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Evaluatin g Theorie s i n th e Contex t  o f  a  W e b o f  Informatio n 
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Susan M .  Barnet t  (smbllfiCornel l  .edu ) 

Stephani e L .  Thompso n (s l t4@corne l l .  edu ) 

Barbar a Koslowsk i  (bmk2 @ C o r n e l l .  edu ) 
Departmen t  o f  Human Developmen t 

M VR Hall ,  Cornel l  Universit y 
Ithaca ,  N Y 1485 3 

Abstrac t 
Philosopher s o f  scienc e hav e lon g argue d tha t  whe n 
evaluatin g explanations ,  w e d o no t  conside r  idea s i n 
isolation .  Instead ,  w e posses s a n integrate d we b o f 
informatio n tha t  comprise s th e contex t  w e conside r  whe n 
weighin g evidenc e abou t  an y componen t  o f  thi s web .  I n 
thi s paper ,  w e provid e empirica l  evidenc e tha t  theorie s ar e 
considere d i n contex t  b y demonstratin g tha t  non-scientist s 
chang e th e strengt h o f  thei r  belie f  i n bot h o f  tw o 
alternativ e theories ,  eve n whe n onl y give n informatio n 
about  on e o f  thes e hypotheses .  I n addition ,  w e see k t o 
identif y an d describ e som e o f  th e type s o f  informatio n 
peopl e us e i n evaluatin g theories .  Informatio n abou t 
mechanism ,  inference s tha t  discriminat e betwee n tw o 
explanations ,  an d informatio n abou t  closel y relate d 
situation s i n whic h th e targe t  facto r  operate s a s a 
mechanis m ca n al l  significantl y affec t  rating s o f  tw o riva l 
explanations . 

When evaluating theories, what types of information do we 

use ? Wha t  change s tak e plac e a s theorie s becom e 

increasingl y refine d an d elaborated ? I n thi s paper ,  w e 

identif y som e o f  th e type s o f  informatio n tha t  ar e ofte n use d 

as theorie s o r  explanation s ar e elaborated ,  an d w e asses s th e 

exten t  t o whic h suc h informatio n make s rudimentar y 

explanation s increasingl y o r  decreasingl y convincing . 

Quin e (1969 )  suggest s tha t  ou r  belief s ar e no t 

independent ;  instead ,  the y ar e embedde d i n a  "we b o f 

belief "  Adoptin g Quine' s notion ,  w e sugges t  tha t 

knowledg e form s a n integrate d web ,  an d tha t  eve n non -

scientist s evaluat e theorie s withi n th e contex t  o f  thi s 

interconnecte d w e b o f  information .  I n effect ,  theorie s an d 

informatio n ar e interdependent ,  allowin g peopl e t o us e a 

bootstrappin g process ,  iteratin g betwee n theor y an d 

evidenc e t o reac h a  conclusion . 

Elaborate d theorie s includ e severa l  type s o f  information . 

As a n example ,  conside r  Darwin' s theor y o f  evolution .  I t 

include s a  mechanis m b y whic h evolutio n take s plac e 

(natura l  selection) ,  evidenc e tha t  distinguishe s i t  from  a 

competin g theor y (fossil s d o no t  fi t  wit h creationism) ,  a 

way t o accoun t  fo r  anomalie s (wh y som e m a m m a l s la y 

eggs) ,  an d a  descriptio n o f  relate d situation s i n whic h th e 

analogu e o f  natura l  selectio n play s a  rol e (e.g. ,  anima l 

breeding) .  I t  i s  th e combinatio n o f  al l  o f  thi s informatio n 

tha t  make s thi s theor y s o compellin g t o many . 

I n th e literatur e o n scientifi c  reasoning ,  th e questio n o f 

what  make s a  theor y convincin g ha s typicall y bee n framed 

as a  questio n abou t  causation :  W h a t  make s u s decid e tha t 

on e facto r  rathe r  tha n anothe r  i s  th e caus e o f  a 

phenomenon ? Pas t  studie s ar e limite d i n tha t  the y dea l  wit h 

explanation s i n a  restricte d way .  I n mos t  o f  th e studies , 

participant s ar e aske d t o choos e whic h facto r  i s th e sol e 

caus e o f  th e effect ,  i n th e absenc e o f  an y potentiall y  relate d 

information ,  suc h a s informatio n abou t  mechanis m (e.g. , 

Kuhn ,  Amsel ,  &  O'Loughlin ,  1988) .  Indeed ,  m a n y task s i n 

th e causa l  reasonin g literatur e ar e deliberatel y designe d t o 

minimiz e th e rol e o f  othe r  sort s o f  information . 

Ther e i s n o questio n tha t  identifyin g causa l  factor s 

constitute s on e leve l  o f  explanation .  However ,  th e leve l  i s 

a rudimentar y one .  Often ,  w h e n peopl e nee d t o evaluat e a n 

explanation ,  th e explanatio n consist s no t  onl y o f  a  possibl e 

causa l  factor ,  bu t  als o o f  som e descriptio n o f  th e proces s b y 

whic h th e facto r  operates .  Accordingly ,  som e researcher s 

hav e als o note d th e importanc e o f  informatio n abou t  causa l 

mechanism ,  anomalie s an d alternativ e account s i n decidin g 

whethe r  a  particula r  facto r  ha s cause d a n effec t  (Koslowski , 

1996) . 

However ,  researcher s typicall y examin e th e rol e o f 

alternativ e cause s b y arrangin g som e factor s t o covar y wit h 

th e effect ,  an d othe r  factor s no t  t o covar y (Kuhn ,  Amsel ,  & 

O'Loughlin ,  1988) .  Analogously ,  w h e n researcher s 

examin e th e effec t  tha t  anomalou s o r  problemati c dat a hav e 

on a n explanation ,  th e anomalie s i n questio n ar e situation s 

i n whic h th e covariatio n i s imperfect .  Tha t  is ,  th e studie s o f 

mechanism ,  alternativ e accounts ,  an d anomalou s dat a ar e 

couche d i n term s o f  a  covariatio n framework.  And ,  a s 

note d above ,  informatio n abou t  onl y on e aspec t  o f  th e 

framework,  suc h a s covariation ,  ha s limite d utility . 

T o addres s thes e issues ,  w e se t  ou t  t o explore  th e exten t 

t o whic h theorie s ar e evaluate d wit h respec t  t o othe r 

informatio n i n a  w e b o f  knowledge ,  an d t o examin e wha t 

effect s variou s type s o f  informatio n hav e o n makin g fairl y 
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rudimentar y explanation s increasingl y o r  decreasingl y 

convincing .  W e identifie d si x type s o f  informatio n tha t 

migh t  affec t  h o w convincin g participant s foun d tw o riva l 

explanations .  Th e si x type s o f  informatio n ar e a s follow s 

(detaile d description s an d example s ca n b e foun d i n th e 

Procedur e section) :  1 )  a  discriminatin g inference ,  2 )  a 

mechanism ,  3 )  th e targe t  mechanis m i n a  closel y relate d 

siuiation ,  4 )  th e targe t  mechanis m i n a  distantl y relate d 

situation ,  5 )  a n anomalou s even t  an d a  possibl e resolutio n 

of  th e anomal y 6 )  an d a n anomalou s even t  wit h n o 

suggestio n o f  a  resolution .  W e hypothesiz e tha t  eac h typ e 

of  informatio n wil l  hav e som e effec t  o n th e rating s o f 

plausibilit y  o f  eac h o f  tw o explanation s offere d fo r  a n 

observe d phenomenon ,  eve n whe n th e informatio n i s onl y 

directe d a t  on e explanation . 

Experiment 1 

Method and Procedure 

Participants Thirty-two undergraduate students (16 

w o m e n.  1 6 m e n )  participate d i n exchang e fo r  cours e credit . 

Procedure Participants were interviewed individually, for 

20-4 5 minutes .  Eac h participan t  wa s show n si x stor y 

problems ,  consistin g o f  a n observatio n t o b e explaine d an d 

tw o possibl e explanation s fo r  th e observatio n ( a targe t  an d 

an alternativ e account) .  Th e Targe t  an d Alternativ e wer e 

not  labele d fo r  th e participants ,  an d thei r  orde r  wa s 

counterbalance d acros s conditions .  Fo r  eac h story ,  th e 

interviewe r  rea d th e informatio n wit h th e participant ,  an d 

the n aske d th e participan t  t o rat e h o w convincin g he/sh e 

foun d eac h explanatio n o n a  seven-poin t  scale .  Participant s 

wer e als o aske d t o explai n w h y th e explanation s wer e o r 

wer e no t  convincing .  Qualitativ e dat a wil l  b e summarize d 

i n anothe r  pape r  (Koslowski ,  Thompson ,  Bamett ,  & 

Masnick ,  i n preparation) . 

Afte r  ratin g eac h explanatio n fo r  a  story ,  participant s 

wer e show n anothe r  pag e wit h on e o f  si x type s o f 

additiona l  information ,  a s liste d i n th e Introduction . 

Participant s wer e the n aske d t o rat e th e hypothese s again . 

Becaus e i t  wa s no t  possibl e t o hav e plausibl e informatio n 

of  ever y typ e fo r  ever y story ,  tw o example s ar e provide d t o 

demonstrat e al l  si x type s o f  information . 

Th e first  exampl e concern s w h y conquere d culture s 

typicall y adop t  th e religio n o f  thei r  conquerors .  Th e 

observatio n t o b e explaine d an d th e tw o possibl e 

explanation s follow : 

Observatio n 

Historically ,  whe n on e cultur e ha s bee n conquere d b y 

anothe r  culture ,  th e conquere d cultur e ha s c o m e t o 

follo w th e religio n o f  th e conquerin g culture .  Fo r 

example ,  whe n Vikin g raider s conquere d ancien t 

Britain ,  th e Briton s bega n t o hav e publi c celebration s 

of  Vikin g religiou s festival s an d t o buil d shrine s t o 

Vikin g gods . 

Possibl e Explanation s 

[Target ]  O n e hypothesi s i s tha t  thi s happen s becaus e 

ther e ar e ofte n similaritie s betwee n th e god s o f  th e 

conquerin g cultur e an d th e god s o f  th e conquere d 

culture .  Fo r  example ,  th e Viking s ha d Freyja ,  th e 

goddes s o f  fertility ,  whil e th e Briton s ha d Brigit ,  w h o 

was als o a  fertilit y  goddess .  Therefore ,  callin g th e 

Britis h Brigi t  b y a  differen t  nam e wa s no t  a  difficul t 

chang e t o make . 

[Alternative ]  Anothe r  hypothesi s i s tha t  th e conquere d 

cultur e doe s no t  reall y adop t  th e religio n o f  th e 

conquerin g culture .  T o b e sure ,  i n public ,  the y 

celebrat e th e feas t  day s o f  th e ne w religio n an d the y 

dedicat e building s t o th e ne w gods .  However ,  thi s i s 

jus t  fo r  politica l  reasons ,  t o avoi d retaliatio n b y th e 

conquerors .  I n private ,  the y continu e t o worshi p thei r 

o wn god s an d t o practic e thei r  o w n religion . 

Th e secon d exampl e concern s heigh t  difference s betwee n 

mountai n an d plain s dwellers . 

Observatio n 

Medica l  doctor s an d anthropologist s hav e foun d tha t 

th e peopl e w h o liv e i n th e mountainou s region s o f 

Mexic o ar e smaller ,  i n stature ,  tha n ar e peopl e w h o 

liv e i n th e non-mountainou s plains . 

Possibl e explanation s 

[Alternative ]  O n e hypothesi s i s tha t  historically ,  th e 

peopl e w h o migrate d t o th e mountain s cam e from a 

differen t  gen e poo l  tha n di d peopl e w h o staye d o n th e 

plains .  O n thi s hypothesis ,  peopl e w h o move d t o th e 

mountain s cam e from a  gen e poo l  wit h a  smalle r 

stature . 

[Target ]  Anothe r  hypothesi s i s  tha t  mountai n dweller s 

hav e acces s t o les s oxyge n i n th e ai r  and ,  so ,  thei r 

bodie s adap t  b y growin g t o a  smalle r  size . 

Th e stor y proble m abou t  conquerin g culture s wil l  b e 

use d t o illustrat e fou r  o f  th e type s o f  additiona l  information , 

namely ,  informatio n abou t  discriminatin g inferences , 

mechanism ,  anomalou s observations ,  an d a  w a y o f 

resolvin g th e anomalies . 

Discriminatin g Inferenc e -  a n even t  tha t  i s  consisten t  with , 

and ca n b e explaine d by ,  th e targe t  theor y bu t  tha t  i s  no t 

what  on e woul d expec t  i f  th e alternativ e theor y wer e true . 

For  example : 

I f  conquere d culture s d o adop t  th e n e w religio n 

becaus e o f  perceive d similarities ,  an d no t  jus t  fo r 

publi c show ,  the n w e shoul d fm d statue s an d shrine s t o 
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th e n e w god s eve n i n th e section s o f  privat e home s tha t 

wer e ope n onl y t o famil y members .  Thos e room s 

woul d no t  b e unde r  publi c scrutin y s o tha t  fea r  o f 

retaliatio n woul d no t  b e a n issue . 

And,  thi s i s  wha t  w e d o find. 

Mechanis m Informatio n ~  additiona l  detail s abou t  a 

mechanis m o r  proces s b y whic h th e targe t  explanatio n 

migh t  operate .  Fo r  example : 

Ever y cultur e face s certai n lif e issues .  Thus ,  mos t 

culture s ar e likel y t o hav e god s t o hel p the m wit h thes e 

issues .  Fo r  example ,  mos t  culture s hav e develope d 

some sor t  o f  bein g t o tur n t o fo r  hel p wit h healing . 

I f  conquere d culture s adop t  th e god s o f  thei r 

conqueror s becaus e o f  similaritie s betwee n th e tw o 

set s o f  gods ,  the n th e c o m m o n lif e issue s coul d explai n 

w hy i t  i s  tha t  similaritie s ar e likel y t o occur . 

Resolve d Anomal y ~  a n anomal y an d informatio n tha t 

suggest s a  w a y o f  reconcilin g th e anomal y t o th e targe t 

theory .  I n thi s study ,  resolvin g th e anomal y consiste d o f 

modifyin g th e theor y t o accoun t  fo r  th e anomal y rathe r 

than ,  fo r  example ,  givin g a  reaso n w h y i t  migh t  b e sensibl e 

t o dismis s th e anomaly .  (Th e resolve d anomal y di d not 

consis t  o f  simpl y addin g th e resolutio n t o th e anomalou s 

informatio n from  th e Anomal y conditio n becaus e w e di d 

not  wan t  th e resolve d anomal y t o b e substantiall y  longe r 

tha n th e anomal y itself )  Fo r  example : 

Culture s (suc h a s th e Mayans )  w h o ha d m a n y god s 

wer e sometime s conquere d b y culture s (suc h a s 

Catholi c Spain )  w h o wer e monotheistic ,  tha t  is ,  w h o 

worshippe d onl y on e god . 

Althoug h monotheisti c culture s ha d on e god ,  the y ha d 

many saints .  I f  conquere d culture s d o adop t  th e ne w 

religio n becaus e the y detec t  similarities ,  i t  coul d b e 

becaus e o f  similaritie s betwee n th e man y god s o f  th e 

conquere d cultur e an d th e saint s o f  th e conquerin g 

culture . 

Anomalou s Informatio n ~  a n observatio n tha t  i s  not ,  a t  fu-s t 

glance ,  congruen t  wit h th e targe t  explanation .  I n keepin g 

wit h T.S .  Kuhn' s treatmen t  o f  anomalies ,  w e writ e "a t  firs t 

glance "  because ,  a s K u h n ha s pointe d out ,  anomalie s t o a n 

explanatio n ca n ofte n b e resolved ,  eithe r  b y questionin g th e 

anomalou s dat a o r  els e b y modifyin g o r  elaboratin g th e 

explanatio n (Kuhn ,  1970) .  Fo r  example : 

Culture s (suc h a s th e Mayans )  w h o ha d m a n y god s 

wer e sometime s conquere d b y culture s (suc h a s 

Catholi c Spain )  w h o wer e monotheistic ,  tha t  is ,  w h o 

worshippe d onl y on e god . 

I f  conquere d culture s d o adop t  th e n e w religio n 

becaus e the y detec t  similarities ,  tha t  woul d leav e th e 

questio n o f  h o w culture s w h o worshippe d m a n y god s 

coul d se e similaritie s betwee n thei r  m a n y god s an d th e 

singl e go d o f  a  conquerin g culture . 

The story-proble m abou t  heigh t  difference s i n differen t 

altitude s wil l  b e use d t o demonstrat e th e final  tw o type s o f 

additiona l  information ,  closel y an d distantl y relate d 

analogou s situations . 

Clos e Analogou s Situatio n -  informatio n tha t  th e targe t 

facto r  i s k n o w n t o operat e a s a  causa l  mechanis m i n fairl y 

simila r  situations .  Fo r  example : 

Th e fac t  tha t  oxyge n level s decreas e a t  highe r  altitude s 

i s k n o w n t o caus e peopl e w h o liv e a t  lo w altitude s t o 

become fatigue d w h e n the y visi t  th e mountains . 

So,  regardles s o f  whethe r  decrease d oxyge n i s th e 

explanatio n fo r  shorte r  statur e i n som e group s o f 

people ,  decrease d oxyge n ha s certainl y bee n foun d t o 

affec t  othe r  things . 

Distan t  Analogou s Situatio n ~  informatio n tha t  th e targe t 

facto r  i s k n o w n t o operat e a s a  causa l  mechanis m i n fairl y 

distantl y relate d situations .  Fo r  example : 

Th e fac t  tha t  oxyge n level s decreas e a t  highe r  altitude s 

i s k n o w n t o affec t  bakin g method s a t  hig h altitudes . 

So,  regardles s o f  whethe r  decrease d oxyge n i s th e 

explanatio n fo r  shorte r  statur e i n som e group s o f 

people ,  decrease d oxyge n ha s certainl y bee n foun d t o 

affec t  othe r  things . 

For  eac h typ e o f  information ,  contro l  informatio n wa s 

presente d i n plac e o f  th e experimenta l  informatio n fo r  thre e 

of  th e si x storie s eac h participan t  read .  Thi s informatio n 

was designe d t o matc h th e experimenta l  informatio n i n 

bot h structur e an d lengt h an d t o giv e furthe r  informatio n 

abou t  th e conten t  area ,  withou t  directl y bearin g o n th e 

plausibilit y  o f  eithe r  hypothesis .  (Se e th e appendi x fo r 

examples. ) 

Results and Discussion 

A mixe d mode l  A N O V A wa s use d t o examin e th e effect s 

of  differen t  type s o f  informatio n upo n rating s o f  bot h th e 

Targe t  an d Alternativ e explanations .  Fo r  eac h typ e o f 

information ,  th e withi n subject s variable s wer e 

experimenta l  o r  contro l  statu s an d stor y content .  Subjec t 

was treate d a s a  rando m variable .  Fo r  eac h typ e o f 

information ,  th e chang e i n rating s afte r  readin g th e 

experimenta l  o r  th e contro l  informatio n wa s compared . 

The result s ar e summarize d i n Tabl e 1 . 

The result s o f  thi s experimen t  demonstrat e tha t  ther e ar e 

severa l  differen t  type s o f  informatio n tha t  m a k e peopl e 

mor e o r  les s convince d o f  a n explanation .  Inference s tha t 

discriminat e betwee n th e tw o explanation s significantl y 

increase d th e Targe t  ratin g whil e decreasin g th e ratin g o f 

th e Alternative .  Informatio n abou t  mechanis m an d 

example s o f  simila r  situation s i n whic h th e targe t  facto r 
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Tabl e 1 :  Effect s o f  Additiona l  Informatio n 

Typ e o f 

informatio n 

Discriminatin g 

Inferenc e 

Mechanis m 

Clos e Analog . 

Situatio n 

Distan t  Analog . 

Situatio n 

Resolve d 

Anomal y 

Anomal y 

Mean chang e i n 

rating s fo r 

Targe t 

1.75** * 

-0.1 3 

0.81** * 

-0.1 3 

0.59** * 

-0.1 3 

-0.1 3 

-0.1 9 

0.5 0 

0.1 9 

-0.7 5 

-0.0 6 

Mean chang e i n 

rating s fo r 

Alternativ e 

-0.81** * 

0.1 3 

-0.75** * 

0.1 3 

-029* * 

0.2 0 

-0.2 5 

-0.1 9 

-0.31* * 

0.1 9 

-0.0 6 

0.1 9 

Compariso n o f  experimenta l  (shaded )  vs .  contro l 

*p<.10 ,  **p<.05 ,  ***p<.0 1 

operated each caused a significantly greater increase in 

rating s o f  th e Targe t  explanatio n tha n th e contro l 

information .  I n addition ,  rating s o f  th e Alternativ e 

explanatio n decrease d significantly ,  eve n thoug h th e 

informatio n wa s directe d onl y toward s th e Targe t 

explanation .  Thi s findin g provide s evidenc e tha t 

explanation s ar e no t  considere d i n isolation .  Whe n 

evaluatin g hypotheses ,  peopl e conside r  severa l  option s i n a 

set  simultaneously ,  an d us e informatio n abou t  on e 

explanatio n t o evaluat e othe r  explanations .  Thi s i s 

consisten t  wit h Quine' s suggestio n o f  a n interconnecte d 

web o f  information . 

Whil e anomalou s informatio n appear s t o decreas e 

confidenc e i n th e Targe t  explanation ,  thi s differenc e di d no t 

reac h significance .  Thi s ma y b e becaus e participant s hav e 

alread y resolve d potentia l  anomalie s fo r  themselves ,  an d 

considere d thes e challenge s whe n ratin g bot h th e Targe t 

and Alternativ e hypotheses .  Severa l  participant s mentione d 

reason s t o dismis s th e anomal y i n explainin g thei r  ratings . 

Example s o f  th e targe t  factor' s applicatio n i n a  distantl y 

relate d situatio n di d no t  significantl y influenc e participants ' 

view s o f  th e explanations ,  suggestin g the y di d no t  find 

the m relevan t  enoug h t o use .  Thi s observatio n wa s 

supporte d b y man y participants '  comment s tha t  the y di d 

not  se e th e relationshi p betwee n th e piece s o f  informatio n 

given . 

I n additio n t o establishin g tha t  peopl e rel y o n multipl e 

type s o f  informatio n t o evaluat e eve n rudimentar y theories , 

we als o wante d t o explor e th e circumstance s unde r  whic h 

thi s effec t  holds .  Specifically ,  w e wante d t o investigat e 

ho w evidenc e addressin g th e plausibilit y  o f  differen t 

explanation s influence d th e effect s o f  late r  informatio n 

suc h a s tha t  presente d i n Experimen t  I .  Eve n afte r  readin g 

informatio n tha t  undermine s on e hypothesis ,  d o peopl e stil l 

use additiona l  informatio n i n th e sam e way ? 

Experiment 2 

Method and Procedure 

Participants Thirty undergraduate students (14 men, 16 

women)  participate d i n exchang e fo r  cours e credit . 

Procedure The procedure was similar to that of 

Experimen t  1 ,  wit h on e additiona l  phas e i n th e middle .  I n 

thi s study ,  participant s wer e aske d t o rat e th e explanation s 

fo r  eac h o f  si x stor y problem s thre e separat e times .  Th e 

stor y proble m scenario s wer e identica l  t o thos e use d i n 

Experimen t  1 .  Fo r  th e first  ratings ,  the y wer e show n a n 

observatio n an d th e tw o possibl e explanations . 

For  th e secon d ratings ,  the y wer e give n informatio n tha t 

eithe r  undermine d th e Alternativ e explanatio n o r  lef t  i t 

viable .  (Eac h participan t  ha d th e Alternativ e undermine d 

fo r  thre e o f  th e si x storie s presented ,  an d lef t  viabl e fo r  th e 

othe r  thre e stories. )  Th e Alternativ e wa s undermine d b y 

presentin g evidenc e tha t  event s tha t  woul d b e expecte d t o 

occu r  i f  th e Alternativ e wer e true ,  i n fac t  di d no t  occur .  Fo r 

th e exampl e o f  conquerin g culture s an d thei r  religions ,  th e 

followin g informatio n wa s give n t o undermin e th e 

Alternativ e explanation ; 

Conquere d culture s follo w th e religio n o f  th e 

conquerors ,  an d thi s i s tru e regardles s o f  whethe r  th e 

conqueror s hav e bee n bruta l  an d retaliate d agains t 

non-followers . 

To leav e bot h alternative s stil l  viable ,  i t  wa s suggeste d 

tha t  i t  i s  no t  possibl e t o obtai n th e critica l  informatio n 

neede d t o prov e eithe r  hypothesis .  Fo r  example ,  fo r  th e 

exampl e o f  conquerin g cultures ,  th e followin g informatio n 

was presented ; 

Historica l  record s ar e ofte n fragmentary .  Therefore ,  i t 

i s  no t  alway s clea r  whethe r  ther e actuall y wer e 

similaritie s betwee n th e religion s o f  th e conquere d an d 

th e conquerors ,  no r  i s i t  alway s clea r  whethe r  Ui e 

conqueror s retaliate d agains t  peopl e wh o di d no t  adop t 

th e ne w religion . 

For  th e thir d rating ,  participant s wer e show n a  piec e o f 

additiona l  informatio n a s i n th e firs t  experimen t  (i.e. ,  a n 
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anomaly ,  a n inference ,  etc. )  an d aske d agai n t o rat e th e tw o 

explanations .  A s i n Experimen t  1 ,  i n thre e o f  th e si x 

stories ,  participant s wer e show n th e experimenta l 

informatio n i n thre e o f  th e si x stories ,  an d contro l 

informatio n i n th e othe r  thre e stories . 

Results and Discussion 

We firs t  examine d th e effec t  o f  empirica l  evidenc e 

(whethe r  th e Alternativ e explanatio n wa s undermine d o r 

lef t  viable )  o n rating s o f  th e tw o explanations .  A  mixe d 

model  A N O V A wa s use d t o asses s th e overal l  significanc e 

of  underminin g th e Alternativ e o r  leavin g i t  viabl e o n th e 

ratin g o f  eac h explanation .  Thi s conditio n 

(undermined/stil l  viable )  an d stor y wer e bot h withi n 

subject s variables .  Subjec t  wa s treate d a s a  rando m 

variable .  W h e n informatio n underminin g th e Alternativ e 

was presented ,  participant s wer e les s convince d o f  th e 

viabilit y o f  th e Alternativ e (mea n chang e =  -1.46 )  whil e 

becomin g mor e convince d o f  th e targe t  (mea n chang e = 

0.47) .  W h e n th e Alternativ e wa s lef t  viable ,  th e mea n 

Targe t  ratin g decrease d b y 0.47 ,  whil e th e mea n Alternativ e 

ratin g decrease d b y 0.16 .  Th e differenc e i n change s 

betwee n th e tw o condition s wer e highl y significant ,  F(l , 

148 )  =  96.72 ,  p  <  0.001 ,  an d F(l ,  148 )  =  81.73 ,  p  <  0.001 , 

fo r  th e Targe t  an d th e Alternative ,  respectively . 

Afte r  readin g informatio n suggestin g tha t  th e Alternativ e 

may no t  b e correc t  (i.e. ,  tha t  event s i t  predict s d o no t 

actuall y occur )  participant s foun d thi s explanatio n fa r  les s 

convincin g tha n the y ha d before .  However ,  the y als o the n 

foun d th e Targe t  explanatio n mor e convincing ,  eve n 

thoug h th e informatio n the y rea d wa s no t  relate d t o thi s 

secon d explanation .  Thi s findin g suggest s tha t  th e mer e 

presenc e o f  a n alternativ e alter s one' s belie f  i n th e accurac y 

of  a  theory .  W h e n on e alternativ e become s les s likely ,  an y 

remainin g alternative s suddenl y becom e mor e convincing , 

becaus e ther e ar e a  fmit e se t  o f  plausibl e explanations ,  an d 

th e evaluatio n o f  eac h theor y occur s i n th e contex t  o f  a n 

interconnecte d w e b o f  informatio n 

Next  w e explore d th e effec t  o f  th e additiona l  type s o f 

informatio n o n rating s o f  bot h explanations .  W e use d a 

genera l  linea r  mode l  t o conside r  th e effect s o f  whethe r  th e 

Alternativ e ha d bee n undermined ,  fo r  eac h o f  th e si x type s 

of  information ,  controllin g fo r  story .  Tabl e 2  show s th e 

mean change s ft-om  th e secon d t o th e thir d rating s o f  bot h 

th e experimenta l  an d th e contro l  information .  Th e tabl e 

separatel y examine s th e Targe t  (T )  an d th e Alternativ e (A) , 

considerin g whethe r  th e Alternativ e wa s undermine d o r  no t 

i n th e secon d phase . 

However ,  eve n whe n on e theor y i s  undermined , 

additiona l  informatio n ca n stil l  hav e a  significan t  effec t  o n 

th e rating s o f  bot h explanations .  Compatibl e wit h 

Tabl e 2 :  Effect s o f  additiona l  informatio n w h e n 

Alternativ e undermine d o r  stil l  viabl e 

Typ e o f 

infor -

matio n 

Disc . 

Inferenc e 

Mech-

anis m 

Clos e 

Analag . 

Sit n 

Distan t 

Analag . 

Si m 

Resolve d 

A n o m. 

Anomal y 

M e an A  i n T  rating s 

A under -

mine d 

I.57» * 

-0.1 3 

0.5 0 

0.1 4 

0.43* * 

0.0 0 

-0.5 0 

0.0 0 

0.1 4 

0.1 3 

-1.0 0 

-0.1 4 

A stil l 

viabl e 

2.00* * 

0.1 4 

1.00* * 

-0.1 3 

0.2 5 

0.0 0 

0.1 4 

0.0 0 

0.6 3 

0.0 0 

-0.8 6 

0.0 0 

Mean A  i n A  rating s 

A under -

mine d 

-0.86 * 

0.2 5 

-0.2 5 

0.0 0 

-0.2 9 

0.0 0 

0.0 0 

0.0 0 

0.2 9 

0.1 3 

0.2 5 

0.2 9 

A stil l 

viabl e 

-1.00* * 

0.1 4 

-0.1 4 

0.0 0 

0.0 0 

0.0 0 

-0.1 4 

0.0 0 

-0.2 5 

0.0 0 

0.0 0 

0.3 8 

Compariso n o f  experimenta l  (shaded )  vs .  contro l 

*p<.10,**p<.05 ,  ***p<.0 1 

Experiment 1, we found that discriminating inferences, 

mechanis m information ,  an d closel y analogou s situation s 

significantl y influence d rating s o f  th e Targe t  explanation ,  a t 

leas t  unde r  som e conditions .  Again ,  anomalou s 

informatio n ha d a  non-significan t  impact ,  an d distan t 

analogie s wer e viewe d a s to o differen t  t o affec t  view s o n 

th e Targe t  hypothesis .  N o consisten t  patter n emerge d i n th e 

change s i n rating s o f  th e Alternativ e explanation . 

General Discussion 

Take n together ,  th e result s o f  thes e tw o studie s indicat e tha t 

peopl e conside r  evidenc e i n context ,  an d rel y o n severa l 

differen t  type s o f  informatio n whe n evaluatin g theories .  A 

complet e "we b o f  information "  consist s o f  m a n y differen t 

type s o f  knowledge ,  collatera l  informatio n tha t  buttresse s a 

centra l  concep t  i n multipl e ways .  I t  als o include s 

informatio n abou t  multipl e explanations ,  s o tha t  th e 

plausibilit y o f  on e hypothesi s i s  dependen t  o n informatio n 

abou t  th e other . 

Previou s researc h abou t  h o w peopl e evaluat e theorie s ha s 

looke d a t  th e theorie s i n isolation ,  an d ha s onl y examine d 

th e effect s o f  n e w informatio n o n th e targe t  account . 
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Clearly ,  thi s i s onl y on e piec e o f  th e picture .  When 

considerin g tw o hypothese s together ,  informatio n abou t 

onl y on e hypothesi s ca n chang e th e rating s o f  both .  Thi s 

findin g argue s fo r  a  mor e comprehensiv e approac h i n 

futur e research ,  addressin g th e impac t  o f  informatio n o n 

more tha n simpl y on e theor y i n isolation .  Instead ,  i t  i s 

critica l  t o explor e th e effect s o f  ne w informatio n o n al l 

relevan t  piece s o f  a n interconnecte d we b o f  informatio n 

used t o evaluat e evidence . 

Afte r  confirmin g tha t  eve n rudimentar y explanation s ar e 

evaluate d i n context ,  th e obviou s nex t  ste p i s t o describ e 

what  sort s o f  informatio n affec t  suc h evaluations . 

Consisten t  wit h pas t  researc h (e.g. ,  Koslowski ,  1996) ,  w e 

foun d tha t  informatio n abou t  mechanis m make s a n 

explanatio n increasingl y convincing .  When n o othe r 

informatio n i s given ,  thi s informatio n als o make s a n 

alternativ e explanatio n les s convincing . 

Informatio n tha t  differentiate s betwee n tw o competin g 

explanation s b y supportin g on e an d no t  th e othe r  i s mos t 

compyellin g ~  i t  make s on e explanatio n muc h mor e 

convincing ,  an d th e othe r  muc h les s so . 

Anomalou s informatio n change s rating s bu t  no t 

significantly .  Participants '  comment s sugges t  tha t  the y 

may b e considerin g suc h informatio n whe n ratin g th e 

explanations .  Chin n an d Brewe r  (1993 )  hav e suggeste d 

tha t  ther e ar e seve n differen t  way s peopl e respon d t o 

anomalou s data ,  indicatin g a  potentia l  directio n fo r 

explorin g th e rol e o f  anomalou s information .  Furthe r 

exploratio n o f  thes e seve n response s ma y b e necessar y t o 

determin e wh y th e anomalou s informatio n ha d a 

nonsignifican t  effec t  i n thes e studies . 

Whil e knowledg e o f  a  closel y relate d analogou s situatio n 

i n whic h th e targe t  facto r  operate s a s a  causa l  mechanis m 

increase s rating s o f  th e Targe t  explanation ,  knowledg e 

about  a  distantl y relate d situatio n doe s not .  Thi s finding  i s 

consisten t  wit h th e observatio n tha t  "long-distanc e 

analogies "  ar e fa r  les s likel y yiel d ne w insight s tha n muc h 

more closel y relate d analogie s (Dunbar ,  1995) . 

I n summary ,  evidenc e relate d t o on e explanatio n als o 

affect s th e rating s o f  th e plausibilit y  o f  anothe r  explanation , 

suggestin g th e existenc e o f  a  we b o f  information .  Thes e 

explorator y studie s sugges t  tha t  severa l  type s o f  evidenc e 

compris e thi s web ,  includin g knowledg e abou t  mechanism , 

inference s tha t  differentiat e betwee n hypotheses ,  an d 

closel y relate d analogou s situations .  Al l  yiel d informatio n 

tha t  significantl y influence s rating s o f  tw o alternativ e 

explanations .  Accordingly ,  w e believ e tha t  futur e studie s 

of  theor y evaluatio n mus t  tak e int o accoun t  th e interrelate d 

web o f  informatio n i n orde r  t o captur e accuratel y ho w 

peopl e reason . 
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Appendix 

An exampl e o f  contro l  informatio n fo r  discriminatin g 

inferences : 

I f  conquere d culture s d o adop t  th e ne w religio n becaus e 

of  perceive d similarities ,  an d no t  jus t  fo r  publi c show ,  the n 

we shoul d fin d statue s an d shrine s t o th e ne w god s eve n i n 

th e section s o f  privat e home s tha t  wer e ope n onl y t o famil y 

members.  Thos e room s woul d no t  b e unde r  publi c scrutin y 

so tha t  fea r  o f  retaliatio n woul d no t  b e a n issue . 

However ,  afte r  s o lon g a  time ,  i t  i s  no t  alway s possibl e t o 

tel l  whic h room s wer e an d wer e no t  unde r  publi c scrutiny . 

An exampl e o f  contro l  informatio n fo r  th e analogou s 

situations : 

Peopl e wh o liv e i n th e mountain s o f  Mexic o hav e 

fascinatin g culuir e tha t  ha s bee n muc h studie d b y 

anthropologists . 

They hav e complicate d kinshi p structure s an d a  stron g 

traditio n o f  ora l  storytelling ,  whic h enable s the m t o pas s o n 

storie s an d legend s t o ne w generations . 
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