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Abstrac t 

Chunking is formalized as the dual process of 

buildin g percept s b y recognizin g i n stimul i  chunk s 

store d i n memory ,  an d creatin g ne w chunk s b y 

weldin g togethe r  thos e foun d i n th e percepts .  A s 

suc h i t  i s  a  ver y attractiv e proces s wit h whic h t o 

accoun t  fo r  phenomen a o f  perceptio n an d learning . 

Servan-Schreibe r  an d Anderso n (1990 )  demonstrate d 

tha t  chunkin g i s a t  th e roo t  o f  th e "implici t  learning " 

phenomenon ,  an d Servan-Schreibe r  (1990 ;  1991 ) 

extende d tha t  analysi s t o cove r  categor y learnin g a s 

well .  Thi s pape r  aim s t o demonstrat e th e potentia l  o f 

chunkin g a s a  theor y o f  perceptio n b y presentin g a 

model  o f  contex t  effect s i n lette r  perception .  Startin g 

fro m a  se t  o f  lette r  segment s th e mode l  create s fro m 

experienc e chunk s tha t  encod e partia l  letters ,  the n 

letters ,  the n partia l  words ,  an d finall y words .  Th e 

model' s abilit y  t o recogniz e letter s alone ,  o r  i n words , 

pseudo-words ,  o r  string s o f  unrelate d letter s i s the n 
teste d usin g a  backwar d maskin g task .  Th e mode l 

reproduce s th e wor d an d pseudowor d superiorit y 

effects . 

curren t  model s o f  perception ,  an d lette r  perceptio n i n 

particular ,  overloo k thos e fact s (e.g. ,  McClellan d & 

Rumelhart ,  1981 ;  Oden ,  1979 ;  Massar o &  Sanocki , 

i n press) .  I n thi s pape r  I  demonstrat e tha t  th e 

perceptua l  advantag e o f  letter s i n word s an d 

pseudoword s ove r  letter s i n unrelate d lette r  string s i s a 

natura l  characteristi c o f  a  chunkin g machin e tha t  ha s 

learned ,  fro m scratch ,  t o recogniz e letter s an d words . 

The Chunkin g Mode l 

Chunks. A chunk is a long term memory 
hierarchica l  structur e whos e constituent s ar e chunk s 

also .  Ther e ar e tw o kind s o f  chunks :  Elementar y 

chunk s ar e thos e tha t  th e cognitiv e syste m neve r  ha d 

t o create .  The y ar e assume d t o b e th e outpu t  o f  a n 

elementar y perceptua l  system .  Al l  othe r  chunk s ar e 

create d b y weldin g togethe r  lowe r  leve l  chunks .  (An y 

theor y o f  chunkin g mus t  assum e a  limi t  o n chun k 

size ,  th e numbe r  o f  chunk s tha t  ca n b e welde d 

togethe r  int o a  ne w chunk .  Fo r  simplicity ,  thi s 

theor y assume s tha t  i t  i s  2 ,  th e lowes t  numbe r  tha t 

stil l  enable s chun k creation. ) 

T o overcom e th e limite d capacit y o f  it s  shor t  ter m 

m e m o ry a  min d organize s it s  inpu t  int o familia r 

chunk s (Miller ,  1956) .  Fro m thi s fac t  w e ca n directl y 

deriv e tw o more :  First ,  whe n confronte d wit h a  se t  o f 

inpu t  features ,  a  min d wil l  see k t o recogniz e 

configuration s o f  features ,  o r  chunks ,  tha t  i t  ha s 
store d i n it s  lon g ter m memory ,  an d th e resultin g 
percep t  i n shor t  ter m memor y wil l  consis t  o f  thos e 

recognize d chunks .  Second ,  additiona l  chunk s wil l  b e 

created ,  an d store d i n lon g ter m memory ,  b y weldin g 

togethe r  som e o f  th e chunk s tha t  mak e u p th e 

percept .  W e hav e her e a  genera l  descriptio n o f  a n 

adaptiv e recognitio n machin e tha t  learn s continuousl y 

i n orde r  t o perceiv e bette r  A  chunkin g machine . 

The fact s tha t  mind s perceiv e an d lear n b y chunkin g 

hav e bee n heavil y documente d (e.g. ,  Bartram ,  1978 ; 

Buschke ,  1976 ;  Chas e &  Simon ,  1973 ;  Johnson , 

1970 ;  Newel l  &  Rosenbloom ,  1981) ,  ye t  mos t 

Figur e 1 .  A  potentia l  hierarchica l  networ k o f 

chunk s tha t  encode s th e letter s T ,  I ,  an d D  i n term s o f 

simpl e lin e segments .  Structurall y simila r  letter s 

may shar e subchunks ,  an d entir e letter s ma y b e 

subchunk s o f  mor e comple x letters . 
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Th e lette r  perceptio n mode l  assume s tha t  simpl e 

straigh t  lin e segment s ar e elementar y chunks .  A s 

Figur e 1  illustrate s b y showin g a  potentia l 

hierarchica l  structur e o f  thre e chunk s fo r  th e letter s T , 

I ,  an d D ,  th e letter s tha t  wer e use d a s stimul i  i n th e 

simulatio n wer e mad e o f  suc h simpl e segments. . 

Not e that ,  a s i n thi s case ,  stnicturall y  simila r  letter s 

may shar e subchunks . 

Perception. Chunks are used to perceive stimuli, 

and give n th e recursiv e an d hierarchica l  natur e o f 

chunk s th e perceptio n proces s i s necessaril y  cyclica l 

and bottom-up .  Startin g wit h a n elementar y percep t 
tha t  contain s al l  th e elementar y chunk s presen t  i n th e 

stimulu s (e.g. ,  lette r  segments) ,  eac h cycl e o f 
perceptio n seek s t o reduc e th e numbe r  o f  chunk s 

currentl y i n th e percep t  b y replacin g pair s o f  chunk s 

i n th e percep t  b y a  chun k tha t  encode s thei r  co -

occurrence .  Thi s operatio n i s calle d encoding .  Fo r 

example ,  i f  th e chunk s w ,  x ,  y ,  an d z  ar e i n th e 

percep t  an d ther e ar e chunk s ( w x )  an d ( y z )  i n 

memory,  the n th e nex t  cycl e o f  perceptio n put s ( w x ) 

and ( y z )  i n th e percep t  i n plac e o f  thei r  constituen t 

chunks .  A n d i f  th e chun k (( w x )  ( y z) )  i s  als o i n 
memory,  the n th e percep t  ca n b e encode d furthe r  o n 

th e followin g cycle .  Th e proces s ca n continu e t o 

cycl e unti l  th e percep t  canno t  b e encode d further . 

Encodin g occur s i n paralle l  o n eac h cycle .  A s th e 

exampl e abov e illustrates ,  tw o o r  mor e chunk s ca n 

encod e th e percep t  simultaneousl y i n on e cycle .  Bu t 

ther e ar e potentia l  conflic t  situations :  Fo r  example , 
i f  th e percep t  contain s th e chunk s [w,x,y,z] ,  an d ther e 

ar e chunk s ( w x) ,  ( x  y) ,  an d ( y z )  i n memory ,  the n ( w 

x )  an d ( y z )  ar e compatibl e encoder s whil e ( x y )  i s 

incompatibl e wit h bot h o f  them .  T o resolv e suc h 

conflicts ,  th e mode l  first  collect s th e se t  o f  al l  th e 
candidat e encoders ,  the n randoml y select s a  subse t  o f 

thos e tha t  ar e al l  compatible .  Thu s th e percep t  coul d 
be encode d eithe r  a s [w,( x y )  z ]  o r  a s [( w x),( y  z)] . 

Not e tha t  th e choic e tha t  i s mad e i s no t  withou t 

consequenc e fo r  th e nex t  cycl e o f  perception .  I f  ther e 

i s a  chun k (( w x )  ( y z) )  i n m e m o r y the n i t  ha s a 

chanc e t o encod e th e percep t  o n th e followin g cycl e i f 

i t  i s  [( w x),( y  z)] ,  bu t  no t  i f  i t  i s  [w,( x y),z] .  A s i s 

c o m m on wit h simpl e hill-climbin g procedures ,  thi s 

bottom-u p perceptio n proces s ca n easil y ge t  stuc k i n 

a non-optima l  encodin g o f  th e stimulus . 

A simpl e w a y t o avoid  gettin g stut k i n non -

optima l  encoding s i s t o allo w th e proces s t o 

backtrac k throug h a  decodin g operation .  T o decod e a 

chun k tha t  i s i n th e percep t  i s t o remov e i t  an d 

replac e i t  b y it s subchunks .  Fo r  example ,  i f  th e 

chun k ( x y )  i s  decode d i n th e percep t  [w,( x y),z ]  the n 

th e resultin g percep t  i s  [w,x,y,z] . 

I n th e model ,  ever y perceptio n cycl e consist s o f  a n 

encodin g stag e followe d b y a  decodin g stage .  Ever y 

chun k tha t  i s  i n th e percep t  a t  th e en d o f  a n encodin g 

stag e ha s a  probability ,  dp ,  o f  bein g decode d befor e 

th e onse t  o f  th e nex t  cycle ,  an d i f  a  chun k i s decode d 

at  th e en d o f  a  cycle ,  i t  i s  forbidde n t o b e a n encode r 

on th e immediatel y followin g cycle .  A  chunk' s d p i s 

determine d throughou t  th e perceptio n proces s i n th e 

followin g way :  Elementar y chunk s c o m e int o th e 

proces s wit h a n initia l  probabilit y  o f  bein g decoded . 

The n ever y encode r  chun k come s int o th e percep t 
wit h a  d p tha t  i s equa l  t o th e averag e o f  it s 

subchunks '  dps .  Finally ,  an d mos t  importantly , 
wheneve r  a n encodin g stag e ha s faile d t o retriev e an y 

encode r  th e d p o f  ever y chun k i n th e percep t  i s 

decrease d b y a  smal l  amoun t  (e.g. ,  .01) .  Thus ,  th e 

perceptio n proces s wil l  oscillat e betwee n differen t 

percepts ,  bu t  oscillation s wil l  becom e mor e an d mor e 

unlikel y a s th e dp s o f  th e chunk s i n th e percep t 

decrease .  Eventually ,  th e proces s settle s o n a  stabl e 

percep t  whe n th e d p o f  eac h chun k i s zero . 

Thi s i s a  straightforwar d applicatio n o f  simulate d 

annealin g t o bottom-u p encoding .  I t  ha s th e nic e 

propert y o f  bein g likel y t o settl e i n on e o f  th e more , 

and ofte n th e most ,  encode d interpretatio n o f  th e 

input ,  a s th e followin g exampl e illustrates :  Conside r 

Figur e 2 .  I t  represent s th e differen t  percept s tha t  th e 

proces s oscillate s betwee n whe n presente d wit h a  D , 

and give n a  hypothetica l  networ k o f  chunks .  I n eac h 

networ k i n th e figur e th e chunk s tha t  m a k e u p th e 

percep t  ar e enclose d i n bol d squares .  Thu s percep t  P I 

i s th e elementar y percep t  tha t  consist s o f  th e 

elementar y segment s o f  a  D ,  whil e percep t  P 6 
contain s onl y a  D  chunk .  Ehcodin g proceed s fro m 

to p t o botto m o n th e page ,  whil e decodin g proceed s 
fro m botto m t o to p followin g th e arrows .  Ther e ar e 
tw o possibl e minima :  P 5 whic h represent s a n "I "  an d 

an isolate d segment ,  an d P 6 whic h represent s a  "D" . 

T o m o v e fro m P 5 t o P 6 require s a t  a  m i n i m u m 1 

decodin g followe d b y 2  encodings ,  bu t  t o m o v e fro m 

P6 t o P 5 require s a t  a  m i n i m u m 2  consecutiv e 

decoding s followe d b y 1  encoding .  Becaus e encodin g 

i s guarantee d a t  ever y cycl e (provide d tha t  ther e exist s 

a pertinen t  encoder) ,  whil e decodin g i s probabilistic , 

i t  i s  easie r  t o encod e tha n t o decode .  Therefore ,  give n 

any probabilit y  o f  decodin g i t  i s  easie r  t o m o v e fro m 

P5 t o P 6 tha n t o m o v e fro m P 6 t o P5 ,  an d tha t 

differenc e increase s a s th e probabilit y  o f  decodin g 

chunk s decreases .  S o th e proces s wil l  ten d t o settl e 

on P 6 (D )  muc h mor e ofte n tha n o n P 5 (1 + |) . 
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Encodin g 

Decodin g 

P2 

Figur e 2 .  Startin g wit h percep t  P I  (th e segment s o f  th e lette r  "D" )  th e perceptio n proces s wil l  ten d t o 
oscillat e betwee n th e tw o possibl e minim a P 5 ("I "  +  "|" )  an d P 6 ("D" )  befor e settlin g preferabl y o n P6 ,  th e 

most  encode d interpretatio n o f  th e input .  Th e chunk s o f  eac h percep t  ar e enclose d i n bol d squares ,  an d 
arrow s indicat e ho w encodin g an d decodin g transfor m on e percep t  int o another . 

Learning .  Onc e th e perceptio n proces s ha s settle d 

o n a  fina l  percept ,  a  collectio n o f  chunks ,  a  ne w 

chun k i s create d b y selectin g a  pai r  an d weldin g i t 

int o a  n e w chun k (i f  i t  doe s no t  alread y exis t  i n 

memory) .  I n case s wher e th e final  percep t  consist s o f 
a singl e chunk ,  th e creatio n proces s i s no t  engaged . 

T h e selectio n o f  th e pai r  o f  chunk s tha t  wil l  b e 

welde d int o a  n e w chun k i s essentiall y  rando m bu t 

m ay b e constrained .  Fo r  example ,  whe n lette r 
segment s ar e welde d togethe r  int o a  lette r  o r  a  partia l 

letter ,  a  constrain t  m a y b e tha t  th e tw o segment s 
selecte d mus t  b e connecte d o r  parallel . 

Th e combinatio n o f  th e perceptio n an d chun k 

creatio n processe s allow s th e mode l  t o continuousl y 

gro w a  networ k o f  chunk s fro m it s experienc e wit h 

successiv e stimulu s exposures ,  give n onl y a 

m i n i m u m se t  o f  elementar y chunk s t o star t  with . 

Tes t  o f  th e M o d e l 

The model was tested with respect to its ability to 
reproduc e severa l  importan t  result s i n th e lette r 
perceptio n literature .  The y are :  (1 )  Th e perceptua l 
advantag e o f  letter s i n word s ove r  letter s i n 

pronounceabl e nonword s (als o calle d pseudowords) , 

letter s i n string s o f  unrelate d letters ,  an d letter s 

presente d alone .  (2 )  Th e perceptua l  advantag e o f 
letter s i n pseudoword s ove r  letter s i n string s o f 
unrelate d letters .  (3 )  Th e reversa l  o f  th e advantag e o f 

letter s i n word s ove r  letter s presente d alon e a t  lon g 

exposur e durations .  Fo r  a  revie w o f  thos e result s se e 

McClellan d &  Rumelhar t  (1981) ,  o r  Massar o & 

Sanock i  (i n press) . 
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Figur e 3 .  Evolutio n o f  th e numbe r  o f  chunk s i n a 

percept ,  nchunks ,  wit h increasin g numbe r  o f 

perceptio n cycles .  Ther e i s on e curv e fo r  eac h typ e o f 

stimulus :  a  singl e lette r  (alone) ,  a  fou r  lette r  wor d 

(word) ,  a  fou r  lette r  pseudowor d (pseudoword) ,  an d a 

strin g o f  fou r  unrelate d letter s (unrelated) .  Individua l 

curve s ar e plotte d u p t o th e cycl e where ,  o n average , 
perceptio n ha s settle d o n a  stabl e percept . 

Al l  thes e result s wer e obtaine d i n experiment s 
wher e a  hig h contras t  stimulu s lette r  i s presente d fo r  a 

shor t  duratio n i n a  particula r  context ,  followe d 

immediatel y a  hig h contras t  maskin g stimulus .  Th e 

subjec t  i s  the n aske d t o choos e amon g tw o possibl e 

letter s whic h on e wa s i n a  particula r  position .  Fo r 

exampl e th e subjec t  migh t  se e " W O R K"  quickl y 

followe d b y a  mas k "#### "  an d b e aske d whethe r  "K " 

or  "D "  wa s i n th e fourt h position .  A s i n thi s 

example ,  whe n th e contex t  form s a  wor d wit h th e 

target ,  th e foi l  doe s also ,  therefor e guessin g i s 

controlle d for . 

Befor e an y simulatio n o f  thos e result s coul d b e 

attempted ,  th e mode l  first  ha d t o gro w a  networ k o f 

chunk s t o represen t  letter s an d words .  T o star t  i t  wa s 

give n a  smal l  se t  o f  elementar y chunk s t o represen t 
lette r  segment s o f  differen t  length s an d orientations . 
I t  the n learne d chunk s t o recogniz e th e 2 6 individua l 
letter s o f  th e alphabet .  Onc e i t  coul d perfectl y 
recogniz e an y lette r  presente d alone ,  i t  learne d chunk s 

t o recogniz e eac h wor d i n a  sampl e o f  28 8 fou r  lette r 

words .  I n th e end ,  fro m th e origina l  8  elementar y 

segment  chunk s th e mode l  gre w a  networ k containin g 

18 partial-lette r  chunks ,  5 1 lette r  chunks ,  166 5 

partial-wor d chunks ,  an d 133 9 wor d chunks .  Thes e 

number s indicat e a  larg e amoun t  o f  redundanc y i n th e 

representatio n o f  letter s an d words . 

20 3 0 4 0 
cyclt a bafor *  mai k onat t 

F i g u r e 4 .  Evolut io n o f  th e percentag e o f  correc t 

forced-choic e recognitio n o f  targe t  letters ,  presente d i n 

w o r d s o r  alone ,  wit h increasin g n u m b e r  o f  processin g 

cycle s befor e mask ing . 

T i m e c o u r s e o f  e n c o d i n g .  I n a  first  exper imen t 
th e m o d e l  w a s teste d fo r  it s  abilit y t o e n c o d e w o r d s , 

p s e u d o w o r d s ,  singl e letters ,  an d string s o f  unrelate d 

letters .  Figur e 3  plot s fo r  1 4 4 stimul i  o f  eac h typ e 

th e averag e n u m b e r  o f  chunks ,  nchunks ,  i n a  percep t 
afte r  a  give n n u m b e r  o f  perceptio n cycles .  Individua l 

curve s ar e plotte d u p t o th e cycl e whe re ,  o n average , 

perceptio n ha s settle d o n a  stabl e percept .  F o r  thi s 

exper iment ,  a n d th e t w o tha t  fol low ,  th e initia l 

decode-probabilit y w a s se t  a t  .30 .  N o t e tha t  th e 

proces s settle s faste r  w h e n a  singl e lette r  i s  presente d 

tha t  w h e n a  multi-lette r  stimulu s i s  presented .  Fo r 

instance ,  e v e n t houg h th e letter s i n a  w o r d ar e 

processe d i n parallel ,  recognizin g a  w h o l e w o r d take s 
longe r  tha n recognizin g a  singl e letter .  N o t e als o tha t 

th e les s relate d th e letter s i n a  multi-lette r  stimulu s 

ar e (a s evidence d b y th e final  n c h u n k s ) ,  th e longe r  i t 

take s t o settl e o n a  final  percept .  T h e s e t w o result s 

ca n onl y b e attribute d t o a  kin d o f  latera l  interferenc e 
tha t  i s a n emergen t  propert y o f  th e annealin g process . 

T o pu t  i t  simply ,  th e les s relate d th e letter s are ,  th e 
m o r e chunk s ther e ar e i n th e percep t  a t  an y cycle ,  s o 
th e m o r e chanc e o f  decodin g ther e is ,  an d therefor e th e 
longe r  i t  take s t o encode . 

Words vs. single letters. In a second 

experiment ,  th e recognitio n o f  letter s i n word s an d 

letter s presente d alon e wa s compare d give n differen t 

number s o f  cycle s befor e masking .  Th e mas k use d 

by th e mode l  wa s th e unio n o f  th e lette r  segment s i n 

"O" ,  "X" ,  an d "-I-" ,  an d maskin g wa s simuUiie d b y 

addin g t o a  percep t  thos e spuriou s segment s o f  th e 

mask tha t  wer e no t  alread y presen t  i n th e stimulus . 
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Th e mode l  assume d tha t  i f  perceptio n ha d settle d 

befor e th e schedule d onse t  o f  th e mask ,  the n maskin g 

coul d no t  disrup t  perception ,  tha t  is ,  response s woul d 

be base d o n th e settle d percep t  only .  Thu s maskin g 

coul d onl y potentiall y  disrup t  performanc e i f  i t 

occune d befor e perceptio n ha d setded .  I n thos e cases, -

th e spuriou s m a s k segment s wer e allowe d t o 

contaminat e th e percep t  fo r  a  smal l  numbe r  o f  cycle s 

befor e a  respons e wa s made .  T o choos e a  response , 

among tw o alternative s i n a  particula r  position ,  th e 

model  simpl y checke d i f  eithe r  coul d b e foun d i n it s 

percep t  i n tha t  particula r  position .  I f  ye s the n i t  wa s 

chosen ,  else ,  i f  neithe r  o r  bot h wer e perceive d i n tha t 

position ,  the n th e mode l  chos e randomly .  (Tw o o r 

mor e letter s could  b e recognize d i n a  positio n becaus e 

of  th e spuriou s segmen t  introduce d b y th e mask. ) 

Figur e 4  plot s th e result s o f  tha t  experimen t 

involvin g 14 4 target s i n word s an d 14 4 equivalen t 

target s presente d alone .  Thi s simulatio n assume d 5 

cycle s o f  maskin g befor e a  respons e wa s made .  Lik e 

th e huma n subject s o f  Massar o an d Klitzk e (1979 )  th e 

model  produce d a n advantag e fo r  letter s i n word s tha t 

was eventuall y reverse d a t  lat e maskin g onsets . 

Ther e ar e essentiall y  thre e possibl e encodin g state s 

fo r  th e targe t  lette r  i n a  percep t  befor e maskin g 

introduce s spuriou s segments :  (1 )  Th e targe t  ma y no t 

be encode d a s a  singl e chunk ,  possibl y du e t o 

decodin g or ,  mor e simply ,  encodin g failure .  (2 )  Th e 

targe t  m a y b e encode d a s a  chun k tha t  i s no t  par t  o f  a 

large r  chunk ,  possibl y du e t o th e decodin g o f  a  large r 

chunk ,  o r  th e fac t  tha t  i t  wa s presente d alone .  (3 ) 
The targe t  ma y b e encode d a s a  chun k tha t  i s furthe r 

encode d i n a  large r  chunk ,  o r  a  hierarch y o f  large r 

chunks .  Maskin g ha s potentiall y  differen t  effect s i n 

any o f  thos e thre e states :  (1 )  I f  th e targe t  i s no t  eve n 

encode d a s a  chun k the n th e spuriou s segment s o f  th e 

mask ca n preven t  futur e encodin g o f  th e targe t  b y 
bein g encode d togethe r  wit h targe t  segment s int o 

chunk s incompatibl e wit h th e target' s structure .  (2 )  I f 

th e targe t  i s encode d a s a  fre e standin g chun k the n o n 

eac h maskin g cycl e ther e i s a  probabilit y  tha t  thi s 

chun k get s decode d wit h dir e consequence s a s i n (1) , 

or  tha t  a  spuriou s mas k segmen t  get s encode d wit h 

th e targe t  chun k int o a  chun k tha t  represent s anothe r 

lette r  (fo r  instance ,  th e additio n o f  a  singl e lette r 

segment  t o th e chun k fo r  "P "  ca n transfor m i t  int o a n 

" R " ) .  (3 )  I f  th e targe t  chun k i s wel l  hidde n withi n a 

furthe r  encode d hierarchy ,  fo r  exampl e i n a  chun k fo r 

a complet e word ,  o r  par t  o f  a  word ,  an d thes e large r 

chunk s resis t  decodin g durin g th e maskin g cycles , 

the n maskin g ha s n o harmfu l  effect .  Bu t  i f  thos e 

large r  chunk s ge t  decoded ,  the n ther e m a y b e dir e 

consequence s a s i n (2) . 

Th e mor e cycle s o f  processin g ther e hav e bee n 

befor e masking ,  th e mor e unlikel y i t  i s  tha t  chunk s 

get  decode d (th e close r  t o settlin g perceptio n is) .  S o 

target s i n words ,  whic h ar e likel y t o b e encode d i n 

chunk s wit h othe r  letters ,  ar e likel y t o b e quit e 

immune t o th e effect s maskin g compare d t o target s 
encode d i n fre e standin g chunks .  However ,  a s Figur e 

3 shows ,  percept s ten d t o settl e quicke r  wit h singl e 

lette r  stimul i  tha n wit h words .  Therefore ,  becaus e a 

settle d percep t  i s i m m u n e t o masking ,  lat e maskin g 

i s les s likel y t o distur b th e perceptio n o f  singl e 

target s tha n tha t  o f  target s presente d i n words . 

Words vs. pseudowords vs. strings of 

unrelate d letters .  A  fina l  experimen t  compare d 

th e forced-choic e recognitio n o f  target s i n words , 

pseudoword s (e.g. ,  M I P E ) ,  an d unrelate d lette r  string s 

(e.g. ,  T C K U ) .  3 0 cycle s o f  perceptio n wer e allowe d 

befor e 1 0 cycle s o f  masking .  Ther e wer e 14 4 stimul i 

i n eac h condition .  Th e result s ar e i n Tabl e 1 .  Lik e 

human subject s th e mode l  produce d a  larg e advantag e 
fo r  word s an d a  smalle r  advantag e fo r  pseudowor d ove r 

string s o f  unrelate d letter s (e.g. ,  McClellan d & 

Rumelhart ,  1981) . 

Th e tim e cours e o f  encodin g o f  th e differen t 

stimulu s type s plotte d i n Figur e 3  indicate d tha t 

word s ar e encode d a s fewe r  chunk s tha n pseudowords , 

themselve s encode d a s fewe r  chunk s tha n string s o f 

unrelate d letters .  Thi s i s simpl y a  reflectio n o f  th e 

differen t  amount s o f  relatednes s betwee n th e letter s i n 

th e thre e stimulu s types .  A n d a s th e analysi s o f  th e 

previou s experimen t  demonstrated ,  mor e compac t 

encodin g directl y translate s int o les s advers e effec t  o f 

masking . 

Table 1 

Correc t  forced-choic e recognition s o f  letter s i n words , 

pseudowords ,  an d string s o f  unrelate d letters . 

Word Pseudowor d Unrelate d 

84. 4 % 78. 6 % 70. 3 % 

T o conclude ,  briefly ,  thi s limite d testin g o f  th e 

model  demonstrated  it s potentia l  a s a  theor y o f  lette r 

perception .  Furthe r  testin g i s certainl y warranted ,  bu t 

considerin g tha t  th e sam e chunkin g analysi s wa s 

successfull y applie d elsewher e t o "implici t  learning " 

an d t o categor y learnin g (Servan-Schreibe r  & 

Anderson ,  1990 ;  Servan-Schreiber ,  1990 ;  1991) , 

ther e i s som e reaso n t o b e confiden t  tha t  chunkin g 
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processe s o f  th e typ e explore d her e underl y muc h o f 

human learnin g an d perception .  Indeed ,  on e majo r 

contributio n o f  thi s chunkin g analysi s i s t o sho w 

ho w thes e apparentl y unrelate d phenomen a ar e i n fac t 

deepl y related . 
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