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Contextua l  Activatio n o f  Feature s o f  C o m b i n e d Concep t s 
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Departmen t  o f  Psychology ;  Gree n Hal l 

Princeton ,  N J 08544-101 0 US A 

Sam Glucksberg (samg@princeton.edu) 
Departmen t  o f  Psychology ;  Gree n Hal l 

Princeton ,  N J 08544-101 0 US A 

Abstrac t 

We examine how context affects the accessibility of features 
of  combine d concepts .  A  'contras t  hypothesis '  suggest s tha t 
contrastin g a  to-be-verifie d featur e i n th e contex t  hinder s it s 
late r  verification .  Result s o f  Experimen t  1  instea d suppor t  a 
primin g hypothesi s whereb y feature s ar e differentiall y  acti -
vate d b y contexts .  Experimen t  2  demonstrate s tha t  thi s prim -
in g effec t  i s positiv e rathe r  tha n negative ,  eve n whe n featur e 
verificatio n follow s a  contextua l  combine d concep t  tha t  i s in -
consisten t  wit h th e to-be-verifie d feature .  W e conclud e tha t 
contex t  ca n differentiall y  activat e feature s o f  combine d con -
cepts ,  an d tha t  i t  ma y d o s o b y wa y o f  semanti c priming . 

Introduction 

The questio n o f  h o w concept s combin e ha s receive d consid -

erabl e attentio n recentl y i n th e cognitiv e sciences .  Thi s at -

tentio n ma y b e attributabl e t o th e question' s broa d implica -

tions .  Concep t  combinatio n ha s implication s fo r  th e struc -

tur e o f  concept s (e.g. ,  Franks ,  1995 ;  Hampton ,  1988 ; 
Markman &  Wisniewski ,  1997 ;  Rips ,  1995) ,  th e composi -

tionalit y o f  semantic s (e.g. ,  K a m p &  Partee ,  1995 ;  Osherso n 

& Smith ,  1981) ,  an d th e comprehensio n o f  languag e (e.g. , 

Gagne &  Shoben ,  1997 ;  Wisniewski ,  1997) ,  amon g othe r 

things .  Bu t  despit e thi s varie d research ,  littl e i s know n o f  th e 

rol e tha t  contex t  play s i n th e comprehensio n o f  combine d 

concepts .  Doe s contex t  influenc e th e eas e o f  comprehen -
sion ? An d i f  so ,  how ? I n tw o experiments ,  w e examin e h o w 

contex t  affect s th e accessibilit y o f  feature s o f  combine d 
concepts . 

Combine d concept s (e.g. ,  'peele d apples' )  ma y b e though t 

of  a s consistin g o f  tw o type s o f  features .  Nou n feature s ar e 

feature s tha t  ar e tru e o f  bot h th e combine d concep t  an d th e 
head nou n i n isolation .  Fo r  instance ,  bot h 'peele d apples '  an d 

'apples '  ar e 'round" .  However ,  othe r  feature s o f  combine d 

concept s ar e no t  tru e o f  eithe r  o f  it s constituen t  concept s i n 

isolation .  A n exampl e o f  on e suc h phras e featur e i s th e fea -

tur e "white "  o f  'peele d apples' ;  neithe r  apple s no r  peele d 

thing s i n genera l  ar e white ,  thoug h 'peele d apples '  ar e white . 

Springe r  an d Murph y (1992 )  investigate d th e activatio n o f 

thes e differen t  type s o f  feature s o f  combine d concepts .  Par -

ticipant s indicate d whethe r  sentence s suc h a s 'Peele d apple s 

ar e round '  an d 'Peele d apple s ar e white '  wer e tru e o r  false . 

Springe r  an d Murph y foun d a  phras e featur e priority : 

phras e feature s (e.g. ,  "white" )  wer e verifie d faste r  tha n wer e 

nou n feature s (e.g. ,  "round") . 

The Role of Context in Comprehension 

Relevan t  context s facilitat e th e comprehensio n o f  combine d 

concepts .  Murph y (1990 )  foun d tha t  comprehensio n o f  ad -

jective-nou n phrase s i s faste r  tha n comprehensio n o f  noun -

nou n phrase s afte r  neutra l  contexts .  However ,  give n a  rele -

van t  context ,  th e differenc e betwee n adjective -  an d noun -

nou n phrase s disappears .  Gerri g an d Murph y (1992 )  demon -

strate d tha t  comprehensio n o f  a n ambiguou s combine d con -

cep t  i s  facilitate d b y a  contex t  suggestin g a n appropriat e 

interpretation .  Fo r  example ,  comprehensio n o f  'snak e frown ' 

i s facilitate d b y a  precedin g contex t  tha t  indicate s tha t  a  'do g 

smile '  i s a  smil e i n respons e t o a  dog . 
Gagne an d Murph y (1996 )  examine d th e effec t  o f  contex t 

on th e availabilit y  o f  nou n an d phras e feature s o f  combine d 

concepts .  Specifically ,  the y sough t  t o determin e i f  th e given -

ne w contrac t  coul d accoun t  fo r  Springe r  an d Murphy' s 

(1992 )  finding  tha t  phras e feature s ar e availabl e prio r  t o 

nou n features .  Th e given-ne w contrac t  posit s tha t  compre -

hensio n i s influence d b y whethe r  informatio n i s give n (i.e. , 
previousl y state d o r  presupposed )  o r  ne w (Havilan d & 

Clark ,  1974) ,  wit h ne w informatio n bein g processe d mor e 

quickl y tha n give n information .  Gagn e an d Murphy' s argu -

ment  i s tha t  hea d noun s o f  combine d concept s ar e consid -

ere d give n information ,  wherea s th e modifie r  concep t  i s ne w 
information .  Intuitivel y stated ,  th e modificatio n o f  a  nou n 

signal s tha t  th e combine d concep t  someho w differ s fro m th e 

nou n i n isolation ,  accordin g t o Gricea n principles .  I f  a 

speake r  intend s t o emphasiz e th e roun d shap e o f  a n apple , 
ther e i s n o nee d t o refe r  t o i t  a s a  peele d apple '  becaus e 

apple s i n genera l  ar e round .  An d furthermore ,  becaus e ap -

ple s ar e round ,  modifyin g 'apples '  wit h 'peeled '  ma y serv e 

t o shif t  th e focu s awa y from  thi s nou n featur e an d towar d 

feature s tha t  emerg e from  th e modificatio n instead . 
Gagne an d Murph y (1996 )  varie d th e given-ne w structur e 

of  combine d concepts .  T o accomplis h this ,  the y constructe d 

context s tha t  repeate d eithe r  th e modifie r  o r  th e hea d con -

cep t  i n on e experiment .  Fo r  instance ,  a  contex t  migh t  in -
clud e "peele d carrots '  an d "peele d apples' .  B y repeatin g th e 
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modifier ,  i t  migh t  c o m e t o b e considere d th e give n informa -

tion ,  an d th e hea d nou n migh t  the n becom e th e ne w infor -

mation .  I f  n e w informatio n i s indee d preferentiall y  proc -

essed ,  an d thi s preferentia l  processin g ca n accoun t  fo r  th e 

phras e featur e priority ,  the n th e abov e manipulatio n shoul d 

caus e nou n feature s t o b e verifie d faster .  Bu t  a  contex t  in -

cludin g 'peele d apples '  an d 'choppe d apples '  shoul d yiel d 

th e usua l  phras e featur e priority ,  becaus e repeatin g th e hea d 

nou n serve s t o establis h i t  a s give n an d th e modifie r  a s n e w 

information .  Result s di d no t  suppor t  th e given-ne w hypothe -

sis :  Phras e feature s wer e verifie d mor e accuratel y (thoug h 

not  mor e quickly )  tha n nou n feature s afte r  eithe r  context . 

Gagne an d Murphy' s Experimen t  3  employe d context s 

tha t  eithe r  repeate d th e critica l  combine d concep t  (e.g. ,  in -

clude d 'peele d apples '  twice) ,  o r  repeate d onl y th e hea d 

nou n (e.g. ,  include d 'organi c apples '  an d 'fres h apples') . 

Th e given-ne w hypothesi s agai n faile d t o receiv e support ; 

accurac y fo r  phras e feature s wa s highe r  tha n tha t  fo r  nou n 

features ,  regardles s o f  th e context .  Gagn e an d Murph y did , 

however ,  find  tha t  contex t  ca n influenc e featur e accessibilit y 

i n combine d concepts :  Featur e verificatio n i s faste r  afte r  a 

contex t  tha t  contain s th e critica l  combine d concep t  twic e 

tha n afte r  a  contex t  tha t  doe s no t  includ e th e critica l  com -

bine d concep t  a t  all . 

Gagne an d Murph y nex t  constructe d context s t o empha -

siz e th e particula r  featur e t o b e verified ,  rathe r  tha n th e con -

cep t  a s a  whole .  B y contrastin g th e critica l  featur e i n th e 

context ,  the y reasoned ,  emphasi s woul d b e o n tha t  feature , 

and th e phras e featur e priorit y migh t  b e upended .  T o illus -

trate ,  a  contex t  tha t  include s 'peele d apples '  an d 'dice d ap -

ples '  contrast s an d shoul d emphasiz e th e nou n featur e 

"round" ,  whil e a  contex t  embeddin g 'peele d apples '  an d 

'whol e apples '  contrast s an d emphasize s th e phras e featur e 

"white" ,  the y argued .  Thi s emphasi s shoul d lea d th e nou n 

featur e t o b e verifie d mor e quickl y and/o r  accuratel y fol -

lowin g th e forme r  context ,  wherea s th e phras e featur e 

shoul d b e verifie d mor e easil y followin g th e latte r  contex t  i n 

whic h i t  i s  contrasted .  Bu t  contrar y t o thi s prediction ,  the y 

foun d a  significan t  context-typ e b y feature-typ e interactio n 

(se e Tabl e 1) .  Gagn e an d Murph y conclud e tha t  "feature s 

tha t  hav e bee n previousl y contraste d ar e harde r  t o verif y 

tha n feature s tha t  wer e no t  contraste d i n th e precedin g para -

graph. "  W e wil l  refe r  t o Gagn e an d Murphy' s conclusio n a s 

th e contras t  hypothesis . 

Table 1: Mean response times in milliseconds (and accuracy 

rate s i n parentheses )  fo r  Gagn e &  Murph y (1996 ,  Exp .  4) . 

Context-typ e 

Noun-emphasi s 

ex :  peeled ,  dice d apple s 

Phrase-emphasi s 

ex :  peeled ,  whol e apple s 

Featur e 

N o un featur e 

260 3 (.70 ) 

^  roun d 

240 8 (.83 ) 

;  ̂  roun d 

-typ e 

Phras e featur e 

233 4 (.81 ) 

whit e 

253 5 (.82 ) 

whit e 

A S e m a n t i c P r i m i n g A c c o u n t 

A n alternativ e hypothesi s o f  th e contex t  effec t  o n th e acces -

sibilit y  o f  feature s o f  combine d concept s become s apparen t 

when w e recas t  th e dat a according  t o th e contextua l  consis -

tenc y o f  th e critica l  features .  Rathe r  tha n viewin g a  contex t 

includin g 'peele d apples '  an d 'dice d apples '  a s emphasizin g 

th e nou n featur e "round "  b y virtu e o f  it s  bein g contrasted , 

we sugges t  viewin g thi s contex t  a s consisten t  wit h verifica -

tio n o f  "white "  becaus e thi s featur e i s tru e o f  bot h peele d 

and dice d apples .  Conversely ,  becaus e "round "  i s tru e o f 

'peele d apples '  bu t  fals e o f  'dice d apples' ,  thi s contex t  i s 

inconsisten t  wit h verificatio n o f  th e nou n feature .  Similarly , 

a contex t  wit h 'peele d apples '  an d 'whol e apples '  ma y no t 

emphasiz e th e phras e featur e "white "  b y contrastin g it ,  bu t  i s 

instea d consisten t  wit h th e nou n featur e "round "  an d incon -

sisten t  wit h th e phras e featur e "white" .  Thus ,  Tabl e 1  ca n b e 

recas t  a s Tabl e 2 . 

Table 2: Recasting of Gagne & Murphy (1996, Exp. 4). 

Context-typ e 

Feature-typ e 

N o un featur e Phras e featur e 

Consisten t 

Inconsisten t 

240 8 (.83 ) 

260 3 (.70 ) 

233 4 (.81 ) 

253 5 (.82 ) 

Tabl e 2  reveal s tha t  consisten t  context s (e.g. ,  'peele d ap -

ples '  an d 'whol e apples '  fo r  verificatio n o f  "round" ;  'peele d 

apples '  an d 'dice d apples '  fo r  verificatio n o f  "white" )  le d t o 

faste r  verificatio n tha n di d inconsisten t  context s (e.g. , 

'peele d apples '  an d 'dice d apples '  fo r  verificatio n o f 

"round" ;  'peele d apples '  an d 'whol e apples '  fo r  verificatio n 

of  "white") .  A n d th e phras e featur e priorit y wa s present ,  bu t 

small .  I n th e accurac y data ,  onl y th e verificatio n o f  nou n 

feature s afte r  a n inconsisten t  contex t  resulte d i n a n appre -

ciabl e differenc e fro m th e othe r  conditions . 

Primin g m a y b e a  bette r  explanatio n o f  th e result s o f 

Gagne an d Murphy' s Experimen t  4  tha n th e given-ne w hy -

pothesi s o r  th e contras t  hypothesis .  Consisten t  context s 

likel y activ e th e critica l  featur e twice ,  wherea s inconsisten t 

context s activat e i t  onl y once .  Thi s differentia l  activatio n 

m ay accoun t  fo r  thei r  results .  W e conducte d 2  experiment s 

t o tes t  thi s semanti c primin g hypothesis . 

Experiment 1 

Can th e differentia l  accessibilit y  o f  nou n an d phras e feature s 

be affecte d b y th e activatio n o f  particula r  feature s i n a  pre -

cedin g context ? Th e purpos e o f  Experimen t  1  wa s t o deter -

min e i f  th e finding  o f  Gagn e an d Murphy' s Experimen t  4 

coul d b e attribute d t o primin g o f  critica l  features .  W e teste d 

thi s b y includin g onl y on e relevan t  combine d concep t  i n th e 

context ,  a s oppose d t o th e tw o relevan t  combine d concept s 

use d b y Gagn e an d Murphy .  Thus ,  ou r  context s include d 

eithe r  'dice d apples '  o r  'whol e apples' ,  bu t  di d no t  includ e 

'peele d apples' . 
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The semanti c primin g hypothesi s predict s mai n effect s o f 

bot h feature-type ,  suc h tha t  phras e feature s ar e verifie d 

faste r  and/o r  mor e accuratel y tha n nou n feature s (cf . 

Springe r  &  Murphy ,  1992) ,  an d context-type ,  suc h tha t  con -

sisten t  context s wil l  lea d t o easie r  verificatio n tha n wil l  in -

consisten t  contexts .  Th e contras t  hypothesis—tha t  contex -

tua l  conu-as t  o f  th e critica l  featur e i s responsibl e fo r  th e re -

sult—predict s onl y th e phras e featur e priorit y an d doe s no t 

predic t  an y consistenc y effec t  becaus e th e contex t  include s 

onl y on e combine d concept .  I f  a  mai n effec t  o f  consistenc y 

i s obtained ,  th e resul t  woul d no t  b e attributabl e t o a  contex -

tua l  contrast . 

Materials and Design 

The experimen t  employe d a  2  (consistency )  X  2  (feature -

type )  within-subject s design ,  wit h respons e tim e an d accu -

rac y a s dependen t  measures .  Feature-type s wer e nou n an d 

phras e features ,  a s describe d above .  Context s wer e brief , 

and include d on e combine d concep t  tha t  share d onl y it s  hea d 

nou n wit h th e critica l  combine d concept .  Mos t  context s an d 

featur e verificatio n sentence s wer e take n from  Gagn e an d 

Murph y (1996 ,  Exp .  4) ,  thoug h th e context s wer e slightl y 

shortene d an d altere d t o accommodat e th e remova l  o f  on e o f 

th e combine d concepts .  Ther e wer e 2 0 experimenta l  con -

texts ,  eac h havin g tw o variation s (e.g. ,  containin g eithe r  a 

consisten t  o r  a n inconsisten t  combine d concept) .  Ther e wer e 
als o 2 0 fille r  context s wit h correspondin g fals e sentence s 

(e.g. ,  'Pepperon i  pizz a i s vegetarian') ,  als o take n from 
Gagne an d Murph y (se e Tabl e 3  fo r  example s o f  stimuli) . 

Table 3: Examples of stimuli used in Experiment I. 

Contexts 
Ala n wa s a  famou s Frenc h che f  w h o use d fresh fruit  t o 

garnis h hi s meals .  Eac h night ,  h e spen t  hal f  a n hou r  selectin g 

th e perfec t  frui t  fo r  th e centerpiece .  Las t  night ,  Ala n decide d 

t o us e D I C E D A P P L E S A V H O LE A P P L E S i n hi s creation . 

Verification sentences 

Noun feature :  Peele d apple s ar e round . 

Phras e feature :  Peele d apple s ar e white . 

Noun and phrase features were matched for number of 

syllables .  Combine d concept s embedde d i n context s wer e i n 

lower-cas e font .  Eac h contex t  containe d onl y on e o f  th e 
combine d concepts ,  an d th e contextua l  combine d concep t 

and to-be-verifie d featur e determine d th e consistenc y o f  an y 
give n item .  Fo r  instance ,  i f  th e contex t  contain s 'dice d ap -

ples' ,  th e nou n featur e "round "  i s inconsisten t  an d th e phras e 

featur e "white "  i s consistent .  I f  th e contex t  include s 'whol e 
apples' ,  "round "  i s consisten t  an d "white "  i s inconsistent .  I n 
addition ,  a  comprehensio n questio n wa s constructe d (or , 

again ,  take n fro m Gagn e an d Murphy ,  1996 )  fo r  eac h con -

text .  Fo r  instance ,  th e 'peele d apples '  sequenc e ende d wit h 

'Di d Ala n hav e hi s assistan t  prepar e th e centerpiece? '  Hal f 

of  thes e question s wer e true ,  an d th e truth/falsit y o f  th e 

question s wa s full y counterbalance d acros s conditions . 

Four  list s wer e constructe d suc h tha t  eac h consiste d o f  5 

item s i n eac h o f  th e 4  experimenta l  cells .  Eac h experimenta l 

contex t  appeare d i n onl y on e o f  th e fou r  cell s i n eac h o f  th e 

lists ,  wit h eac h contex t  rotate d throug h ever y cell .  Ite m orde r 

was randomize d withi n lis t  fo r  eac h participant . 

Participants and Procedure 

Fort y Princeto n Universit y undergraduate s participate d fo r 

partia l  cours e credit .  Al l  wer e nativ e speaker s o f  America n 

English ,  an d non e participate d i n bot h experiments .  T h e 

procedur e followe d tha t  o f  Gagn e an d Murph y (1996 ,  Exp . 

4) .  Participant s rea d a  contex t  paragrap h o n a  compute r 

monito r  an d presse d th e spac e ba r  upo n completion .  I m m e -

diatel y thereafte r  a  prob e sentenc e wa s presente d i n th e 

cente r  o f  th e screen .  Participant s presse d on e o f  tw o labele d 

key s t o indicat e whethe r  th e sentenc e wa s tru e o r  false .  Afte r 

thi s response ,  a  comprehensio n questio n wa s presente d o n 

th e screen ,  an d agai n participant s indicate d thei r  respons e b y 

pressin g th e appropriat e key .  Thi s sequenc e wa s repeate d fo r 

al l  4 0 items .  Participant s wer e instructe d t o rea d th e para -

graph s a t  thei r  o w n pace ,  bu t  t o respon d t o th e sentence s a s 

quickl y a s possibl e withou t  makin g errors .  T h e tas k laste d 

approximatel y 2 5 minutes . 

Results and Discussion 
Accurac y o f  response s t o th e comprehensio n question s di d 

not  diffe r  acros s conditions ,  p  >  .15 ,  wit h a  mea n accurac y 

of  9 5 % .  Hence ,  th e context s wer e indee d comprehende d 

equall y i n eac h o f  th e conditions .  Ther e wa s n o effec t  o f  list , 

F <  1 ,  an d thu s reporte d analyse s collaps e acros s lists .  T w o 

repeate d measure s A N O V As wer e conducted :  on e use d par -
ticipant s a s a  rando m variabl e (Fs )  an d on e use d item s a s a 
rando m variabl e (F|) .  Incorrec t  response s (15% )  ar e no t  in -

clude d i n analyse s o f  respons e times ,  no r  ar e respons e time s 
greate r  tha n 10,00 0 o r  les s tha n 500m s ( 1 % ) .  Se e Tabl e 4 . 

Table 4: Mean response times in milliseconds (and accu-

racy )  b y conditio n i n Experimen t  1 . 

Context-typ e 
Feature-typ e 

N o un featur e Phras e featur e 

Consisten t 

Inconsisten t 

275 9 (.81 ) 
306 8 (.84 ) 

270 0 (.88 ) 

284 6 (.86 ) 

Consistenc y ha d a  reliabl e mai n effec t  o n respons e time , 

Fs (1,39 )  =  5.51 ,  p  <  .0 5 an d F ,  (1,18 )  =  5.34 ,  p  <  .05 ,  suc h 

tha t  consisten t  context s le d t o faste r  featur e verification .  Th e 
mai n effec t  o f  feature-typ e o n respons e tim e wa s significan t 

by participan t  analysis ,  F s (1,39 )  =  4.53 ,  p  <  .05 ,  an d mar -

gina l  b y ite m analysis ,  F ,  (1,18 )  =  3.07 ,  p  <  .10 ,  thu s repli -

catin g th e phras e featur e priority .  Ther e wa s als o a  margina l 
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effec t  o f  feature-typ e o n accuracy ,  ¥ $ (1,39 )  =  2.99 ,  p  <  .10 . 

No othe r  difference s i n accurac y wer e found,  an d th e con -

sistenc y b y feature-typ e interactio n als o faile d t o reac h sig -

nificanc e i n eithe r  analysi s fo r  eithe r  dependen t  measure . 

Thes e result s demonstrat e tha t  th e semanti c primin g hy -

pothesi s ca n accoun t  fo r  th e effec t  o f  contex t  o n th e differ -

entia l  accessibilit y  o f  feature s o f  combine d concepts .  Con -

textua l  combine d concept s tha t  activat e a  to-be-verifie d 

featur e facilitat e late r  verificatio n o f  tha t  featur e i n a  targe t 

combine d concep t  wit h th e sam e hea d noun .  Fo r  instance , 

th e featur e "round "  i s verifie d o f  'peele d apples '  faste r  afte r 

a contex t  containin g 'whol e apples '  tha n afte r  a  contex t 

containin g 'dice d apples' . 

The result s i n Tabl e 4  paralle l  thos e i n Tabl e 2 .  Tha t  is , 

our  Experimen t  1  findings  ar e th e sam e a s Gagn e an d Mur -

phy' s Experimen t  4  findings.  Ou r  dat a replicat e th e phras e 

featur e priorit y an d sho w th e consistenc y effec t  postulate d 

ft-om  thei r  data .  I n bot h experiments ,  th e verificatio n o f  nou n 

feature s followin g inconsisten t  context s seem s particularl y 

difficult ,  accountin g fo r  muc h o f  th e consistenc y effect .  Th e 

contras t  hypothesi s i s als o calle d int o question :  W e obtaine d 

th e sam e results ,  bu t  withou t  contrastin g th e critica l  featur e 

i n th e context . 

Experiment 2 

Th e findmgs  o f  Experimen t  1  rende r  ou r  primin g hypothesi s 

mor e specifi c  an d simultaneousl y mor e generalizabl e tha n 

th e contras t  hypothesis .  I t  i s  mor e specifi c  i n tha t  th e prim -

in g accoun t  doe s no t  simpl y describ e th e effect ,  bu t  als o 

explain s th e proces s b y whic h contex t  affect s featur e acces -

sibility .  I t  i s  mor e generalizabl e i n tha t  i t  appear s t o accoun t 

fo r  th e effec t  o f  context s wit h singl e (Experimen t  1  above ) 

or  multipl e (Gagn e &  Murphy ,  1996 ,  Experimen t  4 )  com -

bine d concepts .  However ,  Gagn e an d Murph y confounde d 

th e contextua l  contras t  an d th e orde r  o f  tha t  contras t  (du e t o 

thei r  differin g hypothesis) ,  an d thu s th e primin g hypothesi s 

has ye t  t o b e explicitl y  teste d i n a  controlle d experimen t 

wit h two ,  rathe r  tha n one ,  combine d concept s embedde d i n 

th e context .  A  mor e precis e manipulatio n woul d b e useful . 

Anothe r  issu e i s whethe r  th e primin g effect s ar e positiv e 

or  negative .  I t  m a y b e th e cas e tha t  consisten t  context s pro -

duc e facilitatio n whil e inconsisten t  one s resul t  i n inhibitio n 

or  interference .  Alternatively ,  th e differen t  context s migh t 

bot h yiel d facilitation .  T o determin e th e directio n o f  th e dif -

ferentia l  primin g effect s foun d i n Experimen t  1 ,  w e include d 

unrelate d baselin e context s i n Experimen t  2 .  Fo r  instance , 

prio r  t o verifyin g a  featur e o f  'peele d apples' ,  participant s 

rea d a  contex t  abou t  a  philosoph y majo r  an d a  busines s ma -

jo r  w h o roome d togethe r  i n college . 

Ther e i s reaso n t o doub t  tha t  th e primin g w e sugges t  fo r 

inconsisten t  stimul i  woul d b e positive .  Positiv e primin g i n 

inconsisten t  context s woul d requir e a  duratio n o f  activatio n 

of  th e critica l  featur e acros s anothe r  combine d concep t  no t 

havin g tha t  featur e an d acros s th e remainde r  o f  th e context . 

For  instance ,  i n orde r  fo r  verificatio n o f  'Peele d apple s ar e 

round '  t o b e positivel y prime d b y it s inconsisten t  context , 

activatio n o f  "round "  fro m 'peele d apples '  i n th e contex t 

must  persis t  throug h severa l  mor e second s o f  readin g (se e 

Tabl e 5  below) .  Bu t  semanti c primin g ha s bee n foun d t o 

deca y rapidl y (e.g. ,  Gough ,  Alford ,  &  HoUey-Wilcox ,  1981 ; 

Meyer ,  Schvaneveldt ,  &  Ruddy ,  1973 ,  cite d i n Tweedy , 

Lapinski ,  &  Schvaneveldt ,  1977) ,  ofte n persistin g throug h 

no mor e tha n on e intervenin g item .  Hence ,  positiv e primin g 

fro m a n inconsisten t  contex t  migh t  b e unlikely .  Mor e re -

cently ,  however ,  Joordens ,  Becker ,  an d colleague s (Becker , 

Moscovitch ,  Behrmann ,  &  Joordens ,  1997 ;  Joorden s & 

Becker ,  1997 )  showe d tha t  semanti c processin g ca n produc e 

primin g effect s acros s man y intervenin g item s an d a  dura -

tio n o f  severa l  seconds .  Du e t o th e semanti c natur e o f  ou r 

contex t  paragraphs ,  then ,  positiv e priming—eve n followin g 

inconsisten t  contexts—woul d no t  b e surprisin g afte r  all . 

Th e purpos e o f  Experimen t  2  wa s t o exten d th e consis -

tenc y effec t  foun d i n Experimen t  1  t o context s containin g 

not  on e bu t  tw o embedde d combine d concepts ,  an d t o de -

termin e th e directio n o f  th e differentia l  primin g effects . 

Materials and Design 

Th e experimen t  use d a  2  (feature-type )  X  3  (context-type ) 

within-subjec t  design .  Th e material s o f  Experimen t  1  wer e 

augmente d i n tw o ways :  t o accommodat e th e additio n o f  th e 

targe t  combine d concept ,  an d t o includ e unrelate d baselin e 

contexts .  Th e non-targe t  combine d concep t  alway s appeare d 

secon d i n th e contex t  (afte r  th e embedde d targe t  combine d 

concept) ,  prio r  t o featur e verificatio n (se e Tabl e 5  fo r  exam -

ple s o f  stimuli) . 

Table 5: Examples of stimuli used in Experiment 2. 

Contexts 

Ala n wa s a  famou s Frenc h che f  w h o use d fres h fruit  t o 

garnis h hi s meals .  Eac h night ,  h e spen t  hal f  a n hou r  selectin g 

th e perfec t  P E E L E D A P P L E S fo r  th e centerpiece .  Las t 

night .  Ala n decide d t o us e D I C E D A P P L E S /  W H O LE AP -

P L ES i n hi s creation . 

Verification sentences 

Noun feature :  Peele d apple s ar e round . 

Phras e feature :  Peele d apple s ar e white . 

Six lists were created such that each list contained 30 ex-

perimenta l  item s ( 5 item s i n eac h o f  th e 6  experimenta l 

cells )  an d 3 0 filler  items .  Eac h ite m wa s rotate d throug h 

ever y experimenta l  cel l  o f  th e design .  A s i n Experimen t  1 , 

verificatio n sentence s o f  th e filler  item s wer e false ,  an d hal f 

of  th e comprehensio n question s wer e true .  Th e truth/falsit y 

of  th e question s wa s agai n full y  counterbalance d acros s 

conditions ,  an d orde r  o f  item s wa s randomize d withi n lis t 

fo r  eac h participant . 
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Participant s a n d P r o c e d u r e 

Forty-tw o Princeto n Universit y undergraduate s participate d 

fo r  partia l  cours e credi t  o r  fo r  pay .  Participant s wer e ran -

doml y assigne d t o on e o f  th e si x lists ,  an d th e procedur e an d 

instruction s wer e identica l  t o thos e use d i n Experimen t  1 . 

The tas k too k a n averag e o f  3 5 minute s t o complete . 

Results and Discussion 

Lis t  ha d n o significan t  effec t  o n respons e tim e o r  accuracy ,  p 

> .05 ,  s o al l  reporte d analyse s ar e collapse d acros s lists .  A  2 

(feature-type )  X  3  (context-type )  A N O V A yielde d a  signifi -

can t  effec t  o f  feature-typ e o n th e accurac y o f  response s t o 

th e comprehensio n questions ,  F |  (1,29 )  =  8.02 ,  p  <  .05 : 

comprehensio n question s followin g verificatio n o f  phras e 

feature s wer e les s accurat e tha n followin g verificatio n o f 

nou n features .  Incorrec t  response s (8% )  an d respons e time s 

les s tha n 500m s o r  greate r  tha n 10,000m s (1% )  wer e re -

moved fro m analyse s o f  th e respons e tim e data . 

Onl y th e consistenc y manipulatio n ha d a n effec t  o n re -

spons e times :  Consisten t  context s le d t o faste r  featur e verifi -

catio n tha n di d unrelate d baselin e contexts ,  F s (2,82 )  = 

10.99 ,  p  <  .0 1 an d F ,  (2,58 )  =  9.68 ,  p  <  .01 .  Planne d com -

parison s reveale d tha t  inconsisten t  context s als o le d t o faste r 

verificatio n tha n di d unrelate d contexts ,  t s (41 )  =  4.63 ,  p  < 
.0 1 an d t i  (29 )  =  4.04 ,  p  <  .01 ,  thoug h ther e wa s n o reliabl e 

differenc e i n respons e time s fo r  verificatio n followin g con -

sisten t  an d inconsisten t  contexts ,  p' s >  .50 .  A  significan t 

consistenc y b y feature-typ e interactio n wa s foun d i n th e ac -

curac y data ,  F s (2,82 )  =  5.19 ,  p  <  .0 1 an d F ,  (2,58 )  =  7.08 ,  p 

< .01 .  Finally ,  w e examine d th e tw o baselin e condition s t o 

see i f  th e phras e featur e priorit y hold s whe n verificatio n 

follow s a n unrelate d context .  Th e onl y effec t  wa s a  margina l 
effec t  o f  feature-typ e o n accurac y i n th e participan t  analysis , 
t s  (41 )  =  1.95 .  p  =  .06 ,  al l  other s p  >  .1 0 (se e Tabl e 6) . 

Table 6: Mean response times in milliseconds (and accu-

racy )  b y conditio n i n Experimen t  2 . 

Context-typ e 

Feature-typ e 

N o un featur e Phras e featur e 

Consisten t 
Inconsisten t 

Unrelate d 

227 4 (.88 ) 
244 2 (.82 ) 
259 1 (.84 ) 

230 2 (.83 ) 
220 1 (.92 ) 
253 7 (.91 ) 

I n summary ,  a s compare d t o unrelate d baselin e contexts , 
verificatio n o f  feature s o f  combine d concept s i s speede d b y 

precedin g context s tha t  ar e eithe r  consisten t  o r  inconsisten t 
wit h th e to-be-verifie d feature .  Becaus e th e effec t  o f  incon -

sisten t  context s wa s facilitation ,  result s o f  Experimen t  2  d o 

not  suppor t  th e contras t  hypothesis—tha t  contextua l  contras t 

of  to-be-verifie d feature s make s late r  verificatio n o f  thos e 
feature s mor e difficult .  Furthermore ,  th e primin g effec t  o f 

th e contex t  i s  no t  reliabl y greate r  followin g consisten t  tha n 

followin g inconsisten t  contexts ,  a s on e migh t  hav e expected . 

However ,  thi s lac k o f  a  differenc e m a y b e attributabl e t o th e 

inclusio n o f  th e unrelate d baselin e contexts ,  fo r  th e follow -

in g reason .  Semanti c primin g ha s strategi c a s wel l  a s auto -

mati c components ;  th e proportio n o f  trial s i n whic h th e 

prim e (context ,  i n thi s case )  i s relate d t o th e prob e influ -

ence s primin g effect s (Tweed y &  Lapinski ,  1981 ;  Tweedy , 

Lapinski ,  &  Schvaneveldt ,  1977) .  Th e unrelate d baselin e 

context s m a y hav e affecte d participants '  tas k strategy ,  i n 

compariso n t o Experimen t  1 . 

Ther e wa s a n unanticipate d consistenc y b y feature-typ e 

interactio n i n th e accurac y data .  W e als o faile d t o obtai n 

suppor t  fo r  phras e featur e priorit y overall .  Thi s i s no t  sur -

prising ,  give n it s subtl e natur e (Gagn e &  Murphy ,  1996) . 

Thes e migh t  als o b e attributabl e t o th e finding  tha t  th e com -
prehensio n question s i n Experimen t  2  wer e answere d mor e 

accuratel y followin g nou n featur e verificatio n tha n phras e 

featur e verification .  I f  participant s pai d les s attentio n t o 

thes e context s fo r  som e reason ,  the n contex t  effect s woul d 

dissipat e i n thes e conditions . 

General Discussion 

Springe r  an d Murph y (1992 )  foun d tha t  phras e feature s ar e 

verifie d mor e quickl y tha n ar e nou n feature s o f  combine d 

concepts .  Gagn e an d Murph y (1996 )  sough t  t o examin e th e 
influenc e o f  contex t  o n thi s phras e featur e priority .  The y 

argue d tha t  th e given-ne w contrac t  (Havilan d &  Clark , 

1974 )  coul d explai n thi s phras e featur e priority .  Thoug h 

the y di d find  tha t  contex t  ca n effec t  th e accessibilit y  o f  fea -

ture s o f  combine d concepts ,  th e given-ne w hypothesi s faile d 
t o accoun t  fo r  thei r  results .  Instead ,  Gagn e an d Murph y of -

fere d th e observatio n tha t  contrastin g th e to-be-verifie d fea -

tur e i n a  precedin g contex t  make s tha t  featur e mor e difficul t 
t o verif y later—th e contras t  hypothesis . 

We favore d a  primin g accoun t  o f  thei r  data ,  an d teste d thi s 

i n tw o experiments .  W e propose d tha t  precedin g context s 

migh t  affec t  th e availabilit y  o f  feature s o f  combine d con -
cept s b y simpl y activatin g thos e feature s o r  not .  I n additio n 

t o demonstratin g th e phras e featur e priorit y followin g a 
contex t  paragraph .  Experimen t  1  als o replicate d th e resul t  o f 

Gagne an d Murph y (1996 ,  Exp .  4 ) ,  bu t  wit h onl y on e com -

bine d concep t  i n th e context .  Becaus e th e contex t  di d no t 
contai n tw o combine d concepts ,  th e resul t  canno t  b e attrib -
ute d t o contextua l  contrast ,  an d henc e th e contras t  hypothe -

si s i s questioned .  Context s containin g combine d concept s 
consisten t  wit h th e critica l  featur e resulte d i n faste r  verifica -
tio n o f  tha t  featur e tha n di d context s inconsisten t  wit h th e 

critica l  feature .  Th e primin g hypothesi s bette r  accounte d fo r 
th e data :  i t  prove d mor e specifi c  an d mor e generalizable . 

I n Experimen t  2  w e altere d th e context s s o tha t  th e critica l 
combine d concep t  an d anothe r  combine d concep t  wer e in -

cluded .  W e als o include d baselin e contexts ,  whic h allowe d 

us t o determin e th e directio n o f  th e contextua l  primin g ef -

fect .  W e foun d tha t  bot h consisten t  an d inconsisten t  context s 

facilitate d verificatio n o f  feature s o f  combine d concepts ,  an d 

337 



thi s positiv e primin g di d no t  reliabl y diffe r  betwee n consis -

ten t  an d inconsisten t  contexts .  W e hav e show n tha t  contex t 

ca n differentiall y  activat e feature s o f  combine d concepts , 

and tha t  i t  ma y d o s o b y wa y o f  semanti c priming . 

Anothe r  issu e relevan t  t o thes e experiment s i s composi -

tionality .  Th e phras e featur e priorit y appear s t o ru n counte r 

t o a  compositiona l  semantics ,  whic h predict s a  two-stag e 

model  o f  concep t  combinatio n (Springe r  &  Murphy ,  1992) . 

A compositiona l  mode l  woul d predic t  tha t  feature s o f  th e 

constituent s ar e firs t  activate d independently ,  an d the n i n a 

secon d stag e th e intension s o f  th e constituent s ar e combined . 

Thus ,  feature s tru e o f  th e nou n i n isolatio n (e.g. ,  "round" ) 

shoul d b e availabl e prio r  t o feature s tha t  emerg e onl y afte r 

th e combinatio n stag e (e.g. ,  "white") .  Th e phras e featur e 

priorit y seem s a t  odd s wit h this .  However ,  mor e recen t  evi -

denc e indicate s tha t  bot h nou n an d phras e feature s ar e acti -

vate d ver y early ,  bu t  nou n feature s quickl y los e thei r  activa -

tio n (Moss ,  Tyler ,  Dalrymple ,  &  Hampton ,  1997) .  Fo r  in -

stance ,  "yellow "  i s a  nou n featur e o f  'rotte n bananas' ,  an d 

"brown "  i s a  phras e feature .  A t  a  100m s S O A i n a  lexica l 

decisio n task ,  bot h "yellow "  an d "brown "  ar e prime d b y 

"rotte n bananas' .  Bu t  b y 300ms ,  "yellow "  i s n o longe r 

primed ,  thoug h "brown "  stil l  is .  Thi s suggest s tha t  nou n 

feature s ar e indee d initiall y  activated .  S o i t  ma y b e th e cas e 

tha t  compositionalit y i s no t  addresse d b y sentenc e verifica -

tio n tasks ,  whic h ta p int o late r  stage s o f  processing .  Bot h 

earl y an d lat e processin g ar e interestin g an d informativ e 

researc h topics . 
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