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Implici t  learnin g i s learnin g o f  comple x information , 
withou t  th e us e o f  consciou s hypothesi s testin g strategies . 
and withou t  resultan t  consciousl y accessibl e knowledg e 
sufficien t  t o accoun t  fo r  performanc e o n a n indirec t  tes t  o f 
learnin g (Seger ,  1994) .  Mos t  researc h i n implici t  learnin g 
has use d task s i n whic h subject s lear n relationship s 
betwee n stimulu s elements .  Fo r  example ,  i n artificia l 
g rammar  learning ,  subject s lear n lette r  bigram s an d 
trigram s an d rule s relatin g letter s t o eac h othe r  (Seger . 
1994 ;  Knowlto n &  Squir e 1996) .  Relativel y littl e wor k 
has investigate d subjects '  abilit y  t o implicitl y  lear n abou t 
invarian t  propertie s o f  comple x stimul i  (Fric k &  Lee . 
1995) .  Learnin g relationship s betwee n item s m a y requir e 
differen t  form s o f  processin g tha n identifyin g suc h 
invariants . 

Th e experimen t  presente d her e investigate d h o w wel l 
subject s learne d tw o kind s o f  invariants :  a n ite m identit y 
an d locatio n invariance ,  an d a n ite m identit y an d colo r 
invariance .  I n bot h condition ,  subject s wer e presente d 
wit h display s consistin g o f  5  differentl y colore d letters . 
For  eac h subject ,  ther e wa s a  particula r  lette r  tha t  repeate d 
i n eac h displa y (th e invarian t  letter) .  I n th e locatio n 
invarian t  condition ,  th e invarian t  lette r  appeare d a t  th e 
same locatio n i n eac h stimulus ,  wherea s i n th e colo r 
invarian t  condition ,  i t  appeare d i n th e sam e colo r  i n eac h 
stimulus .  Otherwise ,  th e stimul i  wer e constructe d 
randomly .  Afte r  observin g 3 0 display s an d recallin g th e 
letter s (bu t  no t  th e color s o r  locations )  presen t  i n each , 
subject s wer e teste d tw o ways .  I n th e singl e ite m 
judgmen t  tes t  ( lU) ,  subject s wer e presente d wit h nove l 
patterns ,  hal f  o f  whic h ha d th e invarian t  an d hal f  o f  whic h 
di d not .  Subject s indicate d fo r  eac h patter n whethe r  i t 
followe d th e rul e presen t  i n th e studie d item s o r  no t  Th e 
othe r  tes t  wa s a  tw o alt^nativ e force d choice  tes t  (2AFC ) 
i n whic h subject s chos e whic h o f  tw o pattern s presente d 
simultaneousl y followe d th e patter n presen t  i n th e studie d 
items .  I n bot h tests ,  th e distractor s wer e o f  tw o types :  i n 
on e typ e o f  distracto r  th e invarian t  lette r  appeared ,  bu t  i n 
a differen t  locatio n o r  colo r  tha n i n th e studie d exemplars . 
I n othe r  typ e o f  distracto r  th e invarian t  lette r  wa s absent . 

I n orde r  t o investigat e h o w m u c h consciousl y 
verbalizabl e knowledg e subject s ha d abou t  th e invariant . 
the y wer e give n a  questionnair e t o complet e a t  th e en d o f 
testing .  Subject s w h o identifie d th e invarian t  lette r  an d it s 
locatio n o r  colo r  o n th e fre e respons e questions ,  o r  w h o 
guesse d th e correc t  lette r  an d indicate d a  hig h degre e o f 
confidenc e i n thei r  guess ,  wer e classifie d a s havin g 

explici t  knowledg e o f  th e invarian t  an d wer e no t  include d 
i n th e analyses .  M o r e subject s achieve d explici t 
knowledg e o f  th e invarian t  i n th e locatio n conditio n tha n 
th e colo r  condition ,  indicatin g tha t  a  letter-locatio n 
invarianc e m a y b e mor e salien t  tha n a  letter-colo r 
invariance . 

Th e l U an d 2 A F C test s wer e differentiall y  sensitiv e t o 
implici t  knowledg e o f  th e invariant .  Subject s performe d 
bette r  o n th e 2 A F C tes t  tha n o n th e lA J test .  Th e 
superiorit y o f  th e 2 A F C tes t  coul d b e becaus e i n tha t  tes t 
subject s ca n compar e th e tw o stimul i  an d simpl y selec t 
whic h i s mor e correct ,  rathe r  tha n havin g t o compar e eac h 
stimulu s t o a  mentall y hel d criterion .  I n othe r  words , 
relativ e correctnes s appear s t o b e easie r  t o determin e tha n 
absolut e correcness . 

I n addition ,  ther e wa s evidenc e tha t  subject s di d no t 
lear n th e pairin g betwee n th e invarian t  lette r  an d th e 
invarian t  locatio n o r  color .  Separat e score s wer e 
calculate d fo r  th e 2 A F C tes t  fo r  pair s i n whic h th e 
distracto r  lacke d th e invarian t  lette r  altogether ,  an d pair s 
i n whic h th e distracto r  include d th e invarian t  lette r  bu t  i n 
an incorrec t  locatio n o r  color .  Subject s performe d abov e 
chanc e onl y o n th e pair s i n whic h th e invarian t  lette r  wa s 
absent ,  indicatin g tha t  the y coul d no t  reliabl y differentiat e 
betwee n stimul i  solel y o n th e basi s o f  th e invarian t  bein g 
i n th e cwrec t  locatio n o r  color . 
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