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D e f a u l t  V a l u e s i n V e r b F r a m e s : 

Cognitive Biases for Learning Verb Meanings 

Douglas A. Behrend 

University of Michigan 

ABSTRACT 

Two experiments investigated children's and adults' initial mapping of verb meanings. 
I n Experimen t  1 ,  subject s wer e aske d t o us e a  newl y learne d ver b t o labe l  event s i n whic h th e 
instrument ,  action ,  o r  resul t  wa s differen t  fro m th e event s use d t o teac h th e verbs .  Al l  subject s 
showe d a  bia s t o interpre t  th e resul t  a s th e mos t  importan t  componen t  o f  th e nove l  verbs ' 
meanings ,  an d thi s bia s increase d wit h age .  I n Experimen t  2 ,  eithe r  th e instrument ,  action ,  o r 
resul t  o f  event s wa s varie d durin g trainin g t o tes t  subjects '  abilit y  t o overrid e thei r  defaul t 
biases .  W h e n result s wer e varie d i n training ,  5-year-old s an d adults ,  bu t  no t  3-year-olds ,  wer e 
more likel y t o us e th e nove l  ver b t o labe l  a n even t  i n whic h th e resul t  wa s change d again . 
W h en result s wer e varie d i n training ,  al l  subject s wer e les s likel y t o us e th e nove l  ver b t o labe l 
an even t  i n whic h th e actio n wa s changed .  Thes e findings  sugges t  tha t  ther e i s a  defaul t  rul e 
hierarch y fo r  learnin g nove l  verbs ,  an d tha t  bot h defaul t  rule s an d th e abilit y  t o overrid e thes e 
rule s whe n presente d wit h conflictin g informatio n abou t  th e meanin g o f  a  ver b ar e stil l 
developin g durin g preschool . 

INTRODUCTION 

Children's learning of word meanings is best characterized as a rapid, "fast-mapping" 
(e.g .  Heibec k &  Markman ,  1987 )  proces s tha t  i s directe d a t  leas t  i n par t  b y children' s 
constraine d hypothese s abou t  wha t  nove l  word s mean .  Whe n learnin g nouns ,  fo r  example , 
childre n assum e tha t  a  nove l  nou n i s a  labe l  fo r  a n entir e objec t  (Markma n &  Hutchinson , 
1984) ,  rathe r  tha n an y o f  th e man y othe r  logica l  interpretation s tha t  coul d b e give n t o tha t  wor d 
(e.g .  Quine ,  1960) .  Little ,  however ,  i s know n abou t  children' s initia l  mappin g o f  ver b 
meanings .  Verb s diffe r  substantiall y  fro m noun s i n thei r  semanti c structur e an d organizatio n 
(e.g .  Graesser ,  Hopkinson ,  &  Schmid ,  1987 ;  Huttenloche r  &  Lui ,  1979) ,  an d give n tha t  th e 
learnin g o f  ver b meaning s ha s bee n strongl y implicate d i n th e acquisitio n o f  gramma r  (e.g . 
Pinker ,  1984) ,  understandin g ho w childre n acquir e ver b meaning s i s a n importan t  empirica l 
questio n wit h majo r  theoretica l  implications .  Thi s pape r  examine s wha t  childre n assum e a 
nove l  ver b mean s upo n thei r  first  exposure s t o tha t  verb . 

The theoretica l  framewor k use d i n thi s pape r  assume s tha t  ver b meaning s ar e represente d 
i n a n even t  schem a suc h a s a  scrip t  (Schan k &  Abelson ,  1976) ,  o r  ver b frame  (Minsky ,  1981) . 
A ver b fram e ha s a  numbe r  o f  placeholders ,  o r  "slots" ,  whic h contai n informatio n tha t  i s 
carrie d i n th e verb' s meaning .  A n importan t  propert y o f  thes e slot s i s tha t  the y ca n b e filled  b y 
a numbe r  o f  values ,  on e o r  mor e o f  whic h ma y b e mor e likel y t o occu r  o r  weighte d mos t 
strongl y i n th e representation .  Th e slot s i n ver b frame s correspon d t o th e component s o f 
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event s whic h ca n b e represente d i n a  verb' s meaning .  Thoug h ther e ar e man y differen t  type s 
of  informatio n abou t  event s tha t  ca n b e represente d i n ver b frames,  onl y thre e type s o f 
informatio n expresse d i n ver b meaning s ar e examine d i n thi s paper :  1 )  th e physica l  actio n 
performe d b y a n agen t  i n a n event ,  2 )  th e resul t  o f  th e event ,  an d 3 )  a n instrumen t  use d b y a n 
agent  i n a n event .  Thes e thre e component s wer e selecte d becaus e man y o f  th e activ e verb s i n 
natura l  languag e explicitl y  labe l  on e o f  thes e aspect s o f  events :  ther e ar e actio n verb s 
("pound" ,  "squeeze") ,  resul t  verb s ("break" ,  "clean") ,  an d instrumen t  verb s ("hammer" , 
"mop") .  NaUiralisti c  studie s hav e show n tha t  thes e thre e kind s o f  active ,  transitiv e verb s 
accoun t  fo r  ove r  7 0 % o f  th e verb s i n preschooler' s lexicon s (Behrend ,  1986) .  W h e n studyin g 

th e fast-mappin g o f  ver b meanings ,  w e ar e intereste d i n th e defaul t  value s fo r  th e slot s i n ver b 
frames .  Defaul t  value s represen t  th e learner' s expectation s abou t  wha t  component(s )  o f  a n 
even t  i s  mos t  likel y t o b e importan t  i n th e meanin g o f  a  nove l  ver b befor e anythin g i s learne d 
abou t  th e meanin g o f  tha t  verb .  Thus ,  defaul t  value s guid e ver b learnin g b y directin g th e 
learne r  t o thos e aspect s o f  event s tha t  ar e mos t  likel y t o b e represente d i n ver b meanings .  T w o 
question s ar e addresse d i n th e cuiren t  research .  Wha t  ar e children' s defaul t  assumption s abou t 
th e meaning s o f  nove l  verbs ? Ar e childre n abl e t o overrid e thes e assumption s whe n presente d 
wit h informatio n tha t  conflict s wit h thei r  defaul t  values ? 

Thes e question s ar e addresse d usin g a n origina l  experimenta l  paradig m i n whic h subject s 
ar e taugh t  nove l  verb s an d the n ar e aske d i f  the y ar e willin g t o us e thos e verb s t o labe l  event s i n 
whic h th e instrument ,  action ,  o r  resul t  i s  differen t  fro m th e event s o n whic h th e verb s wer e 
trained .  I t  wa s reasone d tha t  subject s shoul d b e les s willin g t o us e th e newl y learne d ver b t o 
labe l  event s i n whic h th e componen t  tha t  wa s change d wa s on e tha t  th e subjec t  assume d wa s a n 
importan t  par t  o f  th e ne w verb' s meaning . 

E X P E R I M E NT 1 

Metho d 

Ten 3-year-olds, 5-year-olds, and adults were subjects. There was an equal number of 
male s an d female s i n eac h group . 

The stimul i  wer e si x set s o f  videotape d event s eac h matche d wit h a  nove l  ver b (rem , 
stipe ,  pint ,  chiff ,  bock ,  tizz) .  Eac h even t  depicte d a  perso n performin g a  nove l  actio n wit h a n 
unfamilia r  instrumen t  t o produc e a  clea r  an d nove l  result .  Fo r  eac h verb ,  ther e wer e thre e 
identica l  trainin g event s followe d b y fou r  tes t  events .  On e o f  th e tes t  event s wa s identica l  t o th e 
trainin g events .  I n th e othe r  thre e tes t  events ,  eithe r  th e instrument ,  action ,  o r  resul t  wa s 
differen t  from  th e trainin g event s (th e tes t  change) .  Thes e event s followe d th e trainin g event s 
fo r  eac h ver b i n a  rando m order .  Befor e th e firs t  trainin g event ,  th e subjec t  wa s told ,  "Watc h 
thi s person ,  sh e i s remming. "  Befor e th e othe r  tw o trainin g events ,  th e experimente r  said , 
'Let' s watc h he r  d o tha t  again .  Look ,  she' s remmin g again. "  Afte r  th e las t  trainin g event ,  th e 
subjec t  wa s told ,  "O.K .  N o w I  wan t  yo u t o tel l  m e i f  sh e i s remmin g thi s tim e o r  i s  sh e i s 
doin g somethin g else. "  Th e tes t  even t  wa s shown ,  an d th e experimente r  asked ,  "Wa s sh e 
remmin g tha t  tim e o r  wa s sh e doin g somethin g else? "  Afte r  th e las t  tes t  even t  fo r  a  ver b wa s 
shown,  th e trainin g fo r  th e nex t  ver b began . 
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T A B L E 1 :  N U M B ER O F T I M E S N O V EL V E R B I S A C C E P T ED A S A  L A B E L F O R 
T E ST E V E N T S I N E X P E R I M E NT 1  (maximu m valu e =  6 ) 

Test  Chang e 

Instrumen t 
Actio n 
Resul t 

Thre e 

3. 6 
2. 8 
1. 9 

Age 

Fiv e 

3. 5 
2. 3 
0. 3 

Adul t 

5. 2 
2. 9 
0. 6 

Overal l 

4. 1 
2. 7 
0. 9 

Mean 2. 8 2. 0 2. 9 2. 6 

Result s an d Discussio n 

The key dependent variable was the number of times subjects accepted the novel verb as a 
labe l  fo r  th e tes t  events .  Subject s alway s use d th e nove l  ver b fo r  th e tes t  even t  identica l  t o th e 
trainin g events ,  s o thos e dat a wer e eliminate d from  th e analysis .  Th e remainin g dat a wer e 
analyze d wit h a  3  (Age )  x  3  (Tes t  Change )  A N O V A,  wit h th e latte r  facto r  treate d a s a 
within-subjec t  factor .  Tabl e 1  summarize s th e data .  Not e tha t  lowe r  value s i n th e tabl e 
represen t  stronge r  effect s (i.e .  subject s wer e les s willin g t o accep t  th e nove l  verb) .  A 
significan t  mai n effec t  fo r  tes t  change ,  F(2,54 )  =  61.1 ,  /7<.001 ,  showe d tha t  resul t  tes t  change s 
had th e stronges t  negativ e effec t  o n subjects '  acceptanc e o f  th e nove l  verb ,  followe d b y action , 
and the n instrumen t  change s (al l  pairwis e difference s significan t  b y Newman-Keul s test , 
p<.05) .  Ther e wa s als o a n ag e x  tes t  chang e interaction ,  F(4,54 )  =  2.75 ,  p<.05 ,  whic h 
showed tha t  1 )  instrumen t  change s wer e les s importan t  t o adult s tha n t o childre n an d 2 )  resul t 
change s wer e les s importan t  t o 3-year-old s tha n t o th e olde r  subjects .  Still ,  th e 3-year-olds , 
lik e olde r  subjects ,  wer e mos t  strongl y affecte d b y resul t  change s an d leas t  strongl y affecte d b y 
instrumen t  changes . 

The finding s fro m thi s experimen t  sugges t  tha t  whe n learnin g a  nove l  ver b tha t  label s a 
transitiv e event ,  childre n an d adult s hav e a  defaul t  assumptio n tha t  th e resul t  o f  a n even t  i s  th e 
most  importan t  componen t  i n tha t  verb' s meaning .  I t  als o appears ,  however ,  tha t  thi s defaul t 
assumptio n i s stil l  developin g durin g th e preschoo l  years :  3-year-old s wer e mor e willin g tha n 
5-year-old s o r  adult s t o accep t  th e nove l  ver b a s a  labe l  fo r  th e resul t  chang e tes t  event .  A s thi s 
assumptio n wil l  frequently  b e wrong ,  i t  i s  importan t  t o kno w ho w easil y subject s ca n chang e 
thei r  defaul t  mapping s whe n informatio n abou t  a  verb' s meanin g conflict s wit h thei r  defaul t 
assumptions .  I n Experimen t  1 ,  al l  o f  th e trainin g event s use d t o teac h a  give n ver b wer e 
identical ,  an d thu s n o conflictin g informatio n abou t  a  verb' s meanin g wa s presented . 
Experimen t  2  examine s ho w childre n an d adult s dea l  wit h variabl e informatio n abou t  th e 
meanin g o f  a  nove l  ver b b y introducin g systemati c variation s int o th e trainin g events . 

EXPERIMENT 2 

Method 

Twelve 3-year-olds, 5-year-olds, and adults were subjects. There were eight boys and 
fou r  girl s  i n eac h grou p o f  preschoolers ,  an d a n equa l  numbe r  o f  adul t  male s an d females . 
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The stimul i  wer e agai n si x set s o f  videotape d event s simila r  t o thos e use d i n Experimen t 
1,  eac h matche d wit h a  nove l  verb .  Th e stimul i  an d procedur e wer e identica l  t o thos e use d i n 
Experimen t  1 ,  wit h th e followin g exceptions .  I n eac h se t  o f  trainin g event s fo r  thi s study ,  tw o 
of  th e thre e component s (instrument ,  action ,  result )  o f  th e event s remaine d constan t  whil e th e 
othe r  componen t  wa s varie d i n eac h even t  (th e trainin g variation) .  Thus ,  fo r  tw o verbs ,  th e 
instrumen t  varie d i n training ;  fo r  two ,  th e actio n varied ;  an d fo r  two ,  th e resul t  varied .  Thes e 
trainin g event s wer e followe d b y fou r  tes t  events ,  i n rando m order .  On e tes t  even t  wa s 
identica l  t o th e firs t  trainin g even t  fo r  tha t  verb ,  an d ther e wa s on e eac h i n whic h th e 
instrument ,  action ,  o r  resul t  wa s differen t  fro m an y trainin g event . 

Results and Discussion 

The data were analyzed with a 3 (Age) x 3 (Training Variation) x 3 (Test Change) 
A N O VA wit h th e las t  tw o factor s treate d a s within-subjec t  factors .  Tabl e 2  summarize s th e 
data .  Again ,  lowe r  value s i n thi s tabl e represen t  stronge r  effects .  Th e significan t  mai n effec t 
fo r  tes t  change ,  F(2,66 )  =  54.3 ,  p<.00l ,  showed ,  a s i n Experimen t  1 ,  tha t  resul t  change s ha d 
th e stronges t  negativ e effec t  o n subjects '  acceptanc e o f  th e nove l  verb ,  followe d b y action ,  an d 
instrumen t  change s (al l  pairwis e difference s significan t  b y Newman-Keul s test ,  p<.05) .  On e 
clea r  effec t  o f  th e variation s i n trainin g wa s tha t  th e subject s accepte d th e nove l  ver b a s a  labe l 
fo r  th e tes t  event s mor e frequentl y tha n subject s i n Experimen t  1  (M=3. 5 vs .  M=2.6,p<.01) . 

I t  wa s expecte d tha t  i f  subject s wer e sensitiv e t o Ui e variation s i n th e trainin g events ,  the n 
the y woul d b e mor e willin g t o accep t  th e nove l  ver b fo r  a  tes t  even t  i n whic h th e componen t 
tha t  wa s change d wa s als o th e componen t  tha t  wa s varie d i n th e trainin g fo r  tha t  verb .  Fo r 
example ,  subject s shoul d b e mor e willin g t o accep t  th e nove l  ver b a s a  labe l  fo r  th e actio n 
chang e tes t  event s whe n th e actio n wa s varie d i n th e trainin g event s tha n whe n th e actio n wa s 
not  varied .  Thi s prediction ,  an d analagou s prediction s fo r  th e instrumen t  an d resul t  tes t 
changes ,  wer e teste d wit h a  se t  o f  orthogona l  planne d comparison s base d o n th e overal l 
A N O V A. 

Figur e 1  display s bot h a  se t  o f  idealize d prediction s (Figure s lA ,  IB ,  an d IC )  an d th e 
actua l  dat a (Figure s ID ,  IE ,  an d IF )  fro m th e study .  A s expected ,  ther e wa s a  significan t 
interactio n betwee n trainin g variatio n an d tes t  change ,  F(4,132 )  =  24.7 ,  p<.001 .  Figur e I D 
shows tha t  th e predicte d effec t  wa s no t  observe d fo r  instrumen t  tes t  changes ,  primaril y becaus e 

TABLE 2: NUMBER OF TIMES NOVEL VERB IS ACCEPTED AS A LABEL FOR 
T E ST E V E N T S I N E X P E R I M E NT 2  (maximu m valu e =  6 ) 

Age 

Test Change Three Five Adult Overall 

Instrumen t 
Actio n 
Resul t 

4. 6 
3. 3 
2. 8 

5. 3 
2. 6 
2. 1 

5. 3 
3. 3 
2. 3 

5. 1 
3. 1 
2. 4 

Mean 3. 5 3. 3 3. 6 3. 5 
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PREDICTED FINDING S 

INSTR ACTION RESULT 
ITE M VARIH D I N TRAININ G 

D. DATA KO R AI X SUBJECTS 

TESTCIIANGR 
IiLitnimcn t 

INSTR ACTIO N RESULT 
ITE M VARIE D I N TRAININ G 

B.  s . 

> 
-J 

INSTR.  ACTIO N RESULT 
ITE M VARIE D I N TR.MNIN G 

TEST CHANGE 
Actio n 

INSTR ACTIO N RESULT 
ITE M VARIE D I N TRAININ G 

C.  2 , 

^ 

_1 1  • 

INSTR.  ACTION RESULT 
ITE M VARIE D I N TRAININ G 

z 

TEST CHANCE 
Resul t 

INSTR ACTION RliSm. T 
ITE M VARIE D I N TRAININ G 

FIGURE 1 :  Predicte d an d actua l  dat a fo r  al l  subject s i n Experimen t  2 . 
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instrument changes did not affect use of the novel verb in the first place. However, the 
predicte d effect s fo r  th e actio n an d resul t  tes t  change s wer e observed .  Figur e I E show s tha t 
th e nove l  ver b wa s mor e likel y t o b e accepte d fo r  actio n chang e tes t  event s whe n action s varie d 
i n th e trainin g events ,  F(l,35 )  =  61.2,p<.01 ,  an d Figur e I F show s tha t  th e nove l  ver b wa s 
more likel y t o b e accepte d fo r  th e resul t  chang e tes t  event s whe n result s varie d i n th e trainin g 
events ,  F(l,35 )  =  7.17 ,  p<.01 . 

Ther e wa s als o a  3-wa y interactio n betwee n age ,  trainin g variation ,  an d tes t  chang e 
F(8,132 )  =  2.78 ,  p<.01 .  Thi s interactio n reflect s th e findin g tha t  whil e th e group s di d no t 
diffe r  i n ho w the y wer e affecte d b y th e instrumen t  an d actio n trainin g variations ,  varyin g th e 
resul t  i n trainin g ha d differentia l  effect s o n th e thre e ag e groups .  Whil e bot h th e 5-year-olds , 
F(l, l  1 )  =  4.96,p<.05 ,  an d th e adults ,  F  (1,11 )  =  8.43,p<.05 ,  wer e mor e likel y t o accep t  th e 
nove l  ver b fo r  a  resul t  chang e tes t  even t  whe n th e resul t  wa s varie d i n training ,  ther e wa s n o 
suc h effec t  fo r  th e 3-year-olds . 

One othe r  finding  i s worth y o f  attention .  Returnin g t o Figur e IE ,  i t  ca n b e see n tha t 
when result s wer e manipulate d i n training ,  actio n change s ha d a  profoun d negativ e effec t 
acros s ag e group s o n subjects '  willingnes s t o us e th e nove l  verb .  Thi s finding  suggest s tha t 
when th e result s o f  event s wer e varie d and ,  thus ,  wer e reduce d i n importanc e i n a  verb' s 
meaning ,  subject s abandone d th e defaul t  assumptio n tha t  result s ar e mos t  important ,  an d 
switche d t o actio n a s th e componen t  mos t  likel y t o b e centra l  t o th e nove l  verb' s meaning . 

GENERAL DISCUSSION 

The findings from these studies suggest that there is a default assumption that the result is 
th e mos t  importan t  componen t  o f  a  nove l  verb' s meanin g (i.e. ,  th e nove l  ver b i s a  resul t  verb) . 
Thi s bia s als o appear s t o becom e stronge r  durin g preschool .  Action s ar e assume d t o b e les s 
importan t  tha n results ,  an d instrument s ar e rarel y assume d t o b e importan t  t o nove l  ver b 
meanings .  I n addition .  Experimen t  2  demonstrate d wha t  occur s whe n defaul t  assumption s ar e 
i n conflic t  wit h th e inpu t  tha t  i s  receive d abou t  a  verb' s meaning .  Whe n th e resul t  o f  a n even t 
was varie d i n training ,  adult s an d 5-year-olds ,  a s predicted ,  mor e frequentl y accepte d th e nove l 
ver b a s a  labe l  fo r  a n even t  i n whic h th e resul t  wa s change d again .  3-year-olds ,  though ,  wer e 
apparentl y unabl e t o overrid e thei r  defaul t  assumption .  Also ,  whe n result s wer e varie d i n 
training ,  subject s rarel y accepte d th e nove l  ver b fo r  th e actio n chang e tes t  event .  Thi s finding 
suggest s tha t  ther e ma y b e a  hierarch y amon g th e slot s i n ver b concepts .  W h e n result s ar e 
decrease d i n importanc e i n a  verb' s meaning ,  learner s nex t  hypothesiz e tha t  action ,  instead ,  i s 
th e ke y t o th e meanin g o f  a  nove l  verb .  Thi s accoun t  invoke s a  mechanis m simila r  t o a  defaul t 
rul e hierarch y tha t  ha s bee n propose d t o accoun t  fo r  variou s type s o f  animal ,  human ,  an d 
machin e learnin g (e.g .  Holland ,  Holyoak ,  Nisbett ,  &  Thagard ,  1986 ;  Jackendoff ,  1983 )  an d 
whic h demand s consideratio n a s th e mechanis m responsibl e fo r  thi s findin g o f  th e presen t 
research . 

The interpretation s o f  th e findings  o f  th e curren t  studie s mus t  b e mad e wit h som e caution . 
Clearly ,  mor e informatio n tha n jus t  tha t  pertainin g t o instruments ,  actions ,  an d result s i s 
incorporate d i n ver b frames .  Fo r  example ,  causal ,  temporal ,  an d syntacti c information ,  a s wel l 
as informatio n dealin g wit h th e intentionalit y o f  a n actio n mus t  als o b e represented .  Indeed ,  th e 
stron g an d increasin g bia s toward s result s i n th e presen t  studie s ma y reflec t  a n increas e i n 
children' s understandin g o f  intention s an d th e planfulnes s o f  actions ,  an d no t  a  specifi c  ver b 
learnin g bias .  However ,  give n tha t  th e verb s studie d her e accoun t  fo r  ove r  two-third s o f  th e 
verb s i n preschoolers '  lexicons ,  som e basi s fo r  generalizin g thes e findings  i s warranted . 

To conclude ,  i t  appear s tha t  th e defaul t  assumption s tha t  guid e th e fast-mappin g o f  ver b 
meaning s ar e stil l  changin g i n th e preschoo l  years ,  an d tha t  ther e ma y b e important ,  hierarchica l 
relationship s betwee n defaul t  value s i n differen t  slot s i n ver b concepts .  Additiona l  researc h 
wit h younge r  childre n an d a  wide r  rang e o f  verb s wil l  hel p t o clarif y th e exac t  natur e o f  th e 
source s o f  thes e change s an d th e mechanism s involve d i n th e initia l  mappin g o f  ver b meanings . 
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