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Abstract The attentional blink (AB) refers to the finding
that performance on the second of two targets (T1 and T2)
in a rapidly presented stimulus stream is impaired when the
targets are presented within 200–500 ms. This study
investigates whether a negative attentional set, a form of
top-down control, has an additional detrimental effect, and
whether its influence is modulated by task demands. A
negative attentional set was elicited through presentation of
a pre-T1 distractor (D1), which belonged to the same
category as T2. The presence of D1 impaired T2 perfor-
mance, and this negative effect was generally larger inside
than outside the AB. Moreover, this D1 effect remained
constant or was augmented when the demand on T1
processing was enhanced. These findings demonstrate that
a negative attentional set is maintained even though the
central system is engaged in the in-depth processing of T1
during the AB.
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The attentional blink (AB) refers to the phenomenon that
identification of the second of two targets (T1 and T2) in a
rapid serial visual presentation (RSVP) stream is impaired
when the targets are presented at a target onset asynchrony of
about 200–500 ms (Broadbent & Broadbent, 1987; Raymond,
Shapiro, & Arnell, 1992
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ANOVA with T2 lag and D1 lag as two within-participants
factors showed a significant main effect of T2 lag, F(3, 51) =
4.41, p < .01, with the largest decrement at lag 3 (30.1%), the
smallest decrement at lag 8 (19.4%), and intermediate



ignoring any digit before T1 and then looking for a digit
after T1. Thus, the switch of task set between items in the
RSVP stream could be held constant across conditions.

The results showed that the temporal distance between
D1 and T1 modulates the negative effect of D1 on T2
performance. This temporal distance effect suggests that T1
competes with nearby items, including D1, before it is
consolidated into working memory and visual awareness.
The shorter the distance between D1 and T1, the stronger
the competition with D1, and the stronger the negative
attentional set for the category represented by D1 and the
poorer the subsequent T2 performance. Moreover, the D1





mance, especially when D1 was close to T1 (i.e., at lag −1)
and when T2 was presented within the AB period.
However, when T1 report was not required (i.e., in the
single task), T2 performance did not vary according to T2
lag (i.e., no AB effect), although the presence of D1 did
affect the accuracy of T2 report (i.e., D1 effect). Moreover,





T2 performance T2 performance, given correct report of
T1, was analyzed similarly. The main effect of T1 type was
significant, F(1, 21) = 40.79, p < .001, with T2|T1
performance being higher following upright T1 (65.7%)
than following rotated T1 (57.7%). The main effect of D1
condition was significant, F(1, 21) = 79.82, p < .001, with a
higher T2 accuracy in the D1-absent (69.6%) than the D1-
present (53.7%) condition. The main effect of T2 lag was
significant, F(2, 42) = 5.38, p < .01, reflecting an AB effect
shown in Fig. 6b. Importantly, the interaction between T1
type and D1 condition was not significant, F < 1, indicating
that more difficult T1 processing had no discernible impact
on the D1 effect. This is inconsistent with the predictions of
the TLC model.

The interaction between D1 condition and T2 lag was
significant, F(2, 42) = 4.41, p < .05, with a larger D1 effect
inside than outside the AB. The interaction between T1
type and T2 lag was significant, F(2, 42) = 22.77, p < .001.
As depicted in Fig. 6b, the rotated T1 induced a larger AB
effect than did the upright T1. The three-way interaction
was not significant, F < 1, confirming that the rotated T1
did not influence the D1 effect.

Intrusion error rates The intrusion error rates for T2 were
entered into a 2 (T1 type) × 3 (T2 lag) ANOVA. The main
effect of T1 type was not significant, F(1, 21) = 2.15, p > .1,
indicating that the difficulty of T1 processing did not
affect the competition between D1 and T2. The main
effect of T2 lag was significant, F(2, 42) = 7.74, p < .001,
with the highest intrusion error rate (41.4%) at lag 3,
replicating previous experiments.

Discussion

Using a perceptually distinct T1, this experiment replicated
the previous finding that presenting D1 before T1 reduced the
accuracy of T2 report, and this detrimental D1 effect was
larger inside than outside the AB. Moreover, increasing the
difficulty of T1 processing increased the AB effect, which is
consistent with the TLC model, but did not influence the D1
effect, which is, by contrast, inconsistent with the model.

It is generally assumed that the processing of rotated
objects consumes additional resources, and consistent with
this, T1 performance was worse when T1 was rotated than
when T1 was in the normal position. The more demanding
T1 processing generated a larger AB effect, consistent with
the TLC model and with many other models of the
attentional blink (e.g., the two-stage model; Chun & Potter,
1995). Importantly, this T1 effect did not interact with the
D1 effect when T1 and D1 were perceptually distinct. This
suggested that the negative attentional set elicited by D1
could be kept throughout the RSVP stream and independent

of the central processing (control) system assumed by the
TLC model.

On the surface, the finding of independence between T1
difficulty and the D1 effect in this experiment does not
appear compatible with the interaction between T1 task
demands and D1 in Experiment 2. Indeed, a comparison of
the two experiments for the appropriate D1 conditions (the
dual task of Experiment 2 and the upright T1 of Experiment
3: D1 absent vs. D1 at lag −1) and T2 lag conditions (lags
1, 3, and 8) revealed a significant interaction between D1
condition and experiment, F(1, 40) = 25.26, p < .001,
indicating a smaller D1 effect in Experiment 3. This
difference between experiments was likely due to the fact
that the Chinese T1 in Experiment 3 had much less visual
similarity with the digit D1 and T2 and with the letter
distractors than did the letter T1 in Experiment 2. The
perceptual competition between D1 and T1 might play an
important role in determining the strength of the negative
attention set elicited by D1.

General discussion

Consistent with a previous study (Zhang et al., 2009), we
found that on a trial-by-trial basis, a special distractor (D1)
that belong to the same category as T2 can elicit a negative
attentional set that impairs T2 performance (i.e., the D1
effect), even though D1 was presented before T1 and
should be ignored. This D1 effect appeared both inside and
outside the AB, but was generally larger inside. Although





remain activated. Consequently, T2 identification should
not be impaired, and no AB effect should be observed.
Obviously the assumption of no attentional set during the
AB period is unfeasible.

When Raymond et al. (1992) originally coined the term
“attentional blink,” they also proposed a temporary-
inhibition account for it. According to this account, the
inhibition mechanism was triggered by the T1 processing to
inhibit perceptual processing of post-T1 items, including T2.
Although this inhibition account was no longer popular after
Shapiro and his colleagues proposed an alternative interfer-
ence theory (Isaak, Shapiro, & Martin, 1999; Shapiro, 1994;
Shapiro, Raymond, & Arnell, 1994), the role of inhibition in
the AB has been reconsidered recently (e.g., Loach & Mari-
Beffa, 2003; Olivers & Meeter, 2008; Olivers & Watson,
2006). Accumulating evidence has suggested that the AB is
not a hardwired attentional deficit, but rather accommodates
flexible modulations, as demonstrated by various experimen-
tal manipulations, such as emotion arousal, concurrent tasks,
background stimuli, or even mere instructions (Arend,
Johnston, & Shapiro, 2006; Olivers & Nieuwenhuis, 2005,
2006; Shapiro, Caldwell, & Sorensen, 1997). Thus the AB is
a window that allows us to probe into the limited capacity
and the flexibility of the human brain.

In summary, by embedding a special distractor (D1) in
the RSVP stream, this study demonstrates that a negative
attentional set against T2, which is in the same semantic
category as D1, can be established on a trial-by-trial basis.
Importantly, this attentional set, a form of top-down control,
has a detrimental impact upon T2 performance on top of the
usual AB effect, and this D1 effect remained the same or
was augmented when the demand on T1 processing was
enhanced. Such findings suggest that top-down control
processes are not interrupted during the AB.
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