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Repetition blindness (Kanwisher, 1986, 1987) is the failure to detect repetitions of words in
lists presented in rapid serial visual presentation (RSVP). Two questions were investigated in
the present study. First, if repetition blindness is not found with auditory presentation, it would
support a specifically visual account of the effect. Second, if displacement of the two instances
in visual space eliminates repetition blindness, it would suggest that repetition blindness is re-
stricted to instances in which identical stimuli are distinguished solely by temporal differences.
In Experiment 1, the subjects omitted second occurrences of repeated words in verbatim recall
of rapid sentences presented visually (in RSVP), but not auditorily (using compressed speech),
indicating that repetition blindness is a modality-specific phenomenon. In Experiments 2 and
3, repetition blindness was observed even when two occurrences of a written word were presented
in different locations, showing that distinct locations do not guarantee token individuation. The
results are discussed within a model that distinguishes between processes of type recognition

and token individuation.

In a recently discovered phenomenon called repetition
blindness (Kanwisher, 1986, 1987), viewers fail to report
repetitions in lists of words presented in rapid serial visual
presentation (RSVP). The failure occurs both in detec-
tion tasks in which subjects are asked to report the
repeated word, and in immediate recall tasks in which sub-
jects are asked to report all the words, including repeti-
tions. The phenomenon is highly robust for rapid presen-
tation rates (six words/second or faster), and occurs even
when the repeated words are separated by one to three
intervening words. Furthermore, when repeated words
are embedded in sentences that are presented for verba-
tim recall, the subjects omit the second occurrence even
at the sacrifice of sentence meaning and grammaticality.
Finally, repetition blindness does not depend on physical
identity; the second of the two words is hard to detect
even if one occurrence appears in uppercase and the other
in lowercase.

Repetition blindness has been interpreted in terms of
a distinction between type recognition and token individ-
uation. In recognition, a word is identified as a type (e.g.,
the word chair). In individuation, an item is character-
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ized as a particular token of a given type (e.g., as the sec-
ond instance of the word chair). Kanwisher (1986, 1987)
has argued that repetition blindness occurs because the
second instance of a repeated word is not individuated as
a distinct token, even though it is recognized as a type.
Although the first occurrence interferes with awareness
that there was a second occurrence, there is evidence that
recognition (type activation) of the second occurrence is
not blocked. For example, threshold recognition of the
last word in an RSVP list is helped, not hindered, by a
prior occurrence of that word in the same list (Kanwisher,
1986, 1987).

A general model of type and token processing is shown
in Figure 1. According to this model, as a word list is
presented and new words are recognized, their type nodes
become activated. A key feature of the model is that type
and token information are encoded in distinct domains.
Accordingly, pointers must be established between acti-
vated type nodes and token nodes, where the token nodes
encode serial order and other kinds of episodic informa-
tion. The assignment of pointers from types to tokens is
what we refer to as token individuation.

A critical feature of the model is a refractory period
for token individuation, but not for type activation. That
is, following the creation of a pointer from a given type
to a token node, there is a period during which no other
pointer can originate from that type node. This refrac-
tory period, which is a function of both elapsed time and
the number of intervening items, does not prevent fur-
ther activation of the type node; it only inhibits the as-
signment of a second token to the same type. Thus, when
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Figure 1. A model depicting the integration of type and token in-
formation in the processing of visually presented lists. (From “Repe-
tition Blindness: Type Recognition Without Token Individuation”
by N. G. Kanwisher, 1987, Cognition, 27, p. 133. Copyright 1987
by Elsevier Sequoia S. A. Reprinted by permission.)

the second occurrence (R2) is presented shortly after the
first occurrence (R1), its type node will be further acti-
vated, but there will be no link to a second token. When
this happens, R2 will not be encoded as a new event, but
the added type activation it gives rise to will become as-
similated to the representation of R1.

It has been suggested that repetition blindness results
not from a particular characteristic of visual word process-
ing, but rather from a general dissociation of type and
token processing in vision (Kanwisher, 1986, 1987). In-
deed, several recently reported phenomena appear to pro-
vide additional cases of repetition blindness not only for
words (Humphreys, Besner, & Quinlan, 1988; Marohn
& Hochhaus, 1988), but also for letters (Mozer, in press).
A variety of other visual phenomena could be interpreted
in terms of the dissociation between type and token
processing. For example, just as we have argued that repe-
tition blindness results from an erroneous assignment of
two events to the same token event, Treisman and
Schmidt’s (1982) ““illusory conjunctions’’ could be con-
sidered as erroneous assignments of two visual features
from different objects to the same token object. The dis-
sociation of type recognition (e.g., which word or object
features were present) and token individuation (e.g., how
many instances there were of a word, or which feature
went with which object) may also play a role in explain-
ing other visual phenomena, such as iconic memory (Colt-
heart, 1980; Irwin & Yeomans, 1986), visual dissocia-
tion (Intraub, 1985), visual search (Treisman & Gelade,
1980), and the integration of information across eye move-
ments (Irwin, Brown, & Sun, 1988; Rayner, McConkie,
& Zola, 1980).

However, before this general interpretation of repeti-
tion blindness is adopted, several issues must be ad-
dressed. First, is repetition blindness a visual phenome-
non, or is it a lexical phenomenon associated with word
identification in both visual and auditory modalities? Sec-
ond, does repetition blindness constitute a specific

difficulty in using temporal tags to individuate like tokens
when no other individuating features are present?

Concerning the first question, there is evidence that
repetition blindness is not restricted to sequences of words.
Kanwisher and Potter (1989) have shown that it is difficult
to see a repeated letter in a serially presented list of let-
ters (see also Mozer, in press), and pilot evidence sug-
gests that detection of repeated colors is difficult in seri-
ally presented lists of colored squares.' Experiment 1
addressed the question of whether repetition blindness
generalizes to spoken words. Compressed speech was
used to present rapid sentences auditorily. If the limita-
tions on token individuation are a particular characteris-
tic of visual processing, one would expect no decrement
in recall for repeated (as compared to unrepeated) words
presented auditorily. If problems with repetition arise at
an abstract, lexical level, then one would expect to ob-
serve repetition deafness.

Experiments 2 and 3 tested whether repetition blind-
ness would be eliminated if the two instances were dis-
placed in space as well as time. Location has been pro-
posed by some researchers (Nissen, 1985; Treisman &
Schmidt, 1982; Ullman, 1984) as the key feature by which
an item in a visual array can be specified, or indexed,
so one might expect that distinct location information
would be necessary and also sufficient to distinguish be-
tween different visual tokens of the same type.

EXPERIMENT 1

In Experiment 1, the subjects were asked to recall whole
sentences that contained repeated words. Earlier work
(Kanwisher, 1986, 1987) indicated that subjects fail to
report second instances of repeated words, even when this
leads them to sacrifice the syntax and meaning of the sen-
tence. However, those studies used written words. The
present experiment addressed the question of whether
repetition deafness would be found for sentences presented
auditorily at a similar rate.

To present speech at a rate comparable to that of the
previous visual experiments, a speech compressor was
used. Time compression of tape-recorded speech in-
creased speech content per unit time while still keeping
intelligibility relatively high (see Wingfield, 1975). The
sampling method for compression, in which small seg-
ments of the recorded message were deleted periodically,
was used in Experiment 1. This method resulted in
recorded speech that was faster than normal, but not sig-
nificantly distorted in pitch or quality.

Modality of presentation was a between-subjects vari-
able. The experiment included one repetition condition
and two control conditions, as illustrated in Table 1. In

Table 1
Sample Stimulus Items in Each Condition of Experiment 1
Repeated: When she spilled the ink there was ink all over.
Unrepeated: When she spilled the liquid there was ink all over.
Blank: When she spilled the ink there was all over.




the unrepeated control condition, R1 was replaced by
another word that was acceptable in the sentence. In previ-
ous work, it was R2 that subjects failed to report when
R1 was the same word. In the blank control condition,
R2 was omitted, leaving an ungrammatical or otherwise
anomalous sentence. One purpose of this control was to
assess the propensity to intrude R2 even if it was not per-
ceived; a second purpose was to encourage subjects to
report what they heard or saw, whether or not it was a
grammatical sentence.

Method

Subjects. Eightcen volunteer subjects participated in the experi-
ment, 9 in the auditory group and 9 in the visual group. All were
native speakers of American English and were paid for their par-
ticipation.

Materials. Nine sentences containing repeated words were writ-
ten. In one control version of each sentence, the first occurrence
of the critical word (R1) was replaced by another word, often a
synonym, that preserved the general structure and meaning of the
sentence (the unrepeated control). In the other control version, the
second occurrence (R2) was omitted (the blank control); the resulting
sentence was usually ungrammatical. Thus, each sentence had three
versions: one with repeated critical words, one with unrepeated crit-
ical words, and one with a blank in place of R2. The critical word
pairs never included the first or last word of the sentence, and there
were from one to three intervening words. Although some of the
sentences were slightly awkward, all except those in the blank ver-
sion were grammatically acceptable. The blank version was always
ungrammatical or anomalous. The nine sentences and their con-
trols are shown in Appendix A, and examples are shown in Table 1.

There were 12 additional filler sentences in Experiment 1, used
to study a different question. These fillers, which included some
pairs of similarly spelled words but no identically repeated ones,
were interspersed randomly with the test sentences.

Design. Except for modality (visual vs. auditory), the design was
the same for both groups. The three versions of each sentence
(repeated, unrepeated, and blank) appeared in different versions
of the experiment, counterbalanced so that each subject saw or heard
three sentences in each condition for a total of nine test sentences
per subject.

Procedure. For the visual version of the experiment, each trial
began when the subject pressed the space bar on the computer key-
board. A row of asterisks appeared for 750 msec in the center of
the screen at the same location as the subsequent words. Next, the
sentence appeared one word at a time in the same place. Except
for the first letter of the first word, all words were in lowercase.
Each word was left-justified and was displayed for 117 msec.

The subjects were instructed to read the sentence and recall it
aloud as soon as it ended. They were warned that some sentences
would be strange or ungrammatical, and that they were to repeat
them *‘as is,”” without ‘fixing them up.”’

For the auditory version, the speech compressor was used to in-
crease the presentation rate of spoken sentences to about 7.5 words
per second (an average of 133 msec per word). This was similar
to the rate used in the corresponding visual version of this experi-
ment, and identical to the presentation rate used in several earlier
visual experiments that demonstrated marked repetition blindness
(Kanwisher, 1986). Because parametric studies of compressed
speech (Wingfield & Nolan, 1980) have suggested that understanding
would be somewhat less robust at rapid presentation rates than would
understanding at equivalent rates of RSVP, the slightly slower rate
of auditory presentation was considered acceptable in Experiment 1.

The subjects in the auditory version were instructed to listen to
the sentence as carefully as possible, and to repeat it as soon as
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it ended. They were warned that it would be difficult to hear, and
that some of the sentences would be strange or ungrammatical, but
that they should still try to repeat them exactly as they heard them.
Each trial began when the subject pushed the **play’" button on the
tape recorder. After a pause, the words *‘Trial number x'* were
spoken normally, followed by the compressed sentence. After each
sentence, the subject stopped the tape recorder and recalled the sen-
tence aloud. For both the auditory and the visual versions of the
experiment, three practice trials without repetitions preceded the
test trials.

Apparatus. The visual version of Experiment | was run on a
Terak microcomputer with a rapid-fade phosphor. The auditory ver-
sion was run on a double-track Sony tape recorder. The compressed
tape was made on an electromechanical compressor of the Fair-
banks type.

Results

Overall, recall accuracy for the sentences was high for
both visual and auditory versions of the experiment. The
number of trials in which the subjects included R1 and
R2 in their recall of the sentence was scored. When only
one of the critical words was recalled, it was almost al-
ways apparent from its serial position whether it was R 1
or R2. Whenever there was any question about this, the
item was scored conservatively as an inclusion of R2.

The primary focus of Experiment 1 was on recall of
R2. The subjects in the visual version recalled R2 in 30%
of repeated trials, 93% of unrepeated trials, and 0% of
blank trials (i.e., R2 was never intruded). The subjects
in the auditory version recalled R2 in 100% of repeated
trials, 89 % of unrepeated trials, and 0% of blank trials.
An analysis of variance by subjects and items was car-
ried out on the number of correct recalls of R2 in the
repeated and unrepeated conditions, omitting the blank
condition. There were significant main effects of repeat-
edness [Fi(1,16) = 16, MS. = 5.4, p < .001; F>(1,8)
= 28, p < .001], modality [Fy(1,16) = 29, MS. = 9.0,
p < .001; F5(1,8) = 24, p < .001], and a significant
interaction of repeatedness X modality [Fi(1,16) = 33,
MS. = 11,p < .001; Fx(1,8) = 31,p < .001]. As Ta-
ble 2 shows, repetition blindness was marked in the visual
version and nonexistent in the auditory version.

The percentages of recalls of R1 and R2 in each condi-
tion are shown in Table 2. An analysis of variance by sub-
Jects was carried out on recall of R1. There were no sig-
nificant main effects or interactions (all Fs < 1),
supporting the assumption that auditory and visual con-
ditions were well matched for intelligibility and compre-
hension.

Discussion

Repetition blindness occurred with visually presented
sentences, but did not occur with spoken sentences
presented at a similar rate. Because performance in the
unrepeated condition was less than 100% and was simi-
lar for the auditory and visual groups, it is unlikely that
the task was simply easier overall for the auditory group.
Hence, repetition blindness appears to be a modality-
specific phenomenon. Either it occurs at a stage of
processing before visual and auditory linguistic inputs con-
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Table 2
Percent Recall of R1 and R2 in Each Condition of Experiment 1
R1 R2
Condition Repeated Unrepeated Blank Repeated Unrepeated Blank*
Visual 96 88 88 30 93 0
Auditory 88 88 92 100 89 0

*Recall of R2 was an intrusion, because R2 was omitted in the stimulus sentence.

verge, or it occurs at a later stage but is affected by earlier
modality-specific information. For example, a precate-
gorical acoustic buffer might store the auditory stimulus
string while it is being presented. Such a buffer might then
pass the information along at a rate slow enough to per-
mit token individuation at the hypothesized later stage.
Estimates of the size of the precategorical buffer (see,
e.g., Crowder, 1976) make this account unlikely. Alter-
natively, a phonological buffer, such as that described by
Baddeley (1986), might permit a slower rate of token as-
signment. Yntema, Wozencraft, and Klem (1964) have
shown, however, that listeners are unable to store a rapid
string of compressed digits, suggesting that the phono-
logical buffer would be insufficient as a temporary store
for words not yet assigned a token representation. Thus,
it seems more likely that repetition blindness occurs at
an early stage in visual processing, before visual and au-
ditory linguistic inputs converge.

Another reason to suspect that repetition blindness
results from processes particular to vision is that, as

Kubovy (1988) has claimed, auditory processing is inher-

ently temporal and visual processing is not (however, see
Handel, 1988, for a contrary view). Earlier work on tem-
poral numerosity (Lechelt, 1975) showed that subjects can
count the number of repeated auditory events presented
in a rapid sequence better than they can count the num-
ber of repeated visual events in a rapid sequence. Many
kinds of temporal distinctions, though not all,? are en-
coded at a finer level of detail for auditory presentations
than they are for visual presentations (Glenberg & Swan-
son, 1986).

EXPERIMENT 2

Experiment 2 addressed a second question about repe-
tition blindness. If, as Experiment 1 suggested, it is a
purely visual phenomenon, then one might expect it to
be sensitive to parameters (e.g., spatial location) that have
been suggested to play a key role in visual information
processing. Treisman and Gelade (1980) have argued that
visual features are detected in an array before they are
localized. Attention must be directed to the location of
a particular item, in order to conjoin its different features.
The location of an array item thus serves to index featural
information about that item (Nissen, 1985). Similarly,
Ullman (1984) has suggested that the visual system might
use an operation called marking during visual search to
tag the locations that have already been the focus of

processing, in order to distinguish them from locations
that have not yet been visited.

These investigators and others concur in proposing that
location is used to specify particular items, or tokens, and
information about item identities, or types, can be indexed
under those locations. If this is a general strategy of the
visual system, it suggests that repetition blindness may
occur only when the viewer must depend solely on tem-
poral differences to distinguish between repeated items.
One would then expect word repetitions to be readily de-
tected if the two occurrences were displayed in different
locations. This possibility was tested in Experiment 2 by
presenting RSVP sentences in which the words were stag-
gered across the screen from left to right.

Method

Subjects. Twenty-four new subjects from the previously described
pool took part, 12 in the stationary group and 12 in the moving
group.

Materials and Design. Thirty test sentences were written (see
Appendix B). They contained repeated words and were much like
the sentences in Experiment 1. There were usually two words be-
tween the two occurrences of the repeated word, and, in many cases,
the repeated word was required for grammaticality. Eleven filler
sentences without repetitions were included in the experiment to
provide more variety in sentence structure. As in Experiment 1,
each test sentence occurred in each of three conditions, counter-
balanced across subjects: repeated, unrepeated, and blank. There
were three practice sentences without repetitions.

The format—moving or stationary—was a between-subjects vari-
able. In the stationary condition, sentences were presented as in
Experiment 1, with every word appearing at the same location. In
the moving condition, the sentence words were displayed serially,
but the beginning of each word appeared two character spaces (i.e.,
.5°-.75°) to the right of the beginning of the previous word. Thus,
successive words overlapped but were staggered from left to right
as they appeared. As with the RSVP condition, the previous word
disappeared as the next word appeared. The spatial positions of suc-
cessive words overlapped, making it possible for the subject to read
at a high rate without requiring an eye movement for each word.
On 80% of trials, R1 and R2 did not spatially overlap at all, be-
cause they were separated by two or more staggered intervening
words. To make the different spatial position of each word more
apparent, a horizontal rectangle enclosed the entire space to be oc-
cupied by the sentence, remaining in view while the sentence was
displayed.

At the beginning of each trial, a row of asterisks appeared. They
were positioned inside the rectangle on the left side, for the mov-
ing condition, or in the center of the screen, for the stationary con-
dition. For both moving and stationary sentences, each word was
displayed for 117 msec.

Procedure. The procedure was identical to the visual condition
of Experiment 1, except that the subjects in the moving condition
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Table 3
Percent Recall of R1 and R2 in Each Condition of Experiment 2 S
Viewing RI R2 L
Condition Repeated Unrepeated Blank Repeated Unrepeated Blank*
Stationary 82 82 92 30 70 7
Moving 85 81 82 38 73 2

*Recall of R2 was an intrusion, because R2 was omitted in the stimulus sentence.

were told that the sentence would be moving to the right inside a
horizontal rectangle.

Results and Discussion

The percentage of correct inclusions of R1 and R2 are
shown in Table 3. An analysis of the R1 responses showed
no significant effects, with all Fs < 1. Thus, perception
of nonrepeated words was not significantly different for
the moving and stationary sequences. In the analysis of
R2 responses, R2 was included in recall less often in the
repeated trials (37 %) than it was in the unrepeated trials
(72%) [F1(1,22) = 58, MS. = 147, p < .001; Fx(1,28)
= 56, p < .001]. There was no significant main effect
of format, and, in particular, no significant interaction
of repeatedness X format (both F; and F> < 1.0).

Thus, providing a spatial distinction between R1 and
R2 did not reduce repetition blindness. Token individua-
tion apparently fails at rapid rates whether the tokens are
separated spatially or not.

Two possible counterarguments should be considered,
however. First, it is possible that the two locations in the
moving condition were not perceptually discriminable.
This is unlikely, however, because a conspicuous refer-
ence frame was provided for the subjects in the form of
a rectangle surrounding the sentence; as the sentence was
presented, the words moved very obviously from the left
to the right side of the rectangle. The first and second
occurrences of the repeated word were staggered either
four, six, or eight character spaces apart, and usually the
two words had no spatial overlap. Finally, on the scale
of the visual discriminations required to read letters in
the words, R1 and R2 were very far apart.’

A second counterargument is that R1 and R2 may have
fallen on the same or very nearby locations in a retinal
coordinate system, because of eye movements following
the successive words. It is unclear what type of coordinate
system might be used for tagging recognized items by lo-
cation, and retinal coordinates are at least a possibility.
Had R2 fallen on the same retinal location as R1, the ef-
fect might have been equivalent to that in stationary
RSVP. It is unlikely, however, that only retinal coor-
dinates are used to tag items, or the viewers would have
difficulty determining token identity across fixations,
which they certainly can do in normal viewing. In any
case, because eye movements could not have occurred in
perfect synchrony with the shifting words, at least some
of the time R1 and R2 would have appeared at different
retinal locations, and yet there was no reduction in repe-
tition blindness in this condition.

Thus, neither of the counterarguments is very persua-
sive, and it seems safe to conclude that spatial separation
between R1 and R2 does not automatically attenuate repe-
tition blindness. However, it is still possible that a more
obvious spatial separation of R1 and R2 would be suffi-
cient to diminish blindness, and that possibility was in-
vestigated in Experiment 3.

EXPERIMENT 3

In Experiment 2, the moving condition was chosen so
that successive words (and, hence, R1 and R2) were as
far apart as they could be without hindering overall read-
ing ability. It could be argued, however, that the location
cues provided in the moving condition were of limited
use, because they were lost in the context of the continu-
ous rightward progression of the words. If so, location
cues might be enhanced if there were only two distinct
locations in which the sentence words could appear. In
Experiment 3, this possibility was tested by having the
first half of the sentence appear in one location, and the
second half in a new location immediately below the first.

Method

Subjects. Thirty new subjects from the previously described pool
took part, 15 in the stationary group and 15 in the *‘jumping’’ group.

Materials and Design. The stimulus materials and design were
identical to those used in Experiment 2. Format—stationary or
jumping—was a between-subjects variable. The stationary condi-
tion was identical to the one used in Experiment 2. In the jumping
condition, the first part of the sentence appeared in one position
and the remainder in a second position, about 1° below the first.
The jump occurred on the second word after R1, so that R2 ap-
peared below R1. There was no pause between the offset of the
last upper word and the onset of the first lower word. Ordinarily
R1 was the next to last upper word and R2 was the second lower
word. For both stationary and jumping conditions, each word was
displayed for 117 msec.

Procedure. The procedure was identical to that of Experiment 2,
except that the subjects in the jumping condition were told that there
would be a downward jump in midsentence, with subsequent words
appearing in the new lower location.

Results and Discussion

The percentages of correct inclusions of R1 and R2 are
shown in Table 4. An analysis of the R1 responses showed
no significant effects, with all Fs < 1. Thus, perception
of nonrepeated words was not significantly different for
the jumping and stationary sequences. In the analysis of
R2 responses, R2 was included in recall less often in the
repeated trials (44 %) than it was in the unrepeated trials
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Table 4
Percent Recall of R1 and R2 in Each Condition of Experiment a0
Viewing -G8 R1 R2
Condition Repeated Unrepeated Blank Repeated Unrepeated Blank*
Stationary 87 90 87 41 75 3
Jumping Ol 91 87 47 69 4

*Recall of R2 was an intrusion, because R2 was omitted in the stimulus sentence.

(72%) [F1(1,28) = 81, MS. = 115, p < .001; F5(1,28)
= 50, p < .001]. There was no significant main effect
of format [F; and F»(1,28) < 1].

However, there was a marginally significant interac-
tion of repeatedness X format [F1(1,28) = 4, MS. = 6,
p = .05; F»(1,28) = 3.9, p = .06]. A separate analysis
of the jumping condition showed that the repeatedness ef-
fect was significant for this group alone [Fi(1,14) =
21.85, p < .001; Fx(1,28) = 14, p < .001].

In other words, although the jumping condition some-
what diminished the severity of repetition blindness, a
strong and highly significant effect remained. Thus, even
a very clear spatial separation between R1 and R2 is not
sufficient to eliminate repetition blindness.

Although enhanced location cues seem to diminish repe-
tition blindness, the source of the effect is not clear. The
Jumping condition confounds enhanced location cues with
other factors. In particular, the jump provides a clear epi-
sodic marker in the middle of the sentence that subjec-
tively partitions the words of the sentence into two groups,
and it may be this grouping effect, rather than the two
locations themselves, that helps to individuate R1 and R2.
If this hypothesis is correct, one would expect repetition
blindness to be reduced by other visual events that make
a break between R1 and R2, even if they remain in the
same location. This hypothesis will be followed up in fu-
ture research.

Whatever the explanation for the diminished effect of
repetition in Experiment 3, the main conclusion is that
repetition blindness remains robust, even with a conspic-
uous shift in spatial location. This agrees with Mozer’s
(in press) findings with single, simultaneous arrays of let-
ters; when subjects were asked how many letters were
in the array, they gave lower estimates for arrays con-
taining repetitions. This suggests that even though the
letters are in different locations, repetition impairs
perception.

GENERAL DISCUSSION

The present experiments address two questions about
the scope of repetition blindness. In Experiment 1, repe-
tition blindness did not occur for auditory sentences
presented at a rate sufficient to produce repetition blind-
ness with visual sentences. Thus, repetition blindness does
not seem to be characteristic of word identification and
retention in general. Rather, it is restricted to visually
presented words, at least at the rate tested.

Experiments 2 and 3 addressed a second question about
repetition blindness: whether it occurs only when there
is no spatial disparity between the two occurrences of the

repeated word. However, the results of Experiments 2
and 3 were not consistent with this account: Different lo-
cations did not always enable the subjects to encode R1
and R2 separately. Instead, the difficulty of individuat-
ing second tokens appears to be a more general problem
that occurs whether or not there are also configural (let-
ter case) or spatial differences between the tokens.

Implications for the Model

How do these findings fit into the model discussed
earlier? Recall that the model distinguishes between the
two processes of recognizing an item (in this case, a word)
as a given type and individuating the item as a particular
token of that type. It was suggested that the second in-
stance of a repeated word is recognized but not token-
individuated, because a given type can only be assigned
to one token within a certain time interval (defined either
absolutely or with reference to the number of interven-
ing items). The present experiments provide new evidence
about the modality specificity (Experiment 1) and loca-
tion independence (Experiments 2 and 3) of the
phenomenon.

Consider first the result of Experiment 1 that repeti-
tion blindness does not occur for auditorily presented sen-
tences. If repetition blindness occurs at a level of process-
ing that encodes abstract lexical entries, one would expect
the phenomenon to be independent of the modality of
presentation. Because it was not, repetition blindness must
reside at a level that encodes only visual presentations.
On the other hand, it is not simply configural visual in-
formation that is involved, since repetition blindness oc-
curs across changes in letter case (Kanwisher, 1986). The
existence of a level of visual representation that encodes
abstract letter information independent of case has been
demonstrated by Friedman (1980) and Rayner et al.
(1980), and it is possible that repetition blindness occurs
at a level that represents abstract letters but not words
themselves.

Earlier work (Kanwisher, 1986; Kanwisher & Potter,
1989) has indicated, however, that repetition blindness
does not occur at the level of individual letters within a
string. In free recall from RSVP word lists, single-letter
repetition blindness was not observed when the lists in-
cluded pairs of words that had one identical letter in the
same position. The pairs were chosen so that blindness
to the repeated letter would result in a new word. For ex-
ample, “‘plant’’ preceded ‘‘heart,”” inviting a report of
“‘hear”’ if the repeated ‘‘t’” had produced blindness. This
type of error never occurred. It was concluded that whole
words or letter-strings, not single letters, are subject to
repetition blindness.



Although the question of the abstractness of the type
nodes is not yet completely answered, upper and lower
bounds can be set. The type nodes involved in repetition
blindness fall somewhere between a level representing in-
dividual letters and one representing abstract (modality-
general) lexical entries. A reasonable guess is that repe-
tition blindness occurs at a level that encodes orthographic
lexical information.

However, it may be that the level of abstraction of the
units that are subject to repetition blindness is a function
of the kinds of items presented and encoding performed.
Similar to the content of a chunk in short-term memory,
the nature of the type involved in repetition blindness may
depend both on the stimulus and on the task required of
the subject. These issues are explored in Kanwisher and
Potter (1989).

What are the implications of Experiments 2 and 3 for
the model? The fact that repetition blindness occurs even
when R1 and R2 are spatially distinguished indicates that
the difficulty of individuating second tokens of a given
type cannot be construed narrowly as a problem of tem-
poral individuation alone. Rather, it seems that individu-
ation of a second visual token of the same type is difficult
no matter what kinds of distinguishing cues (e.g., letter
case or location) are available in addition to temporal
difference. The results of Experiment 3 could be taken
as evidence that if the location cues become extremely
salient, they can somewhat diminish the severity of repe-
tition blindness. But this diminution is far from total, and
it could arise from grouping effects that have nothing spe-
cifically to do with location.

These findings suggest that the repetition blindness
model may generalize to any visual types and to any visual
tokens. We therefore hypothesize that repetition blindness
reflects not a particular property of the way serially
presented word lists are processed, but a general dissoci-
ation between the processing of visual types and visual
tokens.

If so, repetition blindness may elucidate a number of
other visual phenomena in which distinctions must be
made between like tokens. Treisman and her colleagues
(e.g., Treisman & Gelade, 1980) have shown, for exam-
ple, that conjunctive visual search requires serial acts of
attention to be directed to particular items in a display
in order to conjoin their different features. This process
of feature conjunction can be thought of as the assign-
ment of different feature types to single display tokens,
which would necessarily entail the indexing, or singling
out, of particular tokens.* It remains to be discovered
whether token individuation as required for repetition de-
tection is subserved by the same cognitive mechanism as
token indexing in conjunctive visual search. Future
research will explore the connection between these and
other visual phenomena.
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NOTES

1. A recent study by Broadbent and Broadbent (1987) demonstrated
that subjects perform badly in reporting the second of two (different)
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targets in an RSVP list when the targets are specified as the only items
in uppercase. This finding might be explained in terms of repetition blind-
ness for the second occurrence of the capitalization feature (type),
although this would not explain why the second of two animal-name
targets was also difficult to report. (Is the category animal name a type?
Certainly not a visual type.) Their phenomenon seems to have to do
with a delay in restarting the target search, after stopping to identify
and register the first target. In the present recall experiments, there is
no target, and in the repetition-detection procedure used in Kanwisher
(1986, 1987), the target is not known until the second word (R2) ap-
pears. Thus, the Broadbent and Broadbent result is not directly related
to repetition blindness.

2. Visual flicker fusion occurs at a higher frequency than does the
fusion of acoustic pulses into an auditory experience of pitch.

3. Furthermore, a recent study by Marohn and Hochhaus (1988) shows
that the subjects fail to perceive brief second presentations of words when
they are masked and immediately follow a 500-msec presentation of the
same word appearing two lines above the location of the target. This
phenomenon, which Marohn and Hochhaus call *‘perceptual blindness, "’
occurs when the two occurrences are in opposite letter case, and seems
to be a variant of repetition blindness. If so, their study shows that lo-
cation cues that are even clearer than those used in Experiment 2 fail
to eliminate repetition blindness.

4. Single-feature search, by contrast, logically requires no token in-
formation, and subjects perform it in a fast and parallel manner.

APPENDIX A
Stimulus Materials of Experiment 1

. The brown couch (sofa) and black couch were stolen.
2. To use (a) radio (the headphones) the radio must have bat-
teries.
3. We asked for water (wine) although water was unavailable
(available).
. When'she spilled the ink (liquid) there was ink all over.
. We got into this van (vehicle) and another van for the
commute.
6. His collection of books (things) will include more books about
travel.
7. It was work (day) time so work had to get done.
8. Her jacket was red (pink) because red is conspicuous.
9. We were eating (dining) although eating was unneces-
sary.
Note—The words used in the unrepeated condition are shown in paren-
theses.
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APPENDIX B
Stimulus Materials of Experiments 2 and 3

1. When the host served rum (them) they drank rum all
evening.
. In the apple (fruit) crate one apple was left.
. She said her horse (pony) won the horse show.
- Artists who paint (draw) scenery can’t paint people.
- In general, rall (healthy) parents have tall children.
. Those cows (animals) are dairy cows I think.
. The little girl hit the ball (boy) on the ball field.
. The cherry trees (bushes) and peach trees were blos-
soming.
. They wanted to rent boats (canoes) but no boats were
available.
10. My friends prefer playing (throwing) frisbee(s) to play-
ing tennis.
11. T hate raw (cold) celery but raw carrots are all right.
12. At the party people (everyone) talked and people danced.
13. She put the pencil (eraser) inside the pencil box.
14. People who read (like) magazines also read books.
15. He loves to play the violin (music) although his violin
squeaks.
16. She hid the wine bortles (corks) and other bortles quickly.
17. They were jogging (running) because jogging is healthful.
18. The blue car (truck) and the beige car are new.
19. The children would rather eat (have) nothing than eat
spinach.
20. He says that good students (pupils) always are students
who think.
21. His collection of paintings (art) includes several pains-
ings of Venice.
22. We prefer (like) Paris but they prefer Boston.
23. She read this novel (book) and another novel on the train.
24. If you ever play (go) they might play also.
25. The drunken hunter (man) shot another hunter by accident.
26. The skilled craftsman makes wooden (brick) houses and
wooden boats.
27. Doctors advise against smoking (cigarettes) because smok-
ing causes cancer.
28. When Joe sleeps (naps) he usually sleeps soundly.
29. He listens to the radio (it) whenever the radio works.
30. The tailor can sew (mend) dresses or sew pants.
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Note—The words used in the unrepeated condition are shown in paren-
theses.
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