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L e x i c a l  p r o c e s s i n g a n d t h e m e c h a n i s m o f  c o n t e x t  e f f e c t s 

in text comprehension 

Amanda J.C. Sharkey 
and 

Noel  E .  Sharke y 

Centre for Connection Science, 
Universit y o f  Exeter . 

Two models of context effects on lexical processing arc described; (a) the Construction-integration (CI) 

model  (Kintsch ,  1988 )  an d (b )  th e Lexica l  Distanc e (LD )  mode l  (Sharkey ,  N.E .  i n press ;  1989) .  Bot h ca n 

accoun t  fo r  som e wel l  know n effect s i n th e primin g an d ambiguit y literature .  Howeve r  th e mechanism s 

by whic h the y operat e differ .  Th e C I  mode l  presume s connection s betwee n relate d item s i n th e lexicon . 

I n thi s model ,  i t  i s assume d that ,  durin g th e initia l  stage s o f  processing ,  th e associate s o f  a  wor d i n th e 

lexico n ar e alway s activate d i n a  context-independen t  manner .  I t  i s  postulate d tha t  textua l  primin g 

effect s ca n onl y occu r  afte r  thi s phas e o f  sens e activation .  Lexica l  primin g effect s an d textua l  primin g 

effect s ar e th e resul t  o f  th e operatio n o f  differen t  processes .  I n th e L D model ,  o n th e othe r  hand ,  ther e ar e 

no association s betwee n item s i n th e lexicon .  Word s ar e represente d i n th e lexico n a s vector s o f 

microfeatures .  Contex t  effect s ar e conceptualise d a s a  measur e o f  networ k distanc e fro m a n initia l  stat e 

t o a  targe t  slate .  Bot h lexica l  primin g effect s an d textua l  effect s exer t  thei r  influenc e i n th e sam e way ; 

reducin g th e tim e take n t o mov e t o th e targe t  state .  A n experimen t  i s reporte d i n whic h textua l  primin g 

effect s ar e examine d i n a n attemp t  t o tes t  th e prediction s mad e b y th e tw o models .  I n thi s experiment ,  a 

facilitator y influenc e o f  knowledge-base d text s o n a  lexica l  decisio n tas k wa s demonstrated ,  despit e shor t 

SOAs an d th e absenc e o f  a n immediatel y precedin g associativel y relate d word .  Accordin g t o th e C I 

model  th e SOAs involve d wer e to o shor t  t o allo w anythin g bu t  associativ e priming ;  therefor e th e result s 

of  thi s experimen t  favou r  th e L D model .  Thi s researc h clear s u p a  conflic t  i n th e literatur e betwee n tw o 

set s o f  experimenta l  findings  (Kintsc h &  Mross ,  1985 ;  Sharke y &  Mitchell ,  1985) .  I t  als o illustrate s th e 

use o f  psychologica l  experimentatio n i n allowin g a  principle d choic e t o b e mad e betwee n tw o models . 

Two kinds of context effects on lexical processing can be identified; lexical priming effects and 

textua l  primin g effect s (Foss ,  1982 ;  Kintsc h &  Mross ,  1985 ;  Keena n e t  al ,  i n press ;  Sharkey ,  A.J.C. , 

1989 ;  Sharke y &  Mitchell ,  1985) .  Lexica l  primin g effect s ste m fro m th e presenc e o f  a n immediatel y 

precedin g associatively-relate d wor d (e. g i f  th e wor d N U R S E i s immediatel y precede d b y th e wor d 

D O C T OR i t  wil l  b e recognise d faste r  tha n i f  i t  i s  precede d b y a  ro w o f  Xs) .  Lexica l  primin g effects , 

as the y occu r  i n wor d list s hav e bee n extensivel y studie d (e.g .  G o u g h e t  al ,  1981 ;  Meye r  & 

Schvaneveldt ,  1971) .  Textua l  primin g effect s ar e thos e tha t  ar e du e t o th e relationshi p o f  th e 

processe d wor d t o th e precedin g text ,  rathe r  tha n th e immediatel y precedin g wor d (e. g th e wor d 

M E NU migh t  b e processe d faste r  i f  i t  occurre d i n a  stor y abou t  a  restaurant ,  tha n i n a  stor y abou t 

visitin g th e dentist) .  Thes e effect s hav e bee n les s extensivel y studied .  I n thi s pape r  w e shal l  attemp t 

an empirica l  evaluatio n o f  th e account s give n o f  bot h kind s o f  contex t  effect s i n tw o models ; 

Kintsch' s (1988 )  Construction-Integratio n (CI )  mode l  an d Sharkey' s Lexica l  Distanc e (LD )  mode l 

(Sharkey ,  N.E .  i n press ;  1989) . 

These two models were selected for comparison because, unlike other models of word recognition (i) 

the y ar e computationall y specified ,  an d (ii )  the y dea l  wit h lexica l  processin g i n term s o f  a  globa l  vie w 

of  tex t  comprehensio n -  i n both ,  lexica l  processin g take s plac e i n a  mode l  whic h als o account s fo r  th e 

inference s m a d e a t  th e propositiona l  level .  Thes e model s ar e simila r  i n certai n othe r  respects ;  fo r 

instanc e the y bot h posi t  th e existenc e o f  a  propositiona l  an d a  lexica l  leve l  o f  representation . 

However ,  quit e differen t  contextua l  mechanism s ar e proposed .  A s wil l  b e discusse d later ,  thes e 

processin g difference s hav e empiricall y testabl e consequences . 

Lexical priming effects: A major difference between the CI and LD models is whether or not 

activatio n i s assume d t o sprea d betwee n item s i n th e lexicon .  I n Kintsch' s C I  model ,  word s ar e 

represente d i n th e lexico n suc h tha t  ther e ar e connection s betwee n relate d items .  B y mean s o f  th e 
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mechanism of spreading activation (Meyer & Schvaneveldt, 1971), the level of activation in one unit 
i n th e lexico n ca n affec t  th e leve l  o f  activatio n o f  othe r  units .  I n Sharkey' s L D mode l  ther e ar e n o 
connection s betwee n relate d lexica l  nodes .  Instea d word s hav e a  distribute d representatio n i n th e 
lexico n mad e u p o f  thre e type s o f  microfeatures :  semantic ,  situationa l  an d graphemic .  Acces s t o th e 
lexico n i s throug h graphemi c microfeatur e activation ;  th e semanti c microfeature s ar e simila r  t o 
semanti c feature s suc h a s is-male ,  ha s wing s etc ;  an d th e situationa l  microfeature s provid e 
informatio n abou t  th e contextua l  settin g (e.g .  th e situationa l  microfeature s fo r  N U R SE woul d contai n 
informatio n abou t  hospitals) .  Eac h microfeatur e ma y b e share d b y severa l  concepts .  Fo r  example , 
D O C T OR i s likel y t o shar e man y situationa l  microfeature s wit h N U R SE becaus e o f  overlappin g jo b 
roles ,  an d plac e o f  work .  Eac h microfeatur e ha s a n activatio n value ;  therefor e a  lexica l  entr y ca n b e 
characterise d a s a  vecto r  o f  microfeatures .  Eac h vecto r  o f  microfeatura l  activation s ca n b e identifie d 
as a  poin t  i n n-dimensiona l  spac e (wher e n  i s th e numbe r  o f  microfeature s i n th e lexicon) . 

Because the nature of the lexical representation assumed by the two models differs, so too does the 
way i n whic h lexica l  primin g effect s ar e accounte d for .  I n th e C I  model ,  lexica l  primin g effect s ar e 
assumed t o b e th e resul t  o f  spreadin g activatio n i n th e lexicon :  '..righ t  afte r  a  wor d i s perceived ,  i t 
activate s it s whol e associativ e neighbourhoo d i n a  context-independen t  wa y wit h th e consequenc e 
tha t  stron g associate s o f  a  wor d ar e likel y t o b e represente d i n workin g memor y an d henc e wil l  b e 
prime d i n a  lexica l  decisio n task.. '  (Kintsch ,  198 8 p g 172) .  Therefore ,  i f  th e wor d 'nurse '  i s 
presente d t o th e syste m jus t  afte r  th e wor d 'doctor' ,  it s  recognitio n wil l  b e speeded . 

In the LD model, lexical priming is not the result of spreading activation in the lexicon; rather it 
reflect s a  measur e o f  networ k distanc e fro m a n initia l  stat e t o a  targe t  state .  Whe n a  prim e wor d i s 
presente d t o th e syste m i t  activate s it s correspondin g se t  o f  graphemi c microfeatures ,  an d set s th e 
syste m o n a  downwar d descen t  i n th e energ y functio n unti l  a  stabl e minimu m o f  microfeatur e activit y 
has bee n reached .  Findin g a  stabl e minimu m i s th e equivalen t  o f  locatin g th e lexica l  entr y fo r  th e 
prim e word .  W e refe r  t o thi s a s th e initia l  stat e o f  th e system .  Now ,  i t  i s  th e relationshi p o f  thi s 
initia l  stat e t o th e representatio n o f  th e targe t  wor d whic h i s responsibl e fo r  th e respons e tim e 
predictions .  T o mak e thi s clear ,  imagin e th e representatio n o f  th e prim e an d targe t  word s a s tw o 
vector s o f  microfeatur e activation s i n th e lexica l  spac e Ln .  Le t  thes e vector s represen t  th e startin g 
stat e o f  th e syste m s  an d th e require d o r  targe t  stat e r .  The n th e Euchdea n distanc e betwee n th e tw o 
point s s  an d r  i s  give n b y li s  rl|l/2 ,  wher e lengt h llvl l  =  ( v .  v)l/2 .  A  majo r  assumptio n o f  th e mode l 
i s  tha t  th e greate r  th e distanc e fro m a n initia l  stat e t o a  targe t  state ,  th e longe r  wil l  b e th e recognitio n 
tim e fo r  a  targe t  word .  I f  a  targe t  wor d i s relate d t o th e prime ,  i t  wil l  tak e les s tim e t o proces s becaus e 
th e tw o word s wil l  shar e som e microfeature s an d th e syste m wil l  b e close r  t o th e targe t  stat e tha n i f 
th e targe t  wa s no t  relate d t o th e prime .  Thu s bot h model s mak e th e sam e genera l  prediction s abou t 
lexica l  primin g effect s (althoug h th e L D mode l  als o account s fo r  a  numbe r  o f  othe r  effect s a s wel l 
suc h a s interaction s betwee n context ,  frequenc y an d stimulu s quality) . 

Textual priming effects: The two models differ in their accounts of textual priming effects. In the LD 
model ,  textua l  primin g effect s hav e th e sam e causa l  facto r  a s lexica l  primin g effect s i.e .  th e tim e 
take n t o mov e throug h n-dimensiona l  lexica l  spac e from  a n initia l  stat e (th e vecto r  o f  microfeature s 
tha t  resulte d fro m th e processin g o f  th e previou s word )  t o a  targe t  stat e (th e vecto r  o f  microfeature s 
implie d b y th e wor d bein g processed) .  Th e differenc e betwee n textua l  primin g an d lexica l  primin g i n 
th e L D mode l  i s  th e resul t  o f  processe s occurrin g i n a  knowledge-ne t  whic h i s externa l  t o th e lexicon . 
Thi s ne t  hold s th e model' s knowledg e o f  th e worl d i n th e for m o f  a  networ k o f  massivel y 
interconnecte d propositions .  Durin g reading ,  onc e a  propositio n ha s bee n constructed ,  i t  activate s th e 
knowledg e ne t  wit h th e resul t  tha t  i t  relaxe s o n a  stabl e configuratio n o f  situationall y relate d 
propositions .  Thi s stabl e stat e i s maintaine d unti l  cue s fro m th e tex t  indicat e otherwise .  Thes e activ e 
proposition s broadcas t  activatio n t o th e situationa l  microfeature s i n th e lexicon ,  holdin g the m 
constant .  Thi s mean s tha t  incomin g word s tha t  ar e relate d t o th e knowledg e structur e wil l  b e 
processe d faster ,  sinc e th e activatio n o f  th e situationa l  microfeature s wil l  ensur e tha t  thei r 
representation s wil l  b e close r  t o th e stat e o f  th e lexica l  syste m tha n th e representation s o f  contextuall y 
unrelate d words ;  s o i t  wil l  tak e les s tim e t o travers e th e intervenin g distance . 

In the CI model, unlike the LD model, it is assumed that textual priming effects result from the 
operatio n o f  a  differen t  mechanis m fro m tha t  implicate d i n lexica l  primin g effects .  Whe n a  wor d i s 
encountere d i n text ,  i n th e initia l  stage s o f  processing ,  it s  associate s ar e activate d throug h spreadin g 
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activation in the lexicon. This activation of associates occurs in a context-independent manner. 
Textua l  primin g effect s exer t  thei r  influenc e onl y a s a  resul t  o f  th e proces s o f  integratio n i n th e 
followin g phase s o f  sens e selectio n an d sens e elaboration .  Th e proces s o f  constructio n tha t  result s i n 
context-independen t  activatio n o f  concept s a t  th e lexica l  leve l  i s als o assume d t o operat e a t  th e 
propositiona l  level ;  whe n a  propositio n i s constructed ,  associativel y an d semanticall y relate d 
proposition s ar e als o activated .  Th e resul t  o f  th e constructio n proces s i s th e productio n o f  a  networ k 
expressabl e a s a  connectivit y matrix .  Vi a th e proces s o f  integration ,  activatio n i s the n sprea d throug h 
th e networ k unti l  th e syste m stabilises .  Mor e specifically ,  a n activatio n vecto r  representin g th e 
activatio n value s o f  al l  th e node s i n th e networ k i s repeatedl y postmultiplie d wit h th e connectivit y 
matrix .  Thi s cycl e i s repeate d unti l  th e syste m stabilises .  Th e en d resul t  o f  thi s proces s o f  integratio n 
i s tha t  '..positivel y interconnecte d item s strengthe n eac h other ,  whil e unrelate d item s dro p ou t  an d 
inconsisten t  item s becom e inhibited.. '  (Kintsch ,  198 8 p g 171) . 

Kintsch (1988, pg 164) criticises top-down accounts of lexical processing. He suggests that it is too 
difficul t  t o '..mak e a  syste m smar t  enoug h s o tha t  i t  wil l  mak e th e righ t  decisions ,  ye t  kee p i t  flexibl e 
enoug h s o tha t  i t  wil l  perfor m wel l  i n a  variet y o f  situations..'(Kintsch ,  1988 ,  p g 164) .  I n othe r 
words ,  a  syste m tha t  expect s particula r  lexica l  item s i s unlikel y t o perfor m wel l  ( a poin t  wit h whic h 
we agree) .  H e seek s t o avoi d th e proble m o f  inflexibilit y  throug h th e us e o f  th e combine d processe s 
of  constructio n an d integration .  I n hi s system ,  th e proces s o f  constructio n result s i n th e activatio n o f 
a numbe r  o f  element s whic h ar e selecte d amongs t  durin g th e operatio n o f  th e integratio n process . 
The ide a i s tha t  th e correc t  elemen t  i s likel y t o b e amongs t  thos e tha t  ar e generate d i n thi s haphazar d 
manner .  Nonetheless ,  i t  i s claime d her e tha t  eve n thoug h th e L D mode l  admit s a  top-dow n influenc e 
on th e lexicon ,  i t  doe s no t  suffe r  fro m th e sor t  o f  inflexibilit y  tha t  Kintsc h discusses .  Thi s i s becaus e 
th e syste m doe s no t  expec t  particula r  lexica l  items .  Instead ,  i t  i s predispose d toward s th e receptio n o f 
a clas s o f  lexica l  item s -  thos e whic h shar e situationa l  microfeature s wit h th e activ e knowledg e 
structure . 

Kintsch (1988) illustrates his account of textual context effects in terms of the processing of lexically 
ambiguou s words .  W h e n a n ambiguou s wor d i s processed ,  i t  activate s it s associate s i n a  context -
independen t  manne r  (e.g .  th e wor d 'mint '  wil l  activat e bot h 'candy '  an d 'money') .  The n th e proces s 
of  integratio n wil l  resul t  i n th e selectio n o f  on e o f  thes e alternatives ,  an d th e deactivatio n o f  th e other . 
Thi s accoun t  fits  wit h availabl e dat a o n lexica l  ambiguity .  I f  th e interva l  betwee n th e presentatio n o f 
th e ambiguou s wor d an d th e subsequen t  presentatio n o f  a n associativel y relate d wor d i s short ,  the n 
eve n th e processin g o f  context-inappropriat e associate s wil l  b e facilitated .  However ,  i f  th e interva l  i s 
longe r  the n th e proces s o f  integratio n wil l  hav e bee n calle d int o operation ,  an d onl y th e context -
appropriat e associate s o f  th e ambiguou s wor d wil l  b e primed . 

This explanation fits much of the available data on lexical ambiguity resolution (e.g Kintsch & 
Mross ,  1985 ;  Seidenber g e t  al ,  1982 ;  Swinney ,  1979) ,  althoug h ther e ar e som e exception s (Blutne r  & 
Sommer,  1988 ;  Glucksberg ,  Kreu z &  Rho ,  1986 ;  Tabossi ,  1988) .  A n explanatio n o f  thes e findings 
can als o b e couche d i n term s o f  th e L D model ,  throug h us e o f  th e distanc e metri c a s i n a  relate d 
connectionis t  mode l  b y Kawamot o (i n press) .  Kawamot o als o discusse s th e structur e o f  hi s lexica l 
networ k i n term s o f  point s i n energ y space .  H e show s tha t  homophone s ar e clos e togethe r  i n th e 
energ y landscap e an d separate d b y a  hig h energ y ridge .  Befor e th e syste m settle s o n th e final 
meanin g o f  a  homophone ,  th e syste m ma y mov e alon g th e ridge  betwee n th e alternativ e meanings . 
Therefore ,  unti l  th e syste m ha s stabilised ,  bot h set s o f  microfeature s wil l  b e equall y availabl e an d 
word s sharin g eithe r  se t  wil l  b e primed .  Onc e th e syste m ha s stabilised ,  onl y word s tha t  shar e 
microfeature s wit h th e stabl e configuratio n wil l  b e primed . 

In summary, the LD and CI models are fairly equivalent in their ability to account for effects reported 
i n th e literatur e o n lexica l  priming .  Wher e the y diffe r  i s i n thei r  explanation s o f  th e effect s o f  textua l 
contex t  o n unambiguou s words .  Sharke y an d Mitchel l  (1985 )  demonstrate d facilitatio n o f  lexica l 
decisio n response s t o word s relate d t o knowledge-base d context s (e. g M E N U i n a  restauran t  context) . 
I t  i s clea r  ho w suc h a n effec t  woul d b e explaine d i n th e L D model .  A s th e restauran t  stor y i s 
processed ,  a  relate d se t  o f  proposition s woul d b e assembled .  Thes e proposition s woul d the n hol d 
activ e i n th e lexico n th e situationa l  microfeature s associate d wit h restaurants .  Sinc e th e wor d M E N U 
i s associate d wit h restaurant s i t  share s thes e microfeatures ,  an d therefor e i t  wil l  tak e les s tim e fo r  th e 
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lexical processor to move from its initial state when the word is perceived to the target state which 
represent s it s meaning . 

It is less clear how such an effect would be explained in the CI model. The CI model is primarily 
designe d t o selec t  amon g alternative s generate d whe n th e previou s wor d i s processed .  Unless , 
M E NU wa s a n associat e o f  th e precedin g word ,  i t  i s no t  clea r  ho w it s processin g woul d b e facilitated . 
Kintsc h i s mor e specifi c  abou t  whe n textua l  contex t  exert s it s influenc e o n lexica l  processing ,  tha n h e 
i s abou t  ho w thi s influenc e i s exerted .  H e argue s tha t  '..i f  th e targe t  wor d closel y follow s th e primin g 
word ,  s o tha t  th e processin g o f  th e prim e i s stil l  i n it s initia l  stage s context-appropriat e inference s 
tha t  ar e no t  associativel y relate d t o th e primin g wor d ar e no t  responde d t o an y faste r  tha n unrelate d 
contro l  words.. '  (Kintsch ,  198 8 p g 171) .  O n th e othe r  hand ,  i f  mor e tim e i s allowed ,  '..context -
appropriat e associate s ar e stil l  primed ,  bu t  inappropriat e associate s n o longe r  are ,  wherea s context -
appropriat e inference s no w becom e strongl y primed.. '  (Kintsch ,  198 8 p g 171) . 

In the CI model, the interval of time between the target word and the immediately preceding word is 
crucia l  i n determinin g th e effect s tha t  wil l  b e obtained .  Kintsc h (1988 )  refer s t o anothe r  stud y (Till , 
Mros s &  Kintsch ,  1988 )  whic h suggest s tha t  context-inappropriat e associate s ar e no t  deactivate d unti l 
300 millisecond s hav e passed .  I n a n earlie r  paper ,  Kintsc h &  Mross ,  (1985 )  sugges t  tha t  Sharke y an d 
Mitchell' s  (1985 )  facilitatio n result s ar e du e t o th e self-pace d metho d o f  presentatio n the y used . 
Kintsc h an d Mross' s argumen t  i s tha t  th e self-pace d presentatio n o f  th e sentence s i n th e knowledge -
base d context s allowe d enoug h tim e fo r  evidenc e o f  textua l  contex t  effect s t o becom e detectable . 
When Kintsc h an d Mros s (1985 )  use d a n experimenter-pace d visua l  presentatio n o f  knowledge-base d 
text s (eac h wor d appeare d o n th e scree n fo r  15 0 milliseconds) ,  the y foun d n o clea r  evidenc e o f  an y 
knowledge-base d facilitatio n o f  lexica l  decisions .  I n fact ,  the y faile d t o fin d an y clea r  evidenc e o f 
knowledge-base d facilitation ,  eve n whe n the y use d a  self-pace d o r  a  delaye d presentatio n o f  th e 
knowledge-base d texts .  Thi s finding  support s th e C I  model ,  bu t  mean s tha t  ther e i s a  discrepanc y i n 
th e literatur e betwee n th e result s obtaine d b y Kintsc h an d Mros s (1985 )  an d thos e obtaine d b y 
Sharke y an d Mitchel l  (1985) .  On e reaso n migh t  b e tha t  Sharke y an d Mitchell' s  result s wer e i n som e 
way th e resul t  o f  th e tas k the y employed .  A  mor e likel y explanatio n i s tha t  th e discrepanc y wa s du e 
t o a  differenc e i n th e material s used .  Kintsc h an d Mros s (1985 )  base d thei r  material s o n Galambos' s 
(1982 )  norms .  However ,  unlik e th e norm s use d b y Sharke y an d Mitchel l  (1985) ,  th e Galambo s 
norms wer e firs t  generate d b y Galambos ,  an d subsequentl y rate d b y subjects .  Th e subject-generate d 
norms o f  Sharke y an d Mitchel l  ma y therefor e hav e provide d a  bette r  reflectio n o f  th e subjects ' 
knowledge . 

In the experiment reported in this paper, an attempt was made to resolve this inconsistency by looking 
at  th e effec t  o f  textua l  primin g effect s usin g th e sam e tas k a s tha t  employe d b y Kintsc h an d Mros s 
(1985) ,  bu t  wit h material s base d o n th e subject-generate d norm s o f  Sharke y an d Mitchel l  (1985) . 
Knowledge-base d text s wer e presente d visuall y o n a  scree n a t  a  rat e o f  on e wor d pe r  20 0 
milliseconds .  Thi s contro l  ove r  th e rat e o f  presentatio n mad e i t  possibl e t o tes t  prediction s derive d 
fro m th e tw o models .  Accordin g t o th e C I  model ,  a t  shor t  delay s onl y associate s o f  th e precedin g 
wor d shoul d b e primed .  Kintsc h i s ver y specifi c  abou t  this ;  followin g sho n SOAs ,  '..th e discours e 
contex t  i s actuall y irrelevan t  t o th e primin g effect .  Wha t  matter s i s merel y th e associativ e relatio n 
betwee n th e prim e wor d an d th e targe t  word.. '  (Kintsch ,  198 8 p g 171) .  However ,  i n th e experiment , 
car e wa s take n t o ensur e tha t  th e wor d whic h precede d th e lexica l  decisio n targe t  wa s no t 
associativel y relate d t o it .  Therefore ,  accordin g t o th e C I  model ,  th e processin g o f  th e targe t  wor d 
shoul d no t  b e facilitated .  Accordin g t o th e L D model ,  evidenc e o f  primin g shoul d b e detecte d unde r 
thes e circumstances .  I n th e L D model ,  a s lon g a s enoug h tim e ha s bee n allowe d t o construc t 
proposition s o n th e basi s o f  th e text ,  the n word s whic h shar e situationa l  microfeature s wit h th e tex t 
wil l  b e facilitated .  N o dela y betwee n th e immediatel y precedin g wor d an d th e targe t  i s neede d fo r 
thi s textua l  facilitatio n t o occur .  Accordin g t o th e L D model ,  lexica l  primin g doe s no t  contribut e t o 
th e proces s o f  textua l  priming .  Therefore ,  th e L D mode l  predict s tha t  evidenc e o f  facilitatio n shoul d 
be obtaine d i n th e propose d experimen t  despit e th e absenc e o f  a n immediatel y precedin g 
associativel y relate d word . 
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AN EMPIRICA L STUDY OF TH E ONSET OF TEXTUAL PRIMIN G 

Texts based on Sharkey and Mitchell's (1985) norms were presented to subjects using a task similar 
t o tha t  employe d b y Kintsc h an d Mros s (1985 )  (se e Exampl e 1) .  Lexica l  decisio n target s interrupte d 
th e tex t  a t  certai n points .  A  crucia l  facto r  i n thi s experimen t  i s tha t  th e knowledge-base d storie s wer e 
writte n s o a s t o ensur e tha t  th e wor d tha t  immediatel y precede d th e lexica l  decisio n targe t  ha d no t 
appeare d i n th e subject-generate d norms ,  an d wa s no t  associativel y relate d t o th e target .  Th e lexica l 
primin g effect s tha t  ar e obtaine d i n wor d list s hav e bee n show n t o disappea r  i f  eve n on e wor d 
intervene s betwee n prim e an d targe t  (e. g Goug h e t  al ,  1981) .  Therefore ,  i f  an y facilitatio n i s eviden t 
i n thi s experimen t  i t  mus t  b e th e resul t  o f  th e influenc e o f  textua l  context ,  no t  associativ e relation s 
betwee n words . 

As stated above, the predictions of the two models about the outcome of this experiment are clear. 
Accordin g t o th e C I  model ,  primin g shoul d no t  occur .  Th e dela y tha t  intervene s betwee n th e 
precedin g wor d an d th e lexica l  decisio n targe t  i s to o shor t  t o implicat e anythin g bu t  context -
independen t  activatio n o f  associates ,  an d th e wor d tha t  immediatel y precede d th e lexica l  decisio n 
targe t  wa s no t  associativel y relate d t o it .  I n contrast ,  th e L D mode l  predict s th e occurrenc e o f 
priming .  Accordin g t o th e L D model ,  onc e relate d proposition s hav e bee n constructed ,  (b y readin g 
introductor y sentence s suc h a s thos e show n i n Exampl e 1) ,  th e influenc e o f  th e prepositiona l  leve l 
wil l  predispos e th e syste m toward s word s whic h shar e situationa l  microfeature s wit h th e relevan t 
knowledg e structure .  Therefor e primin g shoul d occu r  despit e th e relativel y shor t  S O A s an d th e 
absenc e o f  a n immediatel y precedin g associativel y relate d word . 

Materials and Design: 24 subjects took part in this experiment, and each read 40 stories. Twenty of 
thes e storie s wer e knowledge-base d passage s base d o n Sharke y an d Mitchell' s  norm s (Sharke y & 
Mitchell ,  1985) .  Twent y wer e distracto r  storie s (containin g a  mixtur e o f  wor d an d nonwor d targets) . 
The storie s wer e presente d o n a  compute r  screen ,  on e wor d a t  a  time ,  a t  a  rat e o f  on e wor d ever y 2() 0 
milliseconds .  Th e tas k wa s self-pace d i n on e respect ;  subject s initiate d th e presentatio n o f  eac h 
sentence .  Thi s ensure d tha t  the y ha d tim e t o understan d on e sentenc e befor e movin g o n t o th e next . 

At certain points in each story, a lexical decision target was presented. Subjects were required to 
indicat e a s quickl y a s possibl e whethe r  o r  no t  thi s targe t  wa s a  word .  Car e wa s take n t o ensur e tha t 
th e wor d tha t  immediatel y precede d th e lexica l  decisio n targe t  wa s no t  associativel y relate d t o it . 
Ther e wer e 6  condition s i n th e experimen t  (a s show n i n Exampl e 1  below) .  Th e target s wer e eithe r 
relate d o r  unrelate d t o th e surroundin g tex t  an d the y wer e presente d i n on e o f  thre e sentenc e 
positions ;  i n a n initia l  sentenc e position ,  a t  th e en d o f  a  mai n claus e o r  a t  th e en d o f  a  subordinat e 
clause . 

Example 1 

Introductory sentences 
Tob y wa s goin g t o hi s littl e frien d Edward' s birthda y party .  Toby' s mothe r  too k hi m alon g t o th e 
party .  Tob y rushe d int o th e roo m t o se e everyon e else . 
Sentence s containin g relate d target s 
a)  Th e balloo n G A M ES h e grabbe d belonge d t o someon e else . 
b)  H e grabbe d hol d o f  a  balloo n G A M ES an d wave d i t  abov e hi s head . 
c)  Whethe r  h e grabbe d hol d o f  a  balloo n G A M ES o r  no t  h e certainl y ha d on e i n hi s hand . 
Two Fillers :  Th e childre n wer e al l  ver y excited .  Edwar d wa s quit e re d i n th e face . 
Sentence s containin g unrelate d target s 
a)  Th e sof a F I R M S wa s fu n t o jum p on ,  Tob y decided . 
b)  Tob y jumpe d o n th e sof a F I R M S an d wa s tol d of f  b y th e adults . 
c)  Give n tha t  Tob y jumpe d o n th e sof a F I R M S it s no t  surprisin g h e go t  tol d of f  b y th e adults . 
Concludin g sentence s 
He sobere d u p a  little .  Th e adult s trie d t o ge t  th e childre n unde r  control .  B y th e en d o f  th e part y the y 
wer e completel y shattered . 

Results and Discussion: The differences between Unrelated and Related targets were statistically 
significan t  fo r  al l  condition s (se e Tabl e 1  below) .  Th e magnitud e o f  th e difference s wer e a s follows : 
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Initial portion of sentence - MinF(l,61) = 10.33, p < .005); End of subordinate clause - Fi(l,23) = 

4.97 ,  p  <  .036 ,  F2(l,38 )  =  3.5 6 p  <  0.067 ;  En d o f  mai n claus e MinF(l,60 )  =  5.72 ,  p  <  .025 .  Thes e 

result s clearl y favou r  th e L D mode l  ove r  th e C I  model .  Th e C I  mode l  canno t  accoun t  fo r  textua l 

contex t  effect s whic h occu r  followin g shor t  delays .  Th e L D mode l  predict s th e occurrenc e o f  textua l 

contex t  effect s eve n a t  shor t  delay s an d whe n th e immediatel y precedin g wor d i s no t  associativel y 

related . 

Table 1 

SENTENCE POSITION 

Within-clause End-main-clause End-sub-clause 

Relate d 810.0 3 

E % 0.4 8 

Unrelate d 902.9 4 

E % 0.7 1 

Neutra l  baselin e (word s i n 

E% 
isolation )  = 

851.7 3 

0.3 5 

910.8 4 

0.4 8 

723.5 1 

0.4 7 

806.9 4 

0. 0 

896.7 2 

0.8 3 

Overal l  th e finding s sugges t  tha t  (a )  a  differenc e i n material s i s likel y t o hav e bee n responsibl e fo r  th e 

differenc e i n th e result s obtaine d b y Sharke y an d Mitchel l  (1985 )  an d Kintsc h an d Mros s (1985) ,  an d 

(b )  becaus e th e wor d tha t  immediatel y precede d th e targe t  wa s no t  relate d t o it ,  th e knowledge-base d 

primin g result s wer e no t  du e t o th e confoundin g influenc e o f  lexica l  primin g fro m a n immediatel y 

precedin g word .  Nonetheless ,  on e wa y i n whic h a n attemp t  migh t  b e m a d e t o weake n th e curren t 

experimenta l  result s woul d b e t o sugges t  tha t  th e effect s obtaine d wer e i n fac t  du e t o th e confoundin g 

influenc e o f  lexica l  primin g fro m earlie r  part s o f  th e tex t  (eve n thoug h a n attemp t  wa s m a d e t o avoi d 

thi s possibilit y  whe n writin g th e materials) .  Keena n e t  a l  (i n press )  rais e th e possibilit y  tha t  lexica l 

primin g effect s i n tex t  sustai n fo r  longe r  tha n the y d o i n wor d lists .  The y i n fac t  explicitl y  sugges t 

tha t  Sharke y an d Mitchell' s  (1985 )  result s migh t  b e du e t o th e confounde d influenc e o f  lexica l 

priming .  Keena n e t  a l  (i n press) ,  an d Ratclif f  (1987 )  bot h argu e tha t  i t  i s importan t  t o contro l  fo r  th e 

potentiall y  confoundin g influenc e o f  lexica l  priming .  Ou r  argumen t  i s tha t  th e revers e m a y als o b e 

true ,  an d apparen t  example s o f  lexica l  primin g m a y actuall y b e textua l  contex t  effects .  I f  subject s ar e 

allowe d tim e t o interpre t  a  text ,  h o w ca n i t  b e demonstrate d tha t  apparen t  lexica l  primin g effect s ar e 

reall y du e t o context-independen t  sens e activation ,  an d no t  t o th e influenc e o f  th e interprete d text ? 

Fos s an d Ros s (1983 )  m a k e a  simila r  poin t  whe n the y sugges t  tha t  apparen t  instance s o f  lexica l 

primin g m a y b e deceivin g since ,  '...th e operativ e relatio n i s tha t  betwee n th e semanticall y interprete d 

phras e an d th e nex t  word.. '  (Fos s &  Ross ,  1983) .  I n an y case ,  tw o studie s reporte d b y Sharkey , 

A.J.C .  (1989 )  sugges t  tha t  lexica l  primin g effect s ar e unlikel y t o hav e bee n responsibl e fo r  th e 

apparen t  textua l  primin g effect s reporte d above . 

In the first of these two experiments, associative prime words were presented in sentence contexts as 

shown i n Exampl e 2 . 

Example 2 

(th e ̂  sig n indicate s th e variou s position s a t  whic h th e targe t  coul d b e presented ) 

Associative 

The bo y  ̂  i s  sometime s ̂  unkin d an d ̂  thoughtless . 

The bo y unkin d an d sometime s i s  ̂  thoughtless . 

Unrelate d 

The la w ̂  i s sometime s ̂  unkin d an d ̂  uncompromising . 

The la w unkin d an d sometime s i s  ̂  uncompromising . 

Target :  GIR L 
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Like the experiment reported above, the words in the sentence were presented visually at a rate of one 
wor d pe r  20 0 milliseconds .  Th e prim e word s wer e followe d b y lexica l  decisio n target s tha t  wer e 
eithe r  relate d o r  unrelate d t o th e prime .  Th e lexica l  decisio n target s followe d th e prim e word s afte r 
an interva l  o f  eithe r  0, 2 o r  4  word s i n sentences ,  o r  afte r  a n interva l  o f  4  word s i n a  scramble d 
sentence ,  a s illustrate d i n Exampl e 2  below . 

In this experiment, no evidence of priming was found for associative words, even at the beginning of 
sentence .  Tha t  is ,  ther e wer e n o statisticall y significan t  differenc e betwee n th e Unrelate d an d Relate d 
i n an y o f  th e sentenc e position s (F l  an d F 2 <  1  i n al l  case s excep t  la g 2  wher e F2(l,29 )  =  1.40 ,  p  > 
.24) . 

The second experiment was conducted to check that evidence of lexical priming effects could be 
obtained ,  unde r  som e circumstances ,  usin g th e sam e task .  Essentiall y  th e sam e experimen t  wa s ru n 
wit h th e sam e materials ,  bu t  th e sentence s wer e presente d i n scramble d form ,  a s show n i n Exampl e 3 . 
Scramble d sentence s ar e th e equivalen t  o f  wor d lists .  Th e result s obtaine d wer e thos e tha t  woul d b e 
expecte d whe n associativ e prime s ar e presente d i n wor d lists .  Clea r  evidenc e o f  primin g wa s 
obtaine d whe n ther e wer e n o inter\'enin g word s betwee n prim e an d targe t  (MinF(l,44 )  =  6.05 ,  p  < 
0.025) .  N o primin g wa s obtaine d whe n th e interva l  betwee n prim e an d targe t  wa s fille d wit h 
intervenin g words . 

Example 3 

Associative 
Thoughdes s bo y  ̂  unkin d th e ̂  sometime s i s  ̂  and . 
Unrelate d 
Thoughdes s la w ̂  unkin d th e ̂  sometime s i s  ̂  and . 
Target :  G I R L 

These findings add to others in the literature, (e.g. Gough et al, 1981; Meyer & Schvaneveldt, 1971; ) 
by demonstratin g tha t  lexica l  primin g effect s ar e les s likel y t o occu r  i n text s tha n i n wor d lists .  No t 
onl y d o lexica l  primin g effect s i n norma l  text s see m no t  t o sustain ,  the y d o no t  eve n see m t o occur . 
Sinc e th e textua l  primin g experimen t  reporte d her e use d th e sam e tas k an d experimenta l  setting s i t  i s 
clea r  tha t  lexica l  primin g effect s coul d no t  b e responsibl e fo r  th e evidenc e o f  facilitatio n tha t  wa s 
obtained . 

CONCLUSIONS 

The experimental results reported here favour the Lexical Distance model (Sharkey, in press; 1989) 
as a  mor e accurat e accoun t  o f  lexica l  processin g i n human s tha n th e Construction-Integratio n mode l 
(Kintsch ,  1988) .  I n th e textua l  primin g stud y repone d here ,  evidenc e o f  th e effec t  o f  knowledge -
base d context s o n lexica l  processin g wa 5 obtaine d eve n thoug h th e target s wer e no t  precede d b y 
relate d words ,  an d th e S O A s involve d wer e short .  Thes e finding s ru n counte r  t o prediction s arisin g 
fro m th e C I  model .  Kintsc h (1988 )  propose s tha t  th e effect s o f  knowledge-base d context s wil l  b e 
detecte d onl y i f  a n S O A greate r  tha n 4() 0 millisecond s i s used ,  an d a s w e hav e see n thi s dela y i s 
crucia l  t o th e operatio n o f  th e mode l  i n it s  abilit y  t o explai n effect s i n th e ambiguit y literature .  I n 
contrast ,  th e L D mode l  accuratel y predict s th e result s o f  th e curren t  experiment .  Sharke y (i n press ; 
1989 )  propose s tha t  proposition s activat e situationa l  microfeature s a t  th e lexica l  level ,  thu s holdin g 
th e lexica l  processo r  clos e t o th e targe t  stat e o f  incomin g contextuall y relate d word s unti l  contextua l 
cue s indicat e a  chang e o f  context .  Potentia l  criticism s o f  th e experimen t  wer e allaye d b y presentin g 
dat a whic h demonstrate d tha t  i n th e sam e tas k lexica l  primin g effect s occurre d onl y i n wor d list s an d 
not  i n sentences .  Thes e finding s sho w tha t  ou r  textua l  primin g result s wer e no t  du e t o th e 
confoundin g influenc e o f  lexica l  priming . 

Although the results of the textual priming study favour the LD model over the CI model, it cannot be 
conclusivel y state d tha t  textua l  contex t  exert s a n influenc e o n th e lexico n prio r  t o lexica l  access .  A s 
argue d elsewhere ,  (Sharke y A.J.C. ,  1989) ,  curren t  technique s d o no t  permi t  a n unassailabl e 
demonstratio n o f  non-modularit y i n languag e processing .  I t  i s  possibl e tha t  th e result s reporte d her e 
coul d b e accounte d fo r  i n som e othe r  incarnatio n o f  a  modula r  system .  However ,  a s ve t  suc h a 
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system has not been developed in sufficient computational detail to allow the derivation of precise 
empiricall y testabl e predictions .  I t  i s  therefor e conclude d tha t  th e minima l  to p dow n accoun t  offere d 
by th e L D mode l  fit s  th e dat a bette r  tha n it s alternatives . 
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