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D i v e r s i t y - B a s e d R e a s o n i n g i n C h i l d r e n A g e 5  t o 8 
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Departmen t  o f  Psychology ,  Universit y o f  Warwic k 

Coventr y C V 4 7 A L ,  Unite d K ingdo m 

Ulrike Hahn (HahnU@cardiff.ac.uk) 
Schoo l  o f  Psychology ,  Cardif f  Universit y 

Cardif f  CF l  3 Y G ,  Wales ,  Unite d K ingdo m 

Abstrac t 

One of the hallmarks of inductive reasoning by adults is the 
diversit y effect ,  namel y tha t  subject s dra w stronge r  inference s 
fro m a  divers e se t  o f  premis e statement s tha n fro m a  homoge -
nous se t  o f  premise s (Osherso n e t  al. ,  1990) .  However ,  pas t 
developmenta l  wor k (Lope z e t  al. ,  1992 ;  Guthei l  &  Gelman , 
1997 )  ha s no t  foun d diversit y effect s wit h childre n ag e 9  an d 
younger .  I n ou r  ow n experiments ,  w e foun d robus t  an d appro -
priat e us e o f  diversit y informatio n i n childre n a s youn g a s 5 
years .  Fo r  stimul i  w e use d picture s o f  peopl e an d thei r  posses -
sions ,  rathe r  tha n th e stimul i  concernin g animal s an d thei r 
biologica l  propertie s i n pas t  studies .  W e discus s implication s 
of  thes e result s fo r  model s o f  inductiv e reasoning . 

Introduction 

O ne o f  th e mos t  importan t  function s o f  categorie s i s  tha t 
the y allo w u s t o m a k e prediction s an d dra w inferences .  Fo r 
example ,  i n semina l  wor k b y Rip s (1975) ,  subject s dre w 
inference s fro m on e categor y o f  animal s t o another .  The y 
wer e tol d t o imagin e a n islan d wher e al l  member s o f  on e 
categor y o f  animals ,  suc h a s rabbits ,  hav e a  particula r  dis -
ease ,  the n the y estimate d th e proportio n o f  anothe r  anima l 
category ,  suc h a s dogs ,  tha t  woul d als o hav e thi s disease . 
Rip s foun d a  predominan t  tendenc y toward s similarity-base d 
reasoning ,  namel y peopl e wer e highl y sensitiv e t o th e simi -
larit y betwee n th e given ,  o r  premise ,  category ,  an d th e tar -
get ,  o r  conclusion ,  category .  A s a n example ,  subject s mad e 
stronge r  inference s fro m rabbit s t o dog s tha n fro m rabbit s t o 
bears .  Consisten t  wit h proposal s fro m philosoph y (e.g. .  Mill , 
1874) ,  i t  seem s tha t  similarit y betwee n a  premis e categor y 
an d a  conclusio n categor y i s  a  crucia l  determinan t  o f  th e 
strengt h o f  a n inductiv e inference . 

A limitatio n o f  thi s earl y wor k i s tha t  i t  onl y looke d a t  in -
ference s fro m on e categor y t o another .  I n contrast ,  peopl e 
wil l  ofte n fac e multipl e source s o f  evidenc e o r  multipl e 
categorie s w h e n drawin g a n inference .  Experimenta l  re -
searc h o n inductiv e inferenc e fro m multipl e categorie s coul d 
be especiall y revealin g abou t  th e processe s underlyin g in -
ductiv e ability .  Th e mos t  extensiv e an d influentia l  wor k o n 
inductio n fro m multipl e categorie s wa s conducte d b y Osher -
son ,  Smith ,  Wilkie ,  Lopez ,  an d Shafi r  (1990) .  The y reporte d 
severa l  phenomen a involvin g reasonin g wit h multipl e 
premis e categories ,  bu t  w e wil l  focu s o n wha t  i s perhap s th e 
most  basi c phenomenon ,  whic h w e refe r  t o a s th e diversit y 
effect .  Thi s phenomeno n i s illustrate d b y th e followin g ex -

ample .  I n thi s notation ,  th e statement s abov e th e lin e ar e 
premises ,  whic h ar e assume d t o b e true ,  an d th e tas k i s t o 
asses s th e strengt h o f  th e conclusio n statement ,  belo w th e 
line . 

Lion s hav e a n ulna r  artery . 
Giraffe s hav e a n ulna r  artery . 

Rabbits have an ulnar artery. 

Lions have an ulnar artery. 
Tiger s hav e a n ulna r  artery . 

Rabbits have an ulnar artery. 

(1 ) 

(2 ) 

Peopl e fin d argument s lik e (1 )  t o b e stronge r  tha n argu -
ment s lik e (2) ,  eve n thoug h giraffe s ar e ver y differen t  fro m 
rabbits .  W h a t  i s critica l  i s  th e diversit y o f  th e premis e cate -
gories .  Fo r  argumen t  (1) ,  lion s an d giraffe s ar e suc h a  di -
vers e se t  o f  premis e categorie s tha t  i t  seem s t o licens e a 
broa d se t  o f  inferences ,  suc h a s tha t  rabbit s an d man y othe r 
m a m m a ls hav e a n ulna r  arter y a s well .  I n contrast ,  fo r  ar -
gument  (2) ,  lion s an d tiger s ar e a  ver y non-divers e set ,  an d i t 
seems possibl e tha t  th e propert y o f  interest ,  havin g a n ulna r 
artery ,  coul d b e restricte d t o jus t  thes e tw o animal s o r  jus t  t o 
felines .  Supporte d b y thes e diversit y effect s i n adults ,  Osher -
so n e t  al .  (1990 )  develope d a  computationa l  mode l  o f  induc -
tio n tha t  include s no t  onl y a  similarity-base d componen t  bu t 
als o a  category-base d component ,  i n whic h peopl e generat e 
a superordinat e categor y an d asses s h o w wel l  th e premis e 
categorie s cove r  thi s superordinate .  I n th e presen t  example , 
lion s an d giraffe s woul d cove r  th e superordinate ,  mammals , 
bette r  tha n lion s an d tigers ,  henc e a  stronge r  inferenc e t o 
othe r  m a m m a l s woul d b e indicated .  Thi s accoun t  b y Osher -
so n e t  al .  no t  onl y describe s a  fairl y sophisticate d reasonin g 
procedur e bu t  als o presuppose s knowledg e o f  th e relevan t 
taxonomi c categor y structure . 

Becaus e th e diversit y effec t  seem s t o highl y revealin g 
bot h abou t  reasonin g mechanism s a s wel l  a s categorica l 
knowledge ,  ther e ha s bee n kee n interes t  amon g researcher s 
i n assessin g th e generalit y o f  thi s phenomenon .  H o w robus t 
i s diversity-base d reasoning ? Lope z (1993 )  devise d a 
stricte r  tes t  o f  diversity-base d reasoning ,  i n whic h peopl e 
chos e premis e categorie s rathe r  tha n simpl y evaluatin g ar -
gument s give n a  se t  o f  premises .  I n othe r  words ,  wil l  peo -
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pie' s choice s o f  premise s revea l  tha t  the y valu e divers e evi -
dence ? Subject s (America n colleg e students ,  a s i n Osherso n 
et  al. )  wer e give n a  fac t  abou t  on e m a m m al  category ,  an d 
the y wer e aske d t o evaluat e whethe r  al l  m a m m a l s hav e thi s 
property .  I n ai d o f  thi s task ,  subject s wer e allowe d t o les t 
one othe r  categor y o f  mamma ls .  Fo r  example ,  subject s 
woul d b e tol d tha t  lion s hav e som e property ,  the n the y wer e 
aske d whethe r  the y woul d tes t  leopard s o r  goat s a s well .  Th e 
resul t  wa s tha t  subject s consistentl y preferre d t o tes t  th e 
mor e dissimila r  ite m (e.g. ,  goat s rathe r  tha n leopards) .  I t 
appear s o n th e basi s o f  Lope z (1993 )  tha t  fo r  inductiv e ar -
gument s abou t  animals ,  subject s d o mak e robus t  us e o f  di -
versit y i n no t  onl y evaluatin g evidenc e bu t  als o i n seekin g 
evidence .  Th e result s ar e les s clea r  fo r  othe r  subjec t  popula -
tions ,  however .  I n particular ,  developmenta l  wor k ha s gen -
erall y faile d t o find  diversit y effect s i n children .  (Se e als o 
Lopez ,  Atran ,  Coley ,  Medin ,  &  Smith ,  1997 ,  an d Choi ,  Nis -
bett ,  &  Smith ,  1997 ,  fo r  cross-cultura l  results. ) 

The first  stud y o f  diversity-base d reasonin g wa s a  devel -
opmenta l  on e b y Care y (1985) ,  comparin g 6  yea r  old s an d 
adults .  Care y looke d a t  pattern s o f  inductiv e projectio n give n 
th e premise s tha t  tw o divers e animals ,  dog s an d bees ,  hav e 
some biologica l  property .  Th e purpos e o f  thi s stud y wa s t o 
see whethe r  subject s reaso n tha t  "i f  tw o suc h disparat e ani -
mal s a s dog s an d bees "  hav e thi s propert y the n "al l  comple x 
animal s must "  (p .  141) .  Indeed ,  adult s m a d e broad  infer -
ence s t o al l  animals ,  extendin g th e propert y no t  onl y t o 
thing s tha t  wer e clos e t o th e premise s (othe r  m a m m a l s an d 
insects )  bu t  als o t o othe r  member s o f  th e anima l  categor y 
(suc h a s bird s an d worms) .  I n contrast ,  th e childre n seeme d 
t o trea t  eac h premis e separately ;  the y dre w inference s t o 
clos e matche s suc h a s othe r  m a m m a l s an d insects ,  bu t  the y 
di d no t  us e th e diversit y informatio n t o dra w a  mor e genera l 
conclusio n abou t  animals .  Therefor e i n thi s first  attemp t 
ther e wa s evidenc e fo r  effect s o f  diversit y i n adult s bu t  no t 
children .  I n a  follow-u p study ,  Care y looke d a t  diversit y 
effect s based  o n th e concep t  o f  livin g thin g rathe r  tha n ani -
mal .  Th e result s wer e actuall y les s clea r  fo r  thi s study ,  bu t 
again ,  ther e wa s no t  definitiv e evidenc e fo r  matur e diversity -
base d reasonin g i n children . 

Continuin g alon g thi s lin e o f  lookin g fo r  diversit y effect s 
i n children ,  Lopez ,  Gelman ,  Gutheil ,  an d Smit h (1992 ) 
foun d limite d evidenc e fo r  9  yea r  old s an d n o evidenc e fo r  5 
yea r  olds .  Fo r  th e 5  yea r  olds ,  choice s i n a  picture-base d tas k 
di d no t  sho w an y sensitivit y t o diversit y o f  premis e catego -
ries ,  eve n whe n th e diversit y wa s emphasize d b y th e ex -
perimenter .  However ,  9  yea r  old s di d sho w sensitivit y t o 
diversit y o f  premises ,  bu t  onl y fo r  argument s wit h a  genera l 
conclusio n categor y suc h a s animal .  The y di d no t  sho w di -
versit y effect s a t  al l  fo r  a  specifi c  conclusio n categor y suc h 
as rabbit .  Therefor e i t  seeme d tha t  diversity-base d reasonin g 
was somewha t  shak y i n 9  yea r  old s an d no t  a t  al l  presen t  i n 
5 yea r  olds .  Lope z e t  al .  interprete d th e lac k o f  diversit y 
effect s i n term s o f  th e Osherso n e t  al .  (1990 )  model ,  wit h th e 
reasonin g mechanis m fo r  generatin g an d usin g a  superordi -
nat e categor y no t  bein g well-develope d i n children . 

Guthei l  an d Gelma n (1997 )  m a d e a  furthe r  attemp t  t o find 
evidenc e o f  diversity-base d reasonin g fo r  specifi c  conclu -
sion s i n 9  yea r  olds ,  usin g categor y member s a t  lower ,  o r 
mor e concrete ,  taxonomi c level s whic h woul d presumabl y 

make reasonin g easier ,  an d als o usin g increase d sampl e siz e 
(e.g. ,  thre e differen t  butterflie s rathe r  tha n tw o differen t 
mammals) .  However ,  lik e Lope z e t  al .  (1992) ,  Guthei l  an d 
Gelma n di d no t  find  diversit y effect s i n 9  yea r  olds ,  althoug h 
i n a  contro l  conditio n wit h adults ,  ther e wa s clea r  evidenc e 
fo r  diversit y effect s wit h th e sam e stimuli . 

We se e a t  leas t  tw o interestin g way s o f  explainin g th e lac k 
of  diversit y effect s i n children .  First ,  ther e coul d b e a  devel -
opmenta l  chang e i n th e mechanism s o f  inductiv e reasoning ; 
thi s explanatio n wa s elaborate d b y Lope z e t  al .  (1992) .  Rea -
sonin g i n childre n migh t  no t  b e abl e t o acces s al l  th e sam e 
processe s a s reasonin g b y adults .  Second ,  ther e could  b e a 
chang e i n knowledg e structures ;  thi s explanatio n wa s th e 
focu s o f  Care y (1985) .  I t  coul d b e th e cas e tha t  childre n d o 
not  hav e full y develope d concept s o f  animal s an d th e taxo -
nomi c structur e tha t  relate s variou s animal s t o eac h other . 
Henc e i t  woul d b e difficul t  t o b e sensitiv e t o th e diversit y o f 
a se t  o f  anima l  categorie s wit h respec t  t o a  superordinate . 

Our  o w n experiment s wer e a n attemp t  t o distinguis h be -
twee n thes e tw o explanations ,  tha t  th e non-existenc e o f  di -
versit y effect s i n childre n ha s bee n du e t o a  lac k o f  reason -
in g abilit y  o r  du e t o lac k o f  knowledge .  W e attempte d t o 
loo k fo r  diversity-base d reasonin g i n othe r  domains ,  suc h a s 
toy s an d clothing ,  tha t  shoul d b e mor e familia r  t o children , 
compare d t o animal s an d thei r  biologica l  properties .  I f  chil -
dre n sho w diversity-base d reasonin g fo r  othe r  kind s o f  cate -
gories ,  ther e woul d b e evidenc e tha t  th e lac k o f  diversit y 
effect s i n pas t  studie s wa s du e t o incomplet e knowledg e i n 
childre n rathe r  tha n differin g mechanism s fo r  children' s rea -
sonin g compare d t o adul t  reasoning . 

Our  procedur e wa s simila r  t o tha t  use d b y Lope z e t  al . 
(1992 )  an d Guthei l  an d Gelma n (1997) .  Th e chil d wa s give n 
a fac t  abou t  on e se t  o f  items ,  the n anothe r  fac t  abou t  anothe r 
set  o f  items .  The n th e chil d wa s aske d whic h fac t  wa s tru e o f 
a targe t  item .  T o b e mor e specific ,  th e fact s wer e alway s 
relate d t o possessio n o r  othe r  interactio n wit h humans .  Fo r 
example ,  childre n wer e show n a  se t  o f  thre e differen t  doll s 
and tol d tha t  thes e doll s belon g t o a  gir l  name d Jane .  Thi s 
was a  divers e se t  o f  dolls ,  includin g a  chin a doll ,  a  stuffe d 
doll ,  an d a  Cabbag e Patc h doll .  Th e se t  wa s presente d a s 
thre e picture s o f  Jan e playin g wit h th e dolls .  The n th e chil -
dre n wer e show n anothe r  se t  o f  dolls ,  al l  th e sam e (thre e 
picture s o f  Barbi e dolls) .  Th e chil d wa s show n tha t  thes e 
doll s al l  belon g t o a  gir l  name d Danielle .  The n th e chil d wa s 
show n a  targe t  item ,  a  bab y doll .  Th e questio n wa s whethe r 
thi s dol l  belonge d t o Jan e (th e divers e choice )  o r  Daniell e 
(th e non-divers e choice) .  Ou r  stimulu s desig n wa s exactl y 
analogou s t o pas t  studie s o f  diversity ,  usin g everyda y object s 
and propertie s based  o n interaction s wit h people .  W e teste d 
childre n ove r  a  range  o f  age s fro m 5  t o 8  years ,  wit h th e ai m 
of  lookin g fo r  som e evidenc e o f  diversity-base d reasonin g 
belo w ag e 9 .  Also ,  i n th e firs t  experiment ,  w e use d tw o 
type s o f  instructions ,  followin g Lope z e t  al .  Fo r  th e first 
fou r  item s i n eac h session ,  th e chil d wa s give n standar d in -
struction s tha t  di d no t  refe r  t o diversity .  The n fo r  th e las t 
fou r  items ,  th e experimente r  wa s emphati c i n notin g tha t  on e 
set  wa s divers e an d th e othe r  wa s not . 
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E x p e r i m e n t  1 

M e t h o d 

Subjects .  Ther e wer e 6 4 children :  1 8 i n yea r  1  (mea n ag e 
5:7 ,  rang e 5: 3 t o 6:0) ,  1 9 i n yea r  2  (mea n 6:9 ,  rang e 6: 3 t o 
7:2) ,  1 3 i n yea r  3  (mea n 7:9 ,  rang e 7: 3 t o 8:1 ,  an d 1 4 i n yea r 
4 (mea n 8:7 ,  rang e 7: 8 t o 9:1) .  Al l  attende d S t  Peter' s  Pri -
mar y Schoo l  i n Leamingto n Spa ,  England .  Th e experimen t 
was conducte d o n individua l  students ;  eac h sessio n typicall y 
laste d 1 0 - 1 5 min . 

Materials. There were 8 test questions. For each question, 
ther e wer e tw o set s o f  give n item s a s wel l  a s a  targe t  item , 
al l  presente d a s individua l  photographs .  Th e give n informa -
tio n consiste d o f  a  se t  o f  3  non-divers e item s an d a  se t  o f  3 
divers e items .  Eac h se t  wa s associate d wit h a  person .  Fo r 
example ,  i n a  non-divers e se t  ther e wer e thre e photograph s 
of  a  footbal l  (socce r  ball) ,  bein g playe d wit h b y a  bo y nam e 
Tim .  I n th e correspondin g divers e set ,  ther e wer e thre e pho -
tograph s o f  a  basketball ,  a  cricke t  ball ,  an d a  tenni s ball , 
eac h bein g playe d wit h b y anothe r  boy ,  name d Robby .  Th e 
targe t  ite m wa s a  pictur e o f  anothe r  ite m from  th e sam e gen -
era l  category ,  suc h a s a  photograp h o f  a  rugb y ball .  Thi s 
photograp h wa s o f  th e ite m alone ,  withou t  an y person .  Th e 
tes t  questio n wa s t o choos e whethe r  th e targe t  ite m woul d g o 
wit h on e perso n o r  th e other ,  e.g. ,  T i m o r  Robby . 

Th e colo r  photograph s wer e mounte d o n card s approxi -
matel y 1 5 c m b y 2 0 cm .  Th e photograph s fo r  eac h tes t  ques -
tio n use d a  differen t  pai r  o f  people .  Th e stimul i  ar e de -
scribe d briefl y i n Tabl e 1 .  W e trie d t o choos e divers e set s o f 
item s tha t  woul d b e a s variabl e a s possible ,  alon g multipl e 
dimensions ,  whil e remainin g withi n th e sam e category .  Fo r 
example ,  th e divers e se t  o f  hat s varie d i n term s o f  color , 
size ,  an d shape .  Likewise ,  th e targe t  ite m wa s chose n t o b e 

as differen t  a s possibl e fro m th e item s i n th e non-divers e se t 
and th e divers e set ,  i n term s o f  color ,  size ,  an d shape .  There -
for e i t  wa s no t  expecte d tha t  subject s woul d dra w inference s 
on th e basi s o f  simpl e similaritie s betwee n pair s o f  items . 

Procedure .  Th e orde r  o f  tes t  question s wa s randomize d fo r 
eac h subject ,  an d likewis e o n hal f  th e question s th e non -
divers e picture s wer e presente d befor e th e divers e picture s 
and hal f  th e tim e presentatio n wa s i n th e opposit e order . 

Four  tes t  question s wer e give n wit h standar d instructions , 
the n fou r  tes t  question s wer e give n wit h emphati c instruc -
tions .  Th e standar d instruction s involve d presentin g th e 3 
non-divers e photograph s an d 3  divers e photographs ,  briefl y 
describin g eac h picture .  Fo r  example ,  th e experimente r 
woul d say ,  "Look ,  there' s m y frien d Tim .  He' s playin g wit h 
a football. "  Th e emphati c versio n o f  th e instruction s in -
crease d th e salienc e o f  non-diversit y o r  diversity .  Fo r  exam -
ple ,  th e experimente r  woul d sa y "Look ,  there' s Tim .  He' s 
playin g wit h th e sam e thing ,  anothe r  football "  fo r  th e non -
divers e set .  Likewise ,  fo r  th e divers e se t  th e experimente r 
woul d emphasiz e th e difference s betwee n item s i n th e di -
vers e set .  Th e purpos e o f  thi s manipulatio n wa s tha t  fo r  th e 
las t  4  tes t  questions ,  w e wante d t o b e certai n tha t  th e diver -
sit y o r  non-diversit y o f  eac h se t  wa s highl y salien t  fo r  eac h 
subject . 

Afte r  th e 6  give n picture s wer e presented ,  th e chil d wa s 
show n th e targe t  photograp h an d aske d w h o thi s ite m woul d 
go with ,  e.g. ,  w h o woul d pla y wit h thi s ite m o r  wh o woul d 
wear  it .  Th e experimente r  provide d mildl y positiv e feedbac k 
afte r  th e child' s response .  Otherwise ,  th e experimente r  neve r 
gav e an y reaso n fo r  th e chil d t o favo r  eithe r  th e non-divers e 
set  o r  th e divers e se t  i n makin g predictions ,  i n th e standar d 
instruction s a s wel l  a s th e emphati c instructions . 

Tabl e 1 .  Stimul i  fo r  Experimen t  1 . 

Target Item Non-Diverse Set 

Rugby bal l 

Baby doll 

Purple brimmed hat 

Red top (shirt) 

White book 

Yellow flower 

Footbal l  (socce r  ball ) 

Barbie doll 

White floppy hat 

Green top 

Red book 

Purple flower 

Blackcurran t  ic e crea m Chocolat e ic e crea m 
(cone ) 

Hors e Ca t 

Divers e Se t 

Basketball, Cricket ball. Tennis ball 

China doll. Stuffed doll, Cabbage Patch doll 

Straw hat. Ski hat. Baseball hat 

Blue top. White top, Gray top 

Black book, Green book. Purple book 

Orange flower. Blue flower, Red flower 

Strawberry ice cream. Vanilla ice cream. 
Pistachi o ic e crea m 

Dog,  Guine a pig .  Goldfis h 

Note :  Thes e description s ar e simplified .  Fo r  example ,  th e book s varie d i n siz e an d shap e a s wel l  a s color . 
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Tabl e 2 .  Proportio n o f  Divers e Choices ,  Experimen t  1 . 

Year Standar d 

(S.E. ) 

.7 1 
(.05 ) 

.6 4 
(09 ) 

.7 3 
(.06 ) 

.9 1 
(.06 ) 

Emphati c 
(S.E. ) 

.7 8 
(.08 ) 

.8 6 
(.06 ) 

.8 8 
(.05 ) 

.9 3 
(.04 ) 

Result s an d Discussio n 

Overall ,  a s show n i n Tabl e 2 ,  childre n robustl y favore d th e 
divers e choic e ove r  th e non-divers e choice .  Fo r  example ,  i n 
th e standar d condition ,  th e overal l  proportio n o f  divers e 
choice s wa s .74 ,  whic h wa s significantl y greate r  tha n a 
chanc e leve l  o f  5 0 % ,  r(63)=6.65 ,  p<.001 .  Inspectio n o f  Ta -
bl e 2  suggest s tha t  th e emphati c conditio n le d t o a n eve n 
highe r  leve l  o f  divers e choice ,  an d tha t  ther e wa s a  tendenc y 
fo r  olde r  childre n t o mak e mor e divers e choices .  A  two-wa y 
A N O VA indicate d a  significan t  effec t  o f  instructions , 
F(l,60)=8.66 ,  p<.Ol .  Th e effec t  o f  yea r  wa s no t  quit e statis -
ticall y significant ,  F(3,60)=2.19 ,  p<.lO ,  an d th e interactio n 
was no t  clos e t o th e leve l  o f  significance ,  F(3,60)=1.31 .  Th e 
age-relate d tren d ha d som e furthe r  suppor t  fro m a  finer -
graine d analysis ,  whic h correlate d eac h child' s ag e wit h hi s 
or  he r  overal l  proportio n o f  divers e choices .  Thi s correlatio n 
was .22 ,  ;7<.05 ,  suggestin g tha t  olde r  childre n di d indee d 
make mor e divers e choices . 

The mai n result ,  showin g diversit y effect s overall ,  wa s 
consisten t  acros s th e 8  stimulu s sets ,  wit h mea n proportio n 
of  divers e choice s rangin g fro m .6 9 t o .9 0 an d n o significan t 
ite m difference s found .  Th e consistenc y acros s differen t 
kind s o f  stimuli ,  fro m toy s t o clothin g t o foods ,  contrast s 
wit h th e pas t  result s showin g a  lac k o f  diversit y effect s fo r 
biologica l  propertie s o f  livin g things .  Indeed ,  w e foun d di -
versit y effect s fo r  flower s an d pe t  animals ,  usin g socia l 
propertie s (huma n interactio n o r  possession )  rathe r  tha n 
biologica l  properties .  (Se e Hei t  an d Rubinstein ,  1994 ,  fo r 
furthe r  evidenc e o n effect s o f  properties. ) 

Thes e result s represen t  th e firs t  stron g evidenc e fo r  diver -
sity-base d reasonin g i n childre n unde r  ag e 9 .  Indeed ,  w e di d 
not  fin d majo r  ag e difference s i n th e rang e o f  5  t o 8  years . 
On th e firs t  fou r  tes t  questions ,  whic h di d no t  emphasiz e th e 
diversit y o r  non-diversit y o f  give n items ,  childre n mad e th e 
divers e choic e 7 4 % o f  th e tim e overall .  Th e proportio n wa s 
eve n highe r  wit h emphati c instruction s tha t  highlighte d di -
versit y an d non-diversit y (bu t  di d no t  indicat e whic h on e t o 

choose) .  Thi s apparen t  effec t  o f  instructions ,  however ,  coul d 
als o b e a  practic e effec t  becaus e th e emphati c instruction s 
wer e alway s fo r  th e las t  4  items .  (W e coul d no t  presen t  th e 
emphati c instruction s fo r  th e firs t  4  item s becaus e thes e in -
struction s coul d carr y ove r  t o affec t  subsequen t  performanc e 
on late r  items. ) 

E x p e r i m e n t  2 

Give n th e resul t  o f  Experimen t  1 ,  tha t  childre n a s youn g a s 
age 5  d o sho w diversit y effects ,  w e nex t  se t  ou t  t o determin e 
when the y don' t  sho w diversit y effects .  Havin g a  divers e se t 
of  premis e categorie s shoul d licens e a  broa d se t  o f  infer -
ence s compare d t o a  non-divers e se t  o f  premises ,  bu t  i t  doe s 
not  licens e jus t  an y inferenc e a t  all .  D o childre n hav e a  sens e 
of  th e reasonabl e scop e o f  inferences ,  o r  i n Experimen t  1 
wer e the y simpl y choosin g th e mor e divers e se t  withou t  a 
ful l  understandin g o f  th e natur e o f  th e task ? W e attempte d t o 
addres s thi s issu e b y choosin g targe t  stimul i  tha t  woul d no t 
necessaril y  licens e stron g inference s fro m a  divers e set .  I n 
particular ,  divers e premis e categorie s shoul d hav e les s o f  a n 
effec t  o n remot e conclusio n categories ,  matchin g th e prem -
is e categorie s onl y a t  th e superordinat e level .  Fo r  example , 
agai n th e divers e se t  o f  doll s belonge d t o Jane ,  an d th e non -
divers e se t  o f  doll s belonge d t o Danielle .  Bu t  sometime s th e 
subject s wer e aske d abou t  a  yo-y o rathe r  tha n anothe r  dol l  ( a 
baby doll) .  Th e yo-y o matche d th e premis e categorie s a t  a 
more superordinat e leve l  tha n di d th e doll ,  whic h wa s a  ba -
sic-leve l  match .  I f  childre n hav e a  sophisticate d sens e o f 
diversit y an d th e scop e o f  inferences ,  the n th e diversit y ef -
fec t  shoul d b e weakene d o r  eve n eliminate d fo r  th e mor e 
superordinat e targe t  items . 

Thi s predictio n i s mad e b y th e mode l  o f  Osherso n e t  al . 
(1990) ,  becaus e a  conclusio n ite m tha t  matche s th e premis e 
item s a t  a  superordinat e leve l  woul d lea d th e subjec t  t o gen -
erat e a  ver y broa d category ,  suc h a s al l  toys ,  fo r  th e basi s o f 
assessin g diversity .  Neithe r  se t  o f  premis e categories ,  eve n 
thre e differen t  dolls ,  woul d see m particularl y divers e i n 
term s o f  th e spac e o f  al l  toys .  Henc e th e differenc e i n diver -
sit y fo r  th e tw o set s o f  premis e categorie s woul d b e ver y 
mino r  an d les s likel y t o affec t  choices . 

We ra n a  pilo t  versio n o f  thi s experimen t  o n 1 2 adults , 
comparin g response s fo r  4  basic-leve l  matche s (e.g. ,  anothe r 
kin d o f  doll )  an d 4  superordinate-leve l  matche s (e.g. ,  an -
othe r  kin d o f  toy) .  Th e adult s chos e th e divers e se t  o n 9 3 % 
of  th e basic-leve l  items ,  givin g result s simila r  t o th e oldes t 
childre n i n Experimen t  1 .  Fo r  th e superordinate-leve l  items , 
th e proportio n o f  divers e choice s wa s significantl y lower , 
6 9 %,  f(ll)=2.93,;?<.05 . 
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Tabl e 3 .  Targe t  Item s fo r  Experimen t  2 . 

Basic-leve l 

Rugby ball 
Baby dol l 
Purpl e br imme d ha t 
Red to p 
Whit e boo k 
Yello w flower 
Blackcurran t  ic e crea m 
Aer o chocolat e ba r 

Superordinate-leve l 

Yo-yo 
Yo-y o 
Blac k shoe s 
Blac k shoe s 
Newspape r 
Gree n houseplan t 
Crisp s (potat o chips ) 
Crisp s 

M e t h o d 

Experimen t  2  wa s lik e Experimen t  1 ,  wit h th e followin g 
changes .  Ninety-tw o children ,  w h o attende d Brookhurs t 
Primar y School ,  participated .  Ther e wer e 4 6 student s i n yea r 
1 (mea n ag e 5:10 ,  rang e 5: 3 t o 6:5 )  an d 4 6 student s i n yea r  4 
(mea n ag e 8:10 ,  rang e 8: 3 t o 9:5 ) 

Th e stimul i  fo r  on e tes t  questio n fro m Experimen t  1 ,  re -
latin g t o pets ,  wer e replace d becaus e thes e stimul i  belonge d 
t o a  higher-leve l  taxonomi c categor y tha n th e othe r  stimuli . 
For  example ,  othe r  stimul i  belonge d t o basic-leve l  categorie s 
suc h a s ball s o r  dolls .  Th e photograph s fo r  th e replacemen t 
stimul i  wer e al l  o f  chocolat e bars .  Th e ne w basic-leve l  targe t 
ite m wa s a n Aer o chocolat e bar .  Th e ne w non-divers e se t 
consiste d o f  thre e photograph s o f  a  m a n wit h a  Milkybar . 
The divers e se t  consiste d o f  thre e photograph s o f  a  m a n wit h 
a Twix ,  a  Mar s bar ,  an d a  Cadbury's . 

I n additio n t o th e basic-leve l  targe t  items ,  eac h stimulu s 
set  wa s assigne d a  superordinate-leve l  targe t  item ,  a s show n 
i n Tabl e 3 .  Fo r  example ,  fo r  th e hats ,  ther e wa s a  basic-leve l 
targe t  (anothe r  hat) ,  an d a  superordinate-leve l  targe t  ( a pai r 
of  shoes ,  als o i n th e clothin g category) .  S o m e pictures ,  e.g. , 
th e shoes ,  wer e use d a s th e superordinat e targe t  fo r  tw o 
stimulu s sets .  However ,  an y subjec t  onl y sa w a  particula r 
pictur e once .  Th e stimul i  wer e give n a  rando m orde r  fo r 
eac h subject ,  wit h th e constrain t  tha t  a  superordinat e targe t 
pictur e coul d no t  b e use d twic e fo r  th e sam e subject . 

Withi n eac h ag e group ,  hal f  th e student s wer e give n fou r 
tes t  question s wit h suf)erordinate-leve l  target s followe d b y 
fou r  tes t  question s wit h basic-leve l  targets .  Th e othe r  hal f  o f 
th e student s wer e give n fou r  basic-leve l  targe t  question s 
followe d b y fou r  superordinate-leve l  questions .  W e wer e 
concerne d abou t  possibl e carry-ove r  effect s i n whic h a  stu -
den t  migh t  us e strategie s fro m on e questio n a s th e basi s fo r 
answerin g a  late r  question .  Therefor e w e considere d th e 
firs t  fou r  response s fro m eac h subjec t  t o b e mor e pure ,  an d 
we wil l  focu s o n thes e response s i n thi s report . 

Experimen t  2  use d th e standar d for m o f  instruction s fro m 
Experimen t  1 . 

Results and Discussion 

Th e ke y resul t  wa s tha t  childre n mad e a  lowe r  proportio n o f 
divers e choice s fo r  superordinate-leve l  targe t  item s tha n fo r 
basic-leve l  targe t  items .  (Se e Tabl e 4. )  I n addition ,  olde r 
childre n mad e mor e divers e choice s overal l  tha n younge r 
children .  A  two-wa y A N O V A supporte d thes e observations . 

Ther e wer e mai n effect s o f  taxonomi c level ,  F (  1,88) = 19.35 , 
/x.OOl ,  an d schoo l  year ,  F(l,88)=7.41 ,  p<.Ol .  Th e interac -
tio n betwee n thes e tw o variable s di d no t  approac h statistica l 
significance ,  F<\ . 

Thes e result s replicat e an d exten d thos e o f  Experimen t  1 . 
The overal l  proportio n o f  divers e choice s fo r  basic-leve l 
targets ,  7 7 % ,  i s simila r  t o tha t  o f  th e standar d conditio n o f 
Experimen t  1 ,  7 4 % .  However ,  childre n wer e les s likel y t o 
make th e divers e choic e fo r  superordinate-leve l  targets , 
5 4 %,  apparentl y chanc e responding .  Clearl y childre n fa -
vore d th e divers e se t  o f  premise s whe n thi s wa s mos t  appro -
priate ,  fo r  basic-leve l  targets ,  bu t  the y di d no t  appl y thi s 
respons e strateg y i n a n unconstraine d way .  Instea d the y 
showe d th e mor e sophisticate d patter n predicte d b y th e Osh -
erso n e t  al .  (1990 )  mode l  an d demonstrate d i n ou r  pilo t  stud y 
by adul t  subjects .  Finally ,  th e result s o f  Experimen t  2  sup -
porte d a n ag e effect ,  whic h wa s als o suggeste d b y Experi -
ment  1 .  However ,  w e woul d hesitat e t o over-interpre t  th e 
developmenta l  trend ,  becaus e th e sam e patter n wa s show n 
by 5  yea r  old s an d 8  yea r  olds ,  wit h th e olde r  childre n sim -
pl y showin g i t  mor e strongly .  Th e ag e effec t  coul d b e du e t o 
performanc e difference s in ,  fo r  example ,  h o w wel l  childre n 
of  differen t  age s pa y attentio n t o thi s sor t  o f  task . 

I n bot h experiments ,  th e childre n sometime s gav e expla -
nation s fo r  thei r  choices ,  an d thes e explanation s wer e re -
corde d whe n possible .  I n Experimen t  1 ,  i t  wa s ver y obviou s 
fro m talkin g wit h th e childre n tha t  the y kne w tha t  on e se t 
was mor e divers e tha n th e other ,  an d tha t  the y wer e makin g 
inference s o n thi s basis .  Fo r  Experimen t  2 ,  th e explanation s 
fo r  th e superordinate-leve l  item s wer e muc h mor e idiosyn -
cratic ,  suggestin g tha t  childre n wer e employin g a  variet y o f 
strategies ,  suc h a s selectin g item s base d o n similarit y withi n 
a singl e dimensio n suc h a s siz e o r  color . 

Tabl e 4 .  Proportio n o f  Divers e Choices ,  Experimen t  2 . 

Year Superordinat e 
(S.E. ) 

.4 6 
(.05 ) 

.6 2 
(•07 ) 

Basi c 
(S.E. ) 

.7 1 
(.05 ) 

.8 3 
(.04 ) 

G e n e r a l  D iscuss io n 

I n contras t  t o pas t  studies ,  ou r  result s sho w clearl y tha t  chil -
dre n fro m ag e 5  t o ag e 8  ca n perfor m diversity-base d rea -
soning ,  usin g familia r  categories .  I n addition ,  thi s diversity -
base d reasonin g i s sophisticate d enoug h t o b e sensitiv e t o th e 
scop e o f  th e inference ,  wit h childre n showin g weakene d 
diversit y effect s fo r  remot e inference s abou t  mor e distantl y 
relate d targe t  categories .  Therefor e w e woul d conclud e tha t 
i n term s o f  diversity ,  childre n ca n asses s evidenc e an d rea -
so n abou t  categorie s i n a  manne r  simila r  t o adults ,  i f  condi -
tion s permit .  Thei r  reasonin g wit h multipl e categorie s o r 
multipl e source s o f  evidenc e doe s no t  see m t o b e deficien t 
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compare d t o adults ,  provide d tha t  th e material s bein g rea -
sone d abou t  ar e familia r  enough .  Th e pas t  studie s ma y hav e 
used material s tha t  wer e to o difficul t  o r  unfamilia r  fo r  chil -
dre n t o suppor t  diversity-base d reasoning .  Fo r  example ,  Lo -
pez e t  al .  (1992 )  use d propertie s suc h a s "ha s leukocyte s 
inside "  an d "ha s cellulos e inside, "  rathe r  tha n simpl e prop -
ertie s relatin g t o association s wit h people . 

We se e thi s genera l  issu e t o b e importan t  becaus e ther e i s 
a stron g cas e t o b e mad e fo r  th e normativ e statu s o f  diver -
sity-base d reasoning .  Th e valu e o f  divers e evidenc e fo r 
testin g a  hypothesi s ha s bee n stresse d repeatedl y i n th e 
philosophica l  literatur e o n scientifi c  reasonin g (e.g. ,  Carnap , 
1950 ;  Nagel ,  1939 ;  Hempel ,  1966) .  I n brief ,  diversity-base d 
reasonin g i s relate d t o a  falsifyin g tes t  strategy ;  testin g 
simila r  item s repeatedl y woul d b e see n a s a  weak ,  confir -
mator y strategy .  (Se e als o Lopez ,  1993. )  Likewis e diver -
sity-base d reasonin g ca n b e show n t o b e compatibl e wit h a 
Bayesia n perspectiv e (Heit ,  1998 ;  Howso n an d Urbach , 
1993) .  Havin g suc h a  powerfu l  too l  availabl e earl y o n i n 
developmen t  thu s seem s o f  grea t  adaptiv e value . 
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