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Abstrac t 

Although both prepositional and perceptual 
representation s ar e viewe d a s centra l  t o huma n memory , 
propositiona l  representation s ar e typicall y assume d t o 
underli e conceptua l  knowledge .  Propositiona l  model s o f 
concepts ,  suc h a s featur e lists ,  frames ,  an d networks , 
embody thi s assumption .  Recen t  theorie s acros s th e 
cognitiv e sciences ,  however ,  hav e propose d tha t 
perceptua l  representation s ar e centra l  t o conceptua l 
processing .  Thes e perceptua l  representation s ar e 
postulate d t o b e schematic ,  dynamic ,  an d multimoda l 
image s tha t  hav e bee n extracte d fro m perceptio n an d 
experience .  I n th e experimen t  reporte d here ,  w e use d th e 
propert y verificatio n tas k t o determin e th e exten t  t o whic h 
peopl e us e perceptua l  representation s durin g conceptua l 
processing .  A  regressio n analysi s reveale d tw o kind s o f 
evidenc e fo r  th e spontaneou s us e o f  perceptua l 
representations :  First ,  neutra l  an d imager y subject s 
showe d a  simila r  patter n o f  reactio n time s o n th e task . 
Second ,  perceptua l  variables ,  suc h a s th e propert y size , 
predicte d verificatio n times . 

Although human memory is often viewed as containing 
bot h propositiona l  an d perceptua l  representations ,  conceptua l 
knowledg e i s  typicall y viewe d a s bein g exclusivel y 
propositional .  Recen t  theorie s acros s th e cognitiv e sciences , 
however ,  hav e propose d tha t  perceptua l  representation s ar e 
centra l  t o conceptua l  knowledge .  I n th e experimen t  reporte d 
here ,  w e examin e thi s possibilit y  usin g a  classi c conceptua l 
task :  propert y verification .  W h e n peopl e verif y tha t  car s 
hav e wheel s an d tha t  cat s hav e claws ,  d o the y examin e 
perceptua l  representations ,  o r  d o the y retriev e thes e 
propertie s fro m propositiona l  representations ? T o answe r 
thi s question ,  w e examine d tw o potentia l  source s o f 
evidence :  instructiona l  equivalenc e an d perceptua l  work . 
Accordin g t o instructiona l  equivalence ,  i f  neutra l  subject s 
adop t  perceptua l  representation s spontaneously ,  thes e 
subject s shoul d perfor m similarl y t o imager y subject s w h o 
hav e bee n instructe d explicitl y t o us e perceptua l 
representations .  Accordin g t o perceptua l  work ,  th e 
performanc e o f  neutra l  subject s shoul d b e affecte d b y 
perceptua l  factors ,  i f  thes e subject s adop t  perceptua l 
representation s spontaneously .  I n th e experimen t  t o follow , 
we looke d fo r  evidenc e o f  instructiona l  equivalenc e an d 
perceptua l  wor k i n th e propert y verificatio n task . 

Background .  Propositiona l  model s shar e th e assumptio n 
tha t  arbitrar y an d amoda l  symbol s represen t  conceptua l 
knowledg e (e.g. ,  Collin s &  Loftus .  1975 ;  Collin s & 
Michalski .  1989 ;  Kintsc h &  va n Dijk .  1978 ;  Lena t  & 
Guha.  1989 ;  Smith ,  Shoben ,  &  Rips ,  1974) .  Comparabl e 
t o word s i n a  language ,  proposition s ar e arbitrar y becaus e 
the y bea r  n o analogica l  resemblanc e t o thei r  referents ,  bein g 
linke d throug h conventio n instead .  Proposition s ar e amoda l 
becaus e the y represen t  informatio n i n th e sam e abstrac t 
forma t  regardles s o f  th e manne r  i n whic h i t  wa s experienced . 
Propositiona l  model s hav e appeale d t o cognitiv e scientist s 
fo r  a  variet y reasons ,  includin g thei r  abilit y  t o accoun t  fo r 
gist ,  thei r  productivity ,  an d thei r  implementabilit y (fo r 
reviews ,  se e Barsalou ,  1993 ;  Barsalou ,  Yeh ,  Luka ,  Olseth . 
Mix ,  &  W u ,  1993 ;  Barsalo u &  Prinz .  i n press) .  However , 
propositiona l  model s als o exhibi t  a  variet y o f  difficulties , 
suc h a s failin g t o accoun t  fo r  th e transductio n o f  symbol s 
from  perception ,  th e groundin g o f  symbol s i n thei r  referents , 
and a  principle d mean s fo r  identifyin g th e symbol s t o 
includ e i n conceptua l  representations . 

I n respons e t o thes e problems ,  researcher s acros s th e 
cognitiv e science s ar e explorin g perceptua l  symbo l  system s 
increasingl y (e.g. ,  Barsalou ,  1993 ;  Barsalo u e t  al. .  1993 ; 
Barsalo u &  Prinz ,  i n press ;  Barwis e &  Etchemendy ,  1991 ; 
Edelma n &  Reeke ,  1990 ;  Fauconnier ,  1985 ;  Glasgow , 
1993 ;  Larki n &  Simon ,  1987 ;  Mandler ,  1992 ;  Glenberg . 
1995 ;  Jackendoff .  1987 ;  Lakof f  &  Johnson .  1980 ; 
Langacker ,  1986 ;  Ta lmy ,  1983) .  I n contras t  t o 
propositiona l  symbols ,  perceptua l  symbol s ar e analyti c 
schemati c images .  Becaus e perceptua l  symbol s ar e extracte d 
fro m th e perception s o f  objects ,  events ,  an d introspection . 
the y retai n spatial ,  relational ,  an d experientia l  qualities . 
Rathe r  tha n bein g transduce d int o a n arbitrar y an d amoda l 
languag e o f  thought ,  thes e embodie d symbol s resembl e thei r 
referents .  Althoug h perceptua l  symbol s ar e depictiv e an d 
modalit y specifi c i n nature ,  the y ar e no t  holistic ,  stati c 
picture s i n th e head '  no r  veridica l  copie s o f  perceptions . 
Instead ,  the y ar e ofte n schemati c an d sparse ,  onl y containin g 
informatio n tha t  ha s bee n selectivel y attende d t o durin g 
perception .  Additionally ,  perceptua l  symbol s ar e dynamic , 
capabl e o f  representin g event s a s wel l  a s objects ,  an d the y 
ar e multimodal ,  draw n fro m introspectio n a s wel l  a s fro m al l 
of  th e perceptua l  modalities ,  no t  jus t  vision .  Finally , 
perceptua l  symbol s ar e productive :  Fro m a  finite  se t  o f 
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perceptua l  symbols ,  a n infinit e se t  o f  comple x perceptua l 
representation s ca n b e constructe d tha t  ar e relate d t o on e 
anothe r  systematicall y (cf .  Fodo r  &  Pyiyshyn ,  1988) . 

Becaus e peopl e coul d potentiall y  us e eithe r  propositiona l 
or  perceptua l  representation s durin g conceptua l  processing , 
whic h d o the y use ? I n a  classi c study ,  Kossly n (1976 )  ha d 
subject s perfor m th e propert y verificatio n tas k an d foun d 
that ,  whe n subject s receive d explici t  instruction s t o us e 
imagery ,  the y verifie d propertie s b y constructin g an d 
scannin g images .  Becaus e th e siz e o f  a  propert y determine d 
th e tim e t o verif y  it ,  Kossly n conclude d tha t  thes e subject s 
wer e usin g perceptua l  representations .  Importantly , 
however ,  w h e n neutra l  subject s receive d n o imager y 
instruction s an d wer e allowe d t o adop t  strategie s 
spontaneously ,  the y di d no t  appea r  t o us e perceptua l 
representations .  Rathe r  tha n siz e predictin g verificatio n 
time ,  associativ e strengt h betwee n concept s an d propertie s 
was critical ,  consisten t  wit h propositiona l  models .  O n th e 
basi s o f  thes e results ,  Kossly n conclude d tha t  peopl e 
normall y us e propositiona l  representation s i n conceptua l 
task s bu t  ca n adop t  perceptua l  representation s w h e n 
instructed . 

Kosslyn' s result s fo r  neutra l  subjects ,  however ,  d o no t 
necessaril y  impl y th e us e o f  propositiona l  representations . 
Instead ,  thes e result s migh t  simpl y reflec t  th e fac t  tha t 
neutra l  subject s di d no t  hav e t o perfor m conceptua l 
processing .  I f  subject s ha d exploite d th e fac t  tha t  th e 
distractor s i n thes e experiment s wer e unrelate d t o th e 
concept s (e.g. ,  MOUSE-s t inger ) ,  the y coul d hav e simpl y 
responde d "true "  whe n th e tw o word s wer e linguisticall y 
associate d (e.g. ,  MOUSE-whiskers) ,  thereb y performin g th e 
tas k withou t  accessin g conceptua l  representations .  A  simpl e 
associativ e strateg y tha t  capitalize s o n linguisti c relation s 
woul d hav e bee n sufficient . 

T o examin e thi s possibility ,  th e stud y reporte d her e 
manipulate d distracto r  relatedness .  Hal f  th e subject s receive d 
unrelate d distractor s (e.g. ,  L/ON-wire) ,  simila r  t o Kosslyn' s 
subjects .  Th e remainin g subject s receive d relate d distractor s 
(e.g. ,  L ION- jung le )  t o ensur e tha t  the y verifie d part s 
conceptually ,  no t  usin g a n associativ e linguisti c strategy .  I f 
relate d distractor s forc e subject s t o us e conceptua l 
processing ,  an d i f  conceptua l  representation s ar e perceptual , 
the n w e shoul d fin d tha t  perceptua l  factor s predic t 
performance ,  eve n thoug h subject s ar e no t  instructe d t o us e 
imagery .  Becaus e previou s researc h ha s demonstrate d th e 
importanc e o f  distracto r  relatednes s i n conceptua l  processing , 
we suspecte d tha t  thi s coul d b e a n importan t  facto r  her e 
(McCloske y &  Glucksberg ,  1979 ;  Smith ,  Shoben ,  &  Rips , 
1974) . 

Once w e ensur e tha t  subject s perfor m conceptua l 
processing ,  w e nee d t o determin e whethe r  the y ar e usin g 
perceptua l  representations .  T o answe r  thi s question ,  w e 
examine d tw o source s o f  evidence :  instructiona l  equivalenc e 
and perceptua l  work .  Testin g fo r  insuuctiona l  equivalenc e 
involve d comparin g th e performanc e o f  imager y subjects , 
w ho wer e explicitl y  tol d t o us e imagery ,  wit h neutra l 
subjects ,  w h o wer e give n n o instruction s t o us e imagery . 
Instructiona l  equivalenc e hold s w h e n neutra l  subject s 
perfor m th e sam e a s imager y subjects .  Becaus e m u c h 
researc h ha s show n tha t  subject s adop t  imager y w h e n 

instructe d (e.g. ,  Kosslyn .  1976 ;  Kosslyn ,  1980 ;  Finke , 
1989) ,  instructiona l  equivalenc e woul d impl y tha t  neutra l 
subject s ar e usin g perceptua l  representation s a s well .  Not e 
tha t  perceptua l  representation s nee d no t  b e consciou s bu t 
coul d easil y functio n unconsciousl y (Barsalo u e t  al. ,  1993) . 

Assessin g perceptua l  work ,  th e secon d potentia l  sourc e o f 
evidenc e fo r  perceptua l  representations ,  involve d seein g 
whethe r  perceptua l  variable s affec t  verificatio n times .  O f 
interes t  i s  whethe r  factor s suc h a s th e size ,  position ,  an d 
visibilit y  o f  a  propert y affec t  th e tim e t o verif y it .  Th e 
mor e 'perceptua l  work '  involve d i n processin g a  property , 
th e longe r  i t  shoul d tak e t o verify .  T o examin e thi s 
possibility ,  w e scale d al l  concept-par t  pair s o n 1 1 perceptua l 
factors ,  an d the n regresse d th e verificatio n time s ont o them . 
I f  neutra l  subject s us e perceptua l  representations ,  the n th e 
perceptua l  factor s shoul d predic t  performance ,  jus t  a s the y 
shoul d fo r  imager y subject s (i.e. ,  instructiona l  equivalence) . 
To examin e th e exten t  t o whic h subject s use d non-perceptua l 
information ,  suc h a s concept-to-propert y strength ,  th e 
concept-par t  pair s wer e scale d o n linguisti c factor s a s well . 

Thus ,  thi s experimen t  include d tw o orthogonal ,  between -
subject s manipulations :  unrelate d vs .  relate d distractor s an d 
neutra l  vs .  imager y insu-uctions .  Fo r  th e unrelate d neutra l 
group ,  w e expecte d tha t  onl y associativ e factors ,  no t 
perceptua l  factors ,  woul d predic t  performance ,  becaus e thes e 
subject s coul d us e a  simpl e associativ e strateg y tha t  di d no t 
requir e perceptua l  knowledge .  I n conU'ast ,  w e expecte d tha t 
perceptua l  factor s woul d predic t  performanc e fo r  th e relate d 
neutra l  group ,  becaus e th e relate d distractor s woul d forc e 
subject s t o us e conceptua l  representation s tha t  wer e 
perceptual .  Finally ,  w e expecte d perceptua l  factor s t o predic t 
performanc e o f  th e tw o imager y groups ,  becaus e imager y 
instruction s typicall y induc e th e us e o f  suc h representations . 

Method 

Subjects and design. Subjects were 44 University of 
Chicag o student s w h o participate d fo r  pay .  Eleve n subject s 
wer e neste d i n eac h cel l  o f  th e unrelated/relate d distractor s X 
neutral/imager y instruction s design .  Fou r  addiuona l 
subjects '  dat a wer e exclude d becaus e o f  erro r  rate s exceedin g 
2 0 %.  Th e averag e erro r  rat e fo r  th e remainin g subject s wa s 
9%.  (Thes e erro r  rate s ar e somewha t  high ,  becaus e subject s 
di d no t  receiv e feedbac k abou t  th e correctnes s o f  thei r 
response s durin g th e experiment. ) 

Materials. For the true materials, 47 concepts (e.g., cat, 
phone ,  blouse )  fro m a  wid e variet y o f  superordinat e 
categorie s (e.g. ,  m a m m a l s ,  electroni c equipment ,  clothes ) 
wer e paire d wit h 11 2 part s (e.g. ,  claw ,  receiver ,  sleeve) . 
Eac h concep t  wa s paire d wit h on e t o fou r  parts ,  bu t  eac h par t 
was onl y presente d once .  Fo r  th e fals e materials ,  tw o set s 
of  11 2 fals e propertie s wer e paire d wit h th e sam e 4 7 
concept s use d fo r  th e u-u e materials .  O n e se t  o f  fals e 
propertie s wa s highl y relate d t o th e targe t  concepts ,  wherea s 
th e othe r  se t  wa s unrelated .  T h e highl y relate d fals e 
propertie s include d thematicall y relate d entitie s (e.g. ,  C A R -
garage ,  OWL-tree) ,  taxonomicall y relate d categorie s (e.g. , 
CAR-vehicle ,  OWL-bi rd) ,  an d part s o f  othe r  taxonomicall y 
relate d categorie s (e.g. ,  CAR-propel ler ,  OWL-b i l l ) . 
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Unrelate d propertie s wer e entities ,  categories ,  an d part s no t 
relate d t o th e targe t  concep t  (e.g. ,  CAR-dress .  OWL-brick) . 
Rating s b y independen t  judge s verifie d th e differen t 
relatednes s o f  thes e tw o propert y sets .  Eac h concep t  wa s 
paire d wit h on e t o fou r  fals e propertie s i n orde r  t o ensur e 
tha t  subject s coul d no t  anticipat e th e rati o betwee n tru e an d 
fals e properties . 

For  th e practic e trials ,  3 8 tru e concept-par t  pair s wer e 
constructe d simila r  t o th e material s fo r  th e critica l  trials . 
T w o set s o f  3 8 fals e concept-propert y pair s (relate d an d 
unrelated )  wer e als o constructed .  N o n e o f  th e practic e 
material s wer e repeate d i n th e critica l  phas e o f  th e 
experimen t 

Predictor variables. The 112 true concept-part pairs 
wer e scale d extensivel y o n tw o set s o f  predictors :  perceptua l 
wor k an d linguisti c processing .  Th e pair s wer e als o scale d 
on a  variet y o f  predictor s relate d t o expectanc y an d par t 
goodness ,  whic h ar e no t  include d becaus e the y playe d 
relativel y mino r  roles .  Tabl e 1  present s th e perceptua l  an d 
linguisti c predictor s examine d here .  Excep t  fo r  th e lx_llr s 
an d bc_fr q predictors ,  thes e predictor s wer e collecte d fro m 
independen t  group s o f  subjects .  I n th e regression s t o 
follow ,  th e verificatio n time s i n eac h o f  th e fou r  critica l 
condition s wer e regresse d ont o th e 1 5 predictor s i n Tabl e 1 
t o examin e th e critica l  hypotheses. ' 

Procedure. Subjects performed the task on Macintosh llci 
computer s runnin g PsyScop e an d usin g C M U butto n boxe s 
tha t  measur e millisecon d accuracy .  Durin g th e task , 
subject s reste d thei r  forefinger s o n tw o respons e button s 7 
c m apart ,  an d reste d a  foo t  o n a  floo r  pedal .  T o initiat e eac h 
trial ,  subject s focuse d thei r  attentio n o n a n asteris k i n th e 
middl e o f  th e scree n an d presse d th e pedal .  Th e concep t  wor d 
appeare d fo r  50 0 m s ,  followe d b y th e tru e o r  fals e properl y 
120 0 m s later .  Verificatio n tim e wa s measure d fro m th e 
onse t  o f  th e propert y t o th e detectio n o f  a  response .  I f  th e 
propen y wa s a  physica l  p a n o f  th e targe t  concept ,  subject s 
wer e t o respon d b y pressin g th e "true "  button ;  otherwise , 
the y wer e t o pres s th e "false "  button .  Subject s use d thei r 
dominan t  han d t o m a k e "true "  responses .  Subject s wer e 
insu-ucte d t o respon d a s quickly  a s possibl e bu t  t o avoi d 
makin g errors .  Subject s receive d n o feedbac k regardin g th e 
correctnes s o f  thei r  responses ,  s o tha t  w e woul d avoi d 
imposin g ou r  biase s abou t  'parthood '  ont o subject s durin g 
th e experiment . 

Subject s performe d 7 6 practic e u-ial s i n all .  T o ensur e 
optima l  performanc e o n th e critica l  tfials,  subject s wer e le d 
t o believ e tha t  th e las t  6 0 practic e trial s wer e critical . 
Subject s the n performe d th e 22 4 critica l  trials ,  receivin g 8 

'  T o examin e relation s betwee n th e 1 5 predictors ,  correlation s 
wer e calculate d betwee n them .  Give n th e complexit y i n th e 
patter n o f  conelations ,  a  facto r  analysi s wa s performe d t o 
establis h cluster s o f  predictors ,  wit h thre e genera l  cluster s 
observed :  positiona l  an d siz e predictor s fo r  perceptua l  work , 
th e remainin g perceptua l  wor k predictors ,  th e linguisti c 
predictors .  Thi s scalin g o f  th e predictor s ensure s tha i  th e 
perceptua l  wor k an d linguisti c predictor s measur e distinc t  type s 
of  processin g i n th e critica l  regressions . 

break s sprea d ou t  evenl y ove r  th e 30 0 trials .  Withi n th e 
practic e an d critica l  materials ,  trial s wer e presente d i n a 
differen t  rando m orde r  fo r  eac h subject . 

Th e tw o imager y group s receive d explici t  instruction s t o 
for m a n imag e o f  th e targe t  concep t  an d the n t o loo k fo r  th e 
par t  o n th e image .  I f  the y foun d th e part ,  the y wer e tol d t o 
respon d "true, "  otherwis e t o respon d "false. "  Imager y 
subject s wer e exhorte d t o bas e eac h respons e o n thei r  image , 
eve n i f  the y kne w th e answe r  withou t  consultin g it .  Th e 
tw o neutra l  group s o f  subject s receive d n o explici t 
insu-uction s regardin g su-ategy . 

Results 

Mean reaction times. Before reporting the primary 
result s o f  interes t  fro m th e regressio n analysis ,  w e presen t  a 
preliminar y analysi s o f  th e m e a n verificatio n times .  I n this , 
an d al l  late r  analyses ,  th e reactio n time s fo r  error s ar e 
removed ,  a s wel l  a s ouUier s (tw o standar d deviation s abov e 
or  belo w th e m e a n respons e tim e fo r  eac h individua l 
subject) .  A s Tabl e 2  illustrates ,  instruction s ha d a  mai n 
effec t  o n mea n verificatio n tim e (f(l,444)=50.56 ,  p<.001) . 
Th e tw o imager y condition s wer e 13 0 mse c slowe r  tha n th e 
tw o neutra l  conditions ,  replicatin g previou s result s tha t 
formin g consciou s image s generall y take s longe r  tha n othe r 
processin g strategies .  Surprisingly ,  distracto r  relatednes s 
had n o effec t  o n u-u e verificatio n tim e (F(l,444)=.09) ,  no r 
di d i t  interac t  wit h insu-uction s (F(l,444)=.06) .  Lac k o f  an y 
differenc e i n erro r  rate s indicate s tha t  a  speed-accurac y 
tradeof f  wa s no t  responsible .  Althoug h distracto r  relatednes s 
had n o effec t  o n u-u e verificatio n time ,  w e shal l  se e tha t  i t 
had considerabl e impac t  o n th e regressions .  A s Tabl e 2 
furthe r  illustrates ,  disu-acto r  relatednes s di d affec t  fals e 
verificatio n time s (F(l,444)^46.97 ,  p<.00l) ,  wit h th e 
relate d distractor s bein g mor e difficul t  t o rejec t  tha n th e 
unrelate d distractors .  Th e highe r  erro r  rate s fo r  th e relate d 
distracto r  conditio n furthe r  suppor t  thi s conclusio n 
(F(l,444)=45.55 ,  p<.001) ,  a s wel l  a s indicatin g n o speed -
accurac y tradeoff . 

Regressions. Of primary interest were differences in how 
th e verificatio n time s fro m eac h o f  th e fou r  critica l 
condition s regresse d ont o th e predictor s i n Tabl e 1 .  W e 
performe d thes e regression s i n a  wid e variet y o f  manner s t o 
ensur e generality ,  wit h al l  variant s pointin g t o th e sam e 
basi c conclusions .  Th e regression s w e repor t  her e ar e fou r 
hierarchica l  regressions ,  on e fo r  eac h critica l  cel l  o f  th e 
design .  I n eac h regression ,  th e mea n verificatio n time s fo r 
th e 11 2 u-u c part s i n tha t  conditio n wer e regresse d ont o th e 
iw o cluster s o f  predictor s i n Tabl e I  (i.e. ,  perceptua l  an d 
linguistic) .  O f  interes t  wa s th e increas e i n varianc e 

accounte d fo r  (R^ )  a s eac h complet e se t  o f  predictor s wa s 
entered .  Becaus e th e cluste r  o f  predictor s entere d firs t 
alway s capture d an y share d variance ,  th e fou r  linguisti c 
predictor s wer e entere d firs t  t o enabl e a  conservativ e tes t  o f 
th e perceptua l  hypothesi s (regression s i n whic h th e eleve n 
perceptua l  predictor s wer e entere d first  le d t o th e sam e 
conclusions ,  a s di d regression s i n whic h th e tw o set s wer e 
allowe d t o ente r  freely ,  eithe r  hierarchicall y o r  non -
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Tabl e 2 .  Averag e verificatio n time s fo r  correc t  trials ,  an d erro r  rates . 
Con-ge t  Vgrificatip n Tim g 

Conditio n Tru S Fais s 
Erro r  Rate s 
Tru e Fals e 

Unrelate d Neutra l 
Unrelate d Imager y 
Relate d Neutra l 
Relate d Imager y 

898 
1028 

90 0 
103 8 

836 
90 0 
947 
99 6 

.1 0 

.0 9 

.0 9 

.0 7 

.0 1 

.0 1 

.0 7 

.1 0 

hierarchically) .  Thus ,  an y varianc e accounte d fo r  b y th e 
perceptua l  predictor s i n thes e particula r  regression s i s 
varianc e tha t  remain s afte r  linguisti c varianc e ha s bee n 
removed .  A s Tabl e 3  illustrates ,  th e linguisti c predictor s 
onl y accounte d fo r  significan t  varianc e i n th e tw o unrelate d 
conditions .  I n thes e tw o conditions ,  th e tw o associativ e 
predictor s (lx_c_ p an d lx_p_c )  accounte d fo r  mos t  o f  th e 
variance .  Thes e result s indicat e tha t  whe n th e distractor s 
wer e eas y t o reject ,  subject s use d a  superficia l  linguisti c 
strateg y tha t  capitalize d o n th e associativ e strengt h betwee n 
th e concept s an d parts :  I f  th e concep t  an d par t  word s wer e 
associated ,  subject s responde d "true, "  otherwis e the y 
responde d "false. "  Contrar y t o Kossly n (1976) ,  eve n 
imager y subject s appeare d t o us e thi s strateg y whe n th e 
distractor s wer e unrelated .  Eve n thoug h thes e subject s wer e 
tol d t o us e imagery ,  the y stil l  use d a n associativ e strategy , 
becaus e th e distractor s allowe d it .  I n contrast ,  whe n th e 
distractor s wer e relate d an d difficul t  t o reject ,  th e linguisti c 
variable s di d no t  predic t  performanc e i n eithe r  th e neutra l  o r 
imager y condition .  Th e relate d distractor s successfull y 
blocke d subjects '  us e o f  a n associativ e strategy ,  forcin g the m 
t o proces s th e material s conceptually . 

Of  primar y interes t  i s  ho w subject s verifie d part s whe n th e 
associativ e linguisti c strateg y wa s blocked .  A s Tabl e 3 
illustrates ,  perceptua l  wor k predictor s accounte d fo r  subjects ' 
performanc e i n th e relate d neutra l  condition .  Eve n thoug h 
th e perceptua l  predictor s wer e entere d afte r  th e linguisti c 
predictor s an d thu s d o no t  includ e share d variance ,  the y 
nevertheles s accounte d fo r  a  significan t  amoun t  o f  varianc e 
i n subjects '  performance .  Indeed ,  w e haven' t  bee n abl e t o 
find  an y othe r  variables ,  man y o f  whic h ar e no t  discusse d 
here ,  tha t  d o a  bette r  job .  No t  onl y d o w e se e a n effec t  o f 
perceptua l  wor k i n th e relate d neutra l  condition ,  w e als o 
observ e a  qualitativ e approximatio n o f  instructiona l 
equivalence :  Lik e th e performanc e o f  relate d neutra l 
subjects ,  th e performanc e o f  relate d imager y subject s i s 
explaine d onl y b y perceptua l  predictor s an d no t  b y linguisti c 
predictors . 

Effect s o f  perceptua l  wor k wer e als o observe d i n th e 

unrelate d imager y condition .  A s alread y noted ,  however , 
linguisti c variable s affecte d th e performanc e o f  thi s grou p a s 
well .  Thus ,  unrelate d imager y subject s use d bot h strategies . 
Thes e subject s use d imager y t o som e extent ,  becaus e the y 
wer e instructe d t o d o so ,  bu t  the y als o use d th e associativ e 
strategy ,  becaus e th e distractor s allowe d it. ^ 

Discussion 

The regression results demonstrate a strong effect of 
distracio r  relaiedness .  Wherea s th e linguisti c predictor s 
accounte d fo r  varianc e whe n th e distractor s wer e unrelated , 
the y faile d t o accoun t  fo r  varianc e whe n th e distractor s wer e 
related .  W h e n distractor s wer e unrelated ,  subject s use d th e 
associativ e strengt h betwee n concep t  an d par t  word s a s a 
heuristi c strategy .  Whe n relate d distractor s preclude d usin g 
thi s strategy ,  however ,  subject s wer e force d t o retriev e an d 
proces s conceptua l  representations .  Interestingl y an d 
significantly ,  thes e conceptua l  representation s appeare d t o 
contai n perceptua l  content ,  give n th e importanc e o f 
perceptua l  predictor s i n bot h o f  th e relate d distractor s 
conditions .  Eve n whe n subject s di d no t  receiv e imager y 
instructions ,  the y nevertheles s use d perceptua l 
representation s whe n th e distractor s force d conceptua l 
processing .  I n summary ,  th e presenc e o f  bot h instructiona l 
equivalenc e an d perceptua l  wor k i n ou r  dat a indicat e tha t 
neutra l  subject s spontaneousl y adop t  perceptua l 
representation s i n conceptua l  tasks . 

^  Th e particula r  perceptua l  predictor s tha t  accounte d fo r  th e 
most  varianc e varie d somewha t  fro m regressio n t o regression . 
I n general ,  however ,  th e importan t  predictor s tende d t o b e 
pw_find ,  pw_length ,  pw_image ,  pw_salience ,  pw_handle ,  an d 
pw_top .  Becaus e thes e factor s tende d t o b e intercorrelated ,  i t  i s 
difficul t  t o determin e whic h i s mos t  important . 

Tabl e 3 .  Chang e i n R ^  du e t o addin g a  cluste r  o f  predictor s . 
Conditio n 

Unrelate d 
Predicto r  se t  Neutra l 

Linguisti c .16* * 
Perceptua l  .1 0 

Unrelate d Relate d 
Imager v Neutra l 

.16* *  .0 6 

.15 *  .18 * 

Relate d 
Imager v 

.0 6 

.29* * 

*  p<.05 ,  * *  p<.0 1 
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Althoug h thes e result s provid e evidenc e fo r  perceptua l 
representations ,  the y d o no t  preclud e th e possibilit y  tha t 
peopl e us e propositiona l  representation s i n othe r  tas k 
contexts .  W u an d Barsalo u (1995) ,  however ,  hav e als o foun d 
stron g evidenc e fo r  perceptua l  symbol s i n featur e production . 
I n thi s slowe r  an d mor e sequentia l  conceptua l  task ,  bot h 
instructiona l  equivalenc e an d perceptua l  wor k wer e agai n 
observed .  Severa l  line s o f  evidenc e i n thes e studie s indicat e 
tha t  subject s sca n image s t o produc e feature s fro m conceptua l 
combination s a s wel l  a s fro m simpl e concepts .  Similarly ,  i n 
anothe r  lin e o f  research ,  w e hav e foun d tha t  th e perceptua l 
similarit y o f  part s affect s primin g durin g par t  verificatio n 
(Olset h &  Barsalou ,  1995) .  W h e n subject s verif y tha t  a 
D OG ha s a  face ,  the y ar e faste r  afte r  havin g previousl y 
verifie d WOLF-fac e tha n HUMAN-face .  Becaus e do g face s 
ar e mor e simila r  t o wol f  face s tha n huma n faces ,  mor e 
primin g occur s fro m wol f  face s tha n fro m huma n face s ( a 
contro l  conditio n rule s ou t  th e possibilit y  tha t  categor y 
similarit y i s  responsible) .  Thus ,  result s fro m a  variet y o f 
studie s increasingl y indicat e th e cenu-a l  rol e o f  perceptua l 
representation s i n conceptua l  tasks . 
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