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Abs t rac t ^ 

Previous studies of gradedness have failed to 
distinguis h betwee n th e issue s o f  typicalit y an d 
categor y membership .  Thus ,  dat a whic h hav e 
been take n t o demonstrat e tha t  membershi p i s a 
matte r  o f  degre e ma y onl y demonstrat e tha t 
typicalit y i s graded .  Th e presen t  pape r  report s 
th e result s o f  tw o studie s tha t  attemp t  t o 
overcom e limitation s o f  pas t  methods .  I n th e firs t 
study ,  subject s wer e aske d t o rat e bot h typicalit y 
and categor y membershi p fo r  th e sam e stimul i  a s 
a wa y o f  distinguishin g th e tw o questions .  A 
secon d stud y wa s base d o n th e notio n tha t  ther e 
may b e n o definitiv e answe r  t o question s abou t 
membershi p i n grade d categories .  Thus , 
disagreement s abou t  membershi p i n all-or-non e 
and grade d categorie s ma y hav e differen t 
qualitie s Stimul i  include d anima l  an d artifac t 
categorie s a s wel l  a s animal s tha t  ha d undergon e 
differen t  kind s o f  transformations .  Result s fro m 
bot h studie s sugges t  som e suppor t  fo r  claim s 
tha t  membershi p i n anima l  an d artifac t  categorie s 
i s graded . 

G r a d e d C a t e g o r i e s 

Some categories clearly have all-or-none 
membershi p (e.g. ,  "eve n number" ,  "square") . 
Other s obviousl y admi t  degree s (e.g. ,  "red" : 
thing s ca n b e mor e o r  les s red) .  Fo r  mos t 
concepts ,  though ,  intuition s ar e no t  s o clear . 
Plant ,  animal ,  an d substanc e categorie s (ofte n 
calle d "natura l  kinds" )  an d huma n artifact s (e.g. , 
vehicles ,  furniture )  hav e bee n o f  particula r 
interes t  t o researcher s o n concept s (Bar r  & 
Caplan ,  1987 ;  Keil ,  1989 ;  Rosc h &  Mervis , 
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1975) .  Whethe r  o r  no t  membershi p i n thes e 
categorie s i s grade d ha s importan t  implications . 
For  example ,  base d i n par t  o n belief s abou t  th e 
all-or-non e natur e o f  membership ,  i t  ha s bee n 
argue d tha t  mixe d model s o r  essentialis t  model s 
ar e mos t  appropriat e fo r  natura l  kind s (Keil , 
1989) .  Ye t  wha t  i s th e basi s fo r  thes e belief s 
abou t  categor y gradedness ? D o w e hav e goo d 
means fo r  determinin g whe n membershi p i s all -
or-non e an d whe n i t  i s a  matte r  o f  degree ? 

At  on e time ,  ther e wa s wid e consensu s tha t 
membershi p i n al l  categorie s wa s a  matte r  o f 
degree .  Dat a fro m a  numbe r  o f  studie s showe d 
tha t  som e instance s o f  a  categor y wer e bette r 
members tha n other s (e.g. ,  Bar r  &  Caplan ;  1987 ; 
McCloske y &  Glucksberg ,  1978 ;  Oden ,  1977 , 
Rosc h &  Mervis ,  1975) .  However ,  question s 
abou t  th e validit y o f  existin g measure s o f 
categor y membershi p sugges t  w e shoul d re -
examin e thes e conclusions . 

Many o f  th e studie s arguin g fo r  grade d 
membershi p hav e faile d t o distinguis h betwee n 
typicalit y an d categorizatio n (Rey ,  1983) .  Studie s 
whic h aske d subject s fo r  typicalit y rating s (e.g. , 
"Ho w representative/typical/characteristi c i s a 
pengui n o f  a  bird" )  wer e ofte n take n a s evidenc e 
alxju t  categor y membershi p (se e Lakoff ,  1987) . 
Even whe n method s di d no t  cal l  fo r  explici t 
typicalit y rating s (e.g. ,  memor y task s o r 
judgment s o f  sentenc e appropriateness )  ther e 
has bee n n o wa y t o determin e whethe r  result s 
reflecte d th e gradednes s o f  typicalit y o r  th e 
gradednes s o f  categor y membership .  W e don' t 
kno w whic h studie s hav e bee n measurin g 
typicalit y an d whic h categorization . 

The failur e t o distinguis h betwee n th e tw o 
kind s o f  judgment s i s problemati c becaus e 
grade d typicalit y ma y no t  indicat e a  gradednes s 
of  categor y membership .  Fo r  example ,  3 4 wil l 
receiv e a  lo w typicalit y ratin g a s a n "eve n 
number "  ye t  i s a  muc h a  member  o f  th e categor y 
as i s a  hig h typicalit y eve n numbe r  (e.g ,  2 ; 
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Armstrong ,  Gleitma n &  Gleitman ,  1983) .  Othe r 
studie s (Keil ,  1989 ;  Rips ,  1989 )  hav e 
demonstrate d tha t  certai n kind s o f 
transformation s ma y affec t  a n animal' s typicalit y 
but  no t  chang e th e categor y th e anima l  i s 
assigne d to .  However ,  a  crucia l  questio n no t 
answere d b y thes e studie s I s whethe r  o r  no t  th e 
degre e o f  categor y membershi p remain s 
unchange d afte r  th e transformations .  I n othe r 
words ,  ca n categor y membershi p b e reduce d b y 
degrees ? 

The fac t  tha t  gradednes s o f  typicalit y doe s 
not  impl y gradednes s o f  categorizatio n i s  not ,  i n 
itself ,  positiv e evidenc e abou t  th e natur e o f 
categor y membership .  Suc h evidenc e mus t 
come fro m studie s whic h specificall y addres s th e 
questio n o f  categor y membership .  I n th e res t  o f 
th e paper ,  w e presen t  th e result s o f  tw o studie s 
whic h attempte d t o asse s categor y membershi p 
rathe r  tha n tyjjicality . 

S t u d y I 

The purpose of this study was to collect data that 
reflecte d judgment s o f  categor y membershi p 
rathe r  tha n typicalit y (Rey .  1983 ;  Rips ,  1989) .  I n 
Stud y 1  subject s wer e aske d t o mak e bot h 
typicalit y an d categorizatio n judgment s fo r  th e 
same stimuli .  I t  wa s reasone d tha t  thi s procedure , 
alon g wit h carefu l  instruction s an d contro l  items , 
woul d ten d t o distinguis h th e questio n o f 
categorizatio n fro m th e questio n o f  typicality . 
Thes e categorizatio n rating s coul d the n b e 
examine d fo r  evidenc e o f  gradedness .  Include d 
i n thi s stud y wer e item s depictin g animal s whic h 
had undergon e certai n alterations .  Thes e item s 

wer e include d t o se e i f  transformatio n migh t  alte r 
degre e o f  membership . 

M e t h o d s 

Subjects. Subjects were 19 University of 
Michiga n undergraduate s participatin g i n 
experiment s a s par t  o f  th e requirement s o f  a n 
introductor y psycholog y course . 

Procedure. Subjects were asked to make two 
judgment s abou t  th e relationshi p o f  a n instanc e 
(e.g. ,  a  robin )  t o a  categor y (e.g. ,  bird) ;  firs t  it s 
typicalit y an d the n it s degre e o f  membership . 
Subject s firs t  rea d brie f  instmction s describin g 
typicalit y an d categorization ,  an d th e difference s 
betwee n th e two .  The y wer e the n presente d wit h 
32 compute r  "screens. "  On e instanc e an d on e 
categor y wer e presente d o n eac h screen .  Th e 
firs t  tas k wa s t o rat e ho w typica l  th e instanc e wa s 
of  th e category .  Followin g this ,  subject s wer e t o 
rat e th e degre e t o whic h th e instanc e wa s (o r  wa s 
not )  a  member  o f  th e category .  A  modifie d Liker t 
scal e wa s use d t o collec t  bot h ratings .  Th e scal e 
include d tw o absolut e en d point s ( 0 an d 8 )  an d a 
grade d scal e i n th e middl e (1-7 )  (se e Figur e 1) . 
Thi s w a s don e t o minimiz e deman d 
characteristic s fo r  eithe r  absolut e o r  grade d 
responses .  Subject s wer e als o abl e t o indicat e 
"don' t  know "  t o eithe r  rating . 

Stimuli. There were four instances to be rated 
fo r  eac h o f  eigh t  categories .  Al l  instance s wer e 
chose n t o hav e lo w typicality .  Eigh t  instance s 
wer e t o b e rate d a s member s o f  natura l  kinds . 
Eigh t  instance s wer e rate d a s artifacts .  Ther e wa s 
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one contro l  categor y whic h wa s assume d t o hav e 
all-or-non e membershi p an d grade d typicalit y 
and on e contro l  categor y wit h grade d 
membershi p an d grade d typicalit y (se e Figur e 1) . 
Subject s wer e als o aske d t o rat e instance s o f 
natura l  kin d categorie s tha t  ha d undergon e 
differen t  kind s o f  transformation .  Fou r  Item s 
depicte d surfac e transformation s (followin g Keil , 
1989 ;  se e Appendi x  1 ,  ite m 1) .  Fou r  othe r  item s 
describe d mor e radical ,  dee p transformation s 
(followin g Rips ,  1989 ;  se e Appendi x 1 ,  ite m 2) . 
Thes e transforme d item s wer e alway s th e las t 
eigh t  screens .  Item s wer e othenwis e presente d i n 
rando m order . 

Result s 

Figure 2 presents the mean proportion of 
absolut e ( 0 o r  8 )  answer s fo r  a  give n kin d o f 
categorizatio n an d typicalit y judgment . 
Approximatel y 8 0 % o f  th e judgment s abou t 
membershi p i n th e categor y "Female "  wer e 
absolute .  Categorizatio n response s t o natura l 
kin d an d artifac t  item s wer e compare d wit h 
response s t o "Female "  item s (th e baseline )  t o 
tes t  fo r  gradedness .  Th e differenc e betwee n 
eac h subject' s mea n numbe r  o f  absolut e 
response s t o "Female "  item s an d his/he r  mea n 
respons e t o th e tes t  categor y wa s compute d 
(Female-target) .  I f  th e onl y differenc e betwee n 
th e tes t  item s an d "Female "  wa s erro r  variance , 
thi s differenc e shoul d averag e zero ;  i f  th e tes t 
item s ha d fewe r  absolut e ratings ,  thi s differenc e 
shoul d b e positive .  Anima l  instance s wer e 

judge d a s mor e grade d tha n "Female "  instance s 
(1(18 )  >  2. 3 B<.05) .  Grade d response s wer e mor e 

frequen t  t o transformatio n item s tha n t o "Female " 
item s (surfac e v s Female ,  1(18 )  =  2. 5 J2<.05 ;  dee p 

vs Female ,  t(l8 )  -  8. 5 q.<.001) .  Artifac t  item s als o 

showe d hig h level s o f  grade d response s (1(18 )  = 

6.6b.<.001) .  Larg e difference s betwee n item s 

withi n a  kin d wer e als o found .  Withi n "Bird, "  4 0 % 
of  categorizatio n response s wer e grade d t o 
"Penguin, "  whil e les s tha n 1 0 % wer e grade d fo r 
"Hummingbird. "  Analyse s o f  response s t o 
typicalit y judgments ,  however ,  reveale d patter n 
analogou s t o tha t  foun d wit h categorizatio n 
judgment s (se e Figur e 2) .  Instance s o f  "Female " 
wer e give n mor e absolut e typicalit y rating s tha n 
wer e instance s o f  animals ,  fo r  example .  Onl y 4 6 % 
of  th e typicalit y judgment s fo r  "Female "  wer e 
absolute ,  though ,  compare d wit h 8 0 % o f  th e 
categorizatio n judgments . 

Discussio n 

Categorization judgments were predominantly 
absolut e fo r  female s an d largel y grade d fo r  reds . 
Comparison s sho w tha t  membershi p judgment s 
fo r  artifac t  categorie s an d natura l  kin d categorie s 
showe d a  significan t  degre e o f  gradednes s 
compare d wit h controls .  However ,  a  simila r 
patter n o f  result s woul d hav e bee n obtaine d b y 
comparin g typicalit y  ratings .  Typicalit y ma y hav e 
bee n affectin g categorizatio n judgments .  I t  i s 
unlikel y tha t  subject s wer e simpl y usin g typicalit y 
as th e basi s o f  bot h typicalit y an d categorizatio n 

Proportio n o f  Abso lu t e R e s p o n s e s t o 

Categorizatio n a n d Typicalit y Ra t ing s 
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Figur e 2 :  Categorizatio n an d Typicalit y Ratings :  Stud y 1 
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Figur e 3 :  Stimul i  fo r  Stud y 2 

judgmen t s b e c a u s e ther e w e r e significan t 
difference s i n th e percentag e o f  absolut e 
response s t o th e tw o kind s o f  judgment s (fo r 
s o me items) .  However ,  w e canno t  conclud e wit h 
certaint y tha t  th e categorizatio n rating s trul y 
reflecte d subjects '  belief s abou t  whe the r 
categor y membersh i p I s a  matte r  o f  degre e o r 
not ;  w e migh t  stil l  b e measurin g th e gradednes s 

of  typicalitŷ . 
T h e result s o f  stud y 1  ca n b e take n a s 

suggestiv e tha t  subject s vie w membersh i p i n 
natura l  kin d an d artifac t  categorie s a s a  matte r  o f 
degree .  H o w e v e r ,  suc h result s d e p e n d o n 
subject s explicitl y  distinguishin g typicalit y fro m 
categorization .  Stud y 2  report s a n attemp t  t o 
replicat e th e result s o f  Stud y 1  usin g a  metho d 
tha t  d o e s no t  requir e subject s t o explicitl y 
interpre t  question s a s askin g fo r  categorizatio n o r 
typicalit y judgments . 

Stud y 2 

Whether membership in a category is thought to 
b e absolut e o r  a  matte r  o f  degre e shoul d affec t 
h o w disagreement s abou t  a n item' s categor y 
m e m b e r s h i p ca n b e resolved .  A s s u m e tw o 
peopl e disagre e abou t  whethe r  a  particula r 
instanc e i s o r  i s  no t  a  m e m b e r  o f  a  give n category . 
If  th e categor y ha s all-or-non e membership ,  the n 
o n e o f  th e peopl e mus t  b e wrong .  Imagin e a 
disput e regardin g whethe r  1734 1 i s a  m e m b e r  o f 

2 W e ar e attemptin g t o replicat e th e result s o f 
Stud y 1  usin g differen t  set s o f  categorie s wher e 
typicalit y wil l  b e matche d acros s ite m types .  All-or -
non e categorie s use d are,"Eve n number "  an d 
"U.S .  Currency. " 

th e categor y "prim e number. "  W e m a y no t  kno w 
th e answer ,  bu t  presumabl y ther e ar e s o m e fact s 
we coul d uncove r  tha t  woul d prov e th e issu e on e 
w ay o r  th e other .  I f  th e categor y admit s degree s 
of  membersh ip ,  o n th e othe r  hand ,  the n i t  i s 
possibl e fo r  there  t o b e n o w a y t o demonstrat e 
tha t  on e positio n i s incorrect .  Sinc e a n objec t  m a y 
b e partl y a  m e m b e r  o f  th e category ,  ther e m a y b e 
unresolvabl e dispute s abou t  whethe r  i t  i s 
"enough "  o f  a  m e m b e r  t o b e s o identified . 
Conside r  a  debat e abou t  categorizin g somebod y 
as friendl y o r  not .  W e coul d agre e o n al l  th e fact s 
of  th e matte r  ye t  no t  agre e o n h o w friendl y 
s o m e o n e ha s t o b e t o b e calle d friendly .  A  simila r 
metho d w a s use d b y Mal t  (1991 ;  studie s 4&5 )  i n 
a stud y o f  people' s belief s abou t  th e 
comple tenes s o f  thei r  representation s o f 
categories .  H o w e v e r ,  tha t  stud y w a s no t 
designe d t o allo w conclusion s abou t  th e 
gradednes s o f  categories .  I n th e presen t  study , 
subject s wer e aske d t o judg e whethe r  certai n 
disagreement s migh t  b e unresolvabl e a s a  w a y o f 
assessin g whethe r  membershi p i n th e categorie s 
w as though t  t o b e all-or-non e o r  a  matte r  o f 
degree .  Dispute s involvin g all-or-non e categorie s 
shoul d b e resolvabl e b y factua l  discoveries . 

M e t h o d s 

Subjects. Subjects were 20 University of 
Michiga n undergraduate s participatin g i n 
experiment s a s par t  o f  th e requirement s o f  a n 
introductor y psycholog y course .  N o subject s i n 
Stud y 2  ha d participate d i n Stud y 1 . 

Procedure. Subjects were presented with 
instruction s regardin g grade d membershi p an d 
th e possibilitie s o f  disagreements .  Afte r  readin g 
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thes e instruction s the y wer e presente d wit h 
compute r  screen s describin g a n encounte r  wit h 
an unusua l  objec t  an d a  disagreemen t  abou t  ho w 
tha t  objec t  shoul d b e categorized .  Th e instance s 
bein g argue d abou t  wer e describe d a s unusua l 
members o f  a  superordinat e clas s (e.g. ,  Joh n an d 
Jan e hav e com e acros s a  strang e animal) .  Th e 
disagreemen t  wa s the n presente d a s t o ho w t o 
categoriz e th e objec t  (e.g. ,  Joh n say s th e anima l 
i s  a  lizard ;  Jan e say s th e anima l  i s  no t  a  lizard) .  Fo r 
eac h screen ,  subject s wer e aske d t o indicat e 
whethe r  on e o f  th e peopl e mus t  b e wron g o r 
whethe r  i t  wa s possibl e fo r  peopl e t o legitimatel y 
disagre e (se e Figur e 3) . 
Stimuli .  Stimul i  wer e 3 2 disagreements .  Fou r 
disagreement s involve d categorie s wit h absolut e 
membership :  fou r  involve d grade d categorie s . 
Eigh t  disagreement s revolve d aroun d animal s 
and eigh t  concerne d artifact s (se e Figur e 3) . 
Eigh t  scene s involve d a  transforme d anima l  (fou r 
"surface "  transformation s an d fou r  "deep " 
transformations) .  T o giv e subject s a n ide a o f  th e 
diversit y the y shoul d consider ,  th e eigh t 
transformatio n item s wer e presente d first .  Orde r 
of  presentatio n wa s otherwis e random . 

Result s 

Figure 4 presents the proportion of subjects who 
indicate d tha t  th e disputant s coul d legitimatel y 
disagree .  T o asses s gradedness ,  response s t o 
targe t  categorie s wer e compare d wit h response s 

t o "defined "  items .  A s i n Stud y 1 .  th e differenc e 
i n eac h subject' s mea n numbe r  o f  "ca n disagree " 
response s t o "defined "  an d targe t  Item s wa s 
calculate d (target-"defined") .  I f  thes e difference s 
wer e significantl y positive ,  the n thi s mean s tha t 
more disagreement s wer e accepte d fo r  th e targe t 
category .  Subject s wer e significantl y mor e likel y 
t o answe r  "ca n disagree "  t o anima l  item s tha n 
the y wer e t o "defined "  item s (1(19 )  =  3.3 , 

B<.005) .  Transformatio n item s als o differe d fro m 

"defined "  item s (t(19 )  -  1.8 ,  c<.0 5 an d 1(19 )  = 

4.4 ,  ii<.00 1 respectively) .  Disagreement s wer e 

more ofte n accepte d fo r  artifac t  item s tha n fo r 
"defined "  item s (1(19 )  =6.7 ,  j2<.001 )  .  Agai n ther e 

wer e som e difference s betwee n item s o f  th e 
same kind ;  4 2 % o f  subject s accepte d 
disagreement s fo r  categorizin g lizards ,  whil e onl y 
2 0 % allowe d disagreement s fo r  dogs . 

Discussio n 

Results from Study 2 largely support the findings 
of  Stud y 1 .  Again ,  th e validit y o f  th e measur e ca n 
be confirme d b y th e predicte d performanc e o n 
contro l  items .  Ver y fe w disagreement s wer e 
accepte d fo r  define d items ,  whil e disagreement s 
wer e largel y accepte d fo r  grade d items .  Subject s 
allowe d a  significan t  numbe r  o f  disagreement s fo r 
bot h natura l  kin d an d artifac t  categories .  Thi s 
suggest s tha t  membershi p i n bot h natura l  kin d 
and artifac t  categorie s ma y b e a  matte r  o f  degree . 

M e an Proportio n o f  " C a n Disagree ' 

R e s p o n s e s :  S tud y 2 

Define d ^ ^ J 

Grade d ^ ^ ^ ^ g M | i i i i | B M I W i i i l l i l i i | ^ ^ ^ M 
4-  1 

Animal s ^ ^ ^ ^ ( H H 
4 ^ ^ ^ ^ " ^ ^ ! ^ ^ 

Artifact s M M ^ M I l l l l l l ^ ^ ^ M 
4-  1 

Surfac e Trans .  ^ ^ B H H 
+ 1 ^ ^ ^ 

Deep Trans .  J | | ^ ^ 

0 0. 2 0. 4 0. 6 

Figure 4: Proportion of judgments that an argument may not be resolvable, Study 2 

0. 8 
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G e n e r a l  D i s c u s s i o n 

Our findings generally support earlier 
conclusion s draw n fro m studie s o f  typicalit y 
effect s (e.g. ,  Rosc h &  Mervis ,  1975) .  However , 
i n thes e studie s w e hav e t>ee n ver y carefu l  t o 
distinguis h question s o f  categorizatio n fro m 
question s o f  typicality .  I n apparen t  contras t  t o ou r 
findings .  Mal t  (1991 )  ha s argue d tha t  subjects ' 
believ e expert s ar e abl e t o mak e som e definitiv e 
categorizatio n decisions .  On e possibilit y  i s  tha t 
peopl e migh t  b e incline d t o accep t  exper t 
opinio n eve n thoug h the y believ e categorie s t o 

be graded. 3 O n th e othe r  hand ,  gradednes s o f 
membershi p ma y t> e th e resul t  o f  havin g multipl e 
set s o f  criteri a fo r  membershi p (Lakoff ,  1987) . 
Pilo t  wor k o n Stud y 2  reveale d tha t  man y 
subject s wh o accepte d disagreement s abou t  th e 
way animal s coul d b e categorize d reasone d tha t 
th e disputant s migh t  b e usin g differen t  criteri a fo r 
categor y membership .  Fo r  instance ,  on e migh t 
hav e perceptual ,  functiona l  and/o r  biologica l 
criteri a fo r  categorizin g somethin g a s a  bird .  An y 
one se t  o f  criteria ,  use d b y on e typ e o f  expert , 
may provid e a n absolut e categorization ,  bu t 
multipl e set s woul d allo w grade d responses . 
Gradednes s coul d aris e becaus e o f  uncertaint y 
or  disagreemen t  abou t  whic h criteria/exper t  wer e 
relevant .  W e ar e currentl y conductin g a  stud y t o 
tes t  thi s possiljilit y  usin g linguisti c hedge s (e.g. , 
"biologicall y speaking" )  t o focu s subject s o n 
particula r  criteria . 

Appendi x 1 

Item 1: A Surface Transformation. Doctors took a 

hors e an d di d a n operatio n tha t  pu t  blac k an d 
whit e stripe s al l  ove r  it s body .  The y cu t  of f  it s 
mane an d braide d it s tail .  The y traine d i t  t o sto p 
neighin g lik e a  horse ,  an d the y traine d i t  t o ea t 
wil d gras s instea d o f  oat s an d hay .  The y als o 
traine d i t  t o iv e i n th e wild s o f  Afric a instea d o f  i n a 
stable .  W h e n the y wer e al l  done ,  th e anima l 
looke d jus t  lik e a  zebra ,  (se e Keil ,  1989 ) 

Item 2: A Deep TrariSformatlori. This fish hatched 

fro m a n eg g lai d nea r  th e wast e pip e o f  a  nuclea r 
power  plan t  whic h discharge d irradiate d water .  A s 
thi s fis h gre w i t  becam e lon g an d thin .  It s fin s 
neve r  developed .  Afte r  a  whil e thi s anima l  starte d 
spendin g mor e tim e breathin g ai r  abov e th e 

surfac e o f  th e water .  Eventuall y i t  cam e t o liv e o n 
lan d wher e i t  slithere d aroun d catchin g an d 
eatin g smal l  bugs .  B y th e tim e th e anima l 
matured ,  it s hea d ha d flattene d an d i t  ha d 
develope d a  forke d tongue ,  (se e Rips ,  1989 ) 
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•^Conside r  tha t  w e accep t  exper t  opinio n 
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t o b e a  matte r  o f  degree . 
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