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E v e r y  day we a r e  exposed to a va s t  amount  of l inguis t ic  m a t e r i a l .  We h e a r  the speech  

of o the r s ;  we r e a d  s igns ,  new s pape r s ,  books,  e t c . ;  and we h e a r  our  own speech.  Although 

we do not a t tend  to and fully p r o c e s s  a l l  of th i s  l ingu is t i c  m a t e r i a l ,  t h e r e  r e m a i n s  a s u b -  

s tan t ia l  sum of i t  which we do pay a t ten t ion  to,  p r o c e s s ,  and comprehend .  Yet,  of al l  t h i s  

comprehended  m a t e r i a l ,  we know f rom our  own pe r sona l  e x p e r i e n c e  tha t  we can r e c a l l  v e r -  

ba t im  only a t iny por t ion.  When a c c u r a t e  v e r b a t i m  r e c a l l  b e c o m e s  i m p o r t a n t ,  for  example ,  

in c o u r t r o o m  tes t imony ,  the fallibi, l i ty  of even  th i s  t iny  por t ion  b e c o m e s  woeful ly appa ren t .  

R a r e l y  can we a c c u r a t e l y  r e c a l l  even what  we o u r s e l v e s  have sa id  p rev ious ly .  

I t  i s  th i s  m e m o r y  for  what  we have h e a r d  o r  r e a d  tha t  I a m  r e f e r r i n g  to by  the  t e r m  

" l inguis t i c  m e m o r y . "  L ingu is t i c  m e m o r y  mus t  not  be confused  wi th  s e m a n t i c  m e m o r y ,  the 

topic of the pape r s  by Loftus and G l a s s  in th i s  confe rence .  Semant ic  m e m o r y  r e f e r s  to the 

" p e r m a n e n t "  s to rage  of m o r p h e m e s  o r  concep ts  in the human  o r  a r t i f i c i a l  b r a i n .  Linguis t ic  

m e m o r y ,  on the o the r  hand,  r e f e r s  to the r ep r oduc t i on  or  r ecogn i t ion  of p r i o r  l ingu i s t i c  i n -  

puts.  As  we shal l  see ,  l inguis t ic  m e m o r y  d raws  upon s eman t i c  m e m o r y ,  but  i t  inc ludes ,  in 

addit ion,  in fo rmat ion  about  speci f ic ,  t i m e - dependen t ,  p r i o r  even ts .  

By analogy to m e c h a n i c a l  dev ices  tha t  have  been  des igned  for  p r e s e r v i n g  speech  and 

wr i t ing ,  we might  cons ide r  l inguis t ic  m e m o r y  as  a p r o c e s s  which  p r e s e r v e s  the phys ica l  

f ea tu re s  of the l inguis t ic  input.  J u s t  as  a photocopy o r  a tape r e c o r d i n g  encode the e l e c t r o -  

magne t ic  and  acous t ic  f e a t u r e s  of wr i t ing  and speech ,  p r e s e r v e  t h e m  for  some  t ime ,  and then 

r e p r o d u c e  or  play back  the o r ig ina l  phys ica l  f e a t u r e s  with  some deg ree  of approx ima t ion  to 

the o r ig ina l ,  so the human  s e n s o r y  and c e n t r a l  n e r v o u s  p r o c e s s e s  would encode the phys ica l  

f e a t u r e s  of the input,  s t o r e  these  f e a t u r e s ,  and then r e p r o d u c e  t h e m  a t  some l a t e r  t ime  

through the app rop r i a t e  n e u r o - m u s c u l a r  c o m m a n d s .  

In o r d e r  to account  for  our  v e r y  l imi ted  abi l i ty  to a c c u r a t e l y  r e c a l l  the p r i o r  inputs ,  

we would need  to in t roduce  inef f ic ient  encoding and decoding dev ices  and a r ap id ly  d e t e r i o r -  

a t ing s to rage  o r  a s to rage  which is  eas i ly  d i s rup ted  by i n t e r f e r e n c e  f rom p r i o r  and s u b s e -  

quent  inputs .  Phys i ca l  ana log ies  to these  p r o c e s s e s  could be cons t ruc t ed  by the use  of v e r y  

g ra iny  e m u l s i o n s  for  a photocpy o r  low-f ide l i ty  magne t ic  tape for  a sound r e c o r d i n g ,  cop ies  

tha t  fade or  r e c o r d i n g  tape that  d i s i n t e g r a t e s  ove r  t ime ,  the supe r impos i t i on  of photos or  

t apes ,  and inef f ic ient  r e a d - o u t  or  playback equipment .  

The c r i t i c a l  f e a t u r e  of a l l  such  dev ices ,  desp i t e  the d i f f e ren t i a l  a c c u r a c y  of t h e i r  

r ep ro duc t i ons ,  i s  the fac t  tha t  they opera te  on the phys ica l  f e a t u r e s  of the input.  Any loss  
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of in fo rmat ion  o r  e r r o r s  in r e c a l l  m u s t  t h e r e f o r e  be r e l a t e d  to the phys ica l  f e a t u r e s  of the 

input.  F o r  h e a r d  m e s s a g e s ,  phonemes  that  sound al ike would be subs t i tu ted  for  one ano the r  

and pauses  and in tonat ions  would be los t  or  d i s to r ted .  F o r  r e a d  m e s s a g e s ,  the s a m e  types  

of e r r o r s  would occur  and, in addi t ion,  l e t t e r s  tha t  looked a l ike  migh t  be subs t i t u t ed  for  one 

ano the r  and punctuat ion m a r k s  and spac ings  would be los t  o r  d i s to r t ed .  F r o m  s tudies  of 

audi tory  and v isua l  pe rcep t ion  and s h o r t - t e r m  m e m o r y  for  i so la t ed  phonemes  and l e t t e r s  

(Wicklegren ,  1966; Gibson,  e t  al ,  1962), we know enough about  the r e l e v a n t  v i sua l  and aud i -  

t o ry  a n a l y z e r s  to be able  to p red ic t  the n a t u r e  of these  types  of e r r o r s  in l inguis t ic  m e m o r y .  

However ,  when we inves t iga te  the na tu re  of the e r r o r s  made  in both the r e c a l l  and 

recogn i t ion  of cohe ren t  l inguis t ic  m a t e r i a l ,  we find that  the model  d e s c r i b e d  above which  is  

based  on the phys ica l  f e a tu r e s  of the input fa i l s .  B a r t t e t t  (1932) s tudied  the r e c a l l  of s h o r t  

s t o r i e s  and found r e g u l a r i t i e s  within the e r r o r s  commi t t ed ;  but these  e r r o r s  had to do wi th  

the " s h a r p e n i n g "  and " l eve l ing"  of t h e m e s  and ideas ,  not  wi th  the confus ion of s i m i l a r  sounds 

o r  l e t t e r s .  F i l l e n b a u m  { 1966) inves t iga t ed  m a m o r y  for  nega t ive  c o n s t r u c t i o n s  and found a c -  

c u r a t e  m e m o r y  of the "g i s t "  of what  had been read ,  but not of the speci f ic  words  o r  syntac t ic  

cons t ruc t i ons .  

Sachs ( t967a) s tudied m e m o r y  for  connec ted  d i s c o u r s e  by in t roduc ing  r e c o g n i t i o n - t e s t  

s en t ences  a t  the conc lus ion  of s h o r t  s t o r i e s .  When these  t e s t  s e n t e n c e s  w e r e  a c t i v e - t o -  

pass ive  or  " f o r m a l "  t r a n s f o r m s  of o r ig ina l  s t o ry  s en t ences ,  h e r  sub jec t s  gave t i t t le  ev idence  

tha t  they could de tec t  any d i f fe rence  between the o r ig ina l  and t e s t  s en t ences ,  even though they 

we re  exp l ic i t ly  i n s t r u c t e d  to t r y  and de tec t  changes  in f o r m  as wel l  a s  in meaning .  On the  

o the r  hand, t r a n s f o r m s  of an o r ig ina l  s to ry  sen tence  which r e v e r s e  the a c t o r - o b j e c t  r e l a t i on  

or  in some o the r  way d r a s t i c a l l y  a l t e r e d  the meaning  of a s t o r y  sen tence  we re  r ead i ly  d e t e c t -  

ed as  be ing  d i f ferent .  These  mean ing  changes  were  de tec ted  desp i te  the fac t  tha t  they did not  

a l t e r  the word o r d e r  or  actual  f o rm  of the sen tence  any m o r e  than did the unde tec tab le  a c t i v e -  

t o - p a s s i v e  and " f o r m a l "  t r a n s f o r m s .  

In a subsequen t  s tudy (Sachs,  1967b), she  found tha t  change even in the ac tua l  words  of 

a sen tence  in t roduced  by the subs t i tu t ion  of synonyms  in the r ecogn i t ion  t e s t  was  g e n e r a l l y  

not  de tec ted .  F u r t h e r m o r e ,  the a c t i v e - t o - p a s s i v e ,  " f o r m a l " ,  and s y n o n y m - s u b s t i t u t i o n  

t r a n s f o r m s  were  undetec tab le  when the re  was a s  l i t t l e  as  7 .5  seconds  of f i l led  (with f u r t h e r  

s t o ry  ma te r i a l )  t ime  e laps ing  between the sen tence  and  i t s  r ecogn i t ion  tes t .  

Mathewson and Keeney  (1971) modif ied  the Sachs '  p rocedu re  so tha t  mean ing  and fo rm 

could be v a r i e d  comple te ly  independent ly  of one ano the r .  By the use  of d e e p - s t r u c t u r e  a m b i g -  

uous s en t ences  such as ,  "He was in fact  the  one to h e a r  be fore  l eav ing" ,  we were  able  to 

change the mean ing  of a sen tence  without  in t roduc ing  any change  in the f o r m  of the sen tence  

i t se l f .  This  was  accom pl i s hed  by va ry ing  the l inguis t i c  context  in which the sen tence  was 
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embedded .  In the example  below, the mean ing  of the sen tence  changes  f r o m  the s t o r y  to the 

t e s t  s imp ly  as  a r e s u l t  of i t s  context .  

Story 

The s p e a k e r  f r o m  New York was by f a r  the bes t .  He spoke about  the p r o b l e m s  of 
deaf  educat ion.  He brought  fo r th  some v e r y  i n t e r e s t i n g  ideas .  The ideas  conce rned  the  
soc ia l  and pe r sona l  p r o b l e m s  in educat ing  deaf  people.  None of the  o t h e r  s p e a k e r s  i m p r e s s e d  
me as  much.  The one I ment ioned  was  the only one wor th  l i s t en ing  to. He was ,  in fact ,  the 
one to h e a r  before  leaving.  

T e s t  

Of a l l  the people who underwent  s u r g e r y  for  dea fness ,  only Bi l l  le f t  the hospi ta l  
happy. He was~ in fact ,  the one to h e a r  before  leaving.  

The f indings  of th i s  s tudy c o n f i r m e d  and extended those  of Sachs ' .  Meaning  changes ,  

even when they involved no change in the fo rm of the sen tence ,  we re  r ead i l y  de tec ted .  F o r m  

changes  such as  a r t i c l e  or  adve rb  m o v e m e n t  t r a n s f o r m s ,  e . g . ,  "He was ,  in fact ,  the one to 

hea r  before  l e a v i n g . / I n  fact ,  he was the one to hea r  before  l eav ing" ,  which p r e s e r v e d  the 

meaning ,  we re  not  de tec ted  even when as  few as  25 s y l l a b l e s  of m a t e r i a l  i n t e r v e n e d  between 

the sen tences ,  as  in the example  above.  In th is  study, a s  well  as  in those  of Sachs,  these  

r e s u l t s  cannot  be a s c r i b e d  to the sub j ec t s '  lack of a w a r e n e s s  of the types  of changes  to be 

de tec ted .  P r i o r  to the e x p e r i m e n t  the sub jec t s  we re  i n s t r u c t e d  to de tec t  both f o r m a l  change  

and mean ing  change.  In addit ion,  they we re  shown examples  of each  type of change.  In o r -  

de r  to produce such rap id  fo rge t t ing  of the pure ly  fo rma l  f ea tu r e s  of l ingu is t i c  m a t e r i a l ,  i t  i s  

n e c e s s a r y  only tha t  the sub jec t  be l i s t en ing  o r  r e ad i ng  n o r m a l l y  and c o m p r e h e n d i n g  the  

m a t e r i a l  r a t h e r  than m e m o r i z i n g  o r  r e h e a r s i n g  the s en t ences .  Since it  is  i m p o s s i b l e  for  

m o s t  people to m e m o r i z e  sen tences  as  rap id ly  as  they a r e  h e a r d  in n o r m a l  speech,  such 

r ap id  fo rge t t ing  i s  the common  expe r i ence .  In the e x p e r i m e n t s  c i t ed  above,  the sub jec t s  did 

not  know which of the s en t ences  in  the  s t o r y  they would subsequen t ly  be p r e s e n t e d  in the r e c -  

ognit ion tes t .  Although i n s t r u c t e d  to r e m e m b e r  fo rm,  they were  unable  to do so. 

A r e c e n t  e x p e r i m e n t  ( J a r v e l l a  and Herman ,  1972) sugges t s  tha t  the p r o c e s s  of 

c o m p r e h e n s i o n  may,  i t se l f ,  con t r ibu te  to, or  a t  l e a s t  al low for ,  the d e t e r i o r a t i o n  of v e r b a t i m  

m e m o r y .  They inves t iga ted  the runn ing  m e m o r y  span  for  connec ted  d i s c o u r s e .  When r e c a l l  

was  ca l l ed  for  at  the conc lus ion  of a complex  sen tence ,  v e r b a t i m  r e c a l l  of the f i r s t  c l ause  in 

the sen tence  was be t t e r  for  s e n t e n c e s  of subord ina te  c l a u s e - m a i n c l a u s e  c o n s t r u c t i o n  than for  

t h e i r  c o n v e r s e .  If  we make  the r e a s o n a b l e  a s s u m p t i o n  tha t  a subord ina te  c l ause  i s  not  fully 

p r o c e s s e d  and thus  not  fully com pr ehended  unt i l  i t s  ma in  c l ause  has  been h e a r d  and c o m p r e -  

hended, we see  tha t  in the sen tence  in which the subord ina te  c l ause  p r e c e e d s  the ma in  c l ause  

the subord ina te  c l ause  m u s t  be held in some  pa r t i a l l y  p r o c e s s e d  s ta te  unt i l  the ma in  c l ause  i s  

unders tood .  A main  c lause  can,  of cou r s e ,  be com prehended  in i so la t ion .  Thus ,  we see  tha t  
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a t  the conc lus ion  of the  e n t i r e  sen tence  the f i r s t  c l ause  in a s u b o r d i n a t e - m a i n  sen tence  is  

s t i l l  only pa r t i a l ly  comprehended ,  while  the f i r s t  c lause  in a m a i n - s u b o r d i n a t e  sen tence  has  

been  fully comprehended  for  some t ime .  T h e r e f o r e ,  the p o o r e r  v e r b a t i m  r e c a l l  in the m a i n -  

subord ina te  sen tence  sugges t s  tha t  c o m p r e h e n s i o n  of a c lause  ac tua l ly  d i m i n i s h e s  the l i s -  

t e n e r s '  ability to recall that clause verbatim. 

When exact verbatim recall is required, as in remembering songs, poems, rituals, 

etc., in which the form of expression is as important as the meaning, the special mnemonic 

devices of rhyme and/or rhythm are almost invariably present in the material itself. These 

devices provide a definite formal structure into which the meaning must be fitted. There 

may be many ways of expression a given idea, yet only one way which possesses the appro- 

priate meter and rhyme. Thus memory for the meaning combined with the restrictions put 

on the form by the rhyme and rhythm restfit in accurate verbatim reconstruction of the ori- 

glnal message without any actual verbatim storage of that message. The pervasiveness of 

meter and rhyme in the myths and unwritten histories of preliterate cultures belies the fact 

tha t  v e r b a t i m  r e c a l l  wi thout  these  s t r u c t u r a l  r e s t r i c t i o n s  i s  diff icul t ,  if not imposs ib l e .  

A model  of l inguis t ic  m e m o r y  which  c o n s i s t s  of a copy of the su r f ace  phys ica l  f e a t u r e s  

of the l inguis t ic  input is  c l e a r l y  inadequate .  The individual  sounds,  m o r p h e m e s ,  and syn t ac -  

t ic  s t r u c t u r e s  a r e  not  d i r e c t l y  s to red  in m e m o r y ;  no r  does the input s imply  exci te  c e r t a i n  

p r e - e x i s t i n g  m o r p h e m e  "nodes"  in a p e r m a n e n t  m e m o r y  s to rage  s y s t e m .  Ra the r ,  l inguis t ic  

m e m o r y  depends  on an ana ly s i s  of the  mean ing  of the  input.  

Tha t  meaning  and not f o rm  is  the p r i m a r y  in fo rma t ion  r e t a i n e d  in the m e m o r y  of 

words  embedded  within sen tences  was d e m o n s t r a t e d  by Bobrow (1970). He se lec ted  a n u m b e r  

of ambiguous  nouns and p r e s e n t e d  t hem as  sub jec t  and objec t  nouns  of s e n t e n c e s .  The m e a n -  

ings of these  ambiguous  nouns we re  d e t e r m i n e d  by the context  e s t a b l i s h e d  by the sen tence  in 

which they we re  embedded.  An example  of t~vo sen tences  in which the nouns take on d i f fe ren t  

meanings  is "The pine b o a r d  sho red  the r i v e r  b a n k . / T h e  s e c u r i t i e s  boa rd  c losed  the shaky 

b a n k . "  

A list of sentences was presented to the subjects to study for later recall. Each noun 

pair was presented twice in the course of this list. These noun pairs were repeated in one 

of three ways: I) exact sentence repetition, If) change in the sentence context which main- 

tained the same noun meanings, III) change in the sentence context which changed the noun 

meanings. On the recall test the subject-noun was given as a cue for the recall of the object- 

noun. 

If the actual physical features of the input were remembered, then the recall in all 

three conditions of repetition should have been equal, since the nouns were presented twice 

in all conditions, However, if the meaning of the input was remembered, then recall in 
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Condition I and tI should have been s u p e r i o r  to r eca l l  in Condition HI. The meaning of the 

nouns changed f rom the f i r s t  to the second presen ta t ion  of the sentence  in Condition tII; so, 

in effect ,  the word meanings  were  not r epea ted .  Thus,  by vir tue of the i r  repet i t ion  within 

the l i s t ,  the word meanings  in Conditions I and II should have been r eca l l ed  with a g r e a t e r  

f requency than the o n c e - p r e s e n t e d  meanings  of Condition III. 

Bobrow ' s  r e s u l t s  conf i rmed  the mean ing-based  m e m o r y  model  and w e r e  opposed to 

the f o r m - b a s e d  m e m o r y  model .  Recal l  in Conditions I and II was equal and s u p e r i o r  to r e -  

call  in Condition III. Changing the meaning of a word  when it i s  r epea t ed  does not i n c r e a s e  

the probabil i ty of i ts  reca l l  as  much as  if it we re  r epea ted  with the same meaning.  

Not only a r e  the f o r m s  of m o r p h e m e s ,  words ,  and sen tences  not r e t a ined  exact ly  in 

m e m o r y ,  even the division between sen tences  is  not re ta ined .  B rans fo rd  and F ranks  (1971) 

p resen ted  sen tences  that  contained one, two, or  th ree  of a total of four r e l a t ed  " l inguis t ic  

ideas" .  In a subsequent  recogni t ion t e s t  in which the subjects  were  asked to indicate whether  

or  not they had actually heard  the exact  sen tence  before ,  the s en tences  with all  four of the 

r e l a t ed  ideas  w e r e  mos t  often " recogn ized"  as  having been hea rd  before ,  even though, in 

rea l i ty ,  they had not been previously  p resen ted .  In l inguist ic memory ,  then, the separa t ion  

between sen tences  is not r e ta ined  and ideas  which "go toge ther" ,  but which a re  heard  in 

separa te  sen tences ,  a r e  combined.  

The evidence that  we have rev iewed  up to this point is  consonant  with a model  of 

m e m o r y  in which not the form of the l inguist ic  input, but some o ther  a spec t  of it, which we 

have cal led  "meaning" ,  is  encoded,  s tored ,  and r e t r i eved .  However ,  even this mean ing-  

based model  is inadequate,  for we " r e m e m b e r "  meanings  that we have neve r  before  heard  

explici t ly s ta ted.  There  is evidence to sugges t  that we cannot d is t inguish  our  i n fe rences  f rom 

our perceptual  inputs.  

B rans fo rd  et  a1.(t972) have demons t r a t ed  fa l se  recogni t ion  of s en t ences  which contain 

informat ion that  was not explici t ly s ta ted in the init ial  input s en t ences .  Ra ther ,  these  fa l se ly  

recogn ized  sen tences  e x p r e s s e d  meanings  which could be i n f e r r e d  f rom a combinat ion of the 

previous l inguist ic  input and the l i s t e n e r s '  knowledge of t h r e e - d i m e n s i o n a l  spat ia l  r e l a t ions .  

For  example ,  the sen tence  "Three  tu r t l e s  r e s t e d  on the floating log and a f ish  swam beneath 

them. ", along with spat ial  knowledge, leads  to the in fe rence  that  the sentence  "Three  tu r t l e s  

r e s t e d  on the floating log and a f ish swam beneath i t . "  is  a lso  t rue .  

In a s e r i e s  of e x p e r i m e n t s ,  Brans fo rd  e t  al.  p r e sen t ed  sen tences  such as  the one with 

" them" above and found that in a subsequent  recogni t ion  tes t ,  in which the subjec ts  were  to 

indicate  which sen tences  they actually had heard  before ,  fa l se  recogni t ion  of the i n f e r r e d  

sen tences ,  such as  the one with "i t"  above, was jus t  as  f requent  as  the c o r r e c t  recogni t ion  of 
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the sen tences  actual ly heard .  The subjec ts  r e sponded  exact ly  as  if  they had hea rd  the s e n -  

t ences  that  w e r e  only in fe rences  f rom what they had heard.' Control  s en t ences  that  w e r e  only 

one-word  d i f ferent  f rom the p r e s e n t e d  sen tences ,  but were  not i n fe rences  f rom them,  were  

not recognized  as  having been hea rd  before;  so the above r e s u l t s  a r e  not due to the smal l  

formal  d i f ference  bet~veen the p r e sen t ed  and the i n f e r r e d  sen tences .  The r e s u l t s  of r eca l l  

t e s t s  were  para l le l  to those of the recogni t ion t e s t ,  The subjec ts  " r eca l l ed"  sen tences  which 

they had never  heard  before ,  but which were  in fe rences  f rom these  previous ly  hea rd  s e n -  

tences .  

So, l inguist ic m e m o r y  does  not involve s imply  an encoding or  ext rac t ion  of some 

informat ion ,  i . e . ,  meaning,  which is  d i f fe ren t  f rom the physical  fo rm of the input. Ra the r ,  

l inguis t ic  m e m o r y  is  based  on an act ive ,  cons t ruc t ive  p r o c e s s  which is  t r i gge red  by some 

l inguist ic  input, but is  not r e s t r i c t e d  to that input. F o r  lack of a be t te r  t e r m ,  I will cal l  th is  

p r o c e s s  unders tanding or  thinking. The reca l l ing  or  re - th ink ing  of these  init ial ly t r i gge red  

thoughts const i tu tes  the phenomenon we call  l inguist ic me mo r y .  When a s s e s s i n g  the a c c u -  

racy  of m e m o r y  we should seek i s o m o r p h i s m  not between the perceptua l  input at  t ime T O and 

the subsequent  o rgan i smic  output at t ime T1, but between the thought p r o c e s s e s  at  t imes  T O 

and T 1 

Any combination of l inguist ic  and si tuat ional  events  which produces  the same thoughts 

o r  leads  to the same unders tanding  should be indis t inguishable  in m e m o r y .  Fo r  example ,  

we would expect  that  all  five of the following would t r i g g e r  bas ica l ly  the same thoughts and 

would the re fo re  all  be confused one with the o ther  in a recogni t ion tes t .  

1. "John had a favori te  toy. He los t  it. He was  s a d . "  

2. " John ' s  favori te  toy was los t ,  so he was s a d . "  

3. "John had a favor i te  toy. He was sad because  he los t  i t . "  

4. "John had a favor i te  toy. It was  lost .  That made John s a d . "  

5. "John los t  his favor i te  toy. ", hea rd  while looking at  a p ic ture  of a boy with a sad 

e x p r e s s i o n  oa his  face.  

What  combinat ion of events  ac t iva tes  a given thought is not r e m e m b e r e d ,  r a t h e r ,  the thought 

p r o c e s s  i t s e l f  is r epea ted  at the t ime of r e m e m b e r i n g .  Not being able to r e m e m b e r  whether  

we have read  something or heard  it is  a common exper ience ,  and often we eventually d i s -  

cover  that in fact  we had ne i the r  read  it nor  heard  it, but only thought it  ou r se lve s .  

If the fo rm of a l inguist ic  input is  ve ry  unusual,  for  example ,  if it  i s  ungrammat ica l ,  

poetic,  employs  s t range  me taphor s ,  contains v e r y  low- f requency  words ,  is  spoken in an un-  

f ami l i a r  accent ,  e t c . ,  then ce r t a in  thoughts may be ac t iva ted  by the fo rm i t se l f .  Since 

thoughts a r e  the "s tuff"  of m e m o r y ,  these  thoughts about the fo rm a re  capable of being r e -  

thought, i . e . ,  r e m e m b e r e d ,  at  some l a t e r  t ime giving the i l lusion that  the fo rm of the input 
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has  been r e t a ined ,  However ,  the thoughts  about  the unusua l  f o r m  a r e  v e r y  r a r e l y ,  i f  e v e r ,  

i s o m o r p h i c  with the f o r m  of the input  i t se l f .  F o r  example ,  upon h e a r i n g  an u n g r a m m a t i c a l  

sen tence ,  the mean ings  ac t iva ted  by the s en tence  and the fac t  tha t  i t  i s  u n g r a m m a t i c a l  may  

be thought.  Then,  in a l a t e r  r ecogn i t ion  tes t ,  a g r a m m a t i c a l  sen tence  tha t  ac t iva ted  the 

s ame  thoughts  about  mean ing  would not  be r ecogn ized  because  i t  did not ac t iva te  the fac t  of 

u n g r a m m a t i e a l i t y  as  did the in i t ia l  input.  However ,  any n u m b e r  of u n g r a m m a t i c a l  inputs  

which ac t iva ted  the app r op r i a t e  thoughts  would be confused  with one ano the r  and al l  " r e c o g -  

nized'.' as  baying been h e a r d  before .  The f o r m  i t s e l f  i s  not  r e m e m b e r e d ,  only what  i s  thought  

about  i t ,  i . e . ,  tha t  i t  is  u n g r a m m a t i c a l .  

Once the focus i s  r e m o v e d  f rom the  c o m p a r i s o n  of the pe rcep tua l  input to the output 

a s  a m e a s u r e  of the a c c u r a c y  of m e m o r y  and p laced  in s t ead  on the c o m p a r i s o n  of the thought  

p r o c e s s e s  a t  t i m e s  T O and T 1, much  of the objec t iv i ty  of r e s e a r c h  into m e m o r y  phenomena  

i s  s e m m i n g l y  lost .  The thoughts  which a r e  ac t iva t ed  by l inguis t ic  and o the r  even ts  a r e  not  

a c c e s s i b l e  to d i r e c t  o bs e r va t i on  as  a r e  the events  t h e m s e l v e s .  However ,  i n fo rma t ion  about  

the na tu re  of the r e l e v a n t  thought  p r o c e s s e s  can  be obta ined by a c o m p a r i s o n  of those  u t t e r -  

a n c e s  which  a r e  a l l  r ecogn ized  as  being what  was  h e a r d  p rev ious ly .  Tha t  i s ,  the n a t u r e  of 

the thoughts  ac t iva t ed  by an  even t  a r e  r e v e a l e d  by what  is  confused  in a r ecogn i t ion  tes t .  

Thus,  if  a l l  five of the even t s  d e s c r i b e d  above a r e  " r e c o g n i z e d "  a s  be ing  what  p rev ious ly  

o c c u r r e d ,  then we know tha t  the in fo rmat ion  which d i s t i ngu i shes  these  even ts  one f r o m  

ano the r  is  not  pa r t  of the thought  p r o c e s s e s  ac t iva ted  by t h e i r  input.  

It is  r~asonab le  to suppose tha t  t h e r e  will  not be pe r f ec t  i s o m o r p h i s m  between the 

in i t ia l  thought  and the r e - t h o u g h t  at  the t ime  of r e m e m b e r i n g .  Reca l l  o r  r ecogn i t ion  wil l  not  

a lways  be per fec t .  The even t  tha t  a c t i v a t e s  the r e - t h o u g h t  wil l ,  i t se l f ,  inf luence the n a t u r e  

of th i s  r e - though t .  F u r t h e r m o r e ,  i n t e r f e r e n c e  f r o m  o t h e r  thoughts  and, pe rhaps ,  some  

pure ly  t i m e - d e p e n d e n t  decay  p r o c e s s  wil l  a l t e r  the n a t u r e  of the r e m e m b e r i n g .  A s s e s s m e n t s  

of the eonfusabi l i ty  or  subs t i tu t ab i l i ty  of a n u m b e r  of inputs  at  v a r i o u s  t i m e s  a f t e r  the  in i t i a l  

input wil l  give an indica t ion  of these  changes  in m e m o r y .  

One such change is  a loss  of d i f fe ren t ia t ion  or  los s  of spec i f ic i ty  ove r  t ime .  Gary  

Olson (1971) inves t iga t ed  m e m o r y  for  p r e n o m i n a l  ad jec t ives  h e a r d  in i so la t ed  sen tences .  In 

r ecogn i t ion  t e s t s  he found fa lse  recogn i t ion  for  ad jec t ives  tha t  we re  of the s ame  gene ra l  c l a s s  

as  the ad j ec t i ve s  ac tua l ly  hea rd  in the in i t ia l  s en t ences .  Fo r  example ,  wi th  the in i t ia l  s e n -  

tence ,  "A stone tower  s tood a longs ide  the old building.  " ,  the  i n c o r r e c t  ad jec t ive  "wooden",  

was  r ecogn ized  m o r e  f r equen t ly  than the i n c o r r e c t  ad jec t ives ,  " round"  and " s q u a r e " .  The 

o r ig ina l  unde r s t and ing  of the ad jec t ive ,  " s t o n e " ,  inc luded  the  gene ra l  not ion of " type of m a t e r  

ia l" .  This  gene ra l  unde r s t and ing  o r  thought  r e m a i n e d  when the m o r e  speci f ic  i n fo rma t ion  of 

the exact  type of m a t e r i a l  was lost .  I t  is  in d e s c r i b i n g  the na tu re  of th i s  unde r s t and ing  or  
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thought p r o c e s s ,  not the na ture  of semant i c  memory ,  per  se ,  that  I bel ieve the c u r r e n t  work 

of Loftus and Glass  in th is  conference  will  prove valuable.  

The thoughts which a re  act ivated upon hear ing  a given l inguis t ic  input a r e  r e l a t ed  to 

the en t i re  context  in which they a r e  heard ,  tn fact,  meaning i t s e l f  depends on this context ,  

as  we have seen in the case  of the ambiguous word or  sen tence .  As David Olson (1970) has 

pointed out, the words  of a m e s s a g e  se rve  to d i f fe rent ia te  some event  f rom some se t  of a l -  

t e rna t ives .  It is this d i f ferent ia t ion p r o c e s s  which is the meaning of the word.  

I sugges t  that  we r e m e m b e r  only the degree  of d i f ferent ia t ion r equ i r ed  by the context  

in which a m e s s a g e  is  heard .  Take,  for  example,  the sen tence ,  "He ate the app le . "  When 

heard  in the context  of a desc r ip t ion  of a man at  a s m o r g a s b o r d  choosing and eat ing var ious  

foods the meaning of th is  sen tence  will  be r e m e m b e r e d  accura te ly .  However,  this  ve ry  same 

sen tence ,  when heard  in the context  of a s to ry  about a s ta rv ing  man who breaks  into a house 

to get something to ea t  will be r e m e m b e r e d  at some t ime,  T 1, as  "He ate the f rui t" ,  and at 

some la te r  t ime,  T 2, as  "He ate the food ."  Despi te  this much loss  of speci f ic i ty  over  t ime,  

it will not continue the p r o c e s s  and take on only the meaning,  "He did something" ,  because 

the context  r e q u i r e s  p r e se rva t i on  of the informat ion that  the s ta rv ing  man ate something nour -  

ishing,  The context  of the s m o r g a s b o r d  s to ry  r e q u i r e s  specif icat ion of the type of fruit;  the 

context  of the s t a r v i n g - m a n  s to ry  r e q u i r e s  specif ica t ion only at  the level  of food. The though 

thoughts act ivated upon hear ing  any given word a re  f i t ted into the context  of the en t i r e  m e s -  

sage and, over  t ime,  these  thoughts become only as  speci f ic  as  r e q u i r e d  by that context .  

Thus deta i l s  often s e e m  to "fade" in memory .  

If it  is the thoughts of the l i s t ene r  r a t h e r  than the l inguist ic  input i t se l f  which is the 

"content"  of m e m o r y ,  then everyth ing  that  affects  thought af fec ts  me mo r y .  A whole host  of 

o rgan i smic  va r iab les  which a re  ignored in the input -based  m e m o r y  model  become very  i m p o r -  

tant  in the thought -based  model .  The l i s t e n e r  ac t ive ly  cons t ruc t s  thoughts,  and the ex te rna l  

input is  only one of the many de t e rminan t s  of these  thoughts.  Exact ly  the s ame  input may welt  

act ivate  two ve ry  d i f fe ren t  thoughts in two d i f ferent  people.  Consequently,  the i r  m e m o r i e s  of 

what they have hea rd  or  seen  will  be ve ry  d i f ferent .  Although a model  which i n c o r p o r a t e s  the 

n e c e s s a r y  o rgan i smic  va r iab les  will n e c e s s a r i l y  be much more  complex  than the s t i m u l u s -  

based model ,  the a t t rac t ion  of the s i m p l e r  model should not blind us to i ts  inadequacies .  

We have argued that, in some sense ,  l inguis t ic  m e m o r y  does not e x i s t .  Ra the r ,  

things heard  or  r ead  contr ibute  to the cons t ruc t ion  of in ternal  thoughts in the l i s t ene r .  These 

thoughts a re  re - thought ,  with more  or  l e s s  f ideli ty,  at the t ime of r e m e m b e r i n g .  But it is  the 

thoughts,  not the l inguis t ic  input, which a r e  r e m e m b e r e d .  
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