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V a r i a t i o n s o n P a r t s a n d W h o l e s : 

I n f o r m a t i o n P r e c e d e n c e v s .  G l o b a l  P r e c e d e n c e 

M A RC M .  S E B R E C H TS and J O HN J .  F R A G A LA 

Departmen t  o f  Psycholog y 

Wesleya n Universit y 

Middletown ,  C T 0645 7 

Many curren t  perceptua l  theorie s aaaua e a  two-atag e aode l  o f 
perceptio n I n whic h ther e l a a  faa t  globa l  analyal a o f  a  scene ,  followe d 
by a  alowe r  descriptio n o f  constituen t  parts .  Thi s genera l  vie w I s 
referre d t o a a "globa l  precedence. "  Thi s stud y report s experlaenta l 
result s tha t  suppor t  a n alternativ e mode l  o f  'Inforaatlo n precedence. " 
Ualn g patter n goodnes s a s a n operatlonal1ca1 1 o n o f  Inforaatlon ,  I t  l a 
shown tha t  spee d o f  processin g I n a  "aa*e"-"dlffersnt "  tas k I s affecte d 
by bot h globa l  an d loca l  patter n Inforaatlon .  Thi s affec t  I s partl y 
atrategl c o r  attentlona l  a s deaonstrate d b y a  chang e I n respons e patter n 
acros s thre e conditions :  attentio n t o globa l  only ,  loca l  only ,  o r  bot h 
globa l  an d loca l  dlaenalon a o f  a  pattern .  Ther e ar e ala o perceptua l 
effect a a s deaonstrate d b y th e effect s o f  atlaulu s goodnes s withi n 
conditions .  Goo d psttern s wer e processe d faate r  whe n the y conatltute d 
th e relevan t  dlaenalon .  When a  dlacnslon  wa a Irrelevant ,  goo d pattern s 
slowe d respondin g throug h stronge r  respons e coapetltlon .  I t  I s  argue d 
tha t  an y theor y o f  perceptio n aua t  b e abl e t o accoun t  fo r  th e relativ e 
Importanc e o f  thes e organizationa l  factors .  I t  I s  propose d tha t  th e 
probabilit y  o f  conatraln t  aatlafactlo n l a on e wa y t o provid e a 
processin g descriptio n o f  thes e results . 
Curren t  model s o f  visua l  perceptio n 

frequentl y mak e asauaptlon s abou t  th e 
orde r  i n whic h Infornatlo n i s processed . 
Thes e model s ar e base d o n claim s abou t 
Che kind s o f  component s tha t  ar e neces -
sar y fo r  objec t  Identification .  I n man y 
cases .  I t  I s  assume d ths t  ther e ar e 
severa l  stage s o f  imag e formation ,  fre -
quentl y specifie d b y spatia l  frequenc y 
(se e Harr ,  1982) .  Thus ,  Lockhee d 
(1972) ,  fo r  example ,  ha s argue d tha t 
ther e ar e tw o stage s I n visua l  percep -
tion ,  a n Initia l  holisti c o r  "blo b pro -
cessing" ,  followe d b y a  slowe r  seria l 
analysi s . 

Althoug h ther e ha s bee n muc h con -
trovers y surroundin g thi s Issue ,  I n man y 
basi c text s i t  ha s com e t o b e assume d 
ths t  ther e i s a n initia l  globa l  analy -
sis ,  followe d b y a n Identificatio n o f 
components .  Th e mos t  frequentl y cite d 
evidenc e fo r  thi s position ,  come s fro m 
th e wor k o f  Nsvo n (1977 ,  1981a ,  19eib) . 
I n s  serie s o f  studie s h e use d s  se t  o f 
»-. .  1  _ *  1 1 »4.... » . . 
Identif y th e loca l  letter ,  wherea s the y 
wer e goo d a t  Ignorin g th e coaponen t 
letter s whe n makin g speede d identit y 
response s sbou t  th e globa l  letter . 
Othe r  studie s hav e len t  suppor t  t o thi s 
view .  Hillspaug h (1978) ,  fo r  exaaple , 
compoaed pattern s ou t  o f  s  serie s o f 
letters ;  th e subjects '  tas k wa a t o Indi -

cat e whethe r  o r  no t  al l  o f  th e consti -
tuen t  letter s wer e th e same .  When th e 
overal l  patter n I n whic h thes e letter s 
wer e embedde d wa a highl y organized , 
subject s ha d fa r  aor e difficult y fieldin g 
a disparat e lette r  tha n whe n th e overal l 
patter n wa s les s organized . 

A numbe r  o f  studie s hav e place d 
limit s o n th e clslm s o f  globa l  prece -
dence .  I t  ha a bee n ahow n tha t  th e 
effect a o f  orde r  o f  processin g ca n b e 
change d b y manipulation s o f  th e visua l 
angl e (Klnchl a an d Wolfe ,  1979 )  o r  the 
spsrslt y o f  th e componen t  stimul i 
(Martin ,  1979) .  Other s hav e argue d tha t 
th e precedenc e effect s reflec t  otten -
tlona l  strategie s (Miller ,  1981 ;  Boe r  & 
Keuss ,  1982 ;  Ward ,  1982) ,  Thes e 
studies ,  however ,  argu e fo r  differen t 
ways o f  viewin g th e basi c theor y an d 
generall y accep t  th e fac t  tha t  globa l 
precedenc e l a a n accurat e deacrlptlo n o f 
much o f  norma l  perception . 

I n contras t  t o thes e views ,  other s 
hav e argue d tha t  ther e I s n o priorit y 
give n t o globa l  aspect s o f  s  stimulus . 
Pomerant z an d Sage r  (1975) ,  fo r  example , 
demonstrate d loca l  precedenc e i n a  car d 
sortin g task .  Subject s wer e aor e influ -
ence d b y loca l  variatio n i n pattern s 
whil e tryin g t o sor t  sccordln g t o th e 
globa l  dimensio n tha n the y wer e influ -
ence d b y globa l  variatio n whe n focusin g 
on th e loca l  dimension .  Th e explanatio n 
fo r  thi s discrepanc y i s ths t  Nsvo n an d 
other s hav e faile d t o matc h baselin e 
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dlscrlmlnabl 1 1 t y . If the e x p e r l ir e n l e r 
I s f re e t o choos e th e pe rcep tua l  sai l 
enc e o f  th e d i m e n s i o n s .  I t  I s  a  r  j ;  u  e  d  , 
the n eithe r  globa l  o r  loca l  aspecl B ca n 
be sa i d t o h a v e p r e c e d e n c e .  C r l c e , 
C a n h a m,  an d Bo rough s (1983 )  use d p o s i -
tio n a s a  wa y t o exper imental l y manipu -
lat e perceptua l  sal ience .  The y present -
ed pattern s eithe r  I n varyin g posi t ions , 
as d i d N a v o n ,  o r  I n a  f i x e d c e n t r a l 
l o c a t i o n .  The y foun d tha t  whe n th e 
posit io n varie d the y replicate d Navon' s 
results .  However ,  whe n th e patter n wa s 
I n a  f ixe d l o c a t i o n ,  ther e wa s n o e v i -
denc e o f  globa l  precedence .  Presumably . 
variatio n i n locatio n mad e i t  mor e dif -
ficul t  t o perceiv e th e constituen t  e le -
ments . 

Thes e studie s agai n sho w defect s I n 
th e e x p e r i m e n t a l  s t r a t eg i e s use d p r e -
viously ,  withou t  providin g a  conceptua l 
b a s i s fo r  th e a l t e r n a t i v e f i n d i n g s . 
Hoffman' s (1980 )  studie s suggeste d tha t 
p recedenc e I s pe rhap s du e t o th e r e l a -
t iv e qua l i t y o f  i n f o r m a t i o n tha t  i s 
a v a i l a b l e a t  loca l  an d g loba l  d i m e n -
s i o n s .  H e s e l e c t i v e l y d i s to r t e d th e 
loca l  an d g loba l  s t i m u l u s p r o p e r t i e s , 
and the n require d subject s t o determin e 
i f  th e s t i m u l i  m a t c h e d a  s p e c i f i e d 
m e m o ry se t  (S te rnbe rg ,  1 9 6 9 ) .  Usin g 
thi s technique ,  h e demonstrate d tha t  i t 
was poss ib l e t o f in d e i the r  g loba l  o r 
loca l  precedenc e b y distort in g th e othe r 
d imension . 

T h e p r e s e n t  s t u d y a t t e m p t s t o 
exten d Hof fman ' s resu l t s b y u t i l i z i n g 
ano the r  p a r a d i g m an d ano the r  se t  o f 
s t i m u l i .  H o f f m a n use d th e S te rnbe r g 
scann in g tas k w i t h a  chang in g m e m o r y 
se t .  Th e i t e m s I n th e m e m o r y se t  ca n 
serv e eithe r  a s globa l  o r  loca l  targets . 
The presen t  experimen t  use d a  sequentia l 
"same"-"different "  tas k i n whic h targe t 
i tem s wher e themselve s compose d o f  bot h 
g loba l  an d loca l  e l e m e n t s ;  a s a  c o n s e -
quence ,  loca l  st imul i  an d globa l  st imul i 
wer e a l w a y s p r e s e n t  s i m u l t a n e o u s l y . 
Th i s m a k e s i t  poss i b l e t o e x a m i n e th e 
effect s o f  goodnes s i n a  physica l  match . 
Evaluatin g di f ference s i n respons e tim e 
fo r  a  p h y s i c a l  i d e n t i t y m a t c h i s a 
fa i r l y  s t ron g tes t  o f  th e p o w e r  o f  th e 
independen t  var iables . 

The s t i m u l u s se t  wa s a ls o change d 
fo r  thi s e x p e r i m e n t .  On e o f  th e I m p o r -
tan t  c h a r a c t e r i s t i c s o f  " g l oba l "  p ro -
cess in g i s tha t  i t  ha s serve d a s a  mean s 
t o exp la i n man y o f  th e Ges ta l t  p h e n o m -
ena ,  e s p e c i a l l y pa t t e r n g o o d n e s s .  I f 
th e g loba l  p r e c e d e n c e h y p o t h e s i s i s 
correct ,  the n th e organizat iona l  proper -
tie s o f  a  s t imulu s ma y b e mad e availabl e 
be fo r e an y o f  it s  e l e m e n t s .  If ,  h o w -
eve r ,  pa t te r n g o o d n e s s i s a  s t ruc tu ra l 
c h a r a c t e r i s t i c  o f  s t i m u l i  tha t  ca n b e 
p r e s e n t  a t  an y l e v e l  o f  a  p a t t e r n 
( S e b r e c h t s ,  1980 ;  Seb rech t s &  Garne r , 
1981) ,  the n patter n goodnes s shoul d no t 
be Identif ie d wit h "global "  character is -
tic s alone .  I n addi t ion ,  althoug h mos t 
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of the research to date has utilized 
let te r  s t i m u l i ,  ther e ha s bee n onl y 
l im i te d stud y o f  thei r  I n f o r m a t i o n a l 
p r o p e r t i e s .  I n c o n t r a s t ,  ther e i s a n 
extensiv e literatur e o n th e relatio n o f 
perceive d patter n goodnes s an d in forma -
tio n (Garner ,  1962 ;  1976) . 

The f o l l ow in g e x p e r i m e n t s sugges t 

Lo scen e a n a l y s i s .  u n tni s v i e w ,  pe r -
ceptio n I s neithe r  top-dow n no r  bot tom -
up ,  i n principle .  Rather ,  i t  i s  define d 
by th e i n f o r m a t i o n a l  con tex t .  T o tes t 
thi s h y p o t h e s i s ,  w e p resen te d sub jec t s 
w i t h pa t te rn s tha t  var ie d i n I n f o r m a -
t iona l  sa l i enc e ( g o o d n e s s )  a t  bot h n 
g loba l  an d loca l  l eve l .  If ,  i n f ac t , 
th e orde r  o f  pe r cep tua l  p rocess in g i s 
med ia te d b y I n f o r m s t i o n q u a l i t y ,  the n 
respons e tim e shoul d var y a s a  functio n 
of  pa t te r n s t r uc tu r e a t  th e g loba l  an d 
loca l  l eve ls .  I n a d d i t i o n ,  th e con t ro l 
of  perceptua l  consequence s ma y b e med i -
ate d b y a t t en t l ona l  m e c h a n i s m s .  T o 
examin e tha t  possibi l i ty ,  subject s wer e 
presente d wit h thre e Instructiona l  con -
d l t l o n s :  a t t e n d o n l y t o th e g l o b a l 
p roper t i e s o f  th e s t i m u l u s (th e Globa l 
c o n d i t i o n ) ,  a t ten d onl y t o th e loca l 
p rope r t i e s o f  th e s t i m u l u s (th e Loca l 
condi t ion) ,  an d atten d t o bot h (th e Dua l 
cond11 1 o n )  . Metho d 

Subjects 
T w e n t y - f o u r  W e s l e y a n U n i v e r s i t y 

s t u d e n t s s e r v e d a s s u b j e c t s i n th e 
e x p e r i m e n t .  Al l  sub jec t s wer e r i g h t -
hande d an d ha d n o r m a l  o r  c o r r e c t e d - t o -
no rma l  v i s ion .  Sub jec t s wh o ha d a n 
erro r  rat e greate r  tha n 7.5 Z wer e e l im i -
nate d fro m th e study . 
Stlmnll 

The s t i m u l i  cons is te d o f  g loba l 
pattern s mad e u p o f  pattern s tha t  serve d 
as e lements .  Th e element s consiste d o f 
an arra y o f  9  dot s d i s t r i bu te d i n a  5  X 
5 ma t r i x w i t h a t  leas t  on e do t  i n eac h 
ro w an d eac h column .  Th e globa l  patter n 
was the n cons t ruc te d a s a n arra y o f  9  o f 
thes e element s distribute d i n a  large r  5 
X 5  m a t r i x .  Th e e l e m e n t s i n an y g ive n 
g loba l  pa t te r n we r e a lway s th e same . 
Ther e wer e 8  pa t t e rn s tha t  coul d serv e 
as e l e m e n t s an d a s g loba l  p a t t e r n s . 
Thes e cons is te d o f  A  "goo d p a t t e r n s " 
whic h wer e symmetr ica l  abou t  thei r  ver -
t i ca l ,  h o r i z o n t a l ,  an d d iagona l  a x e s , 
an d A  "poo r  p a t t e r n s "  tha t  we r e create d 
by rea r rang in g th e dot s i n on e o f  th e 
row s o r  c o l u m n s i n th e ma t r i x o f  th e 
correspondin g goo d pattern . 

An e x a m p l e wou l d the re fo r e b e a 
larg e "X "  (g loba l  l eve l )  cons t ruc te d o f 
smal l  d i amond s (loca l  l e v e l ) .  I n thi s 
cas e bot h th e g loba l  an d loca l  level s 
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ar e "good" .  L i kew is e a  g lobal l y good , 
locall y poo r  atloulu s wa a forae d fro a a 
larg e "circle '  forae d fro a aaal l  aberra -
tion s o f  'X's .  I n thl a way ,  a  tota l  o f 
64 st iaul i  ca n b e coni t ructe d b y c o a -
blnln g factorlall y  th e <*  goo d an d 4  poo r 
a r rangenent s o n th e globa l  an d loca l 
levels .  Thi s nuabe r  wa s reduce d t o 5 6 
by eliminatin g thos e pattern s whic h hav e 
th e sam e loca l  an d g loba l  a r rangemen t s 
(e.g. ,  ther e ar e n o globa l  diamond s mad e 
up o f  loca l  diamond s use d I n th e study. ) 
Example s o f  th e fou r  type s o f  s t imul i 
(  Cg :  Globall y good ,  locall y good ; 
Gp:  Glubabl l y Good ,  local l y poor ; 
Pg:  Global l y Poor ,  local l y good ;  an d 
Pp:  Global l y Poor , loca l l y poo r )  appea r 
I n Figur e 1 .  Eac h o f  th e 3 6 s t iau l i 
coul d b e use d a s e i the r  th e in i t ia l 
"target "  o r  a s th e fo l low in g "probe "  o n 
any give n trial . 

Apparatus 
The s t imu l i  wer e presente d o n th e 

Bonlto r  o f  a  Tera k 851 0 a  1c rocompu te r . 
Subject s sa t  i n a  wel l - l i t  r ooa ,  wi t h 
thei r  head s o n a  chi n res t  t o ensur e 
tha t  the y reaalne d 1 4 inche s fro m th e 
scree n throughou t  th e expe r i aen t .  A t 
thi s distance ,  th e overal l  patter n sub -
tende d a  v isua l  angl e o f  7  deg rees ,  an d 
eac h loca l  e leaen t  subtende d a  v isua l 
angl e o f  app rox laa te l y I  degree .  Th e 
aubject a reste d th e inde x an d a idd l e 
f inger s o f  th e righ t  han d o n tw o key s o f 
th e Tera k keyboard .  Hal f  o f  th e sub -
jec t s w e r e to l d t o us e t h e i r  i nde x 
f inge r  fo r  "saae" ,  an d thei r  a idd l e fo r 
"di f ferent" ,  an d th e othe r  hal f  wer e 
g ive n th e o p p o a l t e f i n g e r - r e s p o n s e 
asslgnae-nt .  Th e aicrocoapute r  displaye d 
th e pattern s an d recorde d th e reeponse s 
an d r e a c t i o n t i m e s .  A l l  s t i m u l i 
appeare d i n th e cente r  o f  th e screen . 

ProcedoTC 
Eac h tr ia l  consiste d o f  th e fo l -

l ow in g e v e n t s .  A  f i x a t i o n po in t 
appeare d i n th e cente r  o f  th e acree n fo r 
500 mi  1llaeconds ,  accompanie d b y a  warn -
in g tone .  Th e scree n wa a cleare d an d 
th e firs t  stiaulu s o r  "target "  wa a dis -
playe d fo r  a  dura t io n o f  20 0 m i l l i -
seconds .  Th e scree n wa s agai n cleared , 
and afte r  a  dela y o f  50 0 m i l l i second s 
(th e inter-s t  l au lus - in te rva 1 o r  IS I ) , 
th e secon d stimulu s o r  "probe "  wa s dis -
played .  Upo n str ik in g a  respons e key , 
th e scree n wa s cleare d an d th e nex t 
tria l  fo l lowe d afte r  a  dela y o f  thre e 
seconds .  I f  n o respons e wa s mad e withi n 
fou r  seconds ,  th e tria l  wa s recorde d a s 
an error ,  th e scree n wa s cleare d an d th e 
nex t  t r i a l  b e g a n .  S u b j e c t  w e r e 
instructe d t o respon d a s quickl y a s 
possibl e whil e avoidin g errors . 

ciiMll ,  GaK.  lauU r  f ^  >°« i 

CoDd l t i on s c ion s 
Eac h subjec t  par t i c ipa te d i n thre e w h i c h w e r e 

con f igu ra t ion . buni .  ig u I  s L X  uii .  I n Ch e Loca l  c o n d i t i o n , 
s u b j e c t s w e r e to l d t o bas e t h e i r  d e c i -
s i o n s s o l e l y o n c o a p a r l s o n o f  t h e e l e -
m e n t s .  F i n a l l y ,  i n th e Dua l  c o n d i t i o n 
th e tw o s t imu l i  we r e t o b e Judge d " s a n e " 
o n l y w h e n the y w e r e I d e n t i c a l  o n b o t h 
th e globa l  an d loca l  d i m e n s i o n s . 
Experlaental Design 

A represen ta t i v e saap l e o f  a p p r o x i -
m a t e l y 44 8 p a i r i n g s w e r e s e l e c t e d f r o m 
th e poo l  o f  313 6 poss ib l e ordere d p a i r -
ing s o f  th e 5 6 s t i a u l i .  T h i s s a a p l e w a s 
d i v i d e d in t o t w o g r o u p s ,  w i t h h a l f  o f 
th e sub ject s rece iv in g 22 4 o f  th e p a i r -
i ng s an d th e o t h e r  ha l f  r e c e i v i n g th e 
r e m a i n i n g 22 4 p a l r l n g a .  T h e r e w e r e a n 
e q u a l  n u m b e r  o f  m a l e s a n d f e m a l e s 
rece iv in g eac h o f  thes e set s o f  s t i m u l i . 

Eac h s u b j e c t  r e c e i v e d a  b l o c k o f 
pract ic e tr ial s fo l lowe d b y seve n b lock s 
of  r a n d o m i z e d t r i a l s fo r  eac h o f  t h e 
thre e cond i t i ons .  Subject s wer e g ive n a 
sho r t  res t  a t  th e en d o f  eac h b l o c k o f 
t r i a l s .  Th e o r d e r  o f  c o n d i t i o n s an d 
block s wa s de te rm ine d b y a  Lat i n Squar e 
des ign .  Eac h subjec t  receive d a n equa l 
number  o f  "same '  an d "d i f fe ren t "  t r ia l s 
an d a n e q u a l  n u m b e r  o f  th e f o u r  t r i a l 
t y p e s ( G r ,  G p ,  P g ,  P p )  i n e a c h 
cond i t i on . 
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Result * 

INFORMATION PRECEDENCE 

Saae" Keaponae: Noa-Identleal Trlala 
The Irrelevan t  diaenalo n o f  targe t in e irreievan c ainenaio n o i  lbikci . 

Sinc e th e logi c o f  thi s typ e o f  an d prob e I n th e Identit y trial s alway a 
reactio n tin e experimen t  assume s optima l  matche d phyalcal ly .  I n thi s sec t ion , 
performance ,  subject s wit h a n erro r  rat e response s ar e analyze d fo r  stimul i  tha t 
of  greate r  tha n 7.5 Z wer e e l iminate d matc h physicall y o n th e relevan t  dl»en -
fro n th e study .  Mea n erro r  rat e fo r  th e s lon ,  thu s requir in g a  "eaoe "  response . 
*̂ vt B wii c D^uuj a iî ai i  crtiu t  to^ c «« j 
remainin g subject s wa s 3.7Z .  Ther e wer e 
to o fe w error s fo r  analysi s o f  Ind iv i -
dua l  respons e categories .  Th e followin g 
analyse s ar e base d onl y o n med ia n cor -
rec t  respons e t im e fo r  eac h typ e o f 
stlaulu s pairin g fo r  eac h subject . 
*Saae' Keaponae: Identity Trials 

Tabl e 1  present s th e respons e time s 
fo r  thos e tr ial s I n whic h th e targe t  i s 
ident ica l  t o th e probe ,  bot h g lobal l y 
an d l o c a l l y .  Th e g l oba l  an d loca l 
d imens ion s ca n b e eithe r  goo d o r  poor , 
resultin g I n th e fou r  target-prob e cate -
gorie s Gg-Gg ,  Gp-Gp ,  Pg-P g an d Pp-P p fo r 
eac h o f  th e thre < condi t ions .  Th e sam e 
se t  o f  targe t  an d prob e s t imul i  wer e 
use d I n al l  thre e cond i t ions ,  an d a 
"same "  respons e wa s alway s required ;  th e 
onl y d i f ferenc e betwee n condi t ion s fo r 
thes e tr ial s wa s th e leve l  t o whic h 
subject s wer e tol d t o attend .  Fo r 
thes e Identi t y t r ia ls ,  th e goodnes s o f 
th e relevan t  dimensio n affecte d perfor -
m a n c e ,  w h e r e a s th e g o o d n e s s o f  th e 
I r re levan t  d imens io n di d not .  I n th e 
Globa l  condi t ion ,  global l y goo d pair s 
wer e faste r  tha n global l y poo r  pair s 
(53 7 v s 56 3 msec :  F(1,2 3 )  -  7  .  3  1  ,  p-.Ol ) 
wherea s ther e wa s d o differenc e betwee n 
locall y goo d an d locall y poo r  pair s (55 0 
va 55 0 m s e c ) .  I n th e Loca l  cond i t ion , 
local l y goo d pair s wer e faste r  tha n 
local l y poo r  pair s (53 7 v s 59 3 msec ; 
F(l,23)-19.44 ,  p<.01 )  bu t  n o effec t  wa s 
obtaine d fo r  goodnes s o n th e globa l 
d imens io n (56 5 v s 56 6 m s e c ) .  I n th e 
Dual  cond i t ion ,  bot h d imens ion s wer e 

Pp-P p category . 

Tabl e 1 
Mean Reactio n Tim e (I n aaec ) 
fo r  "Sa»e, "  Identit y Trial s 

Cond11 1 o n 

Targe t  Prob e Dua l  Globa l  Loca l 

Cr 

Cp 

PR 

PP 

Gr 

Cp 

PR 

Pp 

558 

591 

581 

604 

546 

530 

556 

569 

538 

591 

537 

596 

matc h physicall y o n th e relevan t  dimen -
sion ,  thu s requir in g a  "aaoe "  response , 
but  tha t  d o no t  matc h physical l y o n th e 
i rrelevan t  d imens ion .  (Thi s wa s tru e 
onl y fo r  th e Globa l  an d Loca l  cond i -
t i o n s ,  s inc e an y v a r i a t i o n I n th e 
stimul i  fo r  th e Dua l  conditio n require d 
a 'd i f ferent *  response. )  I n genera l , 
acros s thea e trlal a subject s responde d 
feste r  whe n th e relevan t  d imens io n wa s 
good .  Thu s fo r  th e Globa l  condi t ion , 
g lobal l y goo d st imul i  wer e faste r  tha n 
global l y poo r  one s (61 1 v s 66 3 msec , 
t(23)-3,96 ,  p< .01) ,  an d fo r  th e Loca l 

ABOLVl  W li e I I  WII C &CXCVVII U UA.U1CI1VXU U 
good .  Thu s fo r  th e Globa l  condlt l 
_i-i..i,. .  J  . » < — 1 < „  «-.»- _ . . 
8 
condition, locally good stimuli were 
faste r  tha n locall y poo r  one s (62 1 v s 
681 msec ;  t(23)-4.01 ,  p<.01) . 

I n orde r  t o analyz e th e effec t  o f 
th e goodnes s o f  th e Irrelevan t  d imen -
s ion ,  i t  I s  necessar y t o extrac t  thos e 
pattern s fo r  whic h targe t  an d prob e ar e 
matche d fo r  goodnes s o n th e Irrelevan t 
d i m e n s i o n .  Tab l e 2  c o n t a i n s th e 
respons e t ime s fo r  thos e target-prob e 
pair s whic h hav e a n identica l  patter n o n 
th e relevan t  dimensio n an d thu s requir e 
a "same "  reaponse ,  bu t  hav e dif feren t 
pattern s wit h th e sam e goodnes s (goo d o r 
poor )  o n th e i r re levan t  d imens io n an d 
wer e therefor e no t  ident ica l .  Thi s 
subse t  o f  pat tern s agai n showe d faate r 
reactio n tim e i f  th e relevan t  dimensio n 
was goo d rathe r  tha n poor .  Thus ,  i n th e 
Globa l  cond i t ion ,  global l y goo d pair s 
wer e faste r  tha n global l y poo r  pair s 
(59 4 v s 66 2 msec ;  F(1,2 3 )-12.88 ,  p<.01) , 
and i n th e Loca l  conditio n locall y goo d 
pair s wer e faste r  tha n locall y poo r  one s 
(62 6 v s 67 2 msec ;  F(1,23)-8.66 ,  p<.01 ) 
The opposi t e effec t  wa s foun d fo r  th e 
Irrelevan t  dimension ;  a  goo d patter n o n 
th e Irrelevan t  dimensio n slowe d respons e 
time .  I n th e Loca l  condition ,  globall y 
goo d pair s wer e s lowe r  tha n global l y 
p o o r  o n e s ( 6 6 8 v s 6 3 0 m s e c ; 
F(l ,23)-6.27 ,  p< .02 ) ,  an d i n th e Globa l 
c o n d i t i o n ,  l o c a l l y goo d pa i r s we r e 
s lowe r  tha n local l y poo r  pair s (65 0 v s 
'•''' •  nsec ;  F(l,23)-6. 1 1 ,  p- .02) . 

606 

Tabl e 2 
Mean Reactio n Tim e (i n aaec ) 

fo r  "Same, "  Hon-Identlt y Trlal a 

Globa l Loca l 

Glob .  Identi t y Loc .  Identit y 
P Loc.Sam e Goo d Glob.Sam e Goo d 

641 

695 

61 1 

648 

Cr 

Gp 

PR 

Pp 

Gg 

Cp 

PR 

Pp 

610 

578 

689 

634 

14 
Note .  T  -  target ;  P  -  prob e 
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Different "  Trial * 

Whenever the relevant dlmention of 
targe t  an d prob e wer e no t  Identical ,  th e 
cor rec t  reapona e wa a "d i f fe ren t . " 
Table s 3  an d 4  presen t  th e dat a fo r 
"different "  trial s I n whic h goodnes s wa s 
matche d fo r  bot h globa l  an d loca l  pat -
tern s o f  targe t  an d probe .  Thes e case s 
ar e mos t  c o a p a r a b l e t o th e " same " 
response s alread y analyzed . 

I n g e n e r a l ,  th e R T d i f f e r e n c e s 
w i th i n eac h c o n d i t i o n w e r e s m a l l , 
althoug h ther e wa a substant ia l  cons is -
tenc y i n th e patter n o f  responding .  Th e 
dat a i n Tabl e 3  ar e fo r  pair ing s whic h 
had differen t  stimul i  o f  th e sam e good -
nes s o n a  relevan t  d imens ion ,  an d thu s 
r e q u i r e d a  " d i f f e r e n t "  r e s p o n s e 

Tabl e 4  contaln a th e result s fo r 
st imul i  i n whic h neithe r  globa l  no r 
loca l  pattern s o f  targe t  an d prob e matc h 
physical ly ,  a l thoug h the y ar e matche d 
fo r  goodneaa .  Fo r  thes e pa i r ings ,  th e 
dat a ar e lea a cona ls tent ,  an d ther e ar e 
no significan t  difference a betwaa n R T t o 
good an d R T t o poo r  pattern* . 

Dlacusaio m 

To the extent that reaction time la 
use d a a a  meaaur e o f  orde r  o f  proceaa -
Ing ,  th e patter n o f  reault s reporte d 
her e l a no t  conalaten t  wit h an y a impl e 
vie w o f  globa l  precedence .  Rather , 
patter n percept io n aeem *  t o reflec t  a 
paralle l  analys l *  o f  globa l  an d loca l 
characterlatic* .  Th e *pee d o f  reapona e 

r e q u x i e a .  o  i  i  i e  r  i :  u  i  r  e  n  h  o  u  •  «  ,  characterlatic* .  Th e *pee d o f  re*pon* e 
althoug h ther e wa *  a  physica l  Identit y f_ „  eithe r  dimensio n depend *  o n th e *tra -
matc h fo r  on e dimensio n o f  th e targe t  tegi c const ra in t *  (manipulate d b y th e 
and probe .  I n thea e caaes ,  response s attentio n condition s here )  an d informa -
w^r e ffenerallv  faste r  I f  th e relevan t  .. j  i  . .  <_.. .  /  <_. .  i-... j  u. . 

and probe .  I n thea e caaes ,  response s 
*er e generall y faste r  i f  th e relevan t 
dimensio n wa s good .  Th e onl y effec t 
tha t  wa s stat ist ical l y rel iabl e a t  th e 
subject s responde d mor e quickl y I f  tar -
get  an d prob e wer e bot h locall y goo d 
tha n I f  the y wer e bot h locall y poo r 
(F(l,23)-21.28 ,  p<.01) .  Responae s als o 
wer e generall y faste r  whe n th e dimensio n 
tha t  matche d betwee n targe t  an d prob e 
was poor ,  bu t  thea e effect a wer e agai n 
not  significant . 

I n aum ,  "different "  RT s wer e fairl y 
unifor m withi n condition s wit h fe w reli -
abl e ef fects .  However ,  th e absolut e 
value a o f  th e RT a sugges t  tha t  i t  ma y b e 
easie r  t o di f ferent iat e pattern s whe n 
th e relevan t  pattern s ar e goo d rathe r 
tha n poor .  I n contrast ,  a  "different " 
respons e ma y b e slowe d mor e b y a  physi -
ca l  matc h o f  goo d st imul i  tha n b y a 
matc h o f  poo r  s t imul i .  Thi s parallel s 
th e resu l t s fo r  th e " s a m e "  t r i a l s , 
a l thoug h th e d i f f e rence a ar e * -
smalle r  . 

l u c h 

Tabl e 3 
Mean Keactlo n Tim e (I n maec ) 

fo r  "Different "  Trlal a 
wit h Phyalca l  Identit y o n On e Dimensio n 

Cond11 io n 

t iona l  c o n s t r a i n t *  ( m a n i p u l a t e d b y 
change *  I n patter n goodness) . 

in e vaiiaii- y o i  (.na i  ciai m wa i 
her e b y d e t e r m i n i n g w h e t h e r  o r  no t 
change s i n globa l  an d loca l  goodnes s 
coul d a f fec t  th e re la t i v e spee d o f 
respons e t o a  give n pattern .  I n th e 
limi t  case ,  o n a  stric t  precedenc e view . 

Tabl e 4 
Mean teactlo n Tim e (I n maec ) 

fo r  -Different -  Trlal a 
vlt h H o Phyalca l  Identit y 

on Eithe r  Dlmenaio n 

Dual Globa l  Loca l 

T P  Globa l  Loca l 
Identit y Identit y 

Conditio n 

Targe t  Prob e Dual  Globa l  Loca l 

Cr 

Cp 

PR 

Pp 

Cr 

Cp 

Pr 

pp 

60A 

71 3 

601 

660 

641 

615 

6A1 

651 

661 

630 

660 

652 

637 

666 

608 

648 

Gg 

Cp 

PR 

Pp 

Gg 

Gp 

Pf? 

Pp 

556 

602 

572 

593 

756 

678 

688 

702 

653 

665 

644 

652 

Note .  T  -  tarRet ;  P  -  p robe . 
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A soaewha t  les s stric t  vie w de -
scribe s visua l  precedenc e a s a  theor y 
abou t  relat iv e In ter ference .  O n tha t 
view ,  globa l  propertie s Interfer e wit h a 
respons e t o loca l  p roper t ies ,  wherea s 
loca l  propert ie s d o no t  Inter fer e w i t h 
globa l  processing .  Tha t  descriptio n o f 
precedenc e l a alt o contradicte d b y th e 
presen t  resul ts .  Whe n subject s ar e 
require d t o atten d onl y t o th e globa l 
dimension ,  processin g spee d I s affecte d 
by conflictin g Informatio n o n th e loca l 
distension .  Likewise ,  Informatio n fro m 
th e globa l  dimensio n ca n Interfer e wit h 
tha t  o n th e loca l  dimension . 

Thes e result s confl ic t  wi t h thos e 
presente d b y Navo n (1977 ,  1981a ,  1981b) . 
I t  ha s bee n suggeste d ths t  suc h differ -
ence s ca n b e attr ibute d t o th e fac t 
tha t  I n Navon' a stud y ther e wa s n o basi s 
fo r  determinin g a n appropriat e baselin e 
condition .  Th e globa l  dimensio n I n hi s 
study .  I t  I s  argued ,  wa s mor e dlscr lml -
nabl e tha n th e loca l  d lmena lon .  A s 
P o m e r a n t z ha a no te d ( P o m e r a n t z an d 
Sager,197S ;  Pomerantc ,  1983) ,  a  reactio n 
t im e a d v a n t a g e ca n b e sh i f t e d f ro m 
globa l  t o loca l  b y changin g th e salienc e 
of  dimensions .  Th e sam e kin d o f  effec t 
ha s bee n s h o w n th roug h th e us e o f 
change s I n patter n siz e (Klnchl a an d 
Wol fe ,  1979 )  an d I n patter n d is tor t io n 
(Hoffman ,  1983) .  On e respona e t o thi s 
argumen t  l a tha t  matchin g discrlmlnabll -
Itle s Indirect l y e l iminate s th e globa l 
precedenc e ef fect .  Thu s th e queat lo n 
remains ,  wha t  shoul d b e give n priority : 
s t imulu s d lscr Im I  na b 1111 y ,  o r  globa l 
precedence . 

I n th e presen t  study ,  a n a l terna -
tiv e strateg y wa s use d t o establ is h a 
baselin e tha t  avoid s th e nee d fo r  a n a 
p r io r i  s o l u t i o n t o tha t  q u e s t i o n . 
imporiani. ,  wa s no c a n aosoi u 
t latlo n betwee n t ime s fo r  g loba l  an d 
loca l  d imens ions ,  bu t  th e wa y I n whic h 
I t  wa s p o s s i b l e t o m a n i p u l a t e th e 
respons e o n thos e dimension s b y changin g 
th e at tent lona l  o r  In format iona l  con -
straint s o n th e task . 

The thre e condition s Indicate d tha t 
change s I n attentlona l  focu s ca n Influ -

B ^^ ^  mse c In te rva l ,  th e patter n o f 
respondin g change d amon g at tent lona l 
cond111on s . 

Result s o f  th e "same "  tr ial s Indi -
ca t e tha t  m a t c h e s o f  goo d p a t t e r n s 
resul t  I n faste r  RT s tha n matche s o f 
poo r  patterns .  Thi s wa s true ,  however , 
onl y fo r  th e relevan t  d imens ions .  I n 
th e Identit y trials ,  th e goodnes s o f  th e 
Irrelevan t  d imens io n di d no t  rel iabl y 
affec t  RT .  I n th e non- Ident i t y "sane " 

tr ial s (Tabl e 2 ) ,  th e goodnea s o f  th e 
I r re levan t  d imens io n di d In f luenc e RT ; 

b o t h o f  g l o b a l  m a t c h e s o n l o c a l 
response s an d o f  loca l  matche a o n globa l 
responses .  Thus ,  th e qual i t y o f  Infor -
matio n ca n Influenc e spee d o f  processin g 
at  eithe r  level . 

I n contrast ,  ther e wer e fe w signif -
i can t  e f f e c t s o f  g o o d n e s s fo r  th e 
'd i f fe ren t '  t r i a l s ,  an d th e reault s ar e 
consiaten t  wi t h a  deadl in e mode l  i n 
whic h a  "different "  respona e i s mad e I f 
a matc h l a no t  foun d afte r  a  apeclf le d 
per iod .  A a note d I n th e reault s sec -
tion ,  th e absolut e value s o f  'different ' 
RTs Indicat e tha t  ther e ma y b e aom e 
smal l  e f fect s o f  a n I r re levan t  match , 
simila r  t o thos e fo r  "same '  trials . 

Thes e reault s ar e generall y conals -
ten t  wit h a  parallel-processin g associa -
t iv e m o d e l  l i k e tha t  p r o p o s e d b y 
R a t c l l f f  ( 1 9 7 8 ;  1 9 8 1 ) .  E v i d e n c e I s 
accumula te d ove r  t im e fo r  bot h a  matc h 
and a  non-matc h o f  prob e t o target .  A 
respons e depend s o n sufflcl i 

take s roughl y th e sam e amoun t  o f  tim e a s 
a matc h I n th e longe r  o f  th e equivalen t 
G l o b a l  an d Loca l  c o n d i t i o n s .  Thi s 
argue s agains t  ser ia l  analys i s o f  th e 
tw o stimulu s dimensions . 

RT d i f fe rence s wi th i n cond i t ion , 
h o w e v e r ,  i n d i c a t e tha t  th e ra t e o f 
accumulatio n o f  evidenc e I s dependen t  o n 
stimulu s goodnes s o r  Informatio n qual -
ity .  In teres t ing ly ,  th e goodnes s o f 
s t imul i  tha t  matche d o n th e Irrelevan t 
d lmena lo n di d no t  Inf luenc e th e "same " 
RT,  I t  ma y b e tha t  an y posi t iv e ev i -
denc e I s balance d b y a  greate r  d i f f i -
cult y wit h focusin g o f  attention .  Thu s 
a goo d Irrelevan t  matc h woul d ad d t o th e 
evidenc e fo r  a  matc h mor e rapidl y tha n a 
poo r  Irrelevan t  match ;  a t  th e sam e time , 
Insofa r  a s goo d pattern s ar e mor e effec -
tiv e I n capturin g attention ,  the y woul d 
ten d t o mak e at tent lona l  a l locat io n t o 
th e relevan t  dimensio n mor e difficult . 

The majo r  1  ntereferenc e effec t  tha t 
was observe d appear s t o resul t  fro m 
respons e compet i t i on .  Goo d s t imu l i 
provid e evidenc e mor e quickly ;  whe n the y 
conflic t  wit h th e matc h o n th e relevan t 
d i m e n s i o n the y I nh ib i t  a  m a t c h i n g 
response . 

Of  course ,  th e kind s o f  match in g 
describe d here ,  ar e onl y on e par t  o f 
scen e analysis .  A s Pomerant z (1983 )  ha s 16 
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noted ,  ther e ar e differen t  way s t o 
describ e "global "  stimuli ,  an d poal -
tlona l  locatio n o f  element a l a onl y on e 
categor y o f  description .  Neverth e leas , 
th e genera l  proble m o f  segregatio n an d 
combinatio n evidence d i n ou r  experimen -
ta l  stimul i  I s a n essentia l  componen t  o f 
more comple x analyses .  A  classi c cas e 
of  a  relate d proble m I s th e block s worl d 
tha t  ha s bee n carefull y examine d I n 
compute r  visio n system s (Brady ,  1981) . 
Thi s scen e consist s o f  a  collectio n o f 
object s whic h themselve s may b e organ -
ize d Int o mor e comple x objects .  I n tha t 
context .  I t  coul d b e asked ,  fo r  example , 
I f  a n arc h l a detecte d firs t  an d the n 
decompose d int o support s an d bridg e o r 
I f  th e support s an d bridg e ar e isolate d 
and the n use d t o conatltut e a a arch . 
The presen t  experimen t  argue s tha t  ther e 
i s n o singl e answer .  I t  depend s upo n 
th e characteristic s o f  th e component s 
and th e overal l  structure .  I f  ther e ar e 
a numbe r  o f  irregula r  block s tha t  com -
pos e a  regula r  arch ,  th e arc h wil l  b e 
perceive d mor e readily .  If ,  o n th e 

Stan d ou t  first . 
The processin g explanatio n tha t  may 

accoun t  fo r  thes e dat a i s a  syste m tha t 
engage s i n paralle l  constrain t  satis -
factio n (Huffman ,  1 9 7  1 ;  Clowes ,  1971) . 
Object s ca n b e define d an d segregate d b y 
selectin g features .  Th e features ,  how -
A..  ̂ *  -*. » W-  . .  J  .. _ .. 1 4 -  1 „ 

ar e generate d b y individua l  elements , 
the n perceptio n wil l  appea r  bottom-up . 
Informatio n precedenc e fit s th e dat a 
bette r  tha n globa l  precedence ,  an d i t 
als o provlde a a  framewor k fo r  a  reason -
abl y parsimoniou s processin g mechanism . 
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