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The Biological Constraint Cognitive Science I98M 

Adaptiv e Evolutio n Applie d t o Cognitio n 
and th e Concep t  o f  Accessibilit y 

Paul Rozin 
Depsu'tmen t  o f  Psycholog y 

Universit y o f  Pennsylvani a 

Cognitive processes, like other biological phenomena, are subject to adaptive 
and evolutionar y explanation s a s wel l  a s t o explanatio n i n term s o f 
mechanisms .  I n additio n t o providin g a  differen t  typ e o f  explanation , 
adaptiv e (functional )  an d evolutionar y explanation s ca n enlighte n th e searc h 
fo r  mechanis m i n a  numbe r  o f  ways .  Fo r  example ,  principle s o f  behavio r  o r 
cognitio n ca n b e arrive d a t  b y a  stud y o f  functio n (e.g. ,  optimization) .  I n 
addition ,  functiona l  consideration s ma y provid e clue s t o mechanis m an d focu s 
researc h o n phenomen a wit h ecologica l  validity . 

The adaptive and evolutionary approach emphasises diversity, both within the 
organis m an d acros s species .  Some processe s — an d certainly ,  som e processin g 
principle s — ma y b e domai n general .  Bu t  mos t  cognitiv e an d behaviora l 
adaptation s ar e see n a s solution s t o specifi c  problem s an d henc e ar e expecte d 
t o sho w specifi c  adaptatio n t o th e peculia r  propertie s o f  thes e problems . 
Adaptiv e specialization s o f  thi s sor t  ar e illustrate d b y highl y sophisticate d 
perceptua l  an d navigationa l  abilitie s i n som e species .  Thes e specialization s 
ar e availabl e onl y t o a  restricte d se t  o f  input s an d outputs ,  an d ar e 
therefor e describe d a s inaccessible . 

It is proposed that cognitive capacities can be arrayed on a dimension of 
accessibility .  A t  on e extrem e thes e capacitie s ar e inaccessibl e o r  domai n 
limited .  A t  th e othe r  extrem e the y ar e utilize d i n man y system s an d perhap s 
availabl e t o consciousness .  Par t  o f  th e evolutio n o f  intelligenc e migh t 
involv e increasin g accessibilit y  o f  originall y tightl y wire d o r  inaccessibl e 
programs .  Thus ,  whil e Pavlovia n Conditionin g ma y hav e originall y appeare d i n 
a ver y specifi c  context ,  throug h evolutio n i t  become s a  generall y accessibl e 
system .  Th e majo r  evolutionar y mechanis m responsibl e fo r  thi s i s probabl y 
preadaptation ,  i n whic h a  structur e originall y evolve d fo r  on e purpos e i s use d 
fo r  another .  Thi s ca n happe n i n tw o ways :  B y sharin g o f  th e actua l  circuitr y 
or  b y reduplicatio n o f  th e circuitr y throug h us e o f  geneti c blueprints . 

Accessibility also describes some basic features of development. Piagetian 
decollage s ar e example s o f  increasin g accessibilit y  i n whic h th e sam e progra m 
becomes operativ e i n wide r  an d wide r  domains .  Similarly ,  som e aspect s o f 
educatio n involv e gettin g acces s t o wha t  on e alread y knows .  Thus ,  i n learnin g 
alphabet s th e critica l  insigh t  ha s t o d o wit h phonemi c segmentation .  Thi s i s 
carrie d ou t  b y a  specialize d par t  o f  th e brai n involve d i n speec h perceptio n 
and tie d int o th e ear-mout h inpu t  outpu t  system .  Bu t  i n learnin g t o read ,  on e 
must  acces s thi s syste m throug h a  ne w route ,  th e visua l  system .  O n th e othe r 
hand ,  man y aspect s o f  neuropsycholog y ca n b e describe d a s los s o f  access . 
Thi s i s essentiall y  wha t  Geschwin d describe s a s a  disconnectio n syndrome . 

In general, the concept of accessibility allows for different degrees of 
domai n specificit y an d fo r  systemati c change s usuall y i n th e directio n o f 
greate r  accessibilit y  i n evolutio n an d development ,  an d i n th e directio n o f 
decrease d accessibilit y  i n agin g an d neuropathology . 


	cogsci_1984_99



