
UC Merced
Proceedings of the Annual Meeting of the Cognitive Science 
Society

Title
Representations: New approaches to old problems

Permalink
https://escholarship.org/uc/item/4hx8b9tc

Journal
Proceedings of the Annual Meeting of the Cognitive Science Society, 21(0)

Authors
Markman, Arthur B.
Bechtel, William

Publication Date
1999
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/4hx8b9tc
https://escholarship.org
http://www.cdlib.org/


Representat ions :  N e w app roache s t o ol d p r o b l e m s 

Arthu r  B .  Markma n (inarknian@psy.utexas.edu ) 
Departmen t  o f  Psychology ;  Universit y o t  Texas ,  Meze s Hal l  33 0 

Austin ,  T X 7871 2 U S A 

William Bechtel (bill@twlnearth.wustl.edu) 
Departmen t  o f  Philosophy ,  Washingto n Universit y i n St .  Louis , 

St .  Louis ,  M O 63130-489 9 

Overv ie w o f  th e S y m p o s i u m 

Modem cognitiv e scienc e i s buil t  o n a  foundatio n o f  rep -
resentation .  Al l  cognitiv e scientist s assum e tha t  ther e ar e 
interna l  informatio n carryin g state s tha t  mediat e though t  an d 
behavior .  Despit e thi s genera l  agreement ,  ther e i s  signifi -
can t  disagreemen t  abou t  th e natur e o f  thes e interna l  states . 

Th e classica l  vie w i n cognitiv e scienc e i s tha t  representa -
tion s consis t  o f  abstrac t  symbol s tha t  cu t  acros s modalities . 
Thi s vie w take s th e dat a structure s o f  a  compute r  a s a  mode l 
fo r  cognitiv e representations .  Thi s vie w ha s c o m e unde r 
attac k fro m a  numbe r  o f  direction s becaus e o f  observe d limi -
tation s wit h thi s approach .  Fo r  example ,  connectionist s 
hav e pointe d ou t  tha t  symbo l  system s ar e ofte n to o rigi d an d 
brittl e t o captur e th e contex t  sensitivit y o f  behavior .  Advo -
cate s o f  perceptua l  representatio n hav e pointe d ou t  tha t  ther e 
i s n o reaso n t o believ e tha t  cognitiv e representation s ar e 
divorce d fro m perceptua l  modalities .  I t  ha s als o prove n dif -
ficult  t o reconcil e perceptua l  representation s wit h thes e amo -
dal  symbols .  Researcher s usin g dynami c system s hav e fo -
cuse d o n th e self-organizin g propertie s o f  behavio r  an d hav e 
argue d tha t  representationa l  theorie s lea d t o model s o f  cogni -
tio n tha t  fai l  t o captur e th e transition s betwee n stabl e state s 
of  behavior .  Tha t  is ,  the y argu e tha t  model s base d o n clas -
sica l  representation s provid e coars e description s o f  behavior , 
but  fai l  t o captur e th e fine  detail s o f  individua l  performance . 

T h e attack s o n th e standar d vie w o f  representatio n typi -
call y begi n wit h a  cor e exampl e tha t  highlight s a n importan t 
proble m wit h representation .  F r o m there ,  a n argumen t  i s 
develope d tha t  cognitiv e scienc e shoul d dispens e wit h th e 
classica l  mode l  o f  representatio n i n favo r  o f  th e approac h 
tha t  handle s th e exampl e presented .  Unfortunately ,  ther e i s a 
tendenc y fo r  researcher s t o sketc h th e w a y thei r  ne w proposa l 
fo r  representatio n wil l  handl e case s beyon d th e exampl e tha t 
initiall y  pose d a  proble m fo r  th e classica l  vie w o f  representa -
tion .  Thus ,  debate s ove r  representatio n ofte n degenerat e int o 
rhetorica l  battles . 

I n thi s symposium ,  w e brin g togethe r  researcher s fro m 
differen t  perspective s wit h th e goa l  o f  havin g the m tal k ex -
plicitl y  abou t  h o w t o creat e a  broade r  theor y o f  representa -
tion .  T h e symposiu m begin s wit h a n introductio n presente d 
by Arthu r  M a r k m a n ,  w h o wil l  discus s th e importanc e o f 
havin g multipl e approache s t o representation ,  an d wil l  giv e 
an overvie w o f  th e talk s t o b e presented . 

Afte r  th e introduction ,  ther e ar e thre e speakers .  Th e firs t 
speake r  i s Willia m Bechtel .  I n hi s previou s work ,  h e ha s 
analyze d th e stea m engin e governo r  tha t  ha s bee n use d b y 
advocate s o f  dynami c system s a s a n exampl e o f  h o w cogni -
tio n migh t  tak e plac e withou t  representation .  H e argue s tha t 
th e stea m engin e governo r  doe s indee d hav e representations , 
and describe s th e representationa l  aspect s o f  th e governor . 
He give s a  brie f  overvie w o f  hi s analysi s o f  th e stea m en -
gin e governo r  an d the n focuse s o n whethe r  cognitiv e scienc e 
need s representation s abov e an d beyon d thos e h e suggest s fo r 
th e governor . 

Th e secon d speake r  i s Lawrenc e W .  Barsalou ,  whos e re -
cen t  wor k focuse s o n perceptua l  symbo l  systems .  O n hi s 
view ,  th e classica l  construc t  o f  representatio n wen t  astra y b y 
assumin g tha t  cognitiv e an d sensory-moto r  representation s 
ar e separate .  Afte r  presentin g initia l  argument s fo r  w h y th e 
brai n evolve d t o b e a  representationa l  device ,  h e show s ho w 
perceptua l  symbo l  system s implemen t  classica l  representa -
tiona l  phenomen a suc h a s productivit y an d propositions .  H e 
argue s tha t  i t  i s  possibl e fo r  a  theor y o f  structure d represen -
tation s t o b e dynamical ,  context-sensitive ,  an d embodied , 
integratin g insight s o f  connectionism ,  dynami c systems ,  an d 
classica l  representation . 

Th e thir d speake r  i s Joh n H u m m e l .  H e talk s abou t  th e 
coordinatio n o f  contex t  sensitivit y an d structure d symbo l 
processin g i n connectionis t  modeling .  A  ke y strengt h o f 
connectionis t  model s i s tha t  the y allo w processin g t o var y 
wit h context .  Th e proble m wit h connectionis t  system s i s 
tha t  the y ofte n fai l  t o represen t  relationa l  (symbolic )  struc -
tures .  Dr .  Hummel ' s wor k o n connectionis t  model s o f  ob -
jec t  recognitio n an d analog y ha s trie d t o bridg e th e ga p b y 
incorporatin g technique s fo r  buildin g relationa l  representa -
tion s withi n context-sensitiv e connectionis t  architectures . 

Followin g th e talks ,  Eri c Dietric h wil l  serv e a s a  discuss -
ant .  Hi s presentatio n tie s togethe r  th e centra l  theme s raise d 
by th e speakers .  I n addition ,  h e highlight s th e problem s 
tha t  remain .  Finally ,  h e explore s th e likelihoo d tha t  re-
searcher s fro m differen t  perspective s wil l  b e abl e t o merg e 
thei r  perspectives .  Th e sessio n end s wit h a  2 0 minut e dis -
cussio n perio d moderate d b y Arthu r  Markman . 

I n sum ,  th e goa l  o f  thi s symposiu m i s t o introduc e a  va -
riet y o f  approache s t o representation .  Furthermore ,  thi s 
sessio n aim s t o g o beyon d th e simpl e example s tha t  moti -
vat e alternativ e approache s t o representation ,  an d t o begi n t o 
attac k th e difficul t  problem s tha t  li e ahead . 
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