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THREE KIND S O F CONCEPTS? 

Barbara C. Malt 

Department of Psychology 

Lehig h U n i v e r s i t y 

B e t h l e h e m ,  P e n n s y l v a n i a 

For  man y year s r esea rche r s assume d tha t  al l  concep t s cou l d b e adequa te l y 

d e s c r i b e d b y a  se t  o f  de f i n i n g (necessar y an d s u f f i c i e n t )  f e a t u r e s :  ana lyse s 

of  c o n c e p t s suc h a s bache lo r  int o fea tu re s suc h a s " u n m a r r i e d "  an d " m a l e "  wer e 

though t  t o b e e x t e n d i b l e t o o rd ina r y concep t s suc h a s bir d an d chai r  (Kat z & 

Fodo r ,  1 9 6 3 ) .  A  mor e recen t  v ie w i s tha t  fea tu re s ar e d i s t r i b u t e d acros s 

m e m b e rs o f  mos t  c a t e g o r i e s i n a  " fami l y r e s e m b l a n c e "  fash io n suc h tha t 

f ea tu re s wil l  b e tru e o f  som e subse t  o f  member s o f  th e c a t e g o r y ,  bu t  wil l 

neve r  b e s ing l y necessa r y o r  jo in t l y su f f i c ien t  fo r  ca tegor y m e m b e r s h i p (Rosc h 

& M e r v i s ,  1 9 7 5 ;  W i t t g e n s t e i n ,  1 9 5 3 ) .  Unde r  thi s v iew ,  man y commo n concept s 

cons is t  o f  a  se t  o f  f ea tu re s tha t  ar e onl y assoc ia te d wit h th e ca tego r y wit h 
some p r o b a b i l i t y . 

The importance of non-defining features in concept representations is by 

no w u n d e n i a b l e (Rosc h &  M e r v i s ,  1975 ;  Smi th ,  S h o b e n ,  &  R i p s ,  1 9 7 4 ) .  Thei r 

impo r tanc e doe s n o t ,  h o w e v e r ,  p rec lud e th e poss ib i l i t y  tha t  de f i n in g feature s 

ar e a ls o invo lve d i n concep t  r e p r e s e n t a t i o n s .  A r m s t r o n g ,  G l e i t m a n ,  an d 

G l e i t m a n ( 1 9 8 3 )  hav e show n tha t  pa t te rn s o f  reac t io n t ime s an d typ ica l i t y 

ra t i ng s take n a s suppor t  fo r  th e fami l y resemb lanc e v ie w ca n a ls o b e obta ine d 

fo r  c o n c e p t s suc h a s bache lo r  tha t  p resumab l y d o invo lv e de f in in g f e a t u r e s . 

O the r s (e .g .  Oshe rso n &  Smi th ,  1981 ;  Rey ,  1985 )  hav e argue d o n logica l  g round s 

tha t  a  pur e fami l y resemb lanc e vie w ma y no t  b e su f f i c ien t  t o accoun t  fo r  fact s 

abou t  ho w w e us e c o n c e p t s . 

To solve these problems, concepts are now sometimes said to contain both 

n o n - d e f i n i n g f e a t u r e s an d a  c o n c e p t  " c o r e "  o f  d e f i n i n g f e a t u r e s ( e . g . 

A r m s t r o n g e t  a l . ,  1 9 8 3 ; ,  K e i l ,  1986 ;  Medi n &  Smi th ,  1 9 8 4 ;  Rey ,  1 9 8 5 ) .  Ye t 

eve n th i s sor t  o f  hybr i d proposa l  i s  no t  en t i re l y s a t i s f a c t o r y .  A  var ie t y o f 

e v i d e n c e sugges t s tha t  a r t i fac t  concep t s ( toy .  furn i  tu re .  game .  e t c . )  ma y 

d i f fe r  i n impor tan t  way s fro m natura l  Icin d concep t s ( b i  r  d .  f i sh ,  t r ee ,  e tc . ) 

For  i n s t a n c e ,  eve n th e mos t  a typ ica l  member s o f  natura l  kin d ca tego r i e s see m 

t o t ru l y be lon g t o thei r  ca tegor y (e .g .  a  pengu i n i s a  f u l l - f l edge d member  o f 

th e ca tego r y "b i rd "  n o mat te r  ho w l i t t l e i t  resemb le s othe r  b i r d s ) ,  wherea s 

a typ ica l  m e m b e r s o f  a r t i fac t  ca tego r i e s see m t o onl y "sor t  o f "  be lon g t o th e 

ca tego r y (e .g .  a  lam p i s a  ver y marg ina l  member  o f  th e ca tegor y " f u rn i t u re " ) 

[Rey ,  1 9 8 5 ;  L a k o f f ,  1 9 8 7 ] .  S im i l a r l y ,  unc lea r  case s see m t o ar is e fo r  natura l 

kin d c a t e g o r i e s du e t o insu f f i c ien t  know ledg e abou t  c r i t i ca l  p rope r t i e s o f  th e 

c a t e g o r i e s (e .g .  i n t ry in g t o decide -  whethe r  a  tomat o i s a  frui t  o r  a 

v e g e t a b l e ) ,  wh i l e the y see m t o ar is e fo r  a r t i fac t  ca tego r i e s du e t o lac k o f 

c lea r  b o u n d a r i e s be twee n th e ca tego r i e s (e .g .  i n t ry in g t o dec id e whethe r  a  T V 

i s f u rn i t u r e o r  a n e lec t r i ca l  a p p l i a n c e )  [Rey ,  1983 ;  M a l t ,  1 9 8 5 ] .  Thes e 

o b s e r v a t i o n s sugges t  tha t  natura l  kin d concep t s posses s someth in g muc h mor e 

c o r e - l i k e tha n a r t i fac t  concep t s do . 

But if, as previous investigations (e.g. Rosch & Mervis, 1975) suggested, 

peop l e o f te n d o no t  kno w necessa r y an d su f f i c ien t  fea tu re s fo r  natura l  k i nds . 
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then what underlies the difference between the two types of concepts? First, 

th e n a t u r e o f  th e f e a t u r e i n fo rma t i o n ma y s t i l l  d i f f e r  b e t w e e n th e tw o i n a 

sub t l e bu t  impor tan t  way :  Wh i l e na tu ra l  k in d c o n c e p t s ma y i n c l u d e a t  leas t 

vagu e n o t i o n s abou t  th e e x i s t e n c e o f  cor e f e a t u r e s ,  a r t i f a c t  c o n c e p t s ma y no t 

inc lud e any th i n g r esemb l i n g po ten t ia l  cor e f e a t u r e s a t  a l l .  S e c o n d ,  ve r y 

d i f f e ren t  be l i e f s ma y b e hel d abou t  th e c o m p l e t e n e s s o f  th e f e a t u r e s a s a 

d e s c r i p t i o n o f  th e c a t e g o r y the y r e p r e s e n t :  W h i l e na tu ra l  k in d c o n c e p t s ma y 

inc lud e a  be l ie f  tha t  mor e c o m p l e t e cor e i n f o r m a t i o n i s i n p r i n c i p l e k n o w a b l e , 

an d i s i n fac t  know n b y e x p e r t s ,  a r t i f ac t  c o n c e p t s ma y i nc l ud e a  be l i e f  tha t 

th e c h a r a c t e r i s t i c  f e a t u r e s r e p r e s e n t e d ar e al l  t he r e i s t o kno w abou t  th e 

ca tego ry . 

The experiments reported below explore the possibility that these two 

separa t e type s o f  c o n c e p t s e x i s t .  The y a ls o i n v e s t i g a t e th e p o s s i b i l i t y  tha t 

a thir d kin d o f  concep t  e x i s t s :  thos e suc h a s b a c h e l o r  an d g  r a n d m o t h e r  fo r 

whic h th e t r ad i t i ona l  a n a l y s i s i n te rm s o f  de f i n i n g f e a t u r e s hav e seeme d mos t 

sa t i s f ac to r y ( hence fo r t h t o b e re fe r re d t o a s " r e l a t i o n a l  k i n d s " ,  s i n c e the i r 

d e f i n i t i o n o f te n invo lve s a  r e l a t i o n s h i p b e t w e e n on e p e r s o n o r  ob jec t  an d 

a n o t h e r ) .  Thes e la t te r  c o n c e p t s woul d p r e s u m b a b l y i nc lud e bot h n e c e s s a r y an d 

su f f i c ien t  f e a t u r e s an d a  be l ie f  tha t  k n o w l e d g e o f  r e l evan t  f e a t u r e s i s 

c o m p l e t e . 

EXPERIMENT 1 

Lakoff (1972) argued that linguistic hedges (e.g. "loosely speaking;" 

" t e c h n i c a l l y " )  d i f f e r  amon g t h e m s e l v e s i n th e k ind s o f  f e a t u r e s tha t  the y 

refe r  to .  I f  s o ,  look in g a t  a c c e p t a b i l i t y  j udgmen t s fo r  s e n t e n c e s c o m b i n i n g 

d i f fe ren t  hedge s wit h va r i ou s ca tego r y term s shou l d she d l igh t  o n wha t  so r t s 

of  f ea tu re s th e concep t  r e p r e s e n t a t i o n s c o n t a i n .  S u b j e c t s i n th i s e x p e r i m e n t 

rea d s e n t e n c e s c o n t a i n i n g a  hedg e an d a  ca tego r y ter m (e .g .  " L o o s e l y s p e a k i n g , 

that ' s a  b i rd "  an d " T e c h n i c a l l y ,  tha t ' s a  p iec e o f  c l o t h i n g " ) ,  an d judge d 

whethe r  eac h s e n t e n c e wa s sens ib l e o r  n o t . 

The four hedges used were by "by definition," "technically," "according 

t o e x p e r t s , "  an d " l oose l y s p e a k i n g . "  A  va r ie t y o f  a r g u m e n t s ( L a k o f f ,  1 9 7 2 ; 

M a l t ,  1 9 8 5 )  s u g g e s t  t h a t  "b y d e f i n i t i o n "  s h o u l d o n l y b e a c c e p t a b l e i n 

c o m b i n a t i o n w i t h c a t e g o r i e s fo r  w h i c h o n e k n o w s d e f i n i n g f e a t u r e s ; 

" t echn i ca l l y "  shou l d b e a c c e p t a b l e wit h thos e fo r  wh ic h d e f i n i n g f e a t u r e s ar e 

ei the r  know n o r  ar e be l i eve d t o e x i s t ;  " acco rd in g t o e x p e r t s "  shou l d b e 

accep tab l e on l y whe n th e c o m p l e t e mean in g o f  th e wor d i s a s s u m e d t o b e know n 

t o expe r t s i n a  doma i n bu t  no t  t o eve ryon e e l s e ;  an d " l oose l y s p e a k i n g "  shou l d 

be a c c e p t a b l e whe n a  ca tego r y doe s no t  hav e c lea r  b o u n d a r i e s .  Thu s i f  th e 

propose d d i s t i n c t i o n s amon g c o n c e p t s ar e c o r r e c t ,  "b y d e f i n i t i o n "  shou l d b e 

most  a c c e p t a b l e w i t h r e l a t i o n a l  k i n d c a t e g o r i e s s u c h a s " b a c h e l o r " ; 

" t e c h n i c a l l y "  wit h bot h re la t iona l  k ind s an d na tu ra l  k i n d s ;  " a c c o r d i n g t o 

e x p e r t s "  wit h na tu ra l  k i n d s ;  an d " l oose l y s p e a k i n g "  wit h a r t i f ac t  c a t e g o r i e s . 

A previous experiment (Malt, 1985) tested similar predictions using a 

tota l  o f  twe lv e c a t e g o r i e s .  Resu l t s suppo r te d th e p r e d i c t i o n s :  fo r  i n s t a n c e , 

sen tence s comb in in g " l oose l y s p e a k i n g "  wit h na tu ra l  k in d te rm s (e .g .  " L o o s e l y 

speak ing ,  tha t ' s a  t r e e " )  rece ive d lo w r a t i n g s ,  wh i l e s e n t e n c e s c o m b i n i n g 

" loose l y s p e a k i n g "  wit h a r t i f ac t  term s (e .g .  " Loose l y s p e a k i n g ,  tha t ' s a 

too l " )  rece ive d s i g n i f i c a n t l y h ighe r  r a t i n g s .  Peop l e c l e a r l y t rea te d th e 

d i f fe ren t  c o n c e p t s d i f f e r e n t l y i n thi s task ,  an d th e d i f f e r e n c e s c o r r e s p o n d e d 
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t o th e p r o p o s e d d i s t i n c t i o n s i n th e n a t u r e o f  th e r e p r e s e n t a t i o n s .  Th e 

p r e s e n t  e x p e r i m e n t  wa s d e s i g n e d t o p rov i d e a d d i t i o n a l  suppor t  fo r  thes e 

r e s u l t s i n tw o w a y s :  f i r s t ,  t o e s t a b l i s h the i r  g e n e r a l ! 

bu t  no t  t o th e a v e r a g e l anguag e use r 

Me tho d 

Twenty-four Lehigh University undergraduates participated. Four artifact 

t e rm s ( s p o r t ,  toy ,  a p p l i a n c e ,  m a c h i n e ) ,  fou r  na tu ra l  k in d te rm s (s ta r , 

p l a n e t ,  m i n e r a l ,  g r a s s ) ,  an d fou r  re la t i ona l  k in d te rm s ( o r p h a n ,  m a j o r i t y , 

h o l e - i n - o n e ,  s t e a l i n g )  wer e used .  A s note d a b o v e ,  th e fou r  hedge s wer e 

" t e c h n i c a l l y , "  " b y d e f i n i t i o n , "  " l o o s e l y s p e a k i n g , "  an d " a c c o r d i n g t o 

e x p e r t s . "  Eac h hedg e wa s pa i re d wit h eac h c a t e g o r y ,  an d ever y sub jec t  sa w al l 

ta rge t  s t i m u l i .  Targe t  s t imu l i  wer e mixe d wi t h f i l le r  s e n t e n c e s invo lv in g 

h e d g e s an d c a t e g o r i e s no t  o f  in te res t  i n th i s e x p e r i m e n t ,  an d tw o rando m 

o r d e r s o f  s e n t e n c e s wer e c o n s t r u c t e d .  Th e ra t in g sca l e wa s f ro m " 1 "  t o " 7 , " 

w i t h h i g h n u m b e r s i n d i c a t i n g h i g h j u d g e d s e n s i b i l i t y  an d lo w n u m b e r s 

i n d i c a t i n g lo w judge d s e n s i b i l i t y . 

Results 

Mean ratings for each category type and hedge combination are given in 

th e tab l e b e l o w . 

re la t i ona l  kin d na tura l  k in d a r t i f ac t 

by d e f i n i t i o n 

a c c o r d i n g t o e x p e r t s 

l oose l y s p e a k i n g 

t echn i ca l  l y 

5 . 8 

3. 4 

3. 3 

5. 5 

5. 5 

5. 5 

3. 0 

5. 1 

5. 3 

3. 7 

4. 2 

5. 3 

TABLE 1 

R e s u l t s r e p l i c a t e d t h o s e o f  M a l t  ( 1 9 8 5 ) :  A s p r e d i c t e d ,  " l o o s e l y 

s p e a k i n g "  wa s judge d mor e sens ib l e wi t h a r t i f ac t  c a t e g o r i e s tha n wit h th e 

o t h e r s ;  " a c c o r d i n g t o e x p e r t s "  wa s judge d mos t  s e n s i b l e wit h na tu ra l  kin d 

c a t e g o r i e s ,  an d "b y d e f i n i t i o n "  wa s judge d mos t  sens ib l e wit h re la t iona l 

k i n d s .  Th e p a t t e r n fo r  " t e c h n i c a l l y "  wa s no t  a s p r e d i c t e d ;  i t  rece ive d 

a p p r o x i m a t e l y e q u a l  r a t i n g s fo r  al l  c a t e g o r y t y p e s .  T h i s f i n d i n g i s 

c o n s i s t e n t  wit h a  marg ina l  resul t  fo r  " t e c h n i c a l l y "  i n th e ea r l i e r  e x p e r i m e n t . 
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and will be discussed later- For the other three hedges, ratings again 

suppor t  th e p roposa l  tha t  a r t i f a c t ,  natura l  k ind ,  an d re l a t i o n k in d c o n c e p t s 

d i f fe r  i n th e i n f o rma t i o n con ta ine d i n th e menta l  r e p r e s e n t a t i o n .  (Not e tha t 

co lum n c o m p a r i s o n s ar e no t  m e a n i n g f u l ,  s inc e th e hedge s t h e m s e l v e s var y 

somewhat  i n f a m i l i a r i t y an d " g o o d n e s s " ) . 

Statistical analysis confirms these observations. An overall ANOVA 

showe d a  s i gn i f i can t  i n te rac t i o n be twee n hedg e an d c a t e g o r y t y p e ,  F ( 6 ,  138 )  = 

3 3 . 5 4 ,  p  <  . 001 .  Ind iv idua l  con t ras t s o n row s showe d tha t  " l o o s e l y s p e a k i n g " 

was judge d mor e sens ib l e wit h a r t i fac t  ca tego r i e s tha n wit h th e o t h e r s [F (1 , 

69 )  =  2 2 . 0 5 ,  p  <  . 0 0 1 ] ;  "accord in g t o e x p e r t s "  wa s judge d mos t  s e n s i b l e wit h 

natura l  kin d c a t e g o r i e s [F(1 ,  6 9 )  =  6 1 . 2 5 ,  p  <  . 0 0 1 ] ;  an d "b y d e f i n i t i o n "  wa s 

judge d mos t  sens ib l e wit h re la t iona l  k ind s [F(1 ,  6 9 )  =  3 . 2 0 ,  .1 0 <  p  <  . 0 5 ] . 

Rat ing s fo r  " t e c h n i c a l l y "  di d no t  confor m t o th e p red i c te d pa t te r n [F (1 ,  6 9 )  = 

0. ) 

EXPERIMENT 2 

The second experiment asked about beliefs about concept completeness more 

exp l i c t l y .  Sub jec t s wer e tol d t o imagin e the y wer e t ry in g t o teac h ob jec t 

names t o a  v i s i to r  fro m anothe r  p l a n e t .  The y wer e the n g ive n s c e n a r i o s i n 

whic h the y encoun te r  a n a r t i f a c t ,  natura l  k ind ,  o r  re la t i ona l  k in d exemp la r 

tha t  i s  d i f f i cu l t  t o c l ass i f y .  Fo r  i ns tance ,  a  scenar i o wit h na tu ra l  k ind s 

was a s f o l l o w s : 

"In an orchard on the outskirst of town, you see a tree that seems 

t o yo u t o b e sor t  o f  ha l fwa y be twee n a n o rang e tre e an d a  lemo n t r e e . 

You exp la i n th e d i lemm a t o th e v i s i t o r ,  an d yo u say : 

a. "If I could think about it long enough, I could tell you 

whic h i t  i s . " 

b .  "We' d hav e t o as k a n exper t  t o tel l  u s whic h i t  i s . " 

c .  " W e l l ,  I  gues s yo u ca n cal l  i t  wh icheve r  yo u w a n t . " 

If people actually know the defining features for a category, they should 

be l iev e tha t  the y wil l  b e abl e t o mak e a  correc t  c l a s s i f i c a t i o n d e c i s i o n eve n 

i n d i f f i cu l t  c a s e s ,  an d the y shoul d choos e op t io n ( a ) .  I f  the y be l i ev e tha t 

the y don' t  hav e al l  th e re levan t  in fo rmat io n bu t  a n exper t  d o e s ,  the y shou l d 

fee l  tha t  consu l t i n g someon e els e woul d b e necessar y [opt io n ( b ) ) .  I f  the y 

bel iev e tha t  the y hav e al l  th e poss ib l e in fo rmat io n bu t  th e b o u n d a r i e s o f  th e 

ca tegor ie s ar e fuzzy .  the y shoul d fee l  tha t  th e c l a s s i f i c a t i o n i s s imp l y 

inde te rm ina t e [opt io n ( c ) ] . 

Method 

Forty Lehigh University undergraduates participated. There were 22 

t a r g e t  s c e n a r i o s ,  c o n s i s t i n g o f  8  n a t u r a l  k i n d s c e n a r i o s ,  8  a r t i f a c t 

s c e n a r i o s ,  an d 6  r e l a t i o n a l  k i n d s c e n a r i o s .  E a c h s c e n a r i o i n v o l v e d a 

desc r ip t i o n o f  a n objec t  tha t  appeare d t o b e ha l fwa y be twee n tw o fami l i a r 

ca tego r i es .  Th e pai r s o f  ca tegor ie s fo r  natura l  k ind s wer e r o b i n - s p a r r o w ; 

oak -map le ;  s a r d i n e - a n c h o v y ;  r o s e - c a r n a t i o n ;  c h i c k e n - t u r k e y ;  o rang e t r e e - l e m o n 

t ree ;  t r o u t - b a s s ,  an d m a r i g o l d - d a n d e l i o n .  Th e pa i r s fo r  a r t i f ac t s wer e cha i r -

couch ;  b o a t - s h i p ;  s h i r t - b l o u s e ;  hid e an d seek - tag ;  b o o k c a s e - s h e l f ;  c a r - t r u c k ; 

s o c k s - s t o c k i n g s .  Th e pai r s fo r  re la t iona l  k ind s wer e b a c h e l o r - w i d o w e r ; 
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triangle-square; prime number-odd number; homerun-triple; grandmother-aunt; 

an d eve n n u m b e r - o d d n u m b e r .  Thes e pa i r s wer e ob ta ine d i n a  p r e l i m i n a r y 

e x p e r i m e n t  i n whic h a  s e p a r a t e g rou p o f  2 4 sub jec t s wa s g ive n th e f i rs t  member 

of  eac h pa i r  an d s t a n d a r d i n s t r u c t i o n s fo r  ob ta i n i n g l i ngu is t i c con t ras t  set s 

("I f  i t ' s  no t  a n X ,  wha t  migh t  i t  b e ? " )  Th e mos t  f r e q u e n t l y l is te d respons e 

was use d a s th e secon d member  o f  eac h pai r -

Target scenarios were mixed with filler scenarios involving categories 

an d r e s p o n s e o p t i o n s no t  o f  in te res t  i n thi s e x p e r i m e n t .  Tw o d i f f e ren t 

s t i m u l u s se t s wer e c o n s t r u c t e d ,  eac h con ta i n i n g hal f  th e s c e n a r i o s o f  eac h 

c a t e g o r y t y p e .  Hal f  th e s u b j e c t s rece ive d eac h se t .  Tw o v e r s i o n s o f  eac h se t 

wer e u s e d ,  d i f f e r i n g i n th e orde r  o f  s c e n a r i o s an d th e orde r  o f  respons e 

o p t i o n s . 

R esu I t s 

The table below gives the number of subjects out of 40 who chose each 

op t i o n o n th e m a j o r i t y o f  t r i a l s fo r  eac h o f  th e th re e ca tego r y t y p e s . 

op t i o n (a ) 
" . . t h i n k . . " 

op t i o n (b )  op t io n (c )  mixe d 

" . . e x p e r t . . "  " . . w h i c h e v e r . . " 

a r  t  i  fac t 

na tu ra l  k in d 

re l a t i ona l  k in d 

5 

3 0 

10 

25 

5 

21 

TABLE 2 

C h i - s q u a r e va lue s wer e compute d compar in g respons e pa t t e rn s fo r  eac h 

c a t e g o r y typ e t o th e pa t t e r n expec te d i f  cho i ce s wer e random .  Response s fo r 

al l  t h re e c a t e g o r y type s d i ve rge d s i g n i f i c a n t l y fro m r a n d o m n e s s ,  X  =  32.3 2 

fo r  a r t i f a c t s an d X  =  41 .1 8 fo r  na tura l  k i n d s ,  p  <  .00 1 fo r  bo th ;  X  =  8 .58 , 

p <  .02 5 fo r  re la t i ona l  k i n d s . 

The pattern of responding clearly supported the predictions for artifact 

an d na tu ra l  k in d c a t e g o r i e s .  Sub jec t s tende d t o choos e op t io n (c )  fo r 

a r t i f a c t s an d op t i o n (b )  fo r  natura l  k i n d s ,  sugges t i n g tha t  the y be l iev e 

c l a s s i f i e i a t i o n i s no t  c l ea r - cu t  fo r  a r t i f a c t s bu t  i s  fo r  na tura l  k ind s an d 

ca n b e d e t e r m i n e d b y e x p e r t s .  Respons e pa t t e rn s fo r  bot h type s d i ve rge d 

s i g n i f i c a n t l y fro m r a n d o m n e s s . 

Contrary to prediction, people tended to choose either option (b) or 

o p t i o n ( c )  fo r  re la t i ona l  k i n d s .  On e i n t e r p r e t a t i o n i s tha t  re la t iona l  k ind s 

a r e no t  q u a l i t a t i v e l y d i f f e r e n t  f r o m a r t i f a c t s o r  n a t u r a l  k i n d s .  A n 

a l t e r n a t i v e ,  h o w e v e r ,  i s  tha t  sub jec t s foun d i t  od d t o eve n p ropos e th e 

e x i s t e n c e o f  a n en t i t y ha l fwa y be twee n tw o re la t iona l  kin d c a t e g o r i e s an d 

assume d tha t  thei r  know ledg e woul d b e i nsu f f i c i en t  t o dea l  wit h suc h anoma lou s 

c a s e s .  Thi s p o s s i b i l i t y  woul d b e fu r the r  ev i denc e fo r  th e w e l l - d e f i n e d na tu r e 

of  thes e c a t e g o r i e s an d wil l  b e exp lo re d i n fu tu r e e x p e r i m e n t s . 
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D I S C U S S I ON 

Armstrong et al.'s (1983) experiments mentioned earlier demonstrate that 

s tanda r d r e a c t i o n t im e an d t y p i c a l i t y ra t in g task s canno t  p r o v i d e d e f i n i t i v e 

e v i d e n c e abou t  th e e x i s t e n c e o f  d e f i n i n g f e a t u r e s i n a  c o n c e p t .  A l t e r n a t i v e 

task s mus t  b e foun d tha t  re f lec t  u n d e r l y i n g k n o w l e d g e abou t  a  c a t e g o r y ra the r 

tha n p e r f o r m a n c e s t r a t e g i e s ,  an d tha t  d o no t  r equ i r e c o n s c i o u s a c c e s s t o th e 

k n o w l e d g e .  Th e e x p e r i m e n t s repor te d he r e d e m o n s t r a t e tha t  p e o p l e m a k e 

d i s t i n c t i o n s amon g c o n c e p t s i n task s tha t  cal l  o n the i r  l i n g u i s t i c i n t u i t i o n s 

ra the r  tha n p e r f o r m a n c e i n a  speede d task .  T h u s ,  th e l i n g u i s t i c j u d g m e n t 

task s use d i n thes e e x p e r i m e n t s appea r  t o p r o v i d e a n a p p r o a c h tha t  i s 

sens i t i v e t o sub t l e v a r i a t i o n s i n th e con ten t  o f  c o n c e p t s . 

The most striking outcome of the two experiments is that subjects show a 

shar p d i s t i n c t i o n i n th e ex ten t  t o whic h the y fee l  na tu ra l  k in d an d a r t i f a c t 

concep t s ca n b e use d i n a  l oose ,  n o n - t e c h n i c a l  way .  I n bot h E x p e r i m e n t  1  an d 

th e e a r l i e r  h e d g e s s t u d y ,  s u b j e c t s f o u n d " l o o s e l y s p e a k i n g "  m u c h m o r e 

a c c e p t a b l e wit h a r t i f a c t s tha n wit h na tu ra l  k in d t e r m s ,  w h i l e the y foun d 

"acco rd in g t o e x p e r t s "  (o r  " s c i e n t i f i c a l l y s p e a k i n g "  i n th e e a r l i e r  s t u d y ) 

mor e a c c e p t a b l e wit h na tu ra l  k i n d s .  A  s u b s e q u e n t  e x p e r i m e n t  ha s c o n f i r m e d 

tha t  th e resu l t  ho ld s eve n whe n th e na tura l  k in d an d a r t i f a c t  c a t e g o r i e s ar e 

c lose l y equa te d fo r  leve l  o f  a b s t r a c t i o n ;  t h u s ,  th i s resu l t  i s  no t  a n a r t i f a c t 

of  mor e c o n c r e t e c o n c e p t s i n th e na tu ra l  k in d d o m a i n .  I n E x p e r i m e n t  2 , 

sub jec t s c o n s i s t e n t l y chos e th e respons e "Yo u ca n cal l  i t  w h i c h e v e r  yo u w a n t " 

fo r  a m b i g u o u s a r t i f a c t s ,  wh i l e the y chos e "We' d hav e t o as k a n e x p e r t "  fo r 

natura l  k i n d s .  Thes e resu l t s toge the r  c l ea r l y i n d i c a t e tha t  th e a v e r a g e 

co l leg e s tuden t  p a r t i c i p a n t  be l i e ve s ther e i s a  c o m p o n e n t  o f  m e a n i n g t o 
natura l  k in d te rm s tha t  ma y no t  b e p resen t  i n h i s o r  he r  ow n men ta l 

r e p r e s e n t a t i o n o f  th e c a t e g o r y .  A  s im i l a r  be l ie f  doe s no t  see m t o ex is t  fo r 

a r t i f a c t s ;  th e s t u d e n t s appea r  t o b e w i l l i n g t o us e th e te rm s i n a  loose r 

fash io n an d t o be l i e v e tha t  suc h a s us e i s a p p r o p r i a t e .  Thes e r e s u l t s thu s 

suppor t  th e ide a tha t  na tura l  k in d an d a r t i f ac t  concep t  r e p r e s e n t a t i o n s 

d i f f e r ,  an d fu r the r  tha t  be l i e f s abou t  c o m p l e t e n e s s o f  k n o w l e d g e ar e a n 

impor tan t  c o m p o n e n t  o f  a  concep t  i n a d d i t i o n t o th e ac tua l  f e a t u r e s tha t  ar e 

r e p r e s e n t e d . 

Given that the linguistic judgments are sensitive to variations in 

c o n c e p t  r e p r e s e n t a t i o n s ,  o n e q u e s t i o n t h a t  r e m a i n s i s w h y t h e h e d g e 

" t e c h n i c a l l y "  di d no t  p roduc e th e p r e d i c t e d d i f f e r e n c e amon g th e c a t e g o r y 
type s i n E x p e r i m e n t  1  an d p roduce d onl y a  marg ina l  d i f f e r e n c e i n th e e a r l i e r 

hedge s s t u d y .  S u b j e c t s '  commen t s p rov id e som e ins igh t  o n th i s i s s u e .  Seve ra l 

po in te d ou t  tha t  i t  i s  o f te n p o s s i b l e t o imag in e c o n t e x t s w h e r e i t  wou l d b e 

a p p r o p r i a t e t o spea k t echn i ca l l y o f  a r t i f ac t  c a t e g o r i e s .  Fo r  i n s t a n c e ,  a 

depa r tmen t  s to r e migh t  es tab l i s h a  rul e t o d e t e r m i n e whe n a n ob jec t  shou l d b e 

d i sp laye d a s spo r t s e q u i p m e n t  v s .  whe n i t  b e l o n g s i n th e to y d e p a r t m e n t .  Thu s 

a techn ica l  d e f i n i t i o n ca n p o t e n t i a l l y ex is t  fo r  a n a r t i f a c t  ter m eve n i f  th e 

genera l  usag e i s no t  o f  th i s n a t u r e . 

Finally, it important to note that although there was enough consistency 

among th e na tu ra l  k ind ,  a r t i f a c t ,  an d re l a t i ona l  k in d te rm s t o p r o d u c e 

s i gn i f i can t  d i f f e r e n c e s amon g th e th re e g r o u p s ,  the r e wa s a ls o n o t i c e a b l e i te m 

v a r i a b i l i t y  i n th e e x p e r i m e n t s repor te d her e an d i n th e e a r l i e r  h e d g e s s tud y 

an d th e con t ro l  s tud y m e n t i o n e d a b o v e .  Fo r  e x a m p l e ,  " g r a s s "  r e c e i v e d r e c e i v e d 
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relatively low ratings for "according to experts" compared to the other 

natura l  kin d terms ,  an d "ship "  receive d a  relativel y hig h numbe r  o f  choice s o f 

"you' d hav e t o as k a n expert "  compare d t o othe r  artifac t  categories . 

I n almos t  al l  cases ,  th e discrepancie s see m t o involv e highl y familia r  natura l 

kind s bein g treate d mor e lik e artifac t  categorie s an d vic e versa .  Thes e 

observation s sugges t  tha t  categor y typ e pe r  s e i s no t  th e onl y determine r  o f 

concep t  representation .  Familia r  natura l  kin d concept s ma y ten d t o b e 

represente d mor e lik e artifac t  categorie s are ,  an d concept s fo r  unfamilia r 

artifact s use d mainl y i n restricte d setting s ma y ten d t o resembl e thos e fo r 

natura l  kinds .  Thi s possibilit y  i s  bein g explore d i n studie s i n progress . 
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