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CONJOINT SYNTACTI C AN D SEMANTIC CONTEXT EFFECTS: 
TASKS AN D REPRESENTATIONS 

Padraig O'Seaghdha 
Universit y o f  Rocheste r 

Abstrac t 

Syntactic and semantic relatedness were orthogonally varied in a series 
of  experiment s b y presentin g semanticall y relate d an d lanrelate d nou n 
and ver b target s i n phrasa l  context s syntacticall y disposin g t o noun s 
or  verbs .  I n addition ,  th e subjects '  task ,  namin g o r  lexica l  decisio n 
on th e target ,  wa s varie d acros s experiments .  I n lexica l  decision , 
semanti c facilitatio n an d inhibitio n effect s depende d o n context-targe t 
match ,  especiall y fo r  nou n targets .  I n severa l  experiments ,  namin g 
dat a showe d onl y wea k semanti c effects ,  whic h wer e no t  modulate d b y 
context-targe t  match .  However ,  ther e wa s clea r  evidenc e o f  syntacti c 
inhibitio n i n thes e experiments .  Finally ,  robus t  semanti c facilitatio n 
was observe d i n a  namin g experimen t  wher e context s an d target s wer e 
alway s syntacticall y matched .  Thus ,  althoug h i n som e experiment s 
lexica l  decisio n appeare d t o reflec t  additiona l  text-leve l  integratio n 
processe s t o whic h namin g wa s immune ,  th e namin g tas k wa s les s 
consisten t  acros s experiments .  Thi s contradictio n ma y b e resolve d i f  a 
distinctio n i s introduce d betwee n situation s wher e lexica l  target s ar e 
par t  o f  th e sequenc e bein g teste d an d situation s wher e the y ar e 
externa l  probes . 

When a  sentence-fina l  conten t  wor d i s presente d i n a  speede d 
respons e task ,  i t  ma y var y i n semanti c an d syntacti c congruit y wit h th e 
context .  I n th e cas e o f  syntacti c congruity ,  severa l  recen t  studie s 
sho w that ,  whe n a  sentence-fina l  targe t  i s syntacticall y anomalous , 
latencie s ar e slowe d (Wrigh t  &  Garrett ,  1984 ;  Wes t  &  Stanovich ,  1986) . 
But  mos t  o f  th e researc h i n thi s are a ha s bee n concerne d wit h semanti c 
effects ,  assesse d o n a  goodness-of-completio n continuu m (e.g. ,  Fischle r 
& Bloom ,  1979 ;  Stanovic h &  West ,  1983) .  I n recen t  wor k (O'Seaghdha , 
1986 ,  i n press )  I  hav e show n semanti c effect s i n simpl e phrase s wher e 
relatednes s i s define d b y a  singl e contextua l  conten t  wor d (se e Tabl e 
1 ) .  Jus t  a s wit h mor e comple x contexts ,  lexica l  decisio n response s t o 
relate d target s wer e fas t  relativ e t o th e neutra l  condition ,  an d 
response s t o unrelate d target s wer e slow .  However ,  th e effec t  o f  th e 
contex t  wa s virtuall y eliminate d whe n th e fionctio n word s betwee n th e 
contextua l  conten t  wor d an d th e targe t  wer e incoheren t  (e.g .  wit h te a 
th e an d COFFEE) .  Thi s resul t  argue s agains t  a n importan t  rol e o f 
lexicall y mediate d facilitatio n i n natura l  languag e processing .  Tha t 
is ,  th e mer e occurrenc e o f  a  lexica l  relativ e o f  th e targe t  i s no t 
sufficien t  t o produc e a n effect .  Rather ,  i t  appear s tha t  a  sequenc e 
must  b e syntacticall y coheren t  u p t o th e poin t  o f  targe t  presentation . 

I n th e experiment s reporte d here ,  thi s wor k wa s extende d b y markin g 
bot h syntacti c an d semanti c appropriatenes s o n phrase-termina l  target s 
(se e Tabl e 1 ) .  I n thes e experiments ,  relate d o r  unrelate d nou n o r  ver b 
target s wer e presente d i n nou n context s (context s i n whic h nou n bu t  no t 
ver b completion s wer e grammatical) ,  o r  i n th e reciproca l  ver b contexts . 
The target s wer e als o teste d i n neutra l  context s whic h lacke d clos e 
lexica l  relatives .  Th e sequence s wer e alway s grammatica l  u p t o th e 
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TABLE 1 
Example s o f  Material s Use d i n th e Experiment s 

Context Words Related/Unrelated Target 

_1 2^^ 3 4 Noun Verb 

Noun context 

with tea /dessert or with COFFEE/ BONE STIR/ RELAX 

Verb context 

the tea /dessert that you COFFEE/ BONE STIR/ RELAX 

1 The related(e.g. tea) or neutral(e.g. dessert) context is defined in 
Positio n 2 .  Nominall y relate d target s wer e alway s presente d i n th e 
neutra l  contexts . 

poin t  o f  targe t  presentation .  Thi s procedur e provide s a  stronge r  tes t  o f 
lexica l  mediatio n tha n th e earlie r  wor k wher e th e sequence s wer e 
asyntacti c befor e th e target s wer e presented .  I n addition ,  i t  allow s fo r 
examinatio n o f  th e conjoin t  effect s o f  syntacti c coherenc e an d semanti c 
relatedness .  A t  leas t  thre e processe s coul d influenc e performanc e 
unde r  thes e conditions : 

1)  Bindin g o f  syntacti c categorie s t o positiona l  slots .  I n eac h case , 
a stron g preferenc e exist s fo r  a  nou n o r  ver b ending .  Presentin g a 
member  o f  th e wron g syntacti c categor y violate s synta x an d shoul d slo w 
latencies . 

2)  Semanti c facilitatio n independen t  o f  syntacti c binding .  Thi s 
coul d b e mediate d b y intralexica l  facilitatio n (Forster ,  1979 )  o r  b y 
conceptual-lexica l  primin g (Tanenhaus ,  Dell ,  &  Carlson ,  1987) . 
However ,  i f  sentence-contex t  effect s depen d o n syntacti c coherenc e 
(O'Seaghdha ,  i n press )  thes e effect s shoul d b e weak . 

3)  Processe s operatin g afte r  syntacti c bindin g o f  a  target .  Suc h 
processe s woul d b e conditiona l  o n th e syntacti c appropriatenes s o f  th e 
targe t  an d woul d reflec t  succes s o r  failur e a t  integratin g ne w word s 
wit h higher-leve l  contextua l  representations .  Suc h effect s ar e likel y 
t o influenc e a  binar y decisio n tas k mor e tha n th e univoca l  namin g tas k 
(se e Seidenberg ,  Waters ,  Sanders ,  &  Langer ,  1984 ;  Lucas ,  Tanenhaus ,  & 
Carlson ,  1987) . 

Method 

The general procedure in all of the experiments was the same. Eighty 
relate d noun-nou n pair s use d i n previou s researc h (O'Seaghdha ,  1986 ,  i n 
press )  wer e embedde d i n simpl e noun-expectanc y phrase s (se e example s i n 
Tabl e 1 ) .  I n th e neutra l  condition ,  a  nou n unrelate d t o th e targe t  wa s 
substitute d i n eac h context .  T o produc e th e unrelate d conditions ,  nou n 
target s wer e reassigne d t o unrelate d contexts .  Next ,  a  relate d ver b 
was foun d fo r  eac h context ,  an d unrelate d ver b condition s wer e 
generate d i n th e sam e wa y a s fo r  th e nouns .  Finally ,  a  se t  o f  verb -
expectanc y phrase s wa s writte n t o provid e a  symmetrica l  se t  o f  ver b 
contex t  conditions . 
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Thus ,  o n a  particula r  trial ,  a  subjec t  coul d rea d a  primin g o r 
neutral ,  nou n o r  ver b context .  I n primin g contexts ,  a  relate d o r 
unrelated ,  nou n o r  ver b targe t  wa s presented .  I n neutra l  contexts , 
th e targe t  wa s b y definitio n no t  stongl y related ,  bu t  th e 
correspondin g nominall y relate d nou n o r  ver b wa s presented . 

On eac h trial ,  th e fou r  contex t  word s wer e presente d seriall y  a t  a 
fixe d 40 0 mse c rat e a t  a  cente r  scree n location .  I n th e lexica l 
decisio n experiments ,  ther e wer e eight y wor d an d fort y nonwor d targets , 
balance d ove r  conditions .  I n th e namin g experiments ,  th e condition s 
wer e interleave d i n suc h a  wa y tha t  12 0 wor d target s coul d b e presente d 
withou t  repetitio n o f  items . 

Summary of Experiments 

Table 2 sxommarises data from seven naming and lexical decision 
experiments .  Th e condition s ma p ont o experiments ,  indexe d b y number s 
i n th e table ,  a s follows : 
Experiment s 1  an d 2  (Lexica l  Decision ,  Separate) :  Nou n an d ver b 
target s wer e presente d i n nou n context s (Experimen t  1 )  an d ver b 
context s (Experimen t  2 ) . 
Experimen t  3  (Lexica l  Decision ,  Matched) :  Context s an d target s wer e 
matched :  Nou n target s wer e presente d i n nou n contexts .  Th e dat a ar e 
extracte d fro m a  large r  experimen t  (O'Seaghdha ,  i n press .  Experimen t 
5 ) . 
Experimen t  4  (Naming ,  Mixed) :  Nou n an d ver b target s wer e presente d i n 
nou n an d ver b contexts . 
Experiment s 5  an d 6  (Naming ,  Separate) :  Same a s Experiment s 1  an d 2 
excep t  fo r  task . 
Experimen t  7  (Naming ,  matched) :  Noun s i n nou n contexts ,  verb s i n ver b 
context s withi n th e experiment . 

The Tabl e show s dat a fro m al l  o f  thes e experiment s organise d b y 
typ e o f  contex t  an d typ e o f  target .  Sixtee n subject s serve d i n 
Experimen t  3 ,  twenty-eigh t  subject s i n Experiment s 6  an d 7 ,  an d thirty -
tw o subject s i n eac h o f  Experiment s 1 ,  2 ,  4 ,  an d 5 .  Th e overal l 
relatednes s effec t  i s  th e differenc e betwee n unrelate d an d relate d 
conditions .  Th e facilitatio n effec t  i s  th e differenc e betwee n neutra l 
and relate d contexts . 

Results 

Relatedness The main effect of Relatedness was significant in all 
experiment s excep t  Experimen t  4  (Naming ,  Mixe d contexts) .  Experimen t  1 
replicate s th e stron g syntacti c dependenc y observe d i n th e previou s 
lexica l  decisio n researc h (O'Seaghdha ,  1986 ,  i n press) .  Thi s 
conclusio n hold s whethe r  th e primin g o f  noun s i n nou n context s i s 
compare d t o th e 2  mse c primin g o f  verb s i n th e sam e context s withi n th e 
experiment ,  o r  t o th e 1 4 mse c primin g o f  th e nou n target s i n th e ver b 
context s o f  Experimen t  2 .  However ,  th e relatednes s effect s i n 
Experimen t  2  ar e weake r  tha n i n Experimen t  1  an d d o no t  sho w syntacti c 
dependency .  I t  appear s tha t  th e ver b target s ar e les s strongl y relate d 
t o th e context s tha n th e nouns ,  s o tha t  i n Experimen t  2  th e modes t 
semanti c effec t  o f  asyntacti c noun s i s comparabl e t o th e modes t 
integratio n observe d fo r  th e syntacticall y congruen t  bu t  semanticall y 
weak verbs . 
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TABLE 2 
Means o f  Respons e Latencie s wit h Estimate s o f  Overal l  Relatednes s 

and Facilitatio n Summarise d fro m Seve n Experiment s 

Tas k an d Context s 

Noun Context s 

Lexica l  Decision , 
Separat e (1 ) 

Lexica l  Decision , 
Matche d (3 ) 

Naming ,  Mixe d (4 ) 

Naming ,  Separat e (5 ) 

Naming ,  Matche d (7 ) 

Ver b Context s 

Lexica l  Decision , 
Separat e (2 ) 

Lexica l  Decision , 
Matche d 

Naming ,  Mixe d (4 ) 

Naming ,  Separat e (6 ) 

Naming ,  Matche d (7 ) 

Targe t 

Noun 
Ver b 

Noun 
Ver b 

Noun 
Ver b 

Noun 
Ver b 

Noun 
Ver b 

Noun 
Ver b 

No dat a 

Noun 
Ver b 

Noun 
Ver b 

Noun 
Ver b 

R 

498 
590 

491 

471 
497 

450 
468 

450 

512 
525 

491 
493 

471 
466 

469 

U 

541 
592 

530 

479 
504 

458 
480 

469 

526 
543 

498 
497 

481 
481 

487 

N 

527 
598 

519 

474 
508 

456 
480 

467 

524 
532 

501 
491 

476 
476 

480 

Relatednes s 

43 
2 

39 

8 
11 

8 
12 

19 

14 
18 

7 
4 

10 
15 

18 

Facilitatio n 

29 
8 

28 

3 
7 

6 
12 

17 

12 
11 

10 
- 2 

5 
10 

11 

Facilitatio n =  ( N -  R ) . 
2 Number s i n parenthese s inde x Experiment s (se e text) . 

= ( U -  R ) ; 

The virtua l  absenc e o f  an y relatednes s effec t  i n Experimen t  4  wa s 
unexpected .  Th e namin g tas k i s considere d t o b e a  relativel y direc t 
measur e o f  contex t  effect s (e.g. ,  Seidenber g e t  al. ,  1984) .  Effect s o f 
th e kin d usuall y observe d i n sentence-contex t  studie s (e.g. ,  Stanovic h 
& West ,  1983 )  wer e therefor e expected .  Tha t  is ,  th e effect s shoul d 
resembl e thos e wit h lexica l  decisio n thoug h the y migh t  b e a  littl e 
smaller ,  especiall y o n th e inhibitor y side .  I n Experiment s 5  an d 6 , 
when th e context s wer e eithe r  al l  nou n o r  al l  verb ,  th e relatednes s 
effect s wer e stronger ,  bu t  di d no t  discriminat e betwee n syntacticall y 
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congruen t  an d syntacticall y incongruen t  conditions .  Thi s outcom e make s 
sens e fo r  Experimen t  6  whic h compare s directl y t o Experimen t  2 . 
However ,  a  stronge r  effec t  o f  noun s i n nou n context s wa s expecte d i n 
Experimen t  5 .  Onl y i n Experimen t  7 ,  wher e context s an d target s wer e 
alway s matched ,  wa s th e expecte d larg e facilitatio n effec t  fo r 
congruen t  noun s observed . 

Syntactic inhibition Although semantic effects were virtually absent 
i n Experimen t  4 ,  robus t  syntacti c inhibitio n wa s observed ,  a t  leas t  fo r 
nou n contexts .  Thi s resul t  i s  importan t  fo r  th e practica l  reaso n tha t 
i t  provide s assuranc e tha t  subject s di d no t  merel y fai l  t o registe r 
th e context s i n thi s multi-conditio n experiment ,  an d fo r  th e 
substantiv e reaso n tha t  i t  show s a n independenc e o f  semanti c an d 
syntacti c effects .  Independenc e o f  semanti c relatednes s an d syntacti c 
congruit y wa s als o observe d i n Experiment s 2 ,  5  an d 6 .  I n th e cas e o f 
Experiment s 2  an d 6 ,  thi s ma y b e attribute d t o semanti c effect s fo r 
noun s balancin g syntacti c integratio n fo r  verbs .  Bu t  i n Experimen t  5 , 
th e sam e discriminatio n betwee n noun s an d verb s tha t  wa s observe d i n 
Experimen t  1  wa s expected . 

Nouns and verbs The data show several contrasts between noun and verb 
context s an d targets .  First ,  leavin g asid e Experimen t  4 ,  th e ver b 
contex t  dat a appea r  relativel y consisten t  acros s task s an d experiments . 
Second ,  ther e i s a n asymmetr y i n syntacti c inhibitio n acros s contexts : 
I n Experimen t  4 ,  wher e the y ca n b e directl y coiipared ,  noun s ar e mor e 
inhibite d i n ver b context s tha n verb s ar e i n nou n contexts .  Thes e 
consideration s togethe r  sugges t  that ,  fo r  th e kind s o f  construction s 
used ,  ver b context s ar e syntacticall y stronger .  O n th e othe r  hand ,  th e 
noun context s ar e semanticall y stronge r  (se e th e larg e facilitatio n 
effect s i n Experiment s 1 ,  3 ,  an d 7 ) .  Severa l  factor s ma y contribut e 
here .  Referentia l  noun-concept s ma y b e mor e strongl y linke d togethe r 
tha n the y ar e linke d t o possibl e predicates .  Verb s ma y b e mor e 
constrainin g i n predicate-objec t  construction s (Sh e drov e th e car )  tha n 
the y ar e constraine d i n relativ e clause s (Th e ca r  tha t  she...) . 

Tasks and Representations A widely expressed view is that, in contrast 
t o lexica l  decision ,  th e namin g tas k i s a  relativel y unbiase d measur e o f 
lexica l  acces s (e.g. ,  Balot a &  Lorch ,  1986) .  Seidenber g e t  al .  (1984 ) 
showed tha t  lexica l  decisio n i s biase d b y a  numbe r  o f  factors , 
includin g syntacti c congruenc e betwee n a  single-wor d prim e an d a 
target ,  b y whic h namin g i s no t  influenced .  However ,  usin g mor e 
constrainin g sentence-fram e contexts .  Wes t  an d Stanovic h (1986 )  foun d tha t 
namin g latenc y wa s affecte d b y th e syntacti c congruit y o f  context s an d 
targets .  I t  appear s tha t  speaker s involuntaril y  dela y th e articulatio n 
of  a  wor d whe n i t  i s  syntacticall y incongruen t  wit h it s context .  I n 
fact ,  roughl y equivalen t  effect s hav e bee n observe d i n th e tw o task s i n 
most  o f  th e sentence-fram e contex t  literature ,  excep t  tha t  lexica l 
decisio n tend s t o sho w large r  overal l  effect s an d especiall y mor e 
inhibitio n o f  unrelate d target s (se e Stanovic h &  West ,  1983) . 

Recently ,  Lucas ,  Tanenhaus ,  an d Carlso n (1987 )  hav e successfull y 
use d th e lexica l  decision-namin g tas k contras t  t o sho w tha t  instrumen t 
inference s ar e code d i n constructe d text-leve l  representations .  Th e 
presen t  dat a coul d b e interprete d i n term s o f  th e sam e contras t  i f 
Experimen t  7  wer e disregarded .  Tha t  is ,  i t  coul d b e claime d tha t  th e 
stron g facilitatio n effect s fo r  noun s i n nou n context s i n th e lexica l 
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decisio n tas k reflec t  text-leve l  integratio n (O'Seaghdha ,  i n press) , 
v^il e th e namin g dat a reflec t  largel y lexica l  influences .  However ,  th e 
statistica l  weaknes s o f  th e relatednes s effec t  i n Experimen t  4 
suggeste d tha t  thi s conclusio n migh t  b e premature .  Why shoul d th e 
frequentl y observe d robus t  facilitatio n o f  semanticall y relate d 
congruen t  sentenc e completion s no t  b e replicate d here ? I t  turne d ou t 
tha t  th e relatednes s effec t  wa s nonsignifican t  i n Experimen t  4 , 
significan t  bu t  synta x insensitiv e i n Experimen t  5 ,  an d o f  th e expecte d 
magnitud e onl y i n Experimen t  7 . 

Resolutio n o f  th e statu s o f  th e namin g tas k ma y b e a t  han d i f  a 
contras t  betwee n sentenc e intrinsi c an d sentenc e externa l  target s i s 
take n int o account .  Th e lexica l  decisio n an d namin g task s ma y validl y 
be use d t o inde x differen t  representation s when ,  a s i n th e Luca s e t  al . 
study ,  th e probe s ar e no t  continuation s o r  completion s o f  th e sentence s 
bein g indexed .  However ,  th e syntacticall y sensitiv e namin g tas k ma y b e 
a mercuria l  inde x whe n i t  i s  use d t o ta p sentenc e intrinsi c effects . 
Thi s suggestio n i s supporte d bot h b y th e presen t  result s an d b y 
previou s evidenc e tha t  relativel y mino r  change s i n procedur e ca n 
dramaticall y influenc e namin g latenc y t o sentence-completions .  Fo r 
example ,  slightl y differen t  procedure s i n Stanovic h &  West' s (1979 ) 
Experiment s 1  an d 2  produce d a  juit p fro m 1 5 t o 11 1 mse c o f 
facilitation . 

Conclusions In addition to the foregoing methodological 
considerations ,  severa l  substantiv e conclusion s ca n b e draw n fro m th e 
presen t  data .  First ,  althoug h th e natur e o f  thes e processe s require s 
furthe r  study ,  i t  appear s tha t  relatednes s effect s i n bot h lexica l 
decisio n (Experiment s 1  t o 3 )  an d namin g (Experimen t  7 )  o n sentence -
completio n target s ca n reflec t  processe s o f  tex t  integration .  Th e 
mappin g betwee n performanc e o n th e task s an d on-lin e readin g remain s 
indeterminate .  However ,  th e fac t  tha t  syntacti c inhibitio n wa s 
observe d i n Experimen t  4  whe n relatednes s effect s wer e virtuall y 
eliminated ,  suggest s tha t  syntacti c assignmen t  ma y b e a n obligator y 
proces s o f  a  kin d tha t  syntactic-semanti c integratio n i s not . 
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