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Distribute d Reasoning : 

A n Analysi s o f  W h e r e Socia l  an d Cognitiv e W o r l d s Fus e 

Mik e Dama an d Kevi n Dunba r 
Departmen t  o f  Psycholog y 

McGil l  Universit y 
1205 Dr .  Penfiel d Ave .  Wes t 

Montreal .  Quebe c H 3 A IB l  Canad a 
d a m a @ e g o . p s y c h . m c g i l 1 . c a o r  d u n b a r @ e g o . p s y c h . m c g i l l . c a 

Abstrac t 

The goa l  o f  thi s pape r  wa s t o examin e th e influenc e o f 
socia l  an d cognitiv e factor s o n distribute d reasonin g 
withi n th e contex t  o f  scientifi c  laborator y meetings .  W e 
investigate d whethe r  a  socia l  factor ,  status ,  an d cognitiv e 
factor s suc h a s discussio n topi c an d tim e orientatio n o f  th e 
researc h influence d distribute d reasoning .  Th e impac t  o f 
statu s o n distribute d reasonin g wa s examine d usin g 3  la b 
meeting s i n whic h a  technicia n presente d (lo w status )  an d 3 
la b meeting s i n whic h a  graduat e studen t  presente d (hig h 
status) .  Tw o cognitiv e variable s wer e als o examined ;  focu s 
of  discussio n topi c (theory ,  method ,  findings ,  an d 
conclusions )  an d th e tim e orientatio n o f  th e distribute d 
reasonin g (past ,  curren t  an d futur e research) .  Poole d (cros s 
sectional/tim e series )  analysis ,  a  regressio n technique ,  wa s 
used t o perfor m th e analyses .  W e foun d tha t  statu s o f  th e 
presente r  influence d th e structur e o f  distribute d reasoning : 
When th e presente r  wa s o f  hig h status ,  th e principa l 
investigato r  wa s a n importan t  influenc e o n distribute d 
reasoning .  I n contrast ,  whe n th e presente r  wa s o f  lo w 
status ,  othe r  la b member s wer e mor e likel y t o contribut e t o 
distribute d reasoning .  Ou r  analyse s als o sho w tha t 
distribute d reasonin g i s no t  influence d b y th e discussio n 
topi c bu t  appear s t o focu s o n th e discussio n o f  futur e 
research . 

Distributed Reasoning: 

An Analysis of Where Social and 
C o g n i t i v e W o r l d s F u s e 

Contemporar y model s o f  huma n reasonin g hav e focuse d o n 
th e reasonin g processe s tha t  individua l  subject s engag e i n 
whil e the y perfor m a  tas k i n a  psychologica l  experimen t 
(e.g. ,  Anderson ,  1993 ;  Newel l  &  Simon ,  1972) .  Whil e 
thes e model s hav e bee n ver y successfu l  i n accountin g fo r 
subject' s performanc e i n psycholog y experiments ,  a  numbe r 
of  researcher s hav e turne d t o understandin g th e type s o f 
reasonin g strategie s tha t  peopl e us e i n real-worl d situation s 
(e.g. ,  Dunbar ,  1995 ,  1996 ;  Hutchins ,  1990 ;  Olso n e t  al . 
1992) .  Al l  o f  thes e researcher s hav e foun d tha t  a  larg e 
amount  o f  reasonin g i n real-worl d context s occur s i n group s 
rathe r  tha n i n individuals .  Th e finding  tha t  reasonin g occur s 

i n group s raise s a  numbe r  o f  importan t  question s concernin g 
th e natur e o f  grou p reasoning .  On e questio n tha t  w e hav e 
been investigatin g i s th e wa y component s o f  reasonin g ar e 
share d amon g member s o f  a  group .  W e hav e foun d tha t 
reasonin g i n group s i s distribute d ove r  individual s rathe r 
tha n residin g withi n on e individual' s hea d (Dunbar ,  1995 , 
1996) .  Tha t  is ,  differen t  component s o f  a  reasonin g process , 
suc h a s a n induction ,  ca n b e performe d b y a  numbe r  o f 
individuals .  U p unti l  now ,  w e hav e no t  investigate d th e 
constraint s o n cognitio n impose d b y socia l  factor s i n 
distribute d reasoning .  Th e goa l  o f  th e researc h reporte d i n 
thi s pape r  i s investigat e th e influenc e o f  socia l  an d cognitiv e 
factor s o n distribute d reasoning . 

For  th e pas t  5  year s w e hav e bee n investigatin g th e 
reasonin g processe s tha t  scientist s us e i n thei r  day-to-da y 
researc h an d hav e foun d tha t  distribute d reasonin g play s a 
crucia l  rol e (Dunba r  1995 ,  1996 ;  Dunbar ,  Patel ,  Bake r  & 
Dama,  1995) .  On e plac e wher e distribute d reasonin g i s 
particularl y importan t  i s i n th e weekl y laborator y meeting s 
tha t  scientist s have .  W e hav e foun d tha t  distribute d 
reasonin g help s scientist s quickl y solv e problems ,  propos e 
hypotheses ,  an d desig n experiments .  Analyse s o f  distribute d 
reasonin g episode s reveal s tha t  on e o f  th e mai n cognitiv e 
event s tha t  occur s durin g distribute d reasonin g i s th e paralle l 
generatio n o f  multipl e representations .  Havin g multipl e 
representation s availabl e make s i t  possibl e fo r  a  scientis t  t o 
quickl y searc h fo r  a  representatio n tha t  wil l  solv e thei r 
curren t  problem .  I n thi s presentation ,  w e wil l  tur n t o th e 
socia l  mechanism s involve d i n distribute d reasoning .  Muc h 
researc h o n group s i n socia l  psycholog y ha s show n tha t  th e 
statu s o f  member s i n a  group ,  an d th e compositio n o f  a 
grou p influence s grou p acceptanc e an d discussio n o f  idea s 
(e.g. ,  Sha w 1981 ;  Weisband ,  Schneider ,  &  Connolly , 
1995) .  However ,  thi s typ e o f  researc h ha s no t  addresse d th e 
issu e o f  distribute d reasoning .  Furthermore ,  give n tha t 
distribute d reasonin g i s th e plac e tha t  th e cognitiv e an d 
socia l  world s fuse ,  i t  i s importan t  t o discove r  th e impac t  o f 
socia l  variable s o n distribute d reasoning .  Wha t  w e wil l  d o i s 
analyz e laborator y meeting s t o discove r  whethe r  socia l 
factor s suc h a s statu s hav e a n effec t  o n distribute d reasonin g 
and als o wha t  th e cognitiv e component s o f  distribute d 
reasonin g are .  W e wil l  als o introduc e a  ne w statistica l  too l 
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Graduat e Studen t 
Meetin g 

1 
2 
3 

1 — 
Total s 

N o f  2  Minut e segment s 
17 
22 
28 
67 

Technicia n | 

Meetin g 
1 
2 
3 

N o f  2  Minut e segment s 
12 
12 
38 

1 

Tabl e 1 :  N u m b e r  o f  observation s fo r  eac h meetin g 

int o th e analysi s o f  distribute d reasonin g tha t  make s i t 
possibl e t o investigat e thes e issues . 

Thi s pape r  wil l  b e divide d int o fou r  mai n sections .  Firs t 
we wil l  giv e backgroun d informatio n o n th e meeting s tha t 
we analyze .  Second ,  w e wil l  provid e a n overvie w o f  th e 
statistica l  techniqu e tha t  w e us e t o analyz e distribute d 
reasoning .  Thir d w e wil l  presen t  ou r  analyse s o f  distribute d 
reasoning .  Finall y w e wil l  addres s th e issu e o f  h o w socia l 
and cognitiv e processe s interac t  t o produc e distribute d 
reasoning . 

Distributed Reasoning in Scientific 
L a b o r a t o r i e s 

The analysi s o f  distribute d reasonin g i s a  componen t  o f  a 
researc h progra m tha t  i s concerne d wit h understandin g th e 
cognitiv e an d socia l  processe s underlyin g scienc e a s i t  i s 
practiced .  Ove r  th e pas t  fiv e year s w e hav e collecte d dat a 
fro m si x biologica l  laboratorie s a t  tw o renowned 
universities ,  fou r  i n th e Unite d States ,  an d tw o i n Canad a 
(se e Dunba r  1995 ,  199 6 fo r  overview s o f  th e researc h 
program) .  Th e actua l  dat a tha t  w e hav e bee n analyzin g 
consist s o f  th e weekl y laborator y meeting s tha t  occu r  i n al l 
th e labs .  W e us e la b meeting s a s ou r  dat a sourc e a s th e la b 
meeting s ar e on e o f  th e mai n source s o f  proble m solving , 
reasoning ,  an d hypothesi s generatio n i n th e laboratories . 
For  th e purpos e o f  thi s pape r  w e wil l  focu s o n distribute d 
reasonin g i n thre e molecula r  biolog y laboratories .  Al l  thre e 
laboratorie s ar e o f  simila r  siz e an d us e simila r  techniques . 
One laborator y i s conceme d wit h understandin g h o w a  gen e 
i n th e H I V viru s functions ,  anothe r  la b wit h understandin g 
ho w a  gen e work s o n a  parasite ,  an d th e thir d laborator y 
investigate s th e functio n o f  a  particula r  gen e i n causin g a 
certai n typ e o f  cancer .  Al l  thre e o f  th e lab s us e simila r 
researc h method s an d question s regardin g th e function s o f 
thei r  respectiv e genes . 

Method 

Data 
The dat a consiste d o f  6  audiotape d laborator y meetings . 
Thre e o f  th e meeting s wer e wher e th e presente r  wa s o f  lo w 
statu s ( a technician) ,  an d thre e wer e wher e th e presente r  wa s 
of  highe r  statu s ( a graduat e student) .  B y havin g presenter s 
of  differen t  status ,  i t  i s  thu s possibl e t o investigat e th e rol e 
of  presente r  statu s i n distribute d reasoning .  I n eac h meeting , 
curren t  researc h wa s presente d b y eithe r  a  graduat e studen t  o r 
technician .  Eac h audiotape d meetin g wa s transcribe d an d 
divide d int o consecutiv e 2  minut e tim e segments .  Fo r  eac h 
tw o minut e segment ,  th e numbe r  o f  statement s (regardles s 

of  whethe r  th e statemen t  wa s code d a s on e o f  th e variables ) 
wer e counted .  Additionally ,  withi n eac h 2  minut e segment , 
th e numbe r  o f  statement s wer e counte d fo r  eac h variable . 
Each o f  th e variable s wa s converte d t o a  percentag e b y 
dividin g it s coun t  fo r  a  tim e segmen t  b y th e tota l  numbe r  o f 
statement s fo r  th e tim e segment .  Fo r  example ,  i f  i n a 
particula r  tim e segmen t  3  distribute d reasonin g statement s 
occurre d ou t  o f  1 0 tota l  statement s fo r  th e tim e segment ,  3 0 
percen t  o f  th e tim e segmen t  wa s score d a s distribute d 
reasoning .  Tabl e 1  show s th e numbe r  o f  2  minut e segmen u 
fo r  eac h o f  th e si x meetings . 

C o d i n g o f  Variable s 

Th e variable s o f  interes t  wer e generate d b y codin g eac h 
statemen t  fro m th e transcribe d meetings .  Statement s 
consiste d o f  sentence s an d simpl e yes/n o comment s b y 
laborator y members .  Eac h statemen t  wa s code d fo r  th e 
presenc e o f  th e following . 

(I) Distributed Reasoning. A statement in which a 
perso n adde d a  ne w elemen t  t o th e reasonin g o f  anothe r 
speake r  wa s code d a s distribute d reasoning .  I n addition ,  an y 
one reasonin g episod e tha t  wa s par t  o f  a  distribute d 
reasonin g bloc k wa s code d a s distribute d reasoning . 

(II) Participation of Principal Investigator/ 
Others .  Statement s m a d e b y th e principa l  investigato r  wer e 
code d a s participatio n o f  principa l  investigator .  Statement s 
made b y al l  othe r  participant s (excludin g th e presenter )  wer e 
code d a s participatio n o f  others . 

(Ill) Discussion Topic. Four discussion topics were 
coded .  Statement s involvin g backgroun d informatio n an d 
curren t  understandin g wer e code d a s theory .  A  statemen t 
focusin g o n h o w a n experimen t  wa s conducte d wa s code d a s 
method .  Statement s involvin g experimenta l  result s wer e 
code d a s findings.  Statement s i n whic h th e speake r  gav e a n 
opinio n abou t  a n experimenta l  resul t  wer e code d a s 

congiusion? . 

(IV) Time Orientation of Research. Statements 
focusin g o n th e discussio n o f  researc h performe d i n th e pas t 
wer e code d a s pas t  research.  Statement s focusin g o n th e 
discussio n o f  researc h i n progres s o r  recentl y complete d b y 
th e presente r  wer e code d a s curren t  research.  Statement s i n 
whic h th e speake r  propose d a  methodology ,  resul t  o r  a 
conclusio n fo r  a  stud y no t  ye t  underwa y wer e code d a s futur e 
research . 
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II  Statu s 

PI  (high ) 

Other s Oower ) 

11 

Presente r 

Grad Studen t 
Technicia n 
Grad Studen t 

Technicia n 

R Squar e 

.31* * 

.16 * 

.21* * 

.50* * 

B 
1.1 4 

.6 5 

.9 3 

.6 7 

Bet a 

.56* * 

.42* * 

.50* * 

.72* *  1 

* I 1 < 0 5 .  * * c < . 0 1 . 
Tabl e 2 :  Distribute d Reasonin g 

Predicte d Fro m Hig h an d Lowe r  Statu s La b Member s 

T h e P C S T S Statistica l  Techniqu e 

Poole d (cros s sectional/tim e series )  analysi s wa s use d t o 
analyz e distribute d reasoning .  A  parametri c regressio n 
techniqu e use d i n econometric s an d politica l  scienc e (e.g. , 
Stimson ,  1985 ;  Kmenta .  1986) ,  poole d (o r  PCSTS) 
analysi s wa s develope d t o examin e dat a tha t  consist s o f 
measuremen t  o f  variable s ove r  tim e (i.e. ,  a  tim e series )  fo r 
a numbe r  o f  cros s section s o r  unit s (e.g. ,  la b meetings) . 
The rational e behin d PCST S analysi s i s tha t  th e researche r 
may no t  hav e enoug h tim e serie s dat a t o warran t  th e us e o f 
most  tim e serie s models .  Additionally ,  th e researche r  ma y 
not  hav e sufficien t  cros s sectio n dat a t o analyz e difference s 
betwee n cros s sections .  Fo r  example ,  assum e w e hav e a 
dat a se t  consistin g o f  1 0 tim e measurement s fo r  eac h o f  5 
units .  Te n tim e measurement s ar e no t  enoug h t o perfor m a 
tim e series .  Additionally ,  5  unit s ar e no t  enoug h t o 
compar e units .  I n comparison ,  sinc e PCST S analysi s use s 
bot h th e tim e measurement s an d cros s sectio n information ,  a 
P C S TS analysi s woul d hav e 5 0 observation s fo r  analysis , 
(1 0 tim e measurement s fo r  eac h o f  5  units) .  Thus ,  a 
P C S TS analysi s o f  tim e serie s an d cros s sectiona l  dat a 
makes i t  possibl e t o increas e th e numbe r  o f  observation s i n 
th e analyses .  Thi s techniqu e therefor e allow s u s t o perfor m 
statistica l  analyse s o n smal l  dat a set s suc h a s th e dat a tha t 
we analyz e i n thi s paper . 

Results 

P C S TS analysi s wa s performe d separatel y o n th e graduat e 
studen t  an d technicia n dat a set s t o examin e i f  ther e wer e 
difference s i n th e factor s predictin g distribute d reasonin g fo r 
graduat e student s an d technicians .  T o addres s thi s question ,  a 
regressio n equatio n wit h dummy variable s wa s used .  I n th e 
d u m my variable s model ,  N  -  1  dummy variable s ar e entoe d 
fo r  th e uni t  o f  interest ,  t o contro l  fo r  dependen t  variabl e 
difference s betwee n unit s (Stimson ,  1985) .  Thu s fo r  eac h 
regressio n equation ,  2  d u m my variable s wer e entere d t o 
contro l  fo r  distribute d reasonin g difference s betwee n th e 3 
meetings .  Fo r  a  particula r  equation ,  th e calculate d 
percentage s fo r  th e variable s a t  eac h tim e segmen t  wer e 
entere d a s separat e observation s i n th e regressio n equation . 
For  example ,  i n predictin g distribute d reasonin g from 
principa l  investigato r  comments ,  th e 6 7 disuibute d 
reasonin g percentage s an d thei r  correspondin g principa l 
investigato r  percentage s wer e treate d a s separat e observation s 
fo r  th e graduat e studen t  meetings . 

Questio n I :  Doe s th e statu s o f  th e presente r 
influenc e th e structur e o f  distribute d reasoning ? 

The purpos e o f  ou r  first  se t  o f  analyse s wa s t o determin e 
whethe r  th e structur e o f  distribute d reasonin g wa s influence d 
by th e statu s o f  th e presenter .  Specifically ,  w e wer e 
intereste d i n whethe r  th e statu s o f  th e presente r  interacte d 
wit h th e contributio n b y hig h an d lo w statu s la b member s 
durin g distribute d reasoning .  Fo r  a  hig h statu s presenter , 
(i.e. ,  a  graduat e student )  tw o regressio n equation s wer e run . 
I n th e first  equation ,  distribute d reasonin g wa s predicte d from 
statement s b y a  hig h statu s perso n (i.e. ,  principa l 
investigator) ,  whil e i n th e secon d equation ,  distribute d 
reasonin g wa s predicte d from  statement s b y lowe r  statu s la b 
members (i.e. ,  al l  othe r  la b members) .  I n addition ,  th e sam e 
regressio n equation s wer e ru n fo r  a  lo w statu s presente r  (i.e. , 
a technician) .  Th e R  square s an d unstandardize d (B )  an d 
standardize d (Beta )  regressio n weight s fo r  th e regression 
equation s ar e give n i n Tabl e 2 . 

Examinatio n o f  th e bet a weight s indicate s tha t  statement s 
made b y bot h th e principa l  investigato r  an d other s ar e 
positivel y related  t o distribute d reasonin g fo r  th e graduat e 
studen t  an d technicia n presentations .  However ,  examinatio n 
of  th e R  square s demonstrate s difference s betwee n th e 
graduat e studen t  an d technicia n presentations .  Specifically , 
statement s mad e b y th e principa l  investigato r  accoun t  fo r 
more distribute d reasoning  i n th e graduat e studen t 
presentation s tha n i n th e technicia n presentations .  I n 
contrast ,  statement s mad e b y other s accoun t  fo r  mor e 
distribute d reasonin g i n th e technicia n presentation s tha n i n 
th e graduat e studen t  presentations .  Overal l  thes e analyse s 
sugges t  tha t  th e statu s o f  th e presente r  doe s influenc e th e 
structur e o f  distribute d reasoning . 

Question II: Are some topics more likely to be 
discusse d durin g distribute d reasonin g tha n others ? 

We wer e intereste d i n determinin g whic h o f  4  topic s (i.e. , 
theory ,  method ,  findings,  an d conclusions )  wer e discusse d 
durin g distribute d reasoning .  Thi s questio n wa s analyze d b y 
predictin g distribute d reasonin g from  discussio n o f  th e 4 
topic s (i.e. ,  theory ,  method ,  findings,  an d conclusions ) 
usin g separat e regressio n equation s fo r  eac h o f  th e topics . 

As ca n b e see n from  Tabl e 3 ,  th e R  square s sugges t  tha t 
none o f  th e 4  discussio n topic s ar c stron g predictor s o f 
distribute d reasoning ;  onl y on e regressio n equatio n ha s a n R 
squar e abov e .20 .  Whil e examinatio n o f  th e significan t  bet a 
weight s indicate s tha t  discussio n o f  findings  ar e negativel y 
relate d t o distribute d reasonin g an d discussio n o f 
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1 Topi c 
Theor y 

Metho d 

Finding s 

L 

Conclusion s 

Presente r 
Grad Studen t 

Technicia n 

Grad Studen t 

Technicia n 
Grad Studen t 
Technicia n 

Grad Studen t 
Technicia n 

R Squar e 
.0 3 
,0 6 
.01 
.0 6 
.1 0 

.13 * 

.12 * 
.21* * 

B 
.7 0 

-.5 4 

.1 0 

.1 8 
-.3 4 

-.3 3 
.7 5 
.8 1 

Bet a 
.1 7 

-.1 9 

.0 9 

.2 0 
-.32* * 
-.34* * 

.37* * 

-  -^^ ^ 
*p<.05 .  * * c < .01 . 

Tabl e 3 :  Distribute d Reasonin g Predicte d Fro m Discussio n Topic s 

conclusion s ar e positivel y related  t o distribute d reasoning , 
th e R  square s ar e fairl y  low .  Th e reaso n fo r  th e negativ e 
relationshi p betwee n discussio n o f  finding s an d distribute d 
reasonin g i s tha t  a  numbe r  o f  tim e segment s ha d hig h level s 
of  discussio n o f  fmding s i n th e absenc e o f  distribute d 
reasoning .  Thi s resulte d i n a  negativ e relationshi p betwee n 
discussio n o f  findings  an d distribute d reasoning . 

Question III: Is distributed reasoning related to the 
discussio n o f  past ,  curren t  o r  futur e research ? 

We wer e intereste d i n determinin g whethe r  th e discussio n o f 
past ,  curren t  o r  futur e researc h wa s related  t o distribute d 
reasoning .  Thi s questio n wa s analyze d b y predictin g 
distribute d reasonin g fro m discussio n o f  pas t  research , 
curren t  research  an d fiitur e research ,  usin g separat e regressio n 
equation s fo r  eac h o f  th e 3  tim e orientation s (se e Tabl e 4  fo r 
th e results) . 

Examinatio n o f  th e R  square s indicate s tha t  discussio n o f 
futur e researc h account s fo r  mor e distribute d reasonin g tha n 
discussio n o f  curren t  research .  A n inspectio n o f  th e bet a 
weight s indicate s tha t  discussio n o f  curren t  researc h i s 
negativel y relate d t o distribute d reasoning ,  whil e discussio n 
of  futur e researc h i s positivel y related  t o distribute d 
reasoning .  Th e reaso n fo r  th e negativ e relationshi p betwee n 
discussio n o f  curren t  researc h an d distribute d reasonin g i s 
tha t  a  numbe r  o f  tim e segment s ha d hig h level s o f 
discussio n o f  curren t  researc h i n th e absenc e o f  distribute d 
reasoning .  Thi s resulte d i n a  negativ e relationshi p betwee n 
discussio n o f  curren t  researc h an d distribute d reasoning . 

Conclusion 

The goa l  o f  th e analyse s performe d i n thi s pape r  wa s t o 
investigat e th e interactio n o f  cognitiv e an d socia l  processe s 
i n disuibute d reasoning .  W e hav e foun d tha t  socia l  statu s 
docs indee d hav e a n effec t  o n whe n an d ho w distribute d 

reasonin g occurs .  I n contrast ,  i n th e technicia n 
presentations ,  th e principa l  investigato r  makin g comment s 
does no t  lea d t o mor e distribute d reasoning .  Th e presente r 
statu s thu s influence s th e flo w an d structur e o f  distribute d 
reasoning .  Currentl y w e ar e investigatin g factor s whic h 
may b e responsibl e fo r  th e structur e o f  distribute d reasoning . 
For  example ,  th e complexit y o f  th e experiment s performe d 
by th e presente r  an d presente r  expertis e ma y influenc e th e 
structur e o f  distribute d reasoning. 

A secon d finding  arisin g ou t  o f  ou r  analyse s i s tha t  tha t 
none o f  th e 4  topic s (theory ,  method ,  findings,  an d 
conclusions )  wer e strongl y related  t o distribute d reasoning . 
Thi s resul t  wa s surprisin g i n tha t  w e expecte d mor e 
distribute d reasoning  t o occu r  whe n th e scientist s wer e 
discussin g th e findings  o f  experiments .  W e ar e no w 
conductin g mor e detaile d analyse s wher e w e ar e examinin g 
whethe r  mor e distribute d reasonin g occur s durin g discussio n 
of  unexpecte d findings  a s compare d t o expecte d findings. 

Finally ,  ou r  analysi s demonstrate d tha t  a n importan t 
component  o f  distribute d reasonin g i s futur e research  rathe r 
tha n pas t  o r  curren t  research .  Again ,  thi s resul t  wa s 
surprising .  W e expecte d tha t  muc h o f  distribute d reasonin g 
woul d focu s o n curren t  research  rathe r  tha n o n researc h no t 
yet  conducted . 

On the use of Pooled Cross-Sectional 
T i m e serie s Analys i s ( P C S T S ) 

We hav e introduce d PCST S analysi s a s a  statistica l  too l 
i n ou r  examinatio n o f  th e laborator y meetings .  I n 
particular ,  w e hav e use d a n Ordinar y Leas t  Square s mode l 
wit h dummy variable s t o contro l  fo r  distribute d reasonin g 
difference s betwee n la b meetings .  Us e o f  P C S T S analysi s 
allowe d u s t o examin e relationship s amon g variable s withi n 
a limite d numbe r  o f  la b meetings . 

Tim e 
Past 

Curren t 

Futur e 

Presente r 
Grad Studen t 
Technicia n 
Grad Studen t 
Technicia n 
Grad Studen t 
Technicia n 

R Squar e 
.0 1 
.0 3 
.18* * 
.32* * 
.34* * 
.56* * 

B 
-.1 5 
-.0 7 
-.4 3 
-.4 4 
.7 4 
.7 1 

Bet a 1 
-.1 3 
-.0 6 
-.51* * 
-.58* * 
.59* * 
.73* * 

1 
*I2<.05 .  **]2<.01 . 

Tabl e 4 :  Disuibute d Reasonin g Predicte d Fro m Discussio n o f  Past ,  Curren t  an d Futur e Researc h 
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However ,  P C S T S ha s th e potentia l  t o b e use d t o addres s 
many differen t  type s o f  question s tha t  ar e o f  interes t  t o 
cognitiv e scientists .  Fo r  example ,  som e P C S T S model s 
allo w fo r  th e us e o f  variable s from  earlie r  tim e interval s 
(i.e. ,  lagge d predictors )  an d curren t  tim e intervals ,  givin g th e 
researche r  a  metho d o f  examinin g ho w precedin g event s 
influenc e curren t  event s (Sayrs ,  1989) .  W e pla n t o us e suc h 
model s t o examin e ho w precedin g laborator y meetin g event s 
impac t  late r  occurrence s o f  distribute d reasoning . 
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