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Testin g a  M o d e l  o f  Ro l e A s s i g n m e n t 

Michae l  P .  Matess a (matessa@cmu.edu ) 
Departmen t  o f  Psychology ;  Carnegi e Mello n Universit y 

Pittsburgh .  P A 1521 3 U S A 

John R. Anderson (|a-^@andrew.cmu.edu) 

Departmen t  o f  Psychology ;  Carnegi e Mello n Universit y 
Pittsburgh ,  P A 1521 3 U S A 

Introductio n 

ACT- R i s a  genera l  theor y o f  cognitio n (Anderson .  1993 ) 
whic h i s capabl e o f  learnin g th e relativ e usefulnes s o f 
alternativ e rules .  I n previou s wor k (Matess a an d Anderson . 
1997) .  a  mode l  utilizin g thi s implici t  procedura l  learnin g 
mechanis m explaine d result s fro m a  concep t  formatio n tas k 
create d b y McDonal d an d MacWhinne y (1991) .  Th e sam e 
model  explain s result s fro m a  rol e assignmen t  tas k fo r 
artificia l  language s create d b y Blackwel l  (1995) .  B y focusin g 
learnin g o n on e cu e a t  a  time ,  th e mode l  predicte d a  blockin g 
phenomenon wher e certai n cue s cam e t o dominat e an d bloc k 
learnin g o f  othe r  cues .  Thi s predictio n wa s supporte d b y th e 
dat a fro m bot h o f  th e experiments .  Thi s abstrac t  describe s 
result s fi-om a  rol e assignmen t  experimen t  designe d t o 
furthe r  tes t  th e blockin g predictio n o f  th e model . 

What  i s rol e assignment ? Whe n tryin g t o understandin g a 
sentence ,  peopl e assig n noun s t o linguisti c role s suc h a s 
actor ,  patient ,  an d recipient .  I n orde r  t o d o thi s assignment . 
cues o f  th e languag e suc h a s wor d order ,  nou n animacy ,  an d 
cas e inflectio n ar e used .  Thes e cue s ma y o r  ma y no t  b e 
presen t  i n ever y sentence ,  an d on e cu e ma y conflic t  wit h 
anothe r  cu e a s t o th e correc t  rol e assignment .  Thes e conflict s 
ar e resolve d b y th e cu e dominanc e hierarch y o f  th e language , 
and cue s highe r  i n th e hierarch y ar e mor e reliabl e tha n thos e 
lowe r  i n th e hierarchy . 

Method 

The rol e assignmen t  tas k use d thre e linguisti c cue s 
(animacy ,  cas e maricing .  ver b agreement )  wit h varyin g 
degree s o f  reliabilit y  (cu e A  bein g th e mos t  reliable , 
followe d b y cu e B ,  the n cu e C) .  Fo r  eac h subject ,  th e 
reliabilitie s o f  th e linguisti c cue s wer e randoml y assigned .  I n 
th e first  trainin g phas e o f  th e experiment ,  onl y cue s A  an d C 
wer e present .  Fo r  example ,  i n a  sentenc e wit h a  ver b an d 
tw o nouns ,  onl y on e nou n coul d hav e th e sam e 
morphologica l  suiffi x  a s th e ver b (ver b agreemen t  cu e 
present )  an d onl y on e nou n coul d hav e a  nominativ e marke r 
(cas e markin g cu e present) ,  bu t  th e noun s woul d b e eithe r 
bot h animat e o r  bot h inanimat e object s (animac y cu e no t 
present) .  I n th e nex t  trainin g phase ,  al l  cue s wer e available , 
and i n th e testin g phase ,  onl y cue s B  an d C  wer e available . 
The mode l  predict s tha t  th e earl y us e o f  th e A  an d C  cue s 
coul d bloc k experienc e wit h th e B  cue ,  wit h th e consequenc e 
tha t  i n th e testin g phase ,  cu e C  ma y see m t o b e mor e 

reliabl e tha n cu e B .  I n abou t  hal f  o f  th e simulatio n run s 
wit h th e sam e stimul i  an d amoun t  o f  exposur e a s th e 
experiment ,  cu e B  i s see n a s mor e reliable .  I n th e othe r  half , 
cue C  i s see n a s mor e reliabl e an d it s us e block s th e learnin g 
of  th e du e reliabilit y  o f  cu e B . 

The experimen t  als o ha d fou r  instructio n conditions .  I n 
th e first ,  a n explici t  descriptio n o f  th e thre e cue s wa s give n 
alon g wit h practic e usin g th e cues ,  an d subject s wer e tol d 
ther e wa s n o tim e limi t  fo r  thei r  decision s (practice/not -
speeded) .  Th e secon d conditio n wa s th e sam e a s th e first, 
but  subject s wer e tol d tha t  the y shoul d wor k a s quickl y an d 
accuratel y a s possibl e (practice/speeded) .  Th e thir d conditio n 
di d no t  mentio n th e thre e cue s an d subject s wer e tol d ther e 
was n o tim e limi t  (no-practice/not-speeded) .  Th e fourt h 
conditio n di d no t  mentio n th e thre e cue s an d subject s wer e 
aske d t o wor k a s quickl y an d accuratel y a s possibl e (no -
practice/speeded) . 

Results and Discussion 

Onl y hal f  o f  th e subject s i n th e thre e speede d o r  no-practic e 
condition s preferre d cu e B  ove r  cu e C  i n th e testin g phase . 
However ,  nearl y al l  o f  th e subject s i n th e on e practice/not -
speede d conditio n preferre d cu e B  ove r  cu e C .  Thes e result s 
suppor t  th e predictio n o f  th e mode l  tha t  subject s usin g 
implici t  learnin g (i n th e speede d o r  no-experienc e conditions ) 
migh t  no t  lear n tha t  cu e B  i s mor e reliabl e tha n cu e C .  Thi s 
i s no t  du e t o subject s bein g insensitiv e t o th e reliabilit y  o f 
th e cues ,  sinc e i n al l  condition s subject s preferre d th e mor e 
reliabl e cu e A  ove r  cu e B  an d cu e C  ove r  8 9 % o f  th e time . 
The abilit y  o f  on e mode l  t o explai n result s fro m thre e 
differen t  experiment s suggest s it s learnin g mechanis m i s a 
usefu l  explanatio n o f  learnin g i n rol e assignmen t  tasks . 
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