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Abstract 

This symposium will discuss various kinds of 
collaborativ e knowledge ,  i.e .  knowledg e tha t  develop s a s 
th e resul t  o f  th e cooperativ e wor k o f  group s o f  people . 

Introduction 

I n recen t  years ,  researcher s i n man y fields  hav e pai d 
increasin g attentio n t o socia l  aspect s o f  th e developmen t  o f 
knowledge .  I n philosophy ,  socia l  epistemolog y ha s begu n 
t o addres s numerou s question s abou t  h o w knowledg e 
develop s i n socia l  contexts .  Psychologist s an d 
anttm^logist s ar e payin g increasin g attentio n t o distribute d 
cognition ,  examinin g knowledg e no t  merel y a s th e 
possessio n o f  individua l  minds ,  bu t  a s als o dependen t  o n 
socia l  an d physica l  environments .  I n computer  science ,  ther e 
i s growin g interes t  i n distribute d artificia l  intelligence , 
whic h concern s h o w expertis e ca n b e investigate d i n 
network s o f  cooperatin g computers  rathe r  tha n i n individua l 
ones .  Finally ,  sociologist s hav e mad e stron g claim s abou t 
th e socia l  productio n o f  scientifi c  knowledge . 

One importan t  socia l  aspec t  o f  knowledg e i s tha t  i t  i s 
ofte n produce d an d share d b y group s o f  people .  I n th e 
natura l  an d socia l  sciences ,  i t  ha s becom e muc h mor e th e 
nor m tha n th e exceptio n t o hav e wor k produce d b y tw o o r 
mor e cooperatin g scientists .  Similarly ,  th e succes s o f  man y 
businesse s an d othe r  organization s depend s o n knowledg e 
share d amon g numerou s individuals . 

Thi s symposiu m wil l  presen t  fou r  line s o f  researc h 
concerne d wit h collabcwativ e knowledge .  Kevi n Dunba r  an d 
Paul  Thagar d wil l  discus s scientifi c  collaborations ,  whil e 
Gar y Olso n an d Edwi n Hutchin s wil l  describ e researc h 
concernin g othe r  kind s o f  collaboratio n an d communication . 

Kevin Dunbar, Department of Psychology, 
M c G i l l  Un ivers i t y 

In Vivo Reasoning: How Groups of 
Scientist s us e Distribute d Reasonin g whil e 

Conduct in g thei r  Researc h an d M a k i n g 
Discoverie s 

How do scientists think, reason, and solve problems? Are 
distribute d reasonin g an d proble m solvin g importan t 
component s o f  scientifi c  inquiry ? Fo r  th e pas t  fe w year s I 
hav e bee n addressin g thes e question s b y investigatin g 
scientist s conductin g researc h i n thei r  ow n laboratories .  I 
hav e collecte d dat a fro m fou r  molecula r  biolog y laboratorie s 

ove r  a  on e yea r  period .  Thi s dat a include s weekl y grou p 
laborator y meetings ,  interviews ,  draft s o f  paper s an d gran t 
proposals .  Usin g thi s approac h i t  ha s bee n possibl e t o buil d 
a comprehensiv e accoun t  o f  th e cognitiv e an d socia l 
processe s tha t  ar e involve d i n reasoning ,  proble m solvin g 
and th e generatio n o f  scientifi c  discoveries .  I n particular ,  thi s 
dat a ha s allowe d u s t o formulat e a  mode l  o f  ho w cognitiv e 
and socia l  mechanism s provid e mutua l  constraint s o n th e 
type s o f  theorie s scientist s propos e an d th e experiment s tha t 
the y conduct . 

In this talk, 1 will focus on one aspect of our findings; that 
one o f  th e mos t  successfu l  strategie s tha t  scientist s us e i s 
grou p proble m solving .  Grou p proble m solvin g consist s o f 
individua l  scientist s performin g basi c cognitiv e operation s 
suc h a s inductio n an d the n passin g thi s informatio n o n t o 
othe r  scientist s i n th e group .  Th e result s o f  on e individual' s 
cognitiv e operation s thu s serv e a s th e inpu t  t o anothe r 
individual' s cognitiv e operations .  Th e result s o f  thes e 
cognitiv e operation s ar e the n use d t o buil d a  ne w cognitiv e 
representation .  H o w an d whe n th e informatio n i s  passe d 
betwee n individual s depend s o n th e goal s o f  th e individual s 
and th e group ,  a s wel l  a s th e knowledg e base s tha t  th e 
scientist s i n th e grou p hav e a t  thei r  disposal .  1  wil l  focu s 
on ho w ne w concept s i n immunolog y an d HI V wer e 
constructe d b y th e proces s o f  grou p proble m solving .  I  wil l 
propos e a  mode l  o f  ho w cognitiv e an d socia l  mechanism s 
mutuall y constrai n eac h othe r  an d describ e wha t  happen s 
when principle s o f  th e mode l  ar e violated .  Finally ,  I  wil l 
argu e tha t  grou p proble m solvin g heuristic s mak e i t 
possibl e t o circumven t  man y o f  th e limitation s i n reasonin g 
tha t  individual s have . 
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A Model of the Emergence of Shared 
C o m m u n i c a t i v e Resource s 

The us e o f  share d languag e i s on e o f  th e centra l  fact s o f 
human existence .  Languag e appear s t o b e closel y tie d t o 
most  hig h leve l  cognitiv e activities .  I t  mediate s mos t  o f  th e 
socia l  interaction s amon g member s o f  th e mos t  socia l  o f  al l 
species .  Onc e a  languag e exists ,  i t  i s  no t  difficul t  t o thin k 
of  th e mean s b y whic h i t  coul d b e maintaine d an d propagate d 
fro m generatio n t o generatio n i n a  population .  Bu t  withou t 
anyon e t o tel l  individual s whic h languag e t o speak ,  ho w 
coul d a  languag e eve r  arise ? Thi s pape r  present s a  famil y o f 
simulatio n model s tha t  explor e th e emergenc e o f  share d 
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communicativ e resource s fro m th e interaction s o f  simpl e 
cognitiv e agent s i n a n artificia l  world .  Th e proble m o f 
creatin g share d structur e i s solve d b y havin g cognitiv e 
agent s tha t  ar e capabl e o f  learnin g t o classif y a  worl d o f 
phenomena shar e expression s o f  experienc e i n interaction s 
wit h on e another .  Th e model s ar e instantiation s o f  a  theor y 
of  cognitio n tha t  take s symbo l  system s t o b e product s o f 
bot h inter -  an d intra-individua l  processes . 

Gary M. Olson, Psychology Department, 
Universit y o f  Michiga n 

Collaborative Problem Solving as 
Distribute d Cognitio n 

We hav e bee n studyin g smal l  group s i n bot h th e fiel d an d 
th e lab(xator y a s the y d o collaborativ e desig n tasks .  Thi s i s 
a representativ e settin g fo r  cognitiv e activit y i n wor k 
settings .  A n examinatio n o f  thes e situation s reveal s ver y 
clearl y ho w a n adequat e descriptio n o f  cognitiv e activit y 
needs t o includ e bot h th e socia l  an d th e physica l  settings . 
Moreover ,  i n doin g s o one' s vie w o f  cognitiv e activit y i s 
altere d i n profoun d ways .  Th e resource s an d constraint s tha t 
affec t  cognitiv e activit y hav e a  ver y differen t  profil e tha n 
thos e associate d wit h traditiona l  model s o f  individua l 
cognition .  I  wil l  presen t  a n earl y pictur e o f  wha t  thes e 
factor s are ,  an d wil l  illustrat e the m wit h example s fro m ou r 
research. 

Paul Thagard, Philosophy Department, 
Universit y o f  Waterlo o 

Collaborative Knowledge in Science, 

I n Apri l  1994 ,  a  grou p o f  45 0 physicist s centere d a t 
Fennila b presente d evidenc e fo r  th e existenc e o f  th e to p 
quark ,  a n importan t  theoretica l  construc t  o f  th e Standar d 
Model  o f  particle s an d forces .  Althoug h th e siz e o f  thi s 
grou p i s unusual ,  th e collaborativ e natur e o f  thei r  wor k i s 
not .  Th e dramati c growt h i n publication s wit h multipl e 
author s show s tha t  collaboratio n ha s becom e increasingl y 
conmio n i n th e socia l  a s wel l  a s th e physica l  sciences . 
Thi s tal k wil l  examin e collaborativ e knowledg e fro m bot h 
descriptiv e an d prescriptiv e viewpoints .  Ho w prevalen t  i s 
collaborativ e knowledge ? Why d o scientist s collaborate ? 
What  kind s o f  collaboratio n ar e mos t  productive ? Ho w ca n 
collaboratio n b e mad e mor e productive ? What  doe s 
collaboratio n tel l  u s abou t  th e natur e o f  knowledge ? 

Afte r  briefl y reviewin g th e exten t  an d natur e o f 
collaborativ e wor k i n th e sciences ,  I  shal l  discus s fou r 
differen t  kind s o f  scientifi c  collaboratio n fro m th e 
perspectiv e o f  th e five  epistemi c standard s tha t  Alvi n 
Goldman ha s propose d fo r  evaluatin g socia l  epistemi c 
practices .  Collaboration s ca n b e classifie d a s 
employer/employee ,  teacher/apprentice ,  equal-and-similar , 
and equal-but-different .  Th e las t  kin d o f  collaboration , 
involvin g researcher s wit h ver y differen t  knowledg e an d 
skills ,  i s  particularl y importan t  i n a n interdiscipUnar y field 
lik e cognitiv e science .  Th e benefit s an d cost s o f  differen t 
kind s o f  collaboratio n ca n b e assesse d i n term s o f  th e 

standard s o f  reliability ,  power ,  fecundity ,  speed ,  an d 
efficiency . 
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