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L o o k an d Learn :  Observationa l  Learnin g o f  Rule s an d Instance s 

Rosemar y J .  Stevenso n (rosemary.stevenso n @durhani.ac.uk ] 
Bruc e W .  Geddes ,  J .  Bet h Sumne r  &  Bell a M .  K .  Travi s 

Departmen t  o f  Psychology , 
Universit y  o f  Durham , 

Durham,  DHl  3LE ,  U.K . 

Abstrac t 

We describ e a n experimen t  tha t  examine s observationa l  learnin g 
of  eithe r  rule s o r  instances .  Subject s wer e aske d t o lear n a 
dynami c compute r  contro l  tas k an d wer e give n eithe r  a  specifi c 
goal ,  t o mak e th e compute r  produc e a  specifi c  response ,  o r  a  non -
specifi c  goal ,  t o fin d th e patter n underlyin g th e computer' s 
behavour .  Subject s eithe r  interacte d directl y wit h th e compute r 
(th e 'models' )  o r  observe d a  model' s learnin g trial s (th e 
'observers') .  Bot h th e goa l  o f  th e model s an d th e goa l  o f  th e 
observer s wer e varie d s o tha t  specifi c  goa l  an d non-specifi c  goa l 
model s wer e crosse d wit h specifi c  goa l  an d non-specifi c  goa l 
observers .  W e predicte d tha t  th e goa l  o f  th e observe r  an d no t  th e 
goal  o f  th e mode l  woul d determin e whethe r  observer s learne d 
rales  OT  instance s an d tha t  learnin g throug h observatio n woul d 
hinde r  instanc e learning .  Thes e prediction s wer e confirmed . 
Non-specifi c  goa l  model s learne d rule s wherea s specifi c  goa l 
model s learne d instances .  Non-specifi c  goa l  observer s als o 
learne d rules ,  irrespectiv e o f  th e goa l  o f  th e model ,  bu t  specifi c 
goal  observer s faile d t o lear n a t  all .  A  subsequen t  tes t  confirme d 
tha t  th e failur e o f  th e specifi c  goa l  observer s t o lear n wa s du e t o 
th e lac k o f  feedbac k abou t  correc t  responses .  Whe n suc h 
feedbac k wa s provided ,  specifi c  goa l  observer s learne d instances . 
However ,  th e presenc e o f  feedbac k wa s detrimenta l  t o rul e 
learning .  Whe n non-specifi c  goa l  observer s receive d feedback , 
the y learne d onl y instances .  Thes e result s suppor t  th e vie w tha t 
bot h goa l  specificit y an d th e presenc e o r  absenc e o f  feedbac k 
guid e learnin g b y directin g attentio n t o eithe r  instanc e spac e o r 
bot h instanc e spac e an d rul e space . 

Introduction 

Rul e learnin g ha s bee n distinguishe d fro m instanc e 
learnin g i n bot h researc h o n concep t  learnin g (Erickso n & 
Kruschk e i n press ;  Lebowitz ,  1986 ;  Wisniewski ,  &  Medin , 
1995 )  an d researc h o n implici t  learnin g (Geddes ,  & 
Stevenson ,  1997 ;  Shank s &  St .  John ,  1994) .  Gedde s & 
Stevenso n (1997 )  showe d tha t  w h e n learnin g t o contro l  a 
dynami c contro l  task ,  whethe r  subject s lear n rule s o r 
instance s depend s o n thei r  learnin g goal :  I f  the y hav e a 
specifi c  goa l  (t o contro l  th e system) ,  the y lear n rules ;  i f  the y 
hav e a  non-specifi c  goa l  (t o understan d th e system) ,  the y 
lea m rules .  I n thi s paper ,  w e investigat e th e learnin g o f 
rule s an d instance s throug h observatio n s o tha t  th e role s o f 
actio n an d o f  feedbac k ca n b e examined . 

Geddes an d Stevenso n (1997 )  use d a  dynami c contro l 
tas k i n whic h subject s interac t  wit h a  compute r  person ' 
calle d Cleg g an d tr y t o ge t  h i m t o t)ecom e an d sta y Ver y 

Friendly .  Cleg g initiate s th e interactio n b y displayin g on e 
of  twelv e attitude s (e.g .  Polite .  Ver y Friendly .  Loving )  o n 
th e compute r  screen ,  afte r  whic h th e subjec t  respond s b y 
typin g i n anothe r  attitude .  Th e attitude s reflec t  a n intimac y 
sc^ e fro m lo w t o hig h an d Clegg' s respons e t o th e 
subject' s choic e o f  attitud e i s retaliatory .  I f  Cleg g i s Polite , 
an d th e subjec t  respond s wit h Friendly ,  the n Cleg g 
retaliate s wit h th e attitud e Loving .  Clegg' s attitud e o n 
eac h tha i  i s  a  simpl e numerica l  fimctio n o f  th e subject' s 
respons e o n tha t  tria l  an d Clegg' s previou s output .  Subject s 
successfidl y lea m t o carr y ou t  thi s task ,  bu t  w h e n 
questione d abou t  th e experimen t  afterwards ,  the y ar e 
unabl e t o describ e h o w the y di d i t  o r  wha t  th e underlyin g 
rul e i s (Berr y &  Broadbent ,  1984) . 

I n Gedde s an d Stevenson' s study ,  on e grou p o f  subject s 
was give n a  specifi c  learnin g goal ,  comparabl e t o th e 
learnin g goa l  use d i n Berr y an d Broadben t  (1984) .  Subject s 
wer e instructe d t o mak e Cleg g polit e an d sta y polite . 
However ,  i n contras t  t o Berr y an d Broadbent ,  Gedde s an d 
Stevenso n gav e a  secon d grou p o f  subject s a  non-specifi c 
learnin g goal .  Thes e subject s wer e instructe d t o fin d ou t 
th e patter n tha t  explaine d Clegg' s behaviour . 

Al l  th e subject s ha d 3 0 learnin g trials ,  afte r  whic h the y 
wer e teste d o n wha t  the y ha d learned .  I n th e firs t  test , 
subject s i n bot h goa l  groiq) s wer e give n 3 0 trial s t o lea m a 
nove l  specifi c  goa l  -  t o mak e Cleg g ver y friendly.  Th e 
result s showe d tha t  non-specifi c  goa l  subject s performe d 
bette r  tha n specifi c  goa l  subject s wit h th e nove l  specifi c 
goal  ( 5 2 % correc t  response s vs .  4 1 % ) .  I n a  secon d test , 
al l  subject s predicte d Clegg' s response ,  give n a  sequenc e o f 
thre e responses .  Fo r  example ,  a  subjec t  migh t  b e tol d 
"Yo u wer e ver y cool ,  the n Cleg g wa s ver y rude .  Y o u wer e 
the n polite .  W h a t  di d Cleg g d o nextT '  S o m e o f  thes e 
predictio n question s describe d 'old '  situations ,  whic h th e 
subjec t  ha d encountere d durin g learning .  Other s describe d 
'new '  situations ,  whic h th e subjec t  ha d no t  see n before . 
Non-specifi c  goa l  subject s mad e correc t  prediction s i n bot h 
ol d an d ne w situation s whil e specifi c  goa l  subject s onl y 
made correc t  prediction s i n ol d situations .  I n a  thir d test , 
subject s wer e aske d t o describ e th e rul e tha t  governe d 
Clegg' s behaviour .  Wherea s 7 9 % o f  th e non-specifi c  goa l 
subject s gav e eithe r  correc t  o r  partiall y  correc t  rul e 
descriptions ,  ove r  8 0 % o f  th e specifi c  goa l  subject s gav e 
wron g descriptions . 

Thus ,  subject s give n a  non-specifi c  goa l  leame d th e 
abstrac t  rul e underlyin g Clegg' s behaviou r  whil e subject s 
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give n a  specifi c  goa l  remembere d specifi c  response s Thes e 
result s ar e consisten t  wit h othe r  evidenc e suggestin g tha t 
th e learnin g goa l  ca n hav e profoun d effect s o n learning , 
whethe r  i t  b e instanc e learnin g (Whittlese a &  Dorken , 
1993 )  o r  rul e learnin g (Owe n &  Sweller ,  1986 ;  VoUmeyer , 
B u ms &  Holyoak ,  1996) . 

"Dua l  space "  model s o f  learnin g explai n rul e learnin g 
an d instanc e learnin g withi n a  singl e framewor k (Klah r  & 
Dunbar ,  1988 ;  Simo n &  Lea ,  1974) .  Simo n an d Lea ,  fo r 
example ,  propose d tha t  th e proble m spac e i s separate d int o 
tw o spaces :  a  rul e spac e an d a n instanc e spac e Peopl e 
searc h instanc e spac e w h e n seekin g th e solutio n t o a 
specifi c  goal .  Gedde s an d Stevenso n suggeste d tha t  on e wa y 
i n whic h instanc e spac e i s searche d t o reac h a  specifi c  goa l 
i s  throug h means-end s analysis ,  involvin g successiv e 
reduction s o f  th e differenc e betwee n th e learner' s curren t 
stat e an d th e goa l  stat e unti l  th e goa l  i s  reached .  Thus ,  wha t 
get  learne d ar e th e specifi c  state s encountere d o n th e rout e 
t o th e goal .  O n th e othe r  hand ,  peopl e searc h bot h rul e 
spac e an d instanc e spac e w h e n generatin g an d testin g 
hypotheses .  Explici t  h>pothese s ar e generate d i n rul e 
space ,  whic h ar e the n teste d b y experiment s tha t  generat e 
state s i n instanc e space .  I n thes e circumstances ,  subject s 
lear n rule s tha t  explai n th e syste m bein g studied . 

I n orde r  t o explor e th e boundar y condition s o f  instanc e 
learnin g an d rul e learning ,  th e presen t  stud y wa s 
conducted .  Instea d o f  havin g ou r  learner s interac t  wit h th e 
computer ,  w e aske d the m instea d t o observ e othe r  learners . 
I n additior u w e s>stematicall y varie d th e goa l  o f  th e mode l 
an d th e goa l  o f  th e observe r  s o tha t  th e observe r  ha d eithe r 
a contro l  tas k goa l  o r  a  patter n searc h goa l  an d observe d a 
rtKKle l  w h o als o ha d eithe r  a  contro l  tas k o r  patter n searc h 
goal .  Berr y (1991 )  originall y use d thi s observatio n 
procedure ,  bu t  bot h he r  model s an d observer s wer e give n a 
contro l  tas k goal .  Sh e foun d tha t  th e observers '  learnin g 
was ver y poo r  unde r  thes e conditions ,  suggestin g tha t 
actio n i s th e critica l  ingredien t  fo r  instanc e learning . 
However ,  Berr y di d no t  exphcitl y  chec k tha t  he r  subject s 
wer e learnin g instances ,  henc e i n th e presen t  stud y w e use d 
th e sam e test s o f  learnin g a s Gedde s an d Stevenso n (1997 ) 
so tha t  w e coul d examin e th e eflfectivenes s o f  observationa l 
learnin g o n th e learnin g o f  instance s compare d t o rules . 
W h en learnin g t o contro l  th e system ,  an d s o learnin g 
instances ,  th e decision s mad e b y th e learne r  concer n whic h 
respons e t o mak e o n eac h trial .  Thes e decision s ar e les s 
likel y t o b e mad e i f  th e learne r  observe s someon e els e 
makin g an d implementin g thos e decisions .  Consequently , 
i n accordanc e wit h Berry' s (1991 )  results ,  w e hypothesiz e 
tha t  instanc e learnin g wil l  b e inhibite d durin g observationa l 
learning .  W h e n tryin g t o understan d th e system ,  th e 
decision s mad e b y th e learne r  concer n generatin g an d 
testin g hypotheses .  Sinc e thes e decision s ar e purel y 
cognitive ,  the y shoul d b e unaffecte d b y whethe r  th e learne r 
interact s wit h th e compute r  o r  observe s someon e els e 
interacting .  Consequendy ,  w e als o hypothesiz e tha t  rul e 
learnin g wil l  b e successfii l  durin g observationa l  learning . 

Method 

Subject s 

Sevent y tw o studen t  volunteer s fro m Durha m Universit y 

serve d a s subjects .  Thei r  age s range d fro m 1 8 t o 2 4 years . 

Twent y foiu -  wer e models ,  1 2 i n eac h goa l  group ;  4 8 wer e 

observers ,  1 2 i n eac h o f  th e fou r  group s define d b y th e goa l 

of  th e mode l  an d th e goa l  o f  th e observer . 

Design 

A tw o (goa l  o f  model )  b y tw o (goa l  o f  observer ) 

independen t  group s desig n wa s use d fo r  th e fou r  observe r 
groups .  Bot h observer s an d model s wer e give n eithe r  a 
contro l  tas k goa l  o r  a  patter n searc h goal .  Hal f  th e contro l 

tas k observer s observe d contro l  tas k model s an d hal f 
observe d patter n searc h models .  Similarly ,  hal f  th e patter n 
searc h observer s observe d contro l  tas k model s aii d hal f 
observe d patter n searc h models .  Se e Tabl e 1 .  Th e tw o 
group s o f  model s wer e teste d first  afte r  whic h th e observer s 
wer e tested . 

Table 1: Design of the Experiment (Spec = Specific) 

Goal  o f 
Model Spec.  Goa l  Non-Spec .  Goa l 

Goal  o f 
Observe r 

Spec. 
Goal 

Non-
Spec. 
Goal 

Spec. 

Goal 

Non-
Spec. 
Goal 

Al l  subject s wer e require d t o complet e 3 0 learnin g an d 
30 tes t  trials .  Th e goa l  group s wer e define d b y th e natur e 
of  th e goa l  i n th e 3 0 learnin g trials ,  eithe r  specifi c ('Mak e 
Cleg g polite' )  o r  non-specifi c ('Fin d th e underlyin g 
pattern') .  Th e model s interacte d wit h th e compute r  durin g 
learnin g wherea s th e observer s observe d th e models ' 
learnin g trials .  I n th e tes t  trials ,  al l  subject s wer e give n a 
ne w specifi c  goa l  ('Mak e Cleg g ver y fiiendly')  an d the y al l 
interacte d wit h th e computer .  Afte r  th e tes t  trials ,  al l 
subject s wer e give n tw o furthe r  (unexpected )  test s o f 
learning :  predictin g Clegg' s nex t  respons e from  a 
sequenc e o f  thre e response s an d answerin g question s 
designe d t o elici t  description s o f  th e rul e underlyin g 
Clegg' s behaviour . 

Learning and Test Trials Models were told that they 
woul d b e meetin g a  compute r  perso n name d Cleg g an d 
woul d communicat e wit h Cleg g throug h th e scree n an d 
keyboard .  Cleg g woul d expres s hi s attitud e toward s the m 
by displayin g on e o f  twelv e description s (Ver y Rude .  Rude , 
Ver y Cool ,  Cool ,  Indifferent ,  Polite ,  Ver y Polite ,  Friendly , 
Ver y Friendly ,  Affectionate ,  Ver y Affectionate ,  Loving) . 
Followin g this ,  subject s responde d t o Cleg g b y choosin g 
one o f  th e abov e descriptions .  Thi s wa s don e b y typin g i n 
th e first  lette r  o r  letter s o f  tha t  descriptio n (e.g .  V P fo r  Ver y 
Polite) .  Onc e subject s ha d responded ,  Cleg g woul d displj ^ 
hi s ne w attitud e (produce d b y th e equatio n describe d 
below) .  I t  woul d the n b e th e subject' s tur n t o ente r  thei r 
nex t  attitude ,  an d s o on .  Th e lis t  o f  possibl e response s wa s 
displaye d o n a  piec e o f  pape r  attache d t o th e botto m o f  th e 
scree n fo r  permanen t  reference . 

I n additio n t o th e abov e instructions ,  eac h grou p o f 
model s wa s give n specifi c  instruction s concernin g thei r 
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learnin g goa l  an d thei r  secondar y task .  Model s i n th e 

contro l  tas k grou p wer e tol d "You r  ai m i s t o shif t  Cleg g t o 
th e Polit e leve l  an d maintai n hi m a t  tha t  level" .  Model s i n 
th e patter n searc h grou p wer e tol d "You r  ai m i s t o establis h 
under  wha t  patter n Cleg g i s reacting" .  T o remin d subject s 
of  thei r  respectiv e goals ,  th e goa l  o f  thei r  tas k wa s 
permanentl y displaye d o n a  piec e o f  pape r  attache d t o th e 
botto m o f  th e screen . 

On eac h tria l  Clegg' s an d th e subject' s response s wer e 
dî laye d o n th e screen .  Thes e scrolle d u p th e scree n s o 

tha t  i t  wa s possibl e t o se e th e previou s si x trial s o n th e 
scree n a t  an y on e time .  Th e equatio n relatin g Clegg' s 
response s t o thos e o f  th e subject' s wa s identica l  t o th e non -
salien t  rul e use d b y Berr y an d Broadben t  (1984) .  Th e 
description s wer e give n a  valu e fro m 1  (Ver y Rude )  t o 1 2 
(Loving )  an d Clegg' s respons e wa s determine d b y th e 
equation : 

CNR =  ( 2 X  SOR)  -  C O R +  Z , 
wher e C N R =  Clegg' s ne w response ,  SO R =  subject' s ol d 
response ,  C O R =  Clegg' s ol d respons e an d Z  =  a  rando m 
number  wit h th e valu e o f  -1 ,  0  o r  +1 .  Th e rando m elemen t 
i n th e equatio n ensure s tha t  subject s mus t  exercis e 
continuou s contro l  ove r  th e compute r  person .  I t  als o mean s 
tha t  ther e i s n o uniqu e inpu t  associate d wit h an y on e 
output .  I f  subject s reache d thei r  targe t  outpu t  the n simpl y 
re-enterin g th e sam e inpu t  i s unlikel y t o kee p the m o n 
targe t  (Berr y &  Broadbent ,  1984) .  T o allo w fo r  th e rando m 
elemen t  i n th e equatio n producin g Clegg' s response ,  th e 
response s o f  subject s i n th e specifi c  goa l  grou p wer e score d 
as correc t  i f  the y wer e eithe r  o n th e targe t  o r  on e respons e 
eithe r  sid e o f  th e target .  Tha t  is ,  a  respons e fi-om  Cleg g o f 
Indifferent ,  Polite ,  o r  Ver y Polit e wa s score d a s correct . 

Each observe r  wa s randoml y assigne d t o a  mode l  wit h 
th e relevan t  goal .  I n additio n t o th e genera l  instruction s 
about  th e task ,  th e contro l  tas k observer s wer e tol d "Fo r  thi s 
sectio n o f  th e experimen t  however ,  yo u wil l  no t  interac t 
wit h Clegg ,  but ,  wil l  vie w som e interaction s tha t  hav e 
occurred .  Yo u shoul d watc h wha t  th e perso n ha s don e o n 
th e earlie r  occasio n a s thi s shoul d giv e yo u a  fee l  fo r  ho w 
Cleg g responds .  I t  i s  importan t  yo u pa y clos e attentio n t o 
th e interaction s yo u shal l  b e viewin g as ,  later ,  yo u wil l  hav e 
t o contro l  Clegg ,  makin g hi m produc e a  specifi c  outpu t  an d 
the n maintainin g hi s outpu t  a t  th e specifi c  level. "  Fo r  th e 
patter n searc h observers ,  th e final  sentenc e wa s change d t o 
"I t  i s  importan t  yo u pa y clos e attentio n t o th e interaction s 
you shal l  b e viewin g as ,  later ,  yo u wil l  hav e t o establis h 
under  wha t  patter n Cleg g i s reacting. "  Th e observer s wer e 
not  tol d th e tas k tha t  th e mode l  ha d bee n set .  Observer s 
presse d th e spac e ba r  o f  th e compute r  t o displa y eac h tria l 
of  thei r  model .  Wit h eac h ke y press ,  th e trial s scrolle d u p 
th e scree n i n th e sam e wa y a s the y di d fo r  th e models . 

The tes t  trial s wer e identica l  t o th e learnin g trial s fo r  th e 
contro l  tas k model s excep t  tha t  th e goa l  wa s changed .  A s 
was th e cas e i n th e learnin g trials ,  a  respons e eithe r  o n th e 
targe t  o r  on e ste p eithe r  sid e o f  th e targe t  wa s score d a s 
correct ,  t o allo w fo r  th e rando m elemen t  i n th e equation . 

Prediction Questions There were 15 prediction questions, 
5 new ,  5  ol d correc t  an d 5  ol d wrong .  Fo r  eac h question ,  a 
typica l  tria l  situatio n wa s presented .  Th e subject' s an d 

Clegg' s behaviou r  wa s displaye d o n th e screen ,  belo w thi s 
th e subject' s ne w behaviou r  wa s displaye d -  e.g .  Yo u wer e 
Ver y Cool ,  Cleg g wa s Ver y Rude .  Yo u wer e the n Polite . 
Subject s the n ha d t o predic t  wha t  Clegg' s respons e woul d 
be.  Th e five  new '  situation s wer e generate d randoml y fro m 
a lis t  o f  al l  possibl e tria l  situation s tha t  th e subjec t  tia d no t 
encountere d durin g eithe r  th e learnin g trial s o r  th e testin g 
trials .  Th e five  'Old-wrong '  situation s wer e randoml y 
selecte d fi'om  al l  th e trial s th e subjec t  ha d go t  wron g durin g 
th e tes t  phase .  Th e five  'Old-correct '  situation s wer e 
randoml y selecte d fi-om  al l  th e trial s th e subjec t  ha d go t 
correc t  durin g th e tes t  phase .  T o produc e five  Old-wron g 
and five  Old-correc t  question s mean t  tha t  th e subjec t  mus t 
get  a t  leas t  five  wron g o r  five  correc t  respectivel y durin g 
th e tes t  trials .  Th e progra m controllin g th e experimen t 
allowe d fo r  th e possibilit y  o f  thi s no t  occurrin g an d woul d 
have substitute d an y uncreate d question s wit h Ne w 
questions . 

Rule descriptions. Two questions tested the subjects' 
abilit y  t o describ e th e rul e underlyin g Clegg' s behaviour . 
One wa s "Ho w di d yo u ge t  Cleg g t o behav e a s yo u wante d 
hi m toT '  Thi s questio n wa s designe d t o b e sensitiv e t o an y 
procedura l  knowledg e tha t  ma y hav e bee n acquire d durin g 
learning .  Th e othe r  questio n wa s "Coul d yo u tr y t o describ e 
what  sor t  o f  patter n yo u though t  Cleg g wa s usin g t o 
respon d t o you r  behaviour? "  Thi s questio n wa s designe d t o 
be sensitiv e t o declarativ e knowledge . 

Procedure 

Subject s wer e randoml y allocate d t o on e o f  th e si x 
experimenta l  groups .  Th e tw o mode l  group s carrie d ou t  th e 
learnin g instruction s whil e interactin g wit h th e computer , 
th e foi u observe r  group s observe d th e learnin g trial s o f  th e 
models . 

On completin g th e learnin g trials ,  al l  subject s wer e tol d 
th e learnin g goa l  fo r  th e tes t  trial s an d the n th e tes t  trial s 
started .  Cleg g initiate d bot h learnin g an d tes t  trial s b y 
displayin g on e o f  th e thre e adjective s centere d o n Polite . 
Followin g th e tes t  trials ,  subject s wer e instructe d o n th e 
predictio n questions .  Th e instruction s describe d th e 
question s an d gav e a n exampl e o f  a  predictio n situation . 
The instruction s als o explaine d tha t  eac h questio n wa s 
unrelate d t o th e previou s one .  Afte r  completin g th e 
predictio n question s subject s wer e give n a  pe n an d pape r 
and wer e aske d t o answe r  th e tw o genera l  question s 
appearin g o n th e paper . 

Results and Discussion 
Model s 

Test  trial s (Nove l  Specifi c  Goal )  Tes t  trial s wer e score d 
as correc t  fo r  th e contro l  tas k subject s i f  the y obtaine d a 
respons e from  Cleg g o f  Indifferent ,  Polit e o r  Ver y Polite . 
Thi s scorin g take s int o accoun t  th e rando m elemen t  o f  th e 
equatio n producin g Clegg' s behaviour .  Bot h contro l  tas k 
and patter n searc h model s produce d 4 3 % correc t  tes t  trials . 
Thes e score s wer e significantl y abov e th e chanc e leve l  o f 
24.7 % ( p <.03) .  Chanc e leve l  wa s calculate d b y runnin g 
50,00 0 simulate d sessions ,  eac h o f  3 0 trials ,  i n whic h th e 
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subject s chos e an y on e o f  th e 1 2 responses  wit h equa l 

probability . 

Prediction questions Responses to the prediction questions 

wer e score d a s correc t  i f  th e response  predicte d b y th e 
subject s wa s on e above ,  th e sam e as ,  o r  on e belo w th e 

response  expecte d fro m Cleg g i n eac h situatio n Th e 
respons e expecte d fro m Cleg g wa s calculate d b y usin g th e 
equatio n from  th e learnin g phas e o f  th e experiment ,  bu t  no t 
includin g th e rando m elemen t  o f  th e equation ,  sinc e th e 
scorin g proces s too k i t  int o account .  Al l  subject s produce d 

sufficien t  correc t  an d incorrec t  responses  i n th e tes t  trial s t o 
hav e 5  ol d correc t  an d 5  ol d wron g predictio n questions . 
Th e dat a fo r  old-correc t  an d old-wron g situation s wer e 
combine d i n th e results .  Contro l  tas k model s produce d 
1 8 . 3 % correc t  response s i n ne w situation s an d 4 5 . 3 7 % 
correc t  response s i n ol d situations .  Patter n searc h model s 
produce d 6 6 . 7 % correc t  responses  i n n e w situation s an d 
7 1 . 7 % correc t  response s i n ol d situations .  A  tw o (learnin g 
goal )  b y tw o (predictio n situation )  analysi s o f  varianc e wit h 
rqjeate d measure s o n th e las t  facto r  revealed a  significan t 
mai n effec t  o f  goa l  (F (  1,22) = 16.26 ,  p<.001) ,  a  significan t 
mai n effec t  o f  typ e o f  situatio n (F (  1,22) = 10.05 ,  p<.001) , 
an d a  significan t  interactio n (F(l,22)=4.75 ,  p<.04) .  Patter n 
searc h model s produc e mor e correc t  response s tha n contro l 
tas k models ;  ther e wer e mor e correc t  response s i n ol d tha n 
i n n e w situations :  an d th e differenc e betwee n ol d an d ne w 
situation s w3 s confine d t o contro l  tas k model s (t(ll)=3.05 , 
p<.01 ;  patter n searc h models :  t(ll)=1.03) . 

Rule descriptions Subjects' answers to the two questions 
abou t  th e rul e (askin g h o w t o contro l  Cleg g an d askin g 
what  wa s Clegg' s underlyin g pattern )  wer e treate d togethe r 
as subject s generall y answere d onl y on e o f  th e question s 
an d include d informatio n i n tha t  answe r  tha t  wa s relevan t 
t o bot h questions .  Th e answer s wer e judge d b y tw o judge s 
an d place d int o on e o f  thre e categories ;  N o informatio n o r 
Wrong.  Partiall y  Correct ,  Correct .  Answer s wer e 
categorize d a s N o informatio n o r  Wron g i f  subject s gav e n o 
relevant  informatio n abou t  th e patter n Cleg g wa s followin g 
or  abou t  h o w the y controlle d Clegg ,  an d i f  par t  o f  th e 
answe r  gav e wron g informatio a Answer s wer e categorize d 
as Partiall y  Correc t  i f  subject s mentione d Clegg' s tendenc y 
t o mo\' e alon g th e scal e beyon d th e subject' s respons e 
(awa y from  hi s o w n ) ;  mentione d an y othe r  informatio n tha t 
describe d thi s approximat e characteristi c o f  Clegg' s 
behaviour ,  m a d e on e precis e possibl e predictio n o f  Clegg' s 
behaviour :  o r  mentione d h o w Clegg' s behaviou r  clustere d 
aroun d a  continuou s behavioxu -  o f  th e subjects .  Answer s 
wer e categorize d a s Correc t  whe n subject s mentione d 
Clegg' s tendenc y t o m o v e alon g th e scale ,  beyon d th e 
subject' s respons e (awa y from  hi s o v m )  A N D describe d th e 
distanc e alon g th e scal e tha t  Cleg g woul d mov e (i.e . 
roughl y doubl e th e distanc e th e subjec t  wa s from  Clegg) . 
Answer s tha t  m a d e 3  o r  mor e precis e possibl e prediction s 
of  Clegg' s behaviou r  wer e als o classifie d a s Correct . 

Contro l  tas k model s produce d 1 1 wron g rul e 
description s an d I  partiall y  correc t  description .  Patter n 
searc h model s produce d 7  correc t  rul e descriptions ,  3 
partiall y  correc t  description s an d 2  wron g descriptions . 

Fishe r  Exac t  Probabilit y  test s comparin g th e numbe r  o f 
answer s i n th e Correc t  o r  Partiall y  Correc t  categorie s wit h 
thos e i n th e Wron g categor y showe d tha t  patter n searc h 

model s performe d significantl y bette r  tha n contro l  tas k 
modcls(p<.01) . 

Al l  o f  th e abov e result s replicat e th e finding s o f  Gedde s 
and Stevenso n (1997 ) 

Observers 

Tes t  Trial s (Nove l  Specifi c  Goal )  Tabl e 2  show s th e 

percen t  correc t  tes t  trial s fo r  observer s a s a  functio n o f  thei r 

learnin g goa l  an d th e goa l  o f  thei r  model .  A  2  (goa l  o f 

model  )  b y 2  (goa l  o f  observer )  analysi s o f  varianc e 

reveale d a  significan t  mai n effec t  o f  goa l  o f  observe r 

(F(l,44)=23.37,p<.001) .  Patter n searc h observer s produce d 

mor e correc t  trial s tha n contro l  tas k observers .  Ther e wer e 

no othe r  significan t  effects .  Furthermore ,  th e performanc e 

of  bot h patter n searc h observe r  group s wa s significantl y 

bette r  tha n chanc e (bot h p  value s <.02) ,  wherea s neithe r  o f 

th e contro l  tas k observe r  group s wa s sigmficand y differen t 

from  chance . 

Table 2: Percent correct responses on the test trials as a 

fimctio n o f  goa l  o f  mode l  an d goa l  o f  observer . 

Goal of Model 

Contro l  Tas k Patter n Searc h 

Goal  o f  Observe r 

Contro l  Tas k 2 4 1 8 

Patter n Searc h 4 6 5 4 

Prediction Questions The percent correct responses for old 
an d ne w situation s ar e show n i n Figur e one .  A  tw o (goa l  o f 
model )  b y 2  (goa l  o f  observer )  b y 2  (situatio n type )  anal>'si s 
of  varianc e wa s performe d o n th e data .  Th e results  showe d 
a significan t  mai n effec t  o f  goa l  o f  observe r  (F(l,44)=47.59 , 
p<.001) .  Th e patter n searc h observer s performe d bette r 
tha n contro l  tas k observers .  Ther e wer e n o othe r 
significan t  effects .  I n addition ,  bot h th e ne w an d 
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Figur e 1 :  Percen t  correc t  prediction s a s a 

functio n o f  goa l  o f  observe r  an d goa l  o f  model . 
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ol d correc t  response s o f  th e tw o patter n searc h observe r 
group s wer e significantl y bette r  tha n th e chanc e leve l  o f 
2 4 % (al l  p's<.02) ,  wherea s non e o f  th e respons e o f  th e tw o 
contro l  tas k observe r  group s differe d fro m chance . 

Rule Descriptions The results are shown in Table 3. 
Fishe r  Exac t  Probabilit y  test s comparin g th e numbe r  o f 
answer s i n th e Correc t  o r  Partiall y  Correc t  categorie s wit h 
thos e i n th e Wron g categor y showe d tha t  patter n searc h 
observer s performe d significantl y bette r  tha n contro l  tas k 

observer s (p<.OI) . 

Table 3: Percentage of correct, partially correct and 

wron g rul e description s a s a  functio n o f  mode l  an d 

observe r  goals .  (CT=Contro l  Task ;  PS=Patte m 

Search. ) 

Correc t Partiall y 

Correc t 

Wron g 

Goal  o f 

Model 

CT 

PS 

Goal  o f 

Observe r 

CT 
PS 
CT 
PS 

8 
33 
0 
75 

8 
33 
16 
0 

84 
33 
84 
25 

Overall ,  therefore ,  th e result s fo r  th e observer s indicat e 
tha t  wherea s patter n searc h observer s learne d th e rul e 
successfully ,  contro l  tas k learner s faile d t o lear n a t  all , 
sinc e thei r  performanc e wa s consistentl y a t  chanc e level . 
Thi s lac k o f  an y learnin g o n th e par t  o f  contro l  tas k 
observer s i s  consisten t  wit h th e ide a tha t  th e decision s 
made b y instanc e learner s mus t  b e tie d t o thei r  action s fo r 
learnin g t o occur .  W h e n th e relevan t  action s ar e no t 
performed ,  ther e i s n o learning . 

However ,  ther e i s a n alternativ e possibilit y  fo r  th e lac k 
of  an y learnin g b y th e contro l  tas k observers .  I n th e 
experiment ,  non e o f  th e observer s wer e tol d th e goa l  o f  th e 
model .  Hence ,  whe n th e mode l  ha d a  contro l  tas k goal , 
observer s wer e unabl e t o tel l  whe n th e mode l  ha d mad e a 
correc t  response .  Thu s i t  m a y hav e bee n th e lac k o f 
feedbac k abou t  correc t  response s tha t  wa s responsibl e fo r 
th e feilure  o f  contro l  tas k observer s t o learn .  Onl y wit h 
feedbac k ca n contro l  tas k observer s decid e wha t  woul d b e 
th e correc t  response .  T o examin e thi s possibility ,  tw o 
additiona l  group s o f  observer s wer e tested .  O n e grou p wa s 
give n a  contro l  tas k goal ,  th e othe r  wa s give n a  patter n 
searc h goal .  Bot h group s observe d contro l  goa l  model s an d 
bot h group s wer e tol d th e goa l  o f  th e mode l  s o tha t  the y 
woul d receiv e feedbac k abou t  th e model' s correc t  an d 
incorrec t  trials .  W e wishe d t o kno w whethe r  o r  no t  suc h 
feedbac k woul d improv e th e performanc e o f  contro l  tas k 
observers .  W e als o wondere d whethe r  th e presenc e o f 
feedback  woul d affec t  th e performanc e o f  patter n searc h 
observers .  I t  i s  possibl e tha t  havin g feedbac k abou t  correc t 
response s migh t  inhibi t  rul e learnin g b y directin g th e 

observer' s attentio n t o th e correc t  respons e an d awa y fro m 
a genera l  exploratio n o f  th e overal l  patter n o f  responses . 

To examin e thes e possibilities ,  w e focuse d o n th e 
response s t o th e predictio n question s an d th e result s ar e 
show n i n Figur e two .  Figur e tw o als o show s th e dat a fo r 
th e origina l  observer s o f  contro l  goa l  model s s o tha t 
performanc e wit h an d withou t  feedbac k ca n b e directl y 
compared . 
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Figure 2: Percent correct predictions as a 

functio n o f  goa l  o f  observe r  a n d presenc e o r 

absenc e o f  feedback .  (Al l  observer s h a d contro l 

tas k models. ) 

A 2  (goa l  o f  observer )  b y 2  (feedback )  b y 2  (situatio n 
type )  analysi s o f  varianc e w a s carrie d ou t  o n th e dat a i n 
Figur e 2 .  T h e result s s h o w e d a  significan t  m a i n effec t  o f 
goa l  o f  observe r  (F(l,44)=12.87 ,  p< .001 ) ,  a  significan t 
m a i n effec t  o f  situatio n typ e (F(l,44)=7.04 ,  p< .02 )  a n d a 
significan t  interactio n be twee n goa l  o f  observe r  a n d 
situatio n typ e (F(l,44)=4.12 ,  p<.05) .  Patter n searc h 
observer s produce d m o r e correc t  response s tha n contro l 
tas k observers ;  ther e we r e m o r e correc t  response s i n ol d 
tha n i n n e w situations ;  a n d th e differenc e be twee n ol d a n d 
n e w situation s w a s confine d t o th e feedbac k condition s 
(old :  9 6 % ,  new :  5 5 % ;  n o feedbac k conditions :  old :  8 2 % , 
new:  7 8 % ) .  Ther e wer e n o othe r  significan t  effects . 

As w e sa w above ,  i n th e absenc e o f  feedback ,  onl y 
patter n searc h observer s ar e significantl y bette r  tha n chanc e 
wit h bot h ne w an d ol d predictions .  W h e n feedbac k i s 
present ,  contro l  tas k observer s ar e abov e chanc e wit h ol d 
prediction s (p<.05 )  bu t  no t  wit h new .  B y contrast ,  whe n 
patter n searc h observer s ar e give n feedback ,  the y perfor m 
at  chanc e leve l  wit h ne w predictions ,  althoug h the y ar e stil l 
abov e chanc e wit h ol d prediction s (p<.01) . 

General Discussion 

We conclud e fro m thes e result s tha t  feedbac k rathe r  tha n 
actio n i s th e critica l  ingredien t  fo r  instanc e learning .  W h e n 
feedbac k wa s provide d contro l  tas k observer s wer e abov e 
chanc e leve l  i n ol d bu t  no t  ne w situations .  W h e n ther e wa s 
no feedback ,  contro l  tas k observer s wer e a t  chanc e leve l  i n 
bot h ol d an d ne w situations ,  indicatin g tha t  learnin g ha d 
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not  take n place .  Presumably ,  feedbac k affect s th e kind s o f 

decision s tha t  ca n b e mad e whil e learnin g instances .  W e 
als o conclud e tha t  feedbac k prevent s rul e learning .  Whe n 
informe d o f  th e model' s  goal ,  patter n searc h observer s 

learne d instance s an d no t  rules ,  a s indicate d b y th e 
differenc e bet\vee n thei r  performanc e i n ol d an d ne w 
situations .  B y contrast ,  whe n no t  informe d o f  th e model' s 

goal ,  patter n searc h observer s mad e correc t  prediction s i n 
bot h ol d an d ne w situations ,  indicatin g successfu l  rul e 

learning . 

Thes e result s sugges t  tha t  learner s ma y us e eithe r 
empirica l  learnin g o r  rul e learning ,  dependin g o n bot h thei r 
learnin g goa l  -  whethe r  t o produc e a  specifi c response  o r 
discove r  th e underlyin g patter n -  an d o n whethe r  o r  no t 
the y ar e give n feedbac k abou t  correc t  reqwnses .  I n th e 
concep t  learnin g literature ,  Erickso n an d Kruschk e (i n 
press )  an d Wisniewsk i  an d Medi n (1995 )  hav e propose d 
model s i n whic h empirica l  learnin g an d theor y drive n 
learnin g interact .  Machin e learnin g researcher s hav e als o 
devel(̂ )e d system s tha t  combin e bot h empirica l  an d 
ejq)laiiatio n base d learnin g (e.g .  Lebowitz ,  1986) . 

Our  result s pos e a  proble m fo r  thes e learnin g models : 
ho w t o e?q)lai n th e influenc e o f  learnin g goa l  an d feedbac k 
on th e acquisitio n o f  instance s o n th e on e han d an d rule s o n 
th e other .  I n ou r  experiment ,  th e stronges t  evidenc e fo r  a 
dissociatio n b^wee n instance s an d rule s come s fro m th e 
predictio n questions .  Accordin g t o Wisniewsk i  an d 
Medin' s interactiv e model ,  peopl e lear n instance s whe n 
the y hav e n o prio r  knowledg e t o infor m learning ,  otherwis e 
the y lear n rules .  HowcNer ,  i n ou r  study ,  w e ca n assum e 
tha t  al l  subject s ha d roughl y th e sam e prio r  knowledg e 
availabl e t o them .  Subject s wh o ba d a  patter n searc h goa l 
and n o feedbac k presxmiabl y use d thei r  prio r  knowledg e o f 
mathematic s t o hel p the m generat e an d tes t  hypotheses . 
But  thi s prio r  knowledg e wa s no t  use d b y subject s wh o ha d 
a specifi c  goa l  o r  wh o ha d n o feedback .  I n Erickso n an d 
Kruschke' s (i n press )  model ,  ever y stimulu s i s processe d 
simultaneousl y b y th e rul e modul e an d th e exempla r 
module ,  wit h th e final  ou^u t  bein g a  combinatio n o f  th e 
ouQMit s o f  thes e tw o modules .  Thi s mode l  too ,  therefore , 
has difficult y accountin g fo r  th e wa y attentio n i s directe d t o 
eithe r  rul e learnin g o r  instanc e learnin g a s a  functio n o f 
learnin g goa l  an d o f  th e presenc e o r  absenc e o f  feedback . 

The dua l  spac e model s o f  KJah r  an d Dunba r  (1988 )  an d 
Simo n an d Le a (1974 )  giv e th e bes t  genera l  frameworic  fo r 
e?q)lainin g ou r  observations .  I n suc h models ,  learnin g ca n 
be directe d t o on e o r  bot h proble m space s a s a  fvmctio n o f 
learnin g goa l  an d feedback .  A  patter n searc h goa l 
encourage s learner s t o e)q)lor e bot h rul e spac e an d proble m 
space .  B y contrast ,  a  contro l  tas k goa l  t o produc e a  specifi c 
outpu t  fro m th e syste m an d th e presenc e o f  feedbac k direc t 
th e learner' s attentio n t o th e goa l  stat e an d ho w t o reac h i t 
and s o th e learne r  focuse s o n instanc e space .  I n th e absenc e 
of  suc h direction ,  i t  i s likel y tha t  relevan t  prio r  knowledg e 
guide s th e learne r  t o us e rul e spac e a s wel l  a s instanc e 
q>ace ,  a s wa s observe d Wisniewsk i  an d Medi n (1995) . 

I n conclusion ,  ou r  findings  sugges t  way s i n whic h 
learner s ca n b e guide d t o lear n mor e effectively ,  sinc e w e 
hav e show n tha t  goa l  orientatio n an d whethe r  o r  no t 
feedbac k i s give n ca n b e tailore d t o th e typ e o f  learnin g 

intended .  Th e result s als o highligh t  th e limitation s o f 
observationa l  learnin g Observatio n support s instanc e 
learnin g onl y whe n feedbac k i s given ,  an d i t  support s rul e 
learnin g onl y whe n feedbac k i s withheld . 
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