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Abstrac t 

Here ,  th e fundamenta l  questio n i s th e existenc e o f  a  menta l 
lexico n fo r  pictures ,  a s i t  exist s on e fo r  words .  An d so ,  wha t  i s 
th e structur e o f  th e semanti c memor y an d it s relationship s wit h 
acces s modalitie s ? 
I n th e fû t  experimen t  w e determin e i f  a  pictur e o r  a  wor d ca n 
activat e th e sam e semanti c structur e b y usin g th e semanti c 
primin g paradigm .  Th e classica l  effec t  o f  facilitatio n wa s foun d 
fo r  wor d priming ,  bu t  no t  fo r  pictur e a s prime .  A n hypothesi s i s 
tha t  th e semanti c networ k activate d b y picture s i s differen t  from 
tha t  activate d b y words .  I n th e secon d experiment ,  w e 
demonstrat e tha t  th e semanti c associatio n structur e fo r  picture s 
and fo r  word s i s  different .  S o o n th e basi s o f  thes e data ,  w e 
replaye d th e experimen t  I .  I n thi s case ,  picture s a s word s coul d 
induc e semanti c primin g o f  a  word .  An d s o w e discus s th e issu e 
of  multipl e v s unitar y semanti c storage . 

Introduction 

Analysis of semantic representation is central to the study 

of  languag e comprehension .  Semanti c m e m o r y i s initiall y 

describe d a s a  networ k (Quillian ,  1967 )  constitute d b y 

node s interconnecte d b y links .  Node s ar e generall y word s 

an d th e semanti c networ k i s describe d a s a n organizatio n 

of  verba l  entities .  So ,  semanti c network s ar e essentiall y 

verba l  networks .  Thi s bring s u p th e questio n o f  th e 

semanti c processin g o f  pictures .  Bot h kind s o f  model s wer e 

designe d t o accoim t  fo r  pictur e processin g :  i n on e th e 

semanti c m e m o r y i s a  c o m m o n structur e fo r  word s an d 

pictures ;  i n th e other ,  fo r  eac h categor y o f  inpu t  (words , 

pictures... )  ther e i s a  specifi c  correspondin g semanti c 

network .  T h e ai m o f  thi s articl e i s  t o analyz e th e 

assumptio n o f  a  c o m m o n semanti c representation . 

The thesis of a common semantic network is supported by 

smdie s o f  picture/wor d interferenc e task s (Stroo p effect ) 

whic h demonstrate d th e influenc e o f  semanti c activatio n i n 

th e processe s o f  colo r  namin g (Potte r  &  Faulconer ,  1975 ; 

Snodgrass ,  1980 ;  Glase r  &  Glaser ,  1989 ;  L a Heij ,  Happe l 

& Mulder ,  1990 ;  Smit h &  Magee ,  1980) .  I n fact , 

interpretatio n o f  th e interferenc e effec t  i s  difficul t  becaus e 

interferenc e ca n resul t  fro m th e propagatio n o f  activatio n 

eithe r  insid e a  c o m m o n networ k o r  betwee n tw o networks . 

I n th e analysi s o f  interferenc e effects ,  th e hypothesi s o f  tw o 

semanti c network s mus t  b e distinguishe d from  th e 

hypothesi s o f  independenc e o f  th e networks .  T o su m up , 

relationship s betwee n th e tw o network s ca n generat e 

interferences .  Th e discussio n o n th e niunbe r  o f  semanti c 

files  require s compariso n o f  wor d identificatio n model s 

wit h th e pictur e namin g model .  Indeed ,  onl y a  precis e 

descriptio n o f  thes e tw o model s ca n allo w a n explanatio n 

t o b e mad e abou t  th e origi n o f  interferenc e effects .  Thi s 

compariso n ca n b e facilitate d b y th e fac t  tha t  som e pictur e 

namin g model s reproduc e readin g model s (Level t  an d al. , 

1991) . 

In general, the study of semantic networks is carried out 

usin g th e primin g technique .  Th e experimenta l  paradig m 

has bee n labele d a s th e single-wor d semanti c paradig m 

(Neely ,  1991) .  A  tria l  consist s o f  tw o events :  first,  a 

semanti c contex t  i s provide d b y th e presentatio n o f  a  singl e 

stimulu s (mor e ofte n a  word )  calle d th e prime ,  t o whic h n o 

over t  respons e i s required .  Second ,  thi s prim e i s followe d 

by a  presentatio n o f  a  singl e strin g o f  letters ,  calle d th e 

target .  I n nearl y al l  experiments ,  subject s hav e bee n 

require d eithe r  t o m a k e a  word/nonwor d decisio n abou t  th e 

targe t  (th e lexica l  decisio n task) .  I n th e lexica l  decisio n 

task ,  decisio n latenc y decrease s w h e n th e prim e an d th e 

targe t  ar e semanticall y associated .  Thi s facihtatio n wa s 

examine d i n som e detai l  b y Neel y (1976) .  Semanti c 

primin g effect s wer e initiall y  interprete d i n term s o f  a 

sprea d o f  activatio n i n a  semanti c networ k t o nearb y node s 

fo r  relate d word s (Collin s &  Loftus ,  1975) .  I n particula r 
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condition s (ver y shor t  prime-targe t  stimulu s onse t 

asynchronie s (SOAs)) .  thi s sprea d o f  activatio n migh t  b e 

considere d a s a n automati c phenomenon .  I n thi s conditio n 

th e primin g paradig m ca n b e use d t o stud y th e organisatio n 

of  th e semanti c network . 

Experiments 

The goal of the research presented here is to test the 

validit y o f  th e hypothesi s o f  a  c o m m o n semanti c structure , 

independen t  o f  th e input .  I n th e firs t  experiment ,  w e wil l 

determin e i f  a  picture ,  a  wor d presente d auditoril y  o r  th e 

same wor d presente d visuall y ca n activat e th e sam e 

semanti c structure .  Result s from  th e firs t  researc h le d u s t o 

construc t  table s o f  associatio n fo r  picture s (experimen t  2) . 

The thir d experimen t  wil l  allo w u s t o specif y i f  ther e exist s 

a specifi c  semanti c syste m fo r  pictiu-es . 

1 - First experiment 

The aim of the first experiment is to examine the role of 

th e natur e o f  inpu t  i n th e activatio n o f  th e associativ e 

network .  Fo r  th e lexica l  decisio n task ,  mos t  experiment s 

hav e use d word s a s stimuli .  Word s coul d b e associate d b y a 

graphemical ,  a  phonologica l  (usin g homophones) ,  a 

syntactical ,  o r  a  semantica l  relation .  Th e purpos e o f  ou r 

experimen t  i s t o determin e i f  th e presentatio n o f  a  pictur e 

or  a n auditoril y  presente d wor d (prime )  facilitate s th e 

lexica l  decisio n o n th e writte n wor d (target) . 

Method :  Subjects .  A  grou p o f  eightee n people ,  mad e u p o f 

graduat e student s an d researcher s i n compute r  scienc e an d 

i n cognitiv e scienc e a t  th e Universit y o f  Paris-Sud ,  too k 

par t  i n thi s experiment .  The y wer e nativ e Frenc h speaker s 

who ha d eithe r  norma l  o r  correcte d t o norma l  visio n an d 

norma l  hearing .  Participatio n wa s voluntary . 

Materials and design. The stimuli were 240 pairs of items 

wher e th e prim e wa s eithe r  a  writte n wor d (i.e .  a  visuall y 

presente d prim e word) ,  o r  a  hear d wor d (i .  e. ,  a n auditoril y 

presente d prim e word) ,  o r  a  pictur e (  colore d drawings) . 

The targe t  wa s alway s a  writte n word .  Eac h prim e evoke d 

an object ,  a n anima l  o r  a  vegetable ,  etc .  Word s wer e 

controlle d concernin g thei r  lengt h (4- 9 letters) ,  an d th e 

wor d frequency  wa s medium .  Th e picture s wer e selecte d 

from  th e Snodgras s an d Vanderwar t  (1980 )  norm s an d 

colore d t o resembl e th e natura l  color s o f  th e object s 

considered .  Thes e wer e drawing s o f  familia r  object s an d 

animal s o r  vegetables ,  wit h a  moderat e amoun t  o f  detail , 

al l  eas y t o identify .  Th e auditor y materia l  wa s compose d b y 

hear d words ,  from  th e lis t  o f  writte n words ,  recorde d 

withou t  intentiona l  specifi c  intonation .  Th e auditor y prim e 

word s wer e recorde d vi a a  Soun d Blaste r  car d o n a  PC . 

The experimen t  wa s divide d int o thre e parts ,  eac h 

correspondin g t o on e o f  th e thre e categorie s o f  prim e 

(auditoril y  presente d word ,  visuall y presente d word ,  an d 

picture) .  Eac h par t  wa s mad e u p o f  4 0 associate d couple s 

(prim e an d targe t  semanticall y  associated) ,  4 0 couple s o f 

control s (wit h neutra l  prime) ,  4 0 couple s o f  disfractor s 

(wit h non-wor d a s target) ,  an d 4 0 couple s o f  distractor' s 

control s (wit h neutra l  prim e an d non-wor d a s target) .  Th e 

associate d couple s wer e selecte d o n th e basi s o f  th e Frenc h 

tabl e o f  wor d associatio n (Lieury ,  Iff ,  &  Duris ,  1976) .  Th e 

targe t  i s th e firs t  wor d spontaneousl y associate d t o th e 

prim e b y mor e tha n 5 0 % o f  th e subjects . 

For the picture condition, the neutral prime was a 

shapeles s picture ,  fo r  th e written-wor d conditio n a  numbe r 

X equa l  t o th e numbe r  o f  letter s i n th e associate d wor d 

target ,  an d fo r  th e auditor y conditio n a  continuou s sound . 

Ther e wa s a n equivalen t  proportio n o f  associate d an d 

contro l  conditions .  Instruction s an d stimul i  wer e presente d 

usin g a  PC ,  eithe r  o n th e cente r  o f  th e scree n o r  vi a a n 

acousti c headset .  Th e compute r  wa s equippe d t o permi t 

millisecon d accuracy . 

Procedure. Subjects were tested individually. All subjects 

went  throug h th e thre e condition s o f  th e experimen t  an d 

therefor e als o wen t  throug h th e thre e modalitie s o f 

presentation .  Effect s o f  orde r  an d rank s wer e 

counterbalanced .  Th e thre e condition s o f  primin g wer e 

contraste d wit h th e contro l  conditio n (wit h neutra l  prime) . 

Subject s mad e a  decisio n tas k an d respon d e d "yes "  o r  "no " 

by mean s o f  pushbuttons .  Right-hande d subject s responde d 

"  ye s "  wit h th e right  inde x finger ,  left-hande d subject s 

wit h th e lef t  inde x finger . 

A trial consisted of the presentation of the prime, an ISI 

and th e presentatio n o f  th e target .  Th e pictur e prim e 

appeare d fo r  4 0 m s ,  th e written-wor d prim e fo r  6 0 ms .  Th e 

identificatio n threshol d fo r  picture s an d writte n word s wa s 

imde r  1 0 ms ,  weake r  fo r  th e picture s tha n fo r  th e writte n 

words .  Th e targe t  remaine d i n appearanc e unti l  th e subjec t 

had mad e a  decision ,  bu t  afte r  150 0 ms .  th e messag e "  i t  i s 

to o lat e "  appeare d .  Th e S O A wa s 9 0 m s (a s i s suppose d 

t o b e a  conditio n fo r  automati c activation) . 

Each session began by practice trials. Trial order was 

randomized .  Reactio n time s wer e measured . 

Results and discussion: 

Mean values for lexical decision latencies of positive 

answer s (exac t  decisio n fo r  targe t  words )  ar e presente d m 

Tabl e 1 .  Th e numbe r  o f  error s i s negligible ,  i.e .  alway s 

inferio r  t o 1 0 % . 
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Table t  :  M e a n value s fo r  lexica l  decisio n latencie s (msec. ) 

Prim e 

Cond. 

m 

a 

Pictur e 

Associate d 

591.1 2 

27.1 8 

Contro l 

597.9 4 

22.6 3 

Prim e 

Cond. 

m 

a 

Written-Wor d 

Associate d 

571,6 6 

15,8 1 

Contro l 

599,8 6 

29,7 6 

Prim e 

Cond. 

m 

a 

Heard-Wor d 

Associate d 

585,8 7 

17,2 2 

Contro l 

605,3 6 

23,3 5 

For  eac h situatio n (picture ,  hear d wor d an d writte n word ) 

we hav e compare d th e associate d conditio n wit h th e 

contro l  condition .  Significan t  effect s wer e foun d i n th e 

situatio n wher e th e prim e i s a  writte n wor d ( t  (17 )  = 

4.810 ,  p  =  .0002 )  an d i n th e situatio n wher e th e prim e i s a 

hear d wor d ( t  (17 )  =  3.451 ,  p  =  .0031) ;  i n contrast ,  whe n 

th e prim e i s a  pictur e ther e wa s n o differenc e ( t  (  17 )  = 

1.092 )  betwee n result s fo r  associate d an d contro l 

conditions .  A n A N O V A indicate d tha t  ther e wer e n o 

difference s (F<1 )  betwee n contro l  conditions :  fo r  prim e 

picture s mea n latenc y wa s 597,94 ,  fo r  prim e heard-word , 

605,3 6 an d fo r  prim e written-word ,  599,86 . 

When the prime is a word, the classic effect (Neely, 1991) 

of  facilitatio n wa s found :  th e lexica l  decisio n i s shorte r 

when th e prim e an d th e targe t  ar e semanticall y linked . 

Thi s resul t  usuall y foun d wit h writte n word s wa s als o 

foun d whe n th e prim e wa s a  wor d presente d acoustically . 

Thus ,  visua l  an d acousti c word s activat e th e sam e semanti c 

system .  I n contrast ,  th e effec t  o f  facilitatio n wa s no t  foun d 

when th e prim e wa s a  picture .  A n explanatio n o f  ou r  dat a 

i s tha t  ther e exist s tw o semanti c networks ,  on e fo r  picture s 

and on e fo r  verba l  inputs . 

2. Experiment 2 : Associations table 

In the first experiment, the associated couples were 

selecte d from  th e "tabl e o f  verba l  associations "  (Lieur y an d 

al. ,  1976) .  I f  th e semanti c networ k i s differen t  fo r  word s 

tha n fo r  pictures ,  th e tabl e o f  association s wil l  als o b e 

different .  So ,  t o tes t  th e hypothesi s o f  a  dua l  semanti c 

networ k i t  i s  necessar y t o defin e a  "  tabl e o f  pictur e 

associations" .  T o compar e th e pictiu- e prim e conditio n 

wit h th e verba l  prim e conditio n a  ne w "  wor d associatio n 

table "  ha s bee n constructe d wit h th e sam e grou p o f 

subjects . 

Method: Subjects 

Thirty graduate students at the University of Paris-Sud 

volunteere d fo r  thi s experiment .  The y wer e al l  nativ e 

Frenc h speakers .  Non e ha d previousl y see n th e se t  o f 

picture s 

Materials and design : The stimuli were 284 pictures or 

correspondin g words .  The y ar e th e sam e a s thos e use d i n 

th e first  experiment .  Th e colore d picture s wer e selecte d 

from  th e Snodgras s an d Vanderwar t  norm s (1980) .  Thes e 

wer e drawing s o f  familia r  object s an d animal s o r 

vegetable s an d wer e easil y labeled .  28 4 word s 

correspondin g t o picture s wer e use d t o construc t  th e wor d 

associatio n table .  Th e word s wer e 4  t o 9  letter s i n lengt h 

and thei r  frequency  wa s medium . 

Design and procedure : Stimuli were presented on a 

scree n fo r  1 0 s .  The y wer e numbered .  A t  th e beginnin g o f 

th e experimen t  subject s receive d a n 11-pag e noteboo k 

containin g th e number s o f  th e stimul i  (fro m 1  t o 284) . 

Subject s wer e instructe d t o writ e th e first  respons e 

associate d wit h th e stimulu s i n front  o f  it s  number .  The y 

had th e duratio n o f  th e presentatio n (1 0 s )  t o respon d t o 

eac h stimulus .  Fo r  th e wor d associatio n tabl e the y wrot e 
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th e first  wor d evoke d b y th e wor d stimulus ,  an d fo r  th e 

pictur e associatio n tabl e the y wrot e th e wor d tha t  name d 

th e first  imag e evoke d b y pictur e stimulus .  Thi s las t  tas k 

was ver y difficul t  because ,  a s w e hav e teste d i n a  prcxiou s 

experiment ,  th e first  answe r  evoke d b y th e subject s i s th e 

name o f  th e pictur e an d the n th e secon d wor d evoke d i s th e 

wor d associate d wit h th e first  wor d naming ,  whic h bring s 

us bac k t o th e verba l  association s table .  Thus ,  i n thi s 

experimen t  w e ha d t o encourag e the m t o perfor m th e tas k 

of  generatin g a n imag e associate d wit h th e pictur e 

presented .  T o avoi d n a m e response ,  subject s wer e traine d 

t o activat e a  menta l  imag e an d t o n a m e i t  (on e word )  o r  t o 

describ e i t  b y fe w words . 

Subjects who took part in the construction of the two tables 

(wor d associatio n an d pictur e association )  wer e teste d i n 

tw o session s :  on e sessio n wit h pictur e stimul i  an d on e 

sessio n wit h wor d stimuli .  Hal f  o f  th e subject s bega n wit h 

pictur e stimul i  an d wer e teste d tw o month s late r  wit h wor d 

stimul i  an d hal f  o f  th e subject s bega n wit h wor d stimul i 

and wer e teste d tw o month s late r  wit h pictiu- e stimuli .  Th e 

experimen t  wa s ru n collectivel y b y grou p o f  1 5 t o 2 0 

subjects . 

Results 

The first analysis involves calculating the dispersal of the 

answer s fo r  eac h stimulus .  Fo r  wor d stimuli ,  59.2 7 % o f 

response s ar e identical .  Thus ,  mor e tha n hal f  th e subject s 

gav e th e sam e associatio n respons e whe n th e stimulu s wa s 

a word .  Fo r  picttu- e stimuli ,  th e percentag e i s slightl y 

weaker  a t  60.2 6 %.  Th e differenc e betwee n thes e tw o 

percentage s i s no t  significant .  Despit e th e difficult y o f  th e 

task ,  whe n th e stimulu s i s a  picture ,  associativ e response s 

ar e n o mor e disperse d tha n w h e n i t  i s  a  word .  Thus ,  th e 

pictur e associatio n tabl e i s a s vali d a s th e wor d associatio n 

table . 

Comparison between the two tables was completed by the 

stud y o f  th e rat e o f  recovery ,  i.e .  th e rati o o f  case s wher e 

th e majority' s respons e i s th e sam e i n th e tw o associatio n 

table s (wor d o r  image) .  Thi s rat e o f  recover y i s 36.2 6 %. 

Thus ,  th e rat e o f  divergenc e i s 63.7 4 %. .  Thi s resul t 

indicate s tha t  association s activate d b y picture s ar e 

differen t  fro m thos e activate d b y words . 

The most important result of this analysis is the fact that 

th e presentatio n o f  th e pictur e i s mos t  likel y t o evok e th e 

situatio n i n whic h th e stimulu s i s habituall y encountered .  I t 

i s  th e cas e fo r  4 3 . 1 5 % o f  th e responses .  Tha t  lead s t o th e 

though t  tha t  th e associativ e structiu-e s correspondin g t o 

picture s an d t o word s ar e different .  Thi s hypothesi s i s 

evaluate d i n th e thir d experiment . 

3.  Exper imen t  3 

The hypothesis of the dual semantic network is tested in 

thi s experiment .  Th e experimen t  1  i s replaye d withou t  th e 

acousti c condition .  I n th e situatio n wher e th e prim e i s a 

picture ,  associate d couple s ar e chose n b y usin g th e 

associativ e pictur e table . 

Method : Subjects. There were 16 volunteer subjects, all 

graduat e student s i n compute r  scienc e o r  i n cognitiv e 

scienc e a t  th e Universit y o f  Paris-Sud .  The y wer e nativ e 

Frenc h speaker s w h o ha d eithe r  norma l  o r  correcte d t o 

norma l  visio n an d norma l  hearing . 

Materials and procedure. The method was identical to that 

use d i n Exp .  I  wit h respec t  t o instruction s an d presentatio n 

rates .  I n th e cas e wher e th e prim e wa s a  pictiu-e ,  th e targe t 

of  th e associate d coupl e wa s th e first  associate d wor d give n 

by a  m i n i m u m o f  5 0 % o f  subject s i n th e tes t  o f 

association . 

Results and discussion 

Mean values for lexical decision latencies of positive 

answer s (exac t  decisio n fo r  targe t  words )  ar e presente d i n 

Tabl e 1 .  A s i n experimen t  1 ,  th e numbe r  o f  error s i s 

alway s inferio r  t o 1 0 % . 

Table 2 : Mean values for lexical decision latencies 

Prim e 

Cond. 

m 

a 

Pictur e 

Associate d 

553.7 1 

21.7 0 

Contro l 

575.4 4 

24.8 4 

Written-wor d 

Associate d 

565.3 2 

24.8 6 

Contro l 

581.9 6 

19.4 3 

Compariso n betwee n associate d an d contro l  condition s 

indicate d significan t  effec t  fo r  written-wor d ( t  (15 )  =  -

2.298,  p  =  .0354 )  an d fo r  pictur e ( t  (15 )  =  -3.132 ,  p  = 

.0064) .  Differenc e betwee n contro l  condition s wa s no t 

significant .  So ,  th e presentatio n o f  a  pictur e activate s wor d 

namin g associate d wit h a n image .  Semanti c activatio n 

wit h pictur e prim e i s simila r  t o semanti c activatio n wit h 

wor d prim e whe n th e targe t  i s a  word . 
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G e n e r a l  discussio n 

The hypothesis of a single semantic network would be 

strengthene d i f  phonologica l  encodin g precede d semanti c 

activation .  Phonologica l  encodin g woul d generat e a  singl e 

outpu t  fo r  bot h pictur e an d word .  Th e hypothesi s o f 

phonologica l  encodin g befor e semanti c activatio n i s no t 

supporte d b y studie s o f  pictur e identification .  Level t  an d al . 

(1991) ,  Del l  an d O'Seaghdh a (1991 )  an d Vikovitch , 

Humphrey s an d Lloyd-Jone s (1993 )  hav e prove d tha t 

semanti c processin g precede s phonologica l  encodin g o f  th e 

picture .  Thi s conclusio n i s confirme d b y Experimen t  2  an d 

3 results :  wer e thi s no t  th e case ,  an d th e namin g o f  pictur e 

precede d it s semanti c process ,  word s an d picture s woul d 

hav e th e sam e associate d item .  I n fact ,  result s fro m 

experiment s 1  an d 3  a s wel l  a s th e stud y o f  th e tabl e o f 

figure  associatio n indicat e tha t  th e presentatio n o f  a  pictur e 

does no t  evok e th e sam e associate d ite m a s th e presentatio n 
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encountere d (brea d -  bakery )  whil e th e readin g o f  a  wor d 

evoke s anothe r  objec t  (brea d -  butter) .  Thes e result s d o no t 

involv e tw o semanti c networks ;  rathe r  the y indicat e tha t 

th e par t  o f  th e semanti c networ k tha t  i s activate d varie s 

wit h categorie s o f  input .  Thi s interpretatio n o f  thes e result s 

bring s u p th e questio n o f  th e forma t  o f  th e semanti c 

networ k sinc e i t  i s  necessar y t o imagin e a  semanti c 

networ k tha t  coul d b e activate d b y pictures ,  o r  b y visua l  o r 

auditor y presentatio n o f  words . 
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