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A matur e cognitiv e scienc e o f  scienc e mus t  addres s th e 
complexit y o f  real-worl d science ,  pas t  an d present ,  an d mus t 
therefor e b e grounde d i n th e result s o f  bot h fiel d studie s 
(suc h a s Dunbar' s i n viv o analysi s o f  severa l  molecula r 
biolog y laboratories )  an d historica l  studie s whic h focu s upo n 
th e "'microstructure "  o f  scientifi c  practic e (suc h a s Holmes' s 
analysi s o f  Krebs' s diaries) .  I n bot h cases ,  th e tas k fo r 
understandin g i s base d o n somethin g lik e a  "fossil "  record ; 
as i n evolutionar y biology ,  on e mus t  reconstruc t  th e 
progressio n o f  idea s fro m earlie r  form s t o late r  forms .  A s i n 
biology ,  th e recor d i s  nearl y alway s incomplete , 
necessitatin g th e reconstructio n o f  event s tha t  ar e no t 
observed .  Suc h reconstructio n mus t  mee t  th e constraint s 
impose d b y know n law s an d principle s o f  cognitiv e science . 

The recor d o f  scientifi c  though t  an d practic e ca n tak e th e 
for m o f  diaries ,  correspondence ,  publications ,  an d historica l 
replication s o f  particula r  experiment s (a s i n Gooding' s 
analysi s o f  Faraday' s electrica l  rotatio n studies) .  Broa d 
summarie s b y historian s ar e likel y t o b e les s usefu l  tha n 
reconstructiv e account s base d o n detaile d survivin g evidenc e 
(e.g. .  Holmes ,  Rudwick) .  Eve n so ,  th e record s ar e likel y t o 
hav e broa d gaps ,  necessitatin g carefu l  interpretiv e work . 

Bot h concurren t  an d historica l  record s suffe r  disadvantage s 
i n thei r  potentia l  incompletenes s (an d eve n occasiona l 
mendacity ,  give n th e self-interes t  o f  scientists! )  However , 
the y posses s advantage s o f  richnes s an d depth .  Further ,  fo r 
investigation s o f  conceptua l  chang e (a s b y Nersessian ,  o r 
Dunca n &  Tweney) ,  the y ca n sometime s b e regarde d a s 
manifestin g a  "slowing "  o f  time ,  i n whic h conceptua l 
chang e i s dragge d ou t  acros s lon g intervals . 

Nersessia n ha s note d tha t  scientifi c  communicatio n 
necessitate s translatio n fro m practic e t o rhetoric ,  frequentl y 
int o propositiona l  form .  Visualization ,  analogy , 
diagrammati c reasoning ,  an d th e like ,  ar e thu s likel y t o b e 
slighte d o r  distorted .  Historica l  an d field  record s (eve n diarie s 
meant  onl y fo r  self-consumption )  thu s nee d t o b e interprete d 
wit h a n ey e towar d "correcting "  fo r  suc h translation ;  i t  i s 
essentia l  tha t  th e overtl y propositiona l  for m o f  muc h 
scientifi c  communicatio n no t  b e take n to o literally . 

Al l  scientifi c  practic e i s necessaril y  "cognitio n i n th e 
wild, "  t o us e Hutchins' s term .  An y theor y o f  scientifi c 
thinkin g mus t  therefor e accommodat e th e cultural , 
historical ,  an d socia l  contextualizatio n o f  thought ,  as ,  fo r 
example ,  i n Gruber' s studie s o f  Darwin .  I n particular ,  suc h 
context s ar e ofte n essentia l  part s o f  th e representation s use d 
by scientists .  I n fact ,  th e contex t  ca n serv e t o elaborat e an d 
clarif y th e interpretatio n o f  otherwis e "hidden "  aspect s o f 
representations ,  as ,  fo r  example ,  i n th e studie s o f  exper t 
calculu s proble m solvin g conducte d b y Kurz ,  whic h 

capitalize d o n th e "historicity "  o f  calculu s a s a n ai d t o 
interpretation . 

Interestin g theoretica l  account s o f  scienc e mus t  reflec t  th e 
dynami c change s tha t  characteriz e scientifi c  discovery .  Thi s 
pose s challenge s fo r  account s roote d i n symboli c 
interpretation s (example s ca n b e foun d i n Shrage r  & 
Langley ,  1990 )  whic h mus t  establis h th e sufficienc y o f  an 
interpretation .  M a n y o f  th e dynami c change s see m t o 
involv e a  shif t  fro m non-symboli c practic e t o symbolic ,  o r 
eve n propositional ,  form .  Further ,  sinc e scientifi c  thinkin g 
typicall y involve s multipl e proble m space s whic h chang e 
acros s time ,  an y adequat e theor y mus t  incorporat e a n 
"episodic "  contro l  su-uctur e whic h ca n deplo y multipl e 
resource s i n a  time-share d fashion ;  man y o f  these ,  o f  course , 
wil l  reflec t  automate d o r  "expert "  functions ,  whil e other s 
wil l  b e distribute d acros s externa l  representations , 
computin g devices ,  an d collaborators . 

Scientifi c  representation s frequentl y includ e a n implie d 
agency ;  "[Someone ]  take s D t  t o 0, "  o r  "I f  [Someone ] 
connect s a  battery ,  the n effec t  X  occurs. "  A t  times ,  a 
scientist' s ow n agenc y become s th e topi c o f  reflexiv e 
research ,  a s i n Faraday' s studie s o f  optica l  illusion s (Ippolit o 
& Tweney) ,  o r  ca n becom e manifes t  i n actua l  us e o f  "self -
presentations "  (a s i n Clement' s stud y o f  th e "sprin g 
problem") . 

Darde n argue d tha t  computationa l  strategie s derive d fro m 
AI  ca n serv e a s representation s o f  scientifi c  theorie s i n 
fruitfu l  ways ;  a s th e numbe r  an d richnes s o f  suc h 
representation s increase s (case-base d approaches , 
connectionis t  systems ,  qualitativ e systems ,  etc.) ,  an d mor e 
nearl y matche s th e richnes s o f  historica l  an d field  accounts , 
th e possibilitie s fo r  greate r  collaboratio n amon g cognitiv e 
scientists ,  socia l  scientists ,  an d thos e i n th e histor y an d 
philosoph y o f  scienc e i s likewis e enhanced . 
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