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Operatin g Principle s an d Persona l  Theories : 
An Outlin e o f  Thei r  Role s I n Earl y Lexica l  Developmen t 

Carolyn B. Mervis 
Departmen t  o f  Psycholog y 

Universit y o f  Massachusetts ,  Amhers t 

Very young children, like adults, form object categories on the basis of 
similarit y amon g exemplars .  Bu t  thi s statemen t  i s simplistic :  Th e notio n 
tha t  categorie s ar e forme d o n th e basi s o f  similarit y i s no t  constraine d 
adequatel y (Murph y &  Medin ,  1985) .  Fo r  example ,  conside r  th e triple t  horse , 
zebra ,  barbe r  poie .  Almos t  everyon e woul d agre e tha t  th e hors e an d th e zebr a 
wer e th e mos t  simila r  pair .  I n thi s case ,  similarit y I s bein g define d 
accordin g t o genera l  for m attribute s o r  biologica l  attributes .  However ,  i f 
th e attribut e "striped "  wer e give n sufficien t  weight ,  the n th e zebr a an d th e 
barbe r  pol e woul d b e th e mos t  simila r  pair .  Th e typ e o f  similarit y tha t 
provide s th e basi s fo r  categor y assignment s mus t  b e specified .  Murph y an d 
Medi n (1985 )  hav e argue d tha t  adult s us e persona l  theorie s t o determin e th e 
type s o f  similarit y tha t  wil l  b e noticed .  Persona l  theorie s generall y refe r 
t o informa l  theorie s o r  belief s abou t  th e worl d tha t  a  perso n ca n stat e 
explicitly ,  o r  ca n answe r  question s about .  Thes e theorie s may b e general ,  o r 
may b e restricte d t o specifi c  domains ,  i n additio n t o persona l  theories ,  bot h 
childre n an d adult s us e operatin g principle s or .  I n Slobln' s (1973 )  words , 
basi c self-instructions ,  t o determin e whic h type s o f  similarit y wil l  b e 
noticed .  Thes e operatin g principle s usuall y ar e Implici t  an d appl y generally , 
rathe r  tha n t o particula r  domains .  Infant s an d ver y youn g childre n ar e abl e 
t o us e operatin g principle s prio r  t o persona l  theories ,  an d th e us e o f 
operatin g principle s continue s throughou t  th e lifespan . 

I n thi s paper ,  I  describ e severa l  operatin g principle s tha t  I  believ e 
ar e use d durin g lat e infanc y an d earl y childhood .  I  als o discus s tw o o f  th e 
earlies t  persona l  theorie s use d b y youn g children ,  i  conside r  th e effect s 
thes e operatin g principle s an d persona l  theorie s hav e o n earl y conceptua l  an d 
lexica l  developmen t  an d o n th e evolutio n o f  children' s initia l  categorie s t o 
confor m t o th e adul t  standard .  Th e propose d operatin g principle s an d persona l 
theorie s ar e consisten t  wit h th e result s o f  a  longitudina l  stud y o f  earl y 
lexica l  developmen t  o f  normall y developin g childre n an d childre n wh o hav e Down 
syndrom e (Mervis ,  1984 ,  i n pres s a ,  i n pres s b )  an d th e result s o f  a  diar y 
stud y o f  my so n Ari' s  earl y lexica l  developmen t  (Mervis ,  i n pres s a ) . 

ACQUISITION OF THE FORM-FUNCTION PRINCIPLE 
By ag e 7  months ,  normall y developin g Infant s hav e acquire d severa l 

principle s tha t  ar e critica l  fo r  earl y conceptua l  development .  First : 
Categorie s generall y ar e concerne d wit h whol e object s (cf .  Hofste n &  Spellce , 
1985) .  Second :  Categorie s shoul d b e formed ,  an d categor y assignmen t 
decision s made ,  base d o n similarit y o f  attribute s (e.g. ,  Cohe n &  Younger , 
1983) .  Third :  Th e mos t  Importan t  stati c attribute s ar e thos e relevan t  t o 
determinin g for m (Olso n &  Strauss ,  1978) . 

Thes e infant s trea t  attribute s o f  th e typ e generall y use d i n 
categorizatio n decision s a s Independen t  o f  on e anothe r  (Cohe n &  Younger , 
1983) .  B y 1 0 month s (th e beginnin g o f  stag e 5  o f  th e sensorimoto r  period) . 
Infant s hav e begu n t o notic e correlation s amon g attribute s o f  th e typ e 
generall y use d i n categorizatio n decisions .  Furthermore ,  thes e Infant s weigh t 
correlate d attribute s mor e heavil y tha n attribute s tha t  occu r  equall y 
frequentl y withi n th e categor y bu t  ar e no t  correlate d wit h on e anothe r  (Cohe n 
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& Younger ,  1983) ,  suggestin g tha t  th e Infant s ar e sensitiv e t o th e Importanc e 
of  correlation s fo r  categorization .  Infant s notic e bot h stati c (form )  an d 
dynami c (function ,  action )  attributes ,  an d begi n t o realiz e tha t  for m 
attribute s usuall y hav e correlate d functio n attributes ,  an d tha t  functio n 
attribute s usuall y hav e correlate d for m attribute s (e.g. ,  Plaget ,  1954) . 
Thus ,  b y ag e 1 0 months ,  Infant s hav e acquire d a  crucia l  principl e concernin g 
categorization ,  th e form-functio n principle .  Thi s principl e is :  Th e for m an d 
functio n o f  object s generall y ar e correlated .  Thi s attribut e correlatio n 
shoul d b e use d a s th e basi s fo r  categorization .  Object s tha t  hav e simila r 
cluster s o f  for m attribute s an d correlate d functio n attribute s shoul d b e 
assigne d t o th e sam e category .  A  correlar y t o thi s principl e I s tha t 
correlate d attribute s ar e mor e Importan t  i n determinin g conceptua l  coherenc e 
tha n ar e equall y frequen t  bu t  uncorrelate d attributes .  However ,  a s Murph y an d 
Medi n (1985 )  hav e pointe d out ,  th e correlate d attribute s principle ,  whil e 
providin g mor e constrain t  o n categorizatio n tha n a  simpl e similarit y 
principle ,  stil l  i s  inadequate .  Additiona l  principle s ar e necessar y t o 
determin e whic h correlation s actuall y ar e noticed . 

Form-functio n correlation s ar e mos t  obviou s fo r  basi c leve l  categorie s 
(Rosch ,  Mervis ,  Gray ,  Johnson ,  &  Boyes-Braem ,  1976) .  No t  surprisingly , 
therefore ,  children' s firs t  categorie s ar e basi c leve l  categorie s (e.g. , 
Mervis ,  1983 ;  Rosch ,  e t  al. ,  1976) .  Adul t  categories ,  particularl y basi c 
leve l  ones ,  als o ten d t o b e forme d base d o n suc h correlations .  However , 
children' s initia l  basi c leve l  categorie s ofte n wil l  no t  correspon d t o th e 
adult-basi c leve l  categor y labele d b y th e sam e word .  Suc h difference s ar e t o 
be expected ;  onl y th e principle s governin g th e determinatio n o f  basi c leve l 
categorie s ar e universa l  (e.g. ,  Dougherty ,  1978 ;  Mervis ,  1984 ;  Rosch ,  e t  al. , 
1976) .  A n objec t  generall y afford s mor e tha n on e se t  o f  form-functio n 
correlations .  Therefore ,  everyon e wil l  no t  necessaril y  atten d t o th e sam e 
correlation s fo r  a  give n object .  Th e actua l  categorie s forme d o n th e basi s o f 
th e form-functio n principl e wil l  var y becaus e differen t  group s notic e o r 
emphasiz e differen t  attribute s o f  th e sam e objec t  a s a  functio n o f  differen t 
experience s o r  differen t  degree s o f  expertise .  Ver y youn g childre n ofte n d o 
not  shar e adults '  knowledg e o f  culturall y appropriat e function s o f  object s an d 
th e correlate d for m attributes ,  leadin g childre n t o de-emphasiz e attribute s o f 
an objec t  tha t  ar e Importan t  fro m a n adul t  perspectiv e (e.g. ,  Mervis ,  1981 , 
1984 ,  i n pres s a ;  se e Carey ,  1982 ,  fo r  a  simila r  positio n concernin g ver b 
concepts) .  Fo r  example ,  a  ver y youn g chil d doe s no t  hav e a  concep t  o f  mone y 
or  o f  savin g money .  Therefore ,  whe n confronte d wit h a  spherica l  bank ,  th e 
chil d shoul d Ignor e th e slo t  an d th e keyhole .  A t  th e sam e time ,  childre n may 
notic e a  functio n an d It s correlate d for m attribute s fo r  tha t  objec t  tha t 
adult s ignore .  I n suc h cases ,  childre n woul d emphasiz e attribute s o f  a n 
objec t  tha t  ar e unimportan t  t o adults .  T o continu e th e spherica l  ban k 
example ,  th e chil d woul d notic e tha t  th e objec t  roil s  an d I s round .  Tversk y 
and Hemenway (1984 )  hav e suggeste d tha t  childre n ofte n ignor e smal l  attribute s 
tha t  hav e functiona l  significanc e fo r  a n adult .  I n favo r  o f  larg e attribute s 
of  th e sam e objec t  tha t  affor d a n alternativ e function .  I n th e spherica l  ban k 
example ,  th e chil d woul d ignor e th e slo t  an d keyhol e i n favo r  o f  th e roun d 
shape .  (Not e tha t  differen t  labelin g practice s o f  mother s whe n talkin g t o 
youn g childre n rathe r  tha n t o adult s ar e no t  responsibl e fo r  thes e categor y 
differences ;  se e Mervis ,  1984 ,  i n pres s a ,  i n pres s b. ) 
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ACQUISITIO N O F TH E ADDITIONA L CATEGORY PRINCIPL E 
Children' s categorie s tha t  diffe r  fro m th e correspondin g adul t 

categorie s eventuall y mus t  evolv e t o confor m t o th e adul t  standard .  Fo r  ver y 
youn g children ,  th e firs t  ste p I n thi s proces s generall y I s th e formatio n o f  a 
new categor y tha t  Include s certai n member s o f  on e o f  th e child' s already -
existin g categories .  Th e principl e tha t  guide s thi s proces s I s a s follows : 
Assig n a  previousl y assigne d objec t  t o a n additional ,  newl y forme d categor y 
onl y I f  yo u ar e give n concret e evidenc e o f  a  ne w form-functio n attribut e 
correlatio n tha t  differ s fro m th e on e o n whic h yo u base d you r  origina l 
assignment .  (Thi s ne w form-functio n correlatio n serve s a s th e basi s fo r  th e 
newly-forme d category. )  Thi s principl e I s derive d fro m th e origina l  form -
functio n principle .  Not e tha t  afte r  applicatio n o f  thi s principle ,  th e objec t 
i s  include d I n tw o (o r  more )  categories ;  I t  remain s a  member  o f  It s ol d 
category ,  a s wel l  a s bein g adde d t o th e ne w category -

Indication s o f  th e presenc e o f  a  ne w correlatio n ca n tak e a  numbe r  o f 
forms ;  a s par t  o f  al l  o f  these ,  a n adul t  generall y provide s th e adult -
appropriat e nam e fo r  th e object .  A s on e possibility ,  th e Importan t  attribut e 
migh t  b e indicate d b y th e child .  Th e adul t  woul d b e Nicel y t o respon d b y 
acknowledgin g th e attribut e tha t  th e chil d ha d Indicate d an d the n labelin g th e 
objec t  wit h it s adult-basi c name .  Fo r  example ,  i f  th e chil d pointe d ou t  th e 
wic k o f  a  roun d candl e t o th e mother ,  sh e probabl y woul d respon d b y commentin g 
on th e wic k an d It s functio n an d the n labelin g th e object ,  "candle. " 

Alternatively ,  a n adul t  ma y poin t  ou t  th e importan t  attributes . 
Regardles s o f  wh o identifie s th e relevan t  attributes ,  th e mos t  effectiv e 
method s o f  introductio n o f  th e adult-basi c nam e involv e a  clea r  Indicatio n o f 
th e ne w form-functio n correlatio n o n whic h th e ne w categor y shoul d b e based . 
Among th e severa l  method s use d b y adults ,  th e mos t  explici t  indicatio n o f  thi s 
correlatio n occur s whe n a  concret e illustratio n o f  relevan t  for m attribute s 
and th e correlate d functio n attribute s i s provided ,  accompanie d b y a  verba l 
description .  Fo r  example ,  th e adul t  migh t  ru n a  finge r  alon g th e slo t  o f  a 
roun d bank ,  dro p i n a  coin ,  an d tel l  th e chil d tha t  thi s I s a  slo t  Int o whic h 
yo u pu t  money -  Us e o f  concret e illustratio n withou t  a  verba l  descriptio n o r 
verba l  descriptio n withou t  concret e illustratio n I s les s effective ,  becaus e 
th e correlatio n I s no t  mad e a s explicit .  Th e concret e illustratio n metho d I s 
more effectiv e tha n th e verba l  descriptio n metho d fo r  ver y youn g children , 
becaus e thes e childre n ar e mor e oriente d t o object s an d actio n tha n t o 
language .  Finally ,  us e o f  th e adult-basi c nam e alon e i s extremel y unlikel y t o 
be effective .  Th e metacognitio n necessar y t o realiz e tha t  adul t  us e o f  a  ne w 
labe l  implie s th e existenc e o f  a  ne w form-functio n correlatio n i s relativel y 
sophis t  icated . 

ACQUISITION OF THE EXPERT PRINCIPLE 
At  leas t  tw o othe r  Importan t  principle s ar e acquire d durin g th e perio d 

of  earl y lexica l  development :  th e exper t  principl e an d th e origin s principle . 
Acquisitio n o f  thes e principle s occur s subsequen t  t o acquisitio n o f  th e 
principle s alread y discussed .  Th e ne w principle s lea d t o change s I n th e 
perceptio n o f  similarity .  I n thi s section ,  I  conside r  th e exper t  principle . 
The origin s principl e i s considere d i n th e followin g section . 

For  a t  leas t  severa l  month s afte r  th e chil d ha s acquire d th e form -
functio n principle ,  th e rol e o f  purel y linguisti c Inpu t  I n categorizatio n I s 
relativel y minor .  However ,  onc e th e chil d acquire s th e metacognitio n 
necessar y t o realiz e tha t  adul t  us e o f  a  labe l  fo r  a n objec t  Implie s tha t  th e 
objec t  i s  a  member  o f  th e labele d category ,  th e rol e o f  linguisti c inpu t  ca n 
increas e dramatically .  Thi s metacognitio n i s base d o n acquisitio n o f  th e 
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exper t  principle :  Ther e exis t  peopl e (experts )  wh o kno w mor e abou t 
categorizatio n (o r  som e type s o f  categories )  tha n yo u do .  When thes e peopl e 
appl y a  nam e t o a n object ,  the y probabl y ar e correct .  Th e exper t  principl e 
require s acceptanc e o f  anothe r  person' s authorit y o n categorizatio n Issues , 
eve n whe n th e chil d doe s no t  understan d th e basi s fo r  th e othe r  person' s 
categor y assignment . 

As note d previously ,  prio r  t o acquisitio n o f  th e exper t  principle ,  th e 
child' s categorizatio n schem e i s no t  influence d b y adul t  us e o f  adult-basi c 
label s b y themselves ,  withou t  a  concret e Illustratio n o r  verba l  description . 
Impressively ,  eve n afte r  th e chil d become s awar e tha t  adult s appl y a  differen t 
name t o a  give n objec t  (assig n tha t  objec t  t o a  differen t  category) ,  th e chil d 
I s willin g t o le t  th e tw o categor y assignment s co-exist . 

Wit h regar d t o th e additio n o f  ne w categories ,  th e exper t  principl e 
take s tw o forms .  Th e firs t  is :  For m a  ne w category ,  an d assig n th e relevan t 
object(s )  t o It ,  i f  a n exper t  label s th e objec t  wit h a  wor d no t  include d I n 
you r  lexicon .  Th e secon d is :  Ad d anothe r  categor y assignmen t  fo r  a 
previousl y assigne d objec t  I f  a n exper t  label s th e objec t  wit h a  nam e 
differen t  fro m th e nam e o f  th e category(ies )  t o whic h yo u ha d assigne d th e 
object .  Bot h version s o f  thi s principl e entai l  th e chil d decidin g t o searc h 
fo r  correlate d attribute s t o serv e a s a  categor y basis ,  jus t  becaus e a n adul t 
use d a  ne w labe l  fo r  a  particula r  object .  (I t  i s  possibl e fo r  th e chil d 
simpl y t o lear n th e ne w nam e i n referenc e t o th e objec t  labeled ,  withou t 
searchin g fo r  relevan t  attributes .  I n thi s case ,  however ,  th e chil d wil l  no t 
generaliz e th e name ;  I t  wil l  serv e essentiall y  a s a  prope r  nam e fo r  a 
particula r  object. ) 

Childre n wh o hav e acquire d th e exper t  principle ,  lik e adults ,  d o no t 
alway s accep t  th e exper t  opinio n (se e Neisser ,  I n press) .  However ,  I n 
contras t  t o th e pre-exper t  principl e child ,  wh o I s comfortabl e Ignorin g a 
contradictor y adul t  labe l  o r  allowin g i t  t o exis t  sid e b y sid e wit h hi s o r  he r 
own label ,  th e chil d wh o acknowledge s th e exper t  principl e canno t  simpl y 
ignor e contradictor y input .  Th e latte r  chil d wil l  respon d t o th e adul t  whe n a 
differenc e i n label s occurs . 

Once th e chil d ha s acquire d th e tw o form s o f  th e exper t  principl e ius t 
described ,  tw o othe r  form s shoul d follow .  Bot h involv e deletio n o f  object s 
fro m thei r  assigne d categories ,  ultimatel y yieldin g mutuall y exclusiv e basi c 
leve l  categorie s (Tversk y an d Hemenway's ,  1984 ,  mutua l  exclusivit y o f  basi c 
leve l  categorie s principle) .  (Mor e generally ,  th e tw o form s shoul d yiel d 
mutuall y exclusiv e coordinat e categories. )  Th e firs t  Is :  Delet e a n objec t 
fro m it s previousl y assigne d categor y i f  yo u labe l  th e objec t  wit h tha t  nam e 
and a n exper t  reject s you r  label .  Th e secon d Is :  Delet e a n objec t  fro m it s 
previousl y assigne d categor y I f  a n exper t  label s th e objec t  wit h a  nam e 
differen t  fro m th e on e yo u woul d hav e applied ,  an d yo u hav e reaso n t o believ e 
tha t  th e tw o name s ar e coordinate . 

The exper t  principl e provide s th e chil d wit h a  majo r  improvemen t  I n hi s 
or  he r  abilit y  t o acquir e ne w categorie s rapidly ,  base d o n ver y littl e input . 
I t  I s importan t  t o note ,  however ,  tha t  th e ne w categorie s th e chil d form s o n 
th e basi s o f  th e exper t  principl e ar e stil l  base d o n th e form-functio n 
principl e a s well .  Th e Importan t  contributio n o f  th e exper t  principl e i s 
that ,  base d o n minima l  Input ,  I t  provide s th e chil d wit h a n Indicatio n tha t  a 
new categor y mus t  b e formed .  Th e chil d stil l  mus t  searc h fo r  a  ne w form -
functio n attribut e correlation ,  a s a  basi s fo r  generalization .  I f  th e chil d 
canno t  fin d suc h a  correlation ,  the n h e o r  sh e wil l  b e unabl e t o for m a  ne w 
categor y tha t  include s mor e tha n th e objec t  t o whic h th e adul t  applie d th e ne w 
label . 
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ACQUISITIO N O F TH E ORIGIN S PRINCIPL E 
The origin s principl e state s that :  Membershi p I n a  biologica l  categor y 

I s determine d b y lineag e (ancestry ,  origins) ;  a n anima l  o r  plan t  belong s t o 
th e sam e categor y a s It s parents ,  an d th e progen y o f  th e anima l  o r  plan t  als o 
belon g t o th e sam e categor y (e.g. ,  Kell ,  I n press) .  Acquisitio n o f  th e 
origin s principl e require s acceptanc e o f  th e exper t  principl e (se e Mervis , 
1986) . 

Prio r  t o acquisitio n o f  th e origin s principle ,  toddler s focu s o n 
observabl e attribute s an d categoriz e accordingly ,  base d o n th e form-functio n 
principle .  Th e availabl e origin s Informatio n (generall y I n th e for m o f 
adjacency ,  a s whe n a n adul t  anima l  I s depicte d nex t  t o It s offspring )  I s 
Ignored .  A s Nelsse r  (I n press )  ha s pointe d out ,  suc h a  focu s usuall y wil l 
yiel d th e sam e categor y schem e a s a  mor e sophisticate d approac h base d o n th e 
origin s principle .  Sometimes ,  however ,  th e tw o approache s yiel d differen t 
categor y assignments .  Fo r  example ,  bab y waterblrd s generall y ar e shape d mor e 
lik e duck s tha n lik e othe r  type s o f  waterblrds .  i n thi s case ,  th e pre-orlgin s 
principl e chil d wil l  categoriz e al l  bab y waterblrd s a s ducks ,  eve n whe n h e o r 
sh e correctl y categorize s a n adjacen t  adul t  waterbird .  Afte r  th e chil d begin s 
t o acquir e th e origin s principle ,  bab y animal s wil l  b e categorize d accordin g 
t o parenta l  species ,  wheneve r  parenta l  specie s i s obvious .  Categorizatio n o f 
Juvenile s wil l  b e mor e accurat e whe n a n adul t  categor y member  i s presen t  tha n 
when th e adul t  I s absent .  Prio r  t o acquisitio n o f  th e origin s principle , 
categorizatio n o f  Juvenile s wil l  no t  var y a s a  functio n o f  th e presenc e o r 
absenc e o f  adul t  categor y members . 

As i s clea r  fro m Keil' s  (e.g. ,  i n press )  research ,  developmen t  o f  th e 
origin s principl e continue s eve n durin g th e grad e schoo l  years .  However , 
acquisitio n clearl y begin s durin g earl y childhood .  Thi s acquisitio n 
represent s th e earlies t  evidenc e o f  deviatio n fro m th e form-functio n principl e 
as a  basi s fo r  categorizatio n decisions .  Eventually ,  fo r  experts , 
categorizatio n accordin g t o th e origin s principl e wil l  agai n confor m t o th e 
form-functio n principle ,  bu t  fo r  a  differen t  se t  o f  correlations .  Thi s time , 
th e correlation s wil l  Involv e genetics . 

SUMMARY 
I n thi s paper ,  I  hav e considere d severa l  operatin g principle s a s wel l  a s 

tw o persona l  theorie s tha t  I  believ e ar e use d durin g lat e Infanc y an d earl y 
childhood .  B y ag e 1 0 months ,  infant s hav e acquire d th e majo r  categorizatio n 
principl e use d acros s th e lifespan :  th e form-functio n principle .  However , 
infant s ofte n d o no t  appl y thi s principl e t o th e sam e correlation s a s adults . 
Therefore ,  th e tw o group s sometime s assig n th e sam e objec t  t o differen t 
categories .  Categor y evolution ,  whic h mus t  tak e plac e i n orde r  fo r  th e 
child' s categorie s eventuall y t o correspon d t o th e adul t  standard ,  a t  firs t  I s 
base d o n th e additiona l  categor y assignmen t  principle ,  whic h require s th e 
adul t  t o mak e a  ne w form-functio n correlatio n obviou s t o th e child . 
Eventually ,  categor y evolutio n I s greatl y Influence d b y th e exper t  principle , 
whic h als o subsume s th e mutua l  exclusivit y o f  basi c leve l  categorie s 
principle .  Th e origin s principle ,  whic h I s base d I n par t  o n th e exper t 
principle ,  allow s th e chil d t o g o beyon d th e form-functio n principl e i n 
determinin g th e categor y assignment s o f  Juvenil e categor y members .  Thes e 
principle s clearl y ar e Importan t  fo r  th e developmen t  o f  youn g children' s 
categorizatio n schemes .  However ,  consideratio n o f  th e rol e o f  operatin g 
principle s an d persona l  theorie s I n categor y developmen t  ha s jus t  begun . 
Furthe r  researc h an d theorizin g t o determin e additiona l  principle s an d 
theorie s an d thei r  role s I n categor y developmen t  an d evolutio n ar e essential . 
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