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Effect s o f  Modalit y o n Subjectiv e Estimate s o f  Frequenc y o f  Spoke n an d Printe d 

W o r d s 

Danie l  E .  Gayge n an d Pau l  A .  Luc e 
Languag e Perceptio n Laborator y an d Cente r  fo r  Cognitiv e Scienc e 

Stat e Universit y o f  N e w Yor k a t  Buffal o 
d g a y g e n @ a c s u . b u f f a l o . e d u 

Th e effect s o f  wor d frequency  ar e ubiquitou s i n researc h 
o n visua l  an d spoke n wor d recognitio n (Forste r  & 
Chambers ,  1973) ,  an d considerabl e modelin g effort s hav e 
bee n devote d t o explainin g th e mechanism s responsibl e fcr 
th e fmding s tha t  h i^e r  frequency  word s ar e recognize d mor e 
quickl y an d accuratel y tha n lo w frequency  words . 
Typically ,  frequencies  o f  stimul i  hav e bee n estimate d from 
count s o f  printe d materia l  (e.g. ,  Thomdik e &  Lorge ,  1944 , 
an d Kucer a &  Francis ,  1967) .  Recently ,  however , 
subjectiv e rating s o f  wor d frequency  hav e provide d a n 
alternativ e measur e fo r  investigatin g effect s o f  frequency  o n 
recognition .  T o obtai n subjectiv e ratings ,  subject s ar e 
aske d directl y h o w familia r  the y ar e wit h individuall y 
presente d words .  Gemsbache r  (1984 )  ha s show n tha t  m a n y 
previou s inconsistencie s i n researc h o n wor d recognitio n ca n 
be dispelle d w h e n objectiv e frequency  count s ar e supplante d 
by subjectiv e ratings . 

Eve n mor e recently ,  researcher s hav e use d subjectiv e 
frequency  rating s t o examin e th e degre e t o whic h lexica l 
representations  tha t  suppor t  wor d recognitio n ar e 
independen t  o f  modalit y o f  processin g (i.e. ,  visua l  o r 
auditory) .  I f  subjectiv e rating s ar e modalit y independent , 
rating s shoul d no t  diflFe r  fo r  word s presente d visuall y 
compare d t o word s presente d auditorily .  O n th e othe r 
hand ,  modalit y dependenc e o f  lexica l  representation s shoul d 
be revealed  b y diflferentia l  judgment s o f  word s tha t  ar e 
processe d i n th e visua l  o r  auditor y modalities .  I f  subjects ' 
menta l  representation s o f  visua l  an d spoke n word s 
incorporat e possibl e difference s i n frequency  o f  processin g i n 
th e tw o modalities ,  subjectiv e frequency  rating s shoul d 
reveal  thes e differences .  I n short ,  modalit y dependenc e 
shoul d b e reflected  i n lowe r  correlation s betwee n subjectiv e 
rating s o f  word s processe d i n th e visua l  an d auditor y 
modalities .  Conversely ,  modalit y independen t  lexica l 
representation s shoul d no t  produc e differentiall y  sensitiv e 
ratings . 

Earl y version s o f  variou s model s o f  wor d recognitio n 
hav e m a d e a t  leas t  implici t  claim s regardin g th e modalit y 
independenc e o f  frequency  information .  Morton' s (1969 ) 
logoge n mode l  appear s consisten t  wit h modalit y 
independenc e becaus e logogen s accep t  evidenc e from  bot h 
auditor y an d visua l  input .  Late r  version s o f  th e model , 
however ,  explicitl y  acknowledg e modalit y dependenc e b y 
incorporatin g separat e logoge n system s fo r  printe d an d 
spoke n word s (Morton ,  1979) .  I n addition ,  Forster' s (1973 ) 
autonomou s searc h mode l  i s  consisten t  wit h modalit y 
dependenc e becaus e th e firs t  stag e o f  th e mode l  involve s 
submittin g a n unanalyze d patter n t o periphera l  acces s file s 
m a de u p o f  bin s tha t  contai n eithe r  frequency-ordered 

orthographi c entrie s o r  frequency-ordered  phoneti c entries . 
Thus ,  i n Forster' s model ,  frequency  effect s shoul d depen d 
directl y o n modalit y o f  processing . 

Th e presen t  researc h furthe r  examine d whethe r  frequency 
i s a  modalit y independent ,  unitar y phenomenon .  I n 
particular ,  w e attempte d t o determin e i f  frequency 
informatio n i s code d strictl y a t  a n abstrac t  lexica l  leve l  o r  i f 
thi s informatio n i s als o presen t  a t  on e o r  mor e particular , 
form-base d level s o f  representation ,  suc h a s phonologica l 
and orthographi c representation s tha t  suppor t  perceptio n an d 
production .  Thi s researc h attempte d t o exten d previou s 
fmding s t o determin e i f  form-based ,  modalit y dependen t 
representation s posses s thei r  o w n frequency  indices . 

We gathere d subjectiv e frequency  rating s fo r  25 2 word s 
usin g th e followin g questions :  " H o w ofte n hav e yo u read 
th e wor d i n you r  lifetime?" ;  " H o w ofte n hav e yo u 
writte n th e wor d i n you r  lifetime?" ;  " H o w ofte n hav e 
yo u hear d th e wor d i n you r  lifetime?" ;  an d " H o w ofte n 
hav e yo u sai d th e wor d i n you r  lifetime?" .  Separat e 
rating s wer e collecte d fo r  a  lis t  o f  word s presente d visuall y 
an d th e sam e lis t  o f  word s presente d auditorily . 

We wer e intereste d no t  onl y i n th e rating s themselve s 
but  als o i n thei r  implication s fo r  processin g times .  I n 
particular ,  w e wer e intereste d i n determinin g th e degre e t o 
whic h eac h o f  th e fou r  type s o f  rating s woul d correlat e wit h 
perfonmanc e i n processin g tasks .  W e attempte d t o determin e 
i f  subjectiv e rating s o f  th e frequencies  o f  producin g word s 
(writing ,  saying )  correlat e wit h perfomianc e i n experiment s 
wit h a  productio n componen t  (naming) ;  i f  subjectiv e rating s 
of  frequencies  o f  perceivin g word s (reading ,  hearing )  correlat e 
wit h performanc e i n experiment s wit h perceptio n 
component s (lexica l  decision) ;  an d i f  rating s o f  a  give n inpu t 
modalit y correlat e wit h performanc e withi n an d acros s 
modalities .  Again ,  w e wer e intereste d i n determinin g i f 
frequency  difference s ar e code d strictl y a t  a n abstrac t  lexica l 
leve l  o r  i f  thi s informatio n i s als o presen t  a t  on e o r  mor e 
particular ,  form-base d level s o f  representation . 

I n experiment s l A an d IB ,  subject s rate d h o w 
frequently  the y read ,  wrote ,  heard ,  an d sai d th e stimulu s 
words .  Visuall y presente d word s an d auditoril y  presente d 
word s wer e rate d separately .  Experiment s 2  throug h 5 
examine d processin g tim e an d accurac y fc x th e word s rate d 
i n Experimen t  1 .  Thes e experiment s wer e (1 )  auditor y 
lexica l  decision ,  (2 )  visua l  lexica l  decision ,  (3 )  auditor y 
naming ,  an d (4 )  visua l  naming .  Thes e rating s wer e the n 
correlate d wit h processin g time s i n auditor y an d visua l 
lexica l  decisio n an d namin g tasks .  Ou r  result s sugges t 
modalit y dependenc e fo r  som e lexica l  representations , 
primaril y fo r  word s tha t  occu r  fairl y  rarel y i n th e language . 
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