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T h e rol e o f  e lemen t  locatio n a n d positio n i n implici t  cont ingenc y learnin g 

Arlin a Impor t  an d Zolta n Diene s 
E>q3enmenta l  Psycholog y 

Uni \  ersit y o f  Sussex ,  Brighto n 
B N 1 9 Q D , UK 

ar l ina@bio l s .  susx .  a c .  ul c 

Introductio n 

The cognitive system requires knowledge of the patterns of 
regularit y an d structur e o f  externa l  stimul i  i n orde r  t o 
perfor m effectively .  On e focu s o f  implici t  learnin g researc h 
explore s th e natur e o f  thi s representation .  Participant s 
expose d t o sequence s o f  letter s generate d accordin g t o a n 
artificia l  grammar ,  accuratel y classif y nove l  tes t  item s a s 
valid/invali d example s o f  th e gramma r  bu t  ar e unabl e t o 
explai n thei r  decision s (Dienes ,  Broadben t  &  Berry ,  1991 ; 
Reber ,  1967) .  Account s o f  implici t  learnin g attemp t  t o 
explai n th e representatio n formed .  Reber ,  (1969 )  propose s 
tha t  knowledg e o f  th e gramma r  i s  abstracte d acros s th e 
learnin g set ;  o n th e othe r  hand ,  Perruche t  an d Pactea u 
(1990 )  posi t  tha t  knowledg e consist s o f  fragment s o f 
learnin g item s (group s o f  letters ,  i n particula r  bigram s an d 
trigrams) ,  an d participant s bas e judgement s o n th e presenc e 
of  th e fragments  i n tes t  items . 

Simpl e contingenc y grammar s (ke y element s separate d 
by rando m elements )  provid e a  metho d fo r  explorin g th e 
represente d knowledge .  Knowledg e o f  bigram s o r  trigram s 
woul d no t  provid e usefu l  informatio n o n whic h t o classif y 
string s containin g remot e contingencies .  O n th e othe r 
hand,  knowledg e o f  th e contingenc y relationshi p pe r  s e 
woul d resul t  i n accurat e classificatio n judgement s ove r  an y 
number  o f  rando m elements . 

A numbe r  o f  experiment s explore d th e rol e o f  fragment 
knowledge ,  extendin g th e findings  o f  implici t  learnin g o f 
remot e relationship s i n a  reactio n tim e tas k (Cleeremans , 
1994)  t o a  classificatio n task ,  an d examinin g th e rol e o f 
locatio n an d elemen t  orde r  i n implici t  learning . 
Participant s wer e show n item s generate d eithe r  from 
contingenc y grammars ,  th e Rebe r  (1967 )  grammar ,  o r 
receive d n o prio r  exposure .  Tes t  item s varie d a s t o whethe r 
orde r  wa s th e sam e a s th e learnin g set ,  i n revers e orde r  t o 
th e learnin g se t  o r  ther e wer e violation s i n th e position s o f 
key contingen t  elements . 

Results and Discussion 

Participant s expose d t o a  learnin g se t  generate d from  th e 
contingenc y gramma r  wer e significantl y bette r  a t 
classificatio n tha n confrols .  Thes e participant s wer e onl y 
slightl y impaire d i n performanc e o n item s i n whic h th e 
element s appeare d i n a  nove l  order ,  indicatin g tha t  subject s 

can lear n remot e contingenc y relationships .  However , 
participant s expose d t o th e Rebe r  gramma r  wer e no t  abl e t o 
make accurat e classificatio n judgement s whe n th e lette r 
orde r  wa s altered ,  indicatin g tha t  th e mor e complicate d th e 
structura l  relations ,  th e les s flexibl y the y ca n b e applie d t o 
transforme d stimuli .  I f  th e positio n o f  a  ke y elemen t  wa s 
invarian t  throughou t  th e learnin g set ,  th e contingenc y 
relationshi p wa s no t  learned ,  suggestin g tha t  participant s 
may com e t o rel y exclusivel y o n th e presenc e o f  a  simpl e 
salien t  feature . 

The representatio n whic h develop s ma y b e relate d t o th e 
stimuli ,  wher e ther e i s  sufficien t  informatio n t o us e 
primitive ,  fragment  base d strategie s thes e wil l  b e applie d a s 
a primar y strategy ,  however ,  i f  ther e i s  insufficien t 
informatio n i n th e learnin g se t  t o dra w abou t  th e repeatin g 
fragment s the n a  mor e comple x knowledg e o f  th e rule s 
governin g th e combinatio n o f  th e element s ma y develop ,  a t 
leas t  o f  th e simpl e rule s considere d i n thes e experiments . 

The implicit/explici t  natur e o f  subjects '  knowledg e wa s 
determine d i n thes e experiment s b y usin g th e Guessin g an d 
Zer o Correlatio n criteria . 
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