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c h i n n O v m d . c s o . u i u c . e d u 

Abstrac t 

Philosophers have disagreed about whether theories that 
make successfu l  prediction s ar e mor e believabl e tha n 
theorie s tha t  merel y explai n dat a tha t  hav e ahead y bee n 
discovered .  Predictivist s believ e tha t  theorie s tha t  mak e 
successfu l  prediction s hav e a n edg e ove r  theorie s tha t  offe r 
onl y retrospectiv e explanation s o f  th e sam e data . 
Nonpredictivist s maintai n tha t  whethe r  a  theor y predict s 
dat a o r  explain s dat a retrospectivel y i s  irrelevan t  t o th e 
believabilit y  o f  th e theory .  Th e purpos e o f  thi s pape r  i s t o 
repor t  o n thre e psychologica l  experiment s designe d t o 
determin e whethe r  undergraduate s behav e a s predictivist s o r 
nonpredictivist s whe n the y evaluat e theories .  Result s 
indicat e tha t  subject s behave d a s nonpredictivist s whe n 
one theor y predicte d a  bod y o f  dat a an d a  secon d theor y wa s 
devise d late r  t o explai n th e sam e dat a retrospectively . 
However ,  subject s behave d a s predictivist s i n th e situatio n 
i n whic h a  theor y retreate d i n th e fac e o f  anomalou s dat a b y 
addin g a n auxiliar y hypothesis ;  fo r  instance ,  theorie s tha t 
predicte d dat a b y addin g th e necessar y auxiliar y hypothese s 
befor e th e dat a cam e i n wer e mor e believabl e tha n theorie s 
tha t  adde d th e auxiliar y hypothesi s i n reactio n t o th e data . 
Thes e result s sugges t  tha t  cognitiv e model s o f  theor y 
choic e tha t  assum e tha t  peopl e ar e nonpredictivist s ma y 
requir e modification . 

An unresolved issue in the philosophy of science is whether 
theorie s tha t  m a k e successfu l  prediction s are ,  othe r  thing s 
bein g equal ,  mor e believabl e tha n theorie s tha t  merel y 
explai n dat a tha t  ar e alread y k n o w n .  Accordin g t o th e 
predictivis t  positio n (Lakatos ,  1970 ;  Maher ,  1990 ,  1992 , 
1993 ;  Popper ,  1959) ,  a  theor y tha t  make s successfu l 
empirica l  prediction s abou t  n e w dat a i s mor e credibl e tha n a 
theor y tha t  explain s th e sam e dat a afte r  th e fact .  Accordin g 
t o th e opposit e positio n (Brinberg ,  Lynch ,  &  Sawyer ,  1992 ; 
Norwich ,  1982 ;  Howson ,  1991 ;  H o w s o n &  Franklin ,  1991 ; 
Keynes ,  1921 ;  Thagard ,  1992) ,  whic h I  wil l  cal l  th e 
nonpredictivis t  position ,  a  theor y tha t  predict s n e w dat a i s 
no mor e believabl e tha n a  theor y tha t  retrospectivel y 
explain s th e sam e data .  T o a  predictivist ,  th e timin g o f 
hypothese s matters ;  hypothese s tha t  predat e (an d predict )  dat a 

ar e superio r  t o hypothese s tha t  merel y postdat e data .  T o a 
nonpredictivist ,  th e timin g o f  a  theor y i s  irrelevant ;  a 
theory' s credibilit y  i s  determine d solel y b y h o w wel l  th e 
theor y explain s a  bod y o f  data ,  regardles s o f  whethe r  o r  no t 
th e theor y predicte d som e subse t  o f  th e data . 

Th e differenc e betwee n predictivist s an d nonpredictivist s i s 
clearl y see n i n thei r  interpretatio n o f  w h y scientist s becam e 
convince d tha t  Mendeleev' s periodi c tabl e w a s correct . 
Accordin g t o th e predictivis t  thesis ,  Mendeleev' s periodi c 
tabl e gaine d credibilit y  becaus e i t  successfull y predicte d th e 
existenc e an d propertie s o f  thre e as-yet-undiscovere d 
element s (Maher ,  1993) .  Accordin g t o th e nonpredictivis t 
thesis ,  th e periodi c tabl e w a s believabl e jus t  becaus e i t 
provide d a  goo d accoun t  o f  th e chemica l  data ,  an d i t  woul d 
hav e bee n jus t  a s believabl e i f  i t  ha d bee n devise d afte r  thes e 
thre e element s ha d alread y bee n discovere d ( H o w s o n & 
Franklin ,  1991) . 

M a ny model s o f  theor y choic e i n cognitiv e scienc e ar e 
base d o n a  nonpredictivis t  position .  Fo r  instance ,  Thagar d 
(1992 )  ha s develope d a  connectionis t  mode l  o f  theor y choic e 
calle d E C H O tha t  choose s betwee n riva l  theorie s o n th e 
basi s o f  whic h theor y explain s a  bod y o f  dat a mos t 
coherently ,  irrespectiv e o f  whethe r  th e hypothese s o f  th e 
rival  theorie s predate d o r  postdate d th e data .  Althoug h 
originall y develope d a s a  mode l  o f  scientifi c  revolution s i n 
th e histor y o f  science ,  E C H O ha s als o bee n applie d a s a 
model  o f  theor y choic e i n nonscientist s (e.g. ,  Schan k & 
Ranney ,  1992) .  Psychologist s w h o hav e discusse d factor s 
tha t  influenc e theor y choic e seldo m tak e th e timin g o f 
hypothese s int o accoun t  (e.g. ,  Chin n &  Brewer ,  1993) . 

Th e purpos e o f  thi s pape r  i s  t o examin e th e issu e o f 
whethe r  peopl e (nonscientists )  ar e predictivist s o r 
nonpredictivist s w h e n the y evaluat e theories .  I f  peopl e 
operat e a s predictivists ,  model s o f  h u m a n theor y choic e 
shoul d tak e th e timin g o f  theoretica l  hypothese s int o 
accoun t  I f  peopl e operat e a s nonpredictivists ,  the n model s 
of  h u m a n theor y choic e nee d no t  incorporat e informatio n 
abou t  th e timin g o f  hypotheses . 
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Pilo t  S t u d y 

M e t h o d 

T o obtai n a  baselin e measur e o f  whethe r  peopl e ten d t o b e 
prediciivist s o r  noiipredictivists ,  3 0 undergraduate s rea d a 
tex t  o f  abou t  33 0 word s describin g tw o fictiona l  theorie s 
tha t  wer e calle d N .  F .  Theor y an d Brans-Dick e Theory . 
Accordin g t o th e text ,  N .  F .  Theor y wa s develope d i n th e 
1930 s t o accoun t  fo r  certai n reaction s involvin g radioactiv e 
decay .  Th e theor y wa s sai d t o hav e predicte d th e emissio n o f 
a massless ,  electricall y neutra l  particl e calle d th e neutrino , 
whic h woul d b e extremel y difficul t  t o detect .  Th e tex t  state d 
tha t  othe r  scientist s scoffe d a t  N .  F .  Theor y becaus e o f  it s 
predictio n o f  a n undetectabl e particle .  Bu t  i n th e 1950s , 
newl y develope d equipmen t  enable d scientist s t o detec t  th e 
neutrino ,  thu s providin g strikin g vindicatio n fo r  N .  F . 
Theory .  Th e tex t  wen t  o n t o stat e tha t  i n th e 1980 s a  rival 
theory ,  Brans-Dick e theory ,  wa s develope d b y tw o scientist s 
w ho examine d al l  o f  th e radioactivit y phenomen a explaine d 
by N .  F .  Theor y an d the n develope d a  ne w theor y tha t  ca n 
explai n al l  o f  thes e sam e phenomena ,  includin g th e 
emissio n o f  neutrinos .  Accordin g t o th e text ,  bot h N .  F . 
Theor y an d Brans-Dick e Theor y wer e consisten t  wit h al l 
know n data ;  th e theorie s d o mak e som e differen t  predictions , 
but  thes e prediction s ca n b e teste d onl y wit h th e hel p o f 
particl e accelerator s large r  tha n w e hav e today . 

Hal f  o f  th e subject s rea d a n additiona l  paragrap h o f  7 5 
word s tha t  m a d e th e predictio n issu e explici t  Th e paragrap h 
explaine d tha t  som e scientist s believ e tha t  N .  F .  Theor y 
shoul d ge t  credi t  fo r  makin g a  bol d prediction ,  wherea s othe r 
scientist s believ e tha t  i t  doesn' t  matte r  whic h theor y mad e 
th e initia l  prediction . 

Afte r  readin g th e text ,  subject s rate d th e exten t  t o whic h 
the y believe d eac h theor y wa s correc t  o n a  0  t o 1 0 scale ,  an d 
the y wrot e explanation s fo r  thei r  ratings . 

Hypotheses 

I f  predictivis m i s correct ,  subject s shoul d rat e N .  F .  Theor y 
highe r  becaus e o f  it s  bol d prediction .  I f  nonpredictivis m i s 
correct ,  subject s shoul d giv e N .  F .  Theor y an d Brans-Dick e 
Theor y equa l  ratings . 

Results 

Th e result s o f  thi s pilo t  stud y gav e clea r  suppor t  t o th e 
nonpredictivis t  position .  Almos t  al l  subject s (2 8 o f  30 ) 
gav e N .  F .  Theor y an d Brans-Dick e Theor y equa l  ratings .  I t 
di d no t  matte r  whethe r  subject s rea d th e paragrap h tha t 
explicitl y  raise d th e issu e o f  predictiveness ;  1 4 o f  1 5 
subject s i n eac h conditio n gav e th e tw o theorie s equa l 
ratings . 

For  th e configuratio n o f  theorie s an d evidenc e use d i n thi s 
study ,  th e predictivis t  hypothesi s wa s contradicted . 

E x p e r i m e n t  1 

I n th e pilo t  stud y jus t  described ,  th e nonpredictivis t  thesi s 
was supported .  However ,  th e situatio n use d i n th e pilo t 
stud y wa s atypica l  o f  actua l  scienc e i n on e crucia l  respect . 
Subject s rea d abou t  stati c theories ,  theorie s tha t  wer e fuU y 
develope d fro m th e outse t  an d wer e neve r  change d thereafter . 
Actua l  scienc e i s dynamic ,  wit h theorie s undergoin g 
constan t  revisio n t o accommodat e n e w data .  Perhap s 
predictivis m prevail s unde r  mor e dynami c circumstances . 

As a n illustration ,  conside r  thi s situation .  Theor y Y 
explain s a  bod y o f  dat a D ,  bu t  ne w dat a D l  ar e discovere d 
tha t  contradic t  Theor y Y  a s i t  currentl y stands .  T o explai n 
D l ,  Theor y Y  mus t  introduc e a n auxiliar y hypothesi s YI . 
{ Y +  Y l }  thu s explain s D l  retrospectively .  N o w ,  suppos e 
tha t  Theor y Y  ha d alread y include d th e auxiliar y hypothesi s 
Yl  prio r  t o th e discover y o f  D l .  I n thi s case ,  { Y +  Y l ) 
woul d hav e predicte d D l . 

A predictivis t  woul d argu e tha t  { Y +  Y l }  i s  mor e 
believabl e i f  Y l  i s  adde d prio r  t o th e discover y o f  D l  tha n i f 
YI  i s  adde d afte r  th e discover y o f  D l .  However ,  becaus e 
nonpredictivist s den y tha t  th e timin g o f  hypothese s 
influence s th e believabilit y  o f  thos e hypotheses , 
nonpredictivist s shoul d maintai n tha t  { Y +  Y l }  explain s { D 
+ D l }  jus t  a s wel l  whe n Y l  wa s adde d afte r  th e discover y o f 
Dl  a s whe n Y l  wa s adde d prio r  t o th e discover y o f  Dl . 
Experimen t  1  wa s designe d t o tes t  thes e tw o positions . 

Method 

Subjects .  Seventy-si x undergraduate s enrolle d i n 
introductor y educationa l  psycholog y course s participate d i n 
th e experiment . 

Materials. Subjects read passages of 475 to 525 words. 
The passage s bega n b y describin g tw o theorie s designe d t o 
explai n wh y coo l  weathe r  ofte n cause s plant s t o sto p 
growin g eve n afte r  th e weathe r  w a r m s u p again .  Th e 
rubisc o theor y attribute d th e halte d growt h t o deactivatio n o f 
th e enzym e rubisc o activase ;  th e carboxydismutas e theor y 
attribute d th e suspende d growt h t o deactivatio n o f  a  differen t 
enzyme ,  carboxydismutase . 

Al l  subject s the n rea d dat a i n whic h a n independen t  tea m 
of  scientist s foun d depresse d level s o f  rubisc o activas e i n 
chille d tomatoe s bu t  wer e unabl e t o determin e th e level s o f 
carboxydismutase ;  thes e result s wer e consisten t  wit h th e 
rubisc o theor y bu t  potentiall y  inconsisten t  with  th e 
carboxydismutas e theory . 

Next  th e subject s rea d abou t  h o w proponent s o f  eac h 
theor y responde d t o thi s piec e o f  data .  Th e rubisc o theor y 
had predicte d depresse d level s o f  rubisc o activas e an d 
therefor e counte d th e dat a a s a  successfu l  prediction ,  bu t  th e 
carboxydismutas e theor y require d a n auxiliar y hypothesi s t o 
explai n wh y level s o f  rubisc o activas e wer e depressed . 

Finally ,  subject s rate d thei r  beUe f  i n eac h theor y o n a  0  t o 
10 scale ,  an d the y explaine d thei r  ratings . 
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Tabl e 1 .  Experimenta l  Condition s i n Experimen t  1 . 

Predictiv e Reactiv e 

Exception-barrin g 
auxiliar y hypothesi s 

Rubisc o theor y predict s tomal o dalii . 
Carboxydismutas e theor y say s i n advanc e tha t 
tomatoe s ar e exceptions . 

Rubisc o theor y predict s tomat o data . 
Carboxydismutas e theor y say s pos t  ho c tha t 
tomatoe s ar e exceptions . 

Revised-pathwa y 
auxiliar y hypothesi s 

Rubisc o theor y predict s tomat o data . 
Carboxydismutas e theor y say s i n advanc e tha t 
deactivatin g carboxydismutas e ha s th e sid e effec t 
of  deactivatin g rubisc o activase . 

Rubisc o theor y predict s tomat o data . 
Carboxydismutas e theor y say s pos t  ho c tha t 
deactivatin g carboxydismutas e ha s th e sid e effec t 
of  deactivatin g rubisc o activase . 

Design .  T w o factor s wer e crosse d i n a  2  x  2  design .  On e 
facto r  wa s th e typ e o f  auxiliar y hypothesi s use d b y th e 
carboxydismutas e theory .  Th e exception-barrin g auxiliar y 
hypothesi s asserte d tha t  tomatoe s wer e a n exception ,  tha t  th e 
carboxydismutas e theor y di d no t  appl y t o tomatoes . 
Exception-barrin g hypothese s ar e a n extrem e typ e o f  a d ho c 
respons e t o anomalou s dat a (Lakatos ,  1976) .  Th e revised -
pathwa y auxiliar y hypothesi s explaine d awa y th e depresse d 
leve l  o f  rubisc o activas e b y alterin g th e biochemica l 
pathwa y assume d b y th e carboxydismutas e theory . 
Carboxydismutas e theorist s sai d tha t  th e deactivatio n o f 
carboxydismutas e produce d tli e side-effec t  o f  deactivatin g 
rubisc o activase ,  bu t  tha t  th e deactivatio n o f  rubisc o activas e 
di d no t  pla y a  causa l  rol e i n stoppin g plan t  growth . 

The secon d facto r  wa s whethe r  th e auxiliar y hypothesi s i n 
th e carboxydismutas e theor y wa s predictiv e o r  reactive .  A s 
an example ,  conside r  th e exception-barrin g auxiliar y 
hypothesis .  I n th e predictiv e condition ,  carboxydismutas e 
theorist s asserte d fro m th e ver y start ,  prio r  t o th e experimen t 
wit h chille d tomatoes ,  tha t  tomatoe s wer e a n exceptio n t o 
th e theory .  I n th e reactiv e condition ,  carboxydismutas e 
theorist s asserte d tha t  tomatoe s wer e a n exceptio n t o th e 
theor y onl y afte r  seein g th e dat a fro m th e chille d tomatoes ; 
her e th e exception-barrin g appear s t o b e a n a d ho c reactio n t o 
th e data .  Th e revised-pathwa y auxiliar y hypothesi s wa s 
made eithe r  predictiv e o r  reactiv e i n a  simila r  way . 

Tabl e 1  present s a  synopsi s o f  th e fou r  condition s i n th e 
2x 2 design . 

Hypotheses 

Notic e tha t  fo r  eac h typ e o f  auxiliar y hypothesis ,  th e final 
configuratio n o f  dat a an d theor y i s th e sam e i n th e predictiv e 
and reactiv e conditions .  I n eac h case ,  th e carboxydismutas e 
theor y plu s on e auxiliar y hypothesi s i s use d t o explai n th e 
same piec e o f  data .  Th e onl y differenc e i s th e timin g o f  th e 
introductio n o f  th e auxiliar y hypothesi s i n th e 
carboxydismutas e theory .  Thus ,  th e nonpredictivis t  shoul d 
predic t  tha t  th e predictiv e an d reactiv e version s o f  th e theor y 
ar e equall y believable .  Th e predictivis t  woul d expec t  th e 
reactiv e auxiliar y hypothesi s t o weake n belie f  i n th e theory , 
compare d wit h th e predictiv e auxiliar y hypothesis . 

Result s 

The dependent variable was the relative preference for the 
carboxydismutas e theory ,  calculate d a s th e ratin g fo r  th e 
carboxydismutas e theor y minu s th e ratin g fo r  th e rubisc o 
theory .  Ther e wer e tw o mai n effect s wit h n o interaction . 
First ,  ther e wa s a  genera l  preferenc e fo r  th e rubisc o theory , 
but  thi s preferenc e wa s les s whe n th e auxiliar y hypothesi s o f 
th e carboxydismutas e theor y wa s predictiv e rathe r  tha n 
reactiv e (mea n difference s o f  -0.5 9 an d -1.77 ,  respectively ; 
F(l,72 )  =  4.39 ,  p  <  .05) .  Second ,  th e carboxydismutas e 
theor y wa s relativel y mor e believabl e wit h th e revised -
pathwa y auxiliar y hypothesi s tha n wit h th e exception -
barrin g hypothesi s (mea n difference s o f  -0.2 9 an d -2.11 , 
respectively ;  F  (1,72 )  =  11.03 ,  p  <  .01) . 

Thes e result s suppor t  th e predictivis t  thesis .  Th e 
believabilit y  o f  th e combinatio n o f  th e carboxydismutas e 
theor y an d it s auxiliar y hypothesi s (Theor y Y  +  Auxiliar y 
Hypothesi s Y l )  depende d o n whe n th e auxiliar y hypothesi s 
was introduced .  W h e n th e auxiliar y hypothesi s wa s 
presente d a s a  reactiv e respons e t o anomalou s data ,  th e 
carboxydismutas e theor y wa s les s believabl e tha n whe n th e 
auxiliar y hypothesi s wa s propose d prio r  t o th e discover y o f 
th e sam e data .  Th e timin g o f  theoretica l  hypothese s 
mattered ,  no t  jus t  th e theoretica l  hypothese s themselves . 

Experiment 2 

Experimen t  2  provide s a  furthe r  tes t  o f  th e predictivis t 
thesis ,  usin g a  ne w domai n an d a  ne w configuratio n o f 
theories .  Th e basi c strateg y wa s t o contras t  tw o situations , 
whic h ar e outline d i n Tabl e 2 .  I n Situatio n A ,  Theor y X 
and Theor y Y  ar e bot h designe d t o explai n Dat a D ,  bu t  th e 
tw o theorie s mak e opposit e prediction s abou t  a  ne w piec e o f 
data ,  D I .  Theor y X  predict s tha t  D l  wil l  b e found ,  bu t 
Theor y Y  predict s tha t  D l  wil l  no t  b e found .  Theor y X' s 
predictio n turn s ou t  t o b e correct ,  an d Theor y Y' s i s 
incorrect .  I n orde r  t o explai n { D +  D l } ,  proponent s o f 
Theor y Y  respon d b y addin g auxiliar y hypothesi s Yl .  I n 
Situatio n B ,  Theor y X  an d Theor y { Y +  Y l }  ar e bot h 
develope d afte r  bot h D  an d D l  ar e alread y known ;  thus ,  bot h 
retrospectivel y explai n th e sam e dat a { D +  D l ) .  I n bot h 
situations .  Theor y X  i s contrasted ,  i n th e end ,  wit h Theor y 
{ Y +  Yl }  i n th e contex t  o f  dat a { D +  D l } .  Thus ,  th e final 
configuratio n o f  dat a an d competin g theorie s i n th e tw o 
situation s i s identical . 
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Tabl e 2 .  Conceptua l  outlin e o f  Experimen t  2 . 

Scenari o 

tim e 1 

tim e 2 

tim e 3 

tim e 4 

Fina l  Configuratio n 
ofThewie s an d Dat a 

Situatio n A :  Predictiv e 

Dat a D  ar e know n 

Theor y X  i s devise d t o explai n D ,  an d als o 
predict s D l . 
Theor y Y  i s devise d t o explai n D ,  an d als o 
predict s no/Dl . 

Datu m D l  become s known . 

Theor y X  need s n o change . 
Theor y Y  add s hypothesi s Y l  i n orde r  t o 
explai n D l . 

Theor y X  explain s D  &  D l . 
Theor y Y + Y l  explain s D  &  D l . 

Situatio n B :  Nonprcdictiv e 

Dat a D  ar e know n 

Datu m D l  become s known . 

Theor y X  i s devise d t o explai n D  &  D l . 
Theor y Y  wit h Y l  i s  devise d t o explai n D  & 
D l . 

Theor y X  explain s D  &  D l . 
Theor y Y  +  Y l  explain s D  &  D l . 

Hypothese s 

Accordin g t o th e nonpredictivis t  position ,  subject s shoul d 
not  diffe r  i n thei r  evaluation s acros s th e tw o situations .  I n 
bot h situations .  Theor y X  is ,  i n th e end ,  pitte d agains t 
Theor y { Y +  Y l } ,  an d i n bot h situaUons ,  X  an d { Y +  Y l ) 
ar e intende d t o explai n th e sam e dat a { D +  D l } .  Therefore , 
fo r  th e nonpredictivist ,  th e histor y o f  X  an d Y  (X' s 
successfu l  predictio n an d Y' s reactive  introductio n o f  Y l ) 
shoul d no t  matter .  Onl y th e final  configuratio n o f  X ,  { Y + 
Y l } ,  an d { D +  D l }  shoul d matter . 

Accordin g t o th e predictivis t  view ,  th e histor y o f  X  an d Y 
shoul d matter .  I n Situatio n A ,  th e fac t  tha t  Theor y X  mad e 
a successfu l  predictio n an d Y  wa s pu t  o n th e defensiv e 
shoul d wor k t o th e favo r  o f  Theor y X .  Thus ,  Theor y X 
shoul d b e relatively  mor e attractiv e i n Situatio n A  tha n i n 
Situatio n B . 

Experimen t  2  additionall y raise s th e issu e o f  whethe r 
differen t  type s o f  auxiliar y hypothese s introduce d i n response 
t o anomalou s dat a ca n hav e differen t  effect s o n theor y 
evaluation .  Perhap s predictivis m hold s fo r  som e type s o f 
auxiliar y hypothesi s bu t  no t  fo r  others . 

Method 

Subjects .  Forty-fou r  student s i n introductor y educationa l 
psycholog y course s participate d i n th e experiment . 

Procedure and Materials. The basic procedure was like 
tha t  o f  th e previou s experiment :  Subject s rea d abou t  tw o 
competin g theorie s an d the n rate d thei r  belie f  i n th e tw o 
theories .  I n thi s experiment ,  th e scientifi c  issu e wa s th e 
caus e o f  a n extensiv e formatio n o f  dee p channel s tha t  cove r 
much o f  th e easter n par t  o f  th e stat e o f  Washington .  Th e 
tw o competin g theorie s wer e th e single-floo d theory ,  whic h 
hold s tha t  a  singl e giganti c flood  carve d th e channels ,  an d 
th e many-flood s theory ,  whic h assert s tha t  th e channel s wer e 
graduall y cu t  b y man y smal l  floods  ove r  thousand s o f  years . 
The text s wer e 50 0 t o 65 0 word s long . 

Design. Two factors were manipulated in a 2 x 2 design. 
Th e first  facto r  wa s predictiveness .  I n th e predictiv e 
condition ,  th e single-floo d theorist s mad e a  successfu l 

prediction ,  an d th e many-flood s theorist s mad e a n 
unsuccessfu l  prediction ,  whic h force d the m t o dea l  wit h th e 
resultin g anomalou s data .  I n th e nonpredictiv e condition , 
bot h theorie s wer e entirel y retrospective ,  develope d onl y 
afte r  al l  o f  th e relevant  dat a wer e alread y known . 

The secon d facto r  wa s th e typ e o f  auxiliar y hypothesi s 
adde d b y th e many-flood s theorist s t o accoun t  fo r  th e 
anomalou s data .  T w o type s o f  auxiliar y hypothese s wer e 
used ,  a  hypothesi s tha t  enable d th e many-flood s theorist s t o 
rejec t  th e dat a an d a  hypothesi s tha t  enable d th e many-flood s 
theorist s t o accommodat e th e data .  Accommodatin g th e 
anomalou s dat a mean t  acceptin g th e anomalou s dat a a s vali d 
but  explainin g th e dat a awa y withou t  givin g u p th e cor e 
hypothesi s tha t  man y floods  rathe r  tha n a  singl e flood  carve d 
th e channels .  I n th e reactive  condition ,  th e accommodativ e 
auxiliar y hypothesi s amounte d t o s l  periphera l  theor y chang e 
(se e Chin n &  Brewer ,  1993 ;  Lakatos ,  1970) .  Th e resultin g 
fou r  condition s ar e describe d below : 

1. Predictive/Reject. The single-flood theory 
makes a  successfu l  prediction ;  th e many-flood s 
theor y m a k e s a n unsuccessfu l  prediction .  Th e 
many-flood s theor y reject s th e anomalou s data . 
Accordin g t o th e tex t  i n thi s condition ,  bot h theorie s wer e 
advance d i n th e 1920 s t o explai n th e channel s i n 
Washingto n state .  Th e single-floo d theor y ha d ver y fe w 
proponent s becaus e single-floo d theorist s coul d no t  explai n 
wher e al l  th e wate r  neede d fo r  a  catastrophi c flood  woul d 
come from .  Th e fe w single-floo d proponent s predicte d tha t  a 
sourc e fo r  th e wate r  woul d someda y b e discovered ,  bu t 
many-floo d proponent s wer e certai n tha t  n o suc h sourc e 
woul d eve r  b e found .  However ,  th e single-floo d theorist s 
wer e vindicate d whe n evidenc e wa s foun d fo r  a  larg e 
prehistori c lak e i n wha t  i s  no w wester n Montana .  Thi s lak e 
had bee n danmie d b y a  glacier ,  an d th e geologi c evidenc e 
indicate d tha t  th e lak e ha d suddenl y dumpe d enormou s 
amount s o f  wate r  t o th e wes t  whe n th e glacie r  d a m brok e 
apart .  Thus ,  th e single-floo d theor y ha d mad e a  bol d an d 
successfu l  prediction . 

Many-flood s theorist s responde d b y rejectin g thi s ne w 
piec e o f  data .  The y argue d tha t  th e flood  water s neve r 
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reache d Washingto n becaus e th e water s wer e first  swallowe d 
up b y fissures  tha t  opene d i n th e groun d unde r  th e lake . 
Thi s respons e reject s th e notio n tha t  th e flood  water s eve r 
reache d Washington . 

2. Predictive/Accommodate. The singie-fluod 
theor y make s a  successfu l  prediction ;  th e many -
flood s theor y m a k e s a n unsuccessfu l  prediction . 
T h e many- f lood s theor y a c c o m m o d a t e s th e 
anomalou s data ,  mak in g a n implici t  chang e b y 
denyin g tha t  a  singl e larg e floo d coul d hav e 
carve d th e channels .  Th e tex t  i n thi s experimenta l 
conditio n wa s identica l  t o tha t  o f  th e previou s condition , 
excep t  fo r  th e respons e o f  th e many-flood s theorist s t o th e 
evidenc e o f  th e glacia l  flood.  I n thi s condition ,  unlik e th e 
previou s condition ,  th e many-floo d theorist s accepte d th e 
dat a indicatin g tha t  th e lak e ha d flooded  int o Washington ,  s o 
the y neede d t o find  a  wa y t o accommodat e th e dat a withou t 
givin g u p thei r  theory .  Therefore ,  the y argue d tha t  eve n 
thoug h a  catastrophi c flood  ha d occurred ,  a  singl e flood 
woul d no t  suffic e t o creat e dee p channels ,  whic h ca n b e 
CTeated  onl y b y man y year s o f  repeate d erosion . 

Thi s respons e appear s t o involv e a  modificatio n t o th e 
many-flood s theory .  Th e fac t  tha t  th e many-floo d theorist s 
originall y predicte d tha t  n o sourc e o f  wate r  woul d b e foun d 
implie s tha t  the y ha d believe d Uia t  a  larg e flood  coul d hav e 
carve d th e channel s i f  ther e ha d bee n a  larg e flood.  N o w thi s 
implie d belie f  i s  altered ,  a s th e many-floo d theorist s n o w 
deny tha t  a  larg e flood  coul d carv e th e channels . 

3. Nonpredictive/Reject. Both theories are 
retrospective .  T h e many-flood s theor y reject s th e 
anomalou s data .  Accordin g t o th e tex t  i n thi s condition , 
bot h th e single-floo d theor y an d th e many-flood s theor y wer e 
develope d afte r  th e evidenc e fo r  th e glacia l  lak e i n 
Montan a ha d bee n discovered .  Th e single-floo d theor y cite d 
th e lak e an d it s flooding  t o th e wes t  a s su-on g supportin g 
evidence .  Th e many-flood s theor y rejecte d th e dat a i n th e 
same wa y a s i n Conditio n 1 ,  namely ,  b y stalin g tha t 
fissures  ha d opene d u p i n th e groun d unde r  th e lak e an d ha d 
swallowe d u p th e flooid  water s s o tha t  the y neve r  reache d th e 
Washingto n area . 

4. Nonpredictive/Accommodate. Both theories 
ar e retrospective .  T h e many- f lood s theor y 
accommodate s th e anomalou s dat a b y denyin g 
tha t  a  singl e larg e floo d coul d hav e carve d th e 
channels .  A s i n Conditio n 3 ,  bot h theorie s wer e sai d t o 
hav e bee n develope d afte r  th e evidenc e fo r  th e lak e i n 
Montan a wa s discovered ,  an d th e single-floo d Uieorist s 
counte d th e lak e a s stron g evidenc e fo r  thei r  theory .  Th e 
many-floo d theorist s responde d t o th e evidenc e fo r  th e lak e 
as the y di d i n Conditio n 2 .  The y accepte d tha t  a  larg e flood 
had occurred ,  bu t  the y argue d tha t  man y repeate d flood s ar e 
necessar y t o produc e dee p channels ,  an d tha t  a  singl e flood 
wil l  no t  d o th e job .  Notice ,  however ,  tha t  unlik e Conditio n 
2,  th e denia l  tha t  a  singl e flood  coul d cu t  th e channel s 
appear s th e first  tim e Uia t  th e subject s lear n abou t  di e many -
floods  theory .  Ther e i s n o implie d chang e t o th e theory . 

Effect s o f  Predictivenes s 
and Respons e t o Anomalou s Dat a 

on Theor y Preferenc e 
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Figur e 1 .  Result s fro m Experimen t  2 

Results 

The dependen t  variabl e wa s di e relativ e preferenc e fo r  di e 
many-flood s theory ,  compute d a s di e ratin g fo r  di e many -
floods  dieor y minu s di e ratin g fo r  di e single-floo d dieory . 
The result s ar e show n i n Figur e 1 .  A n A N O V A showe d 
tha t  di e interactio n wa s reliabl e ( F (1,40 )  =  8.25 ,  p  <  .01) . 

Th e interactio n showe d tha t  th e effect s o f  th e 
predictivenes s o f  th e tw o theorie s depende d o n whethe r  th e 
many-flood s dieorist s rejecte d o r  accommodate d di e data . 
W h en di e many-flood s dieorist s rejecte d di e anomalou s dat a 
(Condition s 1  an d 3) ,  th e predictivenes s facto r  mad e n o 
difference .  Subject s preferre d di e many-flood s theor y b y 
abou t  2. 5 ratin g point s regardles s o f  whethe r  di e theorie s 
wer e predictiv e o r  nonpredictive . 

However ,  whe n di e many-flood s dieorist s responde d t o th e 
glacia l  lak e dat a b y denyin g dia t  a  singl e flood  coul d cu t  di e 
channel s (Condition s 2  an d 4) ,  ther e wa s a  ver y larg e 
differenc e i n dieor y preferenc e dependin g o n whedie r  di e 
dieorie s wer e predictiv e o r  nonpredictive .  W h e n (a )  single -
flood  theorist s successfull y predicte d a  sourc e o f  wate r  an d 
(b )  many-flood s dieorist s initiall y  predicte d tha t  n o sourc e o f 
wate r  woul d b e foun d an d the n reacte d t o di e discover y o f  di e 
lak e b y apparend y alterin g thei r  theor y (no w declarin g dia t  a 
singl e larg e flood  coul d no t  cu t  dee p channels) ,  th e single -
flood  dieor y wa s almos t  a s believabl e a s th e many-flood s 
dieory .  However ,  whe n th e single-floo d theor y an d th e 
many-flood s dieor y wer e bot h develope d retrospectivel y afte r 
di e glacia l  lak e wa s alread y discovere d (s o tha t  th e many -
floods  dieor y declare d fro m it s inceptio n tha t  a  singl e larg e 
flood  coul d no t  cu t  dee p channels) ,  th e many-flood s dieor y 
was muc h mor e believabl e dia n th e single-floo d dieor y 

Thus ,  aldioug h di e final  version s o f  di e tw o riva l  theorie s 
wer e exactl y th e sam e i n Condition s 2  an d 4 ,  subject s rate d 
di e theorie s ver y differenUy ,  dependin g o n th e historie s o f 
dios e theories .  Th e auxiliar y hypothesi s tha t  a  singl e larg e 

181 



floo d canno t  cu t  dee p channel s wa s quit e believabl e whe n 
bot h theorie s postdate d th e discover y o f  th e lake ,  bu t  th e 
same hypothesi s wa s evidentl y les s believabl e whe n i t  wa s 
formulate d a s a  reactio n t o th e discover y o f  th e lake ,  whic h 
th e single-floo d theor y ha d successfull y predicted . 

Thes e result s sho w tha t  th e timin g o f  hypothese s 
sometime s matters ,  bu t  no t  always .  Predictivis m prevaile d 
when th e many-flood s theor y responde d t o th e glacia l  lak e 
dat a b y undergoin g a n apparen t  alteration .  I n thi s case ,  tii e 
successfu l  predictio n o f  th e single-floo d theor y an d th e faile d 
predictio n o f  th e many-flood s theor y mad e th e single-floo d 
theor y relativel y attractive .  Nonpredictivis m prevaile d whe n 
th e many-flood s theorist s responde d t o th e glacia l  lak e dat a 
by rejectin g th e data .  I n thi s case ,  tii e successfu l  predictio n 
of  th e single-floo d theor y gav e i t  n o advantage .  Thi s 
suggest s tha t  th e advantage s o f  successfu l  prediction s ca n b e 
negate d i f  riva l  theorist s ca n find  a  wa y t o rejec t  th e dat a tha t 
the y faile d t o predict .  Bu t  i f  th e dat a canno t  b e rejected ,  th e 
theor y tha t  make s a  successfu l  predictio n gain s a n edg e ove r 
riva l  theorie s tha t  ar e force d t o bea t  a  retreat . 

Conclusions 

Many curren t  cognitiv e model s o f  theor y choic e hav e 
take n th e nonpredictivis t  stanc e tha t  theorie s ar e evaluate d 
withou t  referenc e t o whe n th e hypothese s withi n th e theor y 
wer e advjuiced .  Th e predictivis t  thesis ,  o n th e othe r  hand , 
insist s tha t  th e timin g o f  th e introductio n o f  hypothese s 
must  b e take n int o account . 

The experiment s reporte d i n thi s pape r  sugges t  tha t  predic -
tivis m i s a t  leas t  sometime s correct .  Successfu l  prediction s 
see m t o giv e a  theor y a n edg e ove r  a  riva l  theor y whe n th e 
riva l  theor y make s incompatible ,  an d incorrect ,  predictions . 
Successfu l  prediction s see m t o b e advantageou s unde r  thes e 
genera l  circumstances :  Theor y X  an d Theor y Y  mak e in -
compatibl e predictions .  Theor y X' s predictio n i s correct ,  an d 
Theor y Y' s predictio n i s  incorrect ,  s o Theor y Y  mus t  b e 
revise d t o Y *  i n orde r  t o accommodat e th e anomalou s data . 
X gain s a n edg e ove r  Y *  whe n Y *  i s formulate d i n respons e 
t o X' s successfu l  predictio n an d Y' s faile d prediction ;  X  doe s 
not  gai n a n edg e ove r  th e exac t  sam e Y *  whe n Y *  i s 
formulate d i n a  wa y tha t  doe s no t  involv e a  faile d prediction . 
Experimen t  1  showe d tha t  i n compariso n wit h X ,  Y *  i s les s 
believabl e whe n Y *  i s formulate d i n reactio n t o Y' s faile d 
predictio n (an d X' s successfu l  prediction )  tha n whe n th e 
same Y *  i s  specifie d prio r  t o th e anomalou s data . 
Experimen t  2  showe d tha t  Y *  i s relativel y les s believabl e 
when Y *  i s formulate d i n reactio n t o Y' s faile d predictio n 
(an d X' s successfu l  prediction )  tha n whe n bot h X  an d Y *  ar e 
develope d retrospectively .  I n bot h experiments ,  th e 
evaluation s o f  X  an d Y *  depende d o n th e historie s o f  X  an d 
Y* .  Thus ,  i n a t  leas t  som e circumstances ,  i t  appear s tha t 
cognitiv e model s o f  theor y choic e mus t  tak e th e histor y o f 
hypothese s int o accoun t 

I n othe r  circumstances ,  nonpredictivis m wa s supported . 
Thi s wa s tru e whe n Theor y Y  wa s no t  force d t o retrea t  i n th e 
fac e o f  anomalou s data .  I f  Theor y Y  avoid s th e appearanc e 
of  retrea t  b y rejectin g th e anomalou s dat a (Experimen t  2 )  o r 
by bein g develope d i n W W onl y afte r  th e dat a ar e alread y 

know n (th e pilo t  study) ,  the n Theor y X' s successfu l 
prediction s d o no t  appea r  t o giv e i t  an y advantage .  Onc e 
again ,  i t  appear s tha t  successfu l  prediction s ma y b e 
advantageou s primaril y whe n paire d wit h unsuccessfu l 
prediction s mad e b y a  rival  theory .  Futur e researc h shoul d 
tr y t o clarif y th e relativ e importanc e o f  Theor y X' s 
successfu l  prediction s an d Theor y Y' s unsuccessfu l 
prediction s i n situation s i n whic h Theor y X  ha s a  relativ e 
advantage . 

Finally ,  i t  shoul d b e repeate d tha t  th e experiment s reporte d 
her e use d nonscieniist s a s subjects .  Furthe r  researc h i s 
neede d t o determin e whethe r  thes e result s woul d hol d fo r 
scientists ,  a s well . 
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