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The Biologica l  Constrain t 

A Symposium 

Organizer: James L. McClelland 
Departmen t  o f  Psycholog y 

Carnegie-Mello n Universit y 

Many biologists see human cognition as a supreme example of the power of 
biologica l  mechanisms .  Bu t  cognitiv e scientist s ofte n forge t  tha t  cognitio n 
i s a  biologica l  proces s a t  all . 

In the early days of cognitive science and its predecessors, a shift away from 
biolog y wa s importan t  an d Justified .  Ou r  firs t  tas k wa s t o sho w tha t  ideas , 
memories ,  thought s an d perception s wer e importan t  explanator y constructs , 
independen t  o f  thei r  possibl e implementatio n i n th e brain .  Now ,  i t  occur s t o 
more an d mor e o f  u s tha t  wha t  w e kno w abou t  th e brai n an d it s evolutio n migh t 
hel p u s t o understan d cognitio n mor e deeply .  T o some ,  th e standar d tool s o f 
th e cognitiv e psychologis t  see m insufficien t  t o answe r  fundamenta l  questions . 
To others ,  th e struggl e t o implemen t  intelligenc e i n th e vo n Neuman n compute r 
has yielde d increase d respec t  fo r  th e computationa l  powe r  o f  th e brain .  Thes e 
and othe r  feeling s hav e motivate d a  searc h fo r  clue s t o cognitiv e functio n i n 
th e biologica l  substrate . 

As we have been moving in these directions, there has been considerable 
developmen t  aroun d us .  A  numbe r  o f  researcher s traine d i n neurophysiolog y 
hav e begu n t o sugges t  ho w wha t  w e kno w abou t  th e brai n ca n b e use d t o enhanc e 
our  model s o f  cognitiv e processes .  Neuropsychologist s hav e bee n employin g th e 
methodologica l  an d theoretica l  tool s o f  th e cognitiv e scientis t  i n thei r 
analyse s o f  neurologica l  dysfunction ,  wit h result s whic h ar e sur e t o influenc e 
theorizin g abou t  norma l  cognition .  An d som e psychobiologist s hav e suggeste d 
how a n evolutionar y perspectiv e migh t  hel p u s understan d som e aspect s o f 
menta l  organization . 

This symposium is intended to celebrate and reinforce these trends. Four 
speakers ,  eac h representin g a  differen t  viewpoin t  o n th e biologica l  constrain t 
on cognition ,  wil l  giv e u s brie f  glimpse s o f  thei r  work .  Nea l  Cohe n describe s 
some strikin g evidenc e o f  preserve d abilit y  t o acquir e cognitiv e skill s  i n 
patient s wh o sho w profoun d deficit s i n th e abilit y  t o remembe r  fact s an d 
events .  Thi s evidenc e ha s profoun d implication s fo r  theorie s o f  learnin g an d 
memory.  Pau l  Rozi n explain s ho w a n evolutionar y approac h ca n she d ligh t  o n 
th e role s o f  specialize d module s an d generalizabl e system s i n cognition . 
Terr y Sejnowsk i  describe s som e o f  th e propertie s o f  th e cerebra l  corte x an d 
point s t o som e o f  th e implication s o f  thes e propertie s fo r  biologica l 
computation .  An d Jerr y Feldma n tell s u s som e o f  th e way s w e mus t  chang e ou r 
thinkin g abou t  cognitiv e processe s i f  w e wis h t o develo p model s tha t  respec t 
th e strength s an d weaknesse s o f  th e brain . 
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