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In visual perception, special rules often apply to items that 
have recently been viewed. Passive perception of the initial 
presentation of a repeated stimulus can increase the speed 
and accuracy of later perception of a second presentation 
of the stimulus, a phenomenon known as repetition prim-
ing (see, e.g., Forster & Davis, 1984). On the other hand, 
repetition blindness (RB; see, e.g., Kanwisher, 1987) is a 
phenomenon in which the perception of the second instance 
of a repeated target is sometimes impaired when the targets 
are embedded in a rapid serial visual presentation (RSVP) 
stream. Furthermore, under certain circumstances, the sec-
ond instance of a stimulus is associated with less BOLD 
activation in fMRI research (see, e.g., Dehaene et al., 1998; 
Henson, 2003; Schacter & Buckner, 1998), and in non-
human primates, some stimulus-selective neurons in the 
inferotemporal cortex show reduced firing rates, whereas 
other neurons in the same area show increased firing rates 
after stimulus repetition (Miller & Desimone, 1994). The 
present set of studies is an attempt to further explore the 
effect of repeated stimuli on visual perception.

With the notable exception of the Miller and Desimone 
(1994) study, in which the authors were specifically in-
terested in repetition of nontarget stimuli, one similarity 
between most studies involving repeated stimuli is that the 
presence or absence of an effect is measured as a conse-
quence of some behavior toward the second instance of the 
repeated stimulus. This approach has been successful in 
advancing the understanding of how repeated stimuli are 
processed. However, because a judgment is being made 
about the repeated stimulus in each case, it may be diffi-
cult to determine whether the effect is due to a perceptual 
difference, a higher level influence of memory for the first 
instance of the stimulus, or response bias. For example, 
bias against reporting the same target twice appears to have 

a strong influence on RB, and some have suggested that the 
RB deficit may be entirely attributable to response bias in 
certain versions of the paradigm (Anderson & Neill, 2002). 
In the present study, we minimized these response bias is-
sues by repeating nontarget stimuli, and measured the ef-
fects of repetition by examining how well these repeated 
items masked a separate target. Thus, the participants were 
never required to report the identity of the repeated items, 
but we could infer the influence of repetition by examining 
how well these items served as masks.

Target masking is a ubiquitous technique in experimen-
tal psychology for regulating the difficulty of a task, yet 
our understanding of the basic principles of masking is 
constantly evolving (e.g., Breitmeyer & Ogmen, 2000; 
Enns & Di Lollo, 1997). This article is primarily inter-
ested in backward pattern masking: masking that involves 
spatial superimposition of target and mask contours. 
Traditional psychophysical explanations of this type of 
masking often assume that the mask results in a cessa-
tion of any target processing once the mask is presented. 
However, recent developments in the masking literature 
have suggested that rather than being a strictly low-level 
process, higher level cognitive processes such as percep-
tual grouping (see, e.g., Kurylo, 1997), selective attention 
(Di Lollo, Enns, & Rensink, 2000), and visual short-term 
memory consolidation (Vogel, Woodman, & Luck, 2006) 
may be disrupted by the presence of a backward mask. In 
this study, we attempt to extend these findings by exam-
ining whether the within-trial context may modulate the 
efficacy of a mask. Masking effects are most commonly 
characterized in terms of how the mask relates to the tar-
get; the present article examines whether the relationship 
between attended distractors and the mask will influence 
the efficacy of the target mask. We take the most extreme 
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likely to automatically capture spatial attention (Theeu-
wes, 1991; Yantis & Jonides, 1990). Thus, this paradigm 
allowed us to directly compare the efficacy of masks that 
have been recently attended with items that have not been 
recently attended. On the basis of the results of Drew and 
Shapiro (2006), we expected that repeated masks would be 
less effective than novel masks, despite the fact that both 
types of mask draw from the same set of stimuli. We also 
manipulated task difficulty by varying the duration of the 
target screen to determine whether the masking effects in-
teracted with target discrimination difficulty.

Method
Participants. Twelve undergraduate students (5 of them male, 

average age 19.3 years) from the University of Oregon participated 
individually in a single 30-min experimental session for course 
credit.

Apparatus and Stimuli. In all four experiments reported here, 
the stimuli were presented on a 15-in. color monitor driven by a 
Pentium III computer. Each participant sat roughly 50 cm from the 
monitor in a dimly lit room. The stimuli were black letters displayed 
on a uniform gray screen. In Experiments 1, 2, and 3, each letter was 
approximately 1.1º 3 0.7º of visual angle. The letters were presented 
in one of eight locations in a circular array with a radius of 6.8º.

Design and Procedure. The stimuli and procedure are illustrated 
in Figure 1. Each trial began with a central fixation point and was 
initiated by the participant. Participant initiation of the trial was fol-
lowed by a 500-msec blank interval; then a single capital letter (any 
letter other than “K,” “V,” “U,” or “Y”) was displayed in the target 
location for 175 msec. This was immediately followed by the onset 
of seven additional distractor letters in a circular display around fix-
ation for 100 msec. In this and all subsequent experiments, there was 
no interstimulus interval. Immediately following the premask array, 
the target array (a circular array of eight potential targets) followed, 
and was displayed for 16, 53, or 80 msec. The participant’s task was 
to identify whether a “K,” “V,” or “Y” occurred in the cued location. 
The backward mask immediately followed and was presented for 
100 msec. In the repeat mask (RM) condition, this array was identi-
cal to the forward mask array, whereas in the novel mask condition, 
none of the letters were repeated. A blank screen was displayed in the 
no-mask condition. This resulted in a 3 (target duration) 3 3 (mask 
type) design. The experiment began with 24 practice trials, followed 
by 270 experimental trials. Participants were instructed to stress ac-
curacy rather than response time.

Results
Figure 2 displays target discrimination accuracy for the 

three mask conditions across the three target durations. 
Mean accuracy was highest (94%) for the no-mask condi-
tion, second highest (73%) for the RM condition, and low-
est (60%) for the novel mask condition. In addition, accu-
racy appeared to increase as duration target increased. This 
pattern of results was confirmed in an omnibus ANOVA, 
yielding significant main effects of mask type [F(2,22) 5 
85.82, p , .001] and target duration [F(2,22) 5 51.09, p , 
.001]. There was also a significant mask type 3 target du-
ration interaction [F(4,44) 5 5.69, p , .005]. Importantly, 
planned comparisons revealed that performance in the RM 
condition was significantly higher than in the novel mask 
condition [F(1,11) 5 27.29, p , .001]. Interestingly, the 
improvement in the RM condition over the novel mask 
condition appeared to be primarily evident in the short tar-
get duration [16 msec; t(11) 5 3.59, p , .05] and medium 
target duration [50 msec; t(11) 5 4.56, p , .05] condi-

case, in which the mask is exactly the same as a previously 
attended stimulus, and observe that this leads to a greatly 
reduced masking effect.

The present study was motivated by recent work on 
masking in the attentional blink (AB). The AB is the find-
ing that when two targets (T1 and T2) are embedded in an 
RSVP stream, an observer’s ability to detect the second tar-
get is severely impaired if it is presented between 200 to 
500 msec after the first target (Chun & Potter, 1995; Ray-
mond, Shapiro, & Arnell, 1992, 1995). Recently, Drew and 
Shapiro (2006) found that the AB was reduced when items 
in the task were repeated twice in a single trial. That is, when 
T1 was identical to the item that followed T2, the AB was 
substantially reduced. Thus, the use of a recently attended 
stimulus as a mask for T2 may have decreased its effective-
ness in disrupting target processing. However, it is not cur-
rently clear whether this repetition effect is idiosyncratic to 
dual-task paradigms such as the AB or whether it reflects a 
more general effect of repetition on masking. Therefore, in 
the present study, we sought to extend Drew and Shapiro’s 
finding to a single-target identification paradigm.

Experiment 1

In Experiment 1, we sought to provide an initial test 
of masking repetition effects in a single-target paradigm. 
Each trial began with a single letter that served as a loca-
tion cue, informing participants where the target would 
appear (100% validity) within a circular array with eight 
positions (see Figure 1). Following this cue, the remain-
ing positions were filled with distractors (premask array); 
this was followed by an array of letters including the target 
(target array). Immediately following the target array was a 
postmask array, which included letters at each of the eight 
positions. On repeat mask trials, the letter that followed 
the target was identical to the initial location cue. On novel 
mask trials, the letter that masked the target was different 
from the item that served as a location cue. Because the lo-
cation cue was indicated using an abrupt object onset in an 
otherwise empty screen, the first instance of the mask was 
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used to manipulate target difficulty. If target discrimina-
tion difficulty is critical in predicting the magnitude of 
the RMR, there should be a larger effect when the target 
is more difficult. Conversely, if the difficulty effect found 
in Experiment 1 was due to the period of time between the 
first and second instances of the mask, target difficulty 
should cause a main effect but should not interact with the 
difference between the repeat and novel conditions.

Method
Participants. Nineteen undergraduate students (7 of them male, 

average age 19.4 years) from the University of Oregon participated 
for course credit.

Procedure. The procedure in Experiment 2 was identical to that 
in Experiment 1, with the following exceptions (see Figure 3). Four, 
rather than eight, locations around the fixation point were used. The 
target duration was 50 msec for each trial. Rather than “K,” “V,” or 
“Y,” the targets in this experiment were squares with a gap in various 
orientations. The participants’ task was to identify the orientation 
(left, up, or right, but never down) of the gap in the square at the cued 
location. Target difficulty was manipulated by adjusting the size of 
the open face of the square. Gap sizes in the two conditions were 
0.09º in the large-gap condition and 0.02º in the small-gap condition. 
The design of this experiment was 3 (mask type: repeat, novel, no 
mask) 3 2 (target difficulty: small gap, large gap). The experiment 
began with 24 practice trials, followed by 192 experimental trials, 
yielding 32 trials per condition.

Results
Regardless of mask type, participants were significantly 

better when there was a large gap in the square (82.8% 
correct) than when there was a small gap (72.5%), show-
ing that target difficulty was effectively manipulated by 
gap size [F(1,18) 5 40.17, p , .05; see Figure 4]. Fur-
thermore, performance was better when the first and sec-
ond masks were repeated, regardless of target difficulty 
[F(1,18) 5 7.13, p , .05]. Most importantly, there was 
a significant interaction between mask type and target 
difficulty [F(1,18) 5 4.90, p , .05]. Planned compari-
sons revealed that this effect was driven by the fact that 
performance in the repeated small-gap condition was sig-
nificantly better than performance in the novel small-gap 
condition [t(18) 5 3.15, p , .05], but there was no differ-
ence between repeated and novel masks when the gap was 
large [t(18) 5 .56, p . .05].

tions; this effect appeared to be considerably smaller at the 
longest target duration [t(11) 5 1.87, p 5 .09].

Discussion
As is evident in Figure 2, the repeated masks were much 

(as much as 18%) less effective in a single-target identifi-
cation task than were novel masks. That is, within a single 
trial, a backward mask that had been recently attended was 
less effective than a novel mask. Performance in the no-
mask condition was informative here, because it showed 
that, despite the fact that repeated masks were less effec-
tive than novel masks, they still made target identification 
significantly more difficult than when there was no mask. 
Thus, repeated masks may be less effective, but they still 
make the target more difficult to accurately report, even at 
the shortest target duration.

Furthermore, this effect appears to interact with target 
duration: As target duration decreases, so does the mag-
nitude of the repeated mask reduction (RMR). When the 
task was very difficult (17-msec target duration), targets 
masked by repeated stimuli were much easier to correctly 
identify (63% correct) than were those masked by novel 
stimuli (44% correct), but this difference became negli-
gible at the longest target duration. Unfortunately, though, 
in this experiment, target difficulty was confounded with 
the period of time between the first and second instances 
of the mask. Thus, it is unclear whether this aspect of the 
results was due to the repetition effect being larger when 
the target was more difficult to perceive or whether it was 
due to a weakening of the effect as the delay increased.

Experiment 2

Unfortunately, because target difficulty was manipu-
lated through exposure duration, an alternative hypothesis 
is that the repetition effect decreases as the time between 
the first and second instance of a repeated mask increases. 
Experiment 2 sought to alleviate this problem by manipu-
lating target difficulty while holding the target duration 
constant. Squares with either large or small gaps were 
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Figure 2. The mean proportion correct of target identification 
as a function of target duration in Experiment 1. Error bars rep-
resent the standard error of the mean. Note that chance perfor-
mance in this task would be at 33% correct.
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tion between retrieval cue type (present or absent) and mask 
type (repeated or novel). The retrieval cue account predicts 
improved performance when target location uncertainty is 
reduced. Thus, performance on novel mask trials should be 
better when there is a single retrieval cue, thereby reducing 
or eliminating the repeated mask effect in this condition.

Method
Participants. A total of 22 undergraduate students (8 of them 

males, average age 20 years) from the University of Oregon partici-
pated for course credit.

Design and Procedure. The stimuli and procedure are illustrated 
in Figure 5. This experiment was identical to Experiment 2, with the 
following exceptions. The target screen was displayed for 34 msec in 
each trial and contained four potential targets. On half of the masked 
trials, the target mask screen contained a single letter. This letter 
served as a retrieval cue because it was always at the target location. 
In contrast, the filled RM and filled novel mask conditions contained 
four letters and therefore no explicit target location cue. Target mask 
duration was 200 msec. The experiment began with 30 practice tri-
als, followed by 175 experimental trials. There were five conditions 
(no mask, filled repeat mask, filled novel mask, single repeat mask, 
and single novel mask), yielding 35 trials in each condition.

Results
This was a difficult task (see Figure 6), with participants 

well off ceiling even in the no-mask condition (75% correct). 
Primary analyses were done by comparing the filled-mask 
conditions with the single-mask conditions as a function 
of mask type (repeated or novel), resulting in a 2 3 2 de-
sign. There was a significant effect of mask type [F(1,21) 5 
12.49, p . .01] but no main effect of retrieval cue type, and 
the interaction did not approach significance (both Fs . 1). 
Planned comparisons revealed that there was a repeat mask 
effect (repeat mask performance . novel mask perfor-
mance) in both the presence [t(21) 5 2.92, p . .05] and 
absence [t(21) 5 2.84, p . .05] of an explicit retrieval cue.

Discussion
These results provide strong evidence against the re-

trieval cue explanation for our previous results. There was a 
strong main effect of mask type that did not interact with the 
presence or absence of a single retrieval cue in the target’s 
location. It appears that RMR is due to something special 

Discussion
It appears that target discrimination difficulty and RMR 

do indeed interact: When target identification is easier, there 
is no difference between performance in the repeated and 
novel conditions, but when the task is more difficult, perfor-
mance is significantly better in the RM condition. Further-
more, this lack of difference is not simply due to a ceiling 
effect, because subjects were still well below no-mask per-
formance. Although this experiment alone is not sufficient 
to rule out the time between the first and second instances of 
the mask as a factor in the RMR, it provides strong evidence 
that target difficulty does play a role. It seems likely that tar-
get difficulty and time between mask repetition interacted in 
the first experiment, whereas in the present experiment, the 
repeated mask had no effect in the easy condition. When the 
target is easy to perceive due to either perceptual manipula-
tion (e.g., gap size) or increased target duration, repeated 
masks have little to no advantage over novel masks.

Experiment 3

An alternative explanation to the present set of results 
is that repeated masks, rather than serving as less effective 
masks, may serve as a retrieval cue that reduces the uncer-
tainty of the target location. For example, if the participant 
were able to remember the cue identity, searching the target 
mask screen would allow the participant to deduce the target 
location, but only in the RM condition. Thus, the perfor-
mance advantage in the RM condition could simply be the 
result of decreased uncertainty about the target location (see, 
e.g., Shiu & Pashler, 1994). To test this alternative hypoth-
esis, we manipulated the availability of a retrieval cue across 
the novel and RM conditions. In the two single-mask condi-
tions, the target mask screen was a single item at the target 
location. The single mask served as a retrieval cue because 
it was always at the target location and thereby minimized 
any location uncertainty. By contrast, the two filled-mask 
conditions were identical to those in our previous experi-
ments, in which masks were presented at all locations. If 
the retrieval cue plays a role in the repeated mask effect 
found in previous experiments, we would expect an interac-
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Design and Procedure. Experiment 4 was identical to Experi-
ment 1, with two exceptions. Target duration was held constant at 
32 msec, and the repeat-mask-only condition (described above) 
was added to the experimental design. After 52 practice trials, par-
ticipants completed 200 trials, resulting in 50 trials in each of the 
four conditions (i.e., no mask, novel mask, repeat everything, repeat 
mask only).

Results
The results of Experiment 4 are shown in Figure 8. 

Performance in the no-mask condition was near ceiling 
(total accuracy 97%) for all participants and was there-
fore excluded from subsequent statistical analyses. There 
was a strong effect of mask type between the remaining 
three groups: repeat everything, repeat mask only, and 
novel [F(2,32) 5 31.59, p , .001]. Planned comparisons 
showed that there were no significant differences between 
the repeat-everything (67.8%) and the repeat-mask-only 
(69.1%) conditions [t(16) 5 .78, p 5 n.s.]. However, per-
formance in both of those conditions was significantly 
higher than in the novel condition (56.5%) [t(16) 5 7.75, 
p , .05; t(16) 5 5.87, p , .05, respectively].

Discussion
Performance in the repeat-everything and repeat-mask-

only conditions was statistically identical. Performance 
in both conditions was significantly better than perfor-
mance in the novel mask condition, providing an average 
of an 11% advantage in accurately reporting the target. 
It appears that the stagnant global mask hypothesis can-
not account for the benefit of repeated masks: Repetition 
of local information alone resulted in an RMR that was 
equivalent to that observed with the repetition of the en-
tire array. Thus, repetition of irrelevant distractors does 
not appear to influence this masking effect. This suggests 
that focal attention to the item that masks the target may 
be critical to observing RMR. Consequently, repetition in 
an attended location results in reduced masking, whereas 
repetition in unattended locations appears to have no in-
fluence at all.

about an attended mask repetition rather than to the disam-
biguation of the target location. Eliminating the irrelevant 
items in the target mask screen did not affect the difficulty 
of the task, in spite of the fact that duration was twice as 
long (200 msec) as in any of the previous experiments. It 
therefore appears unlikely that repeated masks were used as 
retrieval cues in any of our experiments. In light of the pres-
ent results, it seems that the task was difficult due to target 
identity uncertainty rather than location uncertainty.

Experiment 4

In both Experiment 1 and Experiment 2, all of the items 
in the forward and backward mask arrays were held con-
stant in the RM condition. This opens the possibility for 
an alternative explanation for our results. Perhaps repeated 
masks were less effective in these experiments because the 
participant perceived the target array as flashing in front 
of a stationary background (i.e., the forward and back-
ward mask arrays). However, in the novel condition, there 
could be no perception of a stagnant background because 
the forward and backward mask arrays were completely 
different. If this global background hypothesis is correct, 
then the magnitude of the RMR should be closely related 
to the global similarity of forward and backward arrays. 
We tested this hypothesis by replicating Experiment 1 
with an additional condition (see Figure 7). In this condi-
tion, the letter in the target position was identical in the 
forward and backward mask arrays, but none of the other 
letters were held constant. This condition (repeat mask 
only) was directly contrasted with the repeat condition 
from the previous experiment (repeat everything). If the 
global background hypothesis is correct, performance in 
the repeat-mask-only condition should be worse than in the 
repeat-everything condition, and should approach perfor-
mance in the novel condition. On the other hand, if repeti-
tion of local information is necessary and sufficient for the 
RMR, the two repeat conditions should be equivalent.

Method
Participants. Seventeen participants (4 of them male, average 

age 19.8 years) from the same participant pool as was used in Ex-
periment 1 took part.
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repeat, novel, or no mask) 3 2 (cue type: 2 or 1) design, this resulted 
in 32 trials in each condition.

Results
Performance in the no-mask condition was very high, 

regardless of cue type (91.8% correct in the one-cue con-
dition and 88.9% correct in the two-cue condition), and 
was therefore not entered into further analyses. Accu-
racy was higher in the one-cue (70.5%) than in the two-
cue (56.7%) condition, resulting in a main effect of cue 
type [F(1,15) 5 68.92, p , .001; see Figure 10]. There 
was also a main effect of mask type [F(1,15) 5 28.47, 
p , .001], with performance generally better in the RM 
condition. Critically, there was a significant interaction 
between cue and mask type [F(1,15) 5 5.14, p , .05]. 
Planned comparisons revealed that performance was sig-
nificantly better in the RM condition when there was one 
cue [t(15) 5 4.7, p , .001], but there was no difference 
between repeated and novel masks when two locations 
were cued [t(15) 5 1.8, p 5 n.s.].

Discussion
These results suggest that repeated masks that have 

been recently attended are less effective than novel masks. 
Given the significant effect of cue type, we can infer that 
participants were most likely using the cue to focus spa-
tial attention toward the target location in the task. This 
suggests that spatial attention was focused on the single 
premask in the one-cue condition, but was much less likely 
to be focused on the correct location in the two-cue condi-
tion. Thus, Experiment 5 shows that the RMR is essentially 
eliminated when less attention is paid to the first mask. 
However, when the forward mask is attended (in the one-
cue condition), there is a large benefit of mask repetition 
(~15% improvement in accuracy). This suggests that RMR 
is not an automatic process brought on by any repeated 
stimuli. Rather, it appears that in order for a repeated mask 
to be less effective, it is necessary for the first instance of 
the mask to have spatial attention directly focused on it.

Experiment 5

The results of Experiment 4 suggest that repetition of 
unattended objects has no effect on RMR. Therefore, it is 
plausible that focused attention to the item that has been 
repeated is critical for observing a repetition effect. In the 
first three experiments, the item that masked the target was 
always attended because it cued the correct location of the 
target with 100% certainty. In contrast, an alternative ac-
count of the RMR is that it is an automatic effect that can 
occur even when attention is not directly focused on the 
premask. Experiment 5 sought to test these hypotheses by 
manipulating the number of location cues. When there was 
only one location cue, the target was always in that position 
(as in all previous experiments). Critically, in the two-cue 
condition, the target was equally likely to occur in either of 
the cued positions (see Figure 9). In single-cue trials, we as-
sume that participants attend the first instance of the mask. 
However, in the two-cue trials, attention is likely to be di-
vided or spread across the two locations; thus, there should 
be less attention allocated to each of the premasks. If spatial 
attention is not necessary for RMR, the location specificity 
of the cue should not influence the magnitude of the repeti-
tion effect. However, if focused attention to the premask is 
necessary, the magnitude of the RMR should be larger in 
the one-cue condition than in the two-cue condition.

Method
Participants. Sixteen undergraduate students (4 of them males, 

average age 19 years) from the University of Oregon participated 
for course credit.

Apparatus and Stimuli. Each letter was approximately 1.6º 3 
.7º of visual angle; the letters appeared 9.1º above, below, right, or 
left of fixation.

Design and Procedure. The stimuli and procedure are illustrated 
in Figure 9. This experiment was identical to Experiment 2, with the 
following exceptions. Because of the cuing manipulation, the target 
array contained only the letter “K,” “V,” or “Y.” On half of the trials, 
the target was cued with two letters on either side of the fixation 
(left and right or above and below, but never left and above), and 
participants were instructed that the target would appear equally in 
either of the cued locations. The experiment began with 24 practice 
trials, followed by 192 experimental trials. Given the 3 (mask type: 
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modest modifications to account for the repetition effect. 
When visual stimuli are presented, there is an initial tran-
sient neuronal response, sometimes called an ON transient, 
followed by a sustained neuronal response that is thought to 
reflect stimulus processing and identification (Breitmeyer 
& Ganz, 1976). The ON transient is generally considered to 
act as an event detector, whereas sustained channel activity 
is necessary to encode enough information about the target 
for conscious report. Masking effects are often attributed 
to the transient response from a mask’s interrupting the 
sustained channel’s processing of a previously presented 
target. It is our contention that a repeated mask is less ef-
fective at interrupting target processing, thereby allowing 
more of the sustained signal to be processed and resulting 
in reduced masking efficacy. It seems plausible that recent 
transient activation due to a specific visual input may lead 
to a reduced transient response the second time an identical 
stimulus is attended. We believe that the RMR may occur 
as a consequence of a reduced transient response to the 
second instance of a repeated stimulus. In our paradigm, 
each stimulus should elicit both a transient and a sustained 
response, with the transient response of the backward mask 
interrupting the sustained response of the target. This in-
terpretation predicts that as the time between the first and 
second instances of the mask increases, the effect of rep-
etition should decrease (Philips & Singer, 1974). Experi-
ment 1 provides evidence in favor of this view, although 
Experiment 2 shows that target difficulty may interact with 
the time between ON transient activation. Furthermore, 
this interpretation suggests that an RMR may occur even 
when the first instance of the mask is embedded in a stream 
of attended distractors. Accordingly, Dux, Coltheart, and 
Harris (2006) recently found that the AB is reduced when 
the first target is immediately preceded and followed by 
the same distractor. However, the effect did not generalize 
across letter case. It seems that the repetition of contours, 
rather than an abstract representation of type, is respon-
sible for the reduction in masking.

Marcel (1983) postulated that, rather than interfering 
with target analysis, in some cases masking occurs be-
cause the target and the mask are grouped together. Link-
ing the backward mask to the forward mask may there-
fore encourage the perception of the target and the mask 

General Discussion

Recent work on the AB has found that when either the 
first-target or second-target mask was a repetition of a pre-
viously attended letter, the magnitude of the AB was re-
duced (Drew & Shapiro, 2006). The present experiments 
demonstrate that this repetition effect is not dependent on 
dual-task paradigms such as the AB, but appears to be a 
more general property of masking. The present study dem-
onstrated that attention to the first instance of the mask 
is critical for observing an RMR. Furthermore, when at-
tention is directed to local properties, global repetition 
is irrelevant within a single trial. Finally, RMR appears 
to interact with task difficulty; increased task difficulty 
results in a larger masking reduction.

Masking effects are typically considered in terms of 
the mask’s relationship, both perceptually and temporally, 
with the target. However, the present results suggest that 
previously attended items may greatly influence the ef-
ficacy of a backward mask. The average reduction of 
masking effects through repetition in this set of experi-
ments was 10%–15%. Although it appears to interact with 
task difficulty, RMR appears to be based primarily on the 
relation between an attended distractor and the item that 
masks the target. The fact that repeated stimuli serve as 
less effective masks suggests that representations of at-
tended stimuli are stored by the visual system and that this 
memory of a recent stimulus may influence the processing 
of a subsequent presentation of an identical item.

The results provide more evidence toward the already 
well-substantiated claim that, within the context of the vi-
sual system, repeated stimuli are special (Henson, 2003; 
Kanwisher, 1987; Kanwisher & Potter, 1990; Miller & 
Desimone, 1994). What makes the present set of experi-
ments unique in this literature is the approach taken to 
make this point. Rather than evaluating how repeated 
stimuli are processed on the basis of report of a repeated 
stimulus, we are indirectly inferring the effect of repeti-
tion by analyzing the ability of repeated stimuli to mask 
unrelated targets. This approach has several advantages 
over the more direct approach. In each of the experiments 
reported, presence or absence of a repeated stimulus was 
completely irrelevant to the observer’s task. Most of our 
participants were not aware that any letters were repeated 
in the experiment. In contrast, in the majority of studies 
that examine the effect of repeated stimuli, participants 
must be explicitly warned that targets will be repeated fre-
quently. One common criticism of the RB literature is that 
response bias could help explain the effect (Anderson & 
Neill, 2002). Although a great deal of work has been done 
to demonstrate that response bias does not account for the 
majority of the effect size in many RB experiments, the 
present approach is able to bypass this question because 
participants never respond to the repeated stimulus (Fagot 
& Pashler, 1995; Johnston, Hochhaus, & Ruthruff, 2002; 
Whittlesea & Wai, 1997).

Possible Mechanisms
Our present results appear to be generally consistent 

with established models of masking, but may require some 
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as two, rather than three, distinct items. There appears to 
be a plausible object level component to both the RMR 
and to object substitution masking (OSM; Di Lollo et al., 
2000; Enns & Di Lollo, 1997). OSM occurs when a sparse 
mask is presented simultaneously with the target, and the 
target offsets first, leaving the mask alone. Under certain 
circumstances, this is an effective method of masking de-
spite very little contour overlap. OSM is reduced when 
the target and mask are made to appear as separate ob-
jects (Moore & Lleras, 2005), whereas manipulations that 
would increase the perception of the item before and after 
the target as being a single object (such as decreased target 
duration and attention to the first instance of the mask) 
decrease masking efficacy in the RMR effect as well. Al-
though we consider decreased ON transient response to be 
the mechanism of the RMR, OSM is generally thought to 
be due to a mismatch between the reentrant signal and the 
ongoing lower level activity (Enns & Di Lollo, 2000). It is 
not yet clear whether a similar mechanism is responsible 
for both processes, but it is known that OSM is still effec-
tive when the mask and target are in different locations. 
In future experiments, we hope to better understand the 
RMR effect by comparing it with better understood mask-
ing paradigms such as OSM and metacontrast masking.

Summary
Using a simple target identification paradigm, we have 

found strong evidence that the second instance of a repeated 
stimulus serves as a poor backward pattern mask. It appears 
that, even when irrelevant to the task and not a member 
of the target set, repeated stimuli are processed differently 
than those that are not repeated. The primary purpose of the 
present set of experiments was to map out some of the ini-
tial parameters of this effect. Provided that the first instance 
of the mask is attended, this paradigm appears to provide 
large, robust, and easily replicable repetition effects. Further 
work will be necessary to better understand some additional 
basic parameters, such as the time course of the repetition 
effect, as well as the specificity of the overlap between the 
first and second instances of the mask.
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