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Generalit y o f  th e Abstractio n M e c h a n i s m s i n Artiflcia l  G r a m m a r  Learn in g 

Emmanuel  M .  Potho s (pothos@psy.ox.ac.uk ) 
Universit y o f  Oxford ;  Departmen t  o f  Experimenta l  Psycholog y 

Sout h Park s Road ,  Oxfor d 0 X 1 3 U D ,  U K 

Nick Chater (nick.chater@warwick.ac.uk) 
Universit y o f  Warwick ;  Departmen t  o f  Psycholog y 

Coventr y C V 4 7 A L ,  U K 

Abstrac t 

Artificial grammar learning (AGL; Reber, 1989) has been a 
majo r  experimenta l  paradig m fo r  th e stud y o f  huma n 
inductio n processes .  I n thi s wor k w e investigat e th e exten t  t o 
whic h th e learnin g mechanism s involve d i n A G L ar e general , 
an issu e importan t  t o th e ecologica l  validit y o f  A G L research . 
We hav e use d thre e kind s o f  stimuli ;  Lette r  string s (th e 
standar d i n A G L work) ,  cit y sequence s tha t  corresponde d t o 
route s o f  a n airlin e company ,  an d shape s tha t  wer e presente d 
so tha t  late r  shape s i n a  sequenc e containe d al l  previou s ones . 
We compare d overal l  accurac y an d pattern s o f  erro r  i n thes e 
domain s t o find  tha t  performanc e wa s no t  different .  Th e 
implication s o f  thi s finding  fo r  existin g theorie s o f  A G L an d 
propose d relation s t o othe r  cognitiv e mechanism s ar e 
discussed . 

Introduction 

Centra l  t o th e existenc e o f  al l  livin g creature s i s th e abilit y  t o 

abstrac t  th e essentia l  structur e i n a  domai n o f  instance s i n 

orde r  t o successfull y generaliz e t o othe r  ne w instances .  Tha t 

livin g agent s surviv e implie s tha t  natur e ha s someho w 

solve d th e proble m o f  induction .  Th e abundanc e o f 

successfu l  inductiv e learner s make s i t  eve n mor e unfortunat e 

tha t  ou r  understandin g o f  inductio n i s  stil l  inadequate .  Fo r 

instance ,  Pinke r  notes :  (1979 ;  p.278 )  "Inductio n ha s bee n 

calle d 'scandalous '  becaus e an y finit e se t  o f  observation s 

support s a n intractabl y larg e numbe r  o f  generalizations. " 

As earl y a s th e lat e fifties ,  Mille r  (1958 )  presente d 

participant s wit h a  se t  o f  lette r  string s generate d b y a  finit e 

stat e languag e (Chomsk y &  Miller ,  1958 )  t o find  tha t 

learnin g wa s mor e efficien t  whe n compare d wit h learnin g o f 

rando m strings .  Thi s was ,  presumably ,  b y virtu e o f  th e fac t 

tha t  "...th e sequence s forme d accordin g t o elaborat e an d 

restrictiv e rule s wer e mor e redundant ,  carrie d les s 

informatio n pe r  syllable ,  tha n th e rando m syllables. "  Rebe r 

(1967 )  no t  onl y replicate d thi s fmdin g bu t  als o extende d i t  i n 

th e cas e wher e participant s ha d t o discriminat e betwee n 

string s tha t  complie d wit h th e rule s o f  th e languag e an d 

string s tha t  violate d thes e rule s i n certai n ways .  Th e trainin g 

of  Reber' s participant s involve d presentin g a  subse t  o f  th e 

possibl e string s tha t  coul d b e generate d wit h th e grammar . 

Thes e studie s initiate d a  lon g traditio n o f  A G L experiments . 

Th e A G L paradig m promise d t o provid e a  mor e principle d 

way o f  understandin g huma n abstractio n processes ,  becaus e 

th e domain s use d (string s generate d fi-om  fmit e stat e 

languages )  coul d b e ver y precisel y describe d i n informatio n 

theor y term s (e.g. ,  Miller ,  1958) . 

Severa l  differen t  theorie s hav e bee n propose d t o accoun t 

fo r  A G L competence .  Th e origina l  clai m b y Rebe r  an d hi s 

colleague s (se e Reber ,  1989 ,  fo r  a  review )  ha s bee n tha t 

participant s lear n i n trainin g somethin g o f  th e abstract ,  rul e 

structur e o f  th e finit e stat e languag e use d t o creat e th e 

stimuli .  Thi s vie w wa s corroborate d b y "transfer " 

experiments ,  wher e th e symbol s use d i n trainin g wer e 

differen t  from  th e symbol s use d i n test .  Dulany ,  Carlson ,  & 

D e w ey (1984 )  hav e instea d argue d tha t  participant s acquire d 

"correlate d grammars" ,  tha t  i s  a  se t  o f  "microrules "  whic h 

generall y approximate d th e tru e grammar ,  bu t  migh t  a t  th e 

same tim e includ e unrepresentativ e o r  eve n wron g rules .  A 

simila r  approac h from  a  differen t  poin t  o f  vie w ha s bee n 

offere d b y Perruche t  an d Pactea u (1990 )  w h o suggeste d tha t 

al l  participant s lear n i n th e trainin g par t  i s  simpl y 

informatio n abou t  whic h bigra m fragments  ar e allowed . 

Brook s an d Voke y (1991 )  suggeste d tha t  grammaticalit y 

decision s i n tes t  d o no t  s o m u c h depen d o n whethe r  a n ite m 

i s grammatica l  o r  not-grammatical ,  bu t  rathe r  o n whethe r  i t 

i s  mor e o r  les s simila r  t o th e trainin g items .  The y hav e 

foim d tha t  bot h similarit y an d grammaticalit y ar e important , 

and thes e result s hav e bee n replicate d i n late r  researc h 

(Knowlto n &  Squire ,  1996 ;  Potho s &  Bailey ,  1997) . 

Th e theoretica l  controvers y a s t o whic h accoun t  bes t 

reflect s huma n performanc e i s  stil l  goin g on ;  however ,  al l 

theorie s mentione d ar e specifie d independentl y o f  th e 

particula r  instantiatio n o f  th e sting s o f  a  finite  stat e 

language .  Thus ,  a  direc t  predictio n o f  existin g A G L theorie s 

i s tha t  performanc e shoul d no t  chang e wit h differen t 

stimulu s domains ,  a s lon g a s th e gramma r  use d i s th e same . 
We use d th e Rebe r  an d Alle n (1978 )  gramma r  t o generat e 

thre e set s o f  stimuli ,  lette r  string s (a s i n th e Rebe r  an d Allen , 
1978 ,  study) ,  cit y sequence s tha t  corresponde d t o route s o f 
an airlin e compan y (referre d t o a s "cities "  stimul i  below ) 
and shape s tha t  wer e presente d s o tha t  late r  shape s i n a 
sequenc e containe d al l  previou s one s (referre d t o a s 
"shapes") .  Ou r  choic e fo r  thi s gramma r  wa s motivate d partl y 
becaus e thi s i s  a  gramma r  tha t  ha s bee n widel y use d (e.g . 
Dulan y e t  at. ,  1984 ;  Perruche t  &  Pacteau ,  1990 )  bu t  als o 

854 

mailto:pothos@psy.ox.ac.uk
mailto:nick.chater@warwick.ac.uk


becaus e i t  ha s bee n designe d i n a  wa y tha t  allow s a n 
investigatio n int o th e particula r  patter n o f  errors . 

Ther e wer e som e a  prior i  reason s w h y performanc e migh t 

be specifi c  t o th e typ e o f  stimuli .  Fo r  instance ,  i t  ha s bee n 

suggeste d tha t  A G L i s essentiall y  equivalen t  t o priming , 

rathe r  tha n reflectin g a  mor e profoun d typ e o f  learnin g 

mechanis m (Knowlto n &  Squire ,  1996) .  Roughl y speaking , 

implici t  memory ,  o r  priming ,  o f  previou s event s i s assesse d 

by lookin g a t  effect s o f  thes e event s o n a  late r  task ,  i n th e 

absenc e o f  an y explici t  recal l  o f  th e events .  Objec t  decisio n 

primin g ha s bee n suggeste d t o b e mediate d b y a  "perceptua l 

representatio n system "  (PRS )  tha t  essentiall y  describe s th e 

structura l  dependencie s i n a n objec t  (Schacte r  e t  al. ,  1991) , 

and s o that ,  fo r  instance ,  n o primin g fo r  "impossible "  object s 

ca n b e observe d (sinc e th e P R S canno t  describ e th e globa l 

structur e o f  a n impossibl e object) .  Thus ,  i f  A G L doe s indee d 

reflec t  priming ,  performanc e wit h th e shape s stimul i  woul d 

be expecte d t o b e superior ,  sinc e th e regularitie s wit h thes e 

stimul i  hav e a  mor e salien t  spatia l  structure ,  whic h woul d b e 

bette r  "understood "  b y th e P R S .  Ou r  "shapes "  stimul i 

consiste d o f  neste d element s precisel y t o stres s th e 

impressio n o f  a  coheren t  whole ,  an d thu s emphasiz e spatia l 

dependencies .  Conversely ,  i n a  transfe r  condition ,  i f  th e 

primin g vie w o f  A G L i s accurate ,  performanc e woul d b e 

particularl y bad ,  relativ e t o performanc e wit h stimul i  wher e 

th e sequentia l  symboli c structur e o f  th e string s wa s mor e 

obviou s (a s i s th e cas e wit h lette r  strings ,  fo r  example) . 

Also ,  wit h th e citie s stimul i  on e coul d anticipat e tha t 

encodin g o f  th e regularitie s du e t o th e artificia l  gramma r  w e 

use d woul d b e strongl y affecte d b y backgroun d knowledg e 

biases ,  relatin g t o th e relativ e plausibilit y  o f  differen t  routes . 

Sinc e w e di d no t  construc t  th e stimul i  s o tha t  th e route s 

migh t  reflec t  an y realisti c constraint ,  tryin g t o interpre t  th e 

tas k pragmaticall y woul d b e thu s likel y t o reduc e overal l 

accuracy ;  suc h biase s woul d als o b e expecte d t o b e mor e 

poten t  i n a  transfe r  conditio n sinc e direc t  informatio n abou t 

th e item s i s compromise d b y th e chang e i n th e cit y name s 

used . 

Previou s investigation s o n th e generalit y o f  th e learnin g 
processe s involve d i n A G L hav e mostl y focuse d o n 

identifyin g som e o f  th e condition s i n whic h AGL-typ e 

learnin g wa s possible .  Fo r  instance ,  Altmann ,  Diene s an d 

Goode (1995 )  use d musica l  tone s an d graphi c symbols '  i n 

some o f  thei r  conditions .  Altman n e t  al .  reporte d tha t 

participant s coul d successfull y generaliz e knowledg e 

acquire d fro m musica l  tone s t o lette r  sequence s an d vic e 

versa ,  o r  fro m sequence s o f  nonsens e word s presente d 

auditoriall y  t o sequence s o f  graphi c symbol s (se e als o 

Whittlese a an d Wright ,  1997 ,  fo r  a  mor e recen t  simila r 

investigation) .  I n th e wor k reporte d belo w w e wer e 

intereste d i n comparin g directl y performanc e wit h differen t 

type s o f  stimuli ,  t o addres s specificall y th e questio n o f  h o w 

genera l  ar e th e abstractio n mechanism s involved . 

Method 

Design 

Prediction s fo r  difference s i n th e learnin g mechanism s appl y 

bot h t o th e ordinar y A G L paradigm ,  wher e ther e i s n o 

chang e i n th e symbol s use d fro m trainin g t o test ,  an d th e 

transfe r  paradigm ,  wher e th e symbol s ar e changed .  W e thu s 

repor t  experiment s employin g bot h paradigms .  I n eac h case , 

a 3  X  8  mixe d desig n wa s used ,  wit h trainin g an d testin g o n 

th e thre e set s o f  stimul i  a s th e between-subject s facto r  an d 

performanc e o n eigh t  differen t  subset s o f  th e tes t  string s a s a 

withi n subject s factor .  Ou r  interes t  wa s i n comparin g 

performanc e wit h differen t  type s o f  stimuli ,  rathe r  tha n 

assessin g learnin g o f  th e grammar ,  therefor e w e di d no t  us e 

control s (se e Redingto n &  Chater ,  1996 ,  fo r  a n extensiv e 

discussio n o f  methodologica l  issue s i n A G L ) . 

Materials 

I n al l  condition s w e create d th e stimul i  accordin g t o th e 
Reber  &  Alle n (1978 )  grammar^ ,  show n i n Figur e 1 .  I n th e 
conditio n wher e th e ther e wa s n o chang e i n vocabular y from 
trainin g t o test ,  th e letter s use d wer e R X M S V an d th e 
"shapes "  an d "cities "  stimul i  wer e constructe d b y mappin g 
letter s t o shape s an d citie s respectively .  So ,  R X M S V 
corresponde d t o a  circle ,  a  hexagon ,  a  concav e shape ,  a 
squar e an d a  rhombu s i n th e on e case ,  an d i n th e othe r  t o 
Athens ,  Berlin ,  London ,  Pari s an d Madrid .  Th e shape s wer e 
chose n s o tha t  the y wer e o f  roughl y simila r  salienc e and , 
likewise ,  th e citie s wer e intende d t o b e wel l  k n o w n 
Europea n capital s an d representativ e o f  mos t  o f  Europe . 
Example s o f  stimul i  i n th e differen t  condition s ar e show n i n 
Figur e 2 . 

Figur e 1 :  Th e finit e stat e gramma r  use d i n th e Experiments . 

'  Bu t  th e symbol s i n th e graphica l  stimul i  wer e presente d 
sequentiall y  a s i n lette r  strings ,  thu s remainin g perceptuall y 
distinct . 

^  Detail s fo r  th e motivatio n fo r  thi s gramma r  an d th e way s tes t 
item s wer e constructe d ar e give n i n Rebe r  an d Alle n (1978) . 
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M S S SV 

Athen s - > Londo n ~ > Londo n - > Londo n - > Berli n 

Figur e 2 :  Example s o f  th e type s o f  stimul i  used . 

I n th e transfe r  condition ,  th e symbol s use d t o creat e th e 
stimul i  wer e change d from  trainin g t o test .  I n selectin g 
suitabl e n e w shapes ,  th e sam e consideration s a s i n th e no -
transfe r  conditio n applied ,  whil e i n th e "cities "  experiments , 
we use d a  se t  o f  Amer ica n citie s i n training ,  an d preserve d 
th e Europea n one s i n test . 

Participants 

T e n participant s wer e teste d wit h eac h typ e o f  stimul i  i n th e 

no-transfe r  condition ,  an d twic e tha t  numbe r  i n th e transfe r 

one .  Participant s wer e m e m b e r s o f  th e Universit y o f  Oxfor d 

w h o eithe r  volunteere d t o participat e o r  wer e pai d 1.5 0 

pound s travelin g expenses .  T h e y wer e al l  naiv e regardin g 

th e experimenta l  procedur e an d th e particula r  material s 

used .  T h e experimen t  laste d fo r  approximatel y hal f  a n hour , 

includin g a  debriefin g session ,  an d al l  participant s wer e 

teste d individually . 

Procedure 

We attempte d t o replicat e th e origina l  procedur e o f  Rebe r  & 

Alle n (1978) ,  especiall y wit h respec t  t o th e forma t  o f 

presentation .  I n th e no-transfe r  condition ,  i n th e first  par t  o f 

th e experiment ,  participant s wer e presente d wit h a  folde r 

containin g a  se t  o f  stimul i  an d instructions .  Th e instruction s 

emphasize d tha t  the y ha d t o "pa y th e utmos t  attentio n t o th e 

lette r  strings/routes /  shapes "  (dependin g o n th e particula r  se t 

of  stimul i  used )  bu t  nothin g more ;  also ,  althoug h the y wer e 

tol d tha t  ther e woul d b e a  secon d par t  t o th e experiment ,  n o 

informatio n wa s give n a s t o wha t  woul d b e require d o f  them . 

I n th e cas e o f  th e "cities "  stimuli ,  participant s wer e tol d tha t 

"cit y name s correspon d t o wher e a  plan e o f  th e compan y 

was a t  noon ,  o n successiv e days. "  Th e us e o f  suc h vagu e 

instruction s wa s intentional ,  i n lin e wit h th e consisten t 

findin g i n th e literatur e tha t  "Th e circumstance s unde r  whic h 

subject s ar e mos t  clearl y sensitiv e t o genera l  principle s o f 

th e gramma r  ar e thos e tha t  requir e subject s t o d o th e leas t 

wit h stimul i  an d tha t  therefor e favo r  incomplet e encodin g o f 

particula r  items. "  (Whittlese a &  Dorken ,  1993) .  Whil e 

readin g th e instructions ,  the y wer e encourage d t o as k 

question s i f  anythin g wa s no t  clear .  Th e trainin g se t 

consiste d o f  2 0 uniqu e grammatica l  item s presente d thre e 

time s i n a  rando m order .  Onc e th e instruction s ha d bee n 

read ,  participant s turne d t o th e first  shee t  i n th e folder , 

whic h the y sa w fo r  approximatel y 1 0 seconds .  Th e 

experimente d tappe d o n th e tabl e the y wer e workin g on ,  t o 

indicat e tha t  the y ha d t o procee d t o th e nex t  item .  O n 

average ,  abou t  1 0 minute s wer e require d fo r  th e trainin g 

phas e o f  th e experiment . 

Participant s the n receive d anothe r  folde r  an d mor e printe d 
instructions .  Th e folde r  containe d 5 0 uniqu e item s presente d 
twic e i n a  rando m order ,  hal f  o f  whic h wer e grammatica l 
and th e othe r  hal f  violate d th e gramma r  i n specifi c  way s (fo r 

detail s se e Rebe r  an d Allen ,  1978) .  I t  wa s emphasize d tha t 
th e orde r  i n whic h citie s (/letters/shapes )  i n eac h o f  th e 
presente d item s wa s determine d b y a  rathe r  comple x se t  o f 
rules ,  tha t  hal f  o f  th e item s i n th e secon d folde r  complie d 
wit h thes e rule s whil e th e othe r  hal f  violate d the m an d tha t 
the y wer e t o discriminat e betwee n th e tw o sets .  Also ,  the y 
wer e tol d tha t  the y mus t  no t  loo k bac k a t  previou s item s 
when makin g thei r  grammaticalit y decisions .  I n th e cas e o f 
th e pragmati c stimuli ,  i t  wa s adde d tha t  th e rule s wer e suc h 
so a s t o "ensur e tha t  th e availabl e airplane s ar e pu t  t o bes t 
use "  an d tha t  th e route s wer e independen t  o f  eac h other .  Th e 
"independence "  remar k wa s mad e s o a s t o encourag e 
participant s no t  t o bia s thei r  decision s b y th e relativ e 
frequency  o f  specifi c  citie s acros s items .  Participant s 
indicate d thei r  grammaticalit y decision s b y attachin g a  post -
i t  not e wit h th e letter s G  fo r  "good "  an d N  fo r  "no t  good "  t o 
th e correspondin g items .  Ther e wa s n o tim e limi t  i n makin g 
any on e decision . 

Th e mai n procedura l  differenc e i n th e transfe r  conditio n 
was tha t  th e experimen t  wa s the n computer-base d s o tha t 
participant s sa w th e stimul i  o n a  compute r  screen ,  an d thei r 
answer s wer e indicate d b y pressin g labele d buttons .  Th e 
trainin g instruction s wer e identical ,  whil e i n tes t  i t  wa s 
simpl y adde d tha t  th e ne w item s woul d involv e differen t 
symbols .  Also ,  wit h th e "cities "  stimuli ,  t o justif y th e 
mappin g from  America n t o Europea n cities ,  a  stor y wa s use d 
wher e a  Europea n airlin e compan y decide d t o us e th e sam e 
rule s fo r  constructin g route s a s th e America n company ,  th e 
route s o f  whic h wer e presente d i n training . 

Results 

I n th e n o transfe r  condition ,  performanc e wa s significantl y 

abov e chanc e wit h al l  type s o f  materia l  (on e sampl e two -

taile d t-test s wit h 9  degree s o f  freedom  resulte d i n t  value s 

significan t  a t  th e 0.000 5 level) .  Nonetheless ,  a  on e wa y 

A N O VA wit h "typ e o f  stimul i  used "  (tha t  i s  letters ,  citie s o r 

shapes )  a s a  betwee n subject s facto r  wa s no t  significan t 

(F(2,27 )  =  0.698 ,  p  >  .5 ,  M S E =  0.006) .  Figur e 3  illustrate s 

thi s result .  Th e difference s i n overal l  accurac y wer e als o 

investigate d b y powe r  analyses ,  whereb y fo r  al l  pair s o f 

stimulu s type s a n estimat e o f  th e sampl e siz e tha t  woul d lea d 

t o p=.01 ,  power=0.9 5 difference ,  wa s calculated .  I n al l 

cases ,  th e require d sampl e siz e fo r  suc h a  differenc e wa s n o 

les s tha n abou t  15 0 subjects ,  thu s providin g additiona l 

suppor t  fo r  a  lac k o f  observe d differences . 
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II  I 

I 

shapes route s letter e 
typ e o f  stimul i  use d 

Figure 3: Performance with different types of stimuli. 

The Reber and Allen (1978) stimuli that we used were 
designe d s o tha t  non-grammatica l  item s wer e constructe d b y 
violatin g grammatica l  item s i n specifi c  ways .  Therefore ,  th e 
item s use d i n th e tes t  par t  o f  th e experimen t  coul d b e spli t  i n 
th e followin g mutuall y exclusiv e subsets :  Item s wit h 
violation s i n th e first  positio n ("vi o first, "  i n Figur e 4) , 
violation s i n th e secon d positio n ("vi o second") ,  dee p 
violations ,  violation s i n th e nex t  t o las t  positio n ("vi o nex t  t o 
last") ,  violation s i n th e las t  positio n ("vi o last" )  an d item s 
tha t  wer e spel t  backward s ("backwards") .  Th e grammatica l 
item s use d m th e tes t  par t  wer e distinguishe d dependin g o n 
whethe r  the y ha d bee n presente d i n th e trainin g par t  o r  no t 
("seen "  an d "res t  o f  G  items") . 

Performanc e i n th e differen t  subset s fo r  th e thre e type s o f 
stimul i  use d i s show n i n Figur e 4 .  Repeate d measure s 
A N O VA wit h "performanc e i n differen t  subset s o f  tes t 
items "  a s a  withi n subject s facto r  wer e conducte d fo r  eac h 
typ e o f  stimul i  separately .  I n al l  thre e model s th e 
homogeneit y o f  varianc e assumptio n coul d no t  b e 
maintaine d (a s assesse d b y th e Mauchl y Sphericit y Test ) 
thu s w e ha d t o resor t  t o a  mor e conservativ e test .  Fo r  th e 
"letters "  an d th e "cities "  stimul i  th e F-rati o wa s no t 
significan t  b y th e Greenhouse-Geisse r  test ,  (fo r  "letters" : 
F(3.02 ,  63 )  =  2.24 ,  p=.10 5 an d fo r  "cities" :  F(2.66 ,  63 )  = 
1.14 ,  p=.349) .  I n th e cas e o f  th e "shapes "  stimul i  ver y lo w 
performanc e o n item s wit h violation s i n th e nex t  t o las t 
positio n le d t o a  highl y significan t  differenc e (F(2.63 ,  63 )  = 
7.69 ,  p=.001) .  W e the n looke d a t  whethe r  ther e wa s a n 
interactio n betwee n typ e o f  stmiul i  use d an d performanc e i n 
differen t  subset s o f  th e tes t  items .  A  mixe d factoria l  desig n 
was ru n wit h "typ e o f  stimul i  used "  a s th e betwee n subject s 
facto r  an d "performanc e fo r  differen t  subset s o f  tes t  items " 
as a  withi n subject s factor .  Again ,  th e Mauchl y Sphericit y 
Test  wa s significan t  ( W <  0.05 )  s o w e ha d t o us e a  tes t  wit h 
fewe r  degree s o f  fi-eedom.  However ,  th e interactio n betwee n 
"typ e o f  stimul i  used "  an d "performanc e fo r  differen t  subset s 
of  tes t  items "  wa s no t  significan t  (F(7.53 ,  189 )  =  1.69 ,  p>.l ) 
by th e Greenhouse-Geisse r  test . 

typ e o f  stimul i  use d 

Subset s o f  Item s I n tti e tes t  par t 

Figur e 4 :  Performanc e o n differen t  subset s o f  th e tes t  set . 

The overall pattern of results for the transfer conditions 

was similar ,  albei t  distinguishe d b y a  decreas e i n accuracy , 

as i s typicall y foun d wit h transfe r  experiment s (Whittlese a & 

Dorken ,  1993 ;  Altman n e t  al. ,  1995) .  Overal l  performanc e 

was i n genera l  onl y slightl y abov e chanc e (Figur e 5 )  an d 

one-sampl e t-taile d test s agains t  chanc e wer e significan t  i n 

th e case s o f  th e citie s an d letter s stimuli ,  bu t  no t  i n th e cas e 

of  shape s (citie s stimuli :  t(I9 )  =  3.831 ,  p=.001 ;  letter s 

stimuli :  t(19 )  =  2.57 ,  p=.019 ;  shapes :  t(19 )  =  0.711 ,  p>.7) . 

Despit e th e fac t  tha t  i t  migh t  loo k a s i f  learnin g i s possibl e 

wit h stimul i  set s suc h a s citie s an d letter s an d no t  possibl e 

wit h th e shapes ,  a s before ,  th e difference s i n performanc e 

acros s condition s wer e no t  significan t  (F(2,57 )  =  2.537 ,  p 

=.09 ,  M S E =  0.003) .  Powe r  analyse s agai n reveale d tha t  a t 

leas t  15 0 participant s woul d hav e bee n require d t o provid e a 

p=.01 ,  power=0.9 5 differenc e fo r  a  give n compariso n 

betwee n performanc e o n differen t  kind s o f  stimul i  (larges t 

sampl e estimat e wa s mor e tha n 10000) . 

Likewise ,  a  mixed-factoria l  desig n A N O V A wit h "typ e o f 

stimul i  used "  a s th e betwee n participant s facto r  an d 

"performanc e fo r  differen t  subset s o f  tes t  items "  a s a  withi n 

participant s factor ,  wa s no t  significan t  (F(14 ,  399 )  =  1.43 ,  p 

=.138) ,  thu s replicatin g th e essenfia l  fmduig s o f  th e no -

transfe r  conditio n (se e Figur e 6) . 
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Figur e 5 :  M e a n performanc e wit h eac h typ e o f  stimuli ,  i n 

th e transfe r  condition . 
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Figure 6: Performance on different subsets of the stimuli 

fo r  th e transfe r  condition . 

Discussion 

We compare d a n overal l  accurac y measur e fo r  th e differen t 

kind s o f  stimul i  an d als o w e looke d a t  whethe r  th e pattern s 

of  erro r  wer e an y differen t  acros s stimulu s domains ,  bot h i n 

a no-transfe r  experimenta l  paradig m an d a  transfe r  one . 

Difference s wer e expecte d b y takin g not e o f  th e possibl e 

connectio n o f  A G L wit h primin g (Schacte r  e t  al ,  1991 )  an d 

als o th e fac t  tha t  a  realisti c conten t  wa s likel y t o introduc e 

genera l  knowledg e biase s tha t  wer e irrelevan t  wit h th e actua l 

regularitie s i n th e stimuli . 

I t  wa s conclude d tha t  performanc e di d no t  see m t o depen d 

on th e typ e o f  materia l  used ,  th e wa y item s wer e constructe d 

or  th e existenc e o f  an y possibl e biases .  Thi s resul t  i s 

significan t  fo r  existin g theorie s o f  A G L sinc e the y al l 

assume tha t  th e learnin g processe s involve d i n successfu l 

generalizatio n from  trainin g t o tes t  depen d onl y o n th e 

human processo r  bein g abl e t o acces s th e symboli c structur e 

of  th e stimuli .  Also ,  i t  support s th e us e o f  A G L a s a n 

experimenta l  paradig m fo r  th e stud y o f  inductiv e inference ; 

th e finding  tha t  A G L doe s no t  depen d o n difference s wit h 

th e type s o f  stimul i  investigate d suggest s tha t  AGL-typ e o f 

learnin g migh t  wel l  b e directl y generalizabl e t o mor e 

realisti c learnin g situation s a s well . 

Futur e wor k wil l  furthe r  addres s th e condition s tha t  migh t 

be affectin g A G L .  Fo r  instance ,  th e stimul i  i n thi s stud y 

wer e al l  constructe d s o a s no t  t o affec t  i n an y wa y th e 

symboli c salienc e o f  th e stimuli ,  i n lin e wit h th e observatio n 

tha t  al l  existin g theorie s o f  A G L depen d o n suc h informatio n 

being'available .  Thus ,  a n interestin g questio n tha t  follow s i s 

whethe r  learnin g woul d b e compromise d i n situation s wher e 

suc h informatio n i s les s available . 
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