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How d o Childre n Lear n t o Judg e Gramnatlcality ? 
A Psychologicall y Plausibl e Compute r  Mode l 

Mallory Selfrldge 
Departmen t  o f  E E an d C S 

Universit y o f  Connecticu t 
Storrs ,  CT .  0626 8 

1. 0 Introductio n 

If a young child is asked whether the sentence 
"bal l  me th e throw "  sound s "silly "  o r  "ok" ,  chance s 
ar e th e chil d wil l  respon d "silly. "  Encourage d t o 
"fi x  i t  up, "  th e chil d may wel l  generat e "thro w me 
th e ball. "  Suc h behavio r  wa s reporte d b y Gleitma n 
et  al .  [7 ]  fo r  childre n o f  two-and-a-hal f  an d fiv e 
years .  I t  implie s tha t  b y thes e age s childre n hav e 
acquire d a t  leas t  som e abilit y  t o Judg e a 
sentence' s grammaticality .  Further ,  Gleitma n e t 
al .  repor t  tha t  b y ag e five ,  children' s judgement s 
increas e i n sophistication .  Thu s children' s abili -
t y t o judg e granmaticalit y apparentl y Increase s 
as the y lear n language . 
Unfortunately, little is known about the 
mechanism s responsibl e fo r  th e developmen t  o f  suc h 
abilities .  Pinke r  [lO] ,  reviewin g languag e acqui -
sitio n models ,  report s n o wor k i n thi s direction . 
Anderson' s [l ]  mode l  o f  languag e learnin g doe s 
not  addres s learnin g t o mak e granmaticalit y judge -
ments .  Recen t  researc h (e.g .  [2,3,8] )  o n syntac -
ti c recognitio n an d learnin g ha s no t  bee n integra -
te d int o a  mode l  o f  chil d learning .  Th e questio n 
ranains :  "ho w d o childre n lea m t o mak e gramnati -
callt y Judgements? " 
This paper addresses this question by proposing 
a thre e stag e model ,  implemente d an d teste d i n th e 
CHILD progra m [12,13,14,15] .  Durin g stag e on e 
CHILD know s wor d meaning s bu t  no t  syntax ,  an d ca n 
understan d sentences ,  bu t  canno t  tel l  tha t  wor d 
orde r  i s incorrect .  Durin g th e secon d stage ,  CHIL D 
has learne d activ e syntax ,  an d notice s incorrec t 
wor d orde r  fo r  activ e sentences .  Durin g th e thir d 
stage ,  CHIL D learn s passiv e syntax ,  an d notice s 
incorrec t  wor d orde r  fo r  bot h activ e an d passiv e 
sentences ,  thi s progressio n correspond s generall y 
t o Gleitma n e t  al.' s  findin g tha t  a s childre n 
lear n mor e languag e thei r  abilit y  t o mak e grammati -
calit y judgement s increases . 
child's mechanisms may provide part of the 
answer  t o th e proble m o f  ho w childre n lear n t o mak e 
grammatical!t y judgement s o f  sentence s wit h incor -
rec t  wor d order .  Thes e mechanism s hav e bee n 
develope d t o accoun t  fo r  a  numbe r  o f  differen t  dat a 
abou t  chil d languag e learnin g [l4] ,  an d thei r  ex -
tensio n t o th e proble m o f  granmaticalit y judge -
ment s ha s bee n straightforward .  Th e CHIL D mode l 
suggest s tha t  childre n lear n t o mak e suc h Judge -
ment s almos t  entirel y a s a  side-effec t  o f  mechan -
ism s whos e primar y functio n i s directe d elsewhere . 
Thi s pape r  describe s th e CHIL D program ,  an d pre -
sent s sampl e output .  Th e questio n o f  learnin g 
t o mak e grammatlcalit y Judgement s i s considered , 
and severa l  prediction s ar e describe d whic h may 
confir m o r  den y thi s account . 

2. 0 Th e CHIL D Progra m 

CHILD is a computer model of the development of 
languag e comprehensio n an d generatio n abilitie s 
writte n i n Fran z LIS P an d currentl y runnin g o n a 
DEC VA X 11/780 .  I t  begin s wit h worl d knowledg e an d 
languag e experience s simila r  t o thos e receive d b y 

children ,  an d learn s a  subse t  o f  th e wor d meanin g 
and synta x whic h childre n leam .  Afte r  learning , 
CHILD ca n correctl y understan d utterance s whic h i t 
previousl y misunderstood,  an d ca n generat e Englis h 
describin g event s i t  "observes. " 
child's language comprehension process is a 
versio n o f  th e C A progra m [4 ]  whic h incorporate s 
mechanism s derive d fro m Wilks '  [I6 ]  preferenc e 
parsing .  CHILD' S analysi s proces s combine s Con -
ceptua l  Dependenc y (CD )  [ U ]  wor d meaning s t o for m 
a C D representin g th e meanin g o f  th e entir e 
utterance .  Understandin g begin s whe n th e meaning s 
of  inpu t  word s ar e place d i n a  shor t  ter m memory . 
CHILD the n retrieve s semanti c requirement s associ -
ate d wit h thos e slot s bu t  specifi c  t o tha t  parti -
cula r  word .  I t  searche s th e shor t  ter m memor y fo r 
a wor d meanin g whic h bes t  satisfie s thos e features , 
and fill s  th e empt y slo t  wit h tha t  meaning .  Th e 
syntacti c feature s ar e forme d fro m th e positiona l 
predicate s PRECEDES an d FOLLOWS.  Thes e relat e 
th e positio n o f  a  candidat e slo t  fille r  t o eithe r 
th e wor d the y wer e store d under ,  a  fille r  o f 
anothe r  slo t  i n tha t  word' s meaning ,  o r  a  lexica l 
functio n word .  Eac h slo t  i n th e meanin g o f  a 
wor d ha s a  collectio n o f  feature s describin g wher e 
i n th e inpu t  a  fille r  i s  expecte d t o be .  I n orde r 
t o understan d differen t  voices ,  thes e feature s 
ar e organize d int o disjunctiv e "featur e sets. " 
Each se t  characterize s on e orde r  i n whic h slo t 
filler s appear .  Durin g understanding ,  featur e se t 
selectio n I s performe d b y considerin g whic h se t 
most  successfull y characterize s th e input . 
CHILD learns syntax by acquiring syntactic 
feature s an d buil d dlsiunctlv e featur e sets .  Afte r 
havin g understoo d a n utterance ,  CHIL D examine s a 
recor d o f  th e input ,  an d examine s th e meanin g o f 
ever y inpu t  word .  I t  the n examine s ever y empt y 
slo t  i n eac h suc h meaning .  I t  accesse s th e recor d 
of  th e inpu t  t o fin d wher e i n th e inpu t  th e fille r 
fo r  tha t  slo t  occurred .  I t  create s a  descriptio n 
of  thi s positio n usin g PRECEDES an d FOLLOWS.  CHIL D 
must  the n decid e whethe r  thi s descriptio n consti -
tute s a  ne w featur e se t  o r  shoul d b e merge d wit h 
an existin g featur e set .  CHILD' S strateg y i s base d 
on a  suggestio n b y Ib a [8] .  CHIL D compare s th e 
feature s extracte d fro m th e curren t  inpu t  wit h an y 
existin g featur e sets :  th e positio n descriptio n 
i s merge d wit h a  previou s se t  onl y i f  on e i s a  sub -
se t  o f  th e other .  Otherwise ,  th e descriptio n I s 
learne d a s a  ne w featur e set . 

CHILD notices that a sentence is ungrammatical 
i f  an y syntacti c feature s withi n th e selecte d 
featur e se t  characterizin g th e positio n o f  a  slo t 
fille r  ar e no t  tru e o f  th e positio n o f  tha t  filler . 
CHILD use s thes e feature s t o generat e a n explana -
tio n o f  wh y th e sentenc e wa s ungrammatical ,  an d 
use s it s languag e generatio n abilitie s [6 ]  t o 
generat e a  correc t  versio n base d o n th e sentence' s 
understoo d meanin g accordin g Co whateve r  wor d mean -
in g an d synta x i t  know s abou t  a t  tha t  stag e o f 
learning . 

3. 0 Learnin g t o Mak e Grammatlcalit y Judgement s 

The following example is edited from a complete 
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ru n o f  th e progra m durin g whic h i t  learn s meanin g 
and synta x fo r  al l  th e word s i t  knows .  Th e exam -
pl e begin s afte r  CHIL D ha s learne d meaning s fo r 
"throw" ,  "me" .  "Child, "  "Mom, "  "on. "  "table, "  an d 
"ball. "  Fo r  thi s example ,  th e meanin g o f  "throw " 
has bee n simplifie d fro m a  comple x C D int o $THROW 
and processin g o f  "the "  ha s bee n ignored .  A s 
shown below .  CHIL D i s initiall y  give n a n ordinar y 
sentenc e whic h i t  understand s correctly .  Th e 
secon d sentenc e ha s incorrec t  wor d order .  CHIL D 
understand s thi s sentenc e correctly ,  bu t  fall s  t o 
notic e th e incorrec t  order . 
:HIL D hear s "thro w me th e ball " 
CHILD understand s 
(STHROW ACTOR (CHILD )  OBJECT (BALL! )  T O (PARENTl) ) 

:HILD hears "ball me the throw" 
pHIL D understand s 
KSTHROW ACTOR (CHILD )  OBJECT (BALLl )  T O (PARENT!) ) 

Transitio n t o th e secon d stag e occur s whe n 
CHILD learn s activ e synta x fo r  "throw. "  Thi s 
occur s whe n i t  hear s a n exampl e sentenc e whos e 
interpretatio n i s unambiguous ,  an d ha s hear d th e 
wor d a  numbe r  o f  time s withou t  modifyin g it s mean -
ing .  Give n thi s sentence ,  CHIL D note s th e posi -
tion s o f  th e filler s (summarize d i n linea r  orde r 
here) ,  an d store s the m i n a  featur e se t  unde r  th e 
wor d "throw. " 
CHILD hears: "throw me the ball" 

CHILD' S understandin g is : 
($THROW ACTOR (CHILD )  OBJECT (BALLl )  T O (PARENT!) ) 

CHILD learns syntax of "throw" 
orde r  is :  STHROW T O OBJECT 

ATTQIPTING MERGE OF NEW FEATURES WITH EXISTING SET 
NO EXISTIN G FEATURES SET S 
CREATING NEW FEATURE SE T 

Havin g learne d activ e synta x fo r  "throw, "  CHIL D 
use s thi s knowledg e durin g stag e 2  understanding . 
I t  notice s whe n th e wor d orde r  o f  a  sentenc e i s 
Incorrect ,  a s th e firs t  sentenc e belo w shows . 
CHILD print s ou t  th e reason s i t  though t  th e sen -
tenc e wa s incorrect ,  an d generate s a  correc t 
versio n fro m th e understoo d meanin g o f  th e sen -
tence .  However ,  CHIL D als o decide s tha t  a  pas -
siv e sentenc e wit h correc t  orde r  i s incorrect ,  a s 
th e secon d sentenc e belo w demonstrates . 

CHILD hear s "bal l  me th e throw " 
CHILD understand s 
(STHROW ACTOR (CHILD )  OBJECT (BALL! )  T O (PARENT!) ) 

INCORRECT SENTENCE NOTICED: 
"throw "  shoul d preced e "ball " 
"throw "  shoul d preced e "me " 
CORRECTION:  "thro w me th e ball " 

CHILD hears 
;  "th e bal l  wa s thro w n  o n th e tabl e b y Child " 
CHILD understand s 
(STHROW ACTOR (CHILD )  OBJECT (BALLl ) 

TO (TO P VA L (TABLED) ) 
INCORRECT SENTENCE NOTICED: 
"Chil d shoul d preced e "throw " 
"throw "  shoul d preced e "ball " 
CORRECTION:  "Chil d thro w bal l  o n table " 

The transitio n t o th e thir d stag e occur s whe n CHIL D 
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learn s passiv e synta x fo r  "throw, "  an d create s a 
secon d featur e se t  fo r  th e ne w syntacti c features . 

CHILD hears: "the ball was throw n to Mom by 
Child " 

child' s understandin g is : 
(STHROW ACTOR (CHILD )  OBJECT (BALL! )  T O (PARENT!) ) 

CHILD learns syntax of "throw" 
orde r  is :  OBJECT "was "  STHROW "to "  T O "by "  ACTOR 

ATTEMPTING MERGE OF NEW FEATURES WITH EXISTING SET 
MERGE FAIL S 
CREATING NEW FEATURE SE T 

Once CHILD has learned passive syntax (reported 
i n mor e detai l  i n [l5]) .  I t  ca n the n Judg e passiv e 
sentences .  I t  correctl y Judge s th e passiv e 
sentenc e whic h i t  previousl y Judge d Incorrect .  Th e 
secon d sentenc e belo w i s a n incorrec t  passive ,  an d 
CHILD correctl y understand s it ,  print s ou t  th e 
reason s I t  wa s Judge d incorrect ,  an d generate s it s 
correcte d version . 

CHILD hear s 
"th e bjl l  wa s thro w n  o n th e tabl e b y Child " 
CHILD understand s 
(STHROW ACTOR (CHILD )  OBJECT (BALL! ) 

TO (TO P VA L (TABLE!)) ) 
CHILD hears: "the ball to Mom throw n by Child" 
child' s understandin g is : 
(STHROW ACTOR (CHILD )  OBJECT (BALL! )  T O (PARENT!) ) 

INCORRECT SENTENCE NOTICED: 
"th e ball "  shoul d preced e "was " 
"thrown "  shoul d preced e "t o Mom" 
CORRECTION:  "th e bal l  wa s throw n t o Mom b y Child " 

As show n above ,  CHIL D doe s progres s throug h a 
serie s o f  stage s whic h generall y correspon d t o dat a 
reporte d b y Gleltma n e t  al. ,  durin g whic h i t  learn s 
t o mak e increasingl y accurat e an d comple x graamad -
callt y Judgements .  Initiall y  knowin g n o syntax , 
al l  sentence s ar e Judge d correct .  Afte r  learnin g 
activ e syntax ,  i t  successfull y Judge s activ e 
sentences ,  bu t  Judge s passiv e sentence s a s i f  the y 
shoul d hav e bee n active .  Upo n learnin g passiv e 
syntax ,  CHIL D Judge s bot h activ e an d passiv e 
sentence s correctly .  I n th e complet e run ,  CHIL D 
als o learn s t o understan d nou n phrases ,  preposi -
tiona l  phrases ,  an d adverbia l  phrases ,  an d learn s 
t o mak e Judgement s abou t  sentence s containin g 
thes e constructions . 4. 0 Ho w D o Childre n Lear n t o Mak e Gr < 

Judgements ? 
ticalit y 

child' s answe r  t o thi s questio n depend s upo n a 
number  o f  factors :  a )  th e representatio n o f 
languag e synta x a s a  se t  o f  independen t  feature s 
characterizin g th e positio n i n th e inpu t  wher e a 
slo t  fille r  may occur ;  b )  learnin g o f  syntacti c 
feature s whil e learnin g t o understand ;  c )  th e 
evaluatio n o f  syntacti c feature s an d semanti c 
preference s a s a  necessar y par t  o f  understanding . 
Give n thes e mechanisms ,  childre n mak e grammati -
calit y Judgement s b y analyzin g syntacti c viola -
tion s occurrin g durin g understanding .  The y 
generat e correc t  version s o f  incorrec t  sentence s 
by applyin g thei r  languag e generatio n abilit y  t o 
th e understoo d meanin g o f  tha t  sentence .  Thu s 
childre n acquir e th e abilit y  t o mak e grammatl -
calit y Judgement s a s a  sid e effec t  o f  acquirin g 
syntacti c feature s neede d fo r  understanding . 



Thi s accoun t  o f  learnin g t o mak e grammatlcallt y 
judgement s make s severa l  predictions .  First ,  thi s 
model  predict s tha t  people' s judgement s o f  incor -
rec t  sentence s wil l  no t  merel y b e "grammatical "  o r 
"no t  grammatical, "  bu t  rathe r  judgement s a s t o th e 
relativ e gransatlcalnes s o f  a  sentence .  Thi s 
predictio n follow s fro m CHILD' S generatio n o f  a 
number  o f  differen t  reason s fo r  a  sentence' s 
Incorrectness .  Second ,  thi s mode l  predict s tha t  a s 
a chil d learn s Increasin g amount s o f  synta x h e 
wil l  fin d certai n sentence s Increasingl y ungram -
matical .  Thi s i s becaus e newl y learne d synta x 
becomes availabl e t o Judg e graimatlcality ,  an d 
thu s th e numbe r  o f  violate d syntacti c feature s 
Increases .  Third ,  thi s mode l  predict s tha t  befor e 
learnin g passiv e synta x childre n wil l  judg e non -
reversibl e passiv e sentence s t o b e ungrammatlcal . 
Thi s i s becaus e a t  thi s stag e the y are  usin g activ e 
synta x t o understan d passiv e sentences .  Later , 
when the y hav e learne d passiv e syntax ,  the y wil l 
no longe r  judg e non-reversibl e passiv e sentence s 
ungrammadcal . 
Clearly, this work, has not completely solved 
th e proble m o f  ho w childre n lear n t o mak e gram -
matlcallt y judgements ,  sinc e ther e are  certainl y 
a larg e numbe r  o f  comple x syntacti c construction s 
whic h CHIL D canno t  handle .  I n addition ,  i t  I s  no t 
eve n clea r  wha t  exactl y constitute s suc h Judge -
ments ,  sinc e Gleltma n e t  al .  repor t  tha t  childre n 
thin k sentence s ar e "silly "  fo r  a  numbe r  o f  reason s 
not  discusse d here .  I t  i s  hoped ,  however ,  tha t 
thi s approac h wil l  prov e a  promisin g directio n fo r 
furthe r  research ,  sinc e i t  I s  grounde d i n mecha -
nism s whic h manifes t  an d explai n a  numbe r  o f  othe r 
psychologica l  data . 
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