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Abstrac t 

A connectionist model was developed to investigate the rela-
tionshi p betwee n globa l  an d loca l  informatio n i n visua l  per -
ception ,  an d a n experimen t  teste d a  predictio n generate d b y 
th e model .  Th e researc h focuse d o n th e fac t  tha t  processin g 
of  globa l  informatio n i s foun d t o dominat e processin g o f  loca l 
informatio n i n man y task s ("globa l  precedence") .  Th e connec -
tionis t  mode l  demonstrate d tha t  globa l  precedenceca n aris e ou t 
of  simpl e paralle l  processing .  Th e experinten t  demonstrate d 
tha t  rotating  globa l  element s eliminate s Globa l  Precedence . 
Thi s empirica l  result  support s th e possibility ,  raise d b y th e 
model ,  tha t  Globa l  Precedenc e i s du e i n par t  t o simplicit y o f 
Input-Outpu t  mapping . 

Introduction: Global Precedence 

An importan t  issu e i n researc h o n visua l  perceptio n i s th e re -
lationshi p betwee n globa l  an d loca l  information ,  a s the y ar e 
processe d b y th e visua l  system .  O f  particula r  interes t  i s  th e 
phenomeno n o f  "globa l  precedence, "  wher e th e processin g o f 
globa l  informatio n someho w tend s t o dominat e th e processin g 
of  loca l  information .  Briefly ,  "local "  i s  use d t o refe r  t o rel -
ativel y hig h spatia l  frequency  (HSF )  information ,  o r  "parts" , 
or  details ;  an d "global "  i s  relativel y lo w spatia l  frequenc y 
(LSF )  information ,  o r  a  "whole "  object ,  o r  th e arrangemen t  o f 
parts .  Th e us e o f  thes e term s i n th e literatur e i s no t  consistent ; 
however ,  i n thi s pape r  th e term s ca n b e viewe d a s equivalen t 
and thu s ar e use d interchangeably . 

Navo n (1977 )  sparke d a  larg e amoun t  o f  researc h o n thi s 
topic .  I n a  typica l  experiment ,  subject s wer e show n larg e let -
ter s compose d o f  smalle r  letter s (se e Figur e 1) .  Subject s ha d 
t o identif y cithe r  th e globa l  lette r  o r  th e loca l  letter .  W h e n th e 
globa l  an d loca l  letter s wer e different ,  subjects '  performanc e 
was impaire d onl y i f  th e tas k wa s t o identif y th e loca l  letter . 
That  is ,  onl y a  conflictin g irrelevan t  globa l  aspec t  interfere d 
wit h response .  Navo n conclude d tha t  globa l  visua l  analy -
si s precede s loca l  analysi s an d canno t  b e completel y ignored . 
Late r  experiment s hav e reveale d tha t  th e globs d precedenc e ef -
fec t  depend s o n man y factors ,  includin g visua l  angl e (Kinchl a 
& Wolfe ,  1979) ,  numbe r  an d spacin g o f  th e loca l  element s 
(Martin ,  1979) ,  numbe r  an d siz e o f  th e loca l  element s (Kim -
chi  an d Palmer ,  1982) ,  positiona l  certaint y (Grice ,  Canham , 
& Boroughs ,  1983) ,  an d attentiona l  factor s (Boe r  &  Keuss , 
1982 ;  Miller ,  1981 ;  Ward ,  1982) .  an d patter n goodnes s (Se -
brecht s &  Fragala ,  1985) .  Kimch i  (1992 )  provide s a  goo d 
revie w o f  th e evidence . 

Thi s researc h aim s t o specif y th e mechanism s relevan t  t o 
globa l  precedenc e mor e explicitly .  S o m e researcher s stat e 

Loca l S Local T 

s s . jTT n 

Globa l  S 

Globa l  T 

sssss ^ 

sssss s 
s 

T 
T. 

TTTJT T 

Figur e 1 :  A  schemati c diagra m o f  th e typ e o f  stimul i  use d i n 
a typica l  Globa l  Precedenc e experiment . 

or  impl y tha t  i n orde r  fo r  globa l  precedenc e t o occur ,  globa l 
analysi s mus t  star t  befor e loca l  analysis .  Fo r  example ,  Navo n 
(1977 )  claim s tha t  "Perceptio n proceed s fro m globa l  analy -
si s t o mor e an d mor e fine-grained  analysis." '  O n th e othe r 
hand—at  th e othe r  extreme ,  perhaps—ther e exis t  model s 
of  perceptua l  processin g tha t  explai n certai n visua l  task s i n 
term s o f  synthesi s o f  whole s (mor e globa l  information )  fro m 
part s (mor e loca l  information) .  McClellan d an d Rumelhart' s 
(1981 )  Interactiv e Activatio n mode l  o f  lette r  an d wor d per -
ceptio n i s a n example ,  i n whic h informatio n abou t  loca l  part s 
(e.g. ,  letters )  mus t  b e accesse d befor e informatio n abou t  th e 
globa l  whol e (e.g. ,  a  word) .  I t  doe s no t  see m likel y tha t  globa l 
precedenc e woul d aris e withi n a  syste m i n whic h loca l  infor -
matio n i s processe d first.  I n betwee n thes e tw o extremes , 
neurophysiologica l  researc h indicate s tha t  differen t  channel s 
exis t  i n th e visua l  syste m fo r  th e paralle l  processin g o f  infor -
matio n a t  differen t  spatia l  frequencie s (e.g. ,  se e Livingston e 
& Hubel ,  1988 ;  Spillma n &  Werner ,  1990) .  I n addition ,  mor e 
precis e explanation s o f  globa l  precedence ,  i n term s o f  spatia l 
frequency,  hav e bee n proposed .  Finally ,  Hughes ,  Fendrich , 
and Reuter-Lorent z (1990) ,  an d L a m b an d Yun d (1993 )  foun d 
tha t  globa l  precedenc e m a y b e du e t o rapi d processin g o f  lo w 
spatia l  frequency  information .  H o w ca n th e phenomeno n o f 
globa l  precedenc e b e explaine d withi n a  hypothesi s o f  paralle l 

'Se e als o Sanocki ,  199 3 an d Watt ,  1987 ,  fo r  interestin g version s 
of  thi s kin d o f  hypothesis . 
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Figur e 2 :  A  sampl e patter n se t  tha t  th e mode l  wa s traine d on . 

processing ? 

A Connectionist McMlel of Global and Local 

Process in g 

Connectionist models are useful because they allow theories 
abou t  cognitiv e mechanism s t o b e teste d computationally .  I f 
a particula r  mode l  i s abl e t o simulat e huma n data ,  the n th e 
constraint s buil t  int o i t  ma y b e computationall y importan t  i n 
human cognitio n a s well ,  especiall y i f  th e mode l  imitate s cer -
tai n "brain-style "  propertie s o f  huma n neura l  architectur e (e.g . 
see Rumelhar t  &  McClelland ,  1986 ,  McClellan d &  Rumel -
hart ,  1986) .  Th e mode l  describe d her e wa s designe d t o tes t 
th e hypothesi s tha t  globa l  precedenc e ca n aris e quit e simpl y 
out  o f  th e paralle l  processin g o f  globa l  an d loca l  information , 
tha t  is ,  tha t  globa l  processin g i s someho w computationall y 
easie r  tha n loca l  processing. ^ 

Task 

Th e basi c tas k th e networ k learne d t o perfor m wa s a  cat -
egorization/identificatio n tas k simila r  t o tha t  performe d b y 
Navon' s subjects .  T w o globa l  pattern s wer e create d fro m tw o 
componen t  patterns ,  analogou s t o Navon' s letter s mad e o f  let -
ter s (se e Figur e 2  fo r  a n example) .  Th e loca l  inpu t  provide d 
th e whol e pattern ,  an d th e componen t  piece s ("parts" )  ha d t o 
be categorize d a s pointin g U p o r  D o w n ;  globa l  inpu t  i s a  lo w 
spatia l  resolutio n sunrunar y o f  th e loca l  input ,  indicatin g th e 
position s o f  th e "parts "  bu t  no t  an y detail s abou t  them . 

Th e inpu t  t o th e networ k wa s suc h a  pattern ,  an d th e tas k o f 
th e networ k wa s t o categoriz e th e larg e overal l  patter n a s wel l 

^See Cohen ,  Dunbar ,  &  McClellan d (1990 )  fo r  a  connectionis t 
model  o f  th e Stroo p effect ,  whic h ha s interestin g similaritie s t o th e 
Globa l  Precedenc e effect . 
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Figur e 3 :  Th e 1 5 patter n set s tha t  th e networ k wa s traine d o n 
(separately) . 

as it s componen t  smal l  patterns. '  S o tha t  th e result s woul d 
not  depen d o n som e spuriou s characteristi c o f  on e particula r 
patter n set ,  th e mode l  wa s traine d (separately )  o n fifteen  dif -
feren t  patter n sets .  Th e entir e grou p o f  patter n set s use d i s 
presente d o n th e right-hand  sid e o f  Figur e 3 . 

Architecture 

The architectur e o f  th e networ k i s illustrate d i n Figur e 4 .  Th e 
networ k i s compose d o f  fou r  layers .  Input ,  Feature-Detectors , 
Hidden ,  an d Output . 

Ther e ar e tw o section s o f  Input .  I n th e diagrams ,  empt y 
square s represen t  O' s an d filled  square s represen t  I's .  Th e 
Loca l  inpu t  i s a n 11x1 1 matrix.' *  Th e Globa l  inpu t  i s a  5x 5 

'Fo r  thes e simulations ,  th e componen t  part s wer e alway s 
homogeneous . 

*  A  9x 9 patter n o f  O' s an d I's ,  surrounde d b y a  borde r  o f  O' s on e 
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Tab l e 1 :  T h e result s fo r  th e 1 5 patter n sets . 
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Figur e 4 :  Th e neura l  networ k mode l  o f  paralle l  processin g o f 
globa l  an d loca l  information . 

matrix' ,  an d i t  i s  simpl y a  low-spatial-resolutio n descriptio n 
of  th e large r  Loca l  pattern .  Tha t  is ,  th e Globa l  inpu t  ha s bee n 
designe d b y th e experimente r  t o b e a  s u m m a r y o f  th e Loca l 
input ,  indicatin g th e relativ e position s o f  th e part s bu t  no t 
thei r  fine  details .  I n a  m o r e realisti c simulation ,  th e Globa l 
and Loca l  input s her e wou l d b e L S F an d H S F convolution s o f 
a singl e origina l  imag e (show n hypotheticall y a t  th e botto m 
of  Figure  4 ) ;  however ,  th e curren t  input s suffic e a s reasonabl e 
representation s a t  s o m e stag e o f  processing . 

O ne sectio n o f  th e Feature-Detecto r  laye r  i s  fe d b y th e 
Globa l  input ,  an d on e sectio n i s fe d b y th e Loca l  input .  Eac h 
Feature-Detecto r  uni t  ha s a  2 x 2 receptiv e field.  T h e Hidde n 
laye r  ha s tw o sections ,  on e receivin g inpu t  fro m th e Globa l 
Feature-Detecto r  unit s an d on e receivin g inpu t  fro m th e Loca l 
Feature-Detecto r  units .  Eac h sectio n o f  th e Hidde n laye r 
project s t o on e o f  t w o Outpu t  units .  O n e Outpu t  uni t  i s taugh t 
t o produc e a  descriptio n ( 0 o r  1 )  o f  th e Globa l  input ,  th e othe r 
i s taugh t  t o produc e a  descriptio n ( 0 o r  1 )  o f  th e Loca l  input . 
Al l  th e weight s i n th e networ k ar e learne d b y Backpropagatio n 
(Rumelhart ,  Hinton ,  &  Wil lams ,  1986) . 

Results 

The measure s o f  interes t  wer e Globa l  an d Loca l  erro r  a t  eac h 
presentatio n (o n eac h trial ,  on e o f  th e fou r  pattern s w a s se -
lecte d a t  rando m an d presented) ;  specifically ,  th e differenc e 
betwee n th e magnitude s o f  th e two .  T h e differenc e betwee n 
Globa l  an d Loca l  square d error s w a s compute d a t  eac h presen -
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tation ,  an d the n average d acros s chunk s o f  1 0 presentation s 
fo r  simplicity .  Th e sam e patter n se t  wa s ru n fou r  time s an d 
th e result s wer e average d acros s thes e fou r  run s fo r  reliabil -
ity .  Th e mea n square d erro r  differenc e (betwee n Globa l  an d 
Local )  wa s adde d acros s al l  trial s fo r  a  scor e fo r  eac h patter n 
withi n a  patter n set ,  an d th e fou r  patterns '  score s wer e adde d 
fo r  a n overal l  patter n se t  score. ^ 

See Tabl e 1  fo r  a  summar y o f  th e result s ove r  al l  th e pat -
ter n sets .  Overall ,  Globa l  erro r  wa s lowe r  tha n Loca l  error , 
althoug h thi s differenc e w a s no t  statisticall y significant .  Thi s 
w as interprete d t o m e a n that ,  acros s a  w id e rang e o f  stimuli , 
globa l  analysi s w a s easie r  overal l  tha n loca l  analysis ;  h o w -
ever ,  furthe r  analyse s o f  th e individua l  patter n set s an d th e 
individua l  pattern s withi n eac h patter n set ,  an d testin g o f  fur -
the r  patter n sets ,  ar e necessar y fo r  m o r e reliability . 

Discussion 

T o th e exten t  tha t  th e mode l  exhibite d Globa l  Precedence , 
thes e result s ar e relevan t  t o th e h u m a n dat a i n tha t  the y allo w 
us t o examin e s o m e computationa l  explanation s fo r  Globa l 
Precedence .  I t  i s reasonabl e t o expec t  that ,  i n general ,  a n eas -
ie r  tas k (on e producin g lowe r  error )  migh t  b e performe d faste r 
tha n a  m o r e difficul t  task .  Further ,  i f  a  tas k produce s relativel y 
lo w erro r  an d i t  i s therefor e performe d relativel y quickly ,  per -
hap s it s result s wil l  the n interfer e wit h other ,  slowe r  processes . 
Thi s coul d explai n th e p h e n o m e n o n o f  Globa l  P r e c e d e n c e — 
globa l  processin g i s easier ,  an d thu s quicke r  tha n loca l  pro -
cessing ,  an d s o i t  interfere s wit h loca l  processin g i n th e ex -
periment s reviewe d here .  T h e mode l  simulate d th e relativ e 
simplicit y o f  globa l  an d loca l  processing ;  a  m o r e complet e 
model  woul d includ e thi s hypothesize d interferenc e a s well . 

Give n tha t  th e model' s performanc e ca n b e analyze d a s 
potentiall y relevan t  t o h u m a n performance ,  w h y di d th e mode l 

uni t  thick ,  s o tha t  th e edge s o f  th e patter n coul d b e full y analyzed . 
' a 3x 3 pattern ,  surrounde d b y a  border . 

*  Score s wer e adde d a t  thi s las t  stage ,  instea d o f  averaged—thi s i s 
becaus e th e number s wer e smal l  here ,  du e t o th e inclusio n o f  man y 
trial s wit h zer o error ,  afte r  a  give n patter n se t  ha d bee n learne d bu t 
U^inin g continue d fo r  a  fixe d numbe r  o f  Uials . 
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Figur e 5 :  A n illustratio n o f  h o w th e globa l  tas k migh t  b e 
relativel y easy .  Th e globa l  inputs ,  above ,  ca n b e distinguishe d 
on th e basi s o f  an y on e o f  8  o f  th e 9  inpu t  units ,  alone . 
However ,  th e loca l  inputs ,  below ,  canno t  b e distinguishe d o n 
th e basi s o f  an y on e uni t  (becaus e th e part s shif t  around) . 

exhibi t  Globa l  Precedence ? W h y wa s th e globa l  tas k easier ? 
O ne basi c answe r  concern s simplicit y o f  mapping .  I n th e 
model ,  th e Globa l  Input-Outpu t  mappin g i s simple r  tha n th e 
Loca l  mapping :  fewe r  distinc t  input s m a p o n t o on e outpu t 
(globa l  input s ar e th e sam e fo r  on e "global "  response ,  whil e 
th e loca l  input s correspondin g t o on e "local "  respons e ar e 
different ;  se e Figur e 2) .  I n Navon' s stimuli ,  thi s argumen t 
hold s a s well :  a  bi g S  alway s look s th e sam e o n a  larg e scale , 
no matte r  wha t  it s  part s loo k like .  O n th e othe r  hand ,  th e tw o 
stimul i  mad e o f  littl e T' s loo k quit e differen t  o n eithe r  a  smal l 
or  larg e scale ,  eve n thoug h muc h H S F informatio n i s th e sam e 
betwee n th e tw o stimuli .  Tha t  is ,  th e "parts "  ar e th e sam e fo r 
thes e tw o stimul i  (thei r  informatio n i s eve n repeated) ,  bu t  th e 
overal l  image s loo k quit e different ,  becaus e th e loca l  shape s 
ar e arrange d differentl y i n th e tw o stimuli .  So ,  th e simulatio n 
result s impl y tha t  th e relativ e simplicit y o f  th e globa l  mappin g 
may b e responsibl e fo r  it s  precedenc e i n processing . 

Anothe r  wa y t o describ e thi s simplicit y i s  i n term s o f  "po -
sitiona l  certainty" :  i t  i s  clea r  wher e th e globa l  shap e wil l 
appear ,  bu t  no t  th e loca l  componen t  parts .  Se e Figur e 5  fo r  a n 
illustratio n o f  h o w thi s positiona l  certaint y migh t  lea d a  mode l 
t o exhibi t  Globa l  Precedence .  Generally ,  ther e ar e fewe r  pos -
sibl e position s fo r  a  larg e objec t  tha n fo r  a  smal l  object ,  s o 
th e mor e loca l  aspect s o f  a n imag e wil l  ten d t o suffe r  mor e 
fro m thi s positiona l  uncertainty .  Furthermore ,  recen t  researc h 
(e.g. ,  Grice ,  Canham ,  &  Boroughs ,  198 3 )  ha s investigate d 
situation s i n whic h th e positio n o f  th e globa l  objec t  wa s uncer -
tai n betwee n trial s a s wel l  a s th e position s o f  th e loca l  shapes , 
and th e result s ar e mixed .  Althoug h i t  migh t  b e argue d tha t 
th e curten t  result s woul d b e stronge r  i f  th e mode l  wer e mad e 
translatio n invariant ,  th e curten t  mode l  realisticall y simulate s 
Navon' s experiment .  Additionally ,  ther e wil l  alway s b e mor e 
positiona l  uncertaint y fo r  part s tha n fo r  wholes ,  s o thi s logi c 
shoul d appl y t o visua l  processin g mor e generally . 

Behavioral Data: The Effect of Rotation on 

G l o b a l  P r e c e d e n c e 

The simulation results suggest that one cause of global prece-
denc e coul d b e th e fac t  tha t  th e globa l  input s ar e mor e simila r 
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Figur e 6 :  Th e basi c stimul i  fo r  th e rotatio n experiment . 

fo r  a  give n respons e tha n th e loca l  input s are .  I n thi s exper -
iment ,  simplicit y o f  Input/Outpu t  relationshi p wa s manipu -
late d fo r  bot h globa l  an d loca l  aspect s o f  th e stimuli ,  s o tha t 
simplicit y coul d b e decouple d somewha t  fro m globa l  versu s 
local .  Thi s wa s accomplishe d b y rotatin g eithe r  th e globa l 
component s o r  th e loca l  components. ^ 

The experimen t  consiste d o f  thre e conditions .  Se e Figur e 6 
fo r  a n illustratio n o f  th e basi c stimuli ,  an d se e Figur e 7  fo r  a n 
illustratio n o f  th e rotatio n conditions .  I n Conditio n 1 ,  stimul i 
wer e L' s an d T' s mad e o f  L' s an d T' s presente d i n standard , 
uprigh t  form. *  I n Conditio n 2 ,  th e loca l  componen t  letter s 
wer e rotated ,  bu t  no t  th e globa l  letters .  Tha t  is ,  a n uprigh t  T 
or  L  wa s mad e u p o f  littl e T' s o r  L' s rotate d b y 0 ,  90 ,  180 ,  o r 
27 0 degrees. '  I n Conditio n 3 ,  th e globa l  letter s wer e rotated , 
but  no t  th e loca l  letters .  Tha t  is ,  a  T  rotate d b y 0 ,  90 ,  180 ,  o r 
27 0 degree s wa s mad e u p o f  uprigh t  L' s o r  T's .  Eac h subjec t 
was teste d i n onl y on e o f  th e thre e conditions . 

Method 

Subjects .  1 8 Stanfor d Universit y undergraduate s partici -
pate d i n orde r  t o fulfil l  a  requiremen t  fo r  a n introductor y 
psycholog y course .  6  Stanfor d Universit y graduat e student s 
participatw l  i n th e experimen t  voluntarily . 

Design and Materials. The stimuli were L's and T's com-
pose d o f  L' s an d T' s (se e Figur e 6) .  Fo r  eac h o f  thes e fou r 
possibl e shapes ,  th e subjec t  wa s requeste d t o identif y eithe r 
th e globa l  o r  th e loca l  level ,  o n separat e trials .  Thes e eigh t 
basi c trial s wer e multiplie d b y 10 ,  yieldin g a  tota l  o f  8 0 trials , 
whic h wer e the n randomize d fo r  eac h subject .  Eac h o f  thes e 
8 0 stimul i  wa s the n give n a  rando m orientatio n (0 ,  90 ,  180 , 
27 0 degrees )  fo r  th e globa l  aspect ,  loca l  aspect ,  o r  neithe r 
aspect ,  dependin g o n th e experimenta l  conditio n (se e Figur e 
7) .  Eac h subjec t  wa s ru n i n on e experimenta l  conditio n only , 

^Thi s migh t  b e viev/e d a s a  manipulatio n o f  "rotationa l  certainty, " 
comparabl e t o th e "positiona l  certainty "  manipulate d i n previou s 
research . 

'Th e origina l  inten t  wa s t o us e H's ,  O's ,  an d S' s a s Navo n did , 
but  th e rotationa l  symmetrie s o f  thes e letter s mad e thi s impossible . 

'Withi n a  singl e stimulus ,  th e littl e letter s wer e al l  rotate d th e 
same amount . 
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Tabl e 2 :  Result s fo r  Conditio n 1  o f  th e experimen t  (neithe r 
globa l  no r  loca l  letter s rotated) .  Th e lef t  matri x show s mea n 
RTs (i n msec )  whe n th e subjec t  wa s aske d t o identif y th e 
globa l  letter ;  th e right  matri x show s th e result s fo r  th e loca l 
task . 

Globa l 
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T"  Loca l  T 

519 

62 0 

575 

573 

I  Identif y Globe d 

T'Loca l  T " 
"L" 

Globa l 
7" 

581 

671 

70 4 1 

552 

Identif y Loca l  | -

Figur e 7 :  Th e fou r  rotatio n condition s fo r  th e rotatio n ex -
perimen t  (Onl y th e firs t  thre e condition s ar e describe d i n thi s 
report) . 

and fo r  eac h conditio n ther e wer e eigh t  subjects . 

Procedure. Subjects were run individually in experimental 
session s o f  approximatel y 1 5 minutes ,  seate d i n fron t  o f  a 
compute r  monitor .  Th e experimenta l  stimul i  wer e approxi -
matel y 3  c m X  3  cm ,  whic h a t  a  distanc e o f  approximatel y 7 0 
c m subtende d abou t  2. 5 degree s o f  visua l  angle . 

Each tria l  o f  th e experimen t  consiste d o f  a n instructio n 
stimulus ,  whic h wa s eithe r  on e bee p (whic h mean t  tha t  th e 
subjec t  shoul d identif y th e on e globa l  letter )  o r  five  beep s 
(whic h mean t  t o identif y th e man y loca l  letters) .  The n th e tes t 
stimulu s wa s presente d unti l  th e subjec t  responded ,  pressin g 
"L "  i f  th e appropriat e leve l  (globa l  o r  local )  o f  th e stimulu s 
was a n L ,  o r ' T '  i f  i t  wa s a  T . 

Results 

The result s ar e presente d i n Table s 2-4 .  Analyse s wer e per -
forme d o n reactio n time s fo r  correc t  response s onl y (subject s 
made tw o errors ,  o n average) ,  an d fro m thes e onl y thos e withi n 
thre e standar d deviation s o f  th e mea n fo r  eac h subjec t  wer e 
considered.' " 

Discussion 

Conditio n L  First ,  th e result s i n th e non-rotate d conditio n 
replicate d th e Globa l  Precedenc e effec t  reporte d i n th e liter -
atur e (se e Tabl e 2) .  W h e n th e globa l  an d loca l  letter s wer e 
different ,  th e loca l  identificatio n tas k wa s mor e disrupte d b y 
thi s conflic t  tha n th e globa l  tas k was .  Tha t  is ,  th e loca l  identi -
fication  tas k wa s performe d slowe r  fo r  conflic t  trial s tha n ove r 
al l  trial s (bot h conflic t  an d non-conflic t  trials) ,  b y a n amoun t 
greate r  tha n th e amoun t  tha t  conflic t  slowe d d o w n th e globa l 
task .  Thi s differenc e wa s significan t  (t=2.59 ,  p<0.05) .  Thus , 
thi s experimenta l  situatio n i s appropriat e fo r  th e investigatio n 
of  globa l  precedence . 

Condition 2. When local letters were rotated but not global 
letters .  Globa l  Precedenc e di d no t  occu r  (t=0.86 ,  p=0.42) .  Se e 

'°S o tha t  extrem e outlier s coul d b e removed ,  withou t  th e tai l  o f 
th e non-norma l  R T distributio n bein g cu t  to o short . 

Tabl e 3 :  Result s fo r  Conditio n 2  o f  th e experimen t  (loca l 
letter s rotated) . 

Globa l 
"T" 

T-Loca l  T " I -  Loca l  T " 
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671 

69 0 
Globa l 

Tiso i 

[Identif y Global ! 

82 0 

84 6 

Identif y  L < ^ \ 

Tabl e 4 :  Result s fo r  Conditio n 3  o f  th e experimen t  (globa l 
letter s rotated) . 
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T-  79 9 
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76 9 

Identif y Loca l 

Tabl e 3 . 

Conditio n 3 .  Finally ,  a s expected ,  rotatin g th e globa l  letter s 
wipe d ou t  th e Globa l  Precedenc e effec t  altogether ;  i n fact . 
Loca l  Precedenc e wa s foun d t o a  significan t  degre e (t=3.90 , 
p<0.01) .  Se e Tabl e 4 . 

Discussion 

The connectionist model of Global Precedence, described 
here ,  demonstrate d tha t  globa l  precedenc e ca n aris e ou t  o f 
simpl e paralle l  processing .  Globa l  informatio n ma y b e easie r 
t o proces s tha n loca l  informatio n becaus e o f  a  greate r  simplic -
it y i n th e globa l  Input-Outpu t  mapping .  Thi s conclusio n wa s 
supporte d b y th e empirica l  results ,  whic h showe d tha t  rotatin g 
globa l  element s eliminate s Globa l  Precedence .  M o r e specifi c 
suppor t  fo r  thes e claim s woul d b e gaine d b y simulatin g th e 
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curren t  rotatio n experimen t  wit h th e connectionis t  model ,  an d 
comparin g th e huma n dat a t o thes e computationa l  results . 
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Review ,  88 ,  375-407 . 

[1986 ]  McClelland ,  J .  L. ,  &  Rumelhart ,  D .  E .  (1986) .  Paral -
le l  distribute d processing :  Exploration s i n th e microstruc -
tur e o f  cognition :  Vol .  2 .  psychologica l  an d biologica l 
models .  Cambridge ,  M A :  M I T Press . 

[1981 ]  Miller ,  J .  (1981) .  Globa l  precedenc e i n attentio n an d 
decision .  Journa l  o f  Experimenta l  Psychology :  Huma n 
Perceptio n an d Performance ,  7,1161-1174 . 

[1977 ]  Navon ,  D .  (1977) .  Fores t  befor e trees :  Th e prece -
denc e o f  globa l  feature s i n visua l  perception .  Cognitiv e 
Psychology ,  9 ,  353-383 . 

[1986 ]  Rumelhart ,  D .  E. ,  Hinton ,  G .  E. ,  &  Williams ,  R .  J . 
(1986) .  Learnin g interna l  representation s b y erro r  prop -
agation .  I n D .  E .  Rumelhar t  &  J .  L .  McClellan d (Eds) , 
Paralle l  distribute d processing :  Exploration s i n th e mi -
crostructur e o f  cognition :  Vol .  I .  foundations .  Cambridge , 
M A:  M I T Press . 

[1986 ]  Rumelhart ,  D .  E. .  &  McClelland ,  J .  L .  (1986) .  Paral -
le l  distribute d processing :  Exploration s i n th e microstruc -
tur e o f  cognition :  Vol .  1 .  foundations .  Cambridge ,  M A : 
M I T Press . 

[1993 ]  Sanocki ,  T .  (1993) .  Tim e cours e o f  objec t  identifica -
tion :  Evidenc e fo r  a  global-to-loca l  contingency .  Journa l 
of  Experimenta l  Psychology :  Huma n Perceptio n an d Per -
formance ,  19(4) ,  878-898 . 

[1985 ]  Sebrechts ,  M .  M. ,  &  Fragala ,  J .  J .  (1985) .  Variation s 
on part s an d wholes :  Informatio n precedenc e vs .  globa l 
precedence .  I n Proceeding s o f  th e sevent h annua l  confer -
enc e o f  th e cognitiv e scienc e society . 

[1990 ]  Spillman ,  L. ,  &  Werner ,  J .  S .  (1990) .  Visua l  per -
ception :  Th e neuropsychologica l  foundations .  Sa n Diego : 
Academi c Press . 

[1982 ]  Ward ,  L .  M .  (1982) .  Determinant s o f  attentio n t o loca l 
and globa l  feature s o f  visua l  forms .  Journa l  o f  Experimen -
ta l  Psychology :  Huma n Perceptio n an d Performance ,  8 , 
562-581 . 

[1987 ]  Watt ,  R .  J .  (1987) .  Scannin g fro m coars e t o fine  spatia l 
scale s i n th e huma n visua l  syste m afte r  th e onse t  o f  a 
stimulus .  Journa l  o f  th e Optica l  Societ y o f  Americ a A , 
4(10) .  2006-2021 . 

698 


	cogsci_1994_693-698



