treatmen t  o f  th e ver y centra l  propertie s o f  symbol s whic h 
the y identif y a s thos e o f  bein g patterne d an d havin g 
denotatio n (1993.125) .  Bu t  "bein g patterne d an d denoting " 
ar e hardl y unproblematic .  I t  i s  precisel y thi s issu e whic h i s 
th e vexe d proble m o f  intentionalit y o r  "psychosemantics " 
whic h ha s preoccupie d philosopher s fo r  th e pas t  decad e o r 
so .  Jerr y Fodor' s (1980 )  well-know n pape r  o n 
'Methodologica l  Solipsism '  an d th e ensuin g literatur e hav e 
been concerne d wit h explainin g ho w semantic s o r  meanin g 
ca n b e explaine d i n term s o f  th e purel y syntacti c pattern s o f 
physica l  symbols .  T h e burgeonin g philosophica l 
discussion s ar e ampl e evidenc e o f  th e fac t  tha t  ther e i s a 
remarkabl e consensus ,  a t  least ,  o n Fodor' s judgemen t  tha t 
"o f  th e semanticit y o f  menta l  representation s w e have ,  a s 
thing s no w stand ,  n o adequat e account "  (1985 ,  p .  28) . 
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Typically ,  Stalnake r  (1991 ,  229 )  say s "Ther e i s littl e 
agreemen t  abou t  h o w t o d o semantics ,  o r  eve n abou t  th e 
question s tha t  defin e th e subjec t  o f  semantics" .  Bria n Smith . 
too ,  confesse s "I t  shoul d b e admitte d tha t  h o w thi s al l  woilc s 
-  h o w symbol s 'reac h ou t  an d touc h someone '  -  remains  a n 
almos t  tota l  mystery '  (1987 .  21S) .  Thi s specifi c  proble m 
has als o arise n a s a  critiqu e o f  logicism '  withi n AI ,  wher e 
critic s hav e bee n pointin g no t  merel y t o specifi c 
shortcoming s o f  curren t  approache s withi n th e broa d 
knowledg e representation  paradigm ,  bu t  t o inheren t  flaws  i n 
th e ver y conceptio n o f  knowledg e representation. 

Frege's Formal Symbol Game 

Briefly, Fodor's problem (like Searle's) is that of finding a 
way o f  reconcilin g th e meaningless ,  syntacti c formalit y o f 
computationa l  symbol s an d thei r  causa l  interaction s (Ver a 
and Simon' s patterns )  wit h th e fac t  tha t  psychologica l 
generalization s ar e couche d i n semantic ,  intentiona l  term s 
whic h refe r  t o th e rea l  worl d outsid e th e syste m o r  organis m 
(Ver a an d Simon' s denotation) .  I n particular ,  i t  seem s tha t 
differen t  thoughts ,  i n th e sens e o f  denotin g differen t  thing s 
and havin g differen t  trut h conditions ,  ca n nonetheles s hav e 
identica l  interna l  substrates .  I t  i s  perhap s n o acciden t  tha t 
withi n AI ,  a  debat e ha s bee n proceedin g abou t  th e "logicist " 
approac h whic h i s committe d t o a  classica l  logica l 
conceptio n accordin g t o whic h a n abstrac t  forma l  syste m 
get s it s meanin g fro m a  mode l  theory .  W o o d s (1987) ,  Smit h 
(1987) ,  Rosenschei n (1985 )  an d other s hav e bee n insistin g 
tha t  th e classica l  logica l  vie w i s fundamentall y misguide d i n 
it s conceptio n o f  th e w a y i n whic h a  syste m get s t o relate  t o 
th e externa l  world .  Althoug h Fodo r  (1991 ,  p .  279 )  ha s 
recentl y declare d tha t  "Procedura l  semantic s seem s t o hav e 
disappeared" ,  th e obituar y m a y b e a  littl e prematur e (se e 
W o o ds 1987 .  Hadle y 1989 ,  1990) ,  an d ther e see m t o b e 
importan t  affinitie s betwee n thi s approac h an d th e 
"embedded "  o r  "situated "  approaches .  Bot h offe r  a  wa y ou t  o f 
th e seemingl y intractabl e proble m o f  reconcilin g th e formal , 
meaningles s characte r  o f  symbo l  system s wit h thei r 
intentional ,  semanti c contents . 

I n orde r  t o appreciat e th e bearin g o i  thes e critique s o n th e 
symbol  syste m hypothesis ,  i t  i s  importan t  t o loo k mor e 
closel y a t  it s  origin s i n orde r  t o discer n it s underlyin g 
conception .  Significantly ,  Newel l  an d Simo n not e 

The roots of the hypothesis go back to the program of Frege 
and o f  Whitehea d an d Russel l  fo r  formalizin g logi c .. .  a 
characteristi c view ,  ofte n referre d t o a s th e "symbo l  game" . 
Logi c .. .  wa s a  gam e playe d wit h meaningles s token s 
accordin g t o certai n purel y syntacti c rules .  Al l  meanin g ha d 
been purged .  .. .  W e coul d cal l  thi s th e stag e o f  forma l  symbo l 
manipulation .  (1976 ,  43 ) 

As we have now seen, this is the clearest statement of just 
what  Fodo r  ha s calle d th e "formalit y condition "  whic h give s 
rise  t o "methodologica l  solipsism "  an d th e problem s o f 
intentionality .  Thi s i s th e puzzl e o f  explainin g h o w th e 
intentiona l  o r  semantic ,  representationa l  propertie s o f  menta l 
state s ca n aris e fi'om  th e purel y meaningles s syntacti c 
propertie s o f  thei r  tokens .  A t  th e ver y leas t  th e prq)ertie s o f 

patternin g an d denotatio n cite d b y Ver a an d Simo n ar e hardl y 
as unproblemati c a s thei r  discussio n suggests . 

Nil s Nilsso n (1987 ,  1991 )  i s explici t  i n embracin g a 
certai n conceptio n o f  knowledg e representatio n i n A I  whic h 
bring s int o relie f  th e source s o f  concern .  Centra l  t o hi s 
iqjpropriatel y name d logicist '  positio n i s th e commitmen t  t o 
th e representatio n o f  knowleidg e i n th e for m o f  explicit . 
declarativ e sentence s encode d i n som e forma l  languag e lik e 
th e predicat e calculus .  I n keepin g wit h suc h a  model -
theoreti c concq)tion .  Nilsso n ask s th e ke y question : 

In what sense can we say that a collection of predicate 
calculu s sentence s represent s knowledg e abou t  th e world ? Ou r 
answe r  t o thi s questio n involve s th e notion s o f 
interpreution s an d model s o f  sentence s i n th e predicat e 
calcî us .  .. . 

We wil l  cal l  th e worl d objects ,  relations ,  an d function s 
invente d b y th e designer ,  th e intende d mode l  o f  di e sentence s 
th e designe r  use s t o describ e th e world .  (1991 ,  36.7 ) 

We see here that Nilsson is explicit in his requirement 
tha t  th e intende d mode l  i s ascribe d b y th e design s an d tha t 
th e representationa l  symbol s mus t  b e intelligibl e t o th e 
designer .  Thi s i s t o embrac e a  specifi c  conceptio n o f 
"observe r  attribution "  whic h ha s bee n on e focu s o f  'situated ' 
critiques .  A n indicatio n o f  th e proble m a t  th e hear t  o f  th e 
ver y conceptio n o f  a  symbo l  i s als o see n i n Newell' s 
explanatio n o f  th e Physica l  Symbo l  Syste m Hypothesis : 

The idea is that there is a class of systems which manq>ulate 
symbols ,  an d th e definitio n o f  thes e system s i s what' s behin d 
th e program s i n AI .  Th e argumen t  i s ver y simple .  W e se e 
humans usin g symbol s al l  th e time .  The y us e symbo l  system s 
lik e books ,  the y us e fis h a s a  symbo l  fo r  Ouistianity ,  s o 
ther e i s a  whol e rang e o f  symboli c activity ,  an d tha t  clearl y 
appeal s t o b e essentia l  t o th e exercis e o f  mind "  (1986 ,  p.33 ) 

This explanation is striking for the explicitness with 
whic h i t  assimilate s internal ,  menta l  representation s wit h 
our  externa l  communicativ e symbols .  Book s an d pictogram s 
ar e take n a s exemplar s fo r  th e kin d o f  symbo l  als o t o b e 
posite d t o explai n cognition .  Thi s i s t o assimilat e th e 
'intrinsic '  intentionalit y o f  menta l  representations  wit h th e 
'derived '  intentionalit y o f  ou r  symboli c artifacts .  Thi s 
assimilatio n ha s bee n a m o n g th e foundationa l  assumption s 
of  cognitiv e scienc e bu t  i t  i s  ope n t o question .  I t  is ,  indeed , 
th e sens e o f  "conflation "  intende d i n Clancey' s critiqu e 
thoug h no t  addresse d b y Ver a an d Simo n i n thei r  reply.  W e 
se e th e sam e "conflation "  clearl y an d self-consciousl y 
articulate d i n Dennett' s  remark s i n a n earlie r  revie w o f 
Fodor' s (1975 )  Languag e o f  Though t  whic h wa s th e 
philosophica l  manifest o fo r  th e Newel l  an d S imo n 
ent^rise : 

What is needed is nothing less than a completely general 
theor y o f  represenution ,  wit h whic h w e ca n explai n ho w 
words ,  thoughts ,  thinkers ,  pictures ,  computers ,  animals , 
sentences ,  mechanisms ,  states ,  functions ,  nerv e impulses , 
and forma l  model s (inte r  alia )  ca n b e sai d t o represen t  on e 
thin g o r  another .  (1978 .  91 ) 
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The hoped-fo r  unificatio n i n cognitiv e scienc e wa s t o b e 
effecte d precisel y b y showin g tha t  thes e heterogeneou s item s 
ar e al l  specie s o f  th e sam e genus .  Dennet t  explain s further : 

It will not do to divide and conquer here - by saying that these 
variou s thing s d o no t  represen t  i n th e sam e sense .  O f  cours e 
tha t  i s  true ,  bu t  wha t  i s importan t  i s tha t  ther e i s somethin g 
tha t  bind s the m al l  together ,  an d w e nee d a  theor y tha t  ca n 
unif y th e variety .  (1978 ,  91 ) 

Minds in Machines 

o r  F r i end l y P h o t o c o p i e r s ? 

Before attempting to further clarify what I take to be the 
insigh t  i n th e situate d critique ,  i t  i s  importan t  t o 
acknowledg e th e justic e an d forc e o f  th e rebuttal s b y Ver a 
and Simon .  Th e proble m i s complicate d b y th e fac t  tha t 
some o f  th e radica l  propagand a fo r  situate d cognitio n i s 
unwarrante d an d mad e o n behal f  o i  claim s whic h ar e entirel y 
unremarkable ,  muc h les s revolutionary ,  an d readil y 
subsume d unde r  th e traditiona l  symbo l  syste m approac h a s 
Ver a an d Simo n hav e argued .  Thus ,  i t  i s  essentia l  t o giv e a 
preliminar y indicatio n o f  thes e claim s befor e turnin g t o 
thos e whic h ma y no t  b e s o easil y accommodate d withi n th e 
traditiona l  approach .  Fo r  example ,  despit e purportin g t o b e a 
fundamenta l  challeng e t o th e ver y principle s o n whic h A I 
researc h ha s bee n based ,  man y recommendation s fro m th e 
ne w 'situated '  perspectiv e appea r  t o involv e littl e mor e tha n 
encouragin g a n appreciatio n o f  th e settin g i n whic h 
machine s ar e t o b e use d b y people .  Tha t  is ,  Agr e (1990 ) 
says ,  "designin g oxnputer s tha t  ar e t o operat e i n isolatio n i s 
one thing ,  bu t  designin g computer s tha t  ar e t o occup y a n 
importan t  plac e i n th e live s o f  rea l  peopl e i s somethin g 
else "  (1990 ,  376) .  Thi s seem s t o b e explicid y downplaying , 
i f  no t  abandoning ,  th e enterpris e o f  A I  a s i t  ha s bee n 
conceive d sinc e Turing' s wor k -  tha t  i s  th e enterpris e o f 
designin g autonomou s intelligen t  machines .  Instead ,  w e se e 
her e a n explici t  contras t  wit h thi s projec t  an d th e emphasi s 
instea d upo n designin g artifact s whic h ar e intrinsicall y 
dependen t  o n interactio n wit h humans .  Luc y Suchma n 
(1987 ,  p .  170) ,  too ,  seem s primaril y concerne d wit h human -
machin e communicadon .  Howeve r  interestin g an d importan t 
thi s ma y be ,  th e tal k o f  "rea l  socia l  settings" ,  "reciproca l 
interpretation" ,  " a field  o f  sociaU y organize d meaning" , 
"mutua l  intelligibilit y  i n th e collaborativ e pursui t  o f  a  goal " 
(Stefi k &  Bobro w 1987 ,  221 )  -  al l  thi s clearl y envisage s 
human-compute r  interactio n rathe r  tha n A I  i n th e classica l 
sens e o f  mind s i n machines . 

The "Canonical" Cottage Cheese Case 

James G. Greeno (1989,285), too, challenges the adequacy 
of  th e entir e informatio n processin g fnmev/OT k o n whic h A I 
and cognitiv e scienc e rests ,  askin g "whethe r  ou r  scienc e o f 
cognitio n i s fundamentall y limite d becaus e i t  deal s onl y 
wit h symboli c computation" .  Despit e th e radicalis m o f 
Greeno' s challeng e t o th e entir e informatio n processin g 
paradig m an d eve n "ou r  curren t  epistemologica l  beliefs " 
(1989 ,  286) ,  th e situatio n m a y b e mor e banal .  Green o 
suggest s tha t  th e ground s fo r  questionin g th e orthodo x 
symboli c approac h ar e empirica l  consideration s whic h 

sugges t  tha t  peopl e "us e resource s i n th e situations ,  rathe r 
tha n symboli c computation "  (1989 ,  p .  286 ;  emphasi s 
added) .  Green o cite s th e Weigh t  Watche r  wh o ha d studie d 
calculu s bu t  nevertheles s answer s a  questio n abou t  a  dail y 
allotmen t  o f  cottag e chees e b y mean s o f  a  simple ,  directl y 
physical ,  geometrical ,  operatio n dividin g u p a  portio n o f 
cheese ,  rathe r  tha n b y an y symboli c operatio n suc h a s a 
multiplicatio n o n fractions .  Ergo ,  reasonin g i s no t  symboli c 
but  "situated "  (ibid .  p .  286) . 

However ,  suc h illustrativ e example s fai l  t o establis h th e 
radical  claim s sinc e th e tal k o f  computatio n an d symbo l 
processin g her e equivocate s betwee n th e us e o f  symbol s b y a 
perso n a t  th e leve l  o f  consciou s awareness ,  an d th e us e o f 
symbol s a s a  substrat e underlyin g th e psychologica l 
phenomena .  I t  i s  a  non-sequitu r  t o conclud e fro m th e 
absenc e o f  symbol s an d computatio n i n consciou s reasonin g 
tha t  ther e ar e n o representation s a t  al l  (Greeno .  1989 .  p . 
290) ,  an d tha t  th e whol e informatio n processin g paradig m i s 
wrong .  Ther e i s certainl y nothin g i n th e 'physica l  symbo l 
system '  hypothesi s o f  Newel l  an d Simo n whic h require s tha t 
th e symbol s i n questio n ar e thos e whic h ar e consciousl y 
£Vplie d t o th e problem ,  thoug h tiiis  i s  th e vie w tha t  Green o 
seems t o b e attacking .  Tha t  is ,  typica l  symboli c 
explanation s i n cognitiv e scienc e appl y t o th e Weigh t 
Watche r  precisel y i n th e "situated "  mod e an d no t  i n Greeno' s 
alternativ e portraya l  o f  "symbolic "  reasoning .  Thus , 
Hobbes' s remar k tha t  "reasonin g i s bu t  reckoning "  o r 
Descartes' s explanatio n o f  stere o visio n a s calculatio n o f 
parallax ,  wer e claim s abou t  somethin g underlyin g th e 
content s o f  ou r  consciou s awareness .  Helmholtz ,  too ,  mad e 
a simila r  poin t  abou t  th e unconsciou s processe s o f  infraence . 
The woi k o f  Kahnema n an d Tversk y i s {niecisel y analogou s 
t o th e Cottag e Chees e Case :  eve n expert s i n forma l  statistic s 
and probabilit y  theor y ar e poo r  i n thei r  abilit y  t o mak e 
probabilit y  judgement s i n certai n everyda y "situated " 
contexts ,  bu t  th e postulate d 'biase s an d heuristics '  ar e no t 
consciou s calculations .  O n Wason' s (1966 )  selectio n task , 
inference s mad e unde r  realistic ,  concret e circumstance s ar e 
bette r  tha n whe n a  logicall y identica l  proble m i s pose d i n a 
mor e abstract ,  forma l  manner .  However ,  th e "direct " 
reasonin g i n thes e case s doe s no t  mea n tha t  the y ar e 
unmediate d b y symbol s altogether .  Ver a an d Simo n ar e righ t 
t o complai n tha t  al l  suc h illustration s o f  "situated " 
cognitio n ar e precisel y th e kin d o f  phenomen a whic h th e 
symbol  hypothesi s wa s designe d t o explain . 

The Direct Objects of Perception 

The Weight Watchers' case is supposed to illustrate the 
thesi s tha t  th e person' s action s ar e someho w unmediate d b y 
menta l  representations .  Citin g Gibso n an d Heidegger , 
Green o complain s abou t  conceivin g interna l  representation s 
of  th e environmen t  a s par t  o f  th e individual' s knowledge , 
sinc e thes e d o no t  captur e th e wa y i n whic h th e organis m 
interact s directl y wit h th e structur e o f  th e worl d (ibid ,  290) . 
Thi s i s a  notoriou s worr y i n philosoph y an d aros e fo r 
Locke' s theor y o f  perceptio n an d als o fo r  Ayer' s 'sens e data ' 
theory .  I n bot h thes e cases ,  tiie  "ideas "  o r  "sense-data" , 
respectively ,  wer e take n t o b e th e direc t  object s o f  percq>tio n 
and ,  i n thi s sense ,  proxie s mediatin g betwee n ou r  mind s an d 
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th e world .  Awar e o f  th e difBculties ,  Berkeley' s solutio n wa s 
t o ge t  rid  o f  th e externa l  wra-ld .  Greeno' s solutio n i s t o ge t 
rid  o f  th e representations .  O n oi e reading ,  i t  i s  a  radica l  anti -
mentalism .  Bu t  Greeno' s complain t  agains t  th e classica l 
symboli c approac h i s misplace d sinc e th e symbol s ar e no t 
properl y though t  o f  a s someho w intrudin g betwee n th e 
worl d an d th e person .  Nevertheless ,  o n a  quit e differen t 
reading ,  Greeno' s poin t  ca n b e take n a s affirmin g thi s ver y 
poin t  abou t  th e directnes s o f  ou r  connectio n wit h th e worl d 
notwithstandin g ou r  cognitiv e representation s whic h ma y b e 
seen t o constitut e suc h a  direc t  relationship .  Green o an d 
Moor e (1993 )  i n thei r  rejoinde r  t o Ver a an d Simo n (1993 ) 
can b e see n no t  t o den y interna l  menta l  representation s a s 
such ,  bu t  t o b e complainin g o f  a  certai n conceptio n o f  suc h 
representation s whic h take s the m t o b e analogou s t o ou r 
externall y observable ,  communicativ e symbols .  Thi s 
criticism ,  whil e no t  supporte d b y th e Weigh t  Watche r 
examples ,  nevertheles s amount s t o a  radicall y alternativ e 
vie w o f  cognition . 

Greeno' s treatmen t  o f  failure s i n actio n serve s t o confir m 
my diagnosi s o f  th e problem .  Green o endorse s th e 
Heideggeria n vie w tha t  representation s ar e onl y constructe d 
or  use d i n case s wher e "direc t  interactio n wit h th e situatio n 
i s unsuccessful "  (290 )  an d ".. .  whe n norma l  connecte d 
activit y fail s  i n som e way "  (289) .  O n on e reading ,  thi s i s a 
bizarr e notion ,  fo r  i t  make s i t  see m tha t  menta l 
representation s someho w po p int o bein g onl y whe n ther e i s 
some kin d o f  failure .  Again ,  suc h a  vie w come s t o mak e 
more sens e provide d tha t  w e conHn e th e conceptio n o f 
representatio n t o th e content s o f  consciou s thought .  I n thi s 
cas e i t  doe s mak e sens e t o sa y tha t  skille d behaviour s wil l 
be attende d to ,  an d i n thi s sense ,  (explicitly )  "represented" , 
onl y whe n th e usua l  smoot h performanc e i s disturbe d i n 
some way .  Howeve r  thi s familia r  featur e o f  skille d action s 
can hardl y constitut e ground s fo r  challengin g th e ver y 
foundation s o f  symbolic ,  informatio n processin g A I  o r  th e 
rol e o f  representation s i n cognitiv e science . 

Situatedness and Symbol Grounding 

In Greeno's view "an individual is considoed as interacting 
wit h th e structure s o f  situation s directly ,  rathe r  tha n 
constructin g representation s o f  structura l  feature s an d 
interactin g wit h th e rqjresentations "  (1989 ,  p .  290) .  I t  i s  no t 
difficul t  t o discer n th e sam e kin d o f  worr y whic h motivate s 
Searie :  Fo r  Greeno ,  a s fo r  Searle ,  ther e seem s t o b e a  star k 
differenc e betwee n th e direc t  understandin g o f  thing s i n th e 
worid ,  an d tha t  whic h i s mediate d b y abstract ,  meaningles s 
symboli c representations .  However ,  Green o an d Searl e 
appea r  t o b e mistakenl y takin g th e perceptua l  apprehensio n 
of  a n externa l  objec t  a s a  criterio n fo r  meaningfulness . 
Green o take s th e cas e i n whic h w e reall y  do ,  i n fact ,  dea l 
wit h externa l  object s (suc h a s th e cottag e cheese )  an d 
notices ,  rightly,  tha t  thi s seem s no t  t o b e mediate d 
(consciously )  b y symboli c reasoning ;  and ,  conversely ,  whe n 
we d o (consciously )  us e symboli c operations ,  Green o note s 
th e discoimectio n o f  th e symbol s from  rea l  event s i n th e 
worl d (p .  293) .  I t  i s  i n th e conco n wit h thi s disconnectio n 
of  symbol s -  thei r  meaninglessnes s -  tha t  w e se e th e affmit y 

wit h Searl e an d hi s analogou s contras t  betwee n th e Chines e 
symbol s an d thos e o f  English . 

The difference s betwee n Green o an d Searl e ar e a s 
illuminatin g a s th e similarities :  Searl e kx)k s a t  th e putativ e 
menta l  symbol s an d complain s tha t  the y ar e no t  meaningful , 
whil e Green o look s a t  th e meaningfu l  object s o f  though t  an d 
complain s tha t  the y ar e no t  symbolic .  I  thin k tha t  thes e ar e 
complementar y way s o f  makin g th e sam e mistak e an d als o 
pointin g t o a n importan t  insigh t  Searl e rightly  protest s tha t 
forma l  symbol s ar e withou t  meaning ,  an d Green o rightly 
protest s tha t  meaning s ar e no t  symbolic .  Bu t  the y ar e als o 
bot h mistake n i n blamin g th e symbols ,  sinc e thes e m a y b e 
th e wron g plac e t o loo k fo r  th e semanti c conten t  o f  menta l 
representations .  A t  least ,  thi s appear s t o b e th e importan t 
insigh t  o f  th e "situated "  theorist s •  amon g w h o m I  includ e 
'Procedural '  semanticists .  Greeno' s poin t  ma y perh£q) s b e 
reformulate d s o a s no t  t o den y th e existenc e o f  a  symboli c 
substrat e t o reasoning ,  bu t  t o argu e that ,  lik e othe r  possibl e 
level s o f  analysi s suc h a s th e chemica l  o r  quantu m levels ,  i t 
i s  no t  a  relevan t  leve l  fo r  th e explanatio n o f  cognitiv e 
phenomena . 

Observers* Attributions 

Critics of 'logicism' in AI from 'Procedural' approaches 
hav e als o draw n attentio n t o th e proble m o f  'observe r 
attribution '  a s a  sourc e o f  dee p problem s i n representin g 
knowledg e (se e Hadle y 1989) .  Th e puzzle s o f  semantic s ma y 
be du e t o a  compellin g equivocatio n o n profoundl y differen t 
meaning s o f  'meaning' .  I t  i s  th e failur e o f  symbol s t o 
appea r  meaningfu l  whe n apprehende d b y consciou s 
awarenes s whic h Searl e mistakenl y take s t o b e relevan t  thei r 
rol e i n intentionality .  A s w e hav e seen ,  i t  appear s tha t  th e 
same requiremen t  ha s bee n explicitl y  place d o n th e 
knowledg e representation s i n A I  b y logicist s suc h a s Nil s 
Nilsso n (1987 ,  203) ,  an d ha s bee n th e focu s o f  attentio n b y 
recen t  critic s wh o complai n o f  th e inadequacie s o f  traditiona l 
model  theoreti c semantic s (Woods ,  1987,233) .  Th e parallel s 
betwee n th e Chines e R o o m puzzl e an d th e independen t 
debate s i n A I  hel p u s t o understan d th e fwc e o f  th e "situated " 
critique .  Fo r  example ,  Searl e dismisse s th e relevanc e o f 
connection s betwee n symbol s an d th e externa l  worl d (th e 
'Robo t  Reply' )  a s beggin g th e question ,  bu t  th e "situate d 
automata "  o f  Rosenschei n an d Brook s m a y b e see n t o b e 
offerin g a  significantl y differen t  kin d o f  'Robo t  Rq)ly' .  I n 
particular ,  the y ma y b e understood ,  no t  a s showin g h o w th e 
substrat e symbol s ar e "meaningful "  i n Searle' s in^im>priat e 
sense ,  bu t  rather  ho w th e relevan t  notio n o f  meaningfulnes s 
i s quit e different ,  havin g t o d o wit h th e "embededdness "  o f 
reactiv e automat a i n a  contex t  Th e appearanc e o f  question -
beggin g arise s from  th e fac t  tha t  thi s i s no t  s o muc h t o 
answer  Searle' s questio n (o r  Fodor's) ,  bu t  rather  t o sugges t 
it s  irrelevanc e t o th e rea l  proble m o f  th e semanti c conten t  o f 
menta l  representations .  Searle' s notoriou s argumen t  gain s it s 
forc e from  takin g th e Newel l  an d Simo n symbo l  hypothesi s 
seriously ,  an d therefor e ma y b e regarde d a s a  reducti o a d 
absurdu m o f  thi s conceptio n o f  symbo l  rather  tha n a s a 
refutatio n o f  AI .  A s Hadle y notes ,  th e proble m o f  classicall y 
conceive d symbol s bein g "parasiti c  upo n externall y supplie d 
interpretations "  b y th e syste m builde r  i s no t  on e t o b e 
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solved ,  bu t  rathe r  i t  i s  on e t o b e circumvente d throug h a n 
entirel y differen t  conceptio n o f  th e sourc e o f  meaningfulnes s 
-  namel y i n th e actua l  procedure s whic h connec t 
representation s t o externa l  object s i n th e rea l  world .  Smit h 
(1986 .  4S-48) .  too ,  lik e Clance y als o emphasize s tha t  "thi s 
externa l  attributio n o f  significanc e i s a t  th e hear t  o f  th e 
notio n o f  computation .  .. .  th e us e o f  th e ter m "symbol "  i n 
computationa l  context s .. .  i s  a  matte r  fraugh t  wit h 
complexity ,  subtlet y an d taci t  attribution "  (se e als o Woods . 
198 7 an d Rosenschei n 1985) .  W o o d s (1987 )  complain s 
agains t  account s o f  belie f  whic h ar e base d o n model-theoreti c 
semantic s rathe r  tha n th e mor e abstrac t  reasonin g procedure s 
of  perceptio n an d action .  Thes e latte r  provid e a  specifi c 
accoun t  o f  th e manne r  i n whic h th e symbol s o f  th e syste m 
ar e linke d t o thei r  referent s i n th e rea l  world .  W o o d s ' 
approac h ca n perhap s b e encapsulate d b y sayin g tha t  logi c i s 
not  psychology .  Rosenschei n summarize s an d contrasts : 

In the old ^jproach, the machine is viewed as manipulating 
dat a structure s tha t  encod e logica l  assertion s a s linguisti c 
objects .  I n th e ne w approach .  logica l  assertion s ar e no t  par t 
of  th e machine' s knowledg e base ,  no r  ar e the y formall y 
manipulate d b y th e machin e i n an y way .  Instead ,  thes e 
assertion s ar e framed  i n th e metalanguag e o f  th e designer , 
who use s the m onl y t o expres s (t o himself! )  th e informatio n 
conten t  o f  th e state s o f  th e machin e h e i s designing .  (1985 , 
p.  355 ) 

No Representations in the Mind? 

Clancey appears to be denying the existence of mental 
representations ,  bu t  thi s ca n perhap s b e understoo d a s 
somethin g mor e subtl e an d interestin g tha n a  bom-agai n 
Behaviouris m -  namely ,  denyin g th e assumptio n tha t 
interna l  an d externa l  rq)resentation s ar e relevantl y simila r  fo r 
th e purpose s o f  theoretica l  understanding .  I f  representations , 
properl y speaking ,  ar e paradigmaticall y ou r  externa l 
artefacts ,  then ,  i n thi s sense ,  ther e ar e n o menta l 
representations . 

A consequenc e o f  th e standar d assimilatio n o f  externa l  an d 
interna l  representationa l  symbol s (se e Rumelhar t  an d 
N o r m a n 1983 )  i s th e incorporatio n o f  a n interprete r  a s 
observer-analogu e o r  homunculu s int o ou r  cognitiv e 
theories .  Accordin g t o Rumelhar t  an d N o r m a n .  " A n 
interpreter ,  therefore ,  mus t  b e o ^ b l e o f  examinin g symbol s 
and executin g th e action s tha t  the y specify "  (ibid .  79) .  Thi s 
particula r  homimculti s  i s ineliminabl e becaus e i t  i s intrinsi c 
t o th e ver y conceptio n o f  th e symbol s o n whic h substantiv e 
model s rest  Unlik e th e homucul i  i n cognitiv e theorie s 
whic h ar e permissibl e becaus e the y ca n b e successivel y 
"discharged "  (Dennett ,  1978) .  th e presen t  on e i s a n inheren t 
featur e o f  th e symbolic ,  rqjresentationa l  conception . 

Smit h (1987 )  point s ou t  tha t  th e phras e "th e 
representatio n o f  knowledge "  i s ambiguou s i n a  certai n way . 
I n on e sens e knowledg e i s bein g represente d a s i n a 
statement ,  theor y o r  othe r  formalism .  I n anothe r  sense ,  th e 
expressio n i s referring  t o th e representation s whic h ar e th e 
objec t  o f  suc h formalis m (Se e als o Cummins ,  198 6 p .  126) . 
Chomsky ha s draw n attentio n t o th e sam e ambiguit y i n th e 
usag e o f  th e ter m "grammar "  accordin g t o whic h w e m a y b e 
referrin g t o th e linguists '  theor y o r  els e t o th e interna l 

psychological ,  menta l  entitie s i n th e speaker' s hea d whic h 
ar e describe d b y th e theory .  Clancey' s poin t  tha t  knowledge -
leve l  description s ar e "no t  structure s o r  mechanism s insid e 
th e agent "  i s  t o b e understoo d essentiall y  lik e Chomsky' s 
competence-performanc e distinctio n whic h wa s intende d t o 
captur e th e fac t  tha t  th e highl y abstract ,  idealize d formalism s 
of  a  gramma r  nee d hav e n o direc t  relation  t o an y interna l 
proces s o r  mechanism s thoug h the y must ,  nonetheless ,  b e 
see n a s "psychologicall y  real" . 

Logicism 

As we saw, Nilsson (1987, 1991) is explicit in embracing 
th e traditiona l  accoun t  o f  symbol s an d thei r  meanin g whic h 
bring s int o relie f  th e source s o f  concern .  Agains t  th e 
proceduralis t  positio n tha t  representations  mus t  b e suc h a s 
t o b e utilize d b y th e syste m rathe r  tha n undertoo d b y th e 
designer .  Nilsso n protest s tha t  "th e ver y existenc e o f 
librarie s ful l  o f  book s writte n i n declarativ e for m woul d 
see m t o argu e agains t  th e positio n o f  th e proceduralists " 
(1987 .  p .  203) .  Bu t  citin g ou r  o w n symboli c artifact s suc h 
as book s whos e intentionalit y i s "derived" ,  i s  precisel y t o 
beg th e questio n a t  issu e an d t o confir m th e diagnosi s o f 
Clance y an d other s abou t  th e ill s  o f  th e traditiona l  ̂ >proach . 
I t  i s  fo r  essentiall y  th e sam e reason s tha t  Smit h (1991 ,  p . 
282 )  ha s aptl y terme d th e C Y C projec t  o f  Lena t  an d 
Feigenbau m th e "Electri c Encyclopedia "  fcM ^  i t  involve s 
merel y automatin g th e kin d o f  symbo l  t o b e foun d i n a 
book . 

Th e traditional ,  logicis t  conceptio n o f  symbol s an d thei r 
meanin g provide s a  framewor k fro m withi n whic h th e 
puzzle s o f  "psychosemantics "  ar e insoluble .  I f  "meaning "  o r 
semanti c interpretatio n i s inherentl y a  matte r  o f  som e 
intende d mode l  i n th e logician s sens e (Nilsso n 1991 ,  p.37) . 
the n ther e ca n b e n o w a y o f  explainin g w h y th e actua l 
externa l  wori d ha s an y specia l  statu s a s th e "right "  on e (Se e 
B i m b a u m 1991) .  T h e agonizin g ove r  thi s proble m i n 
philosoph y migh t  b e a  sympto m o f  th e fac t  tha t  th e 
semanti c conten t  o r  intentionalit y o f  menta l  representations 
must  b e conceive d o n a n entirel y differen t  basis .  Thi s seem s 
t o b e clearl y on e o f  th e man y thing s tha t  "situatedness "  i s 
offering .  A s Hadle y (1989 )  notes .  'To r  a  machin e t o posses s 
(o r  tacitl y  know )  th e semantic s o f  it s machin e languag e i n 
di e sens e require d b y P S [procedura l  semantics] ,  i s  jus t  fo r 
th e machin e t o stan d i n th e right  causa l  relationship  t o tha t 
machin e language "  (198 9 p .  110,111) .  O f  course ,  wha t  "th e 
right  causa l  relationship"  migh t  b e i s th e bi g question . 

Conclusion: Eliminating the Agent 

The insight of situated cognition is that cognition cannot be 
mediate d b y meaningles s symbol s an d mus t  b e someho w 
directl y connecte d wit h th e world .  However ,  give n a 
problemati c three-par t  relation. 

agent <-> representation <-> world 

getting rid of the intermediate, intervening relatum, as 
suggeste d b y situationists ,  i s onl y on e possibilit y  t o achiev e 
directness ,  an d onl y marginall y mor e plausibl e tha n gettin g 
rid  o f  th e thir d relatum,  th e worl d (e.g .  Berkeley) .  Th e ai m 
of  securin g a  direc t  connectio n betwee n cognitio n an d th e 
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worl d ca n als o b e achieve d b y th e seemingl y paradoxica l 
move o f  dispensin g wit h th e agen t  and ,  thoug h no t 
expresse d i n thes e terms ,  i t  i s  thi s approac h whic h i s 
perhap s th e insigh t  implici t  i n th e situate d critiqu e o f 
symbols .  Th e rejectio n o f  representation s ma y b e bes t 
understoo d a s recommendin g th e rejectio n o f  a  certai n 
particula r  conceptio n o f  the m i n favou r  o f  on e whic h i s no t 
base d o n thei r  bein g intelligibl e i n th e manne r  o f  externa l 
artefact s such  a s word s an d picture s etc .  A  crucia l 
equivocatio n o n distinc t  meaning s o f  'meaning '  ha s le d t o 
th e posuilado n o f  symbol s havin g meanin g i n thi s observer -
relativ e sens e i n whic h a  representatio n i s necessaril y 
apprehende d an d understoo d b y someone .  Undeniably , 
computationa l  symbol s ar e meaningles s i n thi s sense ,  bu t 
thi s i s n o mor e problemati c tha n th e meaninglessnes s an d 
mediatio n o f  actio n potential s o r  synapti c activations . 
Rejectin g thi s inappropriat e criterio n o f  meanin g actuall y 
amount s t o rejectin g th e agen t  a s homunculu s i n th e 
system .  Th e directnes s o f  cognitio n wit h th e worl d i s 
thereb y achieve d b y eliminatin g thi s notio n o f  meaningfu l 
symbol  an d it s accompanyin g agent-homunculus . 

The alternativ e conceptio n o f  symbol s an d Uiei r  meanin g 
i s on e i n whic h th e representation s hav e appropriat e 
functiona l  relation s t o othe r  representation s an d t o th e worl d 
i n th e sens e o f  permittin g intelligent ,  adaptiv e behaviour . 
Thus ,  fo r  example ,  i t  i s  no t  literall y th e absenc e o f 
representation s a s suc h whic h make s Brooks '  automat a 
exemplification s o f  'situate d cognition' ,  bu t  rathe r  th e lac k 
of  observer-ascribe d meaningfu l  rqxesentations . 

Lon g befor e th e emergenc e o f  'situate d cognition' ,  Jerr y 
Fodor  (1980 )  quippe d tiiat  h e didn' t  kno w wha t  Dasei n was , 
but  h e wa s sur e tha t  ther e wa s plent y o f  i t  around .  Fodor' s 
articl e wa s concerne d wit h th e vexe d questio n o f  di e 
formalit y o f  computationa l  symbols ,  an d hi s allusio n t o 
Dasei n support s m y diagnosi s tha t  th e hei-falutin' ,  hei -
phenated .  Heideggeria n tur n o f  situate d cognitio n i s 
essentiall y  th e philosophica l  proble m o f  intentionalit y an d 
'symbo l  grounding '  i n a  differen t  guise . 
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