
Model in g Dual-Tas k Performanc e Imp rovemen t  wit h E P I C - S o a r 

Ronal d S .  Chon g (rchong@umich.edu ) 
Artificia l  Intelligenc e Laborator y 

1101 Bea l  Avenu e 

Universit y o f  Michiga n 

A nn Arbor ,  M I  48109-211 0 

"What  i s th e natur e o f  th e knowledg e tha t  define s th e execu -
tiv e proces s an d h o w ca n thi s knowledg e b e learned? "  I n 
Chong &  Lair d (1997) ,  w e too k th e first  step s t o addres s 
thes e question s fo r  th e Wickens '  Tas k (th e concurren t  perfor -
mance o f  a  trackin g tas k an d a  C R T task )  usin g th e EPIC -
Soar  hybri d architecture .  W e identifie d fou r  classe s o f  execu -
tiv e knowledg e an d posite d possibl e source s fo r  th e knowl -
edge fo r  thre e o f  th e four .  Th e fourt h class ,  calle d strategic , 
consiste d o f  tw o instances :  anticipator y moto r  programmin g 
and pipelining .  A t  th e time ,  w e ha d n o satisfactor y hypothe -
si s fo r  th e origi n o f  th e strategi c knowledg e class . 

A ke y observatio n o f  thes e tw o instance s i s tha t  the y pro -
duc e exper t  performanc e becaus e the y allo w whol e com -
mands (o r  part s o f  c o m m a n d processing )  t o b e moved ,  o r 
promoted ,  t o chronologicall y earlie r  perceptua l  events .  Thi s 
observatio n o f  moto r  promotion s i s th e inspiratio n fo r  a  task -
independen t  promotion-base d learnin g procedur e briefl y 
presente d here . 

The learnin g procedur e itsel f  consist s o f  thre e style s o f 
promotions :  prepar e promotion s (whic h creat e anticipator y 
moto r  programmin g rules) ,  an d perceptual-even t  promotion s 
and motor-statu s promotion s (whic h combin e t o produc e 
pipelinin g rules) .  T o suppor t  th e learnin g procedure ,  a  chro -
nologica l  tas k strateg y dat a structur e wa s invente d t o repre -
sent  a  subject' s initia l  knowledg e abou t  th e chronologica l 
orderin g o f  perceptua l  tas k event s an d th e associate d moto r 
commands (pe r  th e tas k instructions) .  Thi s chronologica l 
tas k strateg y dat a structur e i s  essentia l  t o th e procedur e 
becaus e i t  keep s trac k o f  th e chronolog y o f  event s a s promo -
tion s ar e mad e an d i t  als o identifie s whic h promotio n style s 
can b e performed .  Th e learnin g procedur e run s concurrentl y 
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Figure 1: The evolution of tracking performance 

wit h tas k performance ,  s o performanc e i s  improve d whil e 
th e tas k i s bein g performed . 

The first  thre e trace s i n th e legen d o f  Figur e 1  sho w th e 
performanc e evolutio n o f  a n initially-sequentia l  (IS )  novic e 
model  tha t  bega n wit h a  sequentia l  dual-tas k strateg y (track -
in g halt s whe n th e C R T stimulu s appear s an d resume s afte r 
th e respons e i s sent) .  Th e promotio n learnin g procedur e pro-
duce d a  larg e reductio n i n trackin g error .  The n wit h a  mino r 
chang e t o on e o f  th e Soa r  rule s t o abando n th e initia l  sequen -
tia l  strateg y fo r  a  concurren t  dual-tas k strateg y (trackin g i s 
uninterrupte d b y C R T stimulu s appearance) ,  th e final  perfor -
mance wa s a  goo d matc h t o th e observe d data . 

I n a  secon d trainin g run ,  w e use d a n initially-concurren t 
(IC )  novic e mode l  tha t  bega n wit h th e concurren t  dual-tas k 
strategy .  ("Concurren t  (novice) "  trac e i n Figur e 1. )  W e 
expecte d tha t  th e promotio n learnin g procedur e woul d pro -
duc e th e sam e (o r  a t  leas t  a n equall y good )  final  performanc e 
fit  regardles s o f  th e dual-tas k strateg y initiall y  use d b y th e 
novic e model .  However ,  a s see n b y th e "Concurren t 
(expert) "  trac e i n Figur e 1 ,  th e mode l  predicte d tha t  final  per -
formanc e i s no t  th e sam e unde r  thi s condition . 

Thi s unexpecte d resul t  howeve r  ma y b e consisten t  wit h th e 
genera l  findings  o f  a  stud y b y Gophe r  (1993 )  tha t  examine d 
th e effect s o n final  performanc e o f  varie d tas k emphasi s dur -
in g dual-tas k training .  Post-trainin g performanc e wa s foun d 
t o b e superio r  fo r  subject s w h o wer e mad e t o var y tas k prior -
itie s durin g trainin g (VP )  compare d t o subject s w h o wer e 
eithe r  i n th e equal-priorit y (EP )  o r  no-priorit y (NP )  groups . 

Gopher' s V P trainin g grou p ca n b e viewe d a s analogou s t o 
th e I S mode l  sinc e i t  initiall y  emphasize d th e C R T tas k an d 
the n wa s late r  change d t o equa l  emphasis .  Similarly ,  th e E P 
trainin g grou p ca n b e viewe d a s analogou s t o th e I C mode l 
sinc e i t  use d equa l  emphasi s throughout .  Th e R M S erro r  o f 
th e final  performanc e o f  th e I S an d I C model s relativ e t o th e 
observe d dat a wa s 1.8 8 an d 2.3 6 wit h a  correlatio n o f  0.8 9 
and 0.7 4 respectively .  I n th e sam e wa y tha t  V P wa s bette r 
tha n EP ,  s o I S wa s bette r  tha n IC .  Therefore ,  w e tentativel y 
tak e th e predictio n o f  th e mode l  t o b e correct . 
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