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Abstrac t Introductio n 

W h at  i s i t  abou t  a  child' s linguisti c competenc e tha t 
change s durin g syntacti c development ? Withi n th e prin -

ciple s an d parameter s framewor k o f  C h o m s k y (1981) , 

a child' s gramma r  diffe r  fro m a n adult' s  i n havin g dif -
feren t  setting s fo r  certai n parameters .  Th e proces s o f 

acquisition ,  unde r  thi s view ,  consist s o f  th e sequenc e 

of  paramete r  vector s whic h th e chil d entertain s a s hy -

pothesi s grammars .  I f  a t  som e poin t  i n acquisitio n a 

paramete r  whic h i s relevan t  fo r  a  particula r  constructio n 

i s incorrectl y set ,  th e chil d wil l  b e unabl e t o perfor m a n 

adult-lik e analysis .  Whil e thi s vie w provide s a n answe r  t o 

th e "logica l  proble m o f  languag e acquisition "  i t  fail s  t o 
explai n w h y certai n developmenta l  stage s exist .  Beyon d 

stipulate d ordering s o f  paramete r  settings ,  ther e i s littl e 

tha t  ca n b e sai d i n thi s framewor k t o trul y explai n th e 

tim e cours e o f  acquisition .  I n thi s paper ,  I  argu e tha t 

th e stage s o f  syntacti c acquisitio n ca n b e understoo d a s 

derivin g fro m a n increas e i n th e child' s abilit y  t o handl e 

granunatica l  complexity .  I  conside r  a  numbe r  o f  well -

atteste d acquisitiona l  difficultie s i n a  rang e o f  seemingl y 
disparat e aspect s o f  syntax :  relativ e clauses ,  contro l  an d 

verba l  morphology .  Usin g th e forma l  syste m o f  Tre e 

Adjoinin g G r a m m a r  ( T A G ) ,  I  sho w h o w th e singl e hy -

pothesi s tha t  childre n lac k th e abilit y  t o perfor m th e T A G 

operatio n o f  o ^ / o m m g relate s thes e difficultie s i n a  nove l 
way,  an d provide s u s wit h a  n e w typ e o f  explanatio n fo r 

th e tim e cours e o f  syntacti c developmen t  i n term s o f  th e 

complexit y o f  forma l  grammatica l  devices . 
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doctora l  fellowship ,  A R C gran t  D A A L 03-89-C-0O31 ,  DARPA gran t 
N00014-90-M863 ,  NS F gran t  IR I  90-1659 2 an d Be n Frankli n gran t 
91S.3078C-1 . 

Ther e ha s bee n a  grea t  dea l  o f  debat e abou t  th e proces s 

by whic h a  chil d acquire s he r  grammar .  O n e vie w i s 

tha t  th e acquisitio n o f  synta x involve s som e combinatio n 

of  lexica l  acquisitio n wit h paramete r  settin g and/o r  rul e 

acquisition .  Thi s vie w embodie s wha t  Pinke r  (1984 ) 

has dubbe d th e "continuit y assumption" :  ther e i s n o 

fundamenta l  chang e i n for m a m o n g th e grammar s i n th e 

child' s sequenc e o f  hypotheses .  The y ar e al l  possibl e 
adul t  grammars .  Change s i n th e child' s grammatica l 

competenc e ar e simpl y th e resul t  o f  th e setting s o f  variou s 

parameters .  A s mor e an d mor e parameter s becom e se t  t o 

th e value s o f  th e adul t  grammar ,  th e child' s competenc e 

becomes eve r  close r  t o th e adult's . 

Feli x (1984 )  suggest s tha t  i n additio n t o th e change s 

allowe d unde r  continuity ,  th e child' s knowledg e o f  uni -
versa l  gramma r  ( U G )  undergoe s maturation .  Thus ,  a 

chil d m a y misanalyz e he r  inpu t  o r  produc e ungrammat -

ica l  string s no t  onl y becaus e parameter s ar e incorrectl y 

set ,  bu t  als o becaus e th e child' s "prot o version "  o f  U G 

differ s fro m th e on e possesse d b y adults .  A s th e chil d pro -

gresses ,  change s i n grammatica l  competenc e ca n c o m e 

abou t  bot h a s a  resul t  o f  th e learnin g proces s an d a s 

a resul t  o f  biologicall y induce d alterations .  Thi s vie w 

of  syntacti c developmen t  i s  les s constraine d tha t  on e 

whic h embrace s continuity ,  sinc e a  fa r  greate r  numbe r 
of  explanation s ar e possibl e t o accoun t  fo r  th e child' s 

developmenta l  sequence . 

Wexle r  (1990 )  propose s a  mor e restricte d versio n o f 

th e maturatio n vie w wherei n certai n representationa l  con -

struct s o f  U G m a y remai n unavailabl e unti l  a  particula r 

poin t  i n development .  Suc h " U G constraine d matura -

tion "  impose s limit s o n th e rang e o f  possibl e explanation s 

fo r  th e observe d sequenc e i n grammatica l  development : 

grammatica l  principle s are ,  b y hypothesis ,  full y  forme d 

fro m birth ,  bu t  th e syste m o f  grammatica l  representatio n 
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m ay gro w richer .  Bore r  an d Wexle r  (1987 )  hypothesiz e 

lat e emergenc e o f  A-chain s t o accoun t  fo r  th e delaye d 

appearanc e o f  passiv e sentences .  Lebeau x (1988 )  an d 

Radfor d (1990) ,  amon g others ,  hav e argue d tha t  childre n 

d o no t  star t  ou t  wit h th e functiona l  categorie s i n thei r 

representationa l  inventory ,  s o a s t o accoun t  fo r  variou s 

propertie s o f  children' s telegraphi c speec h suc h a s th e 

sparsenes s o f  verba l  inflectio n an d lac k o f  complemen -

tizers .  Whil e U G constraine d maturatio n certainl y doe s 

constitut e a  restricte d for m o f  maturation ,  i t  i s  no t  clea r 

what  th e empirica l  basi s i s fo r  Ui e restrictio n o f  matura -

tio n t o representationa l  vocabulary .  Wexle r  (1990 )  argue s 

tha t  i f  w e tak e seriousl y th e ide a tha t  granunatica l  com -

petenc e i s biologicall y instantiated ,  i t  i s natura l  t o expec t 

tha t  i t  undergoe s maturation ,  muc h lik e othe r  biologica l 

systems .  However ,  i f  w e tak e Wexler' s argumen t  seri -

ously ,  the n i t  i s  quit e obscur e w h y th e principle s o f  U G 

shoul d hav e a  privilege d statu s a s bein g full y forme d a t 

birth ,  whil e th e r^resentationa l  machiner y alon e shoul d 

mature . 

I n thi s paper ,  I  propos e a n alternativ e accoun t  o f  syn -

tacti c development .  Instea d o f  postulatin g maturationall y 

induce d change s i n th e child' s substantiv e grammatica l 

knowledge ,  I  sugges t  tha t  stage s o f  syntacti c develop -

ment  ca n b e explaine d b y positin g change s i n th e child' s 

competenc e o f  th e formal ,  a s oppose d t o substantive , 

universal s o f  grammar .  I n particular ,  i f  w e adop t  th e Tre e 

Adjoinin g G r a m m a r  formalis m a s a  meta-languag e i n 

whic h substantiv e grammatica l  principle s ar e expressed , 

the n th e acquisitiona l  difficultie s tha t  childre n experienc e 

ovCT a  wid e rang e o f  construction s ca n b e reduce d t o th e 

unavailabilit y  o f  th e singl e forma l  operatio n o f  adjoinin g 

i n th e child' s grammar . 

Th e pape r  proceed s a s follows :  I  first  revie w a  numbe r 

of  result s fro m th e acquisitio n literatur e concernin g th e 

acquisitio n o f  som e comple x (i.e .  multi-clausal )  con -

struction s i n English ,  i n particula r  relativ e clause s an d 

control .  Fo r  eac h o f  thes e constructions ,  w e se e tha t 

childre n experienc e particula r  systemati c difficulties ,  an d 

I  outlin e th e diffwen t  sort s o f  proposal s tha t  hav e bee n 

m a de t o explai n an d characteriz e thes e difficulties .  I  nex t 

introduc e T A G ,  an d demonsu-at e h o w th e T A G forma l 

mach ina y allow s fo r  a  unifie d explanatio n fo r  th e acqui -

sitiona l  problem s discussed .  Then ,  I  conside r  th e cas e 

of  acquisitio n o f  vo'ba l  morpholog y an d ver b raising .  I 

sho w h o w th e child' s inabilit y  t o perfor m adjoinin g re -

sult s i n thei r  inabilit y  t o disfinguis h mai n an d subordinat e 

clauses .  Untense d clauses ,  then ,  ar e produce d b y th e 

chil d sinc e the y ar e well-forme d subordinat e structures . 

Some Problematic Constructions 

Relativ e Clause s 

Tavakolian (1981) discusses an interesting asymmetry 

i n th e children' s interpretatio n o f  relativ e claus e construc -

tions .  Tavakolia n presente d childre n betwee n th e age s 

of  3  an d 5  year s wit h sentence s containin g a  transitiv e 

ver b wit h a  relativ e claus e attache d eithe r  t o th e subjec t 

or  objec t  N P a s i n (1). ' 

(1 )  a .  Th e sheep i  [tha t  e  tickle d th e rabbits ]  kisse d 

th e monkey s 

b.  Th e sheep i  kisse d th e monkey j  [tha t  e  tickle d 

th e rabbits ] 

Afte r  hearin g suc h a  sentence ,  th e chil d wa s aske d t o ac t 

out  th e event s whic h wer e desaibed ,  usin g a  se t  o f  stuffe d 

animals .  Th e questio n o f  interes t  fo r  thi s experimen t  wa s 

whic h N P s wer e interprete d a s th e argument s o f  whic h 

verbs . 

I n th e cas e o f  relativ e clause s attache d t o th e subjec t  N P 

as i n (l)a ,  th e childre n performe d quit e wel l  uniformly . 

Childre n i n al l  o f  th e ag e groups ,  spannin g 3  t o 5  years , 

responde d correctl y wit h a n averag e rat e o f  7 8 % correct . 

I n case s wher e th e relativ e i s attache d t o th e objec t  N P 

as i n (l)b ,  however ,  th e performanc e i s rathe r  degraded . 

At  th e ag e o f  3  years ,  practicall y non e o f  th e childre n 
respon d wit h a n answe r  appropriat e i n th e adul t  grammar , 

and eve n a t  th e ag e o f  5 ,  the y perfor m onl y a t  37 .5 % 

correct .  Extremel y interesting ,  though ,  i s th e practica l 

unanimit y o f  th e characte r  o f  th e incorrec t  responses .  Th e 

childre n correctl y interpre t  th e subjec t  N P a s th e subjec t 

of  th e matri x ver b kissed ,  bu t  incorrectl y assig n thi s N P 

th e subjec t  rol e o f  th e ver b embedde d withi n th e relativ e 

clause ,  i.e .  tickled . 

I n orde r  t o explai n thes e data ,  Tavakolia n propose s tha t 

th e gramma r  o f  youn g childre n analyze s relativ e claus e 

configurafions ,  an d mor e generall y multipl e claus e struc -

tures ,  a s instance s o f  conjoine d clauses .  Tavakolia n sug -

gest s tha t  suc h a n analysi s "facilitate s languag e learnin g 

by providin g th e chil d wit h a  predetermine d hypothesi s 

abou t  th e structur e an d interpretatio n o f  multipl e claus e 

strings. "  Unde r  th e conjoine d claus e analysis ,  a  chil d 

finds  th e first  N P - V - N P sequenc e o f  th e inpu t  an d as -

sumes i t  t o for m a  simple x sentence .  Th e nex t  sequenc e 

of  V - N P i s analyze d a s anothe r  sentence ,  thi s tim e wit h 

an empt y subjec t  position ,  an d thi s sentenc e i s attache d 

t o th e first  b y coordination ,  wher e th e absenc e o f  a n over t 

conjunctio n i s ignored .  Thus ,  wheneve r  th e chil d receive s 

as inpu t  a n NP-V-NP-V-NPh i s gramma r  wil l  impos e th e 

analysi s i n (2 )  upo n it . 

'  I n m y presentatio n o f  Tavakolian' s results ,  I  conside r  onl y case s 
of  relativ e clause s wit h a  ga p i n subjec t  positio n i n whic h he r  dat a i s 
most  clear .  Tavakolian' s childre n see m t o generall y experienc e mor e 
difficult y wit h objec t  relatives ,  an d thi s m a y b e th e resul t  o f  s o m e othe r 
interfenn g factor . 
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(2 )  [ i p [ i p N P , V N P ] [ i p e . V N P ] ] 

As is typical for such cases of VP coordination, the empty 

subjec t  o f  th e secon d claus e i s take n t o b e coreferentia l 

wit h th e first . 

Let' s se e h o w thi s conjoine d claus e analysi s work s o n 

th e tw o case s o f  relativ e clause s w e hav e considered .  Fo r 

th e relativ e claus e attache d t o th e subjec t  N P ,  i.e .  a s 

i n exampl e (l)a ,  th e chil d woul d assig n th e followin g 

structure : 

(3) [ip [ip the sheepi that tickled the rabbit2] [jp 

ei  kisse d th e monkeys] ] 

Though this structure is radically different from the struc-

tur e assigne d b y th e adul t  grammar ,  th e themati c relation s 

wor k ou t  identically .  Tavakolia n suggest s tha t  sinc e th e 

act  ou t  tas k doe s no t  allo w u s t o distinguis h predication s 

expresse d i n relativ e an d conjoine d clauses ,  children' s 

performanc e appear s identica l  t o adult s i n thi s condition , 

despit e gros s grammatica l  differences . 

W h en th e relativ e claus e i s instea d attache d t o th e 
objec t  N P b y th e adul t  grammar ,  a s i n exampl e (l)b ,  th e 

structur e assigne d is : 

(4) [jp [ip the sheepi kissed the monkey2] [jp that 

ei  tickle d th e rabbits] ] 

Thi s time ,  th e radica l  difference s betwee n thi s structur e 

and tha t  assigne d b y th e adul t  gramma r  d o lea d t o differ -

ence s i n th e assignmen t  o f  themati c relation s whic h ar e 

observabl e i n th e ac t  ou t  task .  Th e chil d take s th e matri x 

subjec t  th e shee p t o b e th e subjec t  o f  th e relativ e claus e 

ver b tickle d a s a  resul t  o f  th e rule s fo r  th e interpretatio n 

of  empt y subject s i n coordination . 

Lebeau x (1988 )  present s a  somewha t  differen t  analysi s 

of  Tavakolian' s data .  H e assume s tha t  U G include s 
tw o operation s whic h m a y occu r  durin g th e cours e o f  a 

derivation :  move- a an d adjoin-a .  Thi s latte r  operatio n i s 

responsibl e fo r  th e introductio n o f  adjunct s int o th e phras e 

structur e i n th e transitio n betwee n th e D-structur e an d S -

structur e level s o f  representation .  Lebeau x propose s that , 

as a  resul t  o f  th e associate d computationa l  complexity , 

childre n ar e unabl e t o emplo y th e adjoin- a operatio n i n 

parsing ,  and ,  a s a  result ,  the y ar e unabl e t o construc t  th e 

adul t  analysi s o f  relativ e clauses .  Lebeau x suggest s tha t 
when childre n ar e confronte d wit h a  parsin g difficulty , 

the y "fal l  back "  t o a n analysi s o f  th e constructio n whos e 

complexit y the y ca n handl e an d whic h i s license d b y thei r 

grammar .  I n particular ,  the y analyz e Englis h relativ e 

clause s a s co-relative s whic h ar e attache d t o th e roo t  I P 

structure ,  sinc e thi s require s onl y a  conjunctio n operatio n 

whic h Lebeau x assume s t o b e les s difficul t  fo r  th e child . 
Not e tha t  Lebeaux' s proposa l  differ s fro m Tavakolian' s 

i n distinguishin g relativ e clause s an d othe r  adjunct s fro m 

simpl e embedde d clauses ,  whic h d o no t  requir e th e us e 

Age 
4 

5 

6 

Conditio n 

Act i  v e Tempora l  Act i  v e tel l 

45. 0 5. 0 

60. 8 2. 5 

67. 5 17. 5 

Passiv e tel l 

86. 7 

91. 7 

90. 0 

Figur e 1 :  Controlle r  o f  P R O i n differen t  constructio n 

type s (fro m Goodluc k 1981 ) 

•  I  c i 

of  th e adjoin- a operation . 

Contro l 

Goodluck (1981) examines the phenomenon of control 

i n tw o type s o f  sentences :  one s i n whic h P R O i s containe d 

withi n a n adjunc t  a s i n (5) ,  an d other s wher e i t  appear s 

withi n a  complemen t  claus e a s i n (6) . 

(5) Cookie Monster^ touches Grover [after PRO, 

jumpin g ove r  th e fence ] 

(6 )  a .  Cooki e Monste r  tell s  Grover ,  [PRO ,  t o j um p 

ove r  th e fence ] 

b.  Grover ,  wa s tol d b y Cooki e Monste r  [PRO ,  t o 

jum p ove r  th e fence ] 

For adult speakers of English, the controller in cases of 

adjunc t  contro l  mus t  b e th e subjec t  o f  th e claus e t o whic h 

th e adjunc t  i s attache d a s indicate d b y th e coindexatio n 
i n (5) .  W h e n P R O appear s withi n th e embedde d infinitiva l 

complemen t  o f  a  ver b lik e tel l  i n it s  activ e for m a s i n (6)a , 

i t  i s  obligatoril y  controlle d b y th e objec t  o f  th e highe r 

verb .  W h e n th e ver b i s passivized ,  however ,  P R O i s 

controlle d b y th e derive d subjec t  a s i n (6)b ,  perhap s vi a 
th e trac e i n objec t  position . 

I n Goodluck' s experiments ,  childre n betwee n th e age s 

of  4  an d 6  ar e presente d wit h example s simila r  t o thes e 

and ar e aske d t o perfor m a n ac t  ou t  task .  I n th e cas e 

of  adjunc t  control ,  th e example s involv e adjunct s heade d 

by tempora l  preposition s lik e befor e an d after ,  a s thes e 

ar e likel y t o b e acte d ou t  alon g wit h th e predicatio n 

expresse d i n th e mai n clause .  Th e percentag e o f  case s 

i n whic h childre n emplo y subjec t  contro l  fo r  eac h o f 
th e thre e case s i n (5 )  an d (6 )  i s give n i n figur e 1 .  I n 

case s o f  complemen t  control ,  eve n th e younges t  grou p o f 
children ,  4  year s i n age ,  perform s nearl y perfectly .  W h e n 

th e matri x ver b i s active ,  the y overwhelmingl y emplo y 

objec t  control ,  ye t  whe n th e matri x ver b i s passive ,  the y 

correctl y contro l  P R O b y th e derive d subject .  However , 
i n th e case s o f  adjunc t  control ,  th e performanc e i s quit e 

degraded .  Ther e i s n o decisiv e patter n i n thei r  response s 

demonstratin g eithe r  unifor m applicatio n o f  subjec t  o r 
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objec t  control ,  thoug h ther e i s som e sig n o f  a  tendenc y 

towar d th e adul t  patter n o f  subjec t  contro l  b y ag e 6 . 

Goodluc k take s thes e result s a s evidenc e fo r  th e clai m 

tha t  childre n ar e sensitiv e t o c-comman d relation s i n eve n 

th e earl y stage s o f  thei r  grammatica l  development .  Sh e 

argue s tha t  th e fac t  tha t  P R O mus t  b e controlle d b y a 

c-commandin g N P explain s w h y childre n d o no t  hav e 

difficult y i n th e passiv e cas e i n (6)b :  th e N P withi n 

th e Z^y-phras e doe s no t  c-comman d th e objec t  claus e an d 

henc e canno t  contro l  it .  I n orde r  t o explai n th e asymmetr y 

betwee n adjunc t  an d complemen t  control ,  sh e suggest s 

tha t  childre n allo w tempora l  adjunct s t o b e attache d t o 

V P o r  t o IP ,  instea d o f  onl y t o I P a s i n th e adul t  grammar . 

I n suc h a  position ,  a n adjunc t  woul d b e c-commande d b y 

an N P objec t  whic h m a y the n serv e a s a  controlle r  t o a 

P RO withi n th e adjunct .  Goodluc k leave s open ,  however , 

th e question s o f  w h y th e chil d woul d initiall y  mak e th e 

assumptio n tha t  bot h V P an d I P attachment s ar e possibl e 

fo r  suc h adjuncts ,  a s wel l  a s h o w a  chil d woul d c o m e t o 

realiz e tha t  th e V P attachmen t  wa s no t  possibl e despit e 

th e lac k o f  negativ e evidence . 

Wexle r  (t o appear )  suggest s a n alternativ e accoun t  o f 

w hy childre n appea r  t o lac k adjunc t  conu-ol .  Wexle r 

propose s tha t  adjunc t  contro l  i s  delaye d sinc e tempora l 

adjunct s lik e thos e i n (5 )  requir e a n empt y operato r 

fo r  thei r  interpretation ,  followin g Larso n (1987) ,  an d 

th e appearanc e o f  suc h empt y operator s i n th e child' s 

grammatica l  representation s ar e maturationall y delayed . 

The Basics of TAG 

Before proceeding further, it will be helpful to introduce 

th e T A G formalism .  Tre e Adjoinin g Gramma r  i s a 

constraine d grammatica l  formalis m whic h accomplishe s 

it s grammatica l  descriptio n b y factorin g ou t  recursio n 

from  th e statemen t  o f  loca l  co-occurrenc e restriction s 

(Josh i  1985) .  Th e rol e o f  T A G i n a  linguisti c theor y i s 

as a  mechanis m whic h specifie s h o w phras e structur e i s 

composed .  I  emphaticall y poin t  ou t  tha t  T A G doe s no t 

replac e o r  reduc e th e nee d fo r  substantiv e principle s o f 

grammar .  O n th e contrary ,  i t  provide s a  settin g i n whic h 

suc h principle s ca n b e expresse d precisely .  Thus ,  i n th e 

contex t  o f  a  modula r  principle s an d parameter s theor y o f 

granunar ,  T A G form s par t  o f  th e phras e sUiictur e module . 

Principle s o f  othe r  module s mus t  the n b e expresse d i n 

term s whic h T A G allows. ^ 
Ther e ar e tw o mai n idea s i n h o w a  TAG-base d theor y 

accomplishe s it s linguisti c description .  Th e first  o f  thes e 

lie s i n th e fac t  tha t  al l  o f  th e grammatica l  constraint s 

and op^ation s ar e localize d withi n small ,  non-recursiv e 

chunk s o f  phras e structm e calle d elementar y trees .  Th e 

^For  wor k i n thi s vein ,  se e Kroc h (1989) ,  Kroc h an d Santorin i 
(1991) ,  Fran k (1992) . 

linguisti c intuitio n behin d thes e elementar y tree s i s tha t 

the y ar e simpl e clausa l  structure s containin g position s 

fo r  al l  o f  th e argument s o f  a  singl e predicate ,  muc h 

lik e th e kerne l  sentence s o f  Chomsk y (1957) .  I n Fran k 

(1992) ,  I  propos e tha t  a  singl e elementar y tre e consist s 

of  th e projectio n o f  exactl y on e lexica l  head ,  i.e .  a n ope n 

clas s item ,  optionall y alon g wit h th e projection s o f  th e 

associate d functiona l  heads ,  i.e .  thos e head s whic h for m 

an extende d projectio n o f  th e lexica l  hea d i n th e sens e o f 

Gr imsha w (1991a) .  So ,  a n elementar y tre e containin g th e 

lexica l  projectio n o f  a  V °  m a y includ e th e projectio n o f 

1°  a s wel l  a s tha t  o f  C ° .  S o m e sampl e elementar y tree s 

ar e give n i n (7 )  an d (8) . 

(7) 

monkey 

kisse d 

John bke s t , 

I n th e leftmos t  tre e i n (8) ,  w e se e th e applicatio n o f 

transformationa l  movemen t  withi n th e domai n o f  th e el -

ementar y tre e heade d b y th e lexica l  hea d likes .  Her e w e 

hav e movemen t  o f  th e N P objec t  int o th e specifie r  o f  C P 

position ,  a n typica l  instanc e o f  Englis h Wh-movement . 

We wil l  i n genera l  requir e tha t  instance s o f  transforma -

tiona l  movemen t  b e limite d t o th e domai n o f  a  singl e 

elementar y tree . 

Not e tha t  th e argumen t  position s o f  th e lexica l  ver b 

kisse d ar e no t  filled  i n th e leftmos t  tre e i n (7) .  Thi s i s 

du e t o ou r  conditio n o n th e siz e o f  elementar y trees :  onl y 

one lexica l  hea d m a y appea r  i n each .  Th e N "  headin g th e 

N P i n objec t  canno t  co-occu r  wit h th e ver b o f  whic h i t 

i s  a n argument ,  i t  follow s tha t  the y mus t  for m separat e 

elementar y tfees.^  Therefore ,  th e formalis m mus t  provid e 

^I n th e tree s i n (8 )  an d thos e o f  th e remainde r  o f  th e paper ,  I  hav e 
include d lexjca l  item s fo r  NP s fo r  th e sak e o f  readability . 
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s o me w a y i n whic h thes e piece s ca n c o m e together . 

Thi s i s th e secon d basi c ide a o f  T A G :  elementar y tree s 

ar e combine d int o large r  structura l  representation s usin g 

tw o formall y define d operations .  T h e first  o f  thes e i s 

substitutio n i n whic h on e tre e roote d i n a  nod e labelle d A 

attache s a t  th e frontie r  o f  th e othe r  a t  a  nod e als o labelle d 

A.  Thi s i s s h o w n schematicall y i n (9) . 

(9 ) Substitutio n o f  / ? int o a : 
s ^ -  A 

=> 

Z X " 

Usin g th e tree s i n (7) ,  w e ca n substitut e th e N P tre e int o th e 

objec t  N P positio n o f  kissed ,  an d thereb y fil l  th e argumen t 

position .  Th e secon d operatio n o f  adjoinin g i s somewha t 

mor e complex .  Adjoinin g require s a n elementar y tre e o f 

a recursiv e character ,  calle d a n auxiliar y tree .  Auxiliar y 

tree s mus t  hav e a  distinguishe d nod e alon g thei r  frontier , 

calle d th e foo t  nod e whic h i s labele d identicall y t o thei r 

root .  Durin g adjoining ,  a n auxiliar y tree ,  sa y wit h roo t 

and foo t  labele d A ,  i s inserte d withi n th e bod y o f  anothe r 

tre e a t  a  nod e als o labelle d A  b y removin g th e subtre e 

dominate d b y A  i n th e sourc e tree ,  attachin g th e auxiliar y 

tree ,  an d reattachin g th e subtre e a t  th e foo t  nod e o f  th e 

auxiliary .  Thi s i s illustrate d i n (10) . 

(10 ) Adjoinin g o f  ̂  int o a : 
s ^  .  A 

A => 

V ^ 

T 

We ca n us e th e adjoinin g operatio n t o combin e th e tree s 

i n (8) .  Th e righ t  tree ,  a n auxiliar y tre e wit h roo t  an d foo t 

C ,  adjoin s int o th e lef t  tre e a t  th e nod e C  t o produc e th e 
structur e i n (11) . 

11)  c p 

Joh n like s t , 

Note that through adjoining, the dependency between the 

m o v ed wh-elemen t  an d it s  trac e i n th e elementar y tre e 

i n (8 )  i s  stretched .  I n thi s w a y ,  T A G allow s fo r  th e 

derivatio n o f  unbounde d dependencie s withou t  th e us e o f 

intermediat e traces .  T h e adjoinin g operatio n i s use d gen -

erall y i n construction s involvin g inter-clausa l  m o v e m e n t 

as wel l  a s i n th e derivatio n o f  adjunc t  structures .  Fo r  a 

fulle r  accoun t  o f  wh-dependencie s withi n a  T A G - b a s e d 
theory ,  se e Fran k (1992) . 

Towards a Unifled Explanation: the "No 

A d j o i n i n g H y p o t h e s i s " 

In the discussion above, we saw associated with each 

acquisitiona l  difficult y  a  separat e explanatio n fo r  w h y an d 

i n wha t  wa y tha t  particula r  constructio n prove s difficult . 

Difficult y i n relativ e claus e construction s wa s relate d t o 

th e lac k o f  th e adjoin- a operatio n o r  th e conjoine d claus e 

analysi s an d problem s i n adjunc t  contro l  construction s 

wer e associate d eithe r  wit h th e possibilit y  o f  V P attach -

ment  o f  tempora l  adjunct s o r  th e unavailabilit y  o f  P R O 
and empt y operators . 

Sinc e thes e problem s dissipat e a t  roughl y th e sam e 

age, ^  i t  woul d b e desirabl e t o relat e thes e difficultie s t o 

a singl e cause. ^  Arme d n o w wit h th e operafion s o f  th e 
T A G forma l  system ,  I  propos e th e followin g hypothesis : 

*Thi s i s admittedl y extremel y rough ,  bu t  i t  i s  no t  dea r  tha t  on e ca n 
hope t o d o muc h bette r  o n th e basi s o f  consultin g differen t  studie s b y 
differen t  author s usin g distinc t  experimenta l  paradigms .  Qearly ,  thi s 
issu e ca n onl y b e resolve d throug h a  longitudina l  stud y ove r  a  wid e 
rang e o f  constructions . 

^Suc h coincidenta l  emergenc e i s no t  actuall y a  necessar y conse -
quenc e o f  an y proposa l  whic h relate s multipl e acquisitiona l  difficultie s 
t o a  singl e cause .  I f  multipl e construction s rel y o n a  singl e grammatica l 
construc t  o r  process ,  the n a  dela y i n th e utiUzatio n o f  tha t  construc t  unti l 
some poin t  p  wil l  onl y se t  a  lowe r  boun d o n th e tim e o f  th e emergenc e 
of  thes e constructions .  Othe r  unrelate d factor s migh t  serv e t o dela y th e 
appearanc e o f  on e bu t  no t  other s o f  thes e construction . 
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(12 )  N o Adjoinin g Hypothesi s ( N A H ) :  Y o u n g chil -

dre n lac k th e abilit y  t o perfor m th e adjoinin g 

operatio n i n buildin g phras e structur e represen -

tations . 

I f  th e N A H i s true ,  i t  wil l  hav e a s a  consequenc e tha t 

childre n wil l  b e unabl e t o construc t  adul t  analyse s fo r 

any constructio n whos e derivatio n require s th e us e o f 

th e adjoinin g operation .  Th e construction s I  discusse d 

abov e hav e i n c o m m o n th e propert y tha t  the y al l  involv e 

th e adjoinin g operation .  Consequently ,  th e N A H pre -

dict s tha t  children' s grammatica l  representation s o f  thes e 

construction s wil l  diffe r  fro m thos e o f  adults . 

W h en suc h a  situatio n arises ,  I  sugges t  tha t  childre n 

attemp t  t o construc t  a n analysi s whic h fit s  th e inpu t 

dat a a s wel l  a s possible ,  i n whic h onl y th e substitutio n 

operatio n i s employed .  W h e n th e adjoinin g operatio n 

finally  become s available ,  i f  a  conflic t  remain s betwee n 

th e dat a an d th e child' s bes t  attempt s a t  a  substitution-onl y 

analysis ,  th e chil d wil l  chang e he r  gramma r  s o a s t o tak e 

advantag e o f  adjoining .  Not e tha t  th e particula r  characte r 

of  th e child' s analysi s i s no t  dictate d b y th e N A H beyon d 

th e requiremen t  tha t  adjoinin g no t  b e involved . 

Thi s proposa l  relieve s u s o f  th e necessit y o f  posit -

in g maturationa l  change s i n substantiv e grammatica l 

principle s o r  grammatica l  representations .  Eve n youn g 

children ,  o n thi s view ,  posses s full-fledge d version s o f 

grammatica l  principle s an d elementary-tre e interna l  rep -

resentations .  However ,  whe n the y ar e unabl e t o buil d 

certai n comple x structure s du e t o th e absenc e o f  th e ad -

joinin g operation ,  th e applicatio n o f  thes e sam e universa l 

grammatica l  principle s ca n yiel d differen t  results . 

I n ligh t  o f  th e N A H ,  le t  u s reconside r  eac h o f  th e con -

struction s discusse d above .  Relativ e clauses ,  a s adjuncts , 

ar e introduce d int o a  tre e vi a th e applicatio n o f  th e adjoin -

in g operation .  Thus ,  exampl e (l) a abov e wit h a  subjec t 

relativ e claus e i s derive d b y adjoinin g th e relativ e claus e 

tre e i n (13) a int o th e elementar y tre e fo r  th e transitiv e 

ver b kisse d i n (13) b a t  th e subjec t  N P nod e t o yiel d th e 
structur e i n (14) . 

(13 )  a .  N ' 

N' CP 

o. c 

c 
I 

tha t 

IP 

t i  tickle d th e rabbi t 

kisse d th e monke y 

kisse d th e monke y 

t ,  tickle d th e rabbi t 

I f  a  chil d lack s adjoining ,  sh e wil l  b e unabl e t o perfor m 

thi s derivation .  I f  w e suppose ,  followin g Tavakolia n 

an d Lebeau x tha t  th e chil d doe s posses s th e abilit y t o 

handl e s o m e simpl e typ e o f  coordination ,  an d tha t  suc h 

coordinatio n doe s no t  rel y o n th e adjoinin g operation , 

the n w e ca n predic t  th e asymmetr y i n performanc e o n 

subjec t  an d objec t  relative s a s discusse d above . 

Tur n nex t  t o th e analysi s o f  contro l  constructions .  W e 

sa w abov e tha t  childre n diffe r  a s t o whethe r  the y exhibi t 

adult-lik e behavio r  i n th e comp lemen t  an d adjunc t  cases . 

T h e T A G derivation s o f  thes e tw o construction s diffe r 

accordingly .  I n orde r  t o deriv e th e sentenc e modifie d b y 

a tempora l  adjunc t  give n i n exampl e (5) ,  w e mus t  adjoi n 

a tempora l  adjunc t  auxiliar y lik e tha t  give n i n (15) a int o 

th e mai n claus e give n i n (15)b . 

(15 )  a . vp 

VP 

p 
I 

afte r 

PP 

IP 

b. 

PRO jumpin g ove r  th e fenc e 

IP 

NP 
I 

Cooki e Monste r 

I' 

I VP 

V 
I 

touche s 

NP 
I 

Grove r 

By th e N A H ,  th e chil d canno t  perfor m thi s derivatio n 

and therefor e construct s som e representatio n differen t 
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from  th e on e constructe d b y th e adult .  Consequently , 

th e child' s applicatio n o f  th e principle s o f  contro l  seem s 

t o g o awry .  I  shoul d emphasize ,  however ,  tha t  unde r 

th e vie w take n her e th e child' s knowledg e o f  contro l  i s 

identica l  t o th e adult's .  Th e onl y differenc e lie s i n thei r 

inabilit y  t o buil d appropriat e representation s ove r  whic h 

suc h principle s ca n apply . 

Thes e adjunc t  case s contras t  wit h th e sentence s involv -

in g infinitiva l  complement s give n i n (6) .  Thes e ca n b e 

generate d usin g onl y substitution .  A  chil d coul d con -

struc t  a  derivatio n fo r  exampl e (6 )  b y substitutin g th e C P 

elementar y tre e i n (16) a int o th e matri x elementar y tre e 

i n (16) b a t  th e C P nod e alon g th e frontier. 

(16 )  a .  C P 

IP 

PRO 

I 
I 
t o 

VP 

jum p ove r  th e fenc e 

b. CP 

IP 

NP 
I 

Cooki e Monste r I 

V 
I 

tell s 

VP 

NP 
I 

Grove r 

CP 

Give n thes e structures ,  th e chil d ca n appl y he r  compe -
tenc e concernin g th e possibl e controller s o f  P R O ,  yieldin g 

th e sam e interpretatio n a s show n b y th e adul t  grammar . 

I n th e cas e o f  th e passiv e exampl e i n (6)b ,  th e chil d wil l 

kno w tha t  tha t  th e N P embedde d withi n th e b y phras e i s 

not  a  possibl e controlle r  o f  P R O. 

Th e N A H ca n b e see n a s a  radica l  generalizatio n o f  th e 
proposa l  i n Lebeau x (1988 )  tha t  youn g childre n canno t 

utiliz e adjoin-a .  However ,  i n Lebeaux' s system ,  th e 
adjoin- a operatio n wa s involve d onl y i n th e derivation s 

of  adjunc t  structures .  I n contrast ,  th e T A G adjoinin g 

operatio n i s involve d i n a  muc h large r  se t  o f  constructions . 

For  th e case s o f  relativ e clause s an d control ,  th e tw o 

ar e indistinguishable .  However ,  Fran k (1992 )  show s 

tha t  th e N A H m a y b e use d t o explai n comple x pattern s 
of  acquisitio n o f  wh-movemen t  an d raising ,  bot h o f 

whic h exploi t  adjoinin g bu t  neithe r  o f  whic h mak e us e 

of  Lebeaux' s adjoin-a .  Th e genera l  applicabilit y o f 

th e adjoinin g operatio n wil l  becom e relevan t  whe n w e 

discus s th e acquisitio n o f  verba l  morphology . 

I  woul d lik e t o clos e thi s sectio n wit h som e genera l 

comment s concernin g th e natur e o f  th e explanation s tha t 

I  hav e provided .  Th e N A H make s certai n ver y sfron g 

prediction s concernin g whic h construction s wil l  prov e 

problemati c fo r  th e youn g child .  However ,  th e N A H say s 

littl e abou t  wha t  childre n wil l  actuall y d o whe n the y ar e 

presente d wit h th e problemati c construction s excep t  tha t 

thes e construction s won' t  b e analyze d a s the y ar e i n th e 

adul t  grammar .  I n th e cas e o f  relativ e clauses ,  I  hav e 

simpl y adopte d th e Tavakolian/Lebeau x suggestio n tha t 

childre n instea d conjoi n th e problemati c clause .  Lik e th e 

origina l  authors ,  I  hav e give n n o explanatio n fo r  w h y 

th e childre n procee d t o analyz e relativ e clause s i n thi s 

way,  excep t  t o sa y tha t  whateve r  analysi s the y employ , 

i t  mus t  no t  utiliz e th e adjoinin g operation. ^  W h a t  need s 

t o b e provide d i s a n additiona l  theor y whic h specifie s 

exactl y h o w childre n c o m e t o choos e th e phras e structura l 

analyse s fo r  th e dat a a t  han d tha t  the y d o withi n th e limit s 

of  th e forma l  grammatica l  syste m tha t  the y ar e capabl e 
of  employing . 

Why is Adjoining Hard? 

I have not as yet provided an explanation for why chil-

dre n shoul d b e unabl e t o emplo y th e adjoinin g operation . 

Ther e ar e a  numbe r  o f  possibl e reason s tha t  thi s migh t  be . 

One i s tha t  th e adjoinin g operatio n become s availabl e a s 

a resul t  o f  maturatio n o f  th e grammatica l  system .  I f  thi s 

i s true ,  i t  woul d hav e th e interestin g effec t  o f  mak in g th e 

developmenta l  sequenc e procee d incrementall y upwar d 

throug h a  hierarch y o f  system s wit h eve r  increasin g for -

mal  descriptiv e complexity .  I t  i s  straightforwar d t o s h o w 

tha t  th e T A G formalis m withou t  th e adjoinin g operatio n 

has onl y th e w e a k generativ e capacit y o f  contex t  fre e 

grammars .  Wi t h th e adjoinin g operation ,  however ,  i t  fall s 

i n th e clas s o f  mildl y contex t  sensitiv e language s (Joshi , 

Vijay-Shanke r  an d We i r  1991) .  Perhap s on e migh t  b e 

abl e t o find  a  stage ,  prio r  t o th e on e discusse d here ,  dur -

in g whic h th e generativ e capacit y o f  children' s g rammar s 

w as limite d t o regula r  languages . 

A n alternativ e t o a  maturationa l  v ie w i s on e i n whic h 

th e absenc e o f  adjoinin g result s fro m a  processin g limi -

tation .  I f  th e adjoinin g operatio n impose d demand s tha t 
wer e to o grea t  fo r  th e child' s limite d resources ,  the n 

derivation s whic h necessitate d it s us e wou l d fail .  S o m e 

furthe r  experiment s o n th e acquisitio n o f  relativ e clause s 

ar e suggestiv e i n thi s respect .  Good luc k an d Tavakolia n 

(1982)reconsidere d relativ e clause s attache d t o th e objec t 

®Note tha t  prim a faci e thi s suggestio n seem s a t  odd s wit h th e dat a 
fo r  th e case s o f  adjunc t  control .  Recal l  tha t  childre n incorrectl y assum e 
tha t  th e PR O subjec t  o f  a n adjunc t  claus e ca n b e controlle d b y th e objec t 
NP.  I n contrast ,  childre n interpre t  th e empt y subjec t  o f  a  relativ e claus e 
appearin g afte r  th e objec t  N P i s interprete d a s modifyin g th e subjec t 
NP.  W e ar e force d t o say ,  then ,  tha t  childre n d o no t  emplo y th e sam e 
alternat e analyse s i n thes e tw o case .  Exactl y ho w thi s apparen t  parado x 
i s t o b e resolve d I  leav e fo r  futur e work . 
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nomina l  wit h a  subjec t  gap ,  th e typ e tha t  wer e show n t o 

caus e childre n a  grea t  dea l  o f  difficult y i n Tavakolia n 

(1981) .  The y foun d tha t  manipulatin g th e typ e o f  pred -

icat e withi n th e relativ e claus e ha d a  larg e effec t  o n th e 

child' s performanc e i n a n ac t  ou t  task .  Fo r  4  an d 5  yea r 

olds ,  w h e n th e relativ e ver b i s intransitive ,  7 6 . 2 5 % o f  th e 

response s give n ar e correct ,  w h e n th e relativ e ver b i s tran -

sitiv e wit h a n inanimat e object ,  6 9 . 3 8 % o f  th e response s 

ar e correct ,  an d w h e n th e relativ e ver b i s uansitiv e wit h 

an animat e object ,  4 9 . 4 8 % o f  th e response s ar e correct . 

The y conclud e tha t  children' s difficultie s d o no t  resul t 

from  a  grammatica l  deficit ,  sinc e the y ar e abl e t o con -

struc t  th e correc t  analysi s i n a n overwhelmin g numbe r  o f 

case s i n th e intransitiv e relativ e claus e case .  Instead ,  the y 

sugges t  tha t  the y resul t  from  processin g difficulties . 

Hambiu'ge r  an d Grai n (1982 )  reconside r  children' s 

knowledg e o f  thes e objec t  relativ e clause s wit h sub -

jec t  gaps .  The y conjectur e tha t  childre n ha d difficult y 

wit h th e ac t  ou t  tas k i n th e experiment s o f  Tavakolia n 

(1981 )  becaus e o f  infelicit y o f  th e relativ e i n th e contex t 

of  use .  Sinc e relativ e clause s serv e t o furthe r  restric t 

element s from  s o m e backgroun d set ,  th e fac t  tha t  ther e 

was onl y a  singl e possibl e referen t  fo r  th e monke y tha t 

tickle d th e rabbi t  whic h wa s presen t  i n th e experimenta l 

contex t  migh t  lea d th e chil d int o confusion .  Hamburge r 

an d Grai n controlle d fo r  thi s an d foun d tha t  childre n o f 
ag e 3  gav e 6 9 % correc t  answers ,  childre n o f  ag e 4  7 4 % 

correct ,  an d childre n o f  ag e 5  9 5 % correct .  I n a n elicite d 

productio n task .  Hamburge r  an d Grai n wer e abl e t o ge t 

7 2 % correc t  response s fo r  thes e relativ e clause s fro m 4 

an d 5  year  olds .  Hamburge r  an d Grai n interpre t  thei r 

result s i n a  manne r  somewha t  simila r  t o Goodluc k an d 

Tavakolian :  th e proble m wit h children' s interpretatio n 

i s no t  grammatical ,  bu t  rathe r  result s fro m processin g 

difficulties .  I n th e cas e o f  Hamburge r  an d Grain ,  pro -

cessin g difficultie s aris e becaus e th e chil d mus t  devot e 

s o me o f  hC T resource s t o accommodatin g th e infelicitou s 

utteranc e i n th e experimen t  t o th e th e context ,  an d canno t 

devot e he r  ful l  resource s t o th e proble m o f  constructin g a 

syntacti c analysis. ^ 

Thi s evidenc e suggest s tha t  children' s difficultie s i n 

acquisitio n migh t  ste m fro m a  difficult y i n processing . 

W h en s o m e othe r  tas k i s imposin g demand s o n th e 

child ,  suc h a s accommodatio n t o a  discours e contex t 

or  keepin g trac k o f  multipl e animat e entities ,  th e chil d 

i s unabl e t o dea l  wit h thes e construction s a s i n th e adul t 

grammar .  However ,  w h e n thes e demand s ar e lifted ,  th e 

child' s performanc e mor e directl y reflect s a n adult-lik e 

competence .  A s th e chil d grow s olde r  an d he r  m e m o r y 

and processin g abilitie s develop ,  sh e i s abl e t o perfor m 

th e appropriat e analyse s eve n i n th e fac e o f  thes e othe r 

demands . 

Thes e processin g account s o f  difficultie s i n acquisitio n 

d o no t  obviat e th e nee d fo r  somethin g lik e th e N A H .  O n 

th e contrary ,  a  structura l  metri c whic h determine s whic h 

structura l  analyse s ar e difficul t  fo r  th e chil d i s necessar y 

i n determinin g exactl y w h e n th e demand s fro m othe r  task s 

involve d i n comprehensio n an d productio n wil l  imping e 

most  o n th e syntacti c processor .  I  woul d lik e t o sugges t 

tha t  th e adjoinin g operatio n i s a  mor e computationall y 

comple x operatio n tha n substitution .  Thus ,  a  chil d w h o i s 

face d wit h othe r  computationa l  demand s wil l  nonetheles s 

be abl e t o perfor m substitution ,  bu t  wil l  b e unabl e t o 

perfor m adjoining .  I f  a n adjoinin g analysi s i s consistentl y 

unavailabl e fo r  th e child ,  the n he r  gramma r  wil l  reflec t 

thi s fact .  Tha t  is ,  th e child' s inabilit y  t o analyz e a 

constructio n wit h th e adjoinin g operation ,  a s a  resul t 

of  thei r  processin g limitations ,  wil l  impac t  upo n th e 

grammatica l  hypothese s whic h sh e put s forth . 

I n wha t  w a y i s th e adjoinin g operatio n mor e complex ? 

Let  u s conside r  th e proble m o f  decomposin g th e comple x 

structure s whic h th e chil d "hears "  int o th e constituen t 

elementar y trees .  I f  a  structur e i s buil t  usin g onl y sub -
stitution ,  th e tas k o f  decomposin g i t  int o it s constituen t 

elementar y tree s i s a  relativel y eas y one .  Fo r  an y suc h 

sentence ,  w e mus t  simpl y "dissect "  ou t  continuou s se -

quence s o f  word s repeatedly .  T h e remainin g "dissecte d 

strings "  wil l  b e th e yield s o f  th e elementar y trees .  Gon -

sider .  now ,  th e proble m o f  dissectin g a  tre e whic h ha s 

bee n buil t  usin g adjoining .  Recal l  th e schematize d vie w 

of  adjoinin g give n i n (10) .  I n orde r  t o extrac t  th e portio n 

of  th e derive d tre e y  whic h form s th e auxiliar y tre e /? , 

we mus t  extrac t  tw o discontinuou s strings ,  i.e .  thos e 

whic h ar e dominate d b y th e gre y structur e i n 7 .  Fo r 

a ,  thi s leave s thre e disconnecte d substrings ,  i.e .  thos e 

dominate d b y th e whit e structur e i n 7 ,  whic h mus t  b e pu t 

bac k together .  I f  w e simpl y coun t  u p th e numbe r  o f  strin g 

opaation s whic h mus t  b e don e i n eac h o f  thes e cases , 

th e adjoinin g operatio n come s ou t  a s a  fa r  mor e comple x 

operation. * 

Of  course ,  thi s proposa l  i s  no t  th e first  t o sugges t 

tha t  processin g limitation s ar e a  sourc e o f  children' s 

problem s i n syntacti c acquisition .  Ots u (1981) ,  Goodluc k 

and Tavakolia n (1982 )  an d Lebeau x (1988 )  al l  argu e th e 

childre n find  particula r  consUiiction s difficul t  t o parse , 

^One thin g tha t  Hamburge r  an d Grain' s proposa l  fail s  t o accoun t  fo r 
i s  th e asymmetr y whic h Tavakolia n (1981 )  observe s betwee n subjec t 
attache d an d objec t  attache d relativ e clauses .  I t  i s  simpl y unclea r  wh y 
th e analysi s o f  subjec t  relative s shoul d requir e les s effor t  tlia n th e 
analysi s o f  objec t  relative s an d should ,  a s a  result ,  b e possibl e i n th e 
fac e o f  infelicity . 

*A11 appUcation s o f  th e adjoinin g operatio n nee d no t  b e a s comple x 
as th e genera l  cas e show n i n (10) .  Certai n in.«tance s o f  adjoining , 
fo r  example ,  wil l  resul t  i n .<!lring-identica l  dissection s o f  th e derive d 
tree .  Thus ,  w e migh t  expec t  tlia t  som e adjoining s ar e withi n th e rang e 
of  a n otherwis e unimpede d child ,  whil e other s ar e uniforml y beyon d 
thei r  capacity .  I  leav e i t  fo r  fiitur e wor k t o determin e a n appropriat e 
complexit y metri c o n th e rang e o f  adjoinin g operations . 

44 



an d a s a  resul t  buil d alternativ e representation s fro m 

thos e license d b y th e adul t  grammar .  Grai n an d Fodo r 

(1992 )  tak e a  slightl y differen t  tac k an d sugges t  tha t  w h e n 

th e demand s o f  th e child' s g ramma r  conflic t  wit h thos e 

impose d b y th e parser ,  th e parse r  "w ins " . 

However ,  wha t  i s nove l  abou t  t h e N A H i n it s processin g 

guis e i s tha t  i t  serve s t o relat e th e acquisitiona l  difficultie s 

whic h childre n experienc e o n a  se t  o f  rathe r  divers e 

construction s throug h a  singl e computationa l  limitation . 

Not e tha t  computationa l  limitation s o f  a  genera l  sor t 

suc h a s "comple x sentence s ar e difficul t  fo r  th e chil d t o 

parse "  ar e to o coars e graine d t o accoun t  fo r  th e intricat e 

pattern s o f  dat a foun d i n syntacti c acquisition .  T h e 

N A H demonstrate s h o w computationa l  factor s expresse d 

precisel y i n th e contex t  o f  a  particula r  forma l  syste m ca n 

provid e relativel y fine  graine d account s fo r  pattern s o f 

acquisitio n data . 

Verbal Morphology and the 

M a i n — S u b o r d i n a t e C l a u s e Distinctio n 

Let  u s tur n finally  t o anothe r  phenomeno n i n chil d 

languag e whic h ha s engendere d a  grea t  dea l  o f  discussion : 

verba l  agreemen t  an d it s effect s o n wor d order .  A s ha s 

lon g bee n observed ,  verb s i n children' s earl y utterance s 

frequentl y occu r  i n thei r  infinitiva l  form s o r  a s a  bar e 

stem .  Th e followin g example s o f  Eve' s speec h fro m 

Brown' s (1973 )  corpu s ar e representative : 

(17) a. doll eat celery. (1;6) 

b.  M o m my find #  i t  (1;7 ) 

c.  Ev e mak e tower .  (1;7 ) 

In order to account for this phenomenon, Lebeaux (1988) 
and Radfor d (1990) ,  amon g others ,  sugges t  tha t  children' s 

earl y grammar s lac k functiona l  categories .  Sinc e th e 

functiona l  hea d 1 °  an d it s projectio n ar e responsibl e fo r 

th e presenc e o f  inflecfiona l  morpholog y o n th e verb , 

th e absenc e o f  suc h a  projectio n i n th e child' s gramma r 

render s th e proces s o f  verba l  inflectio n inert .  Apparentl y 

inflecte d form s whic h d o appear ,  o n thi s proposal ,  ar e 

assumed t o actuall y consis t  o f  unanalyze d verb s generate d 
as hea d o f  VP . 

I n adul t  grammar s o f  man y languages ,  th e proces s o f 

verba l  inflectio n i s know n t o interac t  wit h wor d orde r  i n 

significan t  ways .  I n French ,  fo r  example ,  th e negativ e 
morpheme pa s appear s post-verball y whe n th e ver b i s 

tensed ,  bu t  post-verball y whe n th e ver b i s untensed .  Thi s 

contras t  i s show n i n th e example s i n (18 )  an d (19) . 

(18) a. Le chat (ne) chasse pas le chien. 
The ca t  chase s no t  th e do g 

'Th e ca t  doesn' t  chas e th e dog. ' 
b.  *  L e cha t  (ne )  pa s chass e l e chien . 

(19 )  a .  I I  es t  difficil e d e n e pa s manger . 

I t  i s difficul t  C O M P noteat-IN F 

'I t  i s difficul t  no t  t o eat. ' 

b.  *  I I  es t  difficil e d e n e mange r  pas . 

I n (18) ,  th e ver b chasse r  "chase '  appear s i n a  tense d 

for m an d require s pa s t o occu r  afte r  it .  I n (19) ,  o n th e 

othe r  hand ,  th e ver b mange r  'eat '  appear s i n it s infinifiva l 

for m an d require s tha t  th e negativ e morphem e preced e it . 

Simplifyin g slightly ,  Emond s (1978 )  an d Polloc k (1989 ) 

accoun t  fo r  thi s contras t  b y suggestin g tha t  th e negafiv e 

morpheme pa s appear s jus t  abov e V P bu t  belo w th e 

posiUo n o f  1° ,  insid e o f  a  N e g P projectio n fo r  Pollock , 

and tha t  th e ver b raise s t o 1 °  onl y i n cas e i t  i s  tensed .  Thus , 

th e representatio n o f  exampl e (18 )  prio r  t o movemen t  o f 

th e ver b i s a s follows : 

(20 ) IP 

NP 

l e cha t 1 

r 

NegP 

pa5 V P 

V 
1 

chass e 

NP 

l e chie n 

I f  thi s wer e a n infinitiva l  sentence ,  th e ver b woul d remai n 
withi n V P ,  an d henc e woul d appea r  afte r  pas .  However , 

i n a  tense d sentence ,  th e ver b raise s t o 1 °  an d therefor e 

obligatoril y  precede s pas . 

Suppos e youn g children' s use s o f  tense d verb s ar e 

indee d unanalyze d form s an d ar e no t  th e resul t  o f  th e 

morphologica l  chang e induce d b y th e m o v e m e n t  o f  ver b 

t o th e hea d o f  a  functiona l  projection ,  whic h the y pu -

tativel y lack .  Thi s predict s tha t  children' s placemen t  o f 

negatio n wil l  no t  interac t  wit h tens e markin g i n th e w a y 

tha t  i t  doe s i n th e adul t  grammar .  Pierc e (1989 )  an d D e -

pre z an d Pierc e (1993 )  teste d thi s predictio n o n a  corpu s 

of  naturalisti c utterance s o f  childre n acquirin g French . 

Strikingly ,  th e vas t  majorit y o f  th e example s whic h the y 

foun d containe d eithe r  non-finit e verb s wit h pre-verba l 

pa s (cf .  (21) )  o r  finite  verb s wit h postverbalpa 5 (cf .  (22)) . 

(21) a. pas manger la poupee 

not  eat-IN F th e dol l 

b.  pa s tombe r  beb e 
not  fall-IN F bab y 

c.  pa s attrape r  un e fleur 

not  catch-IN F a  flower 

(22 )  a .  Pats y es t  pa s la-ba s 

Pats y i s no t  ove r  ther e 

b.  march e pa s 

walk s no t 
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c.  es t  pa s mor t 

i s  no t  dea d 

Pierce' s result s  fo r  thre e childre n o f  mea n ag e iiroun d tw o 

year s ar e give n i n (23) . 

(23 ) 
[ + finite ] 

11 
185 

[-  finite ] 
7 7 
2 

pa s Ver b 
Ver b pa s 

Thes e figure s evidenc e a  highl y significan t  correlatio n 

betwee n finitenes s o f  th e ver b an d it s positio n relativ e t o 

negation .  Thi s seem s t o sugges t  tha t  children' s tense d 

form s ar e syntacticall y complex ,  an d therefor e tha t  chil -

dre n ar e abl e t o utiliz e functiona l  projection s i n th e sam e 

fashio n a s adults. ' 

Th e Frenc h dat a sho w quit e dramaticall y tha t  youn g 

childre n appreciat e th e differenc e betwee n finit e an d 

infinitiva l  clause s an d th e impor t  o f  thi s differenc e o n 

syntacti c representations .  Wha t  th e childre n see m t o 

lack ,  however ,  i s  th e knowledg e tha t  th e sentence s the y 

produc e mus t  b e tensed .  Thi s raise s th e myster y o f  h o w 

chil d grammar s diffe r  fro m adul t  grammar s suc h tha t  thi s 

shoul d b e th e case .  A  numbe r  o f  suggestion s hav e bee n 

made t o accoun t  fo r  thi s puzzle .  Wexle r  (1991 )  argue s 

tha t  childre n d o no t  k n o w th e interpretatio n o f  tens e a s 

expressin g a  particula r  semanti c value ,  pas t  o r  non-past . 

As a  result ,  Frenc h children' s grammar s wil l  no t  requir e 

tha t  th e ver b rais e s o a s t o tak e scop e ove r  th e propert y 

expresse d b y th e V P .  Grimsha w (1991b )  propose s a 

processin g accoun t  o f  thi s phenomenon .  Sh e suggest s tha t 

childre n construc t  thei r  clausa l  representation s aroun d th e 

cor e o f  a  vCTba l  projection .  I f  childre n ar e place d i n a 
positio n wher e the y hav e othe r  demand s competin g wit h 

sentenc e production ,  the y adop t  a  strateg y o f  realizin g 

fewe r  o f  th e functiona l  projection s associate d wit h th e 

verba l  core .  Gr imsha w argue s tha t  i f  th e I P laye r  i s 

'  'peele d a w a y "  b y th e Frenc h child ,  the n th e ver b ha s n o 

plac e t o m o v e an d henc e doe s no t  pic k u p it s tense . 

Bot h Wexler' s an d Grimshaw' s explanation s see m tai -

lore d t o accoun t  fo r  thi s phenomenon .  I n general ,  w e 

woul d lik e no t  t o hav e t o mak e separat e stipulation s fo r 

eac h ne w paradig m o f  dat a w e encounter .  I n thi s spirit , 

I  woul d lik e t o sugges t  tha t  w e ca n us e th e N A H t o 

accoun t  fo r  th e child' s lac k o f  obligator y tens e markin g 

i n clauses.̂ "  T o understan d h o w thi s migh t  go ,  le t  u s 

' a simila r  argumen t  ma y b e mad e o n Ih e basi s o f  th e ver b secon d 
phenomeno n i n German .  Se e Poeppe l  an d Wexle r  (1991 )  an d Depre z 
and Pierc e (1993) . 

^  °  On e potentia l  proble m wit h thi s lin e o f  explanatio n i s tha t  children '  s 
problem s wit h tens e realizatio n subsid e lon g befor e th e problem s 
discusse d above .  Thi s migh t  b e du e t o th e fac t  tha t  thi s insunc e o f 
adjoinin g i s a n especiall y eas y on e an d i s thu s on e whic h th e chil d i s 
abl e t o perfor m a t  a  fairl y  youn g age .  Thi s seem s plausibl e sinc e th e 
structure s produce d b y thi s insUnc e o f  adjoinin g ar e identica l  t o one s 
whic h ca n b e produce d usin g onl y substitution .  A  complexit y metri c 

conside r  h o w th e requiremen t  tha t  sentence s b e tense d i s 

encode d i n ou r  T A G - b a s e d theory .  T h e featur e syste m o f 

Vijay-Shanke r  (1987 )  allow s u s t o plac e a  pai r  o f  featur e 

values ,  so-calle d to p an d bot to m features ,  a t  eac h node . 

At  th e conclusio n o f  a  T A G derivation ,  thes e feature s 

must  collaps e wit h on e another .  I f  the y conflict ,  th e 

derivatio n fails .  Suppos e tha t  w e plac e a  featur e a t  th e to p 

o f  eac h clausa l  elementar y structur e specifyin g a  +  valu e 

fo r  tense .  I f  ther e i s a  tens e specificatio n o n th e 1 °  hea d o f 

an elementar y tree ,  th e tens e valu e fo r  th e bot to m featur e 

structur e a t  thi s nod e i s als o + .  Thi s i s th e situatio n wit h 

th e simpl e sentenc e i n (24) . 
(tense :  + ] 
[  tense :  + ] (24 ) 

write s fo r  a  magazin e 

This tree need not enter into a derivation with any other 

tree s sinc e th e pair s o f  featur e structure s a t  eac h o f  it s 

node s m a y b e collapsed .  Thus ,  th e syste m o f  feature s 

tell s  u s tha t  thi s elementar y m a y b y itsel f  constitut e a 

sentence .  I n th e cas e o f  a n infinitiva l  clause ,  however , 

th e featur e specificatio n i n th e to p featur e structur e wil l 

not  matc h tha t  o f  th e botto m featur e structur e sinc e th e 

infinitiva l  1 °  elemen t  give s a  -  valu e fo r  tense .  Thi s i s 

show n i n th e tre e i n (25) . 
[tense :  + 1 

(25 )  I P Uense :  - 1 

DP 
I 

Mary 

to 

VP 

hav e lef t 

Thi s u-e e canno t  appea r  i n isolatio n sinc e th e feature s i n 

it s roo t  canno t  b e collapsed .  I n orde r  t o deriv e a  well -

forme d structure ,  w e ca n adjoi n a  tense d m a u i x clause , 

suc h a s th e on e i n (26) ,  int o th e roo t  o f  th e u-e e i n (25) . 

(26 ) 
(tense : 

tens e 

beUeves 

[tense :  —] 

Dur in g th e adjoining ,  th e nod e wh ic h i s th e adjoinin g sit e 

i s "split "  int o t w o wit h th e to p featur e structur e goin g 

on the different cases of adjoining remains to be provided, however. 
Of  course ,  t o pursu e thi s line ,  w e mus t  adop t  th e pwocessing-base d 
explanatio n o f  th e N A H . 
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wit h on e hal f  o f  th e node ,  an d th e botto m featur e structur e 

goin g wit h th e other .  Thi s situatio n i s picture d i n (27) . 

(27 ) I P [  tense : 

tens e 

tens e 

believe s 

P [tense :  - 1 

hav e lef t 

Th e featur e structure s associate d wit h th e "hal f  nodes " 

of  th e adjoinin g sit e ar e the n collapse d wit h th e adjacen t 

featur e structure s t o giv e th e followin g derive d structure . 

(28 ) 
[tense :  + ] 

tense : 

[  tense :  —] 
tense :  —] 

believe s 

hav e lef t 

I n thi s derive d tree ,  th e pair s o f  featur e structure s a t  eac h 

nod e m a y b e collapse d an d thi s structur e i s therefor e rule d 

in . 

Notic e tha t  th e adjoinin g operatio n i s  crucia l  t o th e 

separatio n o f  incompatibl e featur e structure s presen t  i n a n 
elementar y tree .  T h e substitutio n operatio n allow s u s onl y 

t o ad d furthe r  specificatio n t o th e featura l  informatio n a t  a 

node ,  bu t  doe s no t  i n an y w a y allo w featur e conflict s t o b e 

resolved .  Thi s yield s th e followin g interestin g prediction : 

i f  a  chil d produce s comple x sentence s i n whic h ther e 

ar e embedde d infinitiva l  clause s a t  a  poin t  w h e n sh e 

i s abl e onl y t o us e th e substitutio n operation ,  the n sh e 

wil l  b e unabl e t o sto p hersel f  fro m producin g embedde d 
infinitiva l  clause s a s independen t  structures .  T h e reaso n 

fo r  thi s i s  simple .  I f  infinitival s ar e substitute d int o a 

tense d matri x clause ,  the n ther e i s n o possibilit y  tha t 

ther e wa s a  featur e conflic t  o n th e roo t  o f  th e infinitiva l 

as w e sa w i n (25 )  sinc e th e substitutio n woul d no t  hav e 

resolve d th e conflict .  Consequently ,  th e child' s grarmna r 

must  allo w suc h infinitiva l  elementar y tree s withou t  th e 

featur e conflic t  a t  th e root . 

Not e tha t  thi s explanatio n depend s upo n th e child' s 

actuall y producing ,  o r  a t  leas t  havin g th e abilit y t o pro -

duce ,  sentence s o f  a  fai r  amoun t  o f  complexity .  L imbe r 

(1973 )  cite s sentence s wit h embedde d infinitiva l  clause s 

as a m o n g th e firs t  comple x construction s t o appea r  i n th e 

child' s grammar ,  aroun d th e ag e o f  2;1 .  Thus ,  i t  i s no t 

unreasonabl e tha t  childre n ar e abl e t o pars e sentence s o f 

th e necessar y complexit y a t  th e age s i n question . 

Thi s analysi s conflate s th e child' s productio n o f  infini -

tiva l  sentence s wit h he r  inabilit y  t o distinguis h mai n an d 

subordinat e clauses .  Thi s ha s a  numbe r  o f  interestin g 

implication s concernin g th e acquisitio n o f  G e r m a n ver b 

placement ,  whic h spac e unfortunatel y prevent s m e fro m 

presenting .  Se e Fran k (1992) . 

Thi s analysi s o f  th e child' s situatio n succeed s onl y i n 

pushin g bac k th e leve l  o f  explanatio n on e notch .  T h e 

child' s g ramma r  remain s substantivel y differen t  fro m th e 
adult' s i n th e w a y i n whic h i t  percolate s tens e feature s 

throug h th e elementar y trees .  Otherwise ,  th e conflic t  a t 

th e I P nod e woul d persist .  I t  remain s t o b e explained , 

though ,  h o w thi s conflic t  i s  permissibl e i n th e chil d 

grammar ,  ye t  i s  impossibl e i n th e adul t  graimnar .  O n e 

possibility ,  perhap s relate d t o Wexler' s proposa l  m e n -
tione d above ,  i s  tha t  th e chil d doe s no t  k n o w tha t  ther e 

ar e tens e feature s expresse d o n th e 1 °  hea d whic h nee d 

t o b e percolate d u p throug h th e I P projection .  I f  n o suc h 

featur e appea r  o n th e botto m featm e structur e o f  th e I P 

node ,  the n n o conflic t  wil l  aris e a s a  resul t  o f  th e U G 

derive d deman d tha t  al l  clause s b e tensed . 

Concluding Comments 

I have argued in this paper that positing the single 

distinctio n betwee n th e grammatica l  system s o f  childre n 

and adults ,  th e absenc e o f  th e operatio n o f  adjoining , 

give s ris e t o a  unifor m accoun t  o f  whic h construction s 
pos e difficultie s i n syntacti c acquisition .  W e hav e seen , 
i n particular ,  difficultie s i n th e acquisitio n o f  relativ e 

clauses ,  contro l  an d verba l  morpholog y tha t  receiv e a n 

accoun t  unde r  th e N A H .  Furthe r  evidenc e fo r  th e N A H 

i s provide d b y Fran k (1992 )  w h o discusse s it s  implica -
tion s fo r  th e acquisitio n o f  w h - m o v e m e n t ,  raisin g an d 

adjectiva l  modification . 

O ne particularl y importan t  aspec t  o f  thi s proposa l  i s 

tha t  i t  allow s u s t o understan d exactl y w h y certai n con -

struction s prov e problemati c fo r  th e chil d whil e other s 

whic h ar e superficiall y  simila r  ar e acquire d effortlessly . 

T h e shar p dichotom y draw n b y th e T A G formalis m a s 
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t o whethe r  a  constructio n require s th e adjoinin g opera -

tio n allow s u s t o mak e specifi c  prediction s concernin g 

th e tim e cours e o f  acquisitio n withou t  resortin g t o stip -

ulate d difference s betwee n th e substantiv e grammatica l 

principle s i n chil d an d adul t  linguisti c competence . 
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