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Enduring influence of the purpose ofexperiences:
Encoding-retrieval interactions in word

and pseudoword perception

BRUCE W. A. WHIITLESEA and ALISA L. CANTWELL
Mount Allison University, Sack ville, New Brunswick, Canada

Letters in words are identified more easily than are letters in nonwords or letters alone. These
effects may depend on separate representations of general lexical attributes and of specific con
texts, or on memory for particular experiences. We required subjects to associate meanings with
some pseudowords and to perform a physical analysis on others. After 24 h, subjects identified
pseudowords associated with meanings more accurately than novel or physically analyzed pseudo
words. However, perceptual accuracy was independent of recall ofmeanings, suggesting that mean
ing was not available as a context-free resource. Instead, perceptual accuracy was correlated with
the interdependence of stimulus components in perception, suggesting that encountering pseudo
words for different purposes had caused different perceptual organizations, which exercised last
ing influence. We concluded that the perceptual advantage of words may be incidental to the
purposes for which words are ordinarily processed, and may depend on preservation ofparticular
perceptual experiences.

Letters in words are generally easier to identify than
the same letters presented either in nonwords or alone
(Reicher, 1969; Wheeler, 1970). Although this advantage
clearly depends on the perceiver's experience of words,
it is less clear what information about words is retained
in memory or how that information guides subsequentper
ception. Early investigations demonstrated that letters in
orthographically regular pseudowords could be identified
as easily as letters in natural words (Baron & Thurston,
1973), suggesting that the advantage was not due to the
meaning or the specific familiarity of words. Instead, per
ceptibility was found to be correlated with a variety of
aspects of stimulus regularity, including word frequency
(Wheeler, 1970), sequential dependency (Rumelhart &
Siple, 1974), positional frequency (Mason, 1975), cluster
frequency (Estes, 1975), and pronounceability (Gibson,
Shurcliff, & Yonas, 1970). These observations suggested
that perception is guided by memory for abstract proper
ties, such as the structural units of which words are com
posed (Estes, 1975) or the structural interrelations among
whole words (McClelland & Rumelhart, 1981).

These observations were gathered in experiments com
paring the perceptibility of items differing in selected lexi
cal properties. In contrast to this cross-sectional approach,
some investigators have adopted a longitudinal approach,
examining the effects of earlier experiences of an item
on its subsequent perceptibility. Evidence from studies
of this type suggests that the specific familiarity of an item
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may have a greater impact on perception than previous
work suggested. For example, items are identified more
easily in later than in earlier presentations, and the ef
fects of an earlier presentation may be strong and endur
ing (Jacoby, 1983a; Jacoby & Dallas, 1981; Kolers,
1976). Moreover, the facilitation of subsequent exposures
appears to depend not simply on repetition of the item
itself, but also on reinstatement of contextual elements
such as symbolic domain (Warren & Morton, 1982), list
context (Jacoby, 1983a), and typeface (Kolers, Palef, &
Stelmach, 1980). Thus perception appears to depend on
the episodic detail of previous experiences as well as on
stimulus regularity.

Two alternative explanations are available to integrate
these findings. First, memory may maintain separate
stores of information about particular events and general
regularities (e.g., Cohen & Squire, 1980; Tulving, 1972).
In this interpretation, a conceptual or semantic memory
system retains information about general lexical proper
ties such as the frequency of words (Morton, 1979) or
letter clusters (Estes, 1975), and an episodic system
preserves information about the contexts in which items
were encountered on particular occasions (Tulving, 1983).
These systems are separately responsible for observations
of perceptual dependence on regularity and reinstatement
of context. A second explanation is that memory main
tains a code of each particular event experienced, com
plete in whatever detail was attended (e.g., Jacoby &
Brooks, 1984; Jacoby & Witherspoon, 1982; Whittlesea,
1987). In this case, memory does not distinguish between
the item and its context; instead, the context influences
the experience of the item, and the experience is pre
served. Dependence on regularity of the stimulus arises
not because regularity information is directly coded, but
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because regular stimuli are similar to more events that
the person has experienced.

We attempted to investigate whether the experience of
an item in a context results in distinct information about
item and context, or whether the experience is retained
as a whole. Briefly, by manipulating the purpose for which
subjects encountered stimuli, we observed that different
purposes caused enduring differences in the accuracy of
identification. These differences were apparently medi
ated by different organizations of the components of items,
rather than by differences in structural or familiarity in
formation independently. In consequence, we concluded
that the memory supporting perception is best conceptu
alized as an episodic system preserving the subject's ex
periences of items.

Meaning and Perception
We elected to study the relationship between meaning

and perception as a convenient test of the representations
supporting perception. Although, as indicated previously,
Baron and Thurston (1973) demonstrated that meaningful
ness is not critical to perceptual superiority, meanings may
assist perception if available. For example, meanings acti
vated in an early stage of perception may constrain the
sequence or depth of further perceptual processing. Al
ternatively, meaning may affect perception indirectly, as
an encoding demand incidentally involving a perceptual
experience. Because meaning belongs to the whole item,
processing for meaning may occasion perceptual integra
tion of the letters of the item, at least relative to other
task demands. Integration of the elements could lead to
a perceptual advantage in a later exposure, because iden
tification of a particular component could be assisted by
information about other components.

Thus meaning may influence perception either as an ab
stract property of the item or as the occasion for experienc
ing items in a particular way. These alternatives reflect
the alternative accounts of memory discussed earlier. A
direct influence of meaning on perception would be con
sistent with a dual-memory account that suggests that ab
stract properties may affect perception independent of the
characteristics of particular experiences. However, if the
effect of meaning is indirect, mediated by interdependent
organization of the stimulus components in memory, then
an episodic memory system that retains the experiences
of particular events may offer a better account.

EXPERIMENT 1

To determine whether meaning has any independent ef
fect on perception, other abstract properties such as fre
quency and orthographic regularity must be held constant
while meaning is varied. Comparing the perceptibility of
natural words and pseudowords selected to be compara
ble based on other characteristics achieves only an ap
proximation of the desired control. We attempted to
achieve this control directly, by manipulating the meaning
fulness of pseudowords and comparing the perceptibility

of meaningless items to the perceptibility of the same items
when they were associated with meanings.

Method
Subjects. Thirty undergraduate students participated for course

credit.
Apparatus. The experiment was conducted on an Apple IIe

microcomputer using a Zenith monitor.
Procedure. We assembled a set of 24 orthographically legal,

pronounceable CVCVC nonwords, selected to be maximally dis
criminable (no two letters co-occurred in the same positions in more
than one item). Twelve items selected at random were assigned
meanings (meaning condition), which the subjects were required
to learn prior to a perceptual test. The remaining 12 items were
not exposed before the test (novel condition). Assignment of items
to conditions was counterbalanced between subjects, so that over
subjects the items within conditions did not differ in preexperimental
characteristics, such as pronounceability, orthographic regularity,
frequency of letter clusters, or frequency of letters in particular po
sitions.

The meanings consisted of easily understood concepts for which
no familiar English word exists. Thus, for example, the subjects
learned that a RAVIT is "a group of butterflies" and a WALEN
is "the noise a darnmakes before it breaks. " Meaning items were
exposed five times each in an expanding series, so that successive
presentations occurred approximately 1, 3, 6, and 10 trials after
the first presentation. On the first presentation, the subject was
shown the item together with its definition. The second, third, and
fourth presentations required the subject to answer a question in
volving the item's meaning ("Uyou lived five miles below a dam,
would you be worried about a WALENT'), responding "yes" or
"no" and providing an explanation of the answer. On the last presen
tation, the subject was asked to recall the meaning of the item. The
correct definition of the item was presented on the monitor after
each of these trials, providing the subjects an opportunity to cor
rect themselves. These training trials were initiated and paced by
the subject. These circumstances were designed to bring about near
perfect learning of associated meanings.

Directly after this task, we tested the subjects' ability to identify
single letters in brief presentations of stimuli. Four types of stimuli
were presented in random series, including the meaning and novel
items, 12 moderately high-frequency CVCVC natural words, and
12 single letters. Before each trial, a fixation stimulus was presented,
which consisted of arrows flanking the space in which an item would
appear. Subjects initiated trials by striking a key, which caused a
stimulus to be exposed for approximately 20 msec. Single letters
were presented in the same screen location they occupied in one
of the pseudowords, and the other four spaces were filled with pat
tern masks (rectangles filled with asterisks). In all cases, stimulus
exposure was terminated by the presentation of a pattern mask in
each of the five locations where a letter could occur. Simultaneously,
a caret was presented under one of the five locations.

Immediately following each trial, subjects were required to report
the identity of the letter that had been briefly presented in the loca
tion specified by the caret, guessing if necessary. The five posi
tions were interrogated with approximately equal frequency within
each stimulus type, and with identical frequency between stimulus
types. In the case of single letters, the caret was always located
where the letter had occurred.

Results and Discussion
The probability of identifying letters correctly in each

condition of the perceptual task was: words, ,69; mean
ing items, .62; novel items, .48; and single letters, ,38.
Analysis of variance indicated an overall effect of test con-
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dition [F(3,87) == 19.204, MSe == .030, p < .001], and
Newman-Keuls analysis indicated that all pairwise com
parisonsdifferedsignificantly (p < .05), exceptthe com
parison of words and meaningitems. Consistentwith the
findings of many previous studies of the word advantage
(e.g., Reicher, 1969), these resultsdemonstrate that a let
ter in a word is better perceived than a letter presented
either alone or in a (novel) pseudoword.

The meaning pseudowords also exhibited perceptual su
periority over both single letters and novel pseudowords.
Critically, the difference betweenmeaningand novelcon
ditions cannot be accounted for in terms of any pre
experimental properties of the items, such as frequency
or orthographic regularity, becauseassignment of pseudo
words to conditionswas counterbalanced. It thus appears
that the task of associating meanings with pseudowords
has some independenteffect on perception and results in
a perceptual advantageanalogousto the word advantag~.

However, it cannot be concluded that the advantage IS

due to meaning per se. Repeated pseudowords mayex
hibit a perceptual advantage over novel pseudowords
withoutbenefitof meaning,and the size of the effect may
rival that of the word advantage (Salasoo, Shiffrin, &
Feustal, 1985). Thus the meaning advantage may be due
to exposure of these items prior to the perception test
rather than to any aspect of meaning.

EXPERIMENT 2

If the effect of associating items with meanings is as
nonspecific as this argument suggests, then preexposure
of itemsin other tasksshouldcauseequalperceptual facili
tation. In Experiment 2 we exposed two sets of items to
each subjectprior to the perceptual test, one in the mean
ing task as beforeand the other in a letter-eomparison task
that did not involve meanings. As in Experiment 1, the
itemsused in these two conditionswere counterbalanced
betweensubjects, thereby holdingconstant all item-level
properties.

Method
Subjects. Thirty undergraduate students participated for course

credit.
Procedure. In a training phase, all subjects received the 24

pseudowords used in Experiment 1. Twelve i.te~s we~e exposed
in the meaning condition, as before. The remammg 12 Items were
shown in a letter-comparison task (compare condition), which re
quired the subject to compare each letter of the.stimulus with those
of another letter string. For this task, the subjects were provided
with a protocol on which two columnsof five blank spaces appeared.
the columns labeled "Same" and "Different." Each pseudoword
(e.g., WALEN) was presented on the monitor with a comparison
item (e.g., WELEP) appearingdirectly beneath it. The vertical space
between the two stimuli was approximately half the height of a let
ter. The subject was required to copy each letter of the target pseudo
word into the corresponding space on the protocol, but using the
spaces of the "Same" and "Different" columns depending on
whether the letter matched the corresponding letter of the compari
son item. As in the meaning condition, each target item was
presented five times with the order of presentation yoked to the

order used in the meaning condition. In an attempt to match the
variability of experience of meaning items afforded by the differ
ent questions, target items in the compare condition were paired
with a different comparison item on each presentation, so that
although the subjects copied the same letters in the same positions
on each presentation of the stimulus, the assignment of a letter to
"Same" or "Different" columns changed between trials. The items
employed in the meaning and compare conditions were ~o.unter

balanced between subjects, as was the order of the conditions.
The perceptual test was similar to that in Experiment I, except

that stimuli were exposed for 30 msec before being terminated by
the mask.

Results and Discussion
The probability of correct report in each conditionwas:

words, .83; meaning, .83; compare, .68; and single let
ters, .58. Analysisof variance indicatedan overall effect
of test condition [F(3,87) == 20.745, MSe == .036,
p < .001]. Newman-Keuls a posteriori analysisrevealed
that all differences were significant (p < .05), except the
comparison of wordsand meaning pseudowords, as in Ex
periment 1. Because both meaning and compare items
were exposed before the test, the meaning advantage in
dicates that associating pseudowords with meanings has
some effect on perception beyond simply granting an op-
portunity to see the item. . .

It is less clear whether the meamng advantage IS due
to a direct or indirect influence of meaning, to use of
the meaning of the item in the act of perception or to
use of previousexperiences whoseperceptualcharacteris
tics were determined by the demand to derive meaning.
In either case, it is tempting to speculate that a similar
mechanism underlies word perception, because the per
ceptibility of natural words is similar to that of meaning
pseudowords and because both possess meanings. How
ever, dual-memoryaccounts imply separate mechanisms
for the two, because the words are experimentally novel,
so that theirperception shouldbe assisted onlyby a seman
tic code, whereas the pseudowords, being re-presented
in a familiar context, should be facilitated by an episodic
code.

EXPERIMENT 3

One of the major arguments for a distinction between
memory for general and memory for specific properties
is provided by the observation of a dissociationbetw~en
perceiving and remembering words (Cohen & Squire,
1980; Jacoby & Dallas, 1981; Jacoby & Withers~n,

1982; Tulving, Schacter, & Stark, 1982). Coupled With
the apparent stabilityof word perception across time and
context (e.g., Morton, 1979)and the context-specific na
ture of remembering (e.g., Smith, 1979), the dissocia
tion suggests that the two functions are servedby indepen
dent memory systems,one retaininggeneral, context-free
aspects of experience, and the other preserving episodic
detail (Tulving, 1983).

As indicated above, observations of enduring facilita
tion of perception following earlier presentations of an
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item require that episodic information has at least some
role in word perception, and limit the identification of par
ticular memory systems with particular tasks. However,
the greatest challenge to the dual-memory hypothesis
comes from observations that recognition and perception
are affected in similar ways by similar variables. For ex
ample, Jacoby and Witherspoon (1982) demonstrated that
performance on both tasks is specific to the contexts in
which items were previously encountered, and Jacoby
(1983b) showed that manipulation of the perceptual
aspects of the encoding task affects word perception just
as manipulation of nonperceptual aspects affects recog
nition.

These findings suggest that the apparent stability of
word perception arises because of low variability of per
ceptual demands in encounters with words, rather than
because perception relies on an inherently stable represen
tation system. Such observations have led some authors
to argue that the semantic-episodic distinction does not
adequately capture differences in the use of memory, and
to investigate the feasibility of a single memory retaining
episodic detail about particular experiences (e.g., Brooks,
1987; Jacoby & Brooks, 1984; Jacoby & Witherspoon,
1982). This interpretation emphasizes task-dependent dif
ferences in stimulus processing, resulting in variations in
the representation of an event, and task-dependent dif
ferences in accessing those representations resulting in dis
sociations among retrieval tasks.

One important aspect of stimulus processing that may
vary with task demands is perceptual integration. Whittle
sea (1987) observed that requiring subjects to copy
words resulted in greater perceptual accuracy in a later
test than did requiring letter-at-a-time comparison (as in
the compare task used in Experiment 2 of this study).
These findings were interpreted to suggest that the tasks
encouraged different degrees of perceptual integration of
stimulus components. The copying task was thought to
cause relatively integral processing of components, be
cause it encouraged treating them simultaneously as parts
of a whole item, whereas the comparison task, which re
quired attention to separate components, was thought to
occasion relatively nonintegral processing. Greater per
ceptual integration of copied items would explain their
greater perceptibility, because integration implies that per
ception of each component assists and is assisted by per
ception of other components through mutual generation.
In support of this interpretation, perceptual interdepen
dence of components (the probability of identifying a com
ponent given that another was identified) was found to
be greater for copied items than for compared items.

This integration hypothesis may explain the perceptual
advantage of meaning pseudowords over compare items
in Experiment 2. Processing for meaning may inciden
tally involve greater perceptual integration than does the
compare task, perhaps because it encourages treating the
stimulus as a meaning-bearing unit, whereas the compare

task focuses attention on the component letters individu
ally. Greater perceptual integration would result in bet
ter perception, through the mutual dependence of the com
ponents.

This account suggests that the perceptual advantage of
natural words is also due to preservation of episodic in
fluence. Because the purpose of encountering words nor
mally entails processing for meaning, most experiences
of words would be expected to involve relatively integral
processing, resulting in perceptual interdependence of the
letters of words. Thus meaning may be indirectly respon
sible for the perceptual superiority of words, by serving
as the occasion for integral perceptual operations.

However, the perceptual advantage of meaning over
compare pseudowords may be due instead to maintenance
of abstract, context-free information, as suggested by a
dual-memory account. As discussed above, the meanings
of the items may be directly involved in the act of per
ception, serving to constrain the possible identities of
tested items. Alternatively, the attempt to associate mean
ings with pseudowords may cause the subject to attend
more diligent!y, resulting in better learning of the item's
structure. This hypothesis suggests that the strength of the
trace depends on the task in which the item was encoun
tered, but that the representation retains information about
the structure of the item in canonical form. Experiment 3
was designed to compare these explanations with the epi
sodic integration hypothesis.

Method
Subjects. Thirty undergraduate students participated for course

credit.
Procedure. The subjects in Experiment 3 received the same mean

ing andcompare training as did subjects in Experiment 2. Five types
of items were exposed in the perceptual test, including novel pseudo
words as wen as the words, meaning and compare pseudowords,
and single letters used in Experiment 2. In order to accommodate
the extra pseudoword condition, the item pool was increased by
12 items. The resulting pool consisted of 36 orthographically le
gal, pronounceable CVCVC items in which no pair of letters co
occurred in the same positions in more than one item. Items from
this pool were rotated through the three pseudoword conditions be
tween subjects, occurring equally often in each condition.

Three additional changes were made to the procedure of earlier
experiments. First, the subjects were required to report entire stimuli
in the perception test, guessing if necessary, rather than a single
letter as in Experiments 1 and 2. This innovation permitted inves
tigation of the interdependence of perceptual processing as wen as
the accuracy of perception, as discussed below. As in Experiment 1,
stimulus presentation was terminated by a pattern mask after
20 msec. Protocols were scored for the number of letters reported
in the correct spatial location. An incorrect letter in a particular
location could result either from rearrangement due to positional
uncertainty or from simple incorrect reporting. Although these er
rors may stem from different causes, both were treated as percep
tual failure. Second, in order to assess the durability of perceptual
facilitation afforded by experience of items in various tasks,the per
ceptual test was delayed until 24 h after exposure of meaning and
compare items. Third, to determine whether the perceptual advan
tage of meaning items was due to their meanings per se, we tested
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thesubjects' ability to recall meanings aftertheperceptual test. In
this test, the meaning items were presented on a typed sheet, and
thesubjects were asked to state the meaning associated with each.
Recall of a correct definition for the wrong item was counted as
an error.

Results and Discussion
The probabilities of correctly reporting a letter in the

perceptual task were: words, .75; meaning, .75; compare,
.63; novel, .58; and single letters, .49. Analysis of vari
ance indicated a significant effect of test condition
[F(4,116) = 27.69, MSe = .014, p < .001], and
Newman-Keuls a posteriori analysis indicated that all
paired comparisons were significantly different (p <
.01), except the comparison of words and meaning items
(as in Experiments 1 and 2).

The perceptual superiority of meaning over compare
items and of compare over novel items occurred in spite
of the fact that the items were rotated through all three
conditions, so the differences could not be due to pre
experimental properties. The meaning-compare differ
ence also could not be due to lack of a memory code for
compare items, since they were exposed, and the benefits
of that exposure are reflected in the advantage of com
pare over novel items. Instead, the meaning-compare
difference must be due to the difference in purpose for
which items were encountered in the two conditions. The
fact that this difference was measured 24 h after exposure
to the items indicates enduring effects of task demands
on perception.

As discussed earlier, the meaning-compare difference
may occur because the meaning task encourage greater
perceptual integration, or because the meaning task cre
ates stronger traces, or because the meanings of meaning
items are directly involved in the activity of perception.
If perception automatically activates meanings, which in
turn mediate perception, then perceptual accuracy should
be correlated with success in identifying the meanings of
meaning items. Similarly, if the effort involved in asso
ciating meanings with pseudowords results in strong
traces, then greater effort should result in both stronger
traces and stronger associations, again leading to a corre
lation. However, if traces differ in organization rather than
strength, and if perception is primarily affected by differ
ences in perceptual information, then no correlation be
tween the tasks would be expected.

The correlation between the number of letters correctly
identified in a meaning item and the probability of iden
tifying its meaning was approximately zero (point-biserial
,2 = .004) and nonsignificant [t(358) = 1.22]. This low
correlation was not caused by lack of variance in the per
ception data (SD = .19) or floor or ceiling effects in the
recall data (mean proportion recalled = .54). Equally,
it was not due to subjects having learned incorrect defi
nitions in the training phase, because accuracy in respond
ing to questions about the meanings of items in that phase
was near ceiling (97.22 % accuracy).

Instead, the independence of perception and meaning
retrieval suggests that meaning affects pseudoword per-

ception indirectly, I by affecting the perceptual experience
of the item and thus determining the information avail
able to support later perception. To investigate the
hypothesis that the important property of this experience
is perceptual integration, we examined the relationship
between the accuracy and interdependence of identifying
stimulus components. We indexed the perceptual inter
dependence of components by means of phi, the Pearson
correlation coefficient for four-fold tables (Fienberg,
1977). Because comparison of phi coefficients may
slightly underrate differences in bivariate association due
to differences in the marginal proportions between con
ditions, we also determined an estimate of the consistency
of success in identifying various components of a stimulus.

The computation of these indices can be illustrated
through consideration of the novel pseudoword condition.
In this condition, each subject was tested on 12 items, each
consisting of five letters. Considering only the first two
letters of each item, four different outcomes may be dis
tinguished: a hit on the first letter and a hit on the sec
ond, a hit and a miss, a miss and a hit, and a miss and
a miss. These outcomes were evaluated for each of the
12 items for each of the 30 subjects, resulting in 360 pairs
of guesses distributed across a four-fold table. Chi-square
was computed from the marginal values of the table, and
converted to phi [If> = ~/N)'f2], and the probability of
consistent outcomes was computed by adding the hit-hit
and miss-miss probabilities.

The five positions in which letters occurred can be
selected in 10 pairs, and the two indices were computed
for each pair. The entire operation was then repeated for
the word, meaning, and compare conditions, resulting in
two sets of 10 estimates of bivariate dependence for each
condition. In general, the phi coefficients and consistency
estimates within each condition showed both a small serial
position effect (beginning and ending pairs more associ
ated than middle pairs) and a stronger distance effect (ad
jacent pairs of letters more associated than distant pairs).

Eight of the 10 phi coefficients for words were greater
than the respective indices for meaning items (binomial
p < .055), all 10 coefficients were greater for meaning
than for compare items (p < .001), and eight were
greater for compare than for novel items (p < .055).
Nine of the consistency estimates for words were greater
than respective estimates for meaning items (binomial
p < .011), all 10 were greater for meaning than for com
pare items (p < .001), and 9 were greater for compare
than for novel items (p < .011). On this basis, we con
cluded that the conditions differed in bivariate associa
tion. As overall estimates of this association, mean phi
coefficients of the conditions were: words, .56; meaning,
.48; compare, .33; and novel, .30; and mean probability
of identical outcomes were: words, .82; meaning, .76;
compare, .67; and novel, .56.

The ordinal magnitudes of these indices for the three
types of pseudowords (meaning, compare, and novel) cor
respond to the ordinal magnitudes of their perceptual ac
curacy, in such a way that greater perceptual accuracy
is accompanied by greater perceptual dependence. The
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probability of dependence coefficients occurring in the
same order as accuracy scores by chance alone is .167,
and the probability of both occurring in the predicted order
by chance is .027. This correspondence suggests that task
demands affect pseudoword perception through the per
ceptual integration that is incidental to satisfying the pur
pose of the task. Thus the differences in pseudoword per
ceptibility appear to depend on differences in the
organization of structural knowledge, rather than on differ
ences in the strength of that knowledge. In particular,
meaning appears to affect pseudoword perception indirectly
by serving as the occasion for establishing memories that
preserve the experience of relatively integrated perceptual
processing.

If pseudoword perception is controlled by perceptual
integration of earlier experiences, and word perception
also depends on episodic representation, then differences
in perceptual dependence between words and pseudo
words should predict differences in perceptual accuracy.
However, whereas the perceptual interdependence of let
ters in words is apparently greater than that in meaning
pseudowords, the accuracy of word perception is not sig
nificantly different from the accuracy of meaning percep
tion in Experiments 1, 2, or 3.

An additional difficulty is that there seems to be rea
son to expect that words should have been better perceived
than meaning items if supported by episodic representa
tion. The words employed were of moderately high fre
quency, suggesting the availability of a large number of
episodic traces, whereas subjects encountered the mean
ing pseudowords only five times in their lives. Thus on
grounds of both perceptual dependence and number of ex
periences available, the lack of word superiority over
meaning pseudowords casts doubt on the analogy of word
and pseudoword perception.

EXPERIMENT 4

This argument leaves out an important factor. In all the
experiments above, perception of meaning pseudowords
was supported by previous encounters with those stimuli
in the same context. In contrast, the words presented in
the perception test, although generally familiar, were
novel in the experimental context. If perception integrates
item components not only with each other but also with
characteristics of the setting in which the experience
occurs, then item information will not be available inde
pendent of contextual reinstatement. Greater integration
predicts more extreme performance rather than better per
formance (Whittlesea, 1987). The greater the integration
of the trace, the more assistance the trace brings to per
ception, because the mutual generation of integrated ele
ments offers an alternate route to identification. However,
because components of integral traces are not indepen
dently accessible, greater integration also means less prob
ability of activating a trace if components of the original
experience are not reinstated, resulting in a failure of
facilitation. In consequence, the greater number of traces

of words and their greater integration may be offset by
the unfamiliarity of the words in their test context. Thus
if word perception is based on the same processes as
pseudoword perception, the greater integration of words
should result in an enduring perceptual advantage rela
tive to meaning pseudowords if the words are preexposed
in the test context.

Method
Subjects. Thirty undergraduate students participated for course

credit.
Procedure. The procedure of Experiment 4 was identical to that

of Experiment 3, except that an additional exposure phase was in
cluded, in which the subjects were shown the words to be used in
the perceptual test and were required to copy them on paper. The
number and order of word presentations were yoked to those of
the two pseudoword conditions. The order of the three training con
ditions (words, meaning, and compare) was counterbalanced be
tween subjects.

Results and Discussion
The probabilities of identifying letters in the percep

tual test were: words, .83; meaning, .74; compare, .64;
novel, .57; and single letters, .48. Analysis of variance
indicated a significant effect of test condition [F(4,116)
= 36.77, MSe = .015, P < .001], and Newman-Keuls
a posteriori analysis indicated that all paired comparisons
were significantly different (p < .01). Thus when words
have been presented in the context of a test, they receive
a perceptual advantage over meaning pseudowords that
does not occur otherwise, and this advantage endures at
least 24 h.

All 10 phi coefficients for words were greater than
respective indices for meaning items (binomialp < .001),
8 were greater for meaning than for compare items (p <
.055), and 8 were greater for compare than for novel items
(p < .055). All 10 probabilities of consistent outcomes
were greater for words than for meaning items, for mean
ing than for compare items, and for compare than for
novel items (binomial p < .001 in each case). Again, we
concluded that the conditions differed in bivariate associa
tion. The mean phi coefficients for the four types of string
stimuli were: words, .73; meaning, .46; compare, .37;
and novel, .29; and the mean probabilities of identicalout
comes were: words, .92; meaning, .77; compare, .70;
and novel, .64.

The ordinal magnitudes of these indices for all four con
ditions correspond very well to the ordinal magnitudes
of perceptual accuracy scores. The probability of both ac
curacy and association scores occurring in the same order
by chance alone is .042, and the probability of both oc
curring in the predicted order by chance alone is .002.
Thus when familiarity in context is held constant, per
ceptual dependence predicts perceptual accuracy of both
pseudowords and words.

Perception of meaning items was again found to be in
dependent of the probability of recalling their meanings
[point-biserial r2 = .002, t(358) = .96]. As before, the
correlation was not limited by low variance of percep-
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tion scores (SD = .18) or by floor or ceiling effects in
recall (mean proportion recalled = .53). This result cor
roborates the conclusion drawn in Experiment 3 that
meaning has little direct effect on perception of meaning
items. This dissociation does not necessarily indicate that
meaning identification and perception are supported by
information retained in separate traces. As argued by
Jacoby and Witherspoon (1982) regarding a similar dis
sociation (between recognition and perceptual identifica
tion), such effects may be due to a difference in the cues
and tasks used to access memory rather than to access
of different memories.

GENERAL DISCUSSION

The purpose of these experiments was to investigate
whether information about general, context-independent
attributes of items, such as knowledge of their meaning
or structure, is retained in memory and affects percep
tion independent of information about particular experi
ences of the items. The observed differences in pseudo
word perceptibility could not be attributed to differences
in structural regularity or frequency, because items were
counterbalanced between conditions and presented equal
numbers of times. We argue that knowledge of meanings
is not directly involved in the perceptual advantage of
meaning pseudowords, because the identification of items
is independent of identification of their meanings. This
dissociation also suggests that the meaning advantage is
not due to the formation of stronger codes, because fac
tors promoting trace strength, such as encoding effort,
should also increase the associative strength between an
item and its meaning. Finally, because the different encod
ing tasks cause reliable differences in the interdependence
of components in perception, we argue that the subject's
knowledge of the structure of individual items preserves
an organization given by the purpose of the original ex
perience. Because differences in this organization reflected
differences in the tasks in which items were originally en
countered, and because these differences predicted the sub
ject's ability to identifyitems, we conclude that pseudoword
perceptibility depends on memory for particular ex
periences, jointly determined by the structural properties
of the item and the purpose of the task.

The advantage of letters presented in novel pseudowords
over letters tested alone may seem to limit the generality
of this conclusion, because the novel pseudowords have
no preestablished code. It may seem, therefore, that the
perception of novel items depends on general properties
of experience, such as orthographic regularity; indeed,
the regularity of pseudowords predicts their advantage
over single letters (McClelland & Johnston, 1977). How
ever, the perceptibility of both old and novel letter strings
has been shown to depend on their similarity to particu
lar items that the subject had encountered earlier, rather
than on their similarity to the typical structure of previ
ous experience (Whittlesea, 1987). Thus the correlation
between the regularity and perceptibility of pseudowords
appears to reflect reliance of perception on multiple par-

ticular experiences rather than on direct coding of infor
mation about stimulus regularity.

The perception of natural words appears to follow the
same principles that control pseudoword perception. Ex
periments 3 and 4 demonstrated that the accuracy of word
perception is dependent on context and is predicted by
the interdependence of components. These findings sug
gest that words, like pseudowords, are represented in
terms of particular experiences. The general perceptual
advantage of words may be due to their great interdepen
dence, resulting from exposure in tasks conducive to holis
tic processing, such as processing for meaning, and to
the large number of contexts in which words have been
encountered, which would lead to robust similarity of at
least some prior experiences to most contexts in which
words will normally be encountered.

It would be of interest to know whether the particular
organizations of stimuli given by particular experiences
are permanent. This issue is important in evaluating
models of word perception that assume canonical repre
sentation of structural information, such as McClelland
and Rumelhart' s (1981) interactive activation model. If
idiosyncratic representations decay into a standard for
mat over time, then such models may be good approxi
mations to the processes involved in the perception of
natural words. However, if memory preserves informa
tion about particular experiences indefinitely, then word
perception could be better understood through models em
phasizing episodic information.

Salasoo et al. (1985) observed that a single presenta
tion of a pseudoword resulted in a perceptual advantage
relative to words not preexposed in the test context, but
that after a year the advantage had disappeared, although
words and old pseudowords retained their superiority over
novel pseudowords. Salasoo et al. interpreted these find
ings to suggest that episodic detail deteriorates with time,
leaving behind a context-free representation of the item.
However, it is unclear whether the particular organiza
tion of the pseudowords had decayed into a standard for
mat, or whether the processing a subject applies to an item
a year later is sufficiently different to reduce its similar
ity to the pool of traces available to assist perception. The
experiments of this paper demonstrate that differences in
interdependence of stimulus components do not decay
rapidly, enduring at least 24 h. This is consistent with
findings of other investigators that if contexts are suffi
ciently distinctive, the effects of a prior presentation on
perception may last a week (Jacoby, 1983a), and possi
bly as long as a year (Kolers, 1976). Because natural cir
cumstances for encountering words are rich in contex
tual variation and in repetition, we conclude that memory
for particular experiences may ordinarily exercise a strong
and enduring influence on perception.
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NOTE

1. Conceivably, subjects could improve their identification scores by
guessing misperceived target letters on the basis of perceiving the con
text and remembering whole items from the training phase. The Reicher
(1969) control that eliminates deliberate deduction could not be applied
because of the use of whole report in Experiments 3 and 4. However,
the Reicher control eliminates guessing only when the subject has no
information about the target letter. The word advantage itself indicates
that the context influences perception of the target, and this influence
appears to consist of something like automatic activation of hypotheses
about the target's identity, based on word and context information, that
interact with perceptual information about the target. Indeed, this is the
basis of interactive models of word perception (e.g., McClelland &
Rumelhart, 1981). The present research is aimed at understanding the
form of knowledge in which information about contexts and words is
preserved, in order to understand how it may interact with target infor
mation. Although our methodology risks application of a deliberate,
deductive strategy, we would like to suggest that if subjects had em
ployed this strategy consistently, we would have observed at least some
correlation between perceptual accuracy and meaning recall.

(Manuscript received November 17, 1986;
revision accepted for publication May 26, 1987.)


