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Un lvers i ty  o f  I l l i n o i s  a t  Urbana-Champaign 

I t  i s  now widely accepted tha t  natural  lan- 
guage comprehension i s  a construct ive process. 
Information in mcourse  i n te rac ts  w i th  a va r ie t y  
of impinging Eontextual factors ( inclwdlng, most 
promi nent l  y, the comprehender ' s pre-exi s t  i ng , 
knowledge) i n  an ?c t  lve, c rea t ive  process that  
resu l t s  i n  understandings not der lvable by any 
so le ly  l i n g u i s t i c  o r  log ica l  analys is  ( c . f . ,  
Bransford & Mecarrel 1, 1975; Spi ro, 1977, i n  
preqs) . Acceptance o f  the construct  fve v i ~ w  o f  
comprehension enta i  1 s a concomi tan? d e l  imi  t a t  ion 
o f  the range o f  possible theor ies o f  mental 
representat ion. Knowledge s t r uc  tor es must possess 
sbme c a p a b i l i t y  f o r  detect ing the ptmgmatic, as 
we1 1 as l o g i c a l  ,: ihpl fcat ions o f  the incomplete 
data contained i n  discourse ( c . f . ,  Charniak, 
1974; Mlnsky, 1975; Rumelhart & Ortony, 1977, 
Schank & Abelson, 1977). I n  other  words, know- 
ledge st ructures must contain considerable 
jnformaticin about the way the wor ld  usual ly  works. 
This cha rac te r i s t i c  o f  representation i s  useful  
and e f f i c f e n t  because natural  and socia l  contexts 
do produce s u f f i c i e n t  constra ints  on wor ld ly  
events and ideas as t o  make them, t o  a l im i ted  
extent, o t d e r l y  a ~ d  predictable.  

However,a po in t  o f ten  overlooked i s  that  
these same know7edge structures , w i  t h  the i r 
information about the world 's order1 iness', may 
al low f o r  more e f f i c i e n t  processing and memorial 
representation o f  e x p l i c i t  information i n  d i s -  
course, i n  add i t ion  t o  t h e i r  r o l e  i n  der iv ing  
i m p l i c i t  information. This paper w i l l  be con- 
cerned w i  t h  the psychological pro5ess ing o f  
( imperfect ly)  predic table o r  der ivable informa- 
t i o n  that  i s  nevertheless e x p l i c i t  i n  discourse. 

Predic table Information i n  Discourse 

Despi t e  the f a c t  t h a t  most research on 
i n f e r e n t i a l  Processeq i n  comprehension has been 
concerned w i t h  generation o f  i m p l i c i t  informa- 
t ion,  much i n f e r e n t i a l l y  re la ted  information 
i s  embod-ied e x p l i c i t l y  i n  cftscourse. We are 
r e f e r r i n g  here p r i m a r i l y  t o  pragmatic inferences, 
i.e., imp l ica t ions  tha t  are usua l l y  but not  
necessar i 1 y true. Language i s infrequent 1 y 
characterized by absolute redundancy; semdn t i c 
content i s r a r e l y  "repeated ,I1 except f o r  speci at 
purposes such as emphasis. However, pragmatic 
inferences are only  imperfect ly predic table.  I f  
you read tha t  a karate champion h i t  a block, 
uncertainty i s  reduced by a lso  reading t h a t  the 
block broke, despi te  the f a c t  t ha t  tha t  outcome 

i s  usual ly  t o  be expected. S i m i l a r l y ,  i t  would 
nat be considered unusual when r e l a t i n g  the 
events a t  a b i r thday  pa r t y  t o  mention that  there 
was a 'take wi t h  candles blown out by the 
celebrant. Many things go i n  stereotyped ways 
but requi re e x p l i c i t  mention because thE 
stereotype does not describe a l l  poss ib le cases. 
Throughout t h i s  paper, "predictable1' is used 
as a shorthand fol- " imperfect ly predic table,  o r  
characterized by s i g n i f i c a n t l y  less  than per- 
f ec t  uncertainty."  

How i s  e x p l i c i t  but predictable information 
processed? As was mentioned above, a t t e n t i o n  
has been p r i m a r i l y  devoted t o  the processing 
o f  i m p l i c i t  predic table information, leaving 
l j t t l e  guidance on b e  present issue. However, 
i n  a v a r i e t y  o f  theore t iza l  o r ien ta t ions ,  there 
i s  a common imp l ica t ion  about howrpredictable 
information would be dea l t  w i th :  simply out, 
e x p l i c i t  information, whether p red ic tab le  o r  
not, receives s u f f i c i e n t  processing t o  be 
encoded i n  long-term memory. For example, 
Kintsch (1974) assumes " that  subjects process 
and s to re  [an inference] whether o r  not i t  i s  
presented e x p l i c i t l y t 1  (p .  154). I t  i s  d i f f i c u l t  
to-imagine discourse representat ion theor is ts ,  
who argue for' the e x p l i c i t  representat ion i n  
memory o f  imp1 i c i  t inferences (e .g . ,  
Frederi Rsen, 1975, Meyer, 1974) , arguing tha t  
e x p l i c i t  inferences are - not represented. I n  
schema theor ies (e.g., Rumel h a r t  f Ortony, 
1977), e x p l i c i t  discourse in format ion i s  used 
t o  bind schema var iables, again suggesting 
tha t  p red ic tab le  information would receive 
e x p l i c i t  m in ta l  representation. I f  anything, 
one would expect e x i s t i n g  th2or ies t o  p red i c t  
t ha t  e x p l i c i t -  inferences would receive a 
s t;onger memor i a 1 represen t a t  i on than un- 
p red ic tab le  information, given t h e i r  greater  
contextual support. For example, i n  t h e i r  
associat ive network model, HAM, Anderson and 
Bower (1973) argued that  the greater  the number 
o f  interconnect ions between information, the 
g r e a t e r  the l i kd l i hood  tha t  information w i t h i n  
the interconnected network would be r e c a l l  ed, 
This view w i  1 1  be referred t o  as the "storage 
of expl i c i  t inferences" (SEl) hypothesis. 

An a l t e r n a t i v e  hypothesis i s  t h a t  predic table 
information, however cent ra l  t o  a discourse, 
i s  taken f o r  granted, processed on!y super- 
f i c i a l l y  and receives an attenuated cogn i t i ve  
represen t a t  ion o r  no-endur inq representat ion 



a t  a1 I .  I f needed subsequent t y  , i f can be de- 
r i ved .  This iview w i l l  be re fe r red  t o  as the 
" s u p e r f i c i a l  processing o f  e x p l i c i t  inferencest '  
(SPE I )  hypothesis. Processing expl i c i  t inferences 
i n  such a manner has the advantage o f  a cogn i t i ve  
economy o f  represen t a  t i o n  (besides a f i ke 1 y reduc- 
t i o n  i n  processing t ime), Most in format ion tha t  
i s  a c q u i r e d w i l l  never be used again. It would 
then seem t o  be more e f f i c i e n t  t o  devote e x t r a  
processing e f f o r t  t o  the occasions when the 
in format ion i s  needed ( i . e . ,  by d e r i v i n g  i t  when 
remembering) ra ther  than exer t ing  e f f o r t  toward 
s tab le  encoding a t  the time o f  comprehension. 

Experiments on the Representation o f  
E x p l i q i t  Inferences 

There are considerable problems i n  designing 
an empir ica l  t es t  o f  the hypothesis t h a t  e x p l i c i t  
pragmatic inference5 i n  discourse are no t  repre- 
sented i n  long-term memory. I f  one merely t e s t s  
memory f o r  the inference, f e i  l u r e  t o  remember 
couTd be a t t r i b u t e d  t o  no t  s t o r i n g  the informa- 
t i o n  o r  t o  s t o r i n g  and then f o r g e t t i n g  i t ,  i f  the 
inference i s  rememberea', i t  could be because i t  
was stored and then re t r ieved,  o r  j t  may have 
been generated a t  the time o f  t e s t  w i thout  having 
been stored. 

Sp i ro  and Esposi t o  (1977) developed a para- 
digm not  subjkct  t o  the a m b i g u i t ~ e s  o f  in te rpre-  
t a t i o n  o f  the more simple design discussed above 
The p r i m a r y  manipulat ion g f  i n t e r e s t  involved 
subsequent lyrvi  t i s t i n g  the fo rce  o f  an e a r l i e r  
e x p l ; c i t  inference. i f  the inference i s  not  
stored, c e r t a i n  p red i c tab le  e r ro rs  i n  r e c a l l i n g  
i t  should be made. 

I n  the f i r s t  experiment, subjects  were pre- 
sented s t o r i e s  'which contained informat i on  A, B, 
and C such tha t  B was s t rong ly  impl ied by A 
except i n  the presence o f  C. For example, the 
A, B, and C elements i n  one s to ry  (about a demon- 
s t r a t i o n  by a karate champion) could be para- - 
phrased as f o l l o w s ~  

A: The karate champion h i t  the block. 
B: The b lock broke. 
C: He had had a f i g h t  w i t h  h i s  w i f e  

e a r l i e r .  I t  was impai r ing h i s  
concentrat ion. 

C was e i t h e r  presented p r i o r  t o  A and B (C-Before) 
a f t e r  A and B, (C-After) ,  o r  no t  a t  a l l  (NO-C). 
When C was not included i n  the s to ry ,  if S P E l  
i s  cor rec t ,  the B element should be taken for 
granted, processed on ly  superf i-ci-1 l y ,  and not  
s tab l y  represented. I t  would be de r i vab le  i f  
needed. However, i f  C i s  presented.after A and 
0 ,  memory f o r  B should be-impaired s ince  B was 
not  s tored and C w i l l  b lock i t s  d e r i v a t i o n  from 
A a t  the time o f  t e s t .  On the o ther  hand, i f  C 
occurs i n  the t e x t  p r i o r  t o  A and 0, then B i s  
not s t rong ly  impl ied by-A. 8 cannot be taken 
f o r  granted w i t h  the assumption tha t  i t  can be 
generated l a t e r  i f  needed. Here B should be 
s t a b l y  represented and memory fo r  B should no t  
be impaired. 

However, i f  SEl i s  cor rec t ,  memory f o r  B 
should not be a f f e c t e d  by whether C i s  before o r  

a f t e r  A and B, s ince B i s  ,tored whether i t  1s 
imp1 ied  by A (C-After) o r  not  impl ied by A 
(c-Before). Two ob jec t  ions t o  t h i s  argument 
can be made. The in fo rmat ion  might be stored, 
but remembering C might lead t o  a dec is ion  
tha t  the memory f o r  B must be mistaken (a  
k ind  of output in te r fe rence) .  However, C i s  
present whether i t  occurs before o r  a f t e r  A and 
8, so such an explanat ion would not accotrnt 
f o r  d i f f e r e n t i a l  e f f e c t s  of C-placement. The 
o ther  p o s s i b i l i t y  i s  t ha t  8 i s  represented i n  
C-After, but  the representat ion i s  a l t e r e d  
OJ- corrected when the C informat ion- i s encoun- 
tered. This  p o s s i b i l i t y  was inves t iga ted  i n  
the second experiment. 

I n  the f i r s t  experiment, the f o l l o w i n g  
,pre'dict ions of the SPE l  hypothesis-were tested. 
More e r r o r s  i n  response tg questions about the 
presented p red ic tab le  in format ion (0)  should 
be made i n  the C-After than i n  the C-Before 
cond i t ions .  Er rors  can be erroneous judgments 
tha t  noth ing about the  impl ied in fo rmat ion  
was presented, c a l l  ed 8-Ment i on  e r r o r s  (e.g. , 
the s t a r y  d i d  no t  mention whether the b lock  
was broken), o r ,  when the subject be1 ieves 
tha t  something about B was mentioned, re- 
membering i n c o r r e c t l y  what was s p e c i f f c a $ l y  
sa id  i n  the d i r e ~ t i o n  o f  conforming w i t h  the 
C information, c a l l e d  B- tneorrect  e r r o r s  
(e.g., i t  said i n  the s to ry  tha t  the b lock  
d i d  not  break when he h i t  i t ) .  Confidence i n  
e r r o r s  o r  the l a t t e r  k ind  were a l so  analyzed. 
I f  subjects  are as conf ident  about these 
e r r o r s  as they are about t h e i r  accurate 
responses, I t  would be even more d i f f i c u l t  t o  
mainta in the hypotheqis t h a t  the e x p l i c i t  in -  
ferences were represented. 

I n  the No-C cond i t ion ,  B-Mention e r r o r s  may 
occur s ince B would not  be represented pccord ing 
t o  the S P t l  hypothesis. The more important 
p r e d i c t i o n  regarding the No-C cond i t i on  i s  
t h a t  B- Incorrect  e r r o r s  should not  occur more 
o f t e n  than i n  the C-Before cond i t ion .  Other- 
wise, the d i f f e rences  between C-Before and 
C-After might be a t t r i b u t a b l e  t o  heightened 
accuracy due t o  g rea ter  sa l ience o f  the  impl ied 
informat ion  i n  the former cond i t i on  r a t h e r  
tttdn greater  inaccuracy due t o  a f?ai l u r e  t o  
s to re  the impl ied in fo rmat ion  i n  the  l a t t e r  
condi t ion.  

9 

College sub jec ta  read e i g h t  t a rge t  
v igne t tes  each conta in ing  A and B information, 
and C in format ion included o r  not and placed 
as a func t i on  o f  which o f  the three cond i t ions  
subjects were randomly assigned to. C informa- 
t i o n  was always on a separate page from ttte A 
and 1 in format ion,  and subjects  were i ns t ruc ted  
t o  not  look back a f t e r  reading a page. A f t e r  
reading a l l  the v igne t tes ,  the  subjects-were 
tested f o r  t h e i r  memory f o r  the v ignet tes .  
O f  p a r t i c u l a r  i n t e r e s t  Mere the two types o f  
questions, mentioned above, concerning the B 
in format ion (remember, 0 was always e x p l i c i t  
i n  the s to r l es ) .  

- The resul  t s  supported the hypothesis tha t  
pragmatic inferences presented i n  t e x t  a re  
s u p e r f i c i a l l y  processed and do no t  rece i ve  a 



s tab le  andendur ing representat ion i n  memory. i n  
the C-After condit ion, subjects tended e i t h e r  t o  
repb r t  t ha t  the inference was no t  presented I n  the 
text Or t h a t  the opposi te o f  t he  inference was 
presented. Furthermore, confidence i n  these 
e r r o r s  was as h igh  as confidence I n  co r rec t  mem- 
or ies .  I t  i s  d i f f i c u l t  t o  r e t a i n  the no t i on  t h a t  
in ferentes a r e  deeply processed and s tab l y  encoded 
 hen the C-Af t e r  man i pu 1 a t  i on can produce e r ro rs  
1 i ke  remembering the b lock  was n o t  broken when 
the karate champion h i t  1 t. The r e s u l t s  cannot 
Be a t t r i b u t e d  t o  in te r fe rence produced by the 
i n fe rence -v i t i a t i ng  C In format ion a t  output, 
since the B B e f o r e  subjects would a l s o  be subject 
to such Interference. Neither can the r e s u l t s  be 
r t t r i b u t e d  t o  d i f f e r e n t i a l  a v a i l a b i l i t y  o f  C a t  
3u tput, perhaps due t o  p r  imacy/recency e f fec ts  
re la ted  t o  the  p o s i t i o n  o f  F' in $he tex t ,  s ince 
the in format ion was almost a l w a y ~  reca1,led. Also, 
unimportance o f  the B in fo rmt ion  i s  not a v i a b l e  
a l t e r n a t i v e  since B tended t o  be cent ra l  t o  the 
s to ry  (e.g., i n  a s to ry  about a karate champion's 
performance, i f l format ion about h i s  success i n  the' 
demon st ratio^ i s  c e ~ t a i n l y  important). 

One a l t e r n a t i v e  i n t e r p r e t a t i o n  tha t  remains 
i s  that suolecrs do deeply process and s tab ly  
encode the presented in-ference, bu t  "correct"  
t h e i r  representat ion when the i n fe rence -v i t i a t i ng  
information i s  presented. If subjects  are s t o f i n g  
B and then changing o r  cor rec t ing  i t  a t  the t ime 
C i s  preserrted, e r ro rs  oh k should occur I n  the  
C-After cond i t i on  no matter how soon the t e s t  i s  
admj n i s tered a f t e r  read i ng . However, i f the SPE l 
hyptrthesfs i s  correct ,  when deiay i n t e r v a l s  are 
b r i e f  enough some surface memory f o r  the super- 
f i c l a l i y  processed 0 in format ion may remain,. 
reducing the numb@ of B errors,  Accordingly, 
i n  the second experiment subjects were tested 
qi'ther im&d i ately. a f t e r  reading each s t o r y  
('Interspersed Quest ions condition)-, as i n  the 
f i r s t  experiment, a f t e r  the Cn t i re  set  o f  s t o r i e s  
had been read tQues t ions-Af t e r  cond i t ion) , hga i n , 
the C-Before and C-After manipulations were 
emp 1 oyed . 

The r e s u l t s  o f  the second experiment r e p l i -  
cated those o f  the f i r s t  one i n  the  Questions- 
A6ter cbndi t ion.  Furthermore, the C-af t e r  
e f f e c t  was l a r g e l y  absent i n  the lnterspersed 
Querkions condi t ion,  demonstrating tha t  the , 
e f f e c t  i s  n o t  due go s t o r i n g  and then changing 
the representat loq of the B information ( the  
e x p l i c i t  inference). 

Re1 a ted l ssues 

The discussion of  imp l ica t ions  o f  the  super- 
f i c i a l  processing e f f e c t  w i  1 1  a t  times &e 1 i m i  red 
t o  reading ra ther  than 1 i s t w i n g .  Most o f  the 
fo l lowing i s  o f  a specuSlative nature. 

Representation and Under 1 y i ng Mechan i sms 

Assuming some compatible representat ion 
system, what character i zes the processes t h a t  
produce the s u p e r f i c i a l  processing e f f e c t ?  At  
t h i s  time, on ly  speculations about a1 te rna t i ve  
p o s s i b i l i t i e s  can be of fered.  There ar< three 
p o t e n t i a l l y  bene f i c ia l  aspects o f  s u p e r f i c i a l  
processing o f  e x p l i c i t  p red i c tab le  information: 

cogn i t i ve  e m m y  ( the in format ion need not be 
spec i f  i c a l  1 y s tored i n #  long- term memory) , speed 
o f  processing (you can prooess and understand 
such Informat ion r a p i d l y ) ,  and au tomat ic i ty  of 
processing ( less  consCioqs e f f o r t  and d i n g  
memory .space are  'required). 

Two simple, pre l iminary accounts o f  the 
f i r s t  f ac to r ,  cogn i t i ve  economy, can be offered. 
The superf i c i at  process i ng phenomenon appears 
most compatible w i t h  a schema-theoretic mode 
o f  representat ion. Perhaps v a r i a b l e  bindings 
t h a t  are d e f a u l t  (or a t  leas t  h i g h  probab i l  i ty )  
values are n o t  e x p l i c i t l y  i n s t a n t i a t e d  when 
they a re  e x p l i c i t  i n  discourse (bu t  see the 
discussion o f  Determinants o f  Performance 
V a r i a b i l i t y  below). However, one should not  
be ove r l y  persuadtd by the  s i m p l i c i t y  04 such 
an account. Other types o f  representat ion 
systems could a l so  account f o r  the phenomenon. 
For example, a spreading a c t i v a t i o n  mode? 
(e.g., C o l l i n s  & l o f t u s ,  1975) might  p r e d i c t  
t ha t  e x p l i c i t  in format ion i s  no t  tagged i n  
memory when i t  has been recent ly  ac t iva ted  w i t h  
some greater  than c r i t e r i o n  s t rength.  Th is  
issue w i l l  receive fu r the r  d iscuss ion i n  the 
next sect ion. 

Regarding speed of  processing, several 
poss ib i  1 i t i e s  may be o f f p m d :  the  in format ion 
i s  a c t u a l l y  predicted, perhaps fo l lowed by a 
se lec t i ve  scanning f o r  p a r t i a l  c lues o f  con- 
f i rmat ion (e.g., the word "broke" i n  the karate 
champion example; perhaps such checks couM be 
made i n  the v i sua l  per iphery and, when posi -  
t i v e ,  r e s u l t  i n  saccades t h a t  s k i p  the predicted 
information),  o r  the expectat ion may be formed 
a f t e r  beginning t o  read the p red ic tab le  informa- 
t i o n  fo l lowed by skipping ahead to the next 
l i n g u i s t i c  u n i t  ("Oh. They're t a l k i n g  about 
t H i  s now. We1 1 there 's  no doubt how i t  W I  11 
t u r n  out.  I can pass t h i s  by."); o r  temporary 
b ind ing o f  a schema va r iab le  ( e s s e n t i a l l y  a 
v e r i f i c a t i o n  o f  f i t )  may be more r a p i d  than 
more durable i ns tan t i a t i on ,  o r  l ess  metacognit ive 
a c t i v i t y  (pondering, studying, rehearsing, 
etc.) may be devoted t o  p red i c tab le  informat ion, 
given i t s  d e r i v a b i l i  t y  ( t h i s  a l s o  re la tes  t o  
automat i c i  t y ,  obviously).  Regarding auto- 
m a t i c i g ,  i t  seems l i k e l y  t h a t  the amount o f  
conscious processing requi red would be nega- 
t ~ v e l y  c o r r e l a t e d  w i t h  the goodness o f  f i t  t o  
p r i o r  knowledge. Thus conscious attempts t o  
make sense o f  p red ic tab le  in fo rmat ion  would be 
expected less of ten.  Also, r e l a t e d  to  the 
suggestions above regarding expectat ions and 
r a p l d i t y  o f  processing, the opera t ion  o f  some 
p rea t ten t i ve  process ( I n  the sense o f  Neisser, 
1967) is, a p o s s i b i l i t y .  Na tu ra l l y ,  i t  may be 
the case t h a t  a11 o f  these f a c t o r s  a re  con- 
t r i b u t  ing. However, some o f  ttfe fac tors  may - 
be mutual ly  exclusive. For example, i f  d e f a u l t  
values are processed automat ica l ly ,  an expecta- 
t i o n  and conf i rmat ion  process may be redlrndant. 

Determinants o f  Performance V a r i a b i l  i t y  

Occurrence o f  s u p e r f i c i a l  processing and 
f a i l u r e  t o  s t o r e  information probably depends on 
more than p r e d i c t a b i l i t y  o r  d e r i v a b i l i t y  con- 
s idered I n  i s o l a t i o n .  F o r o n e  th ing ,  the 



YE: 
d e s i v a b i l i t y  o f  o ther  in format ion i n  the d i s -  
course w i l l  have an e f f e c f .  The grea ter  t he  
p ropor t i on  o f  f i t  t o  one's schemata f o r  the d i s -  
course as a whole, the more l i k e l y  i,t i s  t h a t  
conforming in format ion w i l l  be l e f t . t o  be de- 
r i ved .  if a s t o r y  takes place i n  a restauraQt,  
and a1 1 the res taurant - re la ted  informattion i s  
t y p i c a l  then t h a t  aspect o f  the s t o r y  can be 
s to red  w i t h  the abs t rac t  schema node " t y p i c a l  
res taurant  a c t i v i t i e s . ' '  However, when the pro- 
p o r t i o n  o f  f i t  i s  poor, i,e., some a t y p i c a l  
events occur, even t y p i c a l ,  p red i c tab le  events 
may have t o  be stored. 

Occurrence o f  superf  i c ia1  processing i s  
a l s o  l i k e l y  t o  be a f fec ted  by the ex ten t  t o  
which the system i s  taxed. When the system i s  
overloaded, as when the re  i s a la rge  amount of- 
in format ion t o  be acqui red o r  the t ime t o  
acqui re the h f o r m a t i o n  i s  l i m i t e d ,  more super- 
f i c i a l  processing and leav ing  o f  in fo rmat ion  
t o  be der ived probably goes on. Perhaps the 
system has f l e x i b l e  c r i t e r i a  f o r  d e r i v a b i l i  t y ,  
reducing c r i t e r i a  under over load cond i t ions  and 
increasing them when processing load i s  l i g h t  
(and when demands f o r  r e c a l l  accuracy a re  h igh  
or' when subsequent a v a i l a b i l i t y  of the informa- 
t i o n  i s  l i m i t e d ) .  B r i e f l y  d igress ing,  Shere may 
be a temptat ion t o  confuse s u p e r f i c i a l  pro- 
cess ing-o f  der ivab le  in format ion w t t h  skimming. 
However, skimming i s  a se lec t i ve  seeking and 
then deep process i_ng o f  s i  t u a t  ional  ly  important 
in fo rmat ion  (see FRUMP, i n  Schank t Abel son, 
1975) whereas s u p e r f i c i a l  processing involves 
s e l e c t i v e l y  - not processing deeply in fo rmat ion  
perceived as der ivable,  however important i t  
might be. I n  o the r  words, the same in fo rmat ion  
t h a t  might receive more a t t e n t i o n  w h i l e  skimming 
may receive less a t t e n t i o n  i n  normal s i t u a t i o n s  
i f  the in fo rmat ion  i s  der ivable.  Th i s  w i l l  
happen t o  the ex ten t  t h a t  skimming r e s u l t s  i n  
shal low processing o f  e a r l i e r  in fo rmat ion  t h a t  
i s  the bas is  f o r  t he  d e r i v a b i L l t y  o f  t he  l a t e r  
information. 

Besides context-based v a r i a b i l i t y  i n  
d e r i v a b i l i t y  c r i t e r i a ,  research i n  the  psychology 
o f  p r e d i c t i o n  i nd i ca tes  the p o t e n t i a l  ope ra t i on  
o f  a genera1 b ias  i n  determining the c r i t e r i o n  
for d e r i v a b i l i t y  and s u p e r f i c i a l  processing. 
For example, F i  schof f  (1 975, 1977) ha3 found 
t h a t  when people a r e  t o l d  t h a t  some event has 
occurred, they increase t h e i r  sub jec t i ve  
probabi 1 i t y  es t  irnate o f  the 1 i k e l  ihood t h a t  
the event was going t o  occur, S i m i l a r l y ,  estima- 
t i o n  af how muEh was known before  being-  g iven a 
c o r r e c t  answer increases when the answer i s  
provided. I n  the case o f  s u p e r f i c i a l  processing 
o f  in format ion in  discourse, i t  i s  poss ib le  t h a t  
the der i vab i  1 i t y  o f  - information i s  overest imated 
a f t e r  i t  i s  e x p l i c i t l y  encountered. I t  seems 
t o  be a fairly comm~n'ex~er ience,  f o r  example, 
t o  no t  w r i  t e  down an idea t h a t  you a r e  sure 
w i l l  be der ivab le .  agaia l a t e r ,  on l y  t o  f i n d  
subsequent d e r i v a t i o n  impossible. What i s  being 
suggested here i s  a source o f  f o r g e t t i h g  no t  
u s u a l l y  discussed i n  memory theor ies:  super- 
f i c i a l  brocessing o f  in fo rmat ion  whose d e r i v -  
a b i l i t y  has &en overestimated. 

The Form ~f Exprespion of Der ivable l nformat ion, 

Semantic content, p r i o r  knowledge, a8d task 
contexts  a re  not the  o n l y  determinants o f  per- 
ceived d e r i v s b i l i t y .  The I i n g Q f s t i c  fcmn i n  
which in format ion i s  expressed w i l l  sometimes 
prov ide  s igna ls  of what information i s  a l ready 
known 'br can be taken f o r  granted, as when 
in fo rmat ion  i s  expressed near the  beginning o f  
a sentence (c.f., Ctark 6 Haviland, 1977, on 
the  g i ven-new s t  Pa tegy) , Tak 1 ng an example from 
Morgan and Green ( I n  press) , compare sentences 
(1) and (2). 

(1) The government has no t  ye t  acknowledged 
tha t  d i s t i l l e d  water causes cancer. 

(2) That dist. i  1 l e d  water causes cancer has 
no t  ye t  been acknowledged by the 
government . 

I n  (2) there i s  a s t ronger  imp1 ied presumption 
o f  the t r u t h  o f  the  p ropos i t i on  regard ing d i s -  
t i l l e d  water and cancer than there 7s i n  (1 ) .  

I n  general, i t  seems tha t  p l a c i n g  Lnforma- 
t i o n  i n  a sen tence - in i t i a l  subordinate clause: 
lowers the-super f ic ia l  processing c r i t e r i o n .  
Consider c o n t i  nuat ions (3) and (4) o f  "The 
ka ra te  champion h i t  the  block." 

(3 )  The b lock  broke, and then he bowed. 
(4)  R f t e r  the b lock  broke, he bowed. 

The b lock ' s  breaking would appear t o  be more 
taken f o r  granted i n  (4)  than i n  ( 3 ) .  

L i n g u i s t i c  s igna ls  o f  p r e d i c t a b i l i f y  o r  
d e r l G a b i l i t y  need not  be i m p l i c i t .  Consider 
cont  i nuat ions (5) , (6) , and (7) o f  the  same 
sentence as above. 

(5) Obviously, the b lock  broke. 
(6) As you would expect, the b l o c k  broke. 
(7) Natural  l y ,  t he  b lock broke. 

Words 1 i k e  "c lear  1 y" and phrases 1 i ke "of  
course11 are  e x p l i c i t  1 i n g u i s t i c  s igna ls  t h a t  
in fo rmat ion  t o  f o l l o w r i s  p r e d i m M e  and can 
be s u p e r f i c i a l t y  processed. However, one would 
expect t h a t  such s i g n a l s  could have t h e i r  e f f e c t  
o n l y  f o r  in fo rmat ion  w i t h i n  an acceptdble range 
o f  p l a u s i b i l i t y .  That i s ,  a p l a u s i b l e  bu t  n o t  
p r e d i c t a b l e  con t i nua t i on  may be more l i k e l y  t o  
be taken (erroneously) as p r e d i c t a b l e  when 
preceded by a l i n g u i s t i c  s igna l .  However, i f  
the  in format ion conta ins  s a l i e n t  imp laus ib le  
aspects or  something c l e a r l y  i r r e l e v a n t ,  a 
s igna l  1 ing  phrase such as "as you would expect" 
might  r e s u l t  i n  mare a t t e n t i o n  being devoted 

7. 
t o  the  c o n t i n u a t ~ o n  ~n fo rn lb t i on .  

Imp l i ca t i ons  f o r  the  Nature o f  Discourse Memory 

To the ex ten t  t h a t  d iscourse i s  super- 
f i c i a l l y  prqcessed, mgmory must be r e c o n s t r u c t i v e  
r a t h e r  than reproduct i ve. Rather than re-  
t r i e v i n g  t races o r  i n s t a n t i a t i o n s  o f  pas t  
experienge, the p a s t  must be i n f e r r e d  o r  der ived.  
Just as a p a l e o n t o l o g i s t  recons t ruc ts  a dinosaur 
From bone fragments, the pas t  must be recon- 
s t ruc ted  from the  incomplete data exp l  i c i  t l y  
stored. Evidence f o r  such r e c o n s t r u c t i v e  



processes has been provided by Spiro (19771, who 
found a pervasivk tendency for  subjects t o  pro- 
duce pred l c  table mean ing6chang ing d i-s t o r t  ions 
and importations i n  tex t  r eca l l  under ce r ta in  
conditions. I n  general, when subsequently en- 
countered information contradicted cont lnuat lon 
expectations derived from a target  story, the 
s tory  f requentiy was reconstructed i n  such a way 
as to  reconci 1 e o r  cohere w i  th  the continuation 
information, This process o f  i n fe r r ing  the past 
based on the present was termed accommodative re- 
construction. Af ter  a long re tent ion interval ,  
subjects tended t o  be more confident that t he i r  
accommodative reca l l  errors had ac tua l l y  been- 
included i n  the story than they were confident 
about the accurate aspects o f  t h e i r  reca l l .  Why 
should such gross errors occur and then be 
assigned such high confidence? Part  o f  the answer 
surely involves the i r  function i n  prbducing co- 
herence. S t i l l ,  l t  i s  somewhat surpr is ing that 
subjects should be so sure they read information 
that bore not even a d istant  i n fe ren t i a l  re la t ion -  
ship t o   hat they actual ly  d i d  read, 

Spiro suggested that the basis for  such an 
e f fec t  may be i n  the way information i s  treated 
a t  the time of comprehension; namely, i t  i s  
super f i c ia l l y  processed and not  stored i n  long- 
term memory. Then, when remembering, indiv idual  s 
should know (a t  least  t a c i t l y )  that  considerable 
amounts o f  predictable o r  derivable informat ion 
they have encountered w i l l  not be avai lable i n  
memory, I n  that  case, r eca l l  would t yp i ca l l y  
involve der iv ing a l o t  o f  missing information. 
Accordingly, i t  would not be surpr is ing tha t  
subjects faced w i th  njemories that  lack coherence 
would assume that  missing reconci l ing information 
was presented but only superficial 1 y processed 
a t  comprehension, The information could then 
be derived a t  reca l f  with high.confidence. Hence 
the capacity f o r  restructur ing the past based on 
the present. 

indiv idual  Differences 

A f i n a l  caveat should be o f fered regarding 
the super f ic ta l  processing e f f ec t ,  but also 
appl icable t o  al.1 research on xhema-based pro- 
cesses in  comprehension and memory. The assump- 
t i on  i s  usual ly  made that there are  no qua l i ta -  
t i v e  di f ferences between ind iv idua ls  i n  the 
manner i n  which discourse i s  processed. How- 
evet, Spi r o  and h i  s cot leagues have recent l y 
found that r e l i a b l e  s t y l e  differences can be 
predicted in ch i ld ren ( ~ p i r o  & Smith, 1978) and 
i n  co l  lege students ( ~ p i r a  6 T i  r re ,  i n  preeara- 
t ion) .  Some indiv iduals appear t o  be more d i$-  
course bound, tending toward over-re1 iance-on 
bottom-up processes. Others are more p r i o r  
know1 edge bound, tending toward over-re1 ance 
on top-down processes. For the adu l t  bottom- 
up readers, p r i o r  knowledge obviously must be 
used t o  a ce r ta in  extent i n  comprehension. How- 
ever, where use o f  p r i o r  knowledge i s  more 
optional, e.g., i n  provid ing a scaf fo ld ing f o r  
remembexing information (Anderson, S p i ~ o ,  & 
Anderson, 1978), the bottom-up readers capi ta 1 i ze 
less. Whether the l a t t e r  type o f  indiv idual  w i l l  
evince less knowledge-based super f i c ia l  pro- 
cessing (again an opt ional use o f  p r i o r  know- 
ledge) I s  a question cur rent ly  under investiga- 
t ion. 
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