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A b s t r a c t 

Other-generated hypotheses ;u-e often considered easier 
t o tes t  tha n self-generate d hyptitheses .  T o determin e 
th e precis e effect s o f  other-generate d hypotheses ,  w e 
propos e thre e kind s o f  effect s an d describ e a  stud y 
designe d t o tes t  fo r  thes e effect s o f  hypothesi s source . 
Th e thre e kind s o f  effect s considere d are :  (i )  hypothesi s 
plausibilit y  changes ,  (ii )  skepticis m changes ,  an d (iii ) 
proces s changes .  Forty-tw o undergraduat e subject s 
wer e give n a  microworl d discover y tas k calle d 
Milktruck .  Subject s eithe r  ha d t o generat e thei r  o w n 
initia l  hypothesi s o r  wer e give n th e mos t  frequentl y 
generate d hypothesis .  I t  wa s foun d tha t  th e other -
generate d hypothesi s lea d t o m o r e thoroug h 
investigatio n o f  hypothese s resultin g i n a  decreas e i n 
fals e termination s wit h incorrec t  solutions .  Th e result s 
suggeste d thes e effect s wer e cause d b y a n increjis e i n 
skepticis m rathe r  tha n change s i n hypothesi s 
plausibilit y  o r  proces s changes . 

Introduction 

It has been often noted that scientists are more likely to 
believ e hypothese s o f  thei r  o w n makin g tha n 
hypothese s propose d b y others .  Indeed ,  althoug h w e 
;ir e traine d t o generat e riva l  hypothese s i n al l  instances , 
we ar e usuall y bette r  abl e t o d o s o whe n th e hypothesi s 
i n questio n i s no t  on e tha t  w e hav e formulate d o r 
induce d o n ou r  own .  Thi s genera l  phenomeno n raise s 
s o me importan t  question s abou t  th e psycholog y o f 
scientifi c  discovery .  Ar e th e difference s i n th e 
evaluatio n o f  self-generate d versu s other-generate d 
hypothese s simpl y a  matte r  o f  difference s i n 
plausibilit y  o r  skepticism ,  o r  ar e qualitativel y differen t 
processe s invoke d i n th e tw o situations ? 

T o formulat e an d addres s thi s questio n precisely , 
we wil l  examin e thi s questio n withi n a  framewor k tha t 
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view s scientifi c  discover y a s a  coordinate d searc h i n tw o 
spaces :  a  spac e o f  hypothese s an d a  spac e o f 
experiment s (Klah r  &  Dunbar ,  1988) .  W e compar e th e 
sejuc h o f  tw o group s o f  subject s w h o diffe r  i n on e 
critica l  featur e o f  th e discover y process .  Fo r  on e group , 
th e initia l  hypothesi s i s th e on e o f  thei r  o w n making . 
For  th e other ,  th e initia l  hypothesi s ha s bee n suggeste d 
by th e experimente r  (an d attribute d t o anothe r  subject) . 
I n orde r  t o minimiz e difference s betwee n th e self -
generate d an d th e other-generate d conditions ,  th e other -
generate d hypothesi s i s  th e on e mos t  likel y t o hav e 
bee n generate d i f  i t  hadn' t  bee n suggeste d b y th e 
experimenter . 

I f  indeed ,  th e sourc e o f  a n hypothesi s ca n affec t  th e 
discover y process ,  the n i t  become s importan t  t o 
determin e precisel y th e way s i n whic h th e discover y 
proces s i s changed .  I n th e pape r  w e focu s o n thre e 
possibl e effects : 

(i ^  Plausibilit y  changes .  Thes e change s affec t 

feature s o f  th e wa y tha t  particula r  hypothese s (eithe r  th e 
specifi c  hypothesi s i n question ,  o r  possibl y othe r 
hypotheses )  ar e represented .  Fo r  example ,  a  self -
generate d hypothesi s migh t  b e give n a  highe r  a  prior i 
plausibilit y  rating ,  wherea s on e provide d b y someon e 
els e migh t  b e give n a  lo w rating . 

(ii )  Skepticis m changes .  Thes e ar e changes ,  no t  i n 

plausibility ,  bu t  i n th e paramete r  setting s o f  th e 
discover y proces s itself .  Fo r  example ,  th e hypothesi s 
evaluatio n procedure s presumabl y hav e som e criterio n 
fo r  decidin g whe n a  give n hypothesi s ha s sufficien t 
evidenc e t o sto p testin g it .  Tha t  is ,  havin g a n other -
generate d hypothesi s migh t  lea d t o a  highe r  criterio n 
value ,  whic h wil l  lea d t o mor e rigorou s testing . 

fiii )  Proces s changes .  Change s i n hypothesi s 

sourc e migh t  produc e direc t  change s i n th e discover y 
proces s itsel f  Suc h effect s migh t  b e a t  th e leve l  o f 
strateg y changes .  Fo r  example ,  a  self-generate d 
hypothesi s migh t  lea d t o immediat e experimentation , 
wherea s a n other-generate d hypothesi s migh t  caus e th e 
rese.'u-che r  t o mentall y searc h throug h th e se t  o f 
possibl e alternativ e hypothese s (calle d hypothesi s spac e 
search )  befor e beginnin g experimentation . 

I n sum ,  w e distinguis h betwee n thre e kind s o f 
effects :  dat a paramete r  change s (e.g. ,  change s i n 
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hypothesi s plausibility) ,  proces s paramete r  change s 
(e.g. .  change s i n skepticism) ,  an d change s i n strateg y 
use (e.g. ,  increas e i n hypothesi s spac e search) . 

Ther e i s on e stud y whic h provide s indirec t  evidenc e 
fo r  th e effect s o f  hypothesi s source .  Klahr ,  Dunb;ir .  & 
Fay (1990 )  gav e subject s hypothese s t o tes t  i n a 
compute r  microworl d tha t  wer e eithe r  plausibl e o r 
implausible ,  an d ha d subject s m a k e discoverie s tha t 
wer e a  prior i  eithe r  plausibl e o r  implausible . 
Althoug h Klah r  e t  al .  di d no t  hav e a  conditio n i n tha t 
stud y i n whic h subjec t  ha d t o generat e thei r  o w n initia l 
hypothesis ,  the y compare d thei r  subjects '  behavio r  wit h 
th e behavio r  o f  subject s i n a n earlie r  stud y i n whic h th e 
student s ha d t o generat e thei r  o w n initia l  hypothese s 
(Klah r  &  Dunbar ,  1988) .  Klah r  e t  al .  note d tw o mai n 
effect s o f  th e differenc e i n hypothesi s source .  First , 
subject s wer e mor e likel y t o tes t  multipl e hypothese s 
when presente d wit h a  hypothesi s tha n whe n the y ha d 
t o generat e th e initia l  hypothesis .  Second ,  subject s 
wer e les s likel y t o retai n th e give n hypothesi s i n th e 
fac e o f  negativ e evidenc e tha n i f  the y ha d generate d th e 
hypothesi s themselves . 

T o explai n thes e effects ,  Klah r  e t  al .  claime d tha t 
self-generate d hypothese s ar e give n highe r  strengt h 
values .  I n othe r  words ,  the y claime d tha t  i t  wa s onl y 
th e diit a pju-amete r  the y calle d strengt h (o r  pLiusibility ) 
tha t  wa s effecte d b y th e manipulation . 

Sinc e Klah r  e t  al .  stud y di d no t  hav e a  direc t 
measur e o f  strengt h o r  plausibility ,  i t  i s  unclear 
whethe r  th e effect s o f  hypothesi s sourc e di d chang e a 
dat a paramete r  suc h a s strength .  Furthermore ,  Klah r  e t 
ill .  di d no t  hav e a  direc t  compariso n o f  self-generate d vs . 
other-generate d hypothesi s conditions ,  leavin g ope n th e 
possibilit y  tha t  th e difference s wer e du e t o othe r 
difference s betwee n th e Klah r  e t  al .  an d th e Klah r  & 
Dunbar  smdies . 

I n th e presen t  study ,  w e addres s som e o f  thes e 
potentia l  problem s an d furthe r  investigat e th e effect s o f 
hypothesi s source .  First ,  ther e i s a  direc t  comparison , 
rathe r  tha n a n indirec t  comparison ,  o f  self-generate d vs . 
externally-give n hypotheses .  Second ,  subject s ar e 
aske d t o mak e plausibilit y  judgment s fo r  th e give n an d 
generate d hypotheses .  Th e question s t o b e addresse d b y 
th e stud y are :  wha t  ar e th e detail s o f  th e effect s o f 
hypothesi s source ,  an d ar e th e effect s brough t  abou t  b y 
dat a paramete r  change s (suc h a s plausibility) ,  proces s 
paramete r  change s (suc h a s skepticism) ,  o r  change s i n 
strategie s an d heuristics ? 

I f  th e plausibilit y  rating s ar e affecte d b y th e chang e 
i n hypothesi s source ,  the n a  dat a paramete r  chang e i s 
implicated .  If ,  however ,  th e plausibilit y  rating s o f  al l 
hypothese s change ,  rathe r  tha n jus t  o f  th e Other -
Generate d hypothesis ,  the n a  proces s paramete r  suc h a s 
skepticis m i s implicated .  Alternatively ,  i f  plausibilit y 
rating s d o no t  chang e a t  all ,  the n strateg y an d heuristi c 
change s becom e mor e likely ,  an d measure s o f  strateg y 

Tabl e I .  Th e functio n o f  th e argument s o f  th e 5 
commjind . 

For  th e las t  N  step s i n th e program ,  6  reorder s th e 
executio n sequenc e o f  th e progra m by.. . 

^  (increasing ) 

(decreasing ) 

.increasin g hous e numbe r  order , 

..decreasin g hous e numbe r  order , 

us e (e.g. ,  numbe r  o f  hypothese s generated )  becom e 

important. ^ 

M e t h o d 

Subjects. Forty-two Carnegie Mellon University 
undergraduate s too k par t  i n th e experimen t  fo r  cours e 
credi t  Al l  o f  th e subject s ha d use d a  compute r  before , 
and ove r  8 5 % o f  th e subject s ha d som e programmin g 
experience . 

The computer interface. Subjects worked in a 
comple x microworl d calle d Milktruc k (Schun n & 
Klahr ,  1992) .  I n th e microworld ,  a  "mil k truck " 
execute d a  sequenc e o f  action s associate d wit h a  dair y 
deliver y route .  A t  an y o f  6  differen t  location s alon g it s 
route ,  i t  coul d bee p it s horn ,  delive r  mil k o r  eggs ,  o r 
receiv e mone y o r  empties .  Th e rout e o f  th e mil k truc k 
was programme d use d th e keypad .  A  progra m consiste d 
of  a  sequenc e o f  action-locatio n pairs .  A s subject s 
entere d thei r  programs ,  th e step s wer e displaye d o n th e 
scree n i n th e progra m bsting .  Afte r  th e rout e ha d bee n 
entered ,  th e subjec t  presse d 'RUN '  an d th e mil k truc k 
execute d it s rout e o n th e screen .  Th e mil k truc k wen t 
t o eac h locatio n o n th e programme d rout e i n th e orde r 
tha t  i t  wa s programmed ,  an d th e subject s wer e show n 
by wa y o f  animate d icon s wha t  transpire d a t  th e 
location .  Also ,  a s th e rout e wa s completed ,  a  trac e 
listin g displaye d i n progra m forma t  wha t  transpire d 
durin g th e ru n (se e figur e 1) . 

W h en th e myster y c o m m a n d ,  6  (delta) ,  wa s no t 
used ,  th e trac e listin g wa s identica l  t o th e progra m 
listing .  However ,  th e 5  c o m m a n d coul d chang e th e 
orde r  o f  delivery ,  an d th e resultan t  trac e woul d the n b e 
discrepan t  fro m th e progra m listing .  Th e effec t  o f  th e 8 
c o m m a nd wa s t o reorde r  th e executio n o f  par t  o f  th e 
progra m accordin g t o th e value s o f  it s  tw o arguments ,  a 
number  (1-6) ,  an d a  triangl e (whit e o r  black) .  Tabl e 1 
describe s th e effect s o f  th e 8  c o m m a n d .  Program s 2 
and 3  i n figur e 5  demonstrat e th e effect s o f  th e 6  wit h 
whit e triangl e an d wit h blac k triangl e respectively. 

Procedure. Subjects took pan in a single, one hour 
session .  Followin g a n introductio n t o th e basic s o f  th e 

^However ,  th e possibilit y  remain s tha t  dat a an d syste m 
parameter s othe r  tha n plausibilit y  an d skepticis m wer e 
affected . 

901 



m 

Progra m 

1 

2 

3 

2 

Trac e 1 1 

•^)) |  1 

§ ^  3 

a 2 

Progra m 

3 

6 

2 

3 

1 

3 

5 

i 

Trac e | 2 

i 

0 

3 

6 

1 

2 

3 

3 

5 

Pro g 

•=3? ) 

il l 

5 

ra m 

3 

6 

2 

3 

1 

3 

5 

5 

k 

Trac e 
E 

3 

6 

5 

3 

3 

2 

1 

Figur e 1 .  Th e keypa d an d thre e sampl e program s an d outcomes . 

Milktruc k domain ,  th e synta x o f  th e 5  c o m m a n d wa s 
described ,  an d th e goa l  o f  discoverin g th e effec t  o f  th e 6 
c o m m a nd wa s presente d t o th e subjects . 

First ,  subject s wer e told ,  "A s a n exampl e o f  h o w 
t o us e th e delt a command ,  let' s  tr y enterin g a  progra m 
trie d b y th e previou s perso n i n th e experiment. " 
Second ,  al l  subject s wer e give n th e sam e exampl e 
program ,  whic h i s show n a s th e first  progra m i n figure 
1.  Thi s progra m wa s chose n s o tha t  a  larg e numbe r  o f 
simpl e hypothese s woul d b e compatibl e wit h th e 
outcome . 

At  thi s poin t  th e experimenta l  manipulatio n wa s 
introduced .  W h e n th e progra m ha d finished  running , 
th e subject s wer e give n differen t  conclusion s abou t  th e 
outcom e o f  th e program .  Subject s i n th e Other -
Generate d conditio n wer e tol d tha t  th e previou s subjec t 
had conclude d tha t  th e 5  put s th e deliver y a t  th e hous e 
number  equa l  t o th e numbe r  afte r  5  last .  Thi s 
hypothesi s wa s th e mos t  frequentl y generate d initia l 

hypothesi s i n th e Self-Generate d condition. ^  Subject s 
i n th e Self-Generate d conditio n wer e no t  give n a n 
initia l  hypothesis . 

Al l  subject s wer e the n aske d t o generat e a s man y 
hypothese s a s the y coul d abou t  ho w th e 8  ke y worked , 
an d t o giv e a  plausibilit y  ratin g fo r  eac h o f  th e 
generate d hypotheses .  Followin g th e hypothesi s 
generatio n task ,  th e subject s wen t  o n t o th e discover y 
phase .  Here ,  subject s designed ,  conducted ,  an d analyze d 
experiment s wit h th e goa l  o f  discoverin g th e rol e o f  th e 
5 c o m m a n d an d it s arguments .  Th e subject s worke d a t 
th e discover y tas k unti l  the y fel t  tha t  the y ha d solve d it , 
or  4 0 minute s ha d elapsed .  Subject s wer e fre e t o 
terminat e wit h incorrec t  hypotheses . 

Measures and predictions. There are four kinds of 
dat a generate d b y thi s experiment .  First ,  th e final 

^Over  8 5 % o f  th e subject s i n th e Self-Generate d conditio n 
generate d thi s hypothesi s prio r  t o th e experimentatio n 
phase .  Th e remainin g subject s eithe r  generate d clos e 
varian U o r  gav e ambiguou s responses . 

solutio n rate s provid e a n evaluatio n o f  th e importanc e 
of  th e sourc e o f  th e hypothesis .  Tha t  is ,  doe s changin g 
th e hypothesi s sourc e appreciabl y affec t  succes s i n thi s 
task ? Th e Klah r  e t  al .  result s sugges t  tha t  ther e shoul d 
be mor e solver s i n th e Other-Generate d condition . 

Second ,  ther e i s th e plausibilit y o f  th e initia l 
hypothese s generate d b y th e subject s prio r  t o th e 
experimentatio n phase .  Th e plausibilit y  rating s 
provid e a n importan t  tes t  o f  th e mechanis m b y whic h 
hypothesi s sourc e impact s o n discover y behavior . 
Ther e ar e severa l  potentiall y  informativ e outcomes :  th e 
plausibilit y  o f  th e initia l  hypothese s ar e unaffecte d b y 
th e manipulation ;  onl y th e plausibilit y o f  th e Other -
Generate d hypothesi s change s i n plausibility , 
implicatin g a  dat a paramete r  effect ;  o r  al l  o f  th e 
initially-generate d hypothese s chang e i n plausibility , 
implicatin g a  proces s paramete r  effect . 

Third ,  ther e i s th e numbe r  o f  th e initia l  hypothese s 
generate d b y th e subject s prio r  t o th e experimentatio n 
phase .  Th e Klah r  e t  al .  result s sugges t  tha t  ther e ma y 
be mor e hypothese s generate d i n th e Other-Generate d 
condition .  I f  ther e i s n o effec t  o f  th e manipulatio n o n 
th e numbe r  o f  hypothese s generated ,  the n i t  i s  unlikel y 
tha t  th e manipulatio n provide d an y ne w conten t  abou t 
possibl e hypothese s t o th e subjects .  Suc h a  resul t 
woul d provid e a  goo d manipulatio n chec k tha t  onl y 
hypothesi s source ,  an d no t  hypothesi s content ,  wa s 
varied . 

Fourth ,  ther e i s th e experimentatio n phas e 
behavior .  Analysi s o f  th e numbe r  o f  program s 
generated ,  th e rat e o f  progra m generatio n an d 
interpretation ,  th e informationa l  conten t  o f  th e 
program s generated ,  an d th e strategie s use d i n progra m 
generatio n m a y revea l  whethe r  thei r  wer e effect s o f  th e 
manipulatio n a t  th e leve l  o f  strategie s an d heuristics . 
The Klah r  e t  al .  result s sugges t  tha t  ther e shoul d no t  b e 
any qualitativ e difference s i n strateg y us e betwee n th e 
tw o conditions . 

902 



R e s u l t s 

Final outcomes. Three solution groups will be 
use d fo r  th e analyses :  subject s w h o cam e t o th e correc t 
solutio n (Solve) ;  subject s w h o self-terminate d wit h a n 
incorrec t  solutio n (Fals e Solution) :  an d subject s w h o 
reache d th e tim e limi t  withou t  solvin g (No t  Solve) . 
Tabl e 2  present s th e numbe r  o f  subject s i n eac h 
solutio n grou p i n eac h o f  th e discover y conditions . 

T o asses s th e effect s o f  conditio n o n solutio n 
group ,  A N O V A ' s wer e compute d o n th e proportio n o f 
Solver s an d Fals e Solution s i n th e tw o conditions . 
The greate r  proportio n o f  solver s i n th e Other-Generate d 
conditio n wa s no t  significan t  (F(1,40)<1) ;  wherea s th e 
smalle r  proportio n o f  Fals e Solution s i n th e Other -
Generate d conditio n wa s significan t  (F(l,40)=4.6 , 
p<.04) . 

Initial Hypotheses. An ANOVA conducted on the 
rate d plausibilit y  o f  th e hypothesi s give n i n th e Other -
Generate d conditio n reveale d tha t  th e manipulatio n 
produce d onl y a  marginall y significan t  differenc e i n th e 
plausibilit y o f  tha t  hypothesi s (F(l,27)=2.1 ,  p<.2) . 
Tabl e 6  present s th e mea n ratin g i n eac h condition . 

Whil e th e plausibilit y  o f  th e give n hypothesi s wa s 
not  strongl y effecte d b y th e manipulation ,  a n A N O V A 
conducte d o n th e mea n plausibilit y o f  th e firs t  fou r 
hypothese s generate d b y eac h subjec t  reveale d tha t  ther e 
was a n overal l  decreas e i n rate d plausibilit y o f 
hypothese s i n th e Other-Generate d conditio n 
(F(l,41)=6.3 ,  p<.02) .  Tabl e 3  present s th e mean s fo r 
eac h condition .  Take n wit h th e wea k effec t  o n th e 
plausibilit y o f  th e give n hypothesis ,  thes e result s 
sugges t  tha t  ther e wa s a  chang e i n skepticis m ( a 
proces s parameter) ,  rathe r  tha n a  chang e i n plausibilit y 
( a da m pjirameter) . 

An A N O V A conducte d o n th e tota l  numbe r  o f 
hypothese s generate d (includin g th e give n hypothesis ) 
reveale d tha t  bein g give n a n initia l  hypothesi s di d no t 
significantl y increas e th e numbe r  o f  hypothese s 
generate d (F(l ,  41)=1.1 ,  p>.3) .  Tabl e 3  present s th e 
means fo r  eac h condition .  Thes e result s sugges t  tha t 
manipulatio n di d no t  chang e th e amoun t  o f  informatio n 
tha t  th e subject s ha d abou t  possibl e hypotheses . 

Experimentation phase behavior. To test 
whethe r  th e manipulatio n change d th e amoun t  o f  tim e 
tha t  th e subject s spen t  o n th e task ,  A N O V A ' s wer e 
conducte d o n th e numbe r  o f  program s run ,  th e tota l 
tim e spen t  conductin g programs ,  an d th e tim e spen t  pe r 
progra m (se e tabl e 4  fo r  th e means) .  Th e subject s i n 
th e Other-Generate d conditio n ra n significantl y mor e 

^Rando m assignmen t  produce d stron g imbalance s i n 
severa l  individua l  differenc e measure s whic h prove d t o b e 
ver y predictiv e o f  fina l  solutio n (overal l  r=.43) .  Extr a 
subject s wer e ru n t o reduc e thes e imbalance s acros s 
conditions ,  thereb y resultin g i n unequa l  number s o f 
subject s acros s conditions . 

Tabl e 2 .  Th e numbe r  o f  subject s i n eac h solutio n 

grou p i n eac h o f  th e discover y conditions. ^  *=tK.0 5 

Solv e 

Fals e Solutio n 

Not  Solv e 

Tota l 

Self-Generate d 

6(25% ) 

13 (54% ) 

5(21% ) 

24(100% ) 

Other-Generate d 

6(33% ) 

4 (22% ) 

8 (44% ) 

18(100% ) 

Tabl e 3 .  Mea n plausibilit y  o f  th e give n hypothesis , 
th e mea n plausibilit y  o f  th e first  fou r  initia l 
hypotheses ,  an d th e mea n numbe r  o f  initia l  hypothese s 
i n eac h conditio n (wit h standar d deviations) .  **=p<.02 , 
*=p<.2 . 

Plausibilit y  o f  Other -
Generate d hypothesi s 

Mean plaus .  o f  first 
fou r  initia l  hypothese s 

Number  o f  initia l 
hypothese s 

Self -
Generate d 

61. 2 
(22.6 ) 

56. 9 
i 2L2 i . 

4. 3 

Other -
Generate d 

48. 2 
(25.4 ) 

42. 2 

1 1 1 2 1 
4. 8 

* * 

Tabl e 4 .  Th e mea n numbe r  o f  programs ,  tim e o n task , 
and tim e pe r  progra m i n eac h o f  th e condition s (wit h 
standar d deviations) .  **=p<.01 ,  *=p<.05 . 

Self-Generate d Other-Generate d 

# o f  program s 

Min .  o n tas k 

Min .  pe r  prog . 

16 (7.5 ) 

24.7(12.6 ) 

1.6^.57 ) 

24. 6 (8.5 ) 

32. 5 (9.3 ) 

1. 4 (.39 ) 

* 

program s (F (  1,39) = 11.6 ,  p<.002) ,  ove r  significantl y 
mor e tim e (F(l,39)=4.76 ,  p<.04) .  However ,  ther e wa s 
no effec t  o n th e amoun t  o f  tim e spen t  o n eac h progra m 
(F(l,39)=1.5 ,  p>.2) .  Thes e result s sugges t  tha t  th e 
manipulatio n cause d subject s t o tes t  thei r  hypothese s 
mor e rigorously.  Di d subject s i n th e Other-Generate d 
conditio n produc e mor e informativ e programs ? O n e 
simpl e measur e o f  th e informatio n conten t  o f  a n 
experimenta l  outcom e i s th e numbe r  o f  change s 
betwee n th e progra m an d trac e listing .  Fo r  example , 

th e secon d progra m i n figure  1  consist s o f  3  changes^ . 
An A N O V A o n th e tota l  program-trac e change s fo r 
eac h subjec t  wa s computed .  Tabl e 5  present s th e 
means fo r  eac h condition .  Th e greate r  numbe r  o f 
program-trac e change s i n th e Other-Generate d conditio n 
was significan t  (F(l ,  39)=12.5,p<.001) . 

Thi s greate r  tota l  informatio n conten t  m a y merel y 
reflec t  th e greate r  numbe r  o f  program s run .  T o tes t  thi s 

^Fro m th e verba l  protocols ,  i t  wa s notice d tha t  subject s 
tende d t o focu s o n th e change s mad e i n th e program . 
Therefor e thi s measur e o f  informatio n conten t  wa s use d 
rathe r  tha n som e arguabl y mor e crucia l  measur e involvin g 
progra m lengt h an d th e numbe r  afte r  5 . 
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hypothesis ,  a n A N O V A wa s compute d o n th e numbe r 
of  program-trac e change s pe r  program .  Tabl e 5 
present s th e mea n numbe r  o f  change s pe r  progra m fo r 
eac h condition .  Th e smal l  differenc e show n i n th e tabl e 
i s no t  significan t  (̂ (l ,  39)<1 )  indicatin g tha t  th e 
subject s i n th e Other-Generate d conditio n wer e no t 
mor e effectiv e a t  producin g informativ e programs , 
accordin g t o thi s measur e o f  informatio n content . 

However ,  i t  m a y b e tha t  ther e ar e criticall y 
informativ e program s (e.g. ,  program s wit h man y 
changes) .  I n suc h a  case ,  a  bette r  measur e o f  th e 
informatio n conten t  generate d b y a  subjec t  woul d b e o f 
th e maximall y informativ e program .  T o tes t  whethe r 
th e manipulatio n influence d th e abilit y  t o generat e 
maximall y informativ e programs ,  a n A N O V A wa s 
calculate d o n th e max imu m numbe r  o f  program-trac e 
change s generate d b y eac h subject .  Tabl e 5  present s th e 
mean m a x i m u m fo r  eac h subjec t  i n eac h condition . 
The mea n o f  th e Other-Generate d conditio n wa s 
marginall y highe r  tha n tha t  o f  th e Self-Generate d 
conditio n (F(l ,  39)=2.9./?<.l) . 

Yet ,  sinc e th e subject s i n th e Other-Generate d 
conditio n ra n mor e experiments ,  i t  ma y b e tha t  simpl y 
by chanc e tha t  thei r  max imu m numbe r  o f  change s i s 
higher .  Furthermore ,  mor e change s ten d t o b e 
produce d late r  i n th e tas k whe n subject s ar e usin g 
longe r  programs .  Therefore ,  th e max imu m numbe r  o f 
progra m change s fo r  eac h subjec t  i n th e Other -
Generate d conditio n wa s recalculate d usin g onl y th e 
firs t  6 5 % o f  thei r  programs ,  sinc e th e subject s i n th e 

Tabl e 5 .  Mea n numbe r  o f  tota l  program-trac e changes , 
mean numbe r  o f  change s pe r  program ,  th e mea n o f  th e 
max imu m program-trac e change s fo r  eac h subject ,  an d 
th e mea n o f  th e max imu m numbe r  o f  progra m change s 
fo r  eac h subjec t  adjuste d fo r  tota l  numbe r  o f  program s 
(wit h suuidiu- d deviations) .  **=p<.01 ,  *=p<.l . 

Tota l  program -
trac e change s 

Mean change s 
per  progra m 

Mean max imu m 
chang e 

Mean max imu m 
(equa l  programs ) 

Self-Generate d 

21. 6 
(13.3 ) 

1.3 6 
(0.64 ) 

4. 1 

(1.1 ) 

4. 1 
(1.1 ) 

Other-Generate d 

36. 2 
(13.0 ) 

1.5 2 
(0.44 ) 

4. 7 
(0.9 ) 

4. 1 
(1.2 ) 

Tabl e 6 .  M e a n numbe r  o f  program s wit h N > 3 an d 
A>3.  an d th e mea n proportio n o f  program s wit h N > 3 
and X> 3 (wit h standar d deviations) . 

tt  o f  program s wit h 
N > 3,  X> 3 

Proportio n o f  pro g 
wit h N > 3 ,  X> 3 

Self-Generate d 

4. 0 
(3.4 ) 

0.2 6 
(0.17 ) 

Other-Generate d 

5. 1 
(3.4 ) 

0.2 3 
(0.15 ) 

othe r  conditio n ra n onl y 6 5 % a s man y programs . 
Tabl e 5  present s th e mean s o f  thi s adjuste d maximum . 
As expected ,  ther e wer e n o difference s acros s condition s 
(f(l ,  39)<1) ,  suggestin g tha t  th e subject s i n th e tw o 
condition s di d no t  diffe r  i n thei r  abilit y  t o produc e 
informativ e programs . 

Anothe r  measur e o f  progra m informatio n conten t 
can b e derive d from  a n analysi s o f  whic h region s o f  th e 
Experimen t  spac e wer e investigate d b y th e subjects . 
Analyse s b y Klah r  &  Dunba r  (1988 )  sugges t  tha t 
certai n combination s o f  th e numbe r  argumen t  t o 5  (N ) 
and th e progra m lengt h (X )  ar e importan t  variable s t o 
explor e i n orde r  t o discove r  thi s particula r  rol e o f  N . 
The regio n o f  importanc e i s th e on e wit h larg e value s 
of  bot h N  an d X ,  sinc e lon g program s wit h a  larg e 
number  argumen t  t o 5  ar e mor e likel y t o generat e man y 

progra m changes. ^ 
To investigat e th e effect s o f  th e manipulatio n o n thi s 
variabl e A N O V A ' s wa s compute d o n bot h th e numbe r 

and proportio n o f  program s wit h N > 3 an d 7i>3 P Th e 
mean numbe r  an d proportio n o f  program s i n thi s regio n 
ar e presente d i n tabl e 6 .  Neithe r  o f  th e effect s wer e 
statisticall y significan t  (F(l ,  39)=1.1 ,  p > 3 ,  an d f  (1 , 
39)< 1 respectively) . 

D iscuss io n 

Changes in the source of a plausible initial hypothesis 
produce d severa l  effects :  a  decreas e i n th e numbe r  o f 
fals e solutions ,  a n increas e i n th e numbe r  o f  program s 
run ,  a n increas e i n th e tim e o n task ,  a n increas e i n th e 
tota l  informatio n conten t  o f  th e programs ,  an d a n 
overal l  decreas e i n rate d plausibilit y  o f  th e initiall y 
generate d hypotheses .  Thes e effect s sugges t  tha t  th e 
manipulatio n produce d increase d skepticis m i n th e 
subjects ,  causin g th e subject s t o g o beyon d thei r  usua l 
terminatio n criteri a an d tes t  hypothese s wit h greate r 
rigor . 

However ,  ther e i s n o evidenc e tha t  th e 
manipulatio n cause d change s i n th e discover y strategie s 
and heuristics—measure s o f  Hypothesi s spac e strategie s 
and heuristic s (e.g. ,  numbe r  o f  hypothese s generated ) 
and Experimen t  spac e strategie s an d heuristic s (e.g. , 
tim e spen t  pe r  program ,  th e amoun t  o f  informatio n 
produce d pe r  program ,  th e region s o f  th e Experimen t 
spac e tha t  wer e visited )  di d no t  indicat e an y qualitativ e 
changes . 

That  th e plausibilit y  o f  th e give n hypothesi s di d 
not  dro p significantly ,  an d tha t  ther e wa s a n overal l 
dro p i n plausibilit y  o f  al l  hypothese s suggest s tha t 

°Th e correlatio n betwee n progra m lengt h an d progra m 
change s i s .3 9 acros s al l  subject s (F (  1,799) = 142 , 
p<.000l) . 

'This cutoff point was chosen somewhat arbitrarily. 
Selecte d segment s o f  lengt h les s tha n o r  equa l  t o thre e 
ofte n produc e resul u whic h ar e highl y ambiguous . 
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effect s wer e no t  a t  th e leve l  o f  a  dat a paramete r  suc h a s 
plausibility ;  rather  th e result s ar e mor e consisten t  wit h 
a proces s paramete r  chang e suc h a s a n increas e i n 
skepticism . 

At  a n abstrac t  level ,  th e effect s ar e b«tt i  interestin g 
and surprising .  I n th e contro l  condition ,  subject s wer e 
place d i n a n environmen t  i n whic h the y generate d an d 
endorse d th e initia l  hypothesi s A  (delive r  t o hous e N 
last) .  Th e structur e o f  th e actua l  rol e o f  th e myster y 
functio n wa s suc h tha t  thi s initia l  hypothesi s A  wa s 
disconfirme d ver y earl y i n th e discover y process .  Man y 
of  th e subject s the n induce d hypothesi s B  (revers e las t 
N steps) ,  an d terminate d falsel y wit h thi s fina l 
hypothesis .  Th e correc t  hypothesi s wa s i n fac t 
hypothesi s C  (sor t  th e las t  N  steps) .  I t  wa s b y 
externall y givin g subject s th e initia l  hypothesi s A ,  th e 
same hypothesi s tha t  the y woul d hav e generate d 
anyway ,  tha t  cause d subject s t o late r  g o beyon d 
hypothesi s B . 

The manipulatio n wa s fairl y  subtle .  Subject s wer e 
not  give n a  se t  o f  hypothese s t o test ,  a s i s ofte n don e 
(e.g. ,  Sodian ,  Zaitchik ,  &  Carey ,  1991 ;  Klahr ,  Fay ,  & 
Dunbar ,  1993) .  Rather ,  subject s wer e merel y tol d tha t 
anothe r  subjec t  presente d wit h th e sam e informatio n 
had generate d thi s hypothesis ,  thereb y manipulatin g th e 
sourc e o f  th e hypothesi s an d no t  th e discover y tas k 
give n t o th e subjects . 

Also ,  th e effect s o f  th e manipulatio n coul d no t  b e 
at  th e leve l  o f  providin g informatio n t o th e subjects , 
eithe r  explicitl y (b y providin g a  ne w hypothesis )  o r 
implicitl y (b y endorsin g o r  mak e dubiou s a 
hypothesis) ,  sinc e th e Other-Generate d hypothesi s wa s 
one tha t  th e subject s coul d an d di d generat e easily ,  an d 
thi s hypothesi s wa s discarde d b y al l  subject s earl y i n 
th e task . 

I t  i s  importan t  no t  t o confus e th e effect s o f 
hypothesi s sourc e wit h th e effect s o f  havin g alternativ e 
hypotheses .  S o m e migh t  argu e tha t  scientist s ar e 
alway s i n th e Other-Generate d conditio n sinc e 
colleague s ar e constantl y providin g alternativ e 
hypotheses .  B y thi s argument ,  th e self-generate d 
conditio n m a y b e considere d a n artificia l  one . 
However ,  sinc e primar y hypothese s ca n b e self -
generate d an d other-generated ,  an d alternativ e 
hypothese s ca n b e self-generate d an d other-generated , 
th e issu e o f  alternativ e hypothese s i s orthogona l  t o th e 
issu e o f  hypothesi s source .  Furthe r  researc h i s require d 
t o investigat e possibl e interaction s i n th e effect s o f 
thes e tw o factors . 

Contrar y t o th e Klah r  e t  al .  findings ,  thi s 
manipulatio n di d no t  produc e a n increas e i n th e numbe r 
of  hypothese s generated .  Thi s differenc e i n findings 
may b e accounte d fo r  b y th e difference s i n th e 
procedure s b y whic h subject s wer e aske d t o produc e 
initia l  hypotheses .  I n thi s task ,  subject s wer e give n 
severa l  probe s designe d t o evok e a s man y differen t 
hypothese s a s possible .  A s a  result ,  thi s procedur e 
may hav e produce d a  ceilin g effec t 

Interestingly ,  findings  apparentl y contradictin g ou r 
result s wer e reporte d b y Koehle r  (1992) ,  wh o foun d tha t 
self-generate d hypothese s wer e give n lowe r  confidenc e 
rating s tha n other-generate d hypotheses .  I n a  serie s o f 
experiments ,  Koehle r  presente d evidenc e whic h 
suggeste d tha t  th e self-generate d hypothese s wer e give n 
lowe r  confidenc e rating s becaus e th e proces s o f 
hypothesi s generatio n force s th e individua l  t o conside r 
mor e alternativ e hypotheses .  However ,  man y 
potentiall y  importan t  factor s diffe r  betwee n th e tas k 
give n t o Koehler' s subject s an d th e tas k use d i n th e 
curren t  study .  Fo r  example ,  th e tas k use d b y Koehle r 
was a  pur e hypothesi s generatio n tas k rathe r  tha n a 
discover y task .  Therefore ,  i t  i s  unclea r  whethe r  th e 
same processe s ar e bein g use d i n th e tw o tasks . 
Furthe r  experimentatio n i s require d t o identif y whic h o f 
th e factor s tha t  diffe r  betwee n th e tw o domain s o f  stud y 
i s responsibl e fo r  thes e apparentl y contradictor y results . 

Of  course ,  hypothesi s sourc e i s no t  th e onl y 
importan t  facto r  involve d i n determinin g th e acceptanc e 
of  a  hypothesis .  However ,  thi s researc h ha s show n tha t 
hypothesi s sourc e ca n b e a n importan t  factor . 
Additiona l  experimentatio n usin g simila r  kind s o f 
explici t  measure s o f  possibl e mediatin g factor s suc h a s 
hypothesi s plausibilit y an d skepticis m ar e require d t o 
furthe r  investigat e th e pat h b y whic h hypothesi s sourc e 
lead s t o change s i n th e discover y process . 
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