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Implici t  Learn in g a n d Deliberat e P r o b l e m Solving : 

W h at  i s th e Connect ion ? 

Timothy Nokes (tnokesOuic.edu) 
Andre w Corriijun-Halper n (ahalpei@uic.edu ) 

Stella n Ohisso n (stellan@uic.edu ) 
Departmen t  o f  Psychology ,  Universit y o f  Illinoi s a t  Chicag o 

Chicago ,  I L 60607-7513 ,  U.S.A . 

I n t r o d u c t i o n 
Many theoretica l  proposal s conceptualiz e th e acquisitio n o f 
deep knowledg e a s a  deliberate ,  effortfu l  an d constructiv e 
process .  I n contrast ,  researc h o n implici t  learnin g o f  artifi -
cia l  grammar s (Reber ,  1989 )  suggest s tha t  learnin g i s a  pas -
sive ,  inductiv e proces s whic h i s independen t  o f  an y intentio n 
t o lear n an d whic h create s knowledg e no t  accessibl e t o th e 
learner .  I n th e traditiona l  artificia l  gramma r  paradig m par -
ticipant s first  memoriz e lette r  string s tha t  ar e generate d ac -
cordin g t o a  particula r  se t  o f  relationa l  rule s (th e trainin g 
phase) .  Participant s ar e the n give n a  ne w lis t  o f  lette r  string s 
and ar e aske d t o identif y thos e tha t  ar e simila r  t o th e string s 
previousl y memorize d (th e tes t  phase) .  Participant s perfor m 
bette r  tha n chanc e i n th e tes t  phase ,  implyin g tha t  a n ab -
strac t  representatio n i s extracte d fro m th e trainin g phas e an d 
use d i n th e recognitio n tas k o f  th e tes t  phas e (Reber ,  1989) . 

What  i s  th e natur e o f  th e knowledg e generate d b y th e 
strin g memorizatio n procedure ? H o w doe s tha t  knowledg e 
functio n i n subsequen t  processing ? Ca n i t  suppor t  proble m 
solvin g an d othe r  higher-orde r  cognitiv e processes ? 

To investigat e thes e questions ,  w e revise d th e standar d ar -
tificia l  granuna r  learnin g paradig m b y replacin g th e strin g 
classificatio n tas k typicall y use d i n th e tes t  phas e wit h a 
lette r  sequenc e extrapolatio n proble m (Simon ,  1972) .  I f 
what  i s learne d i n implici t  patter n learnin g i s  availabl e fo r 
deliberat e proble m solving ,  prio r  implici t  learnin g o f  th e 
relevan t  patter n shoul d facilitat e performanc e o n sequenc e 
extrapolation . 

Method 
Participants .  Eighty-fou r  student s fro m th e Universit y o f 
Illinoi s a t  Chicag o participate d i n retur n fo r  cours e credit . 

Materials .  Th e targe t  task s wer e thre e lette r  sequenc e ex -
trapolatio n problems ;  se e Tabl e 1  fo r  a n example . 

Table 1: Letter sequence extrapolation problem 1. 
For  example ,  give n th e strin g 

B D X E C Z E G X H FZ 
Infe r  th e 8-ste p extrapolatio n 

H J X K I Z K M 

There were 18 training strings consisting of 12 double-digit 
numbers ,  si x fo r  eac h o f  th e thre e problems ;  se e Tabl e 2  fo r 
an example .  Th e si x numbe r  string s followe d th e exac t  sam e 
patter n a s th e associate d lette r  sequenc e extrapolatio n prob -
lem .  I n addition ,  ther e wer e 1 8 string s o f  rando m double -
digi t  number s use d i n th e contro l  condition . 

Tabl e 2 :  Relevan t  trainin g strin g fo r  Proble m 1 . 
For  example , 

13 1 5 3 5 1 6 1 4 3 7 1 6 1 8 3 5 1 9 1 7 3 7 

Design and procedure. The participants were randomly 
assigne d t o eithe r  th e relevan t  trainin g grou p o r  t o th e irrele -
van t  trainin g group .  Bot h group s solve d th e thre e sequenc e 
extrapolatio n problems .  I n th e relevan t  trainin g condition , 
th e participant s memorize d numbe r  string s tha t  embodie d th e 
same pattern s a s thos e i n th e extrapolatio n problems .  I n th e 
irrelevan t  condition ,  th e participant s memorize d th e rando m 
number  sequences . 

Results and Discussion 
Training .  A s expected ,  th e relevan t  trainin g grou p per -
forme d significantl y bette r  tha n th e irrelevan t  trainin g grou p 
on th e memorizatio n tas k [p<.01] . 

P rob le m Solving .  Th e relevan t  grou p wa s slightl y bet -
te r  tha n th e irrelevan t  grou p o n th e proble m solvin g tasks , 
but  th e differenc e wa s smal l  i n magnitud e an d i t  di d no t 
reac h statistica l  significanc e [p>.06] .  Also ,  performanc e o n 
th e memorizatio n tas k di d no t  correlat e significantl y wit h 
proble m solvin g performanc e fo r  tw o ou t  o f  th e thre e ex -
trapolatio n problems . 

Ther e ar e a t  leas t  tw o possibl e explanations .  I t  i s  possibl e 
tha t  althoug h th e participant s di d acquir e th e patter n underly -
in g th e numbe r  string s the y memorized ,  thei r  representatio n 
of  tha t  patter n wa s no t  abstrac t  enoug h t o transfe r  t o lette r 
sequences .  A  secon d explanatio n i s tha t  th e patter n represen -
tatio n learne d durin g strin g memorizatio n i s abstrac t  bu t  no t 
generative .  I t  ca n suppor t  familiarit y judgments ,  bu t  i t  can -
not  b e equate d wit h th e abstrac t  concepts ,  idea s an d schema s 
tha t  suppor t  higher-orde r  thinkin g (Ohisso n &  Lethtinen , 
1997) .  Studie s currend y unde r  wa y ai m t o resolv e thes e is -
sues . 
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