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Cogni t io n a n d History :  T o w a r d a  Cognitiv e Unders tand in g o f  Scienc e 

Ryan D .  Twene y (tweney@opie.bgsu.edu ) 
Departmen t  o f  Psychology ,  Bowlin g Gree n Stat e Universit y 

Bowlin g Green ,  O H 4340 3 

Thi s symposiu m report s recen t  researc h usin g a  cognitive -
historica l  approac h t o understan d scientifi c  thinking . 
Becaus e o f  th e richnes s o f  th e historica l  recor d i n particula r 
cases ,  i t  i s  possibl e t o achiev e a  dept h o f  analysi s tha t 
extend s beyon d laborator y studie s o f  "science-like "  thinkin g 
or  "i n vitro "  studie s o f  real-worl d science . 

ALEC: A Computational Simulation of the 
Inventio n o f  th e Telephon e 

Marin Simina (marin@cc.gatech.edu) 
Colleg e o f  Computing ,  Georgi a Institut e o f  Technolog y 

Michae l  E .  Gorma n (meg3c@virginia.edu ) 
T CC &  System s Engineering ,  Universit y o f  Virgini a 

This paper investigates the role of historical cases in 
developin g computationa l  simulation s o f  technoscientifi c 
thinkin g b y focusin g o n Alexande r  Graha m Bell' s  inventio n 
of  th e telephone .  Bell' s  cognitiv e processes ,  a s describe d i n 
hi s notebook s an d othe r  materials ,  hav e bee n analyze d usin g 
method s simila r  t o thos e use d b y Twene y an d b y Goodin g 
t o stud \  Farada\ .  Fro m these ,  Gorma n derive d a  serie s o f 
generalization s abou t  scientifi c  discover y an d invention . 

Independently ,  Simin a analyze d Bell' s  inventio n o f  th e 
telephon e usin g case-base d reasonin g a s a n investigatio n 
tool .  H e the n integrate d Gorman' s wor k int o a  progra m 
calle d A L E C tha t  simulate s Bell' s  problem-solvin g 
processes .  A L E C helpe d identif y th e limitation s o f  th e 
traditiona l  case-base d reasonin g paradig m fo r  addressin g 
scientifi c  thinkin g an d suggeste d way s o f  overcomin g thes e 
limiution s a t  a  computationa l  level .  A L E C als o allowe d u s 
t o conside r  whethe r  Gorman' s generalization s ca n b e 
converte d int o a  computationall y adequat e accoun t  o f 
technoscientifi c  thinking .  W e conclud e tha t  historica l  dat a 
can b e use d t o advanc e cognitiv e an d computationa l  theorie s 
of  technoscientifi c  thinking . 

A Simulation of Multi-Agent Reasoning 
abou t  Disparat e P h e n o m e n a 

D. C. Gooding (hssdcg@bath.ac.uk) 
Departmen t  o f  Psychology ,  Universit y o f  Bat h 

This paper describes a computer model which originated in 
cognitive-historica l  analysi s o f  th e diarie s o f  Michae l 
Faraday ,  an d ha s no w bee n extende d t o represen t  belie f 
revisio n i n a  communit y o f  scientists .  Th e formatio n an d 
revisio n o f  belief s i s modele d a s a  proces s mediate d bot h b y 
observatio n an d experimentatio n an d b y communicatio n 
betwee n individual s withi n group s an d betwee n groups . 
Belief s ar e represente d wit h varyin g degree s o f  generality , 
fro m thos e whic h ca n b e full y expresse d b y logica l  model s 

t o thos e requirin g som e interpretatio n of ,  an d negotiatio n 
about ,  qualitativ e descriptions .  Agent s ar e define d a s havin g 
a numbe r  o f  attributes ,  includin g varyin g confidenc e i n a 
rang e o f  hypothese s o r  model s an d variabl e sensitivit y t o 
th e opinion s an d finding s o f  othe r  observers ,  an d the y hav e 
th e abilit y  t o mak e decision s abou t  whethe r  an d ho w t o 
make ne w experiments ,  o r  consul t  othe r  actors . 

The simulation s ca n b e use d t o explor e suc h factor s i n 
scientifi c  discover y as :  (i )  th e consequence s o f  situation s i n 
whic h agent s exchang e informatio n abou t  logicall y wel l 
define d experiment s tha t  produc e unambiguou s results , 
versu s situation s mor e lik e tha t  o f  rea l  science ,  i n whic h 
agent s exchang e informatio n draw n fro m result s o f  variabl e 
precisio n an d ambiguity ,  an d (ii )  th e consequence s o f 
variabilit y  o f  agents '  acces s t o informatio n produce d o r  hel d 
by other s an d t o particula r  experiments . 

Conceptual Change: Development, 
Learning ,  an d Scienc e 

Nancy J. Nersessian (nancyn@cc.gatech.edu) 
Cognitiv e Science ,  Georgi a Institut e o f  Technolog y 

The "cognitive-historical" method is reflexive in 
application :  Whil e i t  attempt s t o integrat e finding s fro m 
researc h o n cognitio n an d finding s fro m historica l  researc h 
int o model s o f  actua l  scientifi c  practices ,  assessment s o f  th e 
fi t  betwee n cognitiv e finding s an d historica l  practice s ar e fed 
back t o ai d i n developin g richer  an d mor e realisti c model s o f 
cognition . 

Thi s pape r  focuse s o n wha t  cognitive-historica l  analyse s 
can contribut e t o a  centra l  issu e i n cognitiv e science : 
conceptua l  change .  A n extensiv e literatur e i n cognitiv e 
developmen t  claim s tha t  ther e ar e significan t  parallel s 
betwee n conceptua l  chang e i n developmen t  an d i n science . 
Most  earlie r  wor k focuse d o n similaritie s o f  th e product s o f 
conceptua l  change .  Thus ,  salien t  difference s betwee n th e 
child' s conceptua l  structur e an d th e adult' s  ar e claime d t o b e 
lik e thos e betwee n th e beginnin g an d en d point s o f 
conceptua l  chang e i n a  "scientifi c  revolution" . 

Recently ,  attentio n i n thes e area s ha s shifte d t o th e namr e 
of  th e mechanism s o r  processe s o f  conceptua l  change , 
especiall y i n th e debat e betwee n th e "neo-nativist "  notio n o f 
conceptua l  enrichmen t  an d th e "theory-formatio n theory " 
notio n o f  conceptua l  change .  I  focu s o n th e "mechanisms " 
issu e an d evaluat e th e cognitiv e scienc e claim s i n ligh t  o f 
cognitive-historica l  analyse s o f  scientifi c  practice .  M y 
verdic t  i s  tha t  ther e ar e indee d significan t  parallel s tha t  ca n 
be exploite d b y cognitiv e scientists .  However ,  curren t 
argument s i n favo r  o f  thi s positio n ar e weakene d b y 
inadequat e understandin g o f  th e practice s leadin g t o 
conceptua l  chang e i n science . 
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