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When the sentence She ran her best time yet in the rice last week is displayed using rapid serial visual
presentation, viewers sometimes misread rice as race (M. C. Potter, A. Moryadas, I. Abrams, & A. Noel,
1993). Seven experiments combined misreading and repetition blindness (RB) paradigms to determine
whether misreading of a word because of biasing sentence context represents a genuine perceptual effect.
In Experiments 1–4, misreading a word either caused or prevented RB for a downstream word,
depending on whether orthographic similarity was increased or decreased. Additional experiments
examined temporal parameters of misreading RB and tested the hypothesis that RB results from
reconstructive memory processes. Results suggest that the effect of prior context occurs during
perception.

Questions concerning the role of sentence context in the process
of visual word recognition continue to be some of the most
contentious in the field of cognitive psychology. Although the idea
that sentence context can influence visual word recognition is
widely accepted, there is considerable controversy over just how,
and when, context has its effects. Competing models of word
recognition can be broadly classified as modular or interactive,
with the role of sentence context providing a crucial difference
between the two types. In modular models (e.g., Fodor, 1983;
Forster, 1979), word recognition is strictly a bottom-up process; it
is solely dependent on stimulus information and impervious to the
influence of higher-level context. Sentence context influences
postperceptual stages, such as integration of the word with the
remainder of the sentence. However, context can also fill in when
the perceptual module fails to identify a word, as may occur under
degraded conditions. Modular models account for the well-
documented effects of semantic priming on lexical access by
positing that spreading activation between associated word repre-
sentations occurs entirely within the lexical module.

In contrast, interactive models propose that constraints arising
from sentence context combine with stimulus information during
early stages in word recognition, even before the perceptual mod-
ule has completed its identification of the word. In some interac-
tive models, information from higher levels (i.e., sentence context)

feeds back to influence processing at lower levels such as visual
feature analysis and activation of lexical candidates (e.g., McClel-
land & Rumelhart, 1981).

Hybrid models, or modular-interactive models (e.g., Norris,
1986; Potter, Moryadas, Abrams, & Noel, 1993) preserve the
principle of autonomy while accounting for the facilitative effects
of sentence context. In the modular-interactive model of word
recognition proposed by Potter et al. (1993), the first, autonomous
stage outputs a set of word candidates (generally orthographic
neighbors of the stimulus word) with weights attached to them;
weights are determined by the relative amount of stimulus evi-
dence for each word. Although sentence context does not influence
this first stage, it does play a role in selecting a single word from
the set of candidates in a second stage. The selected word, which
is then consciously perceived, is the word that maximizes weight
value while conforming to the constraints of sentence context. The
model thus preserves bottom-up priority, as in modular models,
but allows sentence context to have an effect prior to the identi-
fication of a unique lexical item.

Investigations into the mechanisms underlying the effects of
sentence context on visual word recognition have used a wide
variety of methodologies. These include lexical decision (Fischler
& Bloom, 1979; Schuberth & Eimas, 1977; Schwanenflugel &
Shoben, 1985), speeded target naming (Duffy, Henderson, & Mor-
ris, 1989; Simpson, Peterson, Casteel, & Burgess, 1989; Stanovich
& West, 1981), immediate recall of rapidly presented sentences
(Potter et al., 1993; Potter, Stiefbold, & Moryadas, 1998), and
eye-movement monitoring in normal reading (Ehrlich & Rayner,
1981; Morris, 1994) among others. The ideal technique for study-
ing sentence-context effects would come as close to natural read-
ing as possible, while allowing the experimenter to control, and
thus separately probe, different stages of processing. Because the
ideal technique remains elusive, it is worthwhile to continue to
develop new methodologies and seek converging evidence.

Immediate recall of sentences displayed using rapid serial visual
presentation (RSVP; Forster, 1970) has several desirable charac-
teristics as an experimental technique. In RSVP, words are dis-
played one at a time in the same location, each word overwriting
the previous word. Reading in RSVP, typically at rates of 10–12
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words per second, resembles normal reading in that the task
involves comprehending and recalling an entire sentence rather
than naming a particular word or making a lexical decision in
response to it. A critical question concerns the degree to which
viewers process each word as it appears, as opposed to storing the
words in a buffer for later processing. A study by Potter, Kroll,
Yachzel, Carpenter, and Sherman (1986) supported immediate
processing. Participants were shown RSVP sentences of 8, 10, 12,
and 14 words and asked to make plausibility judgments about the
sentences immediately after reading them. An increase in response
time with increasing sentence length would be expected if partic-
ipants needed to process much of the sentence offline. Although
the time to make the plausibility judgments was a bit shorter for
the 8-word sentences, the longer sentences showed no pattern of
increase in response time or error rate with increasing length; this
finding therefore suggests that processing of RSVP sentences
appears to be largely online. RSVP also has some advantages over
self-paced reading; in RSVP, the experimenter controls the dura-
tion of each stimulus word, and because each word is followed
immediately by the next, processing time for each word is limited
(Potter et al., 1993). This technique can therefore allow the inves-
tigator to probe the early stages of word recognition.

An interesting study by Potter et al. (1993) illustrates the utility
of RSVP sentence recall in studying the process of word percep-
tion as it unfolds over time. These authors used a nonword-
conversion paradigm to test predictions of the various classes of
word-recognition models discussed above. Nonword conversion
refers to the tendency to misread a nonword as a similar-looking
word (e.g., Ehrlich & Rayner, 1981; Forster, 1989). In the Potter et
al. study, nonwords (or incongruous words) were embedded in
RSVP sentences, which made them particularly vulnerable to
conversion. Leading sentence contexts were created to bias reading
of the nonword or incongruous word as a word compatible with the
context. For example, when the sentence She ran her best time yet
in the roce last week was presented and participants were asked to
recall the sentence immediately after reading it, they frequently
reported roce as race. In contrast, when shown the sentence For
supper she cooked roce with vegetables, roce was often reported as
rice. (A similar phenomenon, though to a lesser degree, was noted
when the incongruous words rice and race were substituted in the
above two sentences, respectively). It is interesting to note that
misreading of words and nonwords as words compatible with the
sentence context was also demonstrated when context occurred
only after the critical item (e.g., In the roce she ran her best time
yet last week), although the context effect was smaller. Potter et al.
(1993) suggested that this result is most consistent with a modular-
interactive model of word recognition, in which a set of possible
word candidates generated by the stimulus remains active until
relevant selective context becomes available.

However, the nonword-conversion results are open to a different
interpretation. Although evidence suggests that much of the pro-
cessing of RSVP sentences is online (Potter, 1984; Potter et al.,
1986) the nonword-conversion situation represents a particular
ambiguity that may instead be resolved reconstructively. It is
possible that the nonwords were converted only after the sentence
was read, on the basis of postperceptual problem solving. The
results of this experiment would therefore not provide evidence
against a modular model. Although the finding of greater bias for
the context-before condition might suggest that processing was

occurring online (Potter et al., 1998), the positions of both the
relevant context (before or after) and the critical items (nonword or
incongruous word) were confounded with serial position. That is,
in the context-before condition, the context was always near the
beginning of the sentence, whereas the critical item was later in the
sentence; whereas in the context-after condition, the critical item
was earlier in the sentence, with the context coming later. Words
appearing later in an RSVP sentence have a lower probability of
being recalled (Potter et al., 1993). If earlier serial position also
improves encoding, it is therefore possible that the apparent de-
crease in the biasing properties of the context, when the context
was shifted from before to after the critical item, was due to
improved veridical perception of the critical item coupled with less
effective encoding of the relevant context.

Thus, a crucial issue in experiments relying on serial report from
RSVP sentences concerns whether the effects in question arise
during perception or during recall. The phenomenon of repetition
blindness (RB; Kanwisher, 1987) may prove useful in assessing
the time-course of effects such as nonword conversion. RB has
stimulated a great deal of interest since the publication of Kan-
wisher’s seminal article, and RB paradigms have recently been
used in investigations of visual attention (Kanwisher, Driver, &
Machado, 1995), picture identification (Kanwisher, Yin, &
Wojciulik, 1999), hemispheric differences in visual word process-
ing (Harris, Morris, & Ducumbs, 1999), and properties of the
orthographic units involved in word recognition (Harris & Morris,
2001b). The experiments reported in this article apply an RB
paradigm to the question of the effects of sentence context on
visual word recognition.

The Phenomenon of RB

RB refers to a difficulty in reporting the occurrence of two
identical or orthographically similar words, relative to two non-
similar words, when the words are briefly displayed and appear
within a few hundred milliseconds of each other.1 Some of the
most dramatic demonstrations of RB occur when the two identical
or similar words (which we designate as W1 and W2) are embed-
ded in sentences displayed via RSVP. Viewers tend to omit W2
from their report of the sentence, even when this makes the
sentence ungrammatical or nonsensical. For example, after view-
ing a sentence such as When she spilled the ink there was ink all
over, participants might report having seen When she spilled the
ink there was all over (Kanwisher, 1987). RB presents a paradox
in that repetition of a word more typically results in increased
rather than decreased ability to report the item—the well-known
repetition priming effect. Kanwisher (1987) suggested that RB and
repetition priming occur under different encoding conditions.
When participants monitored RSVP word lists for the presence of
repeated words (Experiment 1), robust RB was demonstrated;
however, when participants were required to report only the final
word in the list (Experiment 3), repetition priming was found. The
crucial difference concerns the nature of the encoding of the first

1 The phenomenon of RB is not limited to words; it also occurs for
repetitions of pictures (Kanwisher et al., 1999), colors (Kanwisher et al.,
1995), and even for mixed stimuli such as a picture of a sun and the word
sun (Bavelier, 1994). However, in this article we limit our discussion to RB
for letter and word stimuli.
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critical word. Luo and Caramazza (1995) suggested that the mag-
nitude of RB is determined by the encoding effectiveness of the
first critical item; when the first critical item is poorly encoded,
reliable RB will not be observed. RB occurs for identical words
and orthographic neighbors, as well as words sharing three initial
letters (e.g., chalk, charm), three middle letters (e.g., shark,
charm), three alternating letters (e.g., claim, charm), or even a
single initial letter (e.g., clock, charm; Harris & Morris, 2000). The
size of the RB effect generally increases as the orthographic
overlap between the two words increases.

Kanwisher’s theoretical account of RB argues that the phenom-
enon occurs as a result of “type recognition without token indi-
viduation” (Kanwisher, 1987, p. 117; see also Kanwisher, 1991;
Kanwisher & Potter, 1990; Park & Kanwisher, 1994). In this view,
RB represents a limitation on the ability to bind a word’s type
representation to two different tokens, or event representations,
occurring within a particular time window; thus, only one of the
words is consciously perceived. However, because RB is defined
as a relative deficit in reporting repeated or similar words com-
pared with nonsimilar words the effect could arise from retrieval
processes rather than from perceptual processes (Armstrong &
Mewhort, 1995; Fagot & Pashler, 1995). Luo and Caramazza
(1995) investigated the locus of RB using two successively dis-
played single letters in uncertain locations; their work suggests a
perceptual rather than a memory locus, because RB was found
using a memory load of only two items. Also, a number of
investigators (Hochhaus & Johnston, 1996; Kanwisher, Kim, &
Wickens, 1996; Park & Kanwisher, 1994) have found reliable RB
using signal detection methodology, in which the response de-
mands were simplified, and again memory load was minimal.
These findings make it difficult to defend the idea that RB arises
solely from retrieval failure.

A somewhat different form of memory locus for RB in word
lists and sentences has been proposed by Whittlesea and his
colleagues (Whittlesea, Dorken, & Podrouzek, 1995; Whittlesea &
Podrouzek, 1995; Whittlesea & Wai, 1997). In this view, RB in
RSVP sentences results from report biases operating during at-
tempts to reconstruct the stimulus at the time of recall rather than
from any type of perceptual interference. Two key assumptions of
the reconstructive view are that (a) items in RSVP are not pro-
cessed extensively, so that words are not well integrated with their
contexts, and (b) the two occurrences of an identical word in an
RSVP sentence are encoded and recalled independently (Whit-
tlesea, Dorken, & Podrouzek, 1995; Whittlesea & Podrouzek,
1995). Under these assumptions, it is possible that on reconstruc-
tion of the sentence both instances of the repeated word could be
recalled in the position of the first occurrence. Such an early report
bias would conform to the rules of English syntax. That is, The
yellow car passed our car on the left would more likely be
expressed as The yellow car passed ours on the left than The
yellow one passed our car on the left (Whittlesea, Dorken, &
Podrouzek, 1995). However, Downing and Kanwisher (1995) have
criticized the experiments reported in Whittlesea, Dorken, & Po-
drouzek (1995) and Whittlesea and Podrouzek (1995) on method-
ological grounds (but see Whittlesea, Podrouzek, Dorken, & Wil-
liams, 1995). Thus, although the reconstructive memory account of
RB seems plausible, some of the evidence in support of this view
is problematic.

Other findings in support of the reconstructive memory account
of RB can be equally well explained by perceptual accounts.
Whittlesea and Wai (1997) demonstrated a reverse RB effect in
sentences in which the first instance of a repeated word was
presented in an anomalous context (e.g., He poured some blue ink
JAR into a JAR yesterday). The RB effect for these sentences was
localized to the first critical word rather than the second; thus the
reverse in reverse RB. Whittlesea and Wai claimed that perceptual
accounts cannot explain these results, because they always predict
a forward effect. However, it is important to note that the proba-
bility of report of the first critical word was low (.28) even in the
nonrepeated condition. An account of RB based on perceptual
mechanisms would not predict reliable RB for the second critical
word when the first critical word was poorly encoded (Luo &
Caramazza, 1995). Furthermore, because the first critical word
differed from the repeated to the nonrepeated condition, increased
report of the first critical word in the nonrepeated condition could
be due to between-word differences in frequency or contextual fit.

Two recent event-related potential (ERP) studies provide com-
pelling evidence in favor of an online, perceptual locus for RB.
Schendan, Kanwisher, and Kutas (1997) displayed RSVP lists of
three words mixed with rows of symbols. The word lists either
contained two identical words plus a filler word or two noniden-
tical words plus the filler; an RB effect was noted in the form of
more incorrect responses to repeated than to nonrepeated stimuli.
When participants reported both of the repeated words, a positive
potential at 220 ms, associated with repetition priming, was noted
(no such positivity was noted for nonrepeated lists). In compari-
son, when only one of the repeated words was reported (which
could be due to RB), repeated trials resembled nonrepeated trials,
with no early positivity. Further differences were noted in later
ERP components (400–800 ms): Correct trials (whether repeated
or nonrepeated) were associated with posterior positivity, whereas
incorrect trials were not. This later component is thought to reflect
explicit identification of the stimulus. Thus, repeated incorrect
(i.e., RB) trials resembled nonrepeated correct trials in early com-
ponents but resembled nonrepeated incorrect trials later. Schendan,
Kanwisher, and Kutas suggested that an early perceptual opera-
tion, possibly in the basotemporal neocortex, serves to discrimi-
nate novel from repeated stimuli and that in RB (at least for
identical words), repeated stimuli are misclassified as novel. Such
misclassification would then interfere with explicit identification
of the stimulus.

In another ERP study, Bavelier (1999) showed participants short
RSVP word lists, half of which had repeated words; participants
were asked to report all the words from the list. Differences in the
ERP data between correct and incorrect repeated trials were noted
as early as 200 ms after the onset of the second of the repeated
words. Correct repeated trials showed a larger positive component
over right parieto-occipital areas, whereas incorrect repeated trials
showed a larger positive component over the left anterior temporal
areas. No such differences were noted between correct and incor-
rect nonrepeated trials. The early nature of these effects suggests
that RB arises from difficulties with the individuation stage of
object perception; furthermore, the findings are inconsistent with
the view that RB arises from confusion in short-term memory
(Bavelier, 1999).

Although the precise nature of the mechanism responsible for
RB remains controversial, the preponderance of the evidence to
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date supports a perceptual, online locus for the effect. Therefore, if
a paradigm such as nonword conversion (Potter et al., 1993) can be
combined with an RB paradigm, it may be possible to determine
whether context-induced conversion of nonwords to words (or
misreading one word as another) occurs as part of an online
process or is accomplished reconstructively. A combination of
these paradigms may also provide additional information concern-
ing the locus of RB while further increasing our understanding of
the nature of the perception-memory interface.

The Misreading-RB Paradigm

The experiments reported in this article use a variation of the
nonword-conversion paradigm, in which prior biasing context
induces participants to misread the first of two critical words
(designated W1 and W2) in an RSVP sentence, as shown in the
following example:

I broke a wine class in my class yesterday. (1)

Strong RB is typically observed for identical words in sen-
tences; therefore, if participants correctly perceive class in the W1
position, the second occurrence of class should be frequently
omitted from report. The trials of particular interest, however,
would be those in which the biasing context induces participants to
misread the first occurrence of class as glass. RB for nonidentical
words is typically of smaller magnitude than it is for identical
words (Bavelier, Prasada, & Segui, 1994; Kanwisher & Potter,
1990). If prior context results in rapid online selection of glass,
then perception of glass rather than class in the W1 position should
result in reduced RB for class in the W2 position. On the other
hand, if glass is selected only reconstructively, RB for class may
still occur.

Biasing context can also be used to induce participants to
misread W1 such that it becomes more similar to W2, as in the
following example:

I get lots of junk maid so jail is pleasant. (2)

Here, we hypothesized that if prior biasing context induces
rapid, online misperception of maid as mail, there should be more
RB for jail than if maid is read correctly, because mail and jail
share more letters in common than maid and jail. In contrast, if the
choice between maid and mail is made only after the sentence is
processed, we should not observe an increase in RB when maid is
misreported as mail.

The following seven experiments explored the misreading-RB
paradigm and demonstrate its usefulness in investigations of the
effects of sentence context. Experiments 1 and 2 show that mis-
reading of W1 can prevent RB for W2 when an anomalous W1 is
misperceived as a word less similar to W2. Experiment 1 demon-
strated this phenomenon using identical critical words, whereas in
Experiment 2 the critical items were orthographically similar but
nonidentical words. Experiments 3 and 4 demonstrated that mis-
reading of W1 can also cause RB for W2 when W1 is misper-
ceived as a word more similar to W2. Experiment 5 investigated
the effects of temporal parameters on misreading RB. Because
standard orthographic RB generally declines with increasing num-
bers of items (lag) between the critical words, if misreading RB
reflects the same process, it should show a similar decline. Exper-

iment 6 examined the possibility that W2, rather than W1, was
misread on some of the trials in the misreading condition. Finally,
Experiment 7 reexamined the issue of whether the mechanism
underlying RB is predominantly perceptual or whether it reflects
reconstructive memory processes. If significant RB persists when
a recognition rather than a recall procedure is used, this would
provide evidence that RB represents a failure of perception rather
than an artifact of processing applied at retrieval.

Experiment 1

RB for the second of two identical words in RSVP sentence
displays is a surprisingly strong effect (Kanwisher, 1987; Kan-
wisher & Potter, 1990). In Experiment 1, participants viewed
RSVP sentences containing a pair of identical words but with prior
biasing context designed to induce misreading of the first critical
word (W1) as an orthographic neighbor; the perceived word would
therefore be less orthographically similar to the second critical
word (W2). We hypothesized that because RB is a function of the
degree of orthographic overlap between the critical words, if
misreading of W1 occurs online, it should result in a reduction in
RB for W2 compared with trials in which W1 is read correctly. In
contrast, we believed, if misreading occurs as part of a later
reconstructive process, strong RB for W2 would still be observed.

Method

Participants. Sixty Boston University undergraduates participated to
fulfill a course requirement. Six of the participants fell below a perfor-
mance criterion (a minimum of 20% correct on the conditional-probability
measure in the compatible-context control condition) and were replaced.
All participants learned English in the home before 5 years of age. (Eleven
participants learned English simultaneously with another language.)

Materials and design. Thirty pairs of words differing by only one letter
(orthographic neighbors) and prior biasing sentence contexts were selected
such that the biasing contexts would be compatible with (and in many
cases, highly predictive of) one of the paired words and incompatible, or
less compatible, with the other. For example, the context Wait at the bus is
compatible with the target, stop, but incompatible with its orthographic
neighbor, slop. Contexts and compatible targets consisted of frequently
co-occurring word pairs (e.g., alarm clock, swimming pool), familiar
phrases (e.g., prevent forest fires, morning rush hour) and idioms (e.g.,
down in the dumps, once in a blue moon). Six sentences were written for
each set of critical words.2 In the orthographic-neighbor condition, the
context-compatible word was placed in the W1 position, with the incom-
patible word in the W2 position. There were always two words separating
W1 and W2, as shown in the following example:

You snap your fingers for my singers to perform. (3)

The amount of RB in sentence paradigms is typically indexed by
comparing the report of both critical words (joint probability) in a repeated
condition, such as that shown in Example 3 above, with the report of both
critical words in a nonrepeated condition, created by substituting an ortho-
graphically nonsimilar word in the W1 position. A nonrepeated,
compatible-context control condition was created from the orthographic-
neighbor condition by substituting a word for W1 that would be compatible
with the context (although not specifically predicted by it), as the following
example shows:

2 The complete set of materials for all experiments reported in this article
can be obtained from Alison L. Morris.
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You snap your wrist for my singers to perform. (4)

A third condition, the misreading condition, was formed by inserting the
context-incompatible word in the W1 position. This resulted in identical
words occupying the W1 and W2 positions, as shown in the next example:

You snap your singers for my singers to perform. (5)

If participants read the first singers in the above sentence correctly, the
second occurrence of singers should frequently be omitted from report.
However, if participants misread the first occurrence of singers as fingers,
then the selection of fingers in the W1 position should result in reduced RB
for singers in the W2 position, and the amount of RB should be of similar
magnitude to that seen with the orthographic-neighbor condition.

Selecting an appropriate control nonrepeated condition for the misread-
ing condition posed a problem. When W1 in the misreading condition is
misread, it would then be compatible with the sentence context. But when
W1 is read correctly, the overall meaning of the sentence would be bizarre.
To make the control condition as similar to the misreading condition as
possible, we used two different control conditions for comparisons with
misreading-condition trials. Misreading-condition trials that were misread
were compared with the compatible-context control condition shown in
Example 4 above. For misreading trials that were read correctly, however,
an incompatible-context control condition was created, as shown in the
following example:

You snap your artists for my singers to perform. (6)

Finally, to determine the expected amount of RB for an identical W2
when W1 was not likely to be misread, sentences were created with prior
contexts that should not lead to misreading of W1. Examples of this
no-misreading-context repeated condition and its corresponding nonre-
peated control are shown as follows:

They need forty singers for my singers to perform. (7)

They need forty dollars for my singers to perform. (8)

Thus, if RB depends on the degree of orthographic similarity between
the perceived W1 and W2, no matter what the source of the evidence for
the identity of W1, the amount of RB for the misreading condition should
be equivalent to that for the orthographic-neighbor condition on trials when
W1 is misread. In contrast, on trials when W1 is not misread, the amount
of RB should be equivalent to that seen for the no-misreading-context
condition.

Procedure. Each participant viewed only one of the six sentences in
each set. Stimuli were counterbalanced such that each participant viewed
five sentences in each condition, for a total of 30 experimental trials.
Participants were informed that the sentences could “contain some words
that won’t make sense.” Each trial began with a row of asterisks appearing
in the center of the computer screen. When the participant pressed the
space bar, the sentence appeared one word at a time in the same location
as the asterisks, with an interstimulus interval of approximately 15 ms
(because of screen refresh time). Each word was centered on the display.
Participants were instructed to report each sentence immediately after
viewing it and to report exactly what they saw, even if it seemed strange
or ungrammatical. Experimenters recorded via keypresses whether partic-
ipants misread W1 and whether participants reported both critical words,
W1 only, W2 only, or neither of the critical words; word omissions and
substitutions were noted on a score sheet containing the test sentences.
Exposure duration for the experimental trials was set individually for each
participant on the basis of two sets of five practice sentences. Half of the
practice sentences contained orthographically similar words for W1 and
W2, and the other half consisted of orthographically nonsimilar words.
Exposure duration for the first set of practice sentences was set at 105 ms
per word; duration was decreased in 15-ms increments for the subsequent
practice set and the experimental trials if the participant had difficulty

reporting the orthographically similar words but was still able to report
nearly all words from each nonrepeated sentence. Duration was increased
if the participant had difficulty recalling the nonrepeated sentences. The
average exposure duration per word for the experimental trials across
the 60 participants was 104 ms. The stimuli for all experiments reported
here were presented on a Macintosh IIci (Apple Computers, Cupertino,
CA), with display controlled by the PsyScope experimental control soft-
ware (Cohen, MacWhinney, Flatt, & Provost, 1993). The font was 48-point
Chicago. Participants sat approximately 50 cm from the screen.

Results and Discussion

Misreading on a trial was defined as a report of the misreading
target word in place of the displayed W1 (e.g., fingers in the
context of You snap your singers. . .). As expected, prior biasing
context was highly effective in inducing misreading in the mis-
reading condition. Participants misread an average of 51% of
misreading-condition trials, with W1 reported correctly on 37% of
the trials. On the remaining 12% of misreading-condition trials,
participants reported some other word or simply omitted W1.
Report of the misreading target word in other conditions was low;
the misreading target word was reported on only 4% of
compatible-context control trials, 5% of incompatible-context con-
trol trials, 1% of no-misreading-context control (repeated) trials,
and 0% of no-misreading-context control (nonrepeated) trials.

Before examining the effects of misreading on RB, it is impor-
tant to ascertain whether the robust misreading obtained in this
experiment was in fact related to the presence of the prior biasing
context; word frequency could also have been a factor, because
frequency was not controlled in constructing the stimulus items.
The degree of contextual constraint for each of the prior contexts
used in the stimulus items was estimated by determining the cloze
probability for each item (McClelland, 1987). In a norming
study, 20 participants viewed 64 sentence contexts in RSVP, at a
rate of 105 ms per word. The contexts ended just before W1 (e.g.,
You snap your) and were followed by a question mark, which
served as a cue to report the first word that came to mind. Each
trial was scored as to whether the participant reported the misread-
ing target word or some other word; alternate responses were
recorded on a score sheet. The cloze probability of the stimulus
items used in Experiment 1 ranged from 0 to 1.00, with a mean of
.70. We hypothesized that if misreading of the stimulus items in
Experiment 1 were a function of the predictability of prior sen-
tence context, then the probability of misreading each item would
be predictable from that item’s cloze probability. Frequency counts
for critical words were obtained from the database of Francis and
Kučera (1982). The mean log frequency of the misreading target
word was 3.90 (range � 0–6.06), reliably greater than the mean
log frequency of W1 in the misreading condition (2.76; range �
0–5.91), t(29) � 2.55, p � .05. The variables cloze probability and
word frequency were entered into a multiple regression analysis,
with word frequency indexed by the difference between log fre-
quencies for W1 versus the misreading target word. The raw
correlation between cloze probability and probability of misread-
ing an item was high (r � .55), whereas the raw correlation
between the log-frequency difference and misreading was low
(r � .11). The probability of misreading an item in the misreading
condition in Experiment 1 was therefore reliably predicted by that
item’s cloze probability, as determined by the norming study; the
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additional variance accounted for by the frequency measure was
negligible.

A series of planned comparisons were carried out to test the
predictions of an online model of the misreading effect. Because
different results were predicted depending on whether W1 on a
misreading-condition trial was misread or read correctly, all com-
parisons were performed on conditional probabilities; that is, re-
port of W2 conditionalized on report of W1 (Bavelier et al., 1994)
with alpha set at .01. Results are shown in Figure 1. Turning first
to the no-misreading-context control conditions, comparison of the
repeated (They need forty singers for my singers to perform) and
nonrepeated (They need forty artists for my singers to perform)
conditions revealed a difference of 39%, significant both in the
subjects analysis, F(1, 59) � 83.5, �2 � .30, and in the items
analysis, F(1, 29) � 49.3, �2 � .31. This represents a large RB
effect, as is typical with identical words in RSVP sentences at
Lag 2. In contrast, there was no RB for the orthographic-neighbor
condition (You snap your fingers for my singers to perform) when
compared with the compatible-context control condition (You snap
your wrist for my singers to perform; both Fs � 1). The critical
comparisons involved the misreading condition (You snap your
singers for my singers to perform). Forty-seven of the 60 partici-
pants reported W1 correctly on at least one of the misreading-
condition trials, and W1 was reported correctly at least once on 26
of the 30 items. On trials in which W1 was read correctly (and thus
would be incompatible with the context as well as identical to W2),
comparison with the incompatible-context control condition (You
snap your artists for my singers to perform) revealed a difference
of 30%, significant both by subjects, F(1, 46) � 27.5, �2 � .14,

and by items, F(1, 25) � 29.3, �2 � .24. This represents a
medium-to-large RB effect. A separate analysis involved
misreading-condition trials that were misread. Fifty-one out of 60
participants misread at least one of the misreading-condition trials;
29 of the 30 items were misread at least once. On these trials,
comparison with the compatible-context control condition re-
vealed no RB (both Fs � 1). Thus, when You snap your singers for
my singers to perform was read correctly, RB was strong, similar
to the magnitude of RB for display of You need forty singers for
my singers to perform. In contrast, when You snap your singers for
my singers to perform was misread as You snap your fingers for my
singers to perform, RB was eliminated, just as in actual display of
You snap your fingers for my singers to perform.

These results are readily accounted for by an online model of the
misreading effect, in which prior biasing context induces misper-
ception of W1 as the misreading target word. Because the mis-
reading target word is less orthographically similar to W2 than the
actual stimulus word, misperception of W1 as the misreading
target word prevents RB for W2. In contrast, an offline model of
the misreading effect, in which the misreading target word is
reported as a result of a reconstructive process, has difficulty
accounting for these findings. If W1 is initially perceived correctly
and then changed to the misreading target word on reconstruction
of the sentence, the initial correct perception of W1 should result
in strong RB for W2.

This discussion, however, has assumed an online locus for RB.
If RB and misreading are instead both the products of reconstruc-
tive processes, it might be possible to account for the results of
Experiment 1. Because of the poor contextual fit for W1 in the

Figure 1. Conditional probabilities for stimulus conditions and nonrepeated controls in Experiment 1. Error
bars represent 99% confidence intervals calculated with the method suggested by Loftus and Masson (1994).
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misreading condition (e.g., You snap your singers for my singers to
perform), a reconstructive account would predict that the RB effect
would take the form of reverse RB or RB affecting W1 instead of
W2 (You snap your ? for my singers to perform). If reverse RB
occurred and context subsequently filled in fingers in the place of
the missing singers, it would look as if misreading W1 had
prevented RB. However, Figure 1 clearly shows a robust forward-
acting RB effect, in which correct perception of W1 interfered with
report of W2.

The design of Experiment 1 does have one drawback. Because
W1 and W2 were identical in the misreading condition, it is
difficult to be certain as to which of W1 or W2 was affected by RB
and which was replaced by the misreading target word. Although
these judgments were made in Experiment 1 by noting the position
of the word in question with regard to local context, migrations of
words in report of RSVP sentences do occur (Whittlesea, Dorken,
& Podrouzek, 1995). In Experiment 2, therefore, the critical words
were chosen to be orthographically similar but nonidentical.

Experiment 2

Experiment 2 again used sentences displayed in RSVP to further
test the hypothesis that when a word (W1) is misread so as to be
less similar to a downstream word (W2), RB is reduced relative to
trials in which W1 is read correctly. Although Experiment 1
compared RB for identical words (e.g., singers. . . singers) versus
orthographic neighbors (e.g., singers. . . fingers), the critical words
in Experiment 2 were all nonidentical words with differing degrees
of orthographic overlap (e.g., singers. . . sink vs. fingers. . . sink).

Method

Participants. Forty-eight Boston University undergraduates partici-
pated to fulfill a course requirement. Eight of the participants fell below the
performance criterion of 20% correct on the conditional-probability mea-
sure in the compatible-context control condition and were replaced. All
participants learned English in the home before 5 years of age. (Nine
participants learned English simultaneously with another language.)

Materials and design. The design of Experiment 2 was similar to that
of Experiment 1, except for the nature of the orthographic overlap between
the critical words and the number of words separating them (in Experi-
ment 2, all stimuli had only one word separating the critical words instead
of two). An example of the materials used in Experiment 2 is shown in
Table 1. Thirty pairs of three- to six-letter words were selected such that the
first critical word contained, in the same positions, at least three of the
letters in the second critical word (e.g., singers. . . sink; maid. . . paid;
free. . . fresh) and prior biasing sentence contexts could be written that
would be compatible with a neighbor of W1 sharing fewer letters with W2
(e.g., fingers; mail; tree). Contexts were similar to those used in Experi-
ment 1. Six sentences were written for each pair of critical words. The
minimal-orthographic-overlap condition was constructed by placing the
context-compatible W1 following the biasing context, whereas the mis-
reading condition was created by replacing the context-compatible W1
with the context-incompatible W1. The remaining control conditions were
patterned after those from Experiment 1. Again, we hypothesized that if
context influences the perception of W1, misreading of W1 to fit the
context would make it less orthographically similar to W2 and thus should
reduce the amount of RB for W2.

Procedure. Procedure was the same as in Experiment 1. Each partic-
ipant viewed only one of the six sentences in each set. Stimuli were
counterbalanced such that each participant viewed five sentences in each
condition, for a total of 30 experimental trials. The average exposure

duration per word for the experimental trials across the 48 participants
was 99 ms.

Results and Discussion

Prior biasing context was again highly effective in inducing
misreading in the misreading condition. Participants misread an
average of 54% of misreading-condition trials, with W1 reported
correctly on 21% of the trials; on the remaining 25% of
misreading-condition trials, participants reported some other word
or simply omitted W1. Report of the misreading target word also
occurred on 4% of compatible-context control trials and 6% of
incompatible-context control trials. No misreading was observed
on either the repeated or nonrepeated versions of the no-
misreading-context control condition.

The cloze probabilities of the stimulus items used in Experi-
ment 2 (as determined by the norming study) ranged from 0
to 1.00, with a mean of .72, similar to the stimuli in Experiment 1.
Unlike Experiment 1, however, the mean log frequency of the
misreading target word (3.74; range � 0–6.07) was not reliably
greater than the mean log frequency of W1 in the misreading
condition (3.17; range � 0–5.91), t(29) � 1.38, p � .15. The
variables cloze probability and word frequency were entered into
a multiple regression analysis, with word frequency indexed by the
difference between log frequencies for W1 versus the misreading
target word. The raw correlation between cloze probability and
probability of misreading an item was moderate (r � .32), whereas
the raw correlation between the log-frequency difference and mis-
reading was low and not in the expected direction (r � �.10). The
frequency measure therefore did not account for any additional
variance beyond that predicted by the cloze probability.

As in Experiment 1, a series of planned comparisons were
carried out to test the predictions of an online model of the
misreading effect. All comparisons were again performed on re-
port of W2 conditionalized on report of W1, with alpha set at .01.
Results are shown in Figure 2. Comparison of the repeated (When
she bothers nuns the nuts all cheer) and nonrepeated (When she
bothers priests the nuts all cheer) no-misreading-context control
conditions revealed a difference of 35%, significant both in the
subjects analysis, F(1, 47) � 43.6, �2 � .21, and in the items
analysis, F(1, 29) � 50.4, �2 � .23. This represents a large RB
effect. In contrast, there was no RB for the minimal-orthographic-

Table 1
Example of a Sentence Set from Experiment 2

Condition Sentence

Misreading context When she hits home nuns the nuts
all cheer.

Minimal orthographic overlap When she hits home runs the nuts
all cheer.

Compatible-context control When she hits home base the nuts
all cheer.

Incompatible-context control When she hits home priests the nuts
all cheer.

No-misreading-context control
(R)

When she bothers nuns the nuts
all cheer.

No-misreading-context control
(NR)

When she bothers priests the nuts
all cheer.

Note. R � repeated; NR � nonrepeated.
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overlap condition (When she hits home runs the nuts all cheer)
when compared with the compatible-context control (When she
hits home base the nuts all cheer); in fact, the subject analysis
showed a marginally significant advantage in the opposite direc-
tion, F(1, 47) � 6.2, p � .02, whereas the item analysis was
nonsignificant, F(1, 29) � 2.1, p � .15. Thus, overlap of just two
letters, generally interior letters or nonadjacent letters, did not
produce RB in this experiment.

Turning to the misreading-condition trials, all 48 of the partic-
ipants misread at least one of the misreading-condition trials, and
each of the 30 items was misread at least once. On trials in which
W1 was misread (When she hits home runs the nuts all cheer),
comparison with the compatible-context control condition re-
vealed no RB (both Fs � 1). Misreading-condition trials in which
W1 was reported correctly were smaller in number. Thirty-four of
the 48 participants reported W1 correctly on at least one of the
misreading-condition trials, and W1 was reported correctly at least
once on only 20 of the 30 items. On trials in which W1 was read
correctly (When she hits home nuns the nuts all cheer), comparison
with the incompatible-context control (When she hits home priests
the nuts all cheer) revealed a difference of 30%, significant both
by subjects, F(1, 46) � 27.5, �2 � .14, and by items, F(1,
25) � 29.3, �2 � .24. This represents a medium-to-large RB
effect.

The results of Experiment 1 were replicated in Experiment 2.
When participants read the misreading-condition sentences cor-
rectly (When she hits home nuns the nuts all cheer), they showed
amounts of RB similar to that seen with the no-misreading-context
control sentences (When she bothers nuns the nuts all cheer).
However, when participants misread the misreading-condition sen-

tences (When she hits home runs the nuts all cheer), the resulting
sentence was identical to the minimal-orthographic-overlap con-
dition; as predicted, RB was absent in both conditions. These
results are again consistent with an online model of the misreading
effect; if W1 were initially perceived correctly but at a later
postperceptual stage altered to fit the context, RB should still have
occurred. A reconstructive form of RB in the misreading-condition
sentences should take the form of reverse RB (although with
nonidentical critical words); but again, Figure 2 shows a strong
forward-acting effect.

One possible explanation for the results of Experiments 1 and 2
has yet to be mentioned. Many of the critical words serving as W1
in the misreading condition in Experiments 1 and 2 were of low
frequency. It is possible that in many instances neither W1 nor the
misreading target word was actually perceived but that for some of
these trials the misreading target word was filled in later by an
offline, context-based guessing process. For example, Wait at the
bus slop on slow evenings could have been perceived as Wait at the
bus ? on slow evenings, and on reconstruction of the sentence for
report, stop could have been filled in by context (Wait at the bus
stop on slow evenings). In this case, RB for W2 would not be
expected to occur when W1 was “misread.” To rule out this
possibility, one must investigate whether misreading W1 so as to
make it more orthographically similar to W2 can cause RB for W2.
This question was addressed in Experiments 3 and 4.

Experiment 3

In the previous two experiments, an anomalous word in an
RSVP sentence was frequently reported as an orthographically

Figure 2. Conditional probabilities for stimulus conditions and nonrepeated controls in Experiment 2. Error
bars represent 99% confidence intervals calculated with the method suggested by Loftus and Masson (1994).
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similar word that would be compatible with prior biasing context.
Although the results of Experiments 1 and 2 are most easily
explained by a model in which the anomalous word is actually
misperceived as its orthographic neighbor, an alternative explana-
tion, in which the effect of sentence context occurs as part of
reconstructive processes applied during recall, is also possible.
When W1 fails to be encoded, RB for W2 should not occur (Luo
& Caramazza, 1995). Therefore, we hypothesized that if failure to
encode W1 occurred on many trials, with the misreading target
word often reported in the place of W1 as a result of a postper-
ceptual, reconstructive effect of sentence context, the results would
be similar to those found in the first two experiments. To rule out
this explanation, we designed Experiments 3 and 4 so that mis-
reading W1 could cause RB for W2, rather than prevent it as in
Experiments 1 and 2. In Experiment 3, the misreading target word
shared more letters with W2 than did W1. Because RB between
two words increases as a function of the number of shared letters
between the words (Harris & Morris, 2000), we hypothesized that
if prior biasing context induces misreading of W1 so as to make it
more orthographically similar to W2, an increase in RB for W2
should be observed relative to trials in which W1 is read correctly.

Method

Participants. Forty Boston University undergraduates participated to
fulfill a course requirement. Four of the participants fell below the perfor-
mance criterion of 20% correct on the conditional-probability measure in
the compatible-context control condition and were replaced. All partici-
pants learned English in the home before 5 years of age. (Seven partici-
pants learned English simultaneously with another language.)

Materials and design. An example of the materials used in Experi-
ment 3 is shown in Table 2. Twenty pairs of words and biasing sentence
contexts were selected such that the first critical word was incompatible
with the prior context (e.g., He doesn’t ever read a boot) whereas an
orthographic neighbor (book) would be compatible with the context and, in
some cases, reliably predicted by it. The second critical word (e.g., cook)
was more orthographically similar, in terms of number and position of
shared letters, to the compatible word than to the incompatible word. As in
the previous experiments, to create the misreading condition, the context-
incompatible word was placed in the W1 position; but, in contrast to the
previous experiments, misreading the context-incompatible word (boot) as
its context-compatible neighbor (book) would make it more, rather than
less, orthographically similar to W2 (cook). This in turn would be expected
to result in increased RB compared with when W1 was not misread. Four
control sentences, similar to the control conditions in the previous exper-

iments, were written for each set of critical words, for a total of five
sentences per set of critical words. As in the previous experiments, when
W1 was misread, the appropriate nonrepeated control condition was the
compatible-context control condition; however, when W1 was not misread,
the incompatible-context control condition was the appropriate nonre-
peated condition. Critical words were separated by zero, one, or two words
in each sentence. We hypothesized that if biasing sentence context exerts
its effects on perception, then there should be more RB on trials when W1
is misread than on trials when W1 is read correctly. Furthermore, the
amount of RB on trials in which W1 is read correctly should be minimal
and similar to the amount of RB obtained with the no-misreading-context
control conditions.

Procedure. Each participant viewed only one of the five sentences in
each set. Stimuli were counterbalanced such that each participant viewed
four sentences in each condition, for a total of 20 experimental trials.
Procedure was identical to that in the previous experiments. The average
exposure duration per word for the experimental trials across the 40
participants was 106 ms.

Results and Discussion

Prior biasing context was again highly effective in inducing
misreading of W1. Participants reported the misreading target
word on an average of 67% of misreading-condition trials. Report
of the misreading target word also occurred on 4% of compatible-
context control trials, 7% of incompatible-context control trials,
2% of no-misreading-context control (repeated) trials, and 0% of
no-misreading-context control (nonrepeated) trials. Cloze proba-
bilities for the stimulus items (from the norming study described
previously) ranged from 0 to 1.00, with a mean of .66. The mean
log frequency of the misreading target word (4.39; range � 2.56–
6.57) was significantly greater than the mean log frequency of W1
in the misreading condition (2.86; range � 0–5.69), t(19) � 3.81,
p � .01. Regression analysis was not performed in Experiment 3
because of the small number of items in this experiment.

Planned comparisons were again performed on report of W2
conditionalized on report of W1, with alpha set at .01. Results are
shown in Figure 3. Because there was minimal orthographic over-
lap in the repeated version of the no-misreading-context control
condition, we predicted that there should be little-to-no RB; this
prediction was confirmed. The 9% difference between the repeated
(He doesn’t ever wear a boot or cook at home) and nonrepeated
(He doesn’t ever wear a shoe or cook at home) versions of the
no-misreading-context control condition was significant in the
subjects analysis, F(1, 39) � 9.5, p � .01, �2 � .05, but not in the
items analysis, F(1, 19) � 3.2, p � .09, �2 � .02. In the misread-
ing condition, 27 out of 40 participants reported W1 correctly on
at least one of the misreading-condition trials, and W1 was re-
ported correctly at least once on 15 of the 20 items; for these trials,
there was no difference between the misreading condition (He
doesn’t ever read a boot or cook at home) and the incompatible-
context control condition (He doesn’t ever read a shoe or cook at
home), F1 � 1; F2(1, 14) � 2.3, p � .15. Thus, there was no RB
for W2 when W1 was read correctly. In contrast, misreading W1
(He doesn’t ever read a book. . .), thus making it more orthograph-
ically similar to W2 (cook), resulted in a large RB effect, both by
subjects, F(1, 39) � 44.9, �2 � .24, and by items, F(1,19) � 21.9,
�2 � .18.

If RB is an online, perceptual process, then the above results are
consistent with the view that misreading also occurred online,
rather than reconstructively. Can the results of Experiment 3 also

Table 2
Example of a Sentence Set from Experiment 3

Condition Sentence

Misreading context He doesn’t ever read a boot or cook
at home.

Compatible-context control He doesn’t ever read a paper or cook
at home.

Incompatible-context control He doesn’t ever read a shoe or cook
at home.

No-misreading-context control
(R)

He doesn’t ever wear a boot or cook
at home.

No-misreading-context control
(NR)

He doesn’t ever wear a shoe or cook
at home.

Note. R � repeated; NR � nonrepeated.
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be explained by an offline model of the misreading effect? If report
of the misreading target word came about as the result of a
context-based guessing or reconstruction process, there should
have been no RB for trials in which W1 was “misread.” Therefore,
although an offline guessing explanation of the misreading effect
could explain the results of the first two experiments, it cannot
explain the results of Experiment 3.

An off-line explanation of context-induced misreading could
potentially account for these results, however, if RB were also
assumed to be an offline process. For RB and misreading because
of sentence context to both be reconstructive effects, reconstruc-
tion of W1 as the misreading target word would need to occur prior
to RB affecting W2. For example, suppose that viewing of Drink
a keg of bees and jeer at the spectators resulted in correct percep-
tion of bees and jeer, but because of the influence of the biasing
context on reconstruction of the sentence for report, bees was
changed to beer. Suppose further that subsequently (or perhaps
simultaneously), orthographic evidence from jeer was misattrib-
uted to beer, resulting in nonreport of jeer (Masson, Caldwell, &
Whittlesea, 2000). Such a process would mimic the results of
Experiment 3. A specific prediction of this type of reconstructive
account of RB was tested in Experiment 7.

Because Experiment 3 plays a potentially critical role in dis-
criminating between online and offline models of the misreading
effect, we designed Experiment 4 to replicate the findings of
Experiment 3 using additional stimulus items and an additional
control condition.

Experiment 4

Experiment 4 was a replication of the misreading-causes-RB
effect from Experiment 3 but with over twice as many stimulus
items and one additional control condition. The orthographic-
overlap condition (e.g., He doesn’t ever read a book or cook at
home) was included so that RB in the misreading condition could
be compared with standard orthographic RB. We hypothesized that
if RB affecting W2 from a misread W1 is caused by the same
process as RB affecting W2 from a displayed W1, these two
conditions should show similar amounts of RB.

Method

Participants. Twenty-four Boston University undergraduates partici-
pated to fulfill a course requirement. Two of the participants fell below the
performance criterion of 20% correct on the conditional-probability mea-
sure in the compatible-context control condition and were replaced. All
participants learned English in the home before 5 years of age. (Eight
participants learned English simultaneously with another language.)

Materials and design. An example of the materials used in Experi-
ment 4 is shown in Table 3. Forty-eight pairs of words and biasing sentence
contexts were selected such that the first critical word was incompatible
with the prior context (e.g., He doesn’t ever read a boot) whereas an
orthographic neighbor (book) would be compatible with the context and in
some cases reliably predicted by it. As in the previous experiments, the
misreading condition was created by placing the context-incompatible
word in the W1 position (He doesn’t ever read a boot or cook at home). An
orthographic-overlap condition was created by placing the context-

Figure 3. Conditional probabilities for stimulus conditions and nonrepeated controls in Experiment 3. Error
bars represent 99% confidence intervals calculated with the method suggested by Loftus and Masson (1994).
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compatible word, which was also the misreading target word, in the W1
position (He doesn’t ever read a book or cook at home). The second critical
word (cook) was more orthographically similar, in terms of number and
position of shared letters, to the compatible word (book) than to the
incompatible word (boot). Eighteen stimulus items were adapted from
those used in Experiment 3, whereas 30 were new. The four additional
stimulus conditions were the same as those used in Experiment 3. All
stimulus items had one word separating the critical words.

Procedure. Each participant viewed only one of the six sentences in
each set. Stimuli were counterbalanced such that each participant viewed
eight sentences in each condition, for a total of 48 experimental trials.
Procedure was identical to that in the previous experiments. The average
exposure duration per word for the experimental trials across the 24
participants was 104 ms.

Results and Discussion

The rate of misreading was comparable with that seen in the
previous experiments; participants reported the misreading target
word on an average of 56% of misreading-condition trials. Report
of the misreading target word also occurred on 3% of compatible-
context control trials, 3% of incompatible-context control trials,
3% of no-misreading-context control (repeated) trials, and 0% of
no-misreading-context control (nonrepeated) trials. Cloze proba-
bilities for the stimulus items, as determined by the norming study,
ranged from 0 to 1.00, with a mean of .58. The mean log frequency
of the misreading target word (4.07; range � 0–6.57) was signif-
icantly greater than the mean log frequency of W1 in the misread-
ing condition (2.62; range 0–5.91), t(47) � 5.32, p � .01. The
variables cloze probability and word frequency were entered into
a multiple regression analysis, with word frequency indexed by the
difference between log frequencies for W1 versus the misreading
target word. The raw correlation between cloze probability of a
stimulus item and probability of misreading that item was moder-
ate (r � .38), whereas the raw correlation between the log-
frequency difference and misreading was low (r � .03). The
frequency measure did not account for any additional variance
beyond that predicted by the cloze probability.

Planned comparisons were performed on report of W2 condi-
tionalized on report of W1, with alpha set at .01; the results are
shown in Figure 4. We believed that there should be at most a
small amount of RB for the no-misreading-context condition,
because the orthographic overlap between W1 and W2 was min-

imal; the 12% difference between the repeated and nonrepeated
versions of the no-misreading-context control condition was mar-
ginally significant, F1(1, 23) � 4.7, .01 � p � .05, �2 � .03; F2(1,
45) � 6.3, .01 � p � .05, �2 � .03 (two items were omitted from
the latter analysis because W1 was never reported correctly in the
repeated condition for those items, therefore conditional probabil-
ities could not be obtained). In contrast, the 22% difference be-
tween the orthographic-overlap (He doesn’t ever read a book or
cook at home) and the compatible-context control conditions was
significant and represents a medium-to-large RB effect, F1(1,
23) � 26.8, �2 � .20; F2(1, 47) � 20.5, �2 � .08. Turning to the
misreading condition, 23 of 24 participants reported W1 correctly
on at least one of the misreading-condition trials, and W1 was
reported correctly at least once on 30 of the 48 items; for these
trials, the difference between the misreading condition and the
incompatible-context control condition was marginally significant
in the subjects analysis, F(1, 22) � 4.1, p � .06, �2 � .04, but
nonsignificant in the items analysis, F(1, 29) � 1.6, p � .2, �2 �
.01. In contrast, 23 of the 24 participants misread at least one of the
items, thus making it more orthographically similar to W2; and, 42
of the 48 items were misread at least once. These trials, when
compared with the compatible-context control condition, showed a
medium-to-large RB effect, F1(1, 22) � 38.1, �2 � .28; F2(1,
41) � 29.7, �2 � .14.

The results of Experiment 3 were thus replicated in Experi-
ment 4. When participants misread W1, making it more ortho-
graphically similar to W2, a medium-to-large RB effect for W2
was demonstrated; but when W1 was read correctly, little-to-no
RB was observed. Furthermore, the size of the RB effect obtained
with a misread W1 was as large as or slightly larger than that
obtained in the standard orthographic-RB condition. If RB is an
online effect, as a good deal of evidence suggests, then these
results provide further support for the view that prior biasing
sentence context affects word perception.

When the results from Experiments 1–4 are combined, some
possible offline or reconstructive accounts of the effects of sen-
tence context can be ruled out. Experiments 1 and 2 demonstrated
that misreading of W1 as a word less orthographically similar to
W2 prevented RB for W2, compared with trials in which W1 was
read correctly (e.g., misreading class as glass prevents RB for
clay). This rules out the possibility that W1 was initially perceived
correctly but later was changed to the misreading target word when
the sentence was recalled; if this had been the case, RB for W2
should still have occurred. Experiments 1 and 2 cannot rule out the
possibility that “misreading” of W1 was actually the result of a
postperceptual guessing process rather than an effect of context on
perception, because the guessing explanation also predicts that RB
for W2 will not occur when W1 is “misread.” For example, if The
morning rush sour makes soup taste bad is perceived as The
morning rush ? makes soup taste bad, and on reconstruction, hour
is filled in and The morning rush hour makes soup taste bad is
reported, there will be no RB for the W2, soup. However, the
results of Experiments 3 and 4 contradict this guessing explanation
for the misreading effect. If the misreading target word had been
reported as the result of a guessing process rather than a perceptual
process, no RB should have occurred for W2 in these experiments.
Taken together, the results of the first four experiments are con-
sistent with the view that misreading occurs online, during per-

Table 3
Example of a Sentence Set from Experiment 4

Condition Sentence

Misreading context He doesn’t ever read a boot or cook
at home.

Orthographic overlap He doesn’t ever read a book or cook
at home.

Compatible-context control He doesn’t ever read a paper or cook
at home.

Incompatible-context control He doesn’t ever read a shoe or cook
at home.

No-misreading-context control
(R)

He doesn’t ever wear a boot or cook
at home.

No-misreading-context control
(NR)

He doesn’t ever wear a shoe or cook
at home.

Note. R � repeated; NR � nonrepeated.
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ception of the sentence, rather than as part of reconstructive
processes applied during recall.

Would the results of the first four experiments be consistent
with a reconstructive account of “misreading” if RB itself were the
result of a reconstructive process? The conditional-probability data
demonstrate a strong, forward-acting inhibition on report of W2
when W1 was reported correctly, as opposed to the reverse RB
predicted under the reconstructive view when W1 is anomalous in
context (Whittlesea & Wai, 1997). In summary, the results of the
first four experiments are best explained by a perceptual account of
misreading and RB, in which both processes occur during online
processing of the RSVP sentence. The next experiment examined
the temporal parameters of the misreading-RB effect.

Experiment 5

We hypothesize that if the RB that results from misreading W1
in Experiments 3 and 4 involves the same process as standard
orthographic RB, then the two phenomena should interact with
temporal parameters in a similar fashion. The amount of RB
between orthographically similar words has been shown to de-
crease with an increase in lag, or the number of items intervening
between the critical words (Bavelier et al., 1994; Harris & Morris,
2001a; but see Chialant & Caramazza, 1997). If misreading RB is
the result of a perceptual, online process, then it should show a
similar decline with increasing lag. In Experiment 5, the lag
between W1 and W2 was manipulated to examine the effects of
this variable on both misreading RB and standard orthographic
RB.

Method

Participants. Forty-eight Boston University undergraduates partici-
pated to fulfill a course requirement. Five of the participants fell below the
performance criterion of 20% correct on the conditional-probability mea-
sure in the compatible-context control condition and were replaced. All
participants learned English in the home before 5 years of age. (Five
participants learned English simultaneously with another language.)

Materials and design. An example of the materials used in Experi-
ment 5 is shown in Table 4. Materials were adapted from those used in
Experiment 4. Thirty stimulus items from Experiment 4 were selected, and
six sentences were created for each, a 2 (levels of lag: 1 and 3 intervening
words) � 3 (stimulus conditions: orthographic-overlap, misreading, and

Figure 4. Conditional probabilities for stimulus conditions and nonrepeated controls in Experiment 4. Error
bars represent 99% confidence intervals calculated with the method suggested by Loftus and Masson (1994).

Table 4
Example of a Sentence Set from Experiment 5

Condition Sentence

Misreading context (Lag 1) He doesn’t ever read a boot or cook
at home.

Misreading context (Lag 3) He doesn’t ever read a boot or try to
cook at home.

Orthographic-overlap control
(Lag 1)

He doesn’t ever read a book or cook
at home.

Orthographic-overlap control
(Lag 3)

He doesn’t ever read a book or try to
cook at home.

Compatible-context control
(Lag 1)

He doesn’t ever read a paper or cook
at home.

Compatible-context control
(Lag 3)

He doesn’t ever read a paper or try to
cook at home.
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compatible-context control conditions) factorial. Because the critical com-
parison in Experiment 5 was between standard orthographic RB (the
orthographic-overlap condition) and misreading RB, the relevant trials
from the misreading condition were those in which W1 was misread. The
compatible-context control condition therefore served as the nonrepeated
control for both the orthographic-overlap and misreading conditions, be-
cause on misread trials the reported W1 would be compatible with the
sentence context.

Procedure. Each participant viewed only one of the six sentences in
each set. Stimuli were counterbalanced such that each participant viewed
five sentences in each condition at each lag, for a total of 30 experimental
trials. The procedure was the same as in the previous experiments. The
average exposure duration per word for the experimental trials across
the 48 participants was 102 ms.

Results and Discussion

Participants reported the misreading target word on an average
of 68% of misreading-condition trials (collapsed across lag), with
W1 reported correctly on 21% of the trials. On the remaining 11%
of misreading-condition trials, participants reported some other
word or simply omitted W1. Misreading occurred on only 3% of
compatible-context-control-condition trials. More misreading-
condition trials were misread with a lag of 1 (73%) than with a lag
of 3 (63%), F1(1, 47) � 4.1; F2(1, 29) � 5.6; both ps � .05. Lag
did not affect misreading on the compatible-context-control-
condition trials (3% at both Lag 1 and Lag 3).

Cloze probabilities for the stimulus items (on the basis of the
previously described norming study) ranged from 0 to 1.00, with a
mean of .66. The mean log frequency of the misreading target
word (4.23; range � 1.79–6.57) was significantly greater than the
mean log frequency of W1 in the misreading condition (2.74;
range � 0–5.70), t(47) � 5.32, p � .01. The variables cloze
probability and word frequency were entered into a multiple re-
gression analysis, with word frequency indexed by the difference
between log frequencies for W1 versus the misreading target word.

The raw correlation between cloze probability of a stimulus item
and probability of misreading that item was high (r � .55),
whereas the raw correlation between the log-frequency difference
and misreading was low and in the opposite of the expected
direction (r � �.23). The probability of misreading an item in the
misreading condition in Experiment 5 was again reliably predicted
by that item’s cloze probability.

The probability of correct report of W2 conditionalized on
report of W1 (or the misreading target word in the case of
misreading-condition trials) for the orthographic-overlap, misread-
ing, and compatible-context control conditions at both lags is
shown in Figure 5. A first analysis compared the conditional
probabilities for the three stimulus conditions, collapsed across
lag; analysis of variance (ANOVA) revealed a main effect of
condition, F1(2, 94) � 45.0, p � .01; F2(2, 58) � 48.2, p � .01.
The mean conditional probabilities for the three conditions were
further compared using Tukey’s honestly significant difference.
The conditional probabilities for the orthographic-overlap and
misreading conditions were both significantly lower than the con-
ditional probability for the compatible-context control condition;
in turn, the conditional probability for the misreading condition
was lower than the conditional probability for the orthographic-
overlap condition (all ps � .01). The amount of RB is typically
indexed by the difference between the conditional probability for
a repeated condition (orthographic-overlap or misreading condi-
tion) and the conditional probability for a nonrepeated condition
(compatible-context control condition). Thus, the above analysis
indicated that RB was significant in both conditions, with greater
RB for the misreading condition compared with the orthographic-
overlap condition.

A second analysis compared the amount of RB for the misread-
ing and orthographic-overlap conditions across the two lags by
submitting the difference scores (nonrepeated–repeated) to an
ANOVA with the factors stimulus condition and lag (one partic-

Figure 5. Conditional probabilities for stimulus conditions in Experiment 5. Error bars represent 95%
confidence intervals calculated with the method suggested by Loftus and Masson (1994).
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ipant was omitted from the subjects analysis because none of the
misreading-condition items were misread at Lag 3). The main
effect of condition was significant both by subjects, F(1,
46) � 25.2, and by items, F(1, 29) � 34.7, both ps � .01, again
indicating more RB for the misreading condition. The main effect
of lag was significant by subjects, F(1, 46) � 15.3, p � .01, and
marginally significant by items, F(1, 29) � 3.5, p � .07. Most
important, the Condition � Lag interaction was not significant
(both Fs � 1), indicating that both conditions showed a similar
trend toward a decrease in RB with an increase in lag.

A third analysis compared the effect of lag on the orthographic-
overlap and misreading conditions at the level of the individual
items. Although some of the stimulus items showed a decrease in
RB with increasing lag, others did not. We hypothesized that if
misreading RB arises from the same process as standard ortho-
graphic RB, then the interaction of amount of RB with lag for each
item in the misreading condition should be predictable from the
orthographic-overlap condition item data. The change in RB across
lags for each item in each of the two conditions was calculated by
subtracting the RB score at Lag 3 from the RB score at Lag 1.
Pearson product-moment correlations indicated that the change in
RB with lag in the misreading condition was highly correlated with
the orthographic-overlap condition item data, r(28) � .85, p � .01.
These results, along with the lack of a Condition � Lag interac-
tion, support the idea that misreading RB and standard ortho-
graphic RB likely reflect the same underlying process.

Two findings in Experiment 5 require further exploration. There
was a greater degree of misreading in the misreading condition at
Lag 1 (73%) compared with Lag 3 (63%). That is, dandy was
misread as candy more frequently following display of All those
chocolate dandy bars can make you fat than following All those
chocolate dandy bars you ate can make you fat. Although this was
a small effect, it is not clear why this should have occurred, if
misreading is a function of prior context interacting with stimulus
information for W1. Also, RB for the misreading condition was
reliably greater than RB for the orthographic-overlap condition. It
is possible that both of these differences could be explained by the
occasional misreading of W2 rather than W1. When the misread-
ing target word is reported, but neither W1 nor W2 is reported, it
is not always possible to know whether it was W1 or W2 that was
misread. For example, if He doesn’t ever read a boot or cook at
home is reported as He doesn’t ever read a something book at
home, it may in fact have been the W2 cook that was actually
misread as book (rather than the W1 boot), or there may have been
some merging of boot and cook to create the percept book, as
occurs in studies of letter migration with sequentially presented
words (Van der Velde, 1992). W2 may be slightly more vulnerable
to such misreading on Lag 1 trials compared with Lag 3 trials,
because of the greater proximity of W2 to the biasing context as
well as the greater proximity of the critical words (compare He
doesn’t ever read a boot or cook at home with He doesn’t ever
read a boot or try to cook at home). The important point is that
whenever W2 is misread, it is by definition not reported correctly.
Therefore, trials in which W2 was misread as the misreading target
word (e.g., cook misread as book) would necessarily decrease the
probability of report of W2 conditionalized on report of the mis-
reading target word, compared with the standard orthographic RB
situation. Occasional misreading of W2 coupled with nonreport of
W1 could therefore explain the apparent increase in RB obtained

in the misreading condition compared with the standard RB con-
dition, as well as the small increase in misreading at Lag 1
compared with Lag 3. This possibility was investigated in
Experiment 6.

Experiment 6

The possibility that W2 rather than W1 can sometimes be
misread as the misreading target word was examined in Experi-
ment 6. In Experiments 3, 4, and 5, when a sentence such as Drink
a keg of bees and jeer at the spectators was displayed, either the
W1 bees or the W2 jeer could have been misread as beer. If
participants omit W1 from their report, and W2 is sometimes
misread as the misreading target word, it would appear to be a case
of misreading RB. For example, if participants reported Drink a
keg of beer at the spectators, it would not be clear whether it was
actually W1 (bees) or W2 (jeer) that had been misread, or whether
bees and jeer combined to produce the percept beer. Furthermore,
because all trials in which the misreading target word was reported
were included in calculations of the conditional probability for
W2, misreading of W2 would tend to inflate the estimate of RB in
the misreading condition. In Experiment 6, report of the misread-
ing target word beer following display of Drink a keg of bees and
jeer at the spectators was compared with report of beer following
display of Drink a keg of bees and shout at the spectators. We
hypothesized that if report of the misreading target word can be
increased by the presence of a W2 that is orthographically similar
to the misreading target word, then there should be greater report
of the misreading target word beer when jeer is in the display
compared with when shout is substituted. We also hypothesized
that if W2 contributes to misreading, there should be greater report
of the misreading target word for display of Drink a keg of flies
and jeer at the spectators compared with Drink a keg of flies and
shout at the spectators.

Method

Participants. Twenty-four Boston University undergraduates partici-
pated to fulfill a course requirement. All participants learned English in the
home before 5 years of age (Four participants learned English simulta-
neously with another language.)

Materials and design. Stimulus items were adapted from those used in
Experiment 3, with four sentences written for each item. The similar-W1–
similar-W2 condition was identical to the misreading condition from
Experiment 3 (e.g., Drink a keg of bees and jeer at the spectators). For the
similar-W1–nonsimilar-W2 condition, W2 was replaced by a semantically
similar but orthographically different word (e.g., Drink a keg of bees and
shout at the spectators). The remaining control conditions consisted of the
nonsimilar-W1–similar-W2 condition, which was identical to the
incompatible-context control condition from Experiment 3 (e.g., Drink a
keg of flies and jeer at the spectators) and the nonsimilar-W1–
nonsimilar-W2 condition (e.g., Drink a keg of flies and shout at the
spectators). If W2 was sometimes misread, there should have been greater
report of the misreading target word in the two similar-W2 conditions
compared with the two nonsimilar-W2 conditions.

Procedure. Each participant viewed only one of the four sentences in
each set. Stimuli were counterbalanced such that each participant viewed
five sentences in each condition at each lag, for a total of 20 experimental
trials. Procedure was the same as in the previous experiments. The average
exposure duration per word for the experimental trials across the 20
participants was 109 ms.

975SENTENCE CONTEXT AND WORD RECOGNITION



Results and Discussion

The percentage of trials on which the misreading target word
was reported for the four stimulus conditions is shown in Table 5.
Report of the misreading target word was greatest when W1 was
orthographically similar to the misreading target word, but the
presence of an orthographically similar W2 also had a significant
effect. An ANOVA with the factors W1 similarity and W2 simi-
larity showed a significant main effect of W1 similarity, F1(1,
23) � 75.2; F2(1, 19) � 134.5; both ps � .01; and a significant
main effect of W2 similarity, F1(1, 23) � 12.6; F2(1, 19) � 15.1;
both ps � .01; but no interaction, F1(1, 23) � 1.5; F2(1, 19) � 1.4;
both ps � .2. Thus, the orthographic similarity of W2, as well as
the orthographic similarity of W1, contributed to report of the
misreading target word in Experiment 6.

The results of Experiment 6 may explain why RB in the mis-
reading condition was larger than RB in the standard orthographic-
overlap condition in Experiment 5. Consider the following exam-
ple. Suppose an RB effect of 23% was obtained for the
orthographic-overlap condition (as in the Lag 1 condition of Ex-
periment 5) and that the true amount of RB in the misreading
condition was equal to that in the orthographic-overlap condition.
Further, suppose that 16% of the reports of the misreading target
word in the misreading condition were actually due to misreading
of W2 rather than W1 (which was the case in Experiment 6, as can
be seen when the similar-W1–similar-W2 and similar-W1–
nonsimilar-W2 conditions are compared). These trials would also
contribute to RB in the misreading condition, but for this por-
tion of the RB, the effect would be 100%, because the mis-
reading target word and W2 would not be reported on the same
trial. This would give us a total RB score of [(.84)(.23) �
(.16)(1.00)](100) � 35%. In this example, therefore, the obtained
RB score overestimates the true level of RB in the misreading
condition by 12%. If the results of Experiment 6 are representative
of the level of misreading of W2 in Experiments 4 and 5, the
greater degree of RB found in the misreading condition compared
with the orthographic-overlap condition (8% in Experiment 4 and
18% in Experiment 5) is readily explained by the inflation of the
RB score in the misreading condition caused by occasional mis-
reading of W2 instead of W1. The slight increase in misreading at
Lag 1 compared with Lag 3 in Experiment 5 could also be
explained by occasional misreading of W2, because W2 may be
more vulnerable to misreading at Lag 1 because of its greater
proximity to the biasing context (and a greater probability of
merging with W1). It is important to note, however, that this

difference is small and does not account for the decrease in RB
with increasing lag for the misreading condition.

Could misreading of W2 have contributed to report of the
misreading target word in Experiments 1 and 2? These experi-
ments would be less vulnerable to misreading of W2, because the
misreading target word and W2 were less similar than in Experi-
ments 3, 4, and 5 (compare pool and cook with book and cook). In
addition, if W2 were misread frequently, there should have been a
significant RB observed on misread trials. Instead, there was no
RB for W2 when the misreading target word was reported. In
summary, although occasional misreading of W2 (or a merging of
W1 and W2) may have contributed to the overall level of mis-
reading in the misreading conditions in Experiments 3, 4, and 5,
the major factor producing misreading was the effect of the biasing
context on perception of W1. Also, even though misreading of W2
tended to inflate the estimate of RB for misread trials in these
experiments, misreading of W2 cannot account for the entire
misreading-causes-RB effect.

Experiment 7

The results of the previous experiments demonstrate that RB for
the second of two identical or orthographically similar words in an
RSVP sentence depends on the perceived identity, rather than the
actual identity, of the first critical word. Furthermore, the results
suggest that biasing sentence context presented prior to the first
critical word can either cause or prevent RB for the second critical
word by altering the perception of the first critical word. These
conclusions, however, are based on the assumption that RB itself
is a perceptual effect, rather than an artifact of reconstructive
memory processes applied at the time of recall. Experiment 7
provides a test of this crucial assumption.

Although there is a fair amount of evidence indicating an online
locus for RB, the issue of whether RB reflects perceptual or
memory processes is still the subject of debate. In the most recent
challenge to perceptual accounts of RB, Masson et al. (2000)
investigated the role of reconstructive memory processes in recall
of RSVP lists containing orthographically similar but nonidentical
words. According to Masson et al., words presented in RSVP lists
undergo limited processing, so that orthographic information is
incomplete, especially for words appearing later in the list. This
means that on recall of lists containing orthographically similar
words, orthographic information from the later word may be
attributed to the earlier word, resulting in reduced report of the
later word. RB is therefore a result of the way the word list is
reconstructed, rather than a result of a failure of perception. In
Masson et al.’s Experiment 5, participants viewed RSVP word lists
(e.g., toad went cuff west trim), half of which were followed by a
probe word (e.g., EAST). The two critical words (C1 and C2)
always occupied the second and fourth list positions, respectively.
On probe trials, participants were instructed to report a word from
the list that was semantically related to the probe (always C2). On
the nonprobe trials, participants reported the entire list. Both tasks
involved explicit recall of words from the list, but the probe task
was designed to promote reconstruction of the list in such a way as
to favor report of C2. On the full-report trials, C2 was reported less
often in the similar (repeated) condition than in the different
(nonrepeated) condition, a difference of 14%, whereas the reverse
occurred for C1, in which report in the similar condition was 13%

Table 5
Percentage of Trials on Which the Misreading Target Word
Was Reported in Experiment 6

W1 similarity

W2 similarity

Similar Nonsimilar

M SE M SE

Similar 54 5 38 5
Nonsimilar 10 3 3 1

Note. W1 � first critical word; W2 � second critical word.
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higher than in the different condition. However, no difference was
noted in cued report of C2, even when a correction for guessing
was applied. According to Masson et al., because a significant RB
effect for C2 was demonstrated on the nonprobe trials, the finding
that C2 was equally available for report in the similar and different
conditions when a cued-recall task was used suggests that RB does
not reflect a failure to encode C2. Rather, it is the type of recon-
structive processes used at recall that influences whether C2 is
likely to be reported.

To test the hypothesis that the RB effects observed in the
experiments reported in this article were the result of reconstruc-
tive memory processes, a variant of Masson et al.’s (2000) probe
task was used in Experiment 7 but in an even stronger form. Rather
than presenting a probe word that was semantically related to W2,
the probe word was identical to W2, and the participant’s task was
simply to decide whether that word had appeared in the sentence
just presented. When the probe was presented, participants could
decide whether it appeared in the sentence by making a judgment
based on a feeling of familiarity; this basis for recognition judg-
ments has been previously well established (e.g., Mandler, 1980)
and is an integral part of reconstructive accounts (Whittlesea &
Podrouzek, 1995). If RB is not a perceptual effect, and W1 and W2
are fully encoded as separate events, re-presentation of W2 as a
probe should result in fluent processing of the probe, in turn
triggering a feeling of familiarity (Whittlesea & Podrouzek, 1995).
Thus, according to the reconstructive account, RB for W2 under
these circumstances should be eliminated or at least substantially
reduced. If, however, a robust RB effect for W2 persists in the
form of an accuracy advantage for nonrepeated control conditions
over conditions containing orthographically similar critical words,
this finding would support a perceptual locus for RB.

Method

Participants. Thirty-two Boston University undergraduates partici-
pated to fulfill a course requirement. Five of these participants fell below
chance level on a performance criterion (50%, or 3 of 6 hits) for the
compatible-context control sentences and were replaced. All participants
were monolingual English speakers.

Materials and design. An example of the materials used in Experi-
ment 7 is shown in Table 6. The orthographic-overlap, misreading,
compatible-context control, and incompatible-context control conditions
from Experiment 4 were adapted for this experiment. On each of the 48
experimental trials, the RSVP sentence was followed by a probe word; the
participants were instructed to respond yes (by pressing the appropriate
button) if the probe word had been in the sentence or no otherwise. Two
versions of each stimulus condition for each sentence were written: a yes
version and a no version. For the yes version, the probe word was identical
to W2; for the no version, the probe word was identical to that in the
corresponding yes version, but W2 was changed to an orthographically
nonsimilar word that fit the context. Thus, for half of the experimental
trials, the participant’s correct response to the probe was yes; on the other
half, the correct response was no. In addition to the experimental trials,
participants viewed 48 filler trials. On these trials, the probe word corre-
sponded to the first critical word from the sentence (W1); as in the
experimental trials, the tested word, in this case W1, was either identical to
the probe word (yes version) or a different word was substituted in the
sentence (no version). These trials were included to encourage participants
to attend to the entire sentence rather than focusing only on the area of W2.
Six of the 24 filler trials in the yes version contained orthographically
similar words; these were designated as repeated filler trials. Nine filler
trials in the yes version contained nonsimilar but context-compatible words

and were designated nonrepeated filler trials. Because the probe word for
the filler trials matched W1, the amount of RB affecting W1 could also be
estimated. Such RB might be observed if participants are biased against
responding yes to a probe word when they have viewed a sentence
containing a word orthographically similar to the probe. For the remain-
ing 9 filler trials in the yes version, W1 was chosen so as to be incompatible
in the sentence context. Six of the no version filler trials also contained
orthographically similar words, but the probe word did not match either
word. The remaining no version fillers contained a W1 that was either
compatible (13 of 24) or incompatible (5 of 24) with the sentence context.
The same filler trials were used in all eight versions of the experiment.

Procedure. Each participant viewed only one of the eight sentences in
each set, plus 48 filler trials, for a total of 96 trials. Viewing conditions
were similar to those in the previous experiments, with the following
exceptions. The initial warning signal (a row of asterisks) was displayed
for 1,000 ms, followed immediately by the sentence, one word at a time in
the center of the computer screen. After an interval of 500 ms, the probe
warning signal, in sentence?, was displayed for 1,000 ms (in a blue font
that was smaller than the font used for the sentence words) followed
immediately by the probe word (in the same font and color as the sentence).
The probe word remained on the screen until the participant pressed either
of two buttons on a response box, one labeled yes, the other labeled no.
Once the response was made, the probe word was erased, and a new trial
began after an interval of 1,000 ms. The average exposure duration per
word across the 32 participants was 98 ms.

Results and Discussion

The probability of a false alarm was low (.04–.05), and false
alarms were evenly distributed across conditions; all further anal-
yses were therefore based on the probability of a hit (correct yes
response) in each condition. The probability of a hit also provides
the most comparable measure to the probability of reporting W2 in
a serial recall task. Figure 6 shows the probability of a hit for the
compatible-context control, orthographic-overlap, incompatible-
context control, and misreading conditions in Experiment 7. The
probability of correct report of W2 in the same conditions from
Experiment 4 is also included for comparison purposes. Experi-
ments 4 and 7 used the same stimulus items for the four main
conditions, and the mean stimulus durations were similar (104

Table 6
Example of a Sentence Set From Experiment 7

Condition Sentence Probe

Misreading condition (Y) He doesn’t ever read a boot
or cook at home.

cook

Misreading condition (N) He doesn’t ever read a boot
or sleep at home.

cook

Orthographic-overlap control (Y) He doesn’t ever read a book
or cook at home.

cook

Orthographic-overlap control (N) He doesn’t ever read a book
or sleep at home.

cook

Compatible-context control (Y) He doesn’t ever read a paper
or cook at home.

cook

Compatible-context control (N) He doesn’t ever read a paper
or sleep at home.

cook

Incompatible-context control (Y) He doesn’t ever read a shoe
or cook at home.

cook

Incompatible-context control (N) He doesn’t ever read a shoe
or sleep at home.

cook

Note. Y � “yes” version; N � “no” version.
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and 98 ms, respectively). As can be seen in Figure 6, the proba-
bility of correctly recognizing W2 as having been displayed in the
just-viewed sentence (Experiment 7) was higher than the proba-
bility of correctly reporting W2 in serial recall (Experiment 4) by
a more-or-less constant amount across the four stimulus condi-
tions. This was confirmed by a 2 � 4 ANOVA with stimulus
condition as the within-subject factor and Experiment–task as the
between-subjects factor. The main effect of condition was signif-
icant, F1(3, 162) � 25.9; F2(3, 141) � 16.7; both ps � .01; as was
the main effect of Experiment–task, F1(1, 54) � 20.3; F2(1,
47) � 59.1; both ps � .01; but the interaction was not significant,
F1(3, 162) � 1.2; F2(3, 141) � 1.0; both ps � .3. Thus, although
scores for all the conditions were higher with the recognition than
with the recall measure, the pattern of performance across condi-
tions was not significantly different across the two experiments.

A second analysis specifically examined whether the magnitude
of RB was different in Experiment 4 compared with Experiment 7
by submitting the orthographic-overlap and compatible-context
control conditions to an ANOVA with the factors stimulus condi-
tion and Experiment–task. Again, the main effect of condition was
significant, F1(1, 54) � 31.3; F2(1, 47) � 18.1; both ps � .01; as
was the main effect of Experiment–task, F1(1, 54) � 8.9; F2(1,
47) � 14.3, both ps � .01; but there was no hint of an interaction
(both Fs � 1). Thus, not only was a significant RB effect obtained
using the recognition procedure but the amount of RB was not
significantly diminished in comparison with the amount of RB
obtained using the more standard recall measure. The probability
of a hit on both the repeated and nonrepeated filler trials, which
tested recognition of W1, was high (.95 and .97, respectively). The
effect of repeatedness on the filler trials was nonsignificant, F(1,
31) � 1.4, p � .2, indicating no RB affecting W1 for these stimuli.

One note of caution is in order regarding cross-experiment
comparisons. Because different tasks (recall vs. recognition) were

used in the two experiments, it was difficult to equate the perfor-
mance criteria used to exclude participants who may have been run
at too brief an exposure duration and thus had undue difficulty in
reading the control sentences. The performance criteria have the
disadvantage of removing some degree of randomness from par-
ticipant selection. If, for example, the performance criterion used
in Experiment 7 was more stringent than that used in Experi-
ment 4, then the improved overall performance noted in Experi-
ment 7 could have been due to subject factors alone. In other
words, the participants included in Experiment 7 (after those
falling below the performance criterion were excluded) may sim-
ply have been superior at reading and recalling rapidly displayed
sentences, compared with the participants in Experiment 4. How-
ever, if this were the case, the participants in Experiment 7 should
have also demonstrated significantly less RB than the participants
in Experiment 4, assuming a reconstructive locus for the RB effect.
According to the reconstructive view, RB results from a combi-
nation of fragmented orthographic information and poor integra-
tion with local context (Masson et al., 2000), both of which should
be less of a problem for participants with better overall ability to
read and recall RSVP sentences. Instead, the results of Experi-
ment 7 suggest that even significantly more accurate recall (wheth-
er as the result of presentation of a recognition probe or from
subject factors) does not appreciably reduce RB.

The findings of Experiment 7 provide strong support for the
view that RB represents a failure of conscious perception rather
than an artifact of reconstructive memory. If W2 had been per-
ceived as well in the orthographic-overlap condition as in its
nonrepeated control (the compatible-context control condition),
then re-presentation of W2 as the probe word should have trig-
gered equal levels of recognition of W2 in the two conditions and
eliminated the RB effect. Instead, a significant RB effect was

Figure 6. Probability of a hit (Experiment 7) and probability of correct recall of W2 (Experiment 4) for the four
stimulus conditions of Experiment 7. Error bars represent �1 standard error.
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observed, similar in magnitude to that demonstrated in Experi-
ment 4 using serial recall.

The results of Experiment 7 run counter to those obtained by
Masson et al. (2000, Experiment 5), in which a probe that was
semantically related to C2 triggered similar levels of cued recall of
C2 in the similar and different conditions. The discrepancy might
be explained by the differing levels of baseline performance in the
two experiments. The hallmark of RB is the reporting of two words
as separate events in the nonrepeated condition but only reporting
one in the repeated condition. Thus, the best index of RB is either
a both score (joint report of W1 and W2) or a conditional-
probability measure (report of W2 given report of W1). When
report of W1 is high (as in Experiment 7 of this article) the simple
probability of reporting W2 will resemble the joint probability, but
when report of W1 is low there is no guarantee that a decrease in
report of W2 from a nonrepeated to a repeated condition represents
a decrease in the ability to report the joint occurrence of two
events. In Masson et al. (Experiment 5) baseline performance on
the serial recall task was low (C1 was reported 42% of the time,
and C2 was reported 32% of the time in the baseline condition),
and neither joint probabilities nor conditional probabilities were
reported. Indeed, it is not clear that RB actually occurred in that
experiment; the apparent trade-off between report of C1 and C2 in
the similar and different conditions may represent some phenom-
enon other than RB, as such a trade-off can occur without any
change in the joint report of the two critical words.

General Discussion

The experiments presented in this article introduce a novel
paradigm, known as misreading RB. In this paradigm, a variant of
the nonword-conversion task (Potter et al., 1993) is combined with
a repetition-blindness paradigm to determine whether the effects of
prior biasing sentence context can be localized to online, percep-
tual processes or whether the effects arise only upon reconstruction
of the sentence for recall. The biasing sentence context frequently
induces misreading of a first critical word (W1); it is then the
perceived word, rather than the displayed word, that determines
whether RB affects the downstream word (W2). In Experiment 1,
leading context induced participants to misread the first of two
identical words as an orthographic neighbor, reducing the per-
ceived similarity between the two critical words; this in turn
prevented RB for the second critical word. Experiment 2 replicated
these findings using nonidentical critical words. The finding that
misreading W1 prevented RB for W2 suggests that the misreading
occurred online, rather than as part of a postperceptual problem-
solving process. Experiments 3 and 4 demonstrated the opposite
phenomenon; that is, that misreading W1 so as to make it more
similar to W2 can cause RB for W2. The results of Experiments 3
and 4 make a guessing explanation for the findings of Experi-
ments 1 and 2 unlikely and provide further support for the view
that misreading of W1 occurred during perception of the sentence
rather than during recall.

Experiment 5 examined the interaction of RB with lag for both
misreading RB and standard orthographic RB; a trend toward
decreasing RB with increasing lag was found for both the
orthographic-overlap condition and for the misreading-condition
trials in which the misreading target word was reported in place of
W1. In addition, the amount of change in RB with increasing lag

for each stimulus item in the misreading condition was correlated
with the comparable data in the orthographic-overlap condition;
that is, those items showing a large decrease in RB from Lag 1 to
Lag 3 in the orthographic-overlap condition also showed a large
decrease in the misreading condition, whereas those showing no
decrease with lag in the orthographic-overlap condition showed no
decrease in the misreading condition. Thus, misreading RB inter-
acted with lag in the same manner as standard orthographic RB.
Experiment 6 investigated two unexplained findings from Exper-
iment 5: The amount of misreading was greater for Lag 1 trials
compared with Lag 3 trials, and the size of the RB effect was
reliably greater for the misreading condition compared with the
orthographic-overlap condition. Experiment 6 demonstrated that
both of these findings can be explained by the occasional misread-
ing of W2, rather than of W1 (or a merging of the two critical
words), in the misreading condition.

Finally, Experiment 7 examined the possibility that standard
orthographic RB, as well as misreading RB, results from recon-
structive processes applied during recall, rather than from percep-
tual processes. In Experiment 7, a recognition probe was displayed
following each RSVP sentence, and the participant’s task was
simply to indicate whether the probe word had been in the just-
viewed sentence. On critical trials, the probe was identical to W2.
Re-presentation of W2 should serve as a powerful retrieval cue, if
W2 had been consciously perceived. Because the stimulus items
were identical to those used in Experiment 4 (except for the
addition of the probe word) it was also possible to compare the
recognition procedure used in Experiment 7 with the serial recall
procedure used in Experiment 4. Although the overall level of
report of W2 was higher across all conditions with the recognition
compared with the recall procedure, there was no significant
reduction in RB between the two experiments. The failure of the
probe procedure to eliminate or significantly reduce RB rules out
an explanation based on reconstructive memory processes and
provides further support for the perceptual nature of RB.

Furthermore, a recent experiment conducted in our laboratory
(Morris & Harris, 2001) reinforces the idea that RB represents a
failure of conscious perception. Participants monitored RSVP sen-
tences for a specified target word and pressed a button as soon as
they detected the target word in the sentence. Accuracy was near
ceiling for nonrepeated trials; however, when the target word was
the second of two orthographically similar words, participants
frequently failed to press the button. Thus, a large RB effect was
found in a simple word-detection task, in which no reconstruction
of the sentence was required.

Implications for Models of Word Recognition

The experiments presented in this article constitute a prelimi-
nary exploration of the misreading-RB effect. The finding that
prior biasing context in RSVP sentences can induce misreading of
a word, which can then either cause or prevent RB for a down-
stream word, would be consistent with either interactive (e.g.,
McClelland, 1987) or modular-interactive (Potter et al., 1993)
models of visual word recognition. In the case of interactive
models, context serves as an additional source of lexical activation
in its own right, supplementing that from the stimulus; whereas in
modular-interactive models, context merely selects from a set of
weighted candidates offered up by the autonomous word-
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recognition machinery; such selection is said to be postlexical. The
crucial distinction is between predictive and selective forms of
context (McClelland, 1987; Swinney & Hakes, 1976). According
to McClelland (1987), context needs to be highly constraining to
have interactive effects; that is, it needs to be predictive, rather
than merely selective. Although the experiments reported in this
article were not designed to discriminate between predictive and
selective effects, there are some reasons to suspect that these
results reflect the workings of an interactive rather than a modular-
interactive process. Experiment 4 used a large number of stimulus
items, with a wide range of predictiveness as indexed by cloze
probability. Six of the 48 contexts actually had a cloze probability
of zero, and thus might be classified as selective rather than
predictive. It is interesting to note that although these items were
still misread at a fairly high rate (M � 46%) they did not show
significant RB in the misreading condition, although the same
items did show strong RB (30%) in the orthographic-overlap
condition. In contrast, items with some degree of predictability, as
demonstrated by a cloze probability above zero, showed greater
RB in the misreading condition (39%) compared with the standard
orthographic-overlap condition (20%). Although the number of
items is small, this suggests the possibility that the misreading
produced by context that is merely selective, and thus has postlexi-
cal rather than prelexical effects, does not result in RB for a W2
that is orthographically similar to the misreading target word.
Further investigation of this question should take the form of
within-item comparisons, contrasting predictive with selective
context (e.g., comparing I can’t see in the dart so bark or yell with
I can’t move in the dart so bark or yell). Directly comparing these
two types of context in their ability to cause RB for bark on
misread trials may provide further clues as to the mechanisms
involved in predictive versus selective context.

Could our findings be explained by a modular model of word
recognition? The effect of context on misreading a critical word, at
least for most of the stimulus items used in these experiments,
appears to be perceptual rather than reconstructive. To account for
these results in terms of a modular model, one would have to
attribute the misreading-RB effect to an intralexical priming mech-
anism rather than to top-down priming from the sentence context.
Many of the sentence contexts used in these experiments contained
words strongly associated to the misreading target word (e.g.,
birthday. . . cake; ice. . . cream; alarm. . . clock). Lexical priming
likely played a role in inducing misreading in these stimuli. Other
stimuli, however, contained no single strong priming word, but
rather the misreading target word was a completion of an idiom
(my goose was cooked; read between the lines; once in a blue
moon) or a common phrase (snap your fingers; in a bad mood; take
a deep breath). Therefore, if the misreading-RB effects are to be
attributed to intralexical mechanisms, common phrases as well as
idioms would need to be stored in such a way that constituent word
representations could activate, and be activated by, entrenched
phrase- or idiom-level representations (Harris, 1998). Stretching
the concept of the lexicon in such a way as to permit this type of
interlevel interaction risks blurring the distinction between auton-
omous and interactive models of word recognition. Nevertheless,
if one wishes to claim that the misreading effects found in these
experiments are intralexical, then a systematic study of different
types of phrase-level contexts using the misreading-RB paradigm

may prove useful in formulating and testing models of lexical
organization.

Using Sentence Context to Investigate the Mechanisms
Underlying RB

The experiments described in this article demonstrate how the
misreading-RB paradigm may be used as a tool to increase our
understanding of the mechanisms underlying sentence-context ef-
fects. But manipulations of sentence context in RB paradigms
might also further our understanding of the phenomenon of RB.
Although sentence context has been manipulated in some RB
experiments (e.g., Whittlesea & Wai, 1997, Experiment 3), these
experiments have focused on the context surrounding W2. The
experiments in this article have uncovered a potentially interesting
finding regarding the effect of constraining context on W1. Pre-
vious experiments investigating RB for orthographic neighbors in
sentences have shown that such RB is generally robust at Lag 2; in
experiments run at similar exposure durations to Experiment 1,
Harris and Morris (2001a, Experiment 1) found a 33% RB effect
for orthographic neighbors at Lag 2, whereas Chialant and Car-
amazza (1997, Experiment 1) found a 28% RB effect. In contrast,
there was no RB for orthographic neighbors at Lag 2 in Experi-
ment 1 of this article. The stimulus sentences in the experiment by
Harris and Morris (2001a) did not use particularly biasing context
prior to W1 (e.g., Chris was stiff from that stuff he moved yester-
day) and neither did those used in the experiment by Chialant and
Caramazza (e.g., I saw two people leap over a leaf beside me).
This discrepancy in otherwise comparable experiments (stimulus
durations and other display characteristics were similar) suggests
the possibility that predictability of W1 reduces RB for W2. Some
eye-movement studies (e.g., Ehrlich & Rayner, 1981) have dem-
onstrated that words predictable from context are less likely to be
fixated than nonpredictable words. In addition, when the predict-
able word is misspelled, participants are less likely to notice the
misspelling. These findings indicate that less visual analysis is
performed on predictable words, which in turn raises the intriguing
possibility that the amount of RB for W2 is directly affected by the
amount of visual analysis applied to W1. This hypothesis could be
confirmed by comparing the same set of critical words in predic-
tive versus neutral context sentences.

Conclusions

Despite several decades of research, many questions remain
concerning the role of sentence context in visual word recognition.
Similarly, whereas the phenomenon of RB has been studied for
only a few years, it has been the subject of intense scrutiny, and
competing models are hotly debated. Some of the unresolved
questions concerning both sentence-context effects and RB might
be answered by systematically investigating interactions between
the two phenomena. The experiments presented in this article
illustrate this approach through an exploration of the effects of
misperceiving a word on RB for a downstream word in an RSVP
sentence. The resulting new paradigm, known as misreading RB
can be used to investigate whether effects seen in serial recall of
RSVP sentences are the results of perceptual or reconstructive
processes.
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