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E X P E R T I S E A N D C O N S T R A I N T S I N 

I N T E R A C T I V E S E N T E N C E P R O C E S S I N G 

David J. Townsend T. Bever 
Montclai r  Stat e Colleg e Universit y o f  Rocheste r 

ABSTRACT 

We examined individual variation in the integration of conceptual and linguistic 

knowledg e durin g discours e processing .  Skille d an d averag e processor s receive d 

sentence s tha t  wer e strongl y o r  weakl y supporte d b y context .  T o reduc e th e 

contributio n o f  specia l  processin g strategies ,  th e syntacti c construction s an d topic s wer e 

highl y familiar .  Th e interaction s o f  contex t  wit h linguisti c processin g wer e mor e 

constraine d b y sententia l  connective s fo r  skille d processors ,  bu t  les s constraine d b y 

impose d readin g units ,  whic h varie d fro m word s t o incomplet e sentence s t o complet e 

sentences .  Thes e result s sugges t  tha t  a  characteristi c o f  expertis e i n discours e 

processin g i s a n almos t  continua l  focu s o n organizin g th e result s o f  linguisti c 

processin g int o a  conceptua l  framework .  Th e result s ar e discusse d i n term s o f  a n 

interactiv e mode l  wit h autonomou s processors ,  bu t  wit h share d resource s fo r  attendin g 

t o th e product s o f  thes e processors . 

INTRODUCTION 

Discourse processing produces a mental model that is based on the sentences of a 

tex t  an d th e knowledg e the y elicit .  Integratin g a  sentenc e int o thi s menta l  mode l  i s 

eas y whe n i t  i s  strongl y supporte d b y precedin g context ,  a s i n th e secon d tex t  below : 

(1) Jones found a wreck by the road. She found nothing suspicious 

insid e th e car .  Sh e examine d th e damag e outsid e th e car .  Th e 

windshiel d wa s shattered .  Sh e notice d tha t  on e whee l  wa s 

damaged an d a  fende r  wa s smashe d in .  Jone s too k of f  th e tire . 

(2) While driving her car, Jones heard a loud bang and a flapping 

sound .  Sh e stoppe d th e ca r  an d se t  th e brake .  Sh e too k th e 

jack ,  a  wrench ,  an d th e spar e fro m th e trunk .  Sh e loosene d th e 

bolt s o n th e wheel .  Sh e jacke d u p th e car .  Jone s too k of f  th e 

tire . 

Two components in obtaining a model of text are organizing words into prepositional 

units ,  an d revisin g th e mode l  i n ligh t  o f  thes e meaningfu l  units .  However ,  th e fac t 

tha t  w e ca n conceiv e o f  discours e processin g i n thi s wa y doe s no t  m e a n tha t  th e 

componen t  processe s ar e computationall y distinct .  Unfortunately ,  evidenc e o n th e 

issu e o f  informatio n flo w frequentl y appeal s t o performanc e o n comple x syntacti c 

form s i n minima l  linguisti c context s (e.g. .  Grai n &  Fodor ,  1985 ;  Clifto n &  Frazier , 

1986 ;  Tyle r  &  Marslen-Wilson ,  1977) ;  thi s leave s ope n th e possibilit y  tha t  i t  doe s no t 

adequatel y represen t  norma l  discours e processing . 
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A model in which there are constraints on the interactions between conceptual and 

linguisti c processe s i s a s follows : 

(a )  Severa l  rule s fo r  comprehensio n m a p linguisti c representation s ont o 

conceptua l  representations ,  autonomousl y an d i n parallel .  Fo r  example ,  th e sequenc e 

of  linguisti c categorie s noun-verb-nou n yield s a  conceptua l  uni t  consistin g o f  agent -

action-object .  Th e mappin g rule s appl y onl y t o representation s i n a  particula r  format : 

propositiona l  rule s appl y t o syntacti c representations ,  pragmati c t o propositional ,  etc . 

Representation s becom e availabl e t o mappin g rule s whe n ther e ar e complet e 

representationa l  units .  Fo r  example ,  rule s tha t  organiz e a  pai r  o f  sentence s int o a 

temporally-organize d mode l  appl y whe n linguisti c mappin g rule s hav e produce d a  pai r 

of  complet e propositions . 

(b )  Discours e productio n rule s m a p betwee n level s t o generat e expectations . 

Thes e representation s interac t  wit h thos e tha t  ar e forme d b y comprehensio n mappin g 

rule s whe n th e representation s fro m th e tw o source s ar e i n simila r  formats . 

(c )  Severa l  factor s influenc e th e allocatio n o f  attentiona l  resource s t o th e 

product s o f  mappin g rules .  Completio n o f  a  linguisti c uni t  shift s attentio n t o th e 

mor e conceptua l  outcom e o f  th e rule .  Sententia l  connective s ma y shif t  attentio n 

towar d eithe r  th e linguisti c o r  th e conceptua l  level . 

We determined whether these constraints on integration are similar at different levels 

of  discours e processin g skill .  Expertis e i n discours e processin g ma y depen d largel y o n 

th e applicatio n o f  conceptua l  knowledg e abou t  th e worl d (e.g. ,  Riesbec k &  Schank , 

1978) .  However ,  expertis e ma y b e bette r  conceive d a s a  proces s o f  integratin g 

superficia l  an d conceptua l  level s o f  representation .  I f  so ,  expertis e i s anothe r  facto r 

tha t  influence s th e fluctuation s o f  attentio n betwee n linguisti c an d conceptua l 

representations ,  wit h highl y skille d processor s presumabl y focusin g mor e o n th e 

conceptua l  level . 

EXPERIMENT 1 

The meanings of connectives such as because and although shift the focus of attention 

(Townsend ,  1983) .  Becaus e state s tha t  tw o proposition s ar e causall y related ;  i t  i s  a 

cue t o organiz e proposition s causall y a s the y ar e formed .  Although ,  however ,  denie s 

an expecte d causa l  relation ;  i t  i s  a  cu e t o searc h fo r  informatio n abou t  wha t  aspec t  o f 

th e presume d caus e i s responsibl e fo r  thi s denial .  I n term s o f  th e interactiv e model , 

becaus e shift s attentio n t o a  conceptua l  representation ,  bu t  althoug h shift s i t  t o a 

linguisti c representation .  Wit h n o linguisti c context ,  listener s sho w poore r  acces s t o 

th e meanin g o f  a n initia l  claus e introduce d b y althoug h (e.g. ,  Townsend ,  1983) . 

Experiment s 1  an d 2  determine d whethe r  contextua l  support s tha t  provid e th e 

expecte d causa l  relatio n facilitat e processin g a n althoug h clause ,  an d whethe r  skille d 

processor s sho w large r  effect s o f  contex t  i n readin g althoug h clauses ,  a s predicte d b y 

th e vie w tha t  the y focu s mor e o n integratin g linguisti c informatio n int o a  coheren t 

conceptua l  framework . 
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METHOD 

T o prepar e material s fo r  th e fou r  experiments ,  2 4 student s a t  Montclai r  Stat e Colleg e 

liste d 1 0 event s tha t  typicall y occu r  i n c o m m o n situation s lik e "changin g a  fla t  tire, " 

"findin g a n abandone d car" ,  an d s o o n (se e Bower ,  Black ,  &  Turner ,  1979) .  Thes e 

response s wer e use d t o construc t  eigh t  "supportive "  storie s (e.g. ,  (2) )  whic h include d a 

targe t  even t  tha t  wa s mentione d b y 9 0 % o r  mor e o f  th e subjects ,  a s wel l  a s severa l 

othe r  event s tha t  wer e frequentl y mentione d b y th e subjects .  Eigh t  "neutral "  storie s 

(e.g. ,  (1) )  wer e constructe d whic h containe d th e frequently-mentione d targe t  even t 

fro m th e supportiv e story ;  non e o f  th e subject s mentione d thi s even t  i n thei r  lis t  o f 

event s fo r  th e neutra l  scenario .  Targe t  event s appeare d i n th e thir d throug h sixt h 

sentenc e i n th e stories ,  an d positio n wa s matche d withi n pairs .  Independen t  rating s 

confirme d tha t  targe t  event s wer e mor e essentia l  i n supportiv e storie s tha n i n neutra l 

stories ,  F  (1,157 )  =  66.4 ,  p  <  .01 . 

Subjects read eight stories one clause at a time on a computer screen. In all four 

experiments ,  thei r  goa l  wa s t o writ e a  two-sentenc e summar y o f  eac h story .  Targe t 

sentence s (e.g. ,  "Jone s too k of f  th e puncture d tire" )  wer e introduce d b y becaus e o r 

although .  Subject s move d throug h th e storie s b y pressin g a  ke y o n th e keyboard ; 

eac h key-pres s remove d th e previou s clause ,  displaye d th e nex t  clause ,  an d recorde d 

th e tim e fro m th e las t  key-press .  Hal f  o f  th e storie s presente d targe t  sentence s i n 

supportiv e contexts ,  an d hal f  i n neutra l  contexts .  Connectiv e wa s crosse d wit h typ e o f 

context .  Sinc e combination s o f  th e material s variable s o n item s wer e randoml y 

assigne d t o subjects ,  statistica l  test s treatin g subject s an d item s a s rando m variable s 

ar e identica l  (Clark ,  1973) . 

The subjects were 32 right-handed undergraduates from Montclair State College and 

Columbi a University .  I n al l  fou r  experiments ,  subject s wit h Verba l  Scholasti c 

Aptitud e Tes t  score s fro m 40 0 t o 52 0 (mea n =  440 )  wer e designate d "averag e 

processors; "  thos e wit h score s fro m 54 0 t o 70 0 (mea n =  645 )  wer e designate d "skille d 

processors. " 

TABLE 1 

MEAN READING TIMES PER WORD (MSEC) IN TARGET SENTENCES 

Skille d Averag e 

Neutra l 

Supportiv e 

Facilitatio n 

Becaus e 

301 

310 

- 9 

Althoug h 

295 

278 

17 

Becaus e 

392 

336 

56 

Althoug h 

339 

321 

18 
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RESULTS AND DISCUSSION 

Tabl e 1  show s tha t  skille d processor s rea d targe t  sentence s faste r  tha n averag e 

processors ,  F  (1,33 )  =  5.04 ,  p  <  .01 ,  an d readin g time s wer e faste r  i n supportiv e 

context s tha n i n neutra l  contexts ,  F  (1,33 )  =  4.45 ,  p  <  .05 .  Averag e processor s 

showe d facilitatio n wit h bot h connectives ,  F  (1,33 )  =  8.06 ,  p  <  .01 ,  bu t  skille d 

processor s showe d facilitatio n onl y wit h although .  F  (1,33 )  =  6.25 ,  p  <  .05 .  Skille d 

and averag e processor s diffe r  i n thei r  sensitivit y t o connective s tha t  m a p proposition s 

ont o a  conceptua l  mode l  o f  text . 

EXPERIMENT 2 

Experiment 2 showed that reading time differences for connectives are associated with 

strategie s fo r  focusin g o n differen t  level s o f  representation . 

MET>10D 

Thirty-tw o subject s listene d t o recording s o f  th e eigh t  critica l  storie s plu s 1 8 fille r 

stories .  A  brie f  ton e befor e th e las t  wor d o f  th e targe t  claus e signalle d a  tes t  30 0 

msec later ;  subject s hear d a  phras e (e.g. ,  R E M O V I N G A  F L A T )  an d indicate d 

whethe r  th e phras e wa s simila r  i n meanin g t o an y par t  o f  th e story .  Th e correc t 

answer  wa s alway s 'yes '  fo r  th e critica l  stories .  Afte r  responding ,  th e subject s hear d 

th e res t  o f  th e story ,  the n wrot e a  two-sentenc e summary .  Fille r  storie s balance d fo r 

correc t  answer ,  contextua l  supportiveness ,  an d connective . 

RESULTS AND DISCUSSION 

Respons e time s fo r  trial s o n whic h error s occurre d (10% )  wer e replace d wit h th e 

correspondin g mea n fo r  correc t  trials .  Tabl e 2  show s tha t  skille d processor s 

responde d faste r  tha n averag e processors ,  F  (1,33 )  =  12.2 ,  p  <  .01 ,  an d tha t  respons e 

time s wer e faste r  i n supportiv e tha n i n neutra l  contexts ,  F  (1,33 )  =  6.24 ,  p  <  .01 . 

TABLE 2 

MEAN TIMES TO JUDGE MEANING SIMILARITY (SEC) IN TARGET SENTENCES 

Neutra l 

Supportive 

Facilitation 

Skille d 

Because Although 

2.31 2.39 

2.30 2.22 

.01 .17 

Averag e 

Because Although 

2.55 2.48 

2.33 2.30 

.22 .18 
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Average processors showed facilitation for both connectives, but skilled processors 

showe d facilitatio n onl y fo r  although .  F  (1 ,  33 )  =  4.48 ,  p  <  .05 .  Bot h connective s 

and contex t  influenc e skille d processors '  accessibilit y  t o meaning ,  bu t  i t  i s  mainl y 

contex t  tha t  influence s averag e processors '  accessibilit y  t o meaning .  Expertis e i n 

discours e processin g i s no t  simpl y a  matte r  o f  applyin g a  larg e stor e o f  conceptua l 

knowledg e t o th e interpretatio n o f  sentences . 

EXPERIMENT 3 

The interactive model predicts that supportive contexts have greater effects at the 

end s o f  sentences ,  bu t  tha t  skille d processor s ma y sho w effect s o f  supportiv e context s 

withi n sentence s a s well . 

M E T H OD 

Subject s rea d storie s lik e (1 )  an d (2 )  on e lin e a t  a  tim e o n a  screen .  Th e targe t  lin e 

presente d eithe r  a  complet e o r  a n incomplet e sentence .  A s i n Experimen t  1 ,  a  key -

pres s remove d th e previou s line ,  presente d th e nex t  line ,  an d recorde d th e viewin g 

time .  Ther e wer e 3 2 subjects . 

RESULTS AND DISCUSSION 

Tabl e 3  show s tha t  readin g time s wer e faste r  fo r  skille d processors ,  F  (1 ,  30 )  =  10.2 , 

p <  .01 ,  an d faste r  fo r  complet e sentence s tha n fo r  incomplet e sentences ,  F  (1 ,  30 )  = 

6.1 ,  p  <  .01 .  Facilitatio n wa s greate r  fo r  complet e sentence s tha n fo r  incomplet e 

sentences ,  F  (1 ,  30 )  =  4.5 ,  p  <  .05 . 

Skilled processors showed significant facilitation for incomplete sentences, compared to 

averag e processors ,  F  (1 ,  30 )  =  3.8 ,  p  <  .05 .  Thi s suggest s tha t  skille d processor s us e 

contex t  t o infor m linguisti c processing . 

TABLE 3 

MEAN READING TIMES PER WORD (MSEC) IN TARGET SENTENCES 

Neutra l 

Supportive 

Facilitation 

Skille d 

Incomplet e Complet e 

313 28 9 

299 24 7 

14 4 2 

Averag e 

Incomplet e 

488 

508 

-2 0 

Complet e 

456 

323 

133 
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EXPERIMENT 4 

According to the interactive model, context effects depend partly on the form in 

whic h contextua l  informatio n i s represented . 

Subjects read texts with active vs. passive forms of the target sentences, either one 

claus e a t  a  tim e o r  on e wor d a t  a  time .  W e expecte d whole-claus e presentatio n t o 

allo w reader s t o for m a  mor e conceptua l  representatio n o f  context ,  producin g 

facilitatio n especiall y fo r  mor e comple x passiv e constructions :  th e conceptua l 

representatio n ma y 'prime '  th e subject ,  verb ,  an d objec t  concept s i n th e target ,  bu t  i n 

an unordere d conceptua l  representation .  Subject s wh o rea d word-by-word ,  however , 

must  assig n a  structur e t o eac h wor d i n sequenc e a s i t  appear s an d buil d u p a n 

ordered ,  linguisti c representation ;  thi s shoul d induc e reader s t o generat e expectation s 

i n a  mor e ordered ,  linguisti c format .  Sinc e th e norma l  orde r  o f  a  transitiv e 

propositio n i n Englis h i s 'agent ,  patient' ,  word-by-wor d presentatio n shoul d produc e 

contextua l  facilitatio n o f  activ e sentences ,  whic h correspon d t o th e canonica l  order . 

Passiv e sentences ,  however ,  shoul d b e rea d S L O W ER i n supportiv e context s becaus e 

of  th e mismatc h betwee n th e ordere d predictio n an d th e actua l  for m o f  th e sentence . 

METHOD 

O ne grou p o f  subject s rea d th e critica l  storie s clause-by-claus e o n a  scree n an d 

anothe r  rea d the m word-by-word .  Eac h key-pres s recorde d th e viewin g tim e fo r  a 

segment ,  remove d i t  fro m th e screen ,  an d displaye d th e nex t  one .  Targe t  sentence s 

containe d a n inanimat e logica l  objec t  an d a  ver b tha t  require d a n animat e logica l 

subject ,  a s i n (l)-(2) .  The y wer e introduce d b y when .  Syntacti c for m an d 

supportivenes s wer e varie d factorially .  Ther e wer e 6 4 subjects . 

TABLE 4 

MEAN READING TIMES PER WORD (MSEC) IN TARGET SENTENCES 

Claus e Forma t 

Activ e 

Neutra l  Contex t  32 2 

Supportiv e Contex t  29 4 

Facilitation-Overal l  2 8 

Facilitation-Skille d 4 0 

Facilitation-Averag e 1 7 

Passiv e 

436 

316 

120 

168 

72 

Word Forma t 

Activ e 

465 

439 

26 

59 

- 7 

Passiv e 

477 

497 

-2 0 

24 

-6 3 
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RESULTS AND DISCUSSION 

Outlier s (4.1% )  wer e replace d wit h a  valu e o f  90 0 mse c i n th e claus e forma t  an d 

110 0 mse c i n th e wor d format .  Subject s rea d active s faste r  tha n passives ,  F  (1 ,  60 )  = 

10.3 ,  p  <  .01 .  The y rea d targe t  sentence s faste r  i n supportiv e context s tha n i n 

neutra l  contexts ,  F  (1 ,  60 )  =  6.8 ,  p  <  .05 ,  an d faste r  i n th e claus e forma t  tha n i n th e 

wor d format ,  E  (1 ,  60 )  =  16.6 ,  p  <  .01 . 

Table 4 shows that supportive contexts facilitated reading times more for passives in 

th e claus e format ,  F  (1,60 )  =  9.8 ,  p  <  .01 ,  bu t  mor e fo r  active s i n th e wor d format , 

F (1,60 )  =  4.9 ,  p  <  .05 .  I n fact ,  th e numerica l  effec t  o f  supportiv e context s o n 

passive s i n th e wor d forma t  wa s t o I N C R E A S E readin g time .  Fo r  passiv e sentence s 

i n th e wor d format ,  th e slowin g effec t  wa s 6 3 msec/wor d i n th e initia l  nou n phrase ,  F 

(1,60 )  =  14.5 ,  p  <  .01 ,  an d 3 9 msec/wor d i n th e fina l  nou n phrase ,  F  (1,60 )  =  6.4 , 

p <  .01 ;  i n contrast ,  th e onl y effec t  o f  supportivenes s o n readin g activ e sentence s wa s 

a 5 3 msec/wor d facilitatio n i n th e fina l  nou n phrase ,  F  (1,60 )  =  7.5 ,  p  <  .01 .  Tabl e 

4 als o show s greate r  facilitatio n fo r  skille d tha n fo r  averag e processors ,  F  (1 ,  60 )  = 

16.9 ,  p  <  .01 .  Th e interactio n betwee n syntacti c form ,  supportivenes s an d forma t  wa s 

virtuall y identica l  fo r  th e tw o group s o f  subjects ,  producin g th e surprisin g consequenc e 

tha t  i n th e wor d format ,  averag e processor s rea d passive s mor e slowl y i n supportiv e 

context s tha n i n neutra l  contexts . 

Discourse supportiveness interacts in different ways with linguistic processing as a 

functio n o f  th e siz e o f  th e impose d readin g unit .  W h e n subject s rea d whol e clauses , 

supportivenes s facilitate s th e processin g o f  al l  sentences ,  bu t  especiall y thos e tha t  ar e 

otherwis e structurall y complex .  Bu t  whe n subject s ar e force d t o rea d on e wor d a t  a 

time ,  supportivenes s facilitate s onl y activ e sentences ;  mos t  strikin g abou t  thi s conditio n 

i s tha t  supportivenes s actuall y slow s dow n th e processin g o f  sentence s wit h 

non-canonica l  wor d order ,  especiall y fo r  subject s wh o normall y focu s mor e o n 

linguisti c representations .  Thi s suggest s tha t  bot h readin g forma t  an d expertis e 

influenc e th e for m i n whic h expectation s ar e represented . 

GENERAL DISCUSSION 

The observed contextual facilitation of performance on linguistic tasks superficially 

support s th e clai m tha t  conceptua l  knowledg e inform s linguisti c processing .  Severa l 

findings ,  however ,  indicat e importan t  constraint s o n interactiv e processing :  th e effect s 

of  contextua l  suppor t  depen d o n th e integrativ e processe s tha t  sententia l  connective s 

elicit ,  the y ar e stronge r  a t  th e boundarie s o f  linguisti c units ,  an d the y depen d o n th e 

way i n whic h anticipate d event s ar e represented .  Thes e result s suppor t  a n interactiv e 

model  whic h explain s variation s i n discours e processin g skil l  i n term s o f  emphasi s o n 

integratin g level s o f  representation :  skille d processor s shif t  attentio n mor e frequentl y 

betwee n conceptua l  an d linguisti c representations .  TTie y sho w greate r  interaction s o f 

contextua l  informatio n wit h connectives ,  bu t  th e interaction s o f  contex t  wit h linguisti c 

processin g occu r  mor e naturall y whe n informatio n fro m differen t  source s i s 

represente d i n simila r  formats ,  suc h a s whe n th e reade r  reache s a  linguisti c boundary , 

or  whe n th e readin g forma t  encourage s representation s i n a  particula r  form . 
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