
E m b e d d i n g th e Proces s o f  Scienc e i n Cognitiv e a n d Representationa l 

Processe s 

Markus F. PESCHL 
Dept .  fo r  Philosoph y o f  Science ,  Univ .  o f  Vienn a 

Sensengass e 8/1 0 
A 109 0 W I E N ,  A U S T R I A / E u r o p e 

Tel :  + 4 3 1  402-7601/4 1 

Fax :  + 4 3 1  408-883 8 
Email :  a6111daaCvm.univie.ac.a t 

I t  seem s t o b e a n accepte d fac t  tha t  science ,  scien -
tifi c  theories ,  an d scientifi c  processe s ar e th e resul t  o f 

cognitiv e processes .  T h e questio n is ,  however ,  ho w ar e 
thes e scientifi c  processe s embedde d i n cognitive/neura l 
processes ? Churchlan d (1995 )  o r  Gier e (1994 )  giv e som e 
hints ,  ho w thi s interactio n betwee n thes e tw o domain s 
coul d b e realized .  Thi s pape r  wil l  illustrat e tw o link s 
whic h connec t  th e scientifi c  real m wit h th e cognitiv e 
realm :  (i )  episiemologica l  link :  th e concep t  o f  repre -
sentatio n seem s t o b e th e focu s o f  bot h domains ;  bot h 
ar e intereste d i n a n adequat e representation ,  description , 
prediction ,  manipulation ,  explanation ,  etc .  o f  th e envi -
ronment ,  (ii )  Methodologica l  link :  a s neura l  processe s ar e 
th e foundatio n o f  an y representationa l  process ,  th e ap -
proac h suggeste d b y computationa l  neuroscienc e o r  con -
nectionis m seem s t o offe r  a  metho d an d a  conceptua l 
leve l  (o f  explanation )  whic h i s o f  interes t  fo r  bot h th e 
cognitiv e an d th e scientifi c  domain . 

Structura l  similaritie s ca n b e foun d betwee n cognitiv e 
and scientifi c  processe s -  bot h ar e adaptationa l  an d con -
structiv e feedbac k processe s .  Thes e similaritie s canno t 
onl y b e foun d o n a  structura l  level ,  bu t  als o o n a n epis -
iemologica l  level :  bot h ai m a t  developin g a n adequat e 
representatio n o f  th e environment ;  th e representationa l 
relationshi p betwee n th e environmen t  an d it s  (cogni -
tive/neura l  o r  theoretical )  representatio n i s no t  a  rela -
tionshi p o f  mapping ,  bu t  o f  functiona l  fitness  (Glasers -
fel d 1995) .  Processe s o f  construction ,  trial-&-error ,  an d 
adaptatio n ar e responsibl e fo r  acquirin g ne w knowledg e 
and changin g existin g representations .  T h e clai m o f  thi s 
pape r  i s tha t  cognitiv e scienc e an d computationa l  neu -
roscienc e ca n provid e interestin g insight s i n thes e pro -
cesses . 

As i s show n i n Pesch l  (1994) ,  th e environmen t  i s no t 
mapped iso-/homomorphicall y t o th e neura l  substratum . 
Th e goa l  i s n o longe r  t o m a p th e environmen t  a s accu -
ratel y a s possibl e t o th e neura l  substraum ,  bu t  t o incre -
mentall y construc t  an d adap t  suc h a  neura l  transforma -
tio n structur e tha t  i s  capabl e o f  generatin g functionall y 
fitting  behavio r  whic h ensure s th e organism' s survival . 
As scientifi c  theorie s ar e als o develope d an d represente d 
by th e nervou s system ,  a  simila r  representationa l  rela -
tionshi p betwee n a n aspec t  o f  th e environmen t  an d it s 

theoreti c representatio n ca n b e found :  th e latte r  func -
tionall y fits  int o th e structure s o f  th e environment .  Thi s 

implie s tha t  no t  onl y a  singl e theor y ca n accoun t  fo r  a n 
environmenta l  phenomenon ,  bu t  a  numbe r  o f  differen t 
theories ;  i.e. ,  al l  theoretica l  description s whic h fit  int o 
th e environmenta l  constraint s an d whic h ar e successfu l 
wit h respec t  t o predictin g an d manipulatin g th e envi -
ronmenta l  dynamic s ar e adequate . 

I n thi s sense ,  theorie s evolv e i n a  "theor y space "  whic h 
i s directl y embedde d i n th e neura l  representatio n space . 
Developin g a  theor y ca n b e understoo d a s a  searc h pro -
ces s i n whic h a  poin t  move s aroun d i n th e theor y spac e 
unti l  a n equilibriu m (o f  functiona l  fitness)  betwee n th e 
representatio n (i.e. ,  th e theory )  an d th e environmen t  i s 
found .  Thi s euqilibriu m i s characterize d b y stabl e rela -
tionshi p betwee n th e prediction s an d succes s o f  th e the -
or y an d th e environmenta l  dynamics .  I n othe r  words , 
th e theor y functionall y fits  int o th e environmenta l  con -
straint s lik e a  ke y fits  int o a  lock .  T h e resul t  i s  no t 
so muc h a  "positiv e description" ,  bu t  a  strateg y ho w t o 
successfull y cooperat e wit h th e environmenta l  dynamics . 

Concept s fro m computationa l  neuroscienc e (e.g. , 
learnin g i n th e weigh t  space )  ca n b e directl y applie d t o 
thi s proces s o f  developin g theories .  Evolutionar y mech -
anism s pla y a n importan t  rol e fo r  paradigmati c shift s 
(Kuh n 1962 )  i n thi s vie w -  the y ar e responsibl e fo r  de -
terminin g th e dimension s o f  th e representational/theor y 
space .  I.e. ,  th e spac e o f  possibl e theorie s an d possibl e so -
lution s whic h ha s t o b e searche d b y learnin g processes . 
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