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Categorizatio n an d th e Parsin g o f  Object s 
Rachel  Pevtzo w Rober t  L .  Goldston e 

rpevtzowOucs.Indiana.ed u rgoldsto@ucs.Indiana.ed u 
Departmen t  o f  Psycholog y 

Indian a Universit y 
Bloomington ,  I N 4740 5 

Abst rac t 

Severa l  model s o f  categorizatio n sugges t  tha t  fixe d 
input s (features )  ar e combine d togethe r  t o creat e cat -
egorizatio n rules .  I t  i s  als o possibl e tha t  categorizatio n 
influence s wha t  feature s ar e perceive d an d used .  Thi s 
experimen t  explore d th e possibilit y  tha t  categorizatio n 
trainin g influence s ho w a n objec t  i s  decompose d int o 
parts .  I n th e firs t  par t  o f  thi s experiment ,  subject s learne d 
t o categoriz e object s base d o n particula r  set s o f  lin e 
segments .  Followin g categorizatio n training ,  subject s 
wer e teste d i n a  whole-par t  decompositio n task ,  makin g 
speede d judgment s o f  "doe s whol e X  contai n prob e Y. " 
Al l  diagnosti c an d nondiagnosti c categor y part s wer e use d 
as part s withi n th e whol e objects ,  an d a s probes . 
Categorizatio n trainin g i n th e firs t  par t  o f  th e experimen t 
affecte d performanc e o n th e secon d task .  I n particular , 
subject s wer e faste r  t o respon d whe n th e whol e objec t 
containe d a  par t  tha t  wa s diagnosti c fo r  categorizatio n 
tha n whe n i t  containe d a  nondiagnosti c part .  W h e n th e 
prob e wa s a  diagnosti c categor y par t  subject s wer e faste r 
t o respon d tha t  i t  wa s presen t  tha n absent ,  an d whe n th e 
prob e wa s a  nondiagnosti c part ,  subject s wer e faste r  t o 
respon d tha t  i t  wa s absen t  tha n tha t  i t  wa s present .  Thes e 
result s ar e discusse d i n term s o f  perceptua l  sensitivity , 
respons e bias ,  an d th e modulatin g influenc e o f 
experience . 

Introduction 

In many traditional models of categorization, a fixed set 
of  primitiv e feature s i s  use d t o determin e categories . 
However ,  i t  i s no t  obviou s h o w thes e feature s ar e defined . 
Perhap s w e jwrceiv e th e lowes t  leve l  o f  propertie s int o 
whic h a n objec t  ca n b e decompose d (suc h a s lin e seg -
ments) ,  o r  mayb e w e perceiv e s o m e highe r  leve l  (suc h a s 
angle s forme d b y lin e segments) .  O n e possibilit y  i s  tha t 
th e categorie s w e us e determin e wha t  th e primitiv e input s 
are .  I f  thi s i s th e case ,  the n learning ,  particularl y learnin g 
ne w categories ,  m a y influenc e wha t  feature s ar e perceived . 

Evidenc e exist s whic h suggest s that ,  t o som e extent ,  w e 
lear n ho w t o perceive ;  tha t  is ,  ou r  perception s ar e influ -
ence d b y experience .  Gibso n an d colleague s (Gibson , 
1969 ;  Gibso n &  Wa lk ,  1956 ;  Gibso n &  Gibson ,  1955 ) 
discusse d way s i n whic h perceptua l  learnin g ca n occur . 
One o f  thes e methods ,  pre-differentiation ,  involve s in -
crease d abilit y  t o differentiat e object s a s a  resul t  o f  experi -
enc e wit h them .  I n on e stud y (Gibso n &  Walk ,  1956) ,  a 
grou p o f  rat s wer e expose d t o circle s an d triangles ,  bu t  wer e 
not  require d t o respon d t o thes e shapes .  Thes e rat s wer e 
late r  abl e t o lear n t o discriminat e betwee n thes e shape s 
much easie r  tha n a  contro l  grou p o f  rat s whic h di d no t  hav e 
thi s experience .  Pre-differentiatio n o f  th e shape s increase d 

performanc e i n a  tas k whic h involve d distinguishin g be -
twee n them .  Anothe r  for m o f  perceptua l  learnin g involve s 
detectio n o f  distinctiv e feature s (Gibson ,  1969) .  I n thi s 
typ e o f  learning ,  feature s whic h ar e diagnosti c o f  a  particu -
la r  objec t  ar e learned .  Thes e feature s m a y no t  hav e bee n 
immediatel y distinguished ,  upo n firs t  experienc e wit h th e 
object .  Throug h experience ,  however ,  th e observe r  learn s 
whic h feature s ca n b e use d t o determin e th e object' s iden -
tity .  Thes e feature s m a y b e create d fro m mor e primitiv e 
features .  I n thi s case ,  learnin g ca n b e sai d t o b e diagnostic -
it y driven .  A n exampl e o f  diagnosticit y drive n learnin g 
comes fro m a n experimen t  performe d b y Walle r  (1970) .  A 
grou p o f  rat s wer e traine d t o discriminat e betwee n floor s o f 
differen t  color s an d textures .  Thes e rats ,  traine d t o differen -
tiat e betwee n a  rough ,  blac k floo r  an d a  smooth ,  whit e 
floor,  wer e late r  abl e t o lear n a  ne w discriminatio n tas k tha t 
require d the m t o distinguis h betwee n roug h an d smoot h 
floors  faste r  tha n a  contro l  grou p tha t  receive d n o prio r 
training .  I n thi s study ,  th e experimenta l  grou p demon -
strate d diagnosticit y drive n learning .  A s a  resul t  o f  th e 
training ,  the y wer e abl e t o lear n t o discriminat e betwee n 
differen t  texture s i n a  late r  transfe r  task . 

Diagnosticit y drive n learnin g wa s furthe r  investigate d b y 
Goldston e (i n press) .  H e examine d th e effec t  o f  categoriza -
tio n o n perceptua l  sensitivit y t o singl e featur e dimensions , 
suc h a s brightnes s an d size .  I n thes e experiments ,  th e is -
su e wa s whethe r  o r  no t  peopl e ca n becom e mor e sensitiv e 
t o dimension s tha t  ar e diagnosti c fo r  a  categorizatio n task . 
O ne manne r  i n whic h categorizatio n wa s foun d t o influenc e 
perceptua l  sensitivit y wa s throug h acquire d distinctiveness . 
I n on e experiment ,  th e stimul i  consiste d o f  square s o f 
varyin g size .  Siz e difference s betwee n an y tw o adjacentl y 
size d square s wer e scale d suc h tha t  th e perceive d differenc e 
betwee n an y tw o adjacentl y size d square s wer e equal .  A 
grou p o f  subject s underwen t  categorizatio n trainin g usin g 
siz e a s th e diagnosti c feature ,  wit h Object s 1  an d 2  belong -
in g t o on e categor y an d Object s 3  an d 4  belongin g t o th e 
othe r  category .  Subject s receivin g thi s categorizatio n train -
in g wer e late r  abl e t o discriminat e betwee n Object s 2  an d 3 
bette r  tha n thos e w h o di d no t  receiv e thi s categorizatio n 
training .  I n addition ,  subject s receivin g categorizatio n 
trainin g becam e mor e perceptuall y sensitiv e t o siz e differ -
ence s betwee n categorie s tha n withi n categories ,  suc h tha t 
the y wer e bette r  a t  detectin g siz e difference s betwee n 
Object s 2  an d 3  tha n betwee n Object s 1  an d 2 . 

Thi s stud y examine d perceptua l  learnin g alon g singl e 
stimulus  dimensions .  However ,  i t  doe s no t  necessaril y 
impl y tha t  th e sam e typ e o f  learnin g ca n occu r  fo r  mor e 
comple x features ,  involvin g multipl e stimulus  dimensions . 
I s  i t  possibl e fo r  somethin g varyin g alon g multipl e dimen -
sion s t o b e treate d a s a  singl e feature ? Czerwinski , 
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Lightfoot ,  &  Shiffri n (1992 )  demonstrate d tha t  comple x 
stimuli ,  conjunction s o f  value s alon g multipl e dimensions , 
ca n becom e unitize d throug h extensiv e practice .  The y 
foun d anothe r  typ e o f  perceptua l  learning :  perceptua l  uniti -
zatio n o f  multipl e dimensions ,  t o for m a  singl e feature . 

O ne differenc e betwee n expert s an d novice s seem s t o b e 
perceptua l  unitization .  Fo r  example ,  peopl e w h o ar e ches s 
expert s divid e th e boar d int o feature s differentl y tha n d o 
novice s (Chas e &  S imon ,  1973) .  The y foun d tha t 
wherea s a  novic e m a y perceiv e onl y a  rando m collectio n o f 
pieces ,  a n exper t  m a y perceiv e a n ordere d arrangement . 
Thi s i s analogou s t o Czerwinsk i  e t  al.' s  wor k o n perceptua l 
unitization .  Th e individua l  piece s an d thei r  location s ca n 
be likene d t o basi c stimulu s dimensions .  Th e expert s cre -
at e an d perceiv e th e comple x feature s base d o n thei r  unitiza -
tio n o f  th e dimensions .  Thi s unitizatio n m a y allo w the m 
t o extrac t  mor e informatio n fro m th e boar d tha n novice s 
can . 

Ther e i s som e evidenc e tha t  peopl e ca n becom e sensitize d 
t o comple x features .  Expert s perceiv e structure s i n x-ray s 
(Norman ,  Brooks ,  Coblentz ,  &  Babcook ,  1992) ,  beer s 
(Pero n &  Allen ,  1988) ,  an d infan t  chicken s (Biederma n & 
Shiffirar ,  1987 )  tha t  ar e misse d b y novices .  A s peopl e lear n 
t o distinguis h betwee n an d categoriz e objects ,  the y lear n 
whic h feature s ar e relevan t  fo r  thes e tasks .  O n e deman d o f 
thes e task s i s t o lear n t o perceiv e diagnosti c feature s whic h 
m ay no t  b e immediatel y apparen t  t o absolut e novices . 

Parsing and Part Decomposition 

There is frequently more than one way to parse an object 
int o it s componen t  parts .  Palme r  (1977 ,  1978 )  argue d tha t 
some part s ar e inherentl y bette r  tha n others ,  an d tha t  thi s 
parsin g wil l  naturall y occu r  i n suc h a  wa y a s t o creat e th e 
bes t  parts .  H e develope d a  se t  o f  convergin g measure s de -
signe d t o gaug e th e "goodness "  o f  a  part .  O n e o f  thes e in -
volve d part-whol e verification :  Palme r  assume d tha t  a s 
goodnes s o f  a  par t  increases ,  les s tim e woul d b e necessar y 
t o identif y whethe r  o r  no t  th e par t  wa s presen t  i n th e 
whole .  Fo r  example ,  i n Figur e 1 ,  subject s sa w th e whol e 
objec t  o n th e left ,  an d on e o f  th e fou r  part s o n th e right.  I t 
usuall y too k subject s les s tim e t o confir m tha t  on e o f  th e 
goo d part s wa s containe d i n th e whol e tha n tha t  on e o f  th e 
poo r  part s was .  I n anothe r  method ,  subject s performe d a 
"menta l  synthesis "  task .  I n thi s task ,  subject s wer e give n 
tw o non-overlappin g parts ,  simila r  t o th e one s i n Figur e 1 . 
The y wer e aske d t o creat e a  whol e object ,  b y imaginin g th e 
tw o part s overlapping .  Afte r  the y complete d thi s task , 
the y wer e show n a  whol e objec t  an d aske d whethe r  i t  wa s 
th e sam e a s th e objec t  the y mentall y constructed .  I n thi s 
task ,  i t  wa s assume d tha t  bette r  part s woul d b e synthesize d 
mor e quickl y an d accuratel y tha n poore r  parts .  A  thir d 
metho d use d subjects '  rating s o f  th e goodnes s o f  parts ,  an d 
th e las t  metho d examine d h o w subject s spontaneousl y 
parse d objects .  Al l  fou r  method s converged ,  showin g tha t 
th e goo d part s i n Figur e 1  ar e bette r  tha n th e poo r  parts . 
Palme r  create d a  mode l  t o comput e a  ratin g o f  goodnes s o f 
parts .  Th e criteri a use d i n thi s mode l  includ e connectednes s 
and continuit y o f  tw o lines ,  a s wel l  a s th e location ,  length , 
an d orientatio n o f  individua l  lines .  Usin g hi s formula ,  h e 

was abl e t o mode l  th e obtaine d dat a wit h considerabl e accu -
racy . 

Palmer' s mode l  assume s tha t  th e goodnes s o f  a  par t  i s 
completel y constraine d b y stimulu s factors .  I t  compute s 
par t  goodnes s usin g onl y characteristic s o f  th e whol e an d 
part .  I t  doe s no t  sa y anythin g abou t  th e possibl e influenc e 
of  subjec t  factor s o n goodnes s rating s o f  parts .  Palme r  di d 
not  sa y tha t  subjec t  factor s wer e unimportant ,  bu t  the y 
wer e no t  a  par t  o f  hi s model .  However ,  i t  ma y b e possi -
bl e fo r  subjec t  factor s t o influenc e th e measure d goodnes s 
of  a  part ,  suc h tha t  th e empiricall y observe d bes t  part s 
woul d diffe r  fro m Palmer' s calculate d goodnes s values .  A s 
discusse d above ,  i t  ma y b e possibl e tha t  peopl e ca n lear n 
features ,  an d becom e mor e perceptuall y sensitiv e t o them . 
I f  thi s  i s true ,  th e ratin g o f  goodnes s m a y chang e a s a  func -
tio n o f  th e experimenta l  trainin g withou t  modifyin g th e 
par t  o r  whol e i n an y way .  Fo r  example ,  usin g a  part -
whol e decompositio n task ,  subject s m a y b e abl e t o respon d 
mor e quickl y t o feature s i f  the y hav e becom e mor e sensi -
tiv e t o them .  Palme r  use d respons e tim e i n a  part-whol e 
decompositio n tas k a s on e measur e o f  a  part' s  goodness . 

I f  categorizatio n influence s perceptua l  sensitivit y an d ob -
jec t  parsing ,  the n Palmer' s mode l  canno t  b e complete ,  al -
thoug h i t  woul d stil l  b e valuable .  I n thi s experiment ,  w e 
teste d hi s mode l  b y examinin g th e influenc e o f  categoriza -
tio n o n performanc e i n a  whole-par t  decompositio n task . 
We use d thi s tas k becaus e i t  i s  largel y a  perceptua l  test . 
Subject s underwen t  categorizatio n training ,  learnin g tw o 3 -
lin e segmen t  part s whic h wer e diagnosti c fo r  th e categories . 
Subject s wer e divide d randoml y int o tw o categorizatio n 
groups ,  wit h eac h grou p learnin g differen t  diagnosti c parts . 
Bot h group s the n participate d i n a  whole-par t  decomposi -
tio n task ,  determinin g whethe r  a  give n prob e wa s presen t 
withi n th e whole .  Respons e latencie s o f  subject s i n differ -
ent  categorizatio n condition s wer e compared ,  t o determin e 
ho w diagnosticit y influence d performanc e durin g th e de -
compositio n task . 

Ther e ar e a  coupl e o f  way s tha t  categorizatio n trainin g 
migh t  affec t  performanc e i n th e whole-par t  decompositio n 
task .  I t  i s  possibl e tha t  perceptua l  learnin g migh t  caus e a 
genera l  increas e i n sensitivit y t o diagnosti c parts .  I f  thi s 
wer e th e case ,  the n w e woul d expec t  faste r  respons e time s 

W h o l e 

r ^ 

G o od Part s 

• • • 

Poo r  Part s 

Figur e 1 :  Stimul i  simila r  t o thos e use d b y 
Palme r  (1977 ,  1978) . 
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when th e whol e objec t  contain s a  diagnosti c part ,  o r  whe n 
th e prob e i s a  diagnosti c part .  Anothe r  possibilit y  i s  tha t 
perceptua l  learnin g migh t  induc e a  respons e bias .  Subject s 
migh t  b e incline d t o respon d "present "  whe n a  diagnosti c 
par t  i s  presen t  i n th e display ,  an d "absent "  whe n a  nondiag -
nosti c par t  i s  presen t  (o r  vic e versa) .  Finally ,  som e com -
binatio n o f  thes e effect s migh t  b e found . 

M e t h o d 

Subject s 

The subject s wer e 4 5 undergraduat e student s a t  Indian a 
University .  The y receive d clas s credi t  fo r  thei r  participa -
tion . 

Apparatus 

This experiment was conducted using Macintosh Ilsi com-
puters .  Subject s wer e seate d 42c m fro m th e display . 

Materials 

Stimuli were made up of line segments connecting dots on 
a 3  b y 3  gri d (Figur e 2) .  Th e distanc e betwee n an y tw o 
horizontall y o r  verticall y adjacen t  dot s wa s approximatel y 
2cm.  Diagona l  lin e segment s wer e approximatel y 2.5c m 
long .  Th e dot s an d lin e segment s wer e black ,  presente d o n 
a whit e background . 

Procedure 

There were two tasks in the experiment: categorization 
and whole-par t  decomposition .  I n th e categorizatio n phas e 
of  th e experiment ,  subject s wer e show n distortion s o f 
Object s 1 ,  2 ,  3 ,  4 ,  5 ,  6 ,  7 ,  an d 8  a s show n i n Figur e 2 . 
Distortion s wer e create d b y addin g a  blac k lin e segmen t  a t  a 
rando m location .  Subject s wer e aske d t o plac e a n objec t 
int o on e o f  thre e categories .  I n on e categorizatio n condi -
tion ,  Object s 1  an d 2  belonge d t o on e category ,  wit h A  a s 
th e definin g feature ,  an d Object s 3  an d 4  belonge d t o th e 
othe r  category ,  wit h B  a s th e definin g feature .  I n thi s con -
dition .  A  an d B  wer e diagnosti c becaus e the y wer e use d t o 
discriminat e betwee n tw o categories ,  whil e A "  an d B '  wer e 
nondiagnostic .  I n th e othe r  categorizatio n condition . 
Object s 1  an d 3  belonge d t o th e sam e categor y (A') ,  an d 
Object s 2  an d 4  belonge d t o th e othe r  categor y (B') .  I n thi s 
condition .  A '  an d B '  wer e diagnosti c fo r  categorization ,  an d 
A an d B  wer e nondiagnostic .  Subject s wer e randoml y as -
signe d t o th e tw o categorizatio n conditions .  Object s 5 ,  6 . 
7,  an d 8  wer e alway s member s o f  th e thir d category . 
Subject s responde d usin g th e 'z '  an d 7  key s an d th e space -
bar  t o indicat e whethe r  th e objec t  presente d wa s a  member 
of  categor y I ,  2 ,  o r  3 .  respectively .  Followin g th e re -
sponse ,  a  chec k wa s displaye d i f  th e subjec t  wa s correct , 
and a n 'X '  appeare d i f  th e subjec t  wa s incorrect .  Th e stim -
ulu s wa s presente d i n approximatel y th e cente r  o f  th e dis -
play .  I t  remaine d o n th e scree n fo r  th e entir e trial ,  an d wa s 
cleare d 5(X )  m s afte r  th e feedbac k wa s presented . 

I n th e secon d phas e o f  th e experiment ,  trial s consiste d o f 
display s wit h 'wholes '  an d 'probes' .  Th e whole s consiste d 
of  on e o f  th e fou r  category-definin g feature s (A ,  B ,  A' ,  o r 

m H 

•  •  • 

: > . 

•  •  • 

I T . 

\ Y : 
A 

•  - ^  B 

Categor y 
< — definin g 

feature s 
A* B' 

5 6  7  8 

Figure 2: stimuh for categorization phase of experiment 

B' )  fro m th e categorizatio n task ,  plu s thre e connecte d lin e 
segment s (complements) ,  whic h wer e connecte d t o th e cat -
egor y part .  Th e complement s wer e constraine d b y th e rul e 
tha t  the y coul d hav e n o Une s overiappin g wit h an y o f  th e 
categor y parts .  The y serve d a s a  contro l  fo r  th e categor y 
parts .  Ther e wer e a  tota l  o f  3 6 possibl e complements ,  pro -
ducin g 14 4 whol e objects .  Th e probe s wer e eithe r  cate -
gory-definin g features ,  o r  complements . 

Ther e wer e fou r  type s o f  trial s i n whole-par t  decomposi -
tio n task :  presen t  categor y probe ,  absen t  categor y probe , 
presen t  complement ,  an d absen t  complemen t  (Figur e 3) . 
For  eac h o f  th e trial s show n i n Figur e 3 ,  th e objec t  o n th e 
lef t  i s  th e whole ,  an d th e objec t  o n th e right  i s th e probe . 
I n th e first  typ e o f  trial ,  th e prob e i s a  categor y par t  whic h 
i s containe d withi n th e whol e object .  I n th e second ,  th e 
prob e i s th e complemen t  t o th e category-definin g part .  I n 
th e absen t  categor y par t  trials ,  th e prob e i s a  categor y part , 
but  i s  no t  containe d withi n th e whol e object .  Fo r  th e las t 
typ e o f  trial ,  absen t  complement ,  th e prob e i s a  randoml y 
chose n complemen t  fro m anothe r  object .  O n thes e trials . 
th e prob e an d whol e woul d hav e betwee n zer o an d thre e lin e 
segment s i n th e sam e (relative )  locations . 

Whole s wer e presente d alon e fo r  1000ms .  an d the n a 
prob e wa s adde d t o th e display .  Th e whole s wer e displaye d 
i n th e sam e locatio n a s th e objec t  durin g th e categorizatio n 
training ,  an d th e probe s wer e place d 4.5c m t o th e right  an d 
.5c m dow n fro m th e right,  to p edg e o f  th e whole ,  displace d 
abou t  5c m t o th e right  o f  th e whole .  Th e subjects '  tas k 
was t o decide ,  a s quickl y an d accuratel y a s possible , 
whethe r  o r  no t  th e whol e containe d th e part .  Subject s re -
sponde d 'present '  b y pressin g 'z' ,  an d ' f  wa s use d fo r 
'absent '  responses .  Bot h stimul i  remaine d visibl e unti l  th e 
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Tabl e 1 :  Condition s i n whole-par t  decompositio n tas k 

Tvo e o f  Prob e 

Categor v 

Categor y 

Categor y 

Categor y 

Categor y 

Categor y 

Complement 

Complement 

Complement 

Complement 

Categor y par t  i n 
whol e objec t 

Nondiagnosti c 

Nondiagnosti c 

Nondiagnosti c 

Diagnosti c 

Diagnosti c 

Diagnosti c 

Nondiagnosti c 

Nondiagnosti c 

Diagnosti c 

Diagnosti c 

Prob e 

Nondiagnosti c 

Nondiagnosti c 

Diagnosti c 

Nondiagnosti c 

Diagnosti c 

Diagnosti c 

not  applicabl e 

not  applicabl e 

not  applicabl e 

not  applicabl e 

Presenc e o f  Prob e 
withi n whol e objec t 

absen t 

presen t 

absen t 

absen t 

absen t 

presen t 
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subjec t  responded .  Afte r  th e respons e wa s made ,  subject s 
wer e tol d whethe r  o r  no t  the y wer e correct . 

I n th e whole-par t  decompositio n task ,  ther e wer e fou r 
stimulu s propertie s o f  interest :  whethe r  th e prob e i s a  cate -
gor y par t  o r  a  complement;whethe r  th e whol e contain s a 
diagnosti c part ;  whethe r  th e prob e i s a  diagnosti c categor y 
part ;  an d whethe r  o r  no t  th e prob e i s containe d withi n th e 
whole .  T h e te n condition s forme d b y thes e propertie s ar e 
presente d i n Tabl e 1 .  Thes e condition s for m a  complet e se t 
of  logicall y possibl e combination s o f  th e relevan t  proper -
ties . 

The task s wer e blocked :  subject s performe d a  bloc k o f 
categorizatio n training ,  followe d b y a  bloc k o f  whole-par t 
decomposition .  Th e block s alternated ,  an d wer e repeated 
thre e time s each .  Befor e eac h block ,  subject s wer e show n 
th e instruction s fo r  th e task .  I n orde r  t o continu e t o th e de -
compositio n task ,  subject s ha d t o mee t  a  m in imu m crite -
rio n o f  9 0 % accurac y ove r  2 4 trial s o f  categorization . 
Subject s wer e tol d abou t  thi s requirement ,  an d receive d 
feedbac k regardin g thei r  accurac y rat e afte r  ever y 2 4 trials . 
I n addition ,  i n th e firs t  bloc k o f  categorizatio n training , 
subject s performe d 4 8 practic e trials .  Thus ,  eac h subjec t 
participate d i n a t  leas t  12 0 categorizatio n trials .  Categor y 
1,  2 ,  an d 3  trial s occurre d equall y often .  Th e experimen t 
too k approximatel y a n hou r  t o complete . 

R e s u l t s a n d D i s c u s s i o n 

Only trials in which the subject responded correctly were 
include d i n th e analyses .  Trial s wit h respons e time s faste r 
tha n 100m s an d slowe r  tha n 1 0 second s wer e excluded . 
Figur e 4 a show s th e mea n respons e time s t o decid e whethe r 
or  no t  th e pa n wa s presen t  i n th e whole ,  a s a  functio n o f 
whethe r  o r  no t  th e whol e containe d a  diagnosti c categor y 
part .  W h e n th e prob e i s a  categor y part ,  respons e time s ar e 
faste r  whe n th e whol e objec t  contain s a  diagnosti c categor y 
par t  tha n a  nondiagnosti c part .  Thi s advantag e i s see n fo r 
bot h presen t  an d absen t  categor y parts ,  althoug h i t  i s 
greate r  whe n th e prob e i s par t  o f  th e whole .  A  differen t 
patter n i s see n w h e n th e prob e i s a  complement .  I n thi s 
case ,  presen t  probe s elici t  faste r  response s whe n th e cate -

gor y par t  i n th e whol e i s nondiagnosti c tha n whe n i t  i s  di -
agnostic ,  whil e absen t  probe s ar e associate d wit h faste r  re -
spons e latencie s whe n th e whol e contain s a  diagnosti c par t 
tha n whe n i t  contain s a  nondiagnosti c part . 

Respons e time s t o respon d t o categor y part s wer e faste r 
(F(l,44)=3.93 ,  p=.05 )  fo r  whole s containin g a  diagnosti c 
categor y par t  tha n fo r  thos e containin g a n nondiagnosti c 
part .  Thi s diagnosticit y advantag e wa s significan t  onl y fo r 
presen t  categor y part s (t=2.02 ,  p<.05 ,  df=44) ,  althoug h a 
simila r  tren d wa s als o see n o n absen t  categor y par t  trial s 
(t=l.ll,p>.05,df=44) . 

For  complements ,  ther e wa s a  mai n effec t  o f  presenc e 
(F(l,44)=5.73 ,  p<.05) ,  wit h faste r  respons e latencie s t o 
presen t  tha n absen t  complements .  Unlik e categor y parts , 
however ,  ther e wer e n o mai n effect s o f  diagnosticit y 
(F(I,44)=.84 ,  p>.05) ,  no r  wa s ther e a n interactio n o f  diag -
nosticit y an d presenc e (F (  1,44) = 1.13 ,  p>.05) . 

Whil e Figur e 4 a showe d respons e time s a s a  functio n o f 
th e diagnosticit y o f  th e categor y part s withi n th e whole . 
Figur e 4 b show s th e mea n respons e time s o f  categor y 
probe s a s a  functio n o f  whethe r  o r  no t  the y wer e diagnos -
tic .  Tha t  is ,  i n Figur e 4a ,  i t  wa s th e part s withi n th e 
whol e tha t  wer e diagnosti c an d nondiagnostic ,  whil e i n 
Figur e 4 b i t  i s  th e probe s themselve s tha t  wer e diagnosti c 
and nondiagnostic .  A s ca n b e seen ,  diagnosticit y agai n in -
fluence d respons e latencies .  However ,  th e influenc e o f  di -
agnosticit y varied ,  dependin g o n whethe r  o r  no t  th e prob e 
was present .  W h e n th e prob e wa s absent ,  probe s tha t  wer e 
nondiagnosti c durin g categorizatio n trainin g ha d a n advan -
tag e ove r  one s tha t  wer e diagnostic .  O n th e othe r  hand , 

time s wer e faste r  fo r  diagnosti c presen t  probe s tha n 
nondiagnosti c presen t  probes . 

Ther e wa s a  significan t  interactio n o f  diagnosticit y an d 
presenc e o f  th e prob e (F(l,44)=6.61 ,  p<.05) .  Diagnosti c 
categor y probe s sho w a n advantag e fo r  respons e latencie s 
(t=2.02 ,  p<.05 ,  df=44 )  ove r  nondiagnosti c categor y probes . 
On th e othe r  hand ,  whe n subject s hav e t o decid e tha t  a  di -
agnosti c prob e i s no t  present ,  ther e i s a  sligh t  tendenc y t o 
be slower  t o respon d tha n whe n th e prob e i s nondiagnost c 
(t=-l.2,p>.05,df=44) . 
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Figur e 4 :  Respons e time s graphe d a s a  functio n o f  diagnosticit y o f  categor y par t  withi n whol e (A) ,  an d 

as a  functio n o f  diagnosticit y o f  prob e (B) . 

Ther e wer e mai n effect s o f  par t  typ e (F(l,44 )  =10.31 , 
p<.01 )  an d presenc e o f  par t  (F(l,44)=5.93 ,  p<.05) . 
Subject s were ,  i n general ,  quicke r  t o respon d t o categor y 
part s tha n complements .  The y wer e als o faste r  t o respon d 
"present "  tha n "absent. " 

Conclusions 

Subjects underwent categOTization training, learning two 
part s tha t  wer e diagnosti c fo r  th e categories .  On e grou p o f 
subject s use d part s A  an d B  (fro m Figur e 2 )  a s th e diagnos -
ti c  parts ,  whil e anothe r  grou p use d A '  an d B' .  W h e n thes e 
tw o group s wer e compared ,  i t  wa s foun d tha t  subject s wer e 
abl e t o respon d mor e quickl y whe n th e whol e objec t  con -
taine d a  diagnosti c par t  tha n whe n th e objec t  containe d a n 
nondiagnosti c part .  I n on e metho d use d b y Palme r  (1977 , 
1978 )  t o measur e a  part' s  "goodness" ,  respons e time s i n a 
part-whol e decompositio n tas k wer e compare d fo r  differen t 
parts .  Hi s conclusio n wa s tha t  bette r  part s wer e associate d 
wit h lowe r  respons e times .  Usin g thi s sam e metho d w e 
can conclud e tha t  becaus e diagnosti c part s ar e associate d 
wit h faste r  respons e time s tha n nondiagnosti c parts , 
diagnosti c part s acquir e som e extr a amoun t  o f  goodness . 
Thus ,  w e ca n conclud e tha t  Palmer' s mode l  i s incomplete . 
It  i s  necessar y t o incorporat e subjec t  factor s int o thi s 
model ,  a s wel l  a s stimulu s factors . 

When th e whol e objec t  containe d a  diagnosti c part ,  sub -
ject s wer e faste r  t o respon d tha n t o whole s containin g 
nondiagnosti c parts .  W e use d tw o categorizatio n groups . 
The onl y thin g tha t  differe d fo r  thes e group s wa s whethe r 
th e part s wer e diagnostic ;  bot h group s sa w th e sam e 
stimuli .  Accordin g t o Palmer' s model ,  th e tw o 
categorizatio n group s shoul d hav e th e sam e respons e time s 

fo r  an y give n whole/prob e judgment .  A n increas e i n 
perceptua l  sensitivit y t o diagnosti c part s coul d explai n th e 
differenc e i n "goodness. "  W h e n subject s se e a  diagnosti c 
par t  withi n a n object ,  th e par t  ma y "po p out "  a s a  feature . 
As a  result ,  whe n subject s pars e th e whol e objec t  i t  i s 
mor e natura l  fo r  th e diagnosti c par t  t o becom e on e o f  th e 
resultin g parts .  Accordin g t o Palmer' s model ,  a n objec t  i s 
naturall y parse d int o it s bes t  parts .  Therefore ,  i t  seem s tha t 
diagnosti c part s increas e thei r  "goodness "  whe n compare d 
t o nondiagnosti c parts . 

Signa l  detectio n theor y i s a  wa y o f  assessin g ho w peo -
pl e respon d t o information .  Ther e ar e tw o respons e dimen -
sions ,  sensitivit y an d respons e bias .  Sensitivit y refer s t o 
th e abilit y  t o kno w whe n t o respond ,  an d whe n no t  t o re -
spond .  Respons e bias ,  o n th e othe r  hand ,  i s a  tendenc y t o 
respon d i n a  particula r  way .  Bot h o f  thes e dimension s 
coul d b e subjec t  t o learning .  W e us e th e term s 
"sensitivity "  an d "bias "  i n a  manne r  analogou s t o thei r  us e 
i n signa l  detectio n theory .  I n thi s experiment ,  sensitivit y 
i s th e abilit y  t o correctl y respon d "present "  an d "absent. " 
Bia s i s th e tendenc y t o respon d "present "  o r  "absent. " 

Respons e bia s ca n partiall y  explai n th e result s foun d fo r 
th e presente d categor y probes .  A s wit h complements ,  re- " 
sponse s t o presen t  diagnosti c probe s ar e faste r  tha n presen t 
nondiagnosti c probes ,  an d absen t  nondiagnosti c probe s 
elici t  faste r  response s tha n d o absen t  diagnosti c ones .  I t 
seems tha t  whe n a  diagnosti c prob e i s presented ,  ther e i s a 
bia s t o sa y "present" ,  regardles s o f  whethe r  it' s  actuall y 
presen t  withi n th e whole .  Likewise ,  subject s showe d a 
bia s t o respon d "absent "  t o nondiagnosti c probes .  I f  th e 
correc t  respons e i s consisten t  wit h th e bias ,  subject s ar e 
fas t  t o respond .  However ,  i f  th e correc t  respons e goe s 
agains t  thei r  bias ,  i t  take s longe r  t o respond . 
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Bot h a  chang e i n perceptua l  sensitivit y an d a  respons e 
bia s wer e found .  Subject s increase d thei r  sensitivit y t o di -
agnosti c parts .  Regardles s o f  th e probe ,  subject s wer e abl e 
t o respond  mor e quickl y whe n th e whol e objec t  containe d a 
diagnosti c part .  Subject s viewe d th e whol e objec t  fo r 
lOOOms befor e th e prob e wa s presented .  Thi s tim e woul d 
giv e the m th e chanc e t o mentall y pars e th e objec t  int o it s 
best  parts .  Part s whic h wer e diagnosti c durin g th e 
categorizatio n trainin g ma y stan d ou t  a s th e bes t  parts , 
allowin g subject s t o respon d faste r  tha n whe n th e whol e 
contain s a n nondiagnosti c part .  Th e response  bias ,  o n th e 
othe r  hand ,  wa s determine d b y th e iMX)be .  When th e prob e 
was a  nondiagnosti c categor y part ,  subject s wer e faste r  t o 
respond  "present "  tha n "absent. "  Conversely ,  whe n th e 
prob e wa s a  nondiagnosti c categor y part ,  subject s wer e 
faste r  t o respon d "absent "  tha n "present. "  So ,  sensitivit y 
change s wit h th e diagnosticit y o f  th e categor y par t  withi n 
th e whole ,  whil e diagnosticit y o f  th e prob e affect s respons e 
bias . 

The parsin g o f  a n objec t  int o it s bes t  componen t  part s i s 
influence d b y bot h stimulu s an d subjec t  factors .  Th e stim -
ulu s factor s definin g "goodness "  o f  parts ,  a s describe d b y 
Palmer ,  includ e Gestal t  propertie s suc h a s connectedness . 
However ,  thi s mode l  doe s no t  completel y determin e ho w 
an objec t  i s  parsed .  Th e categorizatio n trainin g influence d 
perceptua l  sensitivit y an d respons e bia s t o parts ,  an d thu s 
change d thei r  "goodness. "  Th e concept s w e creat e influ -
ence sensitivit y no t  onl y t o ou r  preexistin g features ,  bu t 
als o t o feature s tha t  w e hav e no t  ye t  created . 
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