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Experimenta l  Evidenc e fo r  Mult iple-Mapping s i n W o r d Learnin g 

Catherin e M .  Sandhofe r  (CSANDH0F@INDIANA.EDU) 
Lind a B .  Smit h (SMlTH4@lNDlANA.KnU ) 

Departmen t  o f  Psycholog y ;ui d Progra m i n Cognitiv e Scienc e 
DepL o f  Psychology ,  Indian a University ,  Bloomington ,  I N 4740 5 U S A 

Mul t ip l e M a p p i n g s 

Childre n easil y lear n name s fo r  thing s sometime s afte r 
hearin g word s onl y onc e o r  twice .  Thi s proces s o f  fas t 
mop in g allow s childre n t o quickl y inaeas e thei r 
vocabularies .  However ,  dimensio n terms ,  suc h a s colo r  an d 
textur e ar e muc h mor e difficul t  fo r  childre n t o lear n an d no t 
as likel y t o b e employe d i n fas t  mappin g task s a s shap e 
term s (Heibec k &  Markman ,  1987) .  Studie s designe d t o 
trai n childre n o n dimensio n term s requir e a s man y a s 200 0 
trial s t o teac h 6  dimensio n word s (Rice ,  1980) . 

One reaso n fo r  thi s difficult y ma y b e th e multiple -
mapping s require d t o lear n label s fo r  objec t  properties . 
Specifically ,  t o lear n dimensio n term s childre n mus t  mak e 
thre e kind s o f  mappings :  1 )  Word-Wor d maps :  mappin g th e 
dimensio n labe l  an d a  se t  o f  dimensio n term s t o eac h other , 
e.g. ,  knowin g t o answe r  question s Uk e "Wha t  siz e i s this? " 
wit h a  siz e word ,  an d no t  a  colo r  wor d o r  objec t  nam e 2 ) 
Word-Propert y maps :  ms^pin g th e dimensio n wor d t o a n 
appropriat e propert y i n th e world ,  an d 3 )  Propertv-Propert v 
maps:  mappin g th e dimensiona l  propertie s t o othe r 
dimensiona l  properties ,  e.g. ,  knowin g tha t  on e instanc e o f 
re d i s lik e anothe r  instanc e o f  red .  Not e mapping s (2 )  an d (3 ) 
woul d see m t o requir e selectiv e attentio n ~  ignorin g som e 
aspect s o f  a n objec t  an d attendin g t o th e relativ e properties . 

The Network 

Smith, Gasser & Sandhofer (in press) describe a network 
tha t  model s developmenta l  learnin g o f  dimensions .  Th e 
networ k consiste d o f  fou r  layers :  a  sensor y inpu t  laye r  an d a 
linguisti c inpu t  layer ,  a  hidde n layer ,  an d a  linguisti c outpu t 
layer .  Th e networ k wa s firs t  traine d b y learnin g t o answe r 
question s lik e "Wha t  colo r  i s  this? "  Th e networ k learne d t o 
correctl y respon d t o suc h requests ,  learnin g word-wor d map s 
furs t  an d word-propert y map s second .  However ,  despit e 
perfec t  labeUn g o f  propertie s th e networ k di d no t  lea m t o 
selectivel y atten d wel l  enoug h t o mak e property-propert y 
maps.  Apparently ,  th e perceptua l  isolatio n o f  propertie s i s 
not  require d fo r  learnin g t o labe l  them . 

The Experiment 

The experiment was designed to provide a behavioral test of 
th e model' s predictions .  Adul t  subject s wer e traine d t o 
simultaneousl y classif y Munsel l  chip s o n b y 
brightness(value )  an d saturatio n (chroma) .  Valu e wa s 
subdivide d int o thre e level s (bright ,  medium ,  an d dark )  an d 
chrom a wa s als o subdivide d int o thre e level s (hig h 

saturation ,  mediu m saturation ,  an d lo w saturation) .  Eac h o f 
th e level s wa s assigne d a  nove l  dimensio n nam e (e.g .  dax) . 

Methods 

20 adult s subject s participate d i n thi s fou r  session s study . 
The stud y consiste d o f  a  pretest ,  trainin g trials ,  an d testin g 
trials . 
Trainin g Trial s A t  eac h o f  th e fou r  session s subject s 
wer e give n 7 2 trainin g trials .  Trainin g consiste d o f  th e 
experimente r  askin g eithe r  "Wha t  valu e i s this? "  o r  "Wha t 
chrom a i s this? "  an d providin g feedback ,  e.g .  "Yes ,  tha t 
valu e i s wug "  o r  "No ,  tha t  chrom a i s dax" . 
Testin g Trial s Testin g wa s designe d t o indicat e whethe r 
th e subject s wer e makin g word-word ,  word-property ,  an d 
property-propert y maps .  Testin g thu s consiste d o f  thre e 
tasks :  a  productio n measure ,  e.g .  "Wha t  chrom a i s this?" ,  a 
multipl e choic e measure ,  e.g .  "Fin d th e da x one" ,  an d a 
property-propert y tas k e.g .  "Fin d th e on e tha t  matche s this. " 

Results 

Adult s sho w th e sam e developmenta l  trajector y learnin g 
abou t  nove l  dimension s tha t  th e networ k did .  Subject s 
quickl y learne d t o mak e word-wor d maps ,  betwee n question s 
lik e "Wha t  chrom a i s this? "  an d th e se t  o f  possibl e answers . 
Subjec t  als o learne d word-propert y map s an d wer e abl e t o 
correctl y answe r  question s Uk e "Wha t  chrom a i s this? "  wit h 
a hig h degre e o f  accurac y b y th e en d o f  th e study .  Howev a 
althoug h subject s coul d readil y identif y th e valu e an d chrom a 
of  th e stimuli ,  the y experience d considerabl e difficult y o n 
th e property-propert y task .  Subjec t  interview s indicate d tha t 
thos e wh o wer e solvin g th e tas k wit h a t  leas t  moderat e 
accurac y wer e labelin g al l  o f  th e stimul i  an d makin g 
comparison s base d o n thos e labels . 
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