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P SI  play s  ̂ island'' :  C o m p a r i s o n o f  th e PSi-theor y wit h h u m a n behavio r 

Fran k Detj e (frank.detje@ppp.uni-bamberg.de ) 
Lehrstuh l  Psychologi c II ,  Universita t  Bamberg ,  Markusplat z 3 

D-9604 7 Bamberg ,  German y 

Durin g th e las t  tw o decade s amazin g progres s ha s bee n 
made i n cognitiv e scienc e an d relate d field s i n explainin g 
and predictin g huma n behavio r  (especiall y i n cognitiv e 
modeling) .  Bes t  know n an d mos t  elaborate d ar e probabl y 
th e tw o "cognitiv e architectures "  tha t  "pu t  i t  al l  together " 
as "unifie d theorie s o f  cognition" :  A C T (Anderso n &  Le -
biere ,  1998 )  an d Soa r  (Newell ,  1990 ;  Rosenbloom ,  Lair d 
& Newell ,  1993) .  Bu t  thoug h th e ter m "cognition "  shoul d 
not  b e understoo d to o narrowl y (Newell ,  1990) ,  thei r  ar -
chitectura l  conceptio n doe s no t  cove r  to o man y psycho -
logica l  phenomen a besid e cognitiv e one s (Coope r  &  Shal -
lice .  1995 :  Detje ,  1999) .  A  theor y tha t  explicitl y  trie s t o 
cove r  mor e psychologica l  relevan t  phenomen a suc h a s 
emotiona l  an d motivationa l  processe s i s th e PSI-theor y o f 
actio n regulatio n (Dome r  &  Wearing ,  1995) . 

Intention Regulation 

Centra l  t o th e PSI-theor y i s th e concep t  o f  intentions . 
Ever y stat e o f  deprivatio n wil l  lea d t o a  nee d a s soo n a s 
interna l  regulatio n canno t  reac h equilibrium .  Bu t  inten -
tion s ar e mor e tha n merel y th e goa l  t o satisf y th e needs , 
the y als o includ e a  numbe r  o f  element s tha t  contai n con -
tex t  information .  Th e memor y contain s o f  thre e network -
lik e hierarchies ,  a  sensor y network ,  a  moto r  networ k an d a 
motivationa l  networ k a s a n interna l  senso r  fo r  needs .  A  lo t 
of  processe s wor k o n thes e dat a structure s t o sho w actio n 
and intentio n regulatin g behavio r  an d t o perfor m i n com -
ple x problem-solvin g task s (se e Dorne r  &  Wearing ,  1985) . 
The PS I  theor y an d it s precursor s wer e teste d i n severa l 
environment s an d compare d wit h huma n behavior .  Th e 
result s showe d sufficien t  similaritie s (e.g .  D o m e r  & 
Wearing ,  1995) . 

„InseI" [„island"]: A short description 

,  Jnsel "  consist s o f  a  numbe r  o f  localitie s tha t  ar e linke d b y 
paths .  Eac h localit y consist s o f  object s tha t  ca n b e ma -
nipulated .  Thes e manipulation s ca n hav e effect s o n th e 
manipulatin g agen t  an d /  o r  th e environment .  H u m a n sub -
ject s ar e aske d t o contro l  a  robo t  o n a  distan t  island .  Thei r 
tas k i s t o us e th e robo t  i n orde r  t o loo k fo r  "nucleotides " 
(tha t  ar e fictiona l  lump s o f  fuel )  an d t o collec t  a s man y a s 
fHjssible .  A t  th e sam e tim e the y nee d t o satisf y th e robot' s 
existentia l  need s fo r  foo d an d water .  The y als o hav e t o 
preven t  th e robo t  fro m damage .  W h e n PS I  play s "island " 
i t  i s  th e autonomou s agen t  "James" ,  i t  "is "  th e robot ,  b y 
means o f  th e need s i t  has . 

Results of the comparison 

I n a n experimen t  2 9 subject s participate d i n th e "island " 
settin g ( 1 hour )  an d 1 9 simulatio n run s fo r  PS I  wer e com -
plete d (30 0 cycles) .  W e find  tha t  PS I  an d subject s d o no t 

diffe r  muc h (se e tabl e 1 )  wit h respec t  t o th e mai n 
achievemen t  indicator s a )  th e numbe r  o f  location s visite d 
(degre e o f  exploratio n o f  th e island ;  4 5 existing )  an d b )  th e 
number  o f  nucleotide s collecte d (subject s wer e pai d ac -
cordin g t o thi s amount ;  8 0 nucleotide s existing) .  Eve n th e 
number  o f  object s approache d i s quit e similar .  Bu t  i f  w e 
tak e a  loo k a t  othe r  behaviora l  dat a w e se e tha t  th e PSI -
simulatio n an d th e subject s diffe r  i n thei r  tactica l  mean s o r 
strategies .  PS I  show s i n genera l  muc h mor e change s o f 
location s bu t  muc h les s manipulation s o f  object s tha n th e 
subject s show . 

Table 1: Results for achievement indicators. 

Achievemen t  indicato r M e an (sd ) 
Location s visite d (PSI ) 
Location s visite d (subjects ) 
Nucleotide s collecte d (PSI ) 
Nucleotide s (subjects ) 
Object s approache d (PSI ) 
Object s (humans ) 

29.3 7 (5.92 ) 
31.07(7.28 ) 
41.76(17.70 ) 
39.0 0 (9.98 ) 
150.0 0 (44.27 ) 
161.24(28.87 ) 

C o n c l u s i o n 

Firs t  comparison s sho w tha t  PS I  i s  alread y abl e t o dea l 
wit h th e "island"-gam e wit h th e sam e succes s a s huma n 
being s do .  Th e islan d i s neithe r  explore d completel y no r 
ar e al l  nucleotide s foun d b y bot h groups .  Stil l  bot h group s 
deal  wit h th e simulatio n quit e successfully .  Bu t  the y d o i t 
i n differen t  ways .  PS I  i s  mor e willin g t o chang e location s 
tha n t o explor e a  give n locatio n i n greate r  detail .  Human s 
ar e mor e willin g t o explor e wha t  the y alread y se e tha n t o 
figur e ou t  wha t  the y d o no t  ye t  see . 
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