
Past exper ience can faci l i tate subsequent perceptual  act iv i t ies as wel l  as serve as the basistbr  recogni t ion memory.  However.  the memory under ly ing perceptron rs commonlv as-sumed ro be more' .general . .and.  consequenr ly.  to preserve- less i " ; ; ; ; , ; ; ; ; ; ; ; ; i l , ; l -
i ia l  event  than does rhe memory that  under l ies recogni t ion tbr  a speci l lc  episode. In con-trast '  expenments are performed which demonstrate that  perceptual  ident i f icat ion andrecogni t ion memory both re ly on memory for  s ingle p. io.  pro. . . r ing episodes.  In these ex-per lments '  the subjects ' re l iance on data-dr iven *r t " r  tnan concef iuai ty dr iven processing
of  a word was changed by vary ing the context  in which the word was rear l .  , {  gre:rrer  degreeofdata-dr iven processing ofa word.  such as having a subject  read (he word out  ofcontext .faci l i tated later  perceptual  ident i f icat ion of  that  word.  conu.rr . i f .  ,  gr .u, . , -  degree ot .con-ceptual ly  dr iven processing ofa word'  such as having the subjecr generate the word f rom aconceptual  c lue'  resul ted in bet ter  recogni t ion r . rno.y ant l  iess iaci l i tat ion of  perceptu. l
ident i f icat ion. .This sensi t iv i ty  of  perceprual  rdent i f icar ion to rhe balance berweendata-dr iven and conceptual ly  dr iven pto. . r r ing in a s ingle p. io.  pro. . r r ing episode provide:a means of  anaiyzing in leract ive processes in reading.

Memorl' for past experience can be re- recognition memory and recall is treaterj asvealed by perceptual  act iv i t ies as wel l  as by being cue to processing rhat  is  posrpercep-per formance on tests of  recogni t ion mem- tual ,  and thaiserves to prov ide a sem.n.cory or  recal l '  However,  the memory under-  in terpretat ion or  to  e laborate the encot j ingly ing percept ion and that  under ly ing e i ther  of  a perceptual  evenr (e.g. .  Anderson &recal l  or  recognir ion memory have been Redei .  lgTi :  cra ix  &- furv ing.  rg7_51.  11 5, , ,t reated in  very d i f ferent  manners in  the re-  been suggested that  the perceptual  c l rar l rc-cent  l i terature '  Per formance on tests of  rec-  ter is t ics of  any event  are rapic l ly  fbr .gotrenogni t ion mernory or  recal l  is  typ ical ly  so that  i t  is  pr imal i ly  rhe meuning ot .  i . rnt reated as re ly ing on memorv for  a par t icu-  event  that  is  remembered over .  the lon! :lar  pr ior  episode whi le  percept ion is  seen as term (e.g. .  Craik  & Lockhart .  rcz: :  src l r . :u t i l iz ing more general  abstract  representa_ i967) .
t ions of  knowledge.  such as , .h . .no,  o.  Fo '  percept ion.  context  has been mlLnip-Iogogens (e 'g '  Fr iedman.  1979:  Morton.  u lated as a means of  invest igat ing the in ter . -1969'  1979:  Mccle l land & Rumelhar t .  198 I  :  act ion between conceptu. i ly  dr . iv .en andTulv ing '  1972) '  These abstract  representa-  < jata-dr iven processing.  when u wrr .d ist i ons  a re  sa id  t o  be  u t i l i zed  i n  a  i e l a t i ve l v  reud  i n  con tex t .  expec ta t i ( ) ns  ga inedinvar iant  t 'ashion across s i tuat i t - lns ancl  to  through conceptual iv  dr- iven pr .ocessinu l r r .echange  on l y  s l ow ly ' .  a l t hough  tempora ry  sa id  t t  compensa te  t b r -  , r .  comp lcmenr  t nep r im ing  can  occu r '  The  ex t reme  va r i nb i l i t y .  ev . i dence  ga ined  bv  v r sua l  p rocess ing .  d lL r r r -in  encoding that  is  observet j  in  s tudies of  t l r iven p." i " r r i "g.  Context  c i rn act  r ( )
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no interest  s ince percept ion is  thought  to not  actuai ly  presented to be read.  Concep-re ly  on abstract  representat ions rathei  than tual ly  dr iven processlng is  i i lent i f ied wi thmemory for  panicular  pr ior  episodes.  the use of  coniext  to  generate a word.  or  toIn contrast  to  the above v iew.  the posi -  generate expectat ions about  a word that  ist ion put  forward here is  that  a s ingle epi -  to  be read.  bonceptual ry  dr iven processrngsode of  perceptual  processing is  iemem- is  maximal  in  rhe generate condi t ion andbered over  the long term and does inf luence min imal  when a word is  read wi thour  con-subsequent  percept ion. .This long- last ing ef -  text .  Both the amount  of  data-dr iven andt 'ect  on percept ion wi l l  be shown to be lub-  the amount  of  conceptual ly  dr iven pro-Ject  to  the same encoding var iables that  cessing requi red to read a word in  contexthave been wel l  documented in s tudies of  are in i . rmediate to those requi red in  rherecogni t ion memory and studies of  recal l  o ther  t rvo condi t ions.  The reader can usefor  par t icu lar  events- .F- f fects of  manipulat -  expectat ions gained f rom context  io  l .educetng the context  in  which a word is  read on h is  or  her  re l i -ance on the analys is  of  v is 'a li ts  la ter  percept ion are shown io be usefu l  in format ion,  Jota-or iuen processing {e.g. .for  analyz ing the in teract ion between con-  Ehr l ich & Rayner.  l9g2) .  I f  d i f ferencesceptual ly  dr iven and.  data- ' l r iven pro-  among the condi t ions are la ter  assesserrcessing '  The interpretat ion of  these ef fects wi th i test  of  recognrt ion memory,  we hav.ewi l l  be that  rather  than re ly ing on memory a fami l iar  s tudy f rom the memory l i tera-systems that  d i f fer  in  s tabi l i ty  and abstrac-  ture.  Generat in i  a  word would be expectedtlon' perception and recognition memory to produce high-er recognition pertbrmanceO"*.:i,t,::.1._To.ly for prior episodes. than woutd '.ioing that word (e.g.. iacoby..J  Ju i rPvr" ' rg r rot io f l  that  both percep-  i978:  Slamecka & Graf .  l97g) .  That  is .  wetual  ident i f icat ion and recogni t ion memory would expect  that  recogni t ion memory per-are dependent  on memory for  pr ior  epi -  formance wourd increase as rhe amount  . f -sodes '  an exper iment  is  needed in which conceptual ry-a. iu .n processing increuseuthe processing of  a word is  var ied and the across condi t ions.
consequences of  that  var iat ion are ob-  However,  what  should we erpect  i f  weserved on both dependent  var iables.  The fo l lowed these encoding condi t ions wi th .general  procedure employed for  the exper i -  rest  of  p. r . .p iuui  ident i f lcat i 'n . . ,  Th ' r  rs .  i fments in  th is  paper is .out l ined in F iguie l .  we f lashed words fo l lowed by a m's* .In the f i rs t  phase of  the e, rper imeni  three would we expect  the subjecr  to be 'bre t t rcondi t ions are usecl  that  are s imi lar  to  those repor t  words more accur i . r tery thar  had beenemployed by others to invest igate in ter-  presentecr  in  the f i rs t  phase of  the exper i -act ive processes in  reading.  and that  are ment  than words that  hat l  not . . ,  Fur thcr . .meant to vary the balance of the contribu- woulti we e.\pect the tj i fferenc., urung ,t- '."t ions of  data-dr iven 

.  
and conceptual ly  three encoding concl i t i 'ns to m.ke r t  d i f . t .cr . -dr iven processing '  A g iven worc l  is  e i ther  ence in th is  ia ier  test  of  per .cepru. l  ident i t l -read out  of  context '  r 'e i ld  in  the context  of  a cat ion ' l  we could note th i r t  rhe three encod-word that  predicts  i ts  occurrence.  or  gen-  ing condi t ions d i t fer  in  the extent  to  w,hrcherated by a subject  f rom a context  word the subject  nor lo re ly  on rhe v isLr t t l  r r imu-{ the anronym of  rhe in tended word) .  Data-  

ly :  in  ihe t l rs t  phase of  rhe erper . imenr.d r i ven  p rocess ing  i s  max ima l  when  a  wo rd  when  the  * r . J i J . . u . l  w i rhou tcon rex r .  r ncis  read out  of  conte 'x t  s ince.  g iven no basis  reader ha: i  to  re ly  most  heavi ly  on a v i rurr lfor  expect ing the word.  the reader must  analys is  of  the rvord.  ant l  the perceprui r l  ( )p-re l y  on  a  v i sua l  ana l ys i s  o f  t he  wo rd  i n  e ra t i ons  emp loyed  mav  he  mor .e  s i n r i l l r r . r .order  to ident i t -v  i t '  In  contrast .  data-dr iven those requi red tbr  la ter  percepturr i  i t jcnt i t l -p rocess ing  i s  m in ima l  when  a  wo rd  i s  gen -  c * t i on  o f  t he  wo rd  p r -esen ted  w i rh .L r r  e .n -e ra ted  i n  response  to  a  con rex r  wo rd  bu t  t ex t  t han  a re  t he  ope r i r t i ons  t h i r t  i r r . c  cm-



ployed when a word is read in context.
Effects of reading a word on its later per-
ception may depend on the similarity of the
operat ions employed on the two occasions
(Kolers. 1979).  When the word is not pre-
sented at al l .  as in the generat ion condit ion.
there is surely least similarity between that
orior experience and the operations re-
quired for perception of the word. That is.
effects of the encoding conditions on later
perceptual identification might be opposite
to those e.xpected for recognition memory.
Perceptual identification performance
might be expected to increase as the
amount of data-driven processing increases
across condit ions.

ln contrast,  by current theories of word
percept ion (e.g..  lv lorton, 19791 McClel land
& Rumelhart .  l98l) .  perceprion always ut i -
lizes an abstract representation of a word
so subsequent perceptual identification
should not reflect variability in the encod-
ing of a particular prior presentation of a
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word. The logogen model of word percep-
tion has been modified in response to the
results of recent experiments (  Morton.
1979) but even this modif ied model cannor
account for effects on perceprion that rely
on memory for pr ior episodes. In the or igi-
nal logogen model the effect of recenr prior
experience on percept ion is accounted lor
by claiming that reading a word temporarily
lowers the threshold of i ts corresponding
logogen, so less visual information is
needed to ident i fy the word when i t  is larer
presented. To accommodate the t indings
that visual perceptual identification is nor
enhanced by hearing a word (Jacoby & Dal-
las. l98l :  Morton. 1979).  generat ing a worcl
as a name fbr a picture (Morton. I979).  or
generating a word in response to its defini-
t ion (Winnick & Daniel .  1970).  Morton pos-
tulated separate logogen systems for ident i-
f icat ion of words that are presented visual ly
and those that are heard or generated. By
this more recent model,  readins a word ei-
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ther  in  context  or  wi thout  context  should
do more to enhance its subsequent percep-
tual identif ication than would generating
the word as an antonym of a context word.
However. postulating separate logogen sys_
tems does not provide for an effect of the
conte.\t in which a word is read on its later
perceptual identif ication. Regardless of
conte, \ t .  reading a word must  ut i l ize the
same logogen system and lower the thresh_
old of  i ts  corresponding logogen.  A reduc-
t ion in  threshold can be used to record that
a word has been recent ly  read:  however.
since a logogen is an abstract reDresenta-
tion, its threshold cannot p..r..,r. any ef-
fect  of  context  on the amount  of  v isual  oro-
cessing required for the reading of a word.

To summarize. the balance of concep-
tually driven and data-driven processing
was varied by requiring subjects to read a
word without conte,\t, read the word in the
context  of  i ts  antonym, or  generate the
word as an antonym of a context word.
Data-driven processing should be maximal
when a word is  read out  of  contexr .
whereas conceptual ly  dr iven processing
should be maximal  when a word is  gen-
erated but not presented to be read. Read-
ing a word in context was e.\pected to re-
qui re borh a levei  of  data-dr iven processing
and a level  of  conceptual ly  dr iven pro_
cessing that  is  in termediate to the extremes
represented by the other  two condi t ions.  In
l ine wi th the resul ts  of  pr ior  exper iments,
recogni t ion memory was expected to re_
f lect  the amount  of  pr ior  conceptual ly
dr iven processing by being h ighest  in  rhe
generate condi t ion.  By,  most  current
theor ies of  word percept ion.  percept ion
uses an abstract  representat ion that  t loes
not  preserve in ibrmat ion about  the pro_
cessing of  any par t icu lar  pr ior  presentat ion
of  a word so subsequent  perceptual  ic lent i f i -
cat . ion should not  vary across encoding
condi t ions.  By postu lat ing separate logogen
systems.  Vlor ton l l979l  prov ides a basis  tbr
predict ing that  reading a word wi l l  enhance
i t s  subsequen t  i den t i f r ca t i on  more  than  w i l l
generat ing the word but  pr .ov ides no basis
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for predicting an effect of the context in
which a word is  read.  By the episodic v iew
of perception put forwar:d here. perceptual
ident i f icat ion.  l ike recogni t ion memory.
relies on memory for prior episodes but is
expected to reflect the amount of prior
data-driven processing rather than the
amount of prior conceptually driven pro-
cessing.  Reading a word in  context  requi res
less data-driven processing than does reaci_
ing the word wi thout  context  an<j .  conse_
quent ly .  should do less to enhance i ts  sub_
sequent identif ication. The ordering of
conditions predicted for perceptual iclentif i_
cat ion is  the opposi te of  that  predicred tbr'recogirit ion 

memory.
The first three experiments are reported

together. Experimenr I followed the proce-
dure descr ibed in F igure I  but  employet l  a
test  of  perceptual  idenr i f icat ion only.  Ex-
per iment  2 employed the same general  pr .o-
cedure but  used two groups of  subjects.
Subjects in  one group received a test  of  rec-
ogni t ion memory af ter  the test  of  percep-
tual  ident i f icat ion.  whereas subjects in  the
second group received only a test  of  recog-
n i t i on  memory .  I n  con t ras t  t o  ea r i i e r  e r -
per iments,  the procedur.e emplo i ,et i  rn  Ex_
per iment  3 requi red subjects to over . t ry
generate an antonym of  each context  w()r ,u
pr ior  to  the antonym being presentet l  .  t l r .
pr ior  to  the presentat ion of  the ser ies of
ques t i on  marks .  W i thou t  t h i s  requ i remen t .
subjects may not  begin _uener-at ing i rn l rnt_
onym unt i l  a  ser ies of  quest ion m;. r r .ks i r
presented and.  thereby.  reduce the d i f t 'er -
ence in processing between words thrr r
were read in context  and those th l t  w.erc
re ld wi thout  context .  That  is .  the et i 'ects  o l
con tex t  may  no t  be  " i r u toma t i s '  [ . u r -
t - i . r ther .  be dependent  on subjects sener. l i t i r rg
a word pr ior  to  i ts  presentat ion ro be r .e l td .
Requir ing subjects to say i rn antc lnvm ul r lu t l
a lso a l lowed perceptual  ic lent i f icat ion t ( )  l )c
condi t ion i r l ized on whether  i r  wor t l  hr t t l
been correct l l r  generatetJ pr i t t r  to  heing
read .  O f  pa r t i cu la r  i n te r .e ) i t  i n  t hc  c t l n t c r r_
p resen t  cond i t i on  we r .e  occas ions  ( )n  r v  h ie  n
subjects generuted u rvor .c l  th l r t  rv t r :  n() t  thc



antonym that they later read. On these oc-
casions. the context was apparently mis-
leading so that the word that was read was
not the word that subjects expected to read.
Reading a word that is counter to expecta-
tions may require the processing oi more
visual information than would reading the
same word with no context and, conse_
quently, further enhance later perceptual
identification. Evidence in line with this
possibility is provided by Experiment 3.
Experiment 4 further examined the effect of
reading a word in a misleading context.
Across experiments, it is shown that read_
ing a word in context can produce either
better or poorer later perceptual identifica_
tion than does reading the word without
context, depending on whether the conte.rr
accurately predicts or is misleading with re-
gard to the word that is to be read.

Expenruexrs  l_3

Method

SLtbjects. Subjects in all experimenrs
were volunteers enrolled in an introduc_
tory psychology course at McMaster Uni_
t r c " c i t r r  Q i - + ^ - -'  vr Jr!,  .  rr^lssrr st- ibjects served in the
first experiment, 40 in the second experi-
ment (24 received both a test of percep_
tual identification and one of recognition
memory while l6 received only the test of
recognition memory), and 24 in the third
experiment.

Design und ,muteriul:;. Sixty pairs of
antonyms were selected from a reference
book. An attempt was made to select
pairs such that the first member of a pair
was unambiguous with regard to its mean_
ing and would easily allow subjects to
generate the second member of the pair as
i ts antonym. Owing to problems encoun-
tered by subjects attempting to generate
the second member of a pair, a few of the
pairs employed in the first experiment
were replaced by new pairs in the second
experiment. The target word (second
word) in antonym pairs varied from 4 to 6
letters in length. Of these target words, 36

INTERACTIVE PROCESSES

appear with a high frequency in the lan_
guage (A and AA) as indexed by Thorn_
dike and Lorge (1944): the average fre-
quency of occurrence of the remaining 24
words was 23.2 per million. A set of 60
additional words was used in a procedure
to determine, for each subject, the dura-
tion at which words would be presented
for the test of perceptual identification.
and as practice items for the test of per-
ceptual identification. The 50 words used
to set a presentation duration were all
high frequency while the l0 words em-
ployed as practice items included 5 high
and 5 low frequency words.

The set of antonym pairs was divided
equally among four experimental condi-
tions that were represented within sub-
jects, and differentiated by details of the
presentation of words during the first
phase of an experiment. In the first ex-
perimental condition (no context), only
the second member of an antonym pair
was presented, preceded by a series of
X's,  both members of a pair  were pre-
sented in the second condit ion (contexr
present) and only the f i rst  member of a
pair foiloweci by a series of question
marks was presen_ted in the rhird ccndi_
t ion (generate).  In a fourth condit ion
(new), nei ther member of an antonym pair
was presented, so words from this condi_
t ion were new on the test.  For al l  condi-
t ions, the second member of each anto-
nym pair was presented for a test of
perceptual identification and a test of rec_
ognit ion memory. For both forms of test.
words were presented in an order that
was random except for the restr ict ion thar
words represent ing each of the four ex_
perimental  condit ions were spread evenly
through the list. Four formats were con_
structed by rotat ing antonym pairs
through experimental  condit ions such that
across formats each pair represented each
condit ion equal ly often. Further,  two
orders of presentat ion of i tems in rhe f i rst
phase of each experiment were con-
structed. These orders were random with

.189
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the restriction that items representing the
different conditions were distributed
equally through the list. Each of the eight
combinations of list format and presenta-
tion order was used equally often in each
of the experiments.

Procedure

An Apple computer interfaced with a
television set having a l4-in. screen was
employed to present stimuli. Characrer
size produced on the television screen
was approximately 5.7 x 6.6 mm; words
were presented in all lower case letters.
Subjects were seated such that their view_
ing distance was 70 to 75 cm.

The index of perceptual identification
was the probability of identification of
words exposed for a brief interval" the in_
terval being set individually for each sub-
ject. An experimental session began with
a test of perceptual identification that was
employed to set a presentation duration
for each subject that would yield a desired
probability of correcr identification. A list
of 50 words was presented as 5 blocks of
l0 words each. Words in the first block
were presented for a duration of 40 milli_
secondsr while words in later blocks were
presented at either shorter or longer durar
tions as required to obtain a duraltion that
would produce the desired level of per_
formance. The presentation duration de_
termined in this original test was em_
ployed for the later critical test of
perceptual identification. The intended
probability of correct perceptual idenrifi_
cation was .50 in the first and third ex_
periments and .60 in the second exoeri_
ment.

I The presentation duration and other intervals were
only approximale due to the screen not being direcrly
c.ontrol led by the computer. so the . ' refresh.i  cycle of
the screen was a source of error. This source oi.rroI-
resulted in the large majority of events being of near
the intended duration. but the true duration of some
events was a maximum of plus or minus 17 mii l i_
s€conds from rhe intended duration. This variabilitv of
the presentation duration was random so does nor
compromise the results.

The experiment was described to suo_
jects as being concerned with the effects
of context on reading speed. Subjects
were informed that there would be three
types of event in the first phase of the ex_
periment. In some instances, a series of
X's would appear on the screen and then
be replaced by a word. They were to read
the word as rapidly as possible. As a sec_
ond type of event, a word would appear
on the screen and be replaced by the an_
tonym of that word: they were instructed
to read the second word (antonym) as
rapidly as possible. As a third type of
event, a word would appear on the screen
and be replaced by a series of question
marks; they were to say the antonvm of
the presented words as rapidly as possible
when the question marks appeaied. In
Experiment 3, the instructions were
changed so that for the latter two types of
event subjects were required to generare
an antonym and say it alcud prior to the
presentation of the word that was to be
read or the series of question marks. If a
series of question marks appeared. they
were to repeat the antonym that they had
just said. If a word appeared, they were
to read the word aloud as rapidly as pos_
sible regardless of whether or nor rhe
word was the antonym that they had just
said. Subjects were informed rhat their
speed of responding was of primary inter-
est and that latencies were being recorded
by means of a voice key. Latency of re-
sponding was not actually recorded.

The sequence of events that comprised
the presentation of stimuli in ths first
phase of the experiment was as fol lows,
F i rs t ,  the  message. .p ress  re tu rn  when
ready" appeared on the screen, and re_
mained there until the subject pressed the
"return" button on the computer terminal
keyboard. After the return button wirs
pressed" the original message left rhe
screen and two sets of markers ( two short
horizontal  l ines) appeared on the screer,
for one second with one set of  markers
being above the other.  The sets of mark_
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ers surrounded the location in which a
context word or a series of X's would be
presented. Next.  the context word or se-
ries of X's appeared surrounded by the
top set of markers and remained on the
screen for one second while the space
surrounded by the bottom set of markers
remained empty. The context word or se-
ries of X's was then removed, and the
space surrounded by each of the sets of
markers was empty for one second. At
the end of this interval ,  a cl icking sound
occurred coincident with the appearance
crf either a word that was to be read or a
series of question marks surrounded by
the bottom set of rnarkers. The space sur-
rounded by the top set of markers was
empty during this latter interval. The
clicking sound was to further attract sub-
jects' attention to the occurrence of the
target word or series of question marks,
and was used in Experiments 2 and 3 but
not Experiment l. The target word that
was to be read aloud or the series of
question marks that signaled subjects to
say the antonym of the context word re-
mained on the screen for one second.
Next, the message " Press return when
ready" again appeared, and the sequence
was repeated until the list had been pre-
sented.

A test of perceptual identification was
given to all subjects in Experiments I and
3, and to one group of subjects in Experi-
ment 2. Prior to the test of perceptual
identification, subjects were informed that
words would be flashed on the screen and
that they were to report each word imme-
diately after its presentation. Subjects
were encouraged to respond to each test
i tem. guessing i f  necessary. The sequence
of events in the test of perceptual identifi-
cation was as follows. The message
"Press return when ready" appeared on
the screen and remained there until the
subject pressed ihe "reiurn" button. The
original message then left the screen and a
set of markers (two short horizontal lines)
appeared on the screen for 500 milli-

seconds. surrounding the location in
which the word would be presented. Im-
mediately after presentation of the word.
a mask (a series of ampersands of the
same length as the word) appeared in the
same location as had the word. and re-
mained on the screen for one second.
This sequence of events was then re-
peated unti l the entire test l ist had been
presented.  For  the main test  l is t .  words
were presented for a duration that was de-
termined separately for each subject by
means of the init ial test of perceptual
identif ication that was described earlier-
Before present ing the main test  I is t .  a
pract ice l is t  that  eonta ined l0 words that
d id not  appear e lsewhere in  the exper i -
ment was presented at the same duration
as the words in  the main test  l is t .

A test  of  recogni t ion memory was g iven
to subjects in Experiments 2 and 3. For all
subjects in Experiment 3 and one group of
subjects in Experiment 2. the test of recog-
nition memory followed that of perceptual
identif ication. A second group of subjects
in Exper iment  2 received only the test  of
recognition memory. The test of recogni-
t ion memory conta ined the same words as
did the test  of  perceptual  ident i f icat ion but
was prepared as a typed sheet  wi th the
"old"  and the "new" words being in ter-
mixed.  Subjects were inst ructed to c i rc le
words that they had either read or gen-
erated in  the f i rs t  phase of  the exper iment .
In Experiment 2. subjects were also re-
quired to indicate whether they had read a
word or generated the word in the flrst
phase of  the exper iment .  Next  to  each word
on the recogni t ion test  sheet  were the
let ters "R" and "G".  Subjects were to c i r -
c le the le t ter  "R" i f  they had read the word
in the first phase of the experiment or the
letter "G" if they had generated that word
in the f i rs t  phase of  the exper iment  but  not
read it. Subjects were required to circle one
of the two letters tbr each of the words in
the test  l is t  regardless of  whether  or  not
they had c i rc led the word as being one thar
thev recosnized as havins encountered in
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the first phase of the experiment. For each
of the experiments, the test of recognition
memory was subject paced.

Rr,sulrs nxo Dtscusslox

For each experiment" an analysis that in-
ciuded each of the four presentation condi-
tions as a within-subject factor was done as
a means of obtaining an estimate of the
error variance, MS". This estimate of the
variance with its corresponding dl'was then
employed to compute the least significant
difference, the smallest difference between
two probabilities that was significant at the
.05 level when assessed by a r test. These
values were computed for one-tailed tests
since the direction of all differences that are
of interest were predicted on a priori
grounds. Rather than the results of tests
being reported separately for each compari-
son. the estimates of M.S" along with d/are
reported in the text of the paper while the
least significant difference (lsd) is reported
in the final column of tables that display
probabilities that are being compared. Un-
less noted as being otherwise, all differ-
ences that are commented on in the text of
the paper were significant. It is recognized
that the procedure of employing t tests for
multiple comparisons is not a conservative
o n e  F l o w e v p r  a n v  l q c k  n f  c n n s e r w e f  i c m  i n

the statistical tests employed is compen-
sated for by replicating the results that are
of interest across experiments.

The rationale of the experiments made it
important to establish that rhe relationship
between the antonyms that were employed
was sufficiently apparent to subjects to
allow one member of a pair to serve as an
effective context for presentation of the
other member of the pair. The probability
of the antonym of a context word being cor-
rectly generated in the first phase ofthe ex-
periment was .83 in both Experiment I and
in the group that received a test of percep-
tual identification in Experiment 2; the cor-
responding probability for subjects in the
group that received only a test of recogni-
tion memory in Experiment 2 was .89. In

Experiment 3, the probability of an anto-
nym being correctly generated was .78 and
.81 in the Context and Generate conditions.
respectively. Some of the predictions that
were made rely on subjects having been
able to predict the word that was to be read
prior to its presentation, or on their ability
to generate that word. When possible, the
probability of correct perceptual identifica-
tion or recognition memory conditionalized
on an antonym having been correctly gen-
erated, as well as the unconditionalized
probabilities, will be reported.

Perceptttal identificuti<ur. The exposure
duration employed for the test of percep-
tual identification in Experiment I ranged
from 15 to 38 milliseconds and had a mean
of 23.7 mi l l iseconds. In Experiment 2, the
range was from 15 to 32 milliseconds with a
mean of 22.13 mil l iseconds. The range in
exposure durations in Experiment 3 was
from 15 to 35 milliseconds with a mean of
20.8 mi l l iseconds.

The probability of perceptual identifica-
tion in Experiments l-3 is displayed sepa-
rately for each experimental condition in
Table l. The MS,, for Experimenls I -3 was
.017, .010, and .014, whi le the df were 45.
69, and 69, respectivety. The lsd for signifi-
cance at the .05 [evel in each of the experi-
ments is displayed in the last cclurnn in
Table l .

Reading a word without contexr (XXX
COLD) enhanced the subsequenr percep-
tual identification of that word as compared
to both new words and words that had been
generated in the first phase of the experi-
ment (HOT 'l ' l?). The differences among
these condit ions was consistent across the
three experiments" Reading a word in the
context of  an antonym (e.9.,  HOT COLD)
produced a level of  subsequent ident i f ica-
tion performance that was intermediate be-
tween the levels produced by the other two
condit ions. The di f ference in the probabi l i -
ties of later identification produced by
having read a word without context rather
than in context was significant in E.rperi-
ments 2 and 3 and approached significance
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TABLE I
PnogegrLrrrEs op L.ltEn PencgrrueL loexrrrrcrrroN As A Fuxcrrox oF THE Tne,lrN{exr

or Wonos tx Psase I

Phase I

Experiment No context Context Generate New
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l sd

i
2
J

.620

.822

.655
.755
.583

.156

.669

.525

.466

.600
A l l

.078

.048

.058

in Experiment l. Reading a word in context
produced a significantly higher probability
of subsequent perceptual identification
than did generating that word in each of the
three experiments.

P e rc e p t ua I ide nt ifi c at io n c o ntlit io net I i ze d
on generating. In Experiment 3, subjects
were required to generate an antonym of
the context word and say it aloud prior to
the presentation of the antonym that was to
be read. It was thought that this procedure
would produce a further reduction of data-
driven processing and, consequently, less
enhancement of subsequent perceptual
identification than found in Experiments
I and 2 where saying an antonym prior to
presentation of the word to be read was not
required. However, the magnitude of the
difference in perceptual iderrtification pro-
duced by reading a word in context rather
than out of context was only slightly larger
in the third experiment (.08) than in the first
two experiments (.07). The procedure in
the third experiment allows one to compute
the probability of identification condition-
alized on an antonym having been correctly
generated prior to its presentation to be
read. These conditional probabiiities re-
vealed that subsequent identification of a
word that had been correctly generated
prior to being read was substantially lower
(.56) than that of words that had not been
generated prior to being read (.68),
t(23) :  2.55, SEM : .045. On .57 of the
occasions, an error in generating an anto-
nym in the first phase of the experiment in-
volved subjects saying a word other than
the word that was presented to be read,

while on the remaining occasions the errors
were ones of omission. When subjects did
generate a wrong word prior to presenta-
tion of the antonym that was to be read. the
probability of later identification of the
word that had been read was .74. This prob-
ability of identification is higher than that
produced by reading a word without con-
text in the first phase of the experiment
(.66). Similar results are presented in Ex-
periment 4 where words were intentionally
presented in a misleading contexl to be read
and then presented for a test of perceptual
identification.

Effects oJ'generuting u n,ord on percep-
tuul identiJicution. Generating a word as an
antonym of a context word was expected to
involve only conceptually driven pro-
cessing and, due to the lack of data-driven
processing, have no effect on subsequent
identification. However, the effect of gen-
erating a word was inconsistent across the
three experiments. Words that had been
generated as antonyms but not presented to
be read held an advantage over new words
that was significant in Experiment 2 and
that approached significance in Experi-
ment 3. In Experiment l ,  the probabi l i ty of
identifying words that had been generated
was identical to that of new words. For
each of the experiments, it was possible to
compare the probability of perceptual iden-
tification conditionalized on the tested
word having been correctly generated with
that when the target word was not gen-
erated in the f i rst  phase of the experiment.
To compute these condit ional probabi l i t ies.
two subjects had to be dropped from the
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second experiment and one subject from
the third experiment due to their not pro_
ducing any errors in generating ̂ntonym.
and" thereby, not providing a meaningfui
basis for computing a probabi.lity of percip-
tual identification conditional on the test
word not having been generated. In each of
the experimenrs, the probability of percep-
tual identification, given that the tarset
word had been correcrly generatea, *ts
greater than that given that the word had
not been generated: .48 versus .42, .6g ver_
sus .64, .55 versus .44, in Experiments l_3,
respectively. The variability was quite
high, however, so that the difference be_
tween these conditionalized probabiiities
approached significance only in Experi_
ment 3, t \22) :  1.16, SEM : .08g.

Although the effect may be a small one. it
seems likely that generating a word can in-
fluence its subsequent perceptual identifi_
cation. Generating a word may sometimes
provide access to information that is similar
to that typically gained by means of data_
driven processing. As well as generating a
phonological representation of the antonvm
to allow the word to be said aloud, subjects
may sometimes generate information about
the typical appearance or constituent
letters of the word, and this latter form of
information may serve as a basis for trans-
fer to subsequent perceptual identification-
In this vein, Finke (19g0) has argued rhar
imaging is sometimes functionally equiva-
l_ent to perception. An experiment by
Seidenberg and Tanenhaus (1979) providei
evidence that, although words were Dre_
sented auditorily, subjects gained o...r, to
information about the orthographic charac_
teristics of the words. In general. the ef_
fects of generaring on later identification
are likely to depend on what is being gen_
erated.

In Experiment 3, rhe condit ional ized
probabilities revealed that correcrly gen-
erating a word produced essentially the
sarne probability of perceptual identifica-
tion (.55) as did reading a word immediatelv
after it had been correcrly generated t.56i.

By that comparison, then, reading a word
in context can involve almost as little data-
driven processing as does generating a
word.

The perceptual identification results can
be readily summarized by saying that the
effects of encountering a word on its subse_
quent perceptual identification depend on
the amount of data-driven processing in_
volved in that prior encounter. A reduction
in subjects' reliance on the processing of vi_
sual information in the first phase of the ex-
periment resulted in poorer subsequent per_
ceptual identification performance.

Recognition memory. The probability of
recognition memory is displayed in Table 2
separately for each of the conditions in Ex_
periments 2, 2R, and 3. In terms of proce-
dures employed, Experiments 2 and 2R dif_
fered from one another in that in
Experiment 2 the test of recognition foi_
lowed a test of perceptual identification
while in Experiment 2R only a rest of recog_
nition memory was given. In Experiment -.
the test of recognition memory followed
one of perceptual identification. The MS,. in
Exper iments  2 ,  2R,  and 3  was .01g.  .019.
and .028, while the df were 46, 30. and 46.
respect ively.  The lsd's between probabi l i_
ties required for significance at the .05 level
for each of the experiments are displayed in
the last column of Table 2.

TABLE 2
PnogegtLtr les or RecocNtrtox MeLronv as .\

Fuxcrtox oF THE Tnent.uexl or Wonos
rx  psese I

Phase I

No
Experiment context Context Cenerate Isd

2 .558
2R .400
3 .372

.7 t9  .780 ( .81)  .065

.654 .700 ( .75)  .082
:741 (.741 .fg17 t.6gt .0{t l

iVare. The numbers in parentheses refer to the
probabil i ty of recognit ion condit ional ized on rhe turser
word having been generated in rhe f irst phase oi ihe
experiment. The lsd's are for uncondit ionai ized pn:b_
ab i l i r ies .



Across the experiments, the ordering of
conditions in recognition memory was
largely the opposite of that produced by the
test of perceptual identif ication. Consistent
wi th the resul ts  of  pr ior  exper iments (e.g. ,
Jacoby, 1978: Slamecka & Graf. 1978), gen-
erating a word as an antonym of a context
word produced a higher probabil ity of later
recognition memory than did reading that
word out of context. Further, reading a
word in context produced a higher proba-
bil ity of recognirion memory than did read-
ing a word without context. Preceding the
test of recognition memory with one of per-
ceptual identif ication increased the overall
probabil ity of recognition memory but left
the pattern of results largely unchanged.

Analyses of the overall probabil it ies of
recognition failed to reveal a significant ad-
vantage of generating a word as compared
to reading the word in context. However,
when the probabil ity of recognition. mem-
ory was conditionalized on a word having
been generated in the first phase of the ex-
periment, generating a word produced a
higher probabil ity of recognition than did
reading the word in context in both Experi-
ments 2 and 2R; t (23)  = 4.20.  SEM :  .02 '1,
, (15)  :  2 .27,  SEM :  .042 for  Exper i rnents
2 and 2R, respect ive ly .  The condi t ional ized
probabil it ies seem mofe appropriate than
unconditionalized probabil it ies for as-
sessing effects on recognition memory. If
subjects did not generate a target word in
the generate condition. they had no experi-
ence wi th that  word pr ior  to  the rest  of  rec-
ogni t ion memory and,  consequent ly ,  had
no basis  for  recogniz ing the word.  Condi-
t ional ized probabi l i t ies are presenred a long
with unconditionalized probabil it ies in
Table 2. [n contrast to the procedure em-
ployed in the ear l ier  exper iments,  subjects
in Experiment 3 were required to generate
an antonym of  the context  word and say i t
a loud pr ior  to  reading the word in  context .
Wi th th is  addi t ional  requi rement .  reading a
word in  context  produced a h igher  proba-
bi l i ty  of  recogni t ion memory than d id s im-
ply  generat ing rhe word.  Al though the d i -
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rection of this difference was maintained.
the difference was no longer significant
when recognition memory was conditiona-
lized on subjects having generated the cor-
rect antonym in the tirst phase of the ex-
periment.

Becker  (1980) d is t inguishes between a
specific prediction strategy and a general
expectancy strategy for the use of context
in  a lex ica l  decis ion task.  By th is  d is t inc-
tion" subjects predict the specific word that
is to be presented when a word is presented
in the context  of  i ts  antonym. In contrast .
the recogni t ion memory resul ts  of  E.rper i -
ments 2 and 2R lead to the conclus ion that
antonyms were not  tu l ly  generated (pre-
dicted) prior to their presentation to be read
in the context  present  condi t ions.  I f  anto-
nyms had been fully generated, one would
expect recognition memory performance in
those conditions to be equal to that in the
context-present  condi t ion in  Exper iment  3.
and to be equal  or  super ior  to  the level  of
recogni t ion memory in  condi t ions that  only
generated a word but did not read it. De-
spite a word not having been fulty gen-
erated prior to its presentation, reading a
word in  context  produced less enhance-
ment  of  subsequent  perceptual  ident i f ica-
t ion than d id reading a word wi thout  con-
text  in  Exper iments 2 and 2R. Speci f ic
predict ion of  a word is  apparent ly  not  nec-
essary to produce an effect of prior context
on la ter  perceptual  ident i f icat ion of  the
word.

The recogni t ion memory resul ts  are eas-
i ly  summarized by c la iming that  the in-
crease in conceptual ly  dr iven processing
that  comes f rom provid ing subjects rv i th  a
basis tbr  expect ing a word pr ior  to  i rs  pre-
sentat ion and the fur ther  increase in con-
ceptual ly  dr iven processing that  comes
from requiring subjects to generate a word
lead to an enhancement of  recogni t ion
memory.  There may be two bases of  recog-
ni t ion memory so that  recogni t ion some-
t imes re l ies on memory for  perceptual
character is t ics {gained by data-dr iven
processing)  or  fami l iar i ty  rather  than mean-
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ing (e.g.,  Atkinson & Juola, 1974: Jacoby &
Dal las, l98l :  Mandler,  1980):  however,  in
the present experiments it was clearly dif-
ferences in conceptually-driven processing
t.hat were the primary determinant of recog-
nition memory performance.

Realitlt monitoring. In Experiments
2 and 2R, subjects had to indicate for each
word on the recognition test whether they
thought that word had been read or had
been generated during the first phase of the
experiment. For words that were correctly
recognized as being old, Table 3 presents
the probability of subjects judging that
words had been read in the first phase ofan
experiment separateiy for each condition in
Experiments 2 and 2R. As an indication of a
bias toward responding that a word had
been read" the probability of subjects indi-
cating that words that they correctly recog-
nized as beins neur were read in the first
phase of the ei.periment was .72 in Experi-
ment 2 and .57 in Experiment 2R. The
stronger bias toward indicating that a word
had been read in Experiment 2 is likely due
to performing the test of perceptual identifi-
cation that preceded that of recognition
memory.

Subjects were relatively accurate in their
judgments of whether a word had been pre-
viously read or only generated. Words that
had been read without context were much
more likely to be judged as having been
read than were words that had only been
generated. When a word had been read in
context,  however,  subjects were somewhat
less likely to judge that they had actually
read that word than they were when the
word had been read without context:

TABLE ]
Pnoe,\erLt,r lEs or Juocrlrc rHAT A Recocxtzeo

Wono Heo Beex Re,co

Phase I

Experiment No context Context Cenerate

t ( 23 )  :  1 .92 .  SEM =  .032 .  and  l ( 15 )  :

1.80.  SEM :  .048 in Exper iments 2 and
2R, respect ive ly .

A reduction in data-driven processing
due to the provision of context can be held
responsible for subjects' poorer abil ity to
remember that a word had actually been
read when that word was read in context
rarher  than wi thout  context .  I t  seems l ike ly
that it is memory for data-driven processing
that allows a person to be certain of having
actually read a word. Johnson and Raye
(1981) have made a s imi lap c la im in thei r
discussion of how peopie are able to ciis-
criminate between memory for having en-
gaged in a particular task as compared to
having s imply thought  about  engaging in
that task.

Summury. Perceptual identif ication in
the first three experiments reflected differ-
ences in data-driven processing while rec-
ognition memory performance reflected ciif-
ferences in conceptually driven processing.
That is, increasing the subject's reliance on
context produced opposite effects on the
two measures. In l ine with the claim that
provid ing context  a l lows conceptual ly
dr iven processing and.  thereby,  reduces the
reader 's  re l iance on the analys is  of  v isual
in format ion (e.g. .  Ehr l ich & Rayner,  l98 l ) ,
reading a word in  context  d id less to en-
hance later perceptual identif ication but
more to aid later recognition memory than
did reading a word without context.

A possib le a l ternat ive account  of  the re-
sul ts  is  that  subjects d id not  a lways actual ly
read words that  were presented in context
but .  rather ,  somet imes only generated
those words,  fu l ly  ignor ing thei r  v isual
presentat ion.  Such an account  would be in
l ine wi th a c la im that  context  increases re-
dundancy and a l lows less sampl ing of  v i -
sual  in format ion by a l lowing the v isual
presentat ion of  some words to be fu l ly  ig-
nored (e.g. ,  Goodman" 1967).  Against  th is
account"  the recogni t ion memory resul ts  re-
vealed that .  in  E.rper iments 2 and 2R. sub-
jects d id not  fu l ly  generate antonyms in the
context-present  condi t ion.  yet  reading a

.38

.2'7
82
79

2
2R

.76

. 7 1



word in context stil l did less to enhance its
later perceptual identification than did
reading the word without context. Further,
the context word did not perfectly predict
the word that was presented to be read. On
a substantial proportion of the occasions on
which subjects generated an antonym and
said it aloud, the word that they generated
was not the antonym that was presented to
be read in the context-present condition.
Since there were essentially no errors in
reading words in the first phase of the ex-
periments. subjects must have consistently
made some use of the visual information
provided by words that were presented in
context. Rather than being all or none in
that a word is either looked at or ignored, ir
appears that the analysis of visual informa-
tion varies continuously with the extent of
that analysis being dependent on context.
Further evidence that this is the case is pro-
vided by the conditionalized probabilities
of perceptual identification from Experi-
ment 3. When subjects incorrectly gen-
erated and said a word that was not the tar-
get word, reading the target word in the
context-present condition did more to en-
hance later perceptual identification than
did reading the word without context. A
misleading context may result in the visual
analysis of a word being more extensive
than would be carried out if the word was
read without 

"ont.!,t. 
This possibility is fur-

ther investigated in Experiment 4.

Expe,RrtreNr 4

The results of the first three experiments
highlight the beneficial effects of conrext.
As well as benefits, however, inhibitory ef-
fects of context have been reported (e.g.,
Posner & Snyder,  1975; Stanovich, l98l) .
Context can be misleading with regard to an
item that is to be presented, and result in it
taking longer to identify the item or to rec-
ognize it as being a word than if no context
had been provided. Although this increase
in processing time may largely reflect time
spent resolving an incongruity at the se-
mantic or syntact ic level,  the results of Ex-
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periment 3 provided some evidence that
"cost" in processing time is at least par-
tially due to a more extensive visual anal-
ysis being carried out to read an un-
expected word. Reading a word in the
context-present condition after having gen-
erated a different word produced higher
later perceptual identification rhan did
reading a word without context. Costs in
processing that result from presenting an
item in a misleading context were further
investigated in the present experiment. The
procedure was identical to that of earlier
experiments with the exception that the
"generate" condit ion in those experiments
was replaced by an "incongruent context"
condition. In the incongruent context con-
dition, the target word that subjects read
was unrelated to the antonym that they had
just generated from the context word. The
conte.\t-present condition from earlier ex-
periments was retained as a congruent con-
text condition in which subjects read a
word immediately after having generated
that word as an antonym. The manipulation
of conditions was within subjects so thar,
given a context word, subjects could not
predict rvhether the word that would be
presented to be read would be congruent or
incongruent with the context.

Modifying the procedure of the earlier
experiments to include the incongruent
context condit ion in Experiment 4 const i-
tutes a reduct ion in the overal l  probabi l i ty
that a context word will be a valid cue for
the word that is to be read. Reduction in the
val idi ty of a cue has been shown to result  in
a reduction in both costs and benetits asso-
ciated with "pr iming" tPosner & Snyder,
1975). With regard to the benefirs of con-
text,  Tweedy, Lapinski ,  and Schvanevelcl t
(197'7) reported thar the facilitative effect of
semantic context in a lexical  decision task
can be reduced by decreasing the propor-
t ion of pairs in a l ist  that are comprised of
related words. thereby reducing the overal l
probabi l i ty of  the meaning of one member
of a pair  being congruenr with that of  the
other member of a pair .  Results from ex-
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periments that have varied cue validity can
be used to suggest that the visual pro-
cessing of words read in a congruent con-
text will be influenced by including words
that are read in an incongruent context in
the same list. Due ro the reduction in the
probability of context being a source of
val id cues. subjects might engage in less
conscious. attention-demanding processing
of a sort that is important for gaining bene-
fits frorn context (Posner & Snyder, 1975:
Stanovich. 1981).  Conceptual ly-dr iven pro-
cessing could not be fully avoided by sub-
jects in E.rperiment 4 since they were re-
quired to generate an antonym of each
context word and say it aloud prior to the
presentation of the target word that was to
be read. However, even if the amount of
conceptually driven processing is not re-
duced, subjects might be less willing to rely
on information gained from conceptually
driven processing and so require more vi-
sual information to be confident in their
reading of a word presented in a congruent
context when the overall cue validity of
context is reduced. The decrease in overall
cue validity might result in a congruent con-
text producing a smaller reduction in visual
processing and. consequent ly.  less disad-
vantage in later identification than was ob-
served in earl ier experiments.

Metlrcd

Subject.r und design. The subjects were
24 students enrolled in an introducrory psy-
chology course at McMaster Universi ty
who served in the experiment for course
credit .

The design was identical to that em-
ployed in Experirnenrs I  -3 with the excep-
t ion that the "generate" condit ion in those
experiments was replaced by an incongru-
ent context condit ion. For the test of  per-
ceptual identification and that of recosni-
tion memory, then, there were fiur
condit ions: new words, words that had
been read without context, words that were
read in the conte,r t  of  their  antonyms (con-
gruent context), and words that were read

in the context of words that were not their
antonyms (incongruent context).

Muteriuls and procedrrre. With the ex-
ception of a few antonym pairs that were
replaced due to one member of the pair not
reliably leading to generation of the other
member of the pair, the materials were the
same as employed in prior experiments.
Four sets of 15 antonym pairs were formed
such that the sets were balanced with re-
gard to the length of target words and their
frequency in the language" For the incon-
gruent context condit ion. pairs were
formed by re-pairing members of antonym
pairs. This re-pairing was done in a random
fashion with the restrictions that there was
no obvious relationship between members
of the new pairs, and that no two pairs
could coincide with regard to the antonyms
that they contained. For example. "HOT
DOWN" could not const i tute one pair
whi le "UP COLD" const i tuted anorher.
Four formats were constructed by rotating
the sets of antonym pairs through experi-
mental conditions such that across tbrmats
each set of  pairs represented each condit ion
equally often. Two orders of items were
employed for the t i rst  phase of rhe experi-
ment:  within each order,  i tems represent ing
each of the experimental  condit ions were
spread evenly through the l ist .  For words
represent ing the incongruent conte.\ t  condi-
t ion. the member of an antonym pair  that
was presented to be read had to appear
equally often before and atter. and be
widely separaied from the member of thar
pair  that was presented as a context word_
Otherwise, the order of i tems was random.
Three subjects received each of the eighr
l ists formed by combining the four tbrmars
and two orders of i tems presented in the
first phase of the experiment.

An ini t ia l  rest of  perceprual ident i f icat ion
was given to determine a presentation dura-
t ion tbr each subject thar would yield a
probabi l i ty of  correct perceptual ident i t lca-
t ion that was near .50. The procedure and
apparatus employed for present ing i tems in
the f i rst  phase of the experiment were iden-
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tical to that in prior experiments. As in Er-
periment 3, subjects were instructed to gen-
erate an antonym of the context word and
say it aloud prior to the presentation of the
word that was to be read, and then read that
later word aloud when it appeared. The de-
tails of the presentation of stimuli. includ-
ing the timing of events, the test of percep-
tual identification, and the test of
recognition memory were the same as in
prior e.rperiments.

Results nNo DtscusstoN

The probability of subjects cor.rectly gen-
erating the antonym of the context word
was .79 in the congruent context condition
and .87 in the incongruent context condi-
tion. The presentation duration employed
tor the test of perceptual identification
ranged from l5 to 40 milliseconds and had a
mean of 26.7 mi l l iseconds. The probabi l i '
t ies of perceptual identification are pre-
sented in Table 4 separately for each of the
experimental conditions. An analysis of
variance that included all four experimental
conditions yielded MS,. = .010 with 69 d/.
Employing that estimate of the error vari-
ance, the difference between probabilities
that is required to reveal significance at the
.0-5 level when a one-tailed t test is em-
ployed is .049.

Regardless of context, reading a word in
the first phase of the experiment enhanced
later perceptual identification. Unlike the
results of prior experiments, however,
reading a word immediately after having
generated that word as an antonym (con-
gruent context)  did not produce a level of
later identification performance that was
lower than that produced by reading a word

without context. Perceptual identif ication
in both of these conditions was poorer than

that produced by reading words in an in-

congruent  context .  In  the congruent  con-

text condition, a comparison of conditional
probabil it ies produced results that parallel

the difference in overall probabil it ies be-
tween the congruent  and incongruent  con-
text  condi t ions.  Al though the d i f ference
was not significant, the probabil ity of per-

ceptually identifying words that had been
generated prior to being read in the congru-
ent  context  condi t ion ( .67)  was lower than

that of perceptually identifying words in

that condition that had not been generated

pr ior  to  being read ( .75) .  The condi t ion-

a l ized probabi l i t ies in  the incongruent  con-

text  condi t ion provided no ev idence that
generat ing a word as an antonym. widely

separated in time tiom the reading of that

antonym, had any effect on its subsequent
perceptual  ident i f i  cat ion.

The concern wi th cue val id i ty  makes i t

wor thwhi le  to compare the resul ts  of  the
present  exper iment  wi th those o i  pr ior  ex-

periments. Perceptual identif ication of

words that  had been read wi th no context

and that  of  new words in  the present  exper i -

ment  was comparable to that  observed in
pr ior  exper iments.  However.  reading a

word in  a congruent  context  produced

higher perceptual identif ication pertbrm-

ance in the present  exper iment  than in pr ior

exper iments.  The probabi l i ty  of  percep-

tually identifying words that were read in
an incongruent  context  ( .74)  was h igher  in
the present  exper iment  than that  in  other
condi t ions,  and ident ica l  to  the condi t ional
probabi l i ty  in  Exper iment  3 of  perceptuul ly

identifying a word that was read in the con-

T A B L E  1
Pnogngt l t r tes  on  L , l ren  PencEr ru .q t -  loexr tF tc . rT toN \s  . \  Fu lc r toN on

Cor.rre.xr tx PH,rse I

Con tex t

Congruent lncongruent New

Probabil i ty

No context

669 736 521
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text-present condition after an incorrect
word had been generated. The results of the
perceptual identification test provide evi-
dence that the visual analysis of words read
in an incongruent context is more extensive
than that of words read without contexr.
Further, the reduction in reliance on visual
information that is gained when a word is
read in a congruent context apparently de-
pends on the overall probability of the con_
text word providing a valid cue for the word
that is to be read. Even when subjects were
required to fully generate a word prior to
reading that word in a congrueni context,
reducing thb probability thai the cues pro-
vided by context were valid largely elimi-
nated the difference in later perceptual
identification between words that had been
read in a congruent context and those read
without context. subjects were apparently
less willing to rely on information gained
from conceptually driven processing ano,
ccnsequently, relied more heavily on an
a n a l r r s i c  n f  r r i . . ' . t  : - f ^ * ^ ' : ^ -  . ^  - - -  r* ^ . E . J  r . u  v r  ,  r o u 4 r  r l t r v r  r t t 4 l l u l l  t u  I  g a u  a

word when cue validity was decreased.
Recognition memory performance was

expected to reflect conceptually driven pro-
celsing and, consequently. not reveal any
difference between the congruent and in-
congruent context conditions. Concep_
tually driven processing should have been
approximately equal in the congruent and
lncongruent context conditions" In both
conditions" target words were generated al-
though the word that was generated was
then immediately read only in the congru-
ent context condition. Analyses of the rec-
ognition memory data revealed that the
congruent and incongruent context condi_
tions produced nearly identical probabili-
ties of recognition memory (.733 and "725),
and each produced a higher probability of
recognition memory than did reading a
word without conrext ( .38),  r(46) :  10.24
and 9.06, SEM : .034 and .039. Alrhough
perceptual identification performance re-
vealed that subjects reading words in an in-
congruent context rel ied more heavi ly on
analysis of visual information, it was ap-

parently conceptually driven processing
that provided a basis for recognition mem-
ory since the incongruent context condi-
tion did not hold any advantage over the
( . n n o r i l p n t  a n n t c v t  n a n J i + i ^ -  : -  - ^ ^ ^ - - ;y v r r o ^  s v r r !  v v r r ! v  !  v v t t u l ! r v l t  r r r  r c L : u g l l l _

tion memory. Conditionalizing recogniion
memory on a word having been correctly
generated in the first phase of the expen-
ment did not change the pattern of results.

GexeRnL Drscusslow

The results weigh on a number of issues.
The conclusions that I draw are ( I ) percep-
tion, like recognition memory, relies on
memory for prior episodes, so the two can
be described within the confines of a sinele
model; (2) generating, as compared to rei,l-
ing, a word dces not produce a betier ment_
ory but, rather,_ produces a difference in
what is remembered: (3) perceptual identifi_
cation and recognition memory utilize dit--
ferent forms of information rather than re-
flecting the operation of different memory
sysiems: anci t4) ' f inal iy,  et l -ects on visual
perceptual identification ret'lect the exten-
siveness of pr ior v isual analysis,  and are
useful for analyzing interactive processing
in reading.

Perception, like retttllnitittn memor\.
relies on memorv.for prior epi.rtttlc;;, .y,t the
ttt'o cutr he desc.rihed n'ithin the t.ttttJinc: o.l-
tt .single model. The present results show
that perceptual identification is not only
sensitive to a word having been read bur
also reflects differences in the types of in_
formation utilized during that prior readins.
By current models of word recognitio-n
(McCIel land & Rumelhart ,  lggl :  fulorton.
1979),  in contrasr,  ident i f icat ion of a word
utilizes an abstract representation such as a
logogen that serves to represent onty detin_
ing or typical features of the word. presen_
tation of the word serves to lower the
threshold of that abstract representation.
thereby reducing the amount of information
that must later be col lected for the subiecr
to decide that the word has occurred. To
account for the lack of t ransfer between au_
ditory presentat ion of a word and i ts later
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visual perceptual identification, Morton
(1979) has postulated separate visual and
auditory logogen systems. The present
finding of effects of the context in which a
word was read on its later perceptual identi-
fication poses a more serious problem for
the logogen model. The diffrculty is that the
activation of a logogen that is said to be
gained by reading a word is ahistoric in that
the source of that activation is not pre-
served; the threshold of a logogen does not
reflect the amount of data-driven pro-
cessing separately from that of concep-
tually driven processing involved in the
prior reading of a word. The lowering of the
threshold of a logogen depends only on a
sufficient total amount of information
having been obtained to allow the prior
reading of the word. Regardless of the con-
text in which a word was read, it must have
been the visual logogen system that was in-
volved so equal effects on later perceptual
identification must be predicted.

One way of accounting for the present re-
sults is to assume that the level of the
"unit" that is represented is determined by
context. Osgood and Hoosain (1974) report
that presenting wordlike nominal com-
pounds such as "peanut butter" does not
enhance later perceptual identification of
the individual words in the compound, and
argue that this is because the meaning of
the individual words is lost in the larger
unit, and perceptual identification utilizes
feedback from centrai mediational pro-
cesses concerned with meaning. Drew-
nowski and Healy \1977) used a letter
search task to attempt to specify units that
are at a higher level than the individual
word but emphasized effects on the pro-
cessing of visual information rather than
appealing to an effect of feedback from
meaning. They found a disproportionately
large number of detection errors when sub-
jects were searching for letters that appear
in the common function words "the" and
"and." The number of errors on these
function words was reduced if the words
were placed in an inappropriate syntactic

context or if word identification was inter-
fered with by presenting words in a mixed
typecase. Drewnowski and Healy argue
that letters are embedded in words when
subjects attend to units at the word levei
and that words, in turn, can be embedded in
larger units when subjects attend to those
higher levels. To account for the present re-
sults, it could be suggested that context de-
termines the level of the unit that is pro-
cessed. Possibly, when a word is read in the
context of an antonym, the word and its
antonym comprise a larger unit that fails to
match with the single word unit that is later
presented for perceptual identification: as a
consequence, performance suffers. By this
view, reading a word in an incongruent con-
text requires that subjects atterrd to the in-
dividual letters of the word, and it is infor-
mation at that level that is most useful for
later perceptual identification of words pre-
sented in isolation.

This notion of units at different levels
could be used to retain the spirit of the logo-
gen model by claiming that potential units
of perception are represented at different
levels and that units at each of the levels
have corresponding thresholds that can be
temporarily lowered by their prior use.
Memory for an event would be distributed
among a number of representations at dif-
ferent levels of abstraction and be recorded
by lowering the threshold of units at some
of those levels. By postulating units at a
number of different levels, one would have
to greatly increase the number of represen-
tations that are postulated and decrease the
generality of at least some of those repre-
sentations, decreasing the attractive sim-
plicity of the model. One also encounters
difficulties associated with postulating the
temporary lowering of thresholds. Rather
than being temporary, the effects of a prior
presentation are so persistent as to cause
prob lems fo r  a  logogen mode l  (Jacoby .
1983). Further, details of the visual appear-
ance of a word that is read are remembered
and influence later perceptual identification
(Jacoby & Witherspoon, 1982).  Since a
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word can assume an essentially infinite
number of different appearances, effects of
this sort are porentially damaging for a
threshold model. prior to the presentation
of a word there is potentially no representa-
tion of its word shape whose threshold can
be lowered.

The conclusion I prefer is that perceptual
identification reflects memory for the pro-
cessing of episodes. The choice between
representations is similar to that considered
by Glushko (1979) and Brooks fl97g) when
they advocate activation of whole words
rather than abstract spelling to sound rules
as a basis for pronunciation. They argue
that an account in terms of abstract spelling
to sound rules requires a proliferation of
rules in the hundreds or thousands and thar
a sizable number of these rules would have
to be so specific to particular words as to no
longer be abstract across word identity.
McClelland and Rumelharr (l9gl) incorpo_
rate these suggestions by postulating whole
words as being the unit of representation
and accounting for word perception in
terms of the number of ..friends" and ..ene-
mies" that are recruited on the basis of sim_
ilarity when a particular word is presented.
The form of model I prefer is similar ro rhar
proposed by McClelland and Rumelhart but
utilizes memory for the processing of a
word during particular encounters with thar
word rather than some abstract representa_
tion of the word. The level of activation
that is postulated by McClelland and
Rumelhart as being a property of an ab_
stract representation of a word can be seen
as being a summury stetistic that reflects
the number and similarity of remembered
prior episodes that represent occasions on
which the particular word was read. predic_
tions made in terms of differences in mem-
ory for episodes will often not differ from
those that could be derived by postulating
abstract representations that differed in
their levelof activation. The primary differ_
ence is that the episodic view of perception
pred ic ts  more  spec i f i c  and pers is ten t
e f fec ts  o f  a  p r io r  exper ience (Jacoby ,
1983; Jacoby & Wirherspoon, 1982).  Fur-

ther, the episodic view dictates that simi-
larity must be specified in terms of the simi_
iarity of processing of events rather than, as
is often done, in terms of the similarity of
literal representations of words.

If the episodic view of perception is
adopted, the distinction between episodic
and semantic memory (Tulving, 1972)
Iargely disappears, as does the distincrion
between perception and memory (Jacoby &
Witherspoon, 1982). Whether a word frag-
ment, for example, is called a retrieval cue
(Nelson & McEvoy, 1979) or is treated as a
perceptual stimulus (Broadbent & Broad-
bent, 1975) becomes largely arbitrary. For
both memory and perception, the inter_
action between constraints provided by the
st imulus (cues provided by the test)  and
those coming from memory for prior epi_
sodes, determines performance. The pri_
mary difference between a test of memory
and one of perception is likely to be in the
type and amount of constraint imposed by
the cues provided at test. For a test of rec-
ognition memory, fewer prior episodes are
potentially relevant than would be relevant
for a test of perception. Memory and per_
ception can also differ in the aspects of
pr ior episodes that they rely on most heav-
i ly.  In the present experiments, ef fecis in
perception reflected prior data-driven pro_
cessing while recognition memory retlecteci
pr ior conceptual ly dr iven processing. The
memory underly ing percept ion, as wel l  as
that underlying performance on recognition
or recal l  tasks, however,  is apparent ly dis_
tributed across memory for prior episodes
rather than being fully centralized in ab_
stract representations. Models of the tbrm
proposed by Ratcliff 0978) provide a prom-
ising lead toward specifying how asiumo_
tions about a distr ibuted memorl i  system
can be linked to performance in a mrrnner
that makes quant i tat ive predict ions pos_
sible.

The issues here are ident ical  to those in_
volved in a choice between . . instances..
and "abstract ionist"  v iews of conceDr tbr_
mation (Brooks. 1978: Medin & Shaffer.
1978).  A logogen model corresponds ro an
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abstractionist view, whereas a model that
emphasizes memory for prior episodes cor-
responds to an instances view of concept
formation. The relationship between
theories of concept tbrmation and those of
perception and memory is more fully dis-
cussed by Jacoby and Witherspoon (1982).
The data from the present experiments can
be interpreted as being in line with an in-
stances view of concept formation. That
data supporting an instances view can be
gained in a word perception task is im-
pressive since the great deal of experience
that subjects have had reading would seem
to favor the abstraction and consistent use
of a general (abstract) representation of
words"

Generating as compared to reoding ct
word does not produc'e u better memory
but, rather, produces u dffirence in u,hat is
rememhered. If only the recognition mem-
ory results were examined, one would
agree with others (e..g., Craik & Lockhart,
1972: Sachs, 1967) that it is primarily mean-
ing, the semantic interpretation of an event,
that is remembered over the long term. By
this view, perceptual data are used only to
arrive at the interpretation of an event and
are rapidly forgotten. Results produced by
the perceptual identitication test. however.
provide evidence that the perceptual data
are remembered also. Memory for the per-
ceptual data was revealed by presentation
of a word enhancing its subsequent percep-
tual identification. The results of the pres-
ent experiment support the claim that the
cues provided for retrieval by a test. or the
operat ions employed to process an i tem
during a test.  must be compatible with the
prior processing of that item for evidence of
memory to be obtained (e.9.,  Jacoby,
Craik,  & Begg, 1979; Kolers, 1979; Tulving
& Thomson , 1973\. The effects of encoding
condit ions on recognit ion memory were the
opposrte of those on perceptual identifica-
t ion so that conclusions drawn about mem-
ory depended on the form of test that was
examined.

Effects that partially reflect memory for
pr ior perceptual processing have also been

found using a variety of other tasks. The
prior presentation of a word enhances per-
formance when subjects are later asked to
read an inverted version of the word
(Kolers, 1976), make a lexical decision by
judging that a repetition of the item is a
word (Forbach, Stanners, & Hochaus,
I9'74; Scarborough" Cortese, & Scar-
borough, 1977), complete a word fragment
that requires the previously presented word
as a solut ion (Tulving, Schacter,  & Stark,
1982), or use a word fragment (ending cue)
as an explicit cue for recall (Nelson & Mc-
Evoy. 1979). That the effect of a prior pre-
sentation in each of these tasks relies, at
least partially, on memory for prior percep-
tual processing is evidenced by the effect of
changing the modality of presentation be-
tween study and test. As has been found for
the perceptual identification task employed
in the present experiments, hearing a word
or generating that word is less effective
than is reading the word for either a later vi-
sual test that requires lexical decisions
(Kirsner & Smith, l9 '74, Scarborough.
Gerard, & Cortese, 1979), or for a later test
that involves visual presentation of a word
fragment as a cue for recall (Nelson &
McEvoy. 1979). As well as an effect of mo-
dal i ty,  Kolers and his col leagues have
found effects of changes in the visual ap-
pearance of i tems (e.g.,  changing typeface)
on the amount of transfer gained from prior
pract ice in reading an inverted text (e.g..
Kolers & Perkins. 1975: Kolers. Palef.  &
Stelmach. 1980).

That the effects of generating a word are
specific to the form of test that is usec
weighs on the interpretat ion of experiments
that have been designed to determine why
generating as compared to reading a word
enhances i ts memory (e.g.,  Donaldson &
Bass, 1980: Graf,  1980: McElroy & Sla-
mecka. 1982).  A popular account of the
"generation" effect is that generating pro-
duces better memory by forcing subjects to
deal with the meaning of the to-be-remem-
bered mater ial .  In contrast.  the present re-
sul ts lead to the conclusion that generat ing
does not produce better memory but rather
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produces a difference in what is remem_
bered. The benefits of generating a word for
recognition memory in the present e.rperi_
ments can be described in terms of an in_
crease in conceptually driven processing;
however, those benefits were offset by a re-
duction in benefits for later perceptual iden_
tification. Graf (1980) offered similar com_
ments on the specificity of the generation
effect by employing a distinction between
interword and intraword organization pro-
pcseC by llandler ( i980). lnierword orsani_
zauon can be seen as corresponding to con-
ceptually driven processing. Intraword
organization (integration) is described as
reflecting memory for the perceptual char-
acteristics of a rvord, data-driven Dro_
cessing, and was proposed by Mandler as
serving as one basis for recognition mem_
ory. Graf used a recognition memory test to
measure effects on memory for perceptual
characteristics. The present perceptual
identification measure seems to more truly
reflect differences in prior perceptual pro-
cessing than does a test of recognition
memory, and has the additional advantage
of encouraging greater contact with the per-
ception literature than does the notion of in_
traword organization.

Ruther thun reJlecting the operution of
dilferent memory qlstems, perceptu(tl iden-
tificution und recognition memory c.ttn uti-
I ize diffe re nt ty p e s of infb rmut ir.rn. Finding
variables that have opposite effects on the
performance of two tasks is a standard cri-
terion for asserting the independence of the
tasks. By this criterion, perceptual identifi-
cation and recognition memory are inde-
pendent of one another: increasing
data-driven processing had an opposite ef-
fect on the two tasks. Other experiments
have also revealed evidence that the effect
of prior experience on the performance of a
perceptual task can be independent of rec_
ognit ion memory (Jacoby & Dal las, lggl ;
Jacoby & Witherspoon, 1982; Kolers, 1976;
Tulving, Schacter,  & Stark" 1982).  Tulving
et al .  (1982) inrerpreted their  results as evi-
dence of the existence of two independent

memory systems: a perceptual or perform_
ance based memory system and a separate
episodic memory system upon which rec-
ognition memory is based. Rather than con-
cluding that there are two memory systems,
each identified with a type of task, I wanr to
emphasize the difference in the type of in-
formation employed by the two types of
task. The test of recognition memory used
information for which prior conceptually
driven processing was important, whereas
percepruai identification used information
for which data-driven processing was more
important.

By concentrating on the type of informa-
tion used by a task" highly variable rela-
tions among the tasks can be predicted. a
result that would be awkward for a theory
that identified the types of task with inde-
pendent memory systems. I t  is l ikely that
the independence of effects on perceptual
identification and recognition memory can
be removed by altering the details of the
testing procedures so that. both tests rely on
the same type of information. In the present
experiments, words were presented with-
out context for the test of perceptual identi_
fication so only prior data-driven pro-
cessing was important. E.xperiments that
have reinstated study context at the time of
test have found that performance on a per_
ceptual task rel ies on pr ior conceptual ly
dr iven processing (Franks, plybon. &
Auble, 1982).  Simi lar ef fects of reproviding
context can probably be found for visual
perceptual identification, making it possible
to remove the independence of recognition
memory and perceptual identification by
allowing both rasks to use memory for prior
conceptual ly dr iven processing. Con_
versely,  recognit ion memory can rely ei ther
on memory for perceptual characteristics
lfamiliarity) or on memory gained by pro-
cessing meaning (e.g.,  Jacoby & Dal las.
I98l ;  Mandler,  1980).  There is evidence
that the independence of perceptual ident i_
fication and recognition memory can be re-
moved by insuring that both forms of test
use memory gained from data-driven oro_
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cessing (Jacoby & Witherspoon, 1982).
Given that perceptual identification and
recognition memory can be made depen-
dent or independent of one another by ma-
nipulating factors that influence the type of
information that they employ, it seems un-
wise to identify the tasks with independent
memory systems.

Postulating separate memory systems
would be justified if perceptual identifica-
tion and recognition memory employed
representations that differed in the amount
of detail that they preserved about a prior
experience. As discussed earlier, a com-
mon assumption is that perception relies on
an abstract representation that does not
preserve the details of any particular pro-
cessing episode, whereas recognition mem-
ory relies on memory for episodes. Alterna-
tively, it could be claimed that the forms of
memory underlying the two types of task
differ in that the memory revealed by per-
ceptual tasks is gained in a more passive,
automatic fashion and preserves all of the
perceptual details of the prior event. Re-
sults of the present experiments provide no
support for either of these alternatives.
Both perceptual identification and recogni-
tion memory were influenced by the encod-
ing conditions of the prior presentation of a
word .  Other  exper iments  (Jacoby ,  1983)
have revealed that variables influencing re-
trieval of memory for episodes have effects
on both types of task. Although perceptual
identification and recognition memory can
differ in terms of the type of information
that they use, it seems that both types of
task rely on memory for prior processing
episodes.

Effects on perceptltal identiJic'tttittn ure
usefirl Jbr etnulyzing inteructive processittg.
In the present experiments. items were pre-
sented out of context in the perceptual
identification test to provide evidence of
differences in data-driven processing. The
results are similar in some ways to those
obtained in investigations of memory for
pictures. Friedman (1979) reported effects
of subjects' expectations on both the visual

processing and memory of objects pictured
in a scene. For exampie, if a refrigerator
was pictured in a familiar context such as a
kitchen scene, fewer eye fixations were lo-
calized on the refrigerator and memory for
it was poorer than if the object had been in-
congruous in the context in which it was
pictured. When an object had appeared in a
familiar context, subjects were less able to
discriminate between the object that had
actually appeared in the picture and other
objects of the same class. Memory for pic-
tured objects reflected differences in data-
driven processing so that if an object was
expected, less processing of visual informa-
tion was required to allow its identification
and this reduct ion in processing was re-
flected in later memory performance. In
this study, as in perceptual identification in
the present paper, increasing conceptually
driven processing reduced performance
on a later "data-oriented" measure of
memory.

Studies of reading have also employed
on-line measures of processing such as eye
movements to irivestigate interactive pro-
cesses but have lacked a measure of mem-
ory to provide converging evidence of ef-
fects of conte.{ t  on visual processing (e.g..
Ehrl ich & Rayner.  l98l) .  The lack of con-
verging evidence has been problematic
since it is difficult to specify the locus of et'-
fects by using on-l ine measures. A reduc-
tion in processing time that comes from
providing context can ret'lect a reduction in
the amount of time required to gain a syn-
tactic or semantic interpretation of a word
rather than a reduct ion in the reader 's re-
l iance on visual information (McConkie &
Zola, 1981).  However,  total  rel iance on on-
line measures has been encouraged by the
view that reading uses abstract representa-
tions, making memory data useless for re-
vealing differences in data-driven pro-
cessing.

The use of effects on perceptual identifi-
cation as a converging measure of differ-
ences in pr ior processing rests on the same
rat ionale as does Kolers'  (e.g..  1976) work
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on reading inverted text, but removes the lidity of context is high, and is increasedworry that due to the task being an unusual when the word is .."d in an incongruent
one, reading inverted text might reveal context. Of course, to prove the utility ofpractice effects that are more specific than the perceptual identification measure as athose that could be found in normal read- *"un, of analyzing interactive processing
ing' words were presented in a normal ori- in reading it must be shown that the mea-entation at a leisurely rate in the first phase sure is sinsitive enough to reveal differ-of the present experiments. Effects on later ences in the reading of ionnected discourseperceptual identification revealed converg- at normal rates. An encouraging note in thising evidence for the claim that providing regard is that the present effects were ob-context reduces the reader's reliance on the tained with words that appear with a highanalysis of visual information (e.g., Ehrlich frequency in the natural language and the& Rayner, 1981) rather than having its ef- ef'fects oiapriorpresentarion are largerfor
fect totally through a reduction in the time low frequen"y tt,"n for high freqir-"ncyrequired for higher lever processing such as words te.g., Jacoby & Daltasl rggr). Theredealing with the meaning of a word are, at reait, means by which the magnitude(Mcconkie & zola, l98l). The results are of the effects can be increased.
also ptrientialiy relevant to theories de- Concltttl ing comments. Among thescribing the effects of conte,xt on lexical de- claims that liave served as cornerstones ofcisions' Rather than emphasizing effects on the cognitive revolution are the claims thatdata-driven processing, Becker (Becker. it is primarily meaning that is remembered1980; Eisenberg & Becker, 1982) has sug- overthe longterm, and rhat much of behav-gested that the effects of context on the ior is rule-governed or guided by abstractspeed of iexical  decisions is largelyattr ibut-  concepts. As an example, Bruner (1966)
able to a reduction in the size of the verifi- was ,o i-p..r."d by what has come to oecation set that subjects search through to called conceptually driven br top-downexplicitly identify a stimulus. The general processing th;t he recommended ..discov-
notion is that rudimentary visual informa- ery learning" as a primary procedure fortion is gained from a word that is to be read, education. bir.ou.ry learning requires thatand that the reader then searches through a the learner generate a solution to a problemverification set of variable length for a rep- rather than its being presented in a more in-resentation of a word that matches the vi- tact form and is saii to, thereby. enhancesual information. The p-rocedure fior pre- memory. Results of the p.r..nt 

"*p".i-senting stimuli in the first phase of the ments revealed that "conceptually driven..present experiments is similar to that em- processing enhanced recognition memoryployed in experiments investigating the ef- 6ut 
""tuully 

reduced *.111o.y performance
fects of context on lexical decision. How- when a tesi of perceptual identification wasever, effects on later perceptual employed. performance on perceptual
identification revealed that context can tasks is probably equally important to thathave a substantial influence on the amount on other tasks but relevant ro different edu-of data-driven processing. cational objectives than those consideredThe present results are most easily sum- by Bruner. Rather than a procedure pro_marized by claiming that the effect of con- ducing good or poor memory, it dependstext is to determine the amount of visual criticatty on how memory is tested or uti-evidence that a reader requires to be confi- lized. Further, the claim that performance
dent in his or her reading of a word. The is governed by abstract concepts or rulesamount of evidence that is required is re- has come uni., uttu.k. It has been sug_duced when the word is read in a congruent gested that concept formation ,11oy ,ril ir"context, particularly when the overall va- memory for particilar instances of ihe con-
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cept rather than a representation that is at a
higher level of abstraction and that encom-
passes all of the instances of the concept
(e.g., Brooks, 1978; Medin & Schaffer,
1978: Vokey & Brooks, in press). In the
present experiments, it was the processing
of an item on its particular prior presenta-
tion, rather than some abstract representa-
tion that remained invariant across situa-
tions, that was important for later
performance. Perceptual identification re-
lied on memory for the processing of a prior
presentation, as did recognition memory,
although the two forms of test employed
different types of information. As research
progresses, it seems likely that distinctions
between memory and perception rvill con-
tinue to blur (Jacoby & Witherspoon,
1982). Both perception and memory seem
to rely on memory for prior episodes, and,
consequently, the two types of tests can be
described within the confines of a single
model. In any case, comparisons of effects
on recall or recognition memory with those
on performance of perceptual tasks may
prove useful for further analyzing the read-
ing process as well as for analyzing pro-
cessing in a variety of other situations.
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