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Introductio n 

From a situated cognition point of view, an agent can not be 
seen independen t  o f  it s environment .  Hence ,  interactio n 

shoul d b e modelle d rathe r  tha n individua l  agents .  I n thi s 
paper ,  fou r  way s ar e discusse d i n whic h a  mode l  o f  a n indi -
vidua l  agent' s behavio r  ca n b e use d t o explai n th e behavio r 
of  anothe r  agen t  interactin g wit h it .  I t  i s argue d tha t  onl y on e 
of  thes e approache s i s reasonable :  th e on e whic h use s a  com -
binatio n o f  abstrac t  propertie s o f  th e othe r  agent' s behavio r 
and direc t  perception .  Thi s i s illustrate d wit h a  cas e stud y o n 
tas k sequencin g i n a  learnin g task . 

An example of teacher-student interaction 

Suppose there are two agents. The task of one agent is to 
lea m th e translatio n o f  a  se t  o f  word s into ,  say ,  Japanese .  W e 
wil l  cal l  thi s agen t  th e student .  Th e studen t  doe s no t  hav e a 
lis t  o f  th e wor d pairs ;  onl y throug h th e othe r  agen t  th e word s 
can b e seen .  Th e tas k o f  th e othe r  agen t  i s t o presen t  a  wor d 
t o th e studen t  an d as k fo r  th e translation .  W h e n th e studen t 
has answered ,  thi s agen t  tell s  th e studen t  whethe r  hi s answe r 
was correc t  and ,  i f  not ,  wha t  th e correc t  answe r  is .  W e wil l 
cal l  thi s agen t  th e teacher .  Suppos e tha t  th e onl y thin g th e 
teache r  ma y var y i s th e sequenc e o f  presentations :  sh e m a y 
onl y determin e th e nex t  wor d t o presen t  t o th e student .  Th e 
res t  i s independen t  o f  th e student' s performance .  Th e teache r 
has th e assignmen t  t o tr y t o le t  th e studen t  lea m a s efficientl y 
as possible . 

Focussin g o n on e individua l  agen t  namel y th e student ,  thi s 
i s a  traditiona l  paire d associate s task ,  an d ther e ar e numerou s 
model s o f  paire d associate s learning .  Th e questio n no w i s 
ho w thes e kin d o f  model s ca n b e use d t o understan d th e 
behavio r  o f  th e teacher . 

Ways to use a model of an agent 

There are four ways in which a model of an individual agent 
can b e use d t o explai n th e (adaptive )  behavio r  o f  anothe r 
agen t  interactin g wit h it .  A  firs t  distinctio n i s mad e betwee n 
th e us e o f  a n executabl e mode l  b y a n agen t  t o simulat e th e 
othe r  agent ,  an d th e mer e us e o f  functiona l  propertie s o f  a 
model .  A  secon d distinctio n i s whethe r  o r  no t  perceptio n i s 
regarde d a s a n inpu t  t o th e proces s o f  decidin g wha t  t o d o 
next . 

Th e us e o f  a n executabl e mode l  ha s severa l  disadvan -
tages .  Firstly ,  i f  th e mode l  i s incorrect ,  the n th e informa -
tio n o n whic h th e choic e fo r  th e nex t  actio n i s base d i s 
incorrect ,  an d th e actio n m a y tur n ou t  t o b e inappropriate . 
Secondly ,  i t  i s  difficul t  t o determin e th e parameter s o f  a 
model ,  an d i t  i s ver y likel y tha t  error s occu r  i n thi s estima -
tio n process .  Lastly ,  i t  take s a  lo t  o f  computin g powe r  an d 
tim e bot h t o ru n th e simulatio n o f  a  mode l  an d t o deter -
min e th e parameters . 

Combinin g a n executabl e mode l  wit h online-perceptio n 
has a s mai n advantag e tha t  thi s perceptio n ca n b e use d 
continuousl y t o adjus t  th e parameters ,  whic h coul d reduc e 

th e effec t  o f  error s i n th e estimatio n o f  th e parameters . 
Th e us e o f  onl y th e functiona l  propertie s o f  a  mode l  tha t 

ar e relevan t  fo r  th e interactio n ha s a s advantag e tha t  a 
strateg y ma y b e foun d tha t  i s optima l  fo r  variou s models , 
whic h diminishe s th e ris k o f  usin g a n incorrec t  model . 
However ,  th e proble m o f  usin g incorrec t  propertie s 
remains .  Becaus e th e mode l  doe s no t  hav e t o b e executed , 
no paramete r  estimatio n ha s t o b e don e an d n o extensiv e 
computin g powe r  i s required .  However ,  withou t  th e us e o f 
onlin e perceptio n n o adaptatio n ca n tak e place . 

Combinin g th e us e o f  onl y th e functiona l  propertie s o f  a 
model  wit h online-perceptio n produce s th e onl y reason -
alb e alternative . 

A situated task sequencing strategy 

We have designed a task sequencing strategy based on 
perceptio n an d simpl e hypothese s abou t  h o w a  studen t 
learn s tha t  ca n b e abstracte d fro m th e existin g learnin g 
model s (Masthof f  &  VanHoe ,  1996) .  Severa l  well-con -
trolle d experiment s hav e bee n don e t o provid e experimen -
ta l  evidenc e tha t  th e situate d tas k sequencin g strateg y 
give s bette r  result s tha n othe r  strategie s becaus e o f  it s 
adaptivit y (Masthoff ,  1996) . 
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