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Abstrac t 

The dominan t  mode l  o f  cognitio n i s base d upo n amoda l  symbo l 
systems .  We suppor t  a n alternativ e mode l  tha t  place s embodimen t 
at  th e cente r  o f  cognition .  O n thi s view ,  sensorimoto r  experience s 
of  action s for m th e basi s o f  linguisti c an d nonlinguisti c 
understanding . 

1. A Foundation for Intentionality — Newton 

The natur e o f  intentionalit y (th e understandin g o f  meaning ) 

has bee n a  philosophica l  issu e fo r  centuries .  What  make s 

thing s meaningfu l  t o us ? I  propos e tha t  intentionalit y i s 
founde d o n th e performanc e o f  goal-directe d actions ,  £md 

tha t  thi s ability ,  whic h make s us e o f  actio n representation s 

(images )  i n th e initiatio n an d contro l  o f  actions ,  involve s a 

primordia l  for m o f  understanding .  Al l  othe r  understanding , 

includin g tha t  o f  languag e an d abstrac t  ideas ,  develop s from 

thi s foundatio n b y mean s o f  sensorimoto r  imagery . 

2. Perceptual Symbol Systems - Barsalou 

Durin g dii s century ,  development s i n logic ,  statistics ,  an d 
programmin g language s hav e inspire d amoda l  theorie s o f 
cognition ,  wit h perceptua l  theorie s viewe d a s untenable .  A 

modem theor y o f  perceptua l  symbol s i s presente d tha t  rest s 

on si x cor e properties :  neura l  representation ,  schematicity , 
multi-modality ,  simulatio n competence ,  frames,  an d 

linguisti c indexing .  Thes e propertie s establis h a  basi c 

conceptua l  syste m from  whic h fou r  furthe r  propertie s ca n 

be derived :  productivity ,  propositions ,  variabl e embodi -

ment ,  an d abstrac t  concepts .  Togethe r  thes e te n propertie s 
establis h a  full y  fimctiona l  conceptua l  system .  Empirica l 

suppor t  fo r  thi s approac h i s summarize d briefly ,  a s ar e 

implication s fo r  cognition ,  neuroscience ,  evolution , 

development ,  an d artificia l  intelligence . 

3. The Emergence of Language from Embodi-

ment  — MacWhinne y 
Symboli c model s usuall y describ e though t  an d languag e 

usin g propositiona l  representations .  Howeve r  thes e model s 
fai l  t o captur e crucia l  fact s abou t  th e embodie d natur e o f 

though t  an d language .  I n fact ,  languag e i s strongl y oriente d 
about  a  cor e activ e huma n perspectiv e tha t  impose s itsel f 

upon th e worl d a t  fou r  levels :  affordances ,  spatiotempora l 

maps,  causa l  actio n chains ,  an d socia l  perspective-taking . 

On eac h o f  thes e levels ,  th e dynamic s o f  perspectiv e 

shifting ,  focusing ,  coordination ,  an d maintenanc e induc e a 

variet y o f  alternativ e linguisti c constructions ;  these ,  i n turn , 

provid e memoria l  an d representationa l  structur e t o th e 

flexible ,  embodie d perspectiv e tha t  operate s o n eac h o f  th e 

fou r  levels .  Thi s approac h show s ho w languag e structur e 

emerge s from  th e embodie d natur e o f  cognition ,  an d point s 

t o specifi c  neura l  mechanism s supportin g thes e integrativ e 

systems . 

4. Indexical Understanding: An Embodied 

App roac h t o M e a n i n g — Glenber g 

Conside r  "Afte r  wadin g i n th e lak e Eri k use d hi s 

shirt/glasse s t o dr y hi s feet. "  W h y i s th e sentenc e sensibl e 

wit h 'shirt '  bu t  nonsens e wit h 'glasses? '  Bot h version s ar e 

grammatical ,  bot h ca n b e represente d b y connecte d 

propositions ,  an d 'shirt '  an d 'dry '  ar e n o mor e associate d 
tha n ar e 'glasses '  an d 'dry. '  I  wil l  presen t  dat a demonstratin g 

a)  tha t  peopl e reliabl y distinguis h betwee n thes e type s o f 

sentences ,  bu t  machine s can't ,  b )  Peopl e rea d an d under -
stan d th e sensibl e versio n a s quickl y a s contro l  sentences . 

Thus ,  judgin g th e sensibilit y  o f  a  sentenc e i s no t  base d o n 

derivin g a  lon g sequenc e o f  inference s suc h a s 'shirt s ar e 

made o f  cloth ;  clot h i s absorbent ;  absorben t  thing s ca n b e 
used t o dr y feet. '  c )  Sensibilit y  judgment s ar e highl y 
correlate d wit h ho w easil y th e action s describe d b y a 

sentenc e ca n b e envisioned .  Apparently ,  a  reade r  indexe s 

th e word s t o object s o r  analo g representation s suc h a s 
perceptua l  symbols .  Thes e the n determin e affordances ,  tha t 
is ,  ho w th e reade r  ca n interac t  wit h th e objects .  I f  th e 
reade r  ca n us e th e affordance s (no t  th e words )  t o creat e a 
sequenc e o f  doabl e actions ,  th e sentenc e i s declare d 

sensible .  Th e proces s o f  creatin g th e sequenc e i s wha t 

Barsalo u call s simulatio n competence ,  Glenber g call s mesh , 

MacWhinne y call s takin g a  perspective ,  an d Newto n call s 

imagining . 
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