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Grainnatica l  primiA g o f  noun s i n connecte d speec h 

Jola Jakiinik 
and 

Juli e Scot t 

Department of Psychology, University of Wisconsin-Madison 

ittstract 

On-line processing of inflected spoken words was examined using 
phoneme-monitorin g R T t o followin g targets .  Plura l  an d singula r  noun s 
followe d context s tha t  require d plural s (e.g. ,  A  doze n bagels/bage l  tumble d 
... )  o r  wer e neutra l  (e.g. .  Th e froze n bagels/bage l  tumble d ... )  .  Relativ e 
t o th e neutra l  contexts ,  recognitio n o f  congruen t  plura l  novin s wa s 
facilitated ,  an d recognitio n o f  incongruen t  singula r  noun s wa s disrupted . 

Intxxxiuction 

The research reported in this paper investigates how inflected words 
ar e recognize d an d understoo d i n spoke n sentences .  Thi s lin e o f 
investigatio n aim s t o mak e u p fo r  th e relativ e neglec t  o f  tw o relate d topic s 
i n th e stud y o f  spoke n wor d recognition ,  th e recognitio n o f  inflecte d an d 
derive d forms ,  an d th e processin g o f  grammatica l  (syntactic )  structure . 

Recent research on spoken language processing has focussed on the 
contributio n o f  precedin g context ,  a  focu s whic h ha s prove d t o b e a  fruitfu l 
strategy ,  bot h theoreticall y an d methodologically .  Borrowin g fro m thi s 
tradition ,  th e presen t  stud y examine s th e contributio n o f  precedin g contex t 
t o th e recognitio n o f  plura l  nouns . 

The present research uses the on-line task of phoneme-monitoring in the 
same wa y tha t  Blan k an d Fos s (1978 )  use d i t  t o examin e semanti c constraints . 
They varie d th e constraint s o n a  critica l  nou n b y precedin g i t  wit h a 
relate d verb ,  adjective ,  o r  both .  The y compare d sentence s containin g 
semanticall y relate d word s wit h contro l  sentence s containin g n o relate d 
words .  Fo r  exanple ,  recognitio n o f  th e wor d "eye "  wa s measure d i n th e 
contex t  "Th e drun k winke d hi s bloodsho t  ... "  an d i n th e contex t  "Th e drun k 
conceale d hi s achin g "  Blan k an d Fos s foun d faste r  recognitio n o f  th e 
critica l  word s v^e n the y wer e precedin g b y semanticall y relate d verb s o r 
adjectives . 

Blank and Foss measured recognition of the critical words indirectly, 
by measurin g tim e t o detec t  phoneme-target s a t  th e beginnin g o f  th e 
followin g words .  I n th e sentence s above ,  th e targe t  wa s /p /  i n th e wor d 
"probably. "  Th e reasonin g behin d thi s on-lin e measur e i s tha t  a  respons e t o 
a word-initia l  targe t  depend s o n recognizin g tha t  th e targe t  soun d begin s a 
word ,  whic h i n tur n iitplie s tha t  th e en d o f  th e previou s wor d ha s bee n 
recognized .  Faste r  recognitio n o f  th e precedin g (critical )  wor d woul d 
resul t  i n faste r  detectio n o f  th e word-initia l  targe t  phoneme .  Delaye d 
recognitio n o f  th e critica l  wor d woul d dela y detectio n o f  th e target . 

The present study examines a local and specific grammatical constraint: 
th e dependenc y betwee n th e initia l  par t  o f  a  nou n phrase ,  an d th e for m o f 
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th e noun .  Ther e ar e som e common grammatica l  construction s i n Englis h tha t 
requir e th e plura l  (inflected )  for m o f  a  noun ,  an d other s tha t  d o no t 
incorporat e thi s constraint .  We refe r  t o thi s sourc e o f  constrain t  a s 
grammatica l  t o enphasiz e tha t  th e constrain t  i s  o n th e for m o f  th e word , 
rathe r  tha n o n it s semanti c content .  Whethe r  i t  i s  a  purel y syntacti c 
constrain t  i s  a  proble m vdiic h w e wil l  ignor e fo r  th e present . 

There are two possible ways of showing an effect of context on the 
processin g o f  inflecte d words .  On e i s t o sho w tha t  th e violatio n o f 
structura l  constraint s cause s disruptio n o r  slowin g o f  recognition ,  relativ e 
t o a  conditio n vdiic h obey s th e constraints .  A  secon d i s t o sho w tha t  th e 
availabilit y  o f  additiona l  constraint s speed s o r  facilitate s recognitio n o f 
th e inflecte d forms .  Th e presen t  stud y look s fo r  bot h disruptiv e an d 
facilitativ e effects .  I t  woul d no t  b e surprisin g t o fin d tha t  grammaticall y 
incongruou s word s produce d som e d isnpt io n o f  sentenc e processing .  I t  woul d 
b e mor e unusual ,  an d therefor e interesting ,  t o fin d tha t  a  mor e constrainin g 
grammatica l  contex t  lead s t o faste r  recognitio n tha n a  les s constraining , 
bu t  nonetheles s appropriat e context .  T o ou r  knowledge ,  n o on e ha s 
demonstrate d suc h a  grammatica l  contex t  effect . 

In the present experiment, recognition of the nouns was assessed by 
measurin g phonene-monitorin g R T t o target s a t  th e beginnin g o f  th e word s 
immediatel y afte r  th e critica l  nouns ,  a s i n Blan k an d Foss '  (1978 )  study . 
Thi s indirec t  measxor e wa s chose n becaus e thi s paradig m i s mos t  likel y t o 
revea l  effect s o n processin g o f  th e en d o f  th e critica l  word . 

There were four conditions in the present study, vdiich resulted from 
th e coribinatio n o f  tw o context s an d tw o form s o f  th e critica l  noun ,  plura l 
an d singular .  I n on e context ,  th e firs t  par t  o f  th e critica l  nou n phras e 
containe d a  quantifier ,  numbe r  o r  othe r  wor d tha t  require s th e followin g 
nou n t o b e plural ;  fo r  exanple ,  "many, "  "three, "  an d "various. "  Thi s contex t 
i s  calle d th e Predicts-plura l  context .  I n th e secon d context ,  th e 
introductor y word s wer e one s tha t  coul d b e followe d b y eithe r  a  plura l  o r 
singula r  noun ;  fo r  exanple ,  "the, "  "his. "  Thi s contex t  i s  referre d t o a s 
th e Neutra l  context .  I n eac h context ,  th e critica l  noiji n wa s eithe r  plura l  o r 
singular .  Fou r  version s o f  on e sentenc e fro m th e ejqperimen t  ar e show n 
below ,  wit h th e targe t  phonem e underlined . 

Neutral context, plural noun: 
The froze n bagel s tumble d ou t  o f  th e ba g vdie n sh e droppe d it . 

Predicts-plural context, plural noun: 
A doze n bagel s tumble d ou t  o f  th e ba g whe n sh e droppe d it . 

Neutral context, singular noun: 
The froze n bage l  tumble d ou t  o f  th e ba g v*ie n sh e droppe d it . 

Predicts-plural context, singular noun: 
A doze n bage l  tumble d ou t  o f  th e ba g v*ie n sh e droppe d it . 

For plural nouns, a corparison between the Predicts-plural context and 
th e Neutra l  contex t  ask s v^ethe r  ther e i s facilitatio n du e t o greate r 
constrain t  o n th e inflecte d form .  Fo r  singula r  nouns ,  a  coirpariso n betwee n 
th e Neutra l  contex t  an d th e Predicts-plura l  context ,  v îer e a  singula r  nou n 
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i s  inappropriate /  reveal s viiethe r  a  violatio n o f  thi s grammatica l  constrain t 
disnjpt s on-lin e processin g o f  th e sentence .  I n thi s se t  o f  ccxtparisons / 
phoneme-monitorin g RT s i n th e sam e phoneti c contex t  ar e conpared . 

Method 

Materials 

There were 72 critical sentences. Each of the regular plural forms of 
Englis h wa s represented .  I n one-thir d o f  th e sentences ,  th e critica l  nou n 
too k /s /  i n it s plura l  form ;  i n anothe r  third /  th e plura l  endin g wa s / z / ; 
and i n anothe r  thir d i t  wa s /Iz/ .  Withi n eac h third /  ther e wer e equa l 
number s o f  one ,  two ,  an d thre e syllabl e nouns .  Th e targe t  phoneme s wer e th e 
si x sto p (plosive )  consonants :  /b/ ,  /d/ /  Iql ,  /•£>/ ,  /t/ ,  an d /k/ . 

The critical sentences were randomly assigned to fixed serial positions 
on a  list .  Fou r  list s wer e prepare d fo r  recording .  Onl y on e versio n o f 
eac h sentenc e occurre d o n a  list ,  s o tha t  eac h subjec t  woul d hea r  onl y on e 
versio n o f  eac h sentence .  Eac h lis t  containe d a n equa l  numbe r  o f  th e fou r 
versions ,  a s wel l  a s equa l  number s o f  th e thre e type s o f  plurals ,  an d o f 
one ,  two ,  an d thre e syllabl e nouns . 

In addition to the critical sentences, there were filler sentences of 
tw o types .  Some containe d targe t  phonemes ,  place d o n noun s an d adjective s 
fo r  variety .  Othe r  filler s ha d n o targets .  Ther e wer e twenty-eigh t 
fillers ,  fo r  a  tota l  o f  10 0 sentence s pe r  list .  Th e sentence s wer e divide d 
int o 5  block s o f  2 0 sentences .  Ead i  lis t  bega n wit h fou r  fillers ,  an d eac h 
bloc k bega n wit h a  filler . 

A female speaker recorded the sentences on one channel of a tape. Each 
sentenc e tria l  consiste d o f  th e wor d "Ready "  followe d b y a  specificatio n o f 
th e targe t  phonem e fo r  tha t  sentence ,  fo r  exampl e "/b /  a s i n Bob, "  the n th e 
sentence .  Click s wer e place d o n th e secon d channel ,  coinciden t  wit h th e sto p 
burst s o f  th e targets .  Th e clicks ,  v*iic h wer e inaudibl e t o subjects , 
starte d th e recordin g o f  R T b y a n Appl e microcorrputer .  Afte r  250 0 msec ,  th e 
tria l  wa s terminated . 

Procedure 

Subjects were tested individually. They were given four practice 
sentences .  Subject s wer e warne d t o pa y clos e attentio n t o th e meanin g o f  th e 
sentences ,  sinc e the y woul d receiv e a  comprehensio n tes t  afterwards .  Th e 
tes t  wa s a  recognitio n memor y tes t  fo r  th e fillers . 

Subjects 

Subjects were students at the University of Wisconsin-Madison. They 
participate d fo r  pay ,  o r  fo r  extr a cours e credit .  Fift y si x subject s wer e 
tested . 

Results 

Only data from subjects who scored 75% or better on the comprehension 
tes t  wer e include d i n th e analysi s o f  phoneme-monitorin g RTs .  Thi s 
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criterio n exlude d 4  subjects ,  leavin g 1 3 subject s v*i o hear d eac h tape . 

For each subject, a mean RT for each of the four conditions was 
calculated .  Fo r  eac h versio n o f  th e critica l  sentences ,  a  mea n reactio n 
tim e wa s calculated .  Th e subjec t  an d ite n mean s wer e analyse d i n tw o 
separat e analyse s o f  variance ,  v*ios e factor s wer e th e natur e o f  th e 
precedin g context ,  an d th e natur e o f  th e nou n precedin g th e phonem e target . 
The tabl e belo w present s th e overal l  mean s fo r  th e fou r  conditions ,  average d 
ove r  th e 7 2 sentences . 

Table 1 
Mean Phonane-monitorin g RT s (i n msec )  t o target s afte r  critica l  nouns . 

Critica l  Nou n 
Plura l 
Singula r 

Precedin g Contex t 
Predict s Plura l  Neutra l 

514 55 8 
55 2 53 4 

The firs t  ro w i n th e tabl e show s tha t  th e monitorin g tim e t o target s 
followin g plura l  noun s i s faste r  i n context s tha t  predic t  plural s tha n i n 
context s tha t  allo w singula r  an d plura l  nouns .  Thi s resul t  indicate s tha t 
recognitio n o f  th e inflecte d for m i s facilitate d i n a  constrainin g context , 
relativ e t o a  les s constrainin g context .  Th e secon d ro w o f  th e tabl e show s 
tha t  averag e monitorin g tim e afte r  singula r  noun s i s slowe r  i n context s tha t 
requir e plura l  noun s tha n i n neutra l  contexts .  Thi s result s indicate s tha t 
recognitio n o f  th e noun s i s delaye d v*ie n the y violat e grammatica l 
constraints . 

The main result of the analyses of variance was a significant 
interactio n betwee n th e tw o factors :  F ^  (1,51 )  =  15.31 ,  p  <  .001 ;  F ^  (1,72 ) 
= 17.77 ,  p  <  .001 ;  mi n F '  (1,115 )  =  8.^2 ,  p  <  .01 .  Separat e one-wa y 
analyse s o f  varianc e wer e performe d t o ccxipar e th e Neutra l  context s an d th e 
Predicts-pliara l  contexts .  When th e critica l  noun s wer e plural ,  th e subject s 
analysi s showe d a  marginall y significan t  effec t  (F .  (1,51 )  =  3.48 ,  p  <  .07 ) 
an d th e item s analysi s showe d a  significan t  effec t  (E 2 (1/71 )  =  12.93 ,  p  < 
.001 .  When th e critica l  noun s wer e singular ,  th e subject s analysi s showe d a 
significan t  effec t  (F .  (1,51 )  =  11.76 ,  p  <  .001 )  an d th e item s analysi s 
showe d a  margina l  effec t  (F ^  d / ^ D =  3.18 ,  p  <  .08 . 

Discussion 

The results of the present e^qseriment show two effects of graimiatical 
contex t  o n th e on-lin e processin g o f  spoke n words ,  on e harmful ,  th e othe r 
beneficial .  When th e precedin g contex t  lead s th e listene r  t o expec t  th e 
plura l  for m o f  a  noun ,  an d th e ejqsectatio n i s violated ,  processin g a t  tha t 
poin t  i n th e sentenc e i s disrupted ,  cortpare d eithe r  t o processin g o f  th e 
singula r  nou n i n a  neutra l  context ,  o r  t o processin g o f  th e appropriat e 
plura l  for m i n th e sam e constrainin g context .  Th e latte r  catpariso n i s 
betwee n a  context-wor d canbinatio n tha t  violate s a  se t  o f  constraints ,  an d a 
coribinatio n tha t  satisfie s th e sam e se t  o f  constraints .  I t  i s  analogou s t o 
th e ccxrpariso n mad e i n Gurjanov ,  Lukatela ,  Lukatela ,  Savic ,  an d Turvey' s 
(1985 )  stuct y o f  inflecte d forms .  Gurjano v e t  al .  coipare d grammaticall y 

correc t  pairing s o f  possessiv e adjective s an d noun s wit h incongruou s 
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pairings /  an d foun d slowe r  recognitio n o f  th e noun s i n incongruou s contexts . 

In the present study the disnaptive effect of violating grammatical 
constraint s ca n als o b e see n relativ e t o a  neutra l  context /  a  catpariso n 
tha t  Gurjano v e t  al. /  a s wel l  a s Goodman ,  MoClelland /  an d Gihb s (1981) ,  wer e 
unabl e t o make .  Thi s effec t  migh t  hav e bee n stronge r  excep t  fo r  a  problo n 
wit h th e e3^)eriment .  Wheneve r  ther e wa s a  grammatica l  violation ,  a  phonon e 
targe t  followed .  Subject s ma y hav e bee n abl e t o anticipat e th e occurrenc e 
of  a  targe t  i n thi s condition ,  counteractin g th e d isnpt iv e effec t  somev^iat . 

The second effect of grammatical context was facilitated recognition of 
inflecte d word s i n context s tha t  predicte d plura l  forms .  Thi s conclusio n i s 
possibl e becaus e o f  th e inclusio n o f  a n appropriat e neutra l  context .  I f  th e 
context s ar e no t  reall y neutral ,  the n thi s nove l  findin g i s discredited .  A n 
alternativ e accoun t  o f  th e differenc e betwee n Predicts-plura l  an d Neutra l 
context s assume s tha t  th e neutra l  context s actuall y favo r  singula r  nou n 
continuations .  Thus ,  v*ie n a  plura l  for m follows ,  i t  i s  unexpected .  O n thi s 
accoimt ,  recognitio n o f  plura l  noun s i s slowe r  i n th e Neutra l  context s tha n 
i n th e Predicts-plura l  contexts ,  i n whic h n o es^^ectatio n ar e violated . 

The resolution of this problem remains for another experiment. If the 
neutra l  context s ar e trul y neutral ,  the n i t  shoul d b e possibl e t o conpar e 
the m t o differen t  constrainin g contexts ,  an d als o fin d facilitation .  Jus t 
as ther e ar e danonstrative s an d quantifier s tha t  requir e plurals ,  ther e ar e 
determiner s ("a" ,  "an" )  an d demonstrative s ("this" ,  "that" )  tha t  requir e 
singulars .  A n experimen t  testin g thi s predictio n i s i n progress . 

The present experiment provides an interesting demonstration of the 
effect s o f  grammatica l  contex t  o n wor d recognition .  It s broade r 
iirplication s concer n th e purpos e o f  variou s linguisti c device s an d 
properties .  Agreemen t  phencxtiena ,  suc h a s agreemen t  i n numbe r  an d gende r 
betwee n a n adjectiv e an d noun ,  ar e canmon ,  an d probabl y serv e som e purpos e 
othe r  tha n t o frustrat e foreig n languag e students .  Agreemen t  provide s 
redundancy ,  an d s o aid s i n successfu l  comnamication .  Th e presen t  result s 
sugges t  tha t  suc h grammatica l  constraint s als o confe r  a  processin g 
advantage .  Ironically ,  suc h a  processin g advantag e canno t  b e measure d i n a 
languag e wit h ful l  agreement ,  becaus e ther e i s n o neutra l  baseline . 
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