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T h e P r o b l e m 

ACT- R (Anderson ,  1993) ,  whil e bein g ric h i n mechanism s 
fo r  cognition ,  ha s a  histor y o f  bein g somewha t  wea k i n th e 
perceptual-moto r  domain— a situatio n commo n i n 
computationa l  model s o f  cognition .  Th e "Visua l  Interface " 
was th e firs t  seriou s attemp t  t o remed y th e situatio n fo r 
ACT- R an d wa s successfu l  i n man y way s (Anderson , 
Matessa ,  &  Douglas s 1995) .  However ,  th e Visua l  Interfac e 
raise d man y issue s a s well .  On e o f  th e mos t  centra l 
limitation s o f  th e Visua l  Interfac e i s it s  seria l  nature . 
Perceptua l  an d moto r  operation s di d no t  execute  i n paralle l 
wit h cognition ,  whic h m a d e i t  impossibl e fo r  A C T - R t o 
model  a  variet y o f  high-performanc e an d dual-tas k 
situations ,  suc h a s P R P experiment s  (e.g .  Kiera s &  Meyer , 
1997) .  Th e Visua l  Interfac e als o ha d a  limite d se t  o f 
perceptual-moto r  operator s an d w a s technicall y 
cumbersome ,  makin g i t  difficul t  t o extend . 

ACT-R/PM 

I n orde r  t o addres s thes e issue s an d broade n th e scop e o f 
A C T - R ' s application ,  a  n e w architectur e fo r  perceptio n an d 
actio n ha s bee n constructe d aroun d A C T - R ,  calle d A C T -
R / P M,  whic h consist s o f  A C T - R ' s procedura l  an d 
declarativ e memor ie s an d mechan ism s an d a  n e w 
Perceptual-Moto r  system .  Th e Perceptual-Moto r  syste m i s 
conceptualize d a s a  laye r  betwee n cognitio n an d th e externa l 
environment .  Tha t  is ,  th e environmen t  doe s no t  directl y 
provid e input s t o cognition ,  no r  ca n cognitio n directl y 
influenc e th e environment .  Communicat io n betwee n 
cognitio n an d th e outsid e worl d i s  mediate d b y th e 
perceptual-moto r  capabilitie s o f  th e system .  (Se e Figur e 1. ) 

The Perceptual-Motor layer is made of several 
"Managers "  whic h operat e i n simulate d paralle l  wit h 
themselve s an d eac h other ,  whic h give s A C T - R / P M th e 
abilit y t o overla p cognitiv e an d perceptual/moto r 
processing .  Th e Visio n Manage r  i n th e curren t  syste m i s 
m u ch lik e th e visua l  attentio n syste m o f  Anderson ,  Matessa , 
and Douglas s (1995 )  an d th e Moto r  Manage r  i s base d o n th e 
Moto r  Processo r  i n E P I C (Kiera s &  Meyer ,  1996) .  Speec h 
an d auditio n capabilitie s ar e stil l  bein g adde d t o th e system. 

These extended perceptual-motor capabilities, combined 
wit h A C T - R ' s stron g theor y o f  cognition ,  shoul d produc e 
on e o f  th e riches t  an d broades t  production-syste m theorie s 
t o date .  Fo r  example ,  researc h o n cognitivel y demandin g 
dual-tas k situation s usin g A C T - R / P M i s ongoing . 
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Figur e 1 .  Syste m Diagra m 
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