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F o c u s e d L e a r n i n g i n a  Linguisti c E n v i r o n m e n t 

Michae l  P .  Matess a an d Joh n R .  Anderso n 
Departmen t  o f  Psycholog y 
Carnegi e Mello n Universit y 

Pittsburgh ,  P A 1521 3 
{nm\4b+ ,  ja+)@andrew.cinu.ed u 

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 .  Ar e ACT-R' s learnin g mechanism s suitabl e 
fo r  modelin g languag e acquisition ? Evidenc e fro m a  concep t 
formatio n tas k analogou s t o a  linguisti c rol e assignmen t 
tas k woul d sugges t  so . 

I n thi s paper ,  a  mode l  develope d withi n th e A C T - R 
architectur e i s applie d t o a  concep t  formatio n tas k create d t o 
be a n analo g o f  a  linguisti c rol e assignmen t  task .  Th e mode l 
makes genera l  prediction s consisten t  wit h linguisti c findings 
and nove l  prediction s supporte d b y subjec t  data . 

W h en 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 ,  cue s 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 assignmen t  Thes e conflict s ar e resolve d 
by th e cu e dominanc e hierarch y o f  th e language .  Researcher s 
hav e foun d tha t  th e orde r  i n whic h thes e cue s ar e initiall y 
acquire d b y childre n i s predicte d b y a  statisti c  calle d overal l 
validit y an d late r  i s predicte d b y anothe r  statisti c calle d 
conflic t  validity .  Th e validit y o f  a  cu e i s it s availabilit y 
(probabilit y  o f  presenc e i n a  sentence )  time s it s reliabilit y 
(probabilit y  o f  correctl y indicatin g rol e assignment) .  Overal l 
validit y i s compute d fo r  a  cu e usin g al l  sentence s i n th e 
language ,  whil e conflic t  validit y i s  compute d fro m al l 
sentence s i n whic h th e rol e assignmen t  o f  tha t  cu e conflict s 
wit h th e assignmen t  o f  anothe r  cue . 

Thi s orde r  o f  cu e us e — cue s wit h hig h overal l  validit y 
bein g use d befor e cue s wit h hig h conflic t  validit y — ha s 
als o bee n observe d i n a  concep t  formatio n tas k create d b y 
McDonal d an d MacWhinne y (1991 )  t o b e a n analo g o f  th e 
rol e assignmen t  task .  I n thei r  task ,  subject s wer e presente d 
wit h tw o geometri c figures  an d aske d t o determin e whic h 
figure  wa s "dominant" .  Linguisti c cue s suc h a s wor d order , 
animacy ,  an d cas e inflection ,  wer e mappe d t o graphica l  cues . 
The stimul i  wer e create d suc h tha t  thre e graphica l  cue s (i n 
one condition ,  size ,  shading ,  an d shape )  ha d thre e level s o f 
overal l  validit y (high ,  medium ,  an d low ,  respectively) ,  an d 
thre e level s o f  conflic t  validit y (low ,  hig h an d medium , 
respectively) .  Earl y i n training ,  th e cu e wit h th e highes t 
overal l  validit y (size )  wa s use d th e most ,  an d late r  th e cu e 
wit h th e highes t  conflic t  validit y (shading )  wa s use d th e 
most . 

McDonal d an d MacWhinne y als o showe d tha t  thei r 
Competitio n Mode l  coul d explai n thes e genera l  results . 
Under  it s  learnin g mechanism ,  cue s vote d fo r  figure 
dominanc e wit h thei r  strength .  I f  a n erro r  wa s made ,  al l  cue s 
correctl y predictin g dominanc e ha d thei r  strengt h increased . 

I n thi s paper ,  a  mode l  usin g th e learnin g mechanis m o f 
th e ACT- R architectur e (Anderson ,  1993 )  wa s als o show n t o 
explai n th e genera l  results .  A C T - R determine d figur e 
dominanc e accordin g t o it s assessmen t  o f  th e mos t  reliabl e 
cue .  Unlik e th e Competitio n Model ,  ACT- R onl y update d 
th e reliabilit y  o f  th e on e cu e use d t o determin e dominance . 

Bot h model s mad e th e sam e genera l  predictio n tha t  th e cu e 
wit h th e highes t  overal l  validit y (size )  woul d b e use d mos t 
i n earl y learnin g an d tha t  th e cu e wit h th e highes t  conflic t 
validit y (shading )  woul d b e use d mos t  i n late r  learning . 
However ,  th e tw o model s mad e differen t  prediction s abou t 
th e relativ e orderin g o f  th e othe r  tw o cue s i n late r  learning . 
The Competitio n Mode l  predicte d th e orderin g o f  cu e us e 
woul d b e th e sam e a s th e conflic t  validit y orderin g (i.e . 
shap e woul d b e use d mor e tha n size) .  Th e ACT- R mode l 
predicte d tha t  sinc e cue s wit h hig h an d mediu m overal l 
validit y (siz e an d shading )  wer e use d mor e i n earl y learning , 
the y woul d bloc k learnin g o f  th e reliabilit y  o f  th e cu e wit h 
lo w overal l  validit y an d mediu m conflic t  validit y  (shape) . 
Therefore ,  th e cu e wit h lo w conflic t  validit y (size )  coul d b e 
use d mor e tha n th e cu e wit h mediu m conflic t  validit y 
(shape) .  Subjec t  respons e dat a suppor t  thi s prediction .  Thes e 
result s sugges t  tha t  ACT- R ma y b e usefu l  i n makin g nove l 
prediction s i n languag e domains . 
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