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Introduction

•Folk, Remington and Johnston’s (1992) contingent involuntary orienting (CIO) 

hypothesis predicts that the attentional set mediates shifting attention toward visual 

singletons. A singleton that is relevant to the attentional set should capture attention; 

however, a singleton that is irrelevant should not. Importantly, a strong interpretation of 

CIO should predict irrelevant singletons are totally ignored and never capture attention.

•Theeuwes, Kramer and Kingstone (2000) proposed attentional capture by a singleton 

is stimulus-driven and based on a singleton’s salience. Attention rapidly disengages 

from a singleton if after it is compared to the attentional set is found to be irrelevant. 
This attentional disengagement (AD) hypothesis predicts attentional capture effects at 

short singleton-onset to target-onset SOAs for relevant and irrelevant singletons, but the 

magnitude of the capture effect should dissipate earlier after singleton onset for 

irrelevant singletons compared to relevant singletons.

•Few studies have manipulated attentional set and singleton-target SOA to compare the 

time-course of attentional capture for relevant and irrelevant singletons.

General Method

•Subjects identified which of two targets appeared in a display. In Experiment 1 the 
target was a color singleton or abrupt onset singleton. In Experiment 2 the target was 
not distinguishable by any distinctive feature. The target array was presented after a 
singleton cue appeared for 50 ms. Cue-target SOA varied from 25 ms to 300 ms.

Experiment 1 (n = 28)

•Subjects identified whether a target X or = was present. For half the subjects the target 

was an onset singleton (attentional set for “onset”) and for the other half was a red color 

singleton (attentional set for “red”).

Results

•Cuing effects (target uncued - target cued) for the onset singleton and color singleton 

cue conditions and for each attentional set group are presented as a function of SOA in 

Figure 3. Mean cuing effects averaged over SOAs appear in Table 1.

•The cuing effect trend over SOA not differ between onset and color singleton cues in 

the color singleton group [F(11, 143) = 1.093, p = .371] and differed only slightly in the 

onset singleton target group [F(11, 143) = 1.706, p = .077]

•Cuing effects over SOA do not totally support the AD or CIO hypotheses, but are in line 

with Folk et al.’s (1992) claim that the attentional set mediates shifting of attention.

Experiment 2 (n = 23)

•Subjects identified whether a target H or U was present among three nontarget letters. 

The letters were simultaneously and abruptly onset and for n = 11 subjects the letters 

were all red and for the other n = 12 subjects were all white. Hence, the target was not 

distinguishable by any unique feature.

•Subjects presented with white letters should have had attentional sets for “white” and 

“onset” and subjects presented with red letters should have had attentional sets for 

“red” and “onset” (based on Gibson and Kelsey’s, 1998, criteria). Thus, the only 

“irrelevant” singleton cue was the color singleton in the “white onset” group.

Results

•Cuing effects for the onset singleton and color singleton cue conditions for each 

attentional set group are presented as a function of SOA in Figure 4. Mean cuing effects 

averaged over all SOAs appear in Table 1.

•For the “white-onset” group the mean cuing effect by the color singleton cue was 

smaller than the cuing effect by the onset singleton cue, but was significant. For the 

“red-onset” group both cuing effects were significant, but smaller for the color singleton 

cue then for the onset singleton cue. (Table 1)

•Cuing effects trends over SOA were similar to those in Experiment 1; that is, trends for 

relevant and irrelevant cues followed roughly the same time course (Figure 4).

•The cuing effect trend over SOA not differ between onset and color singleton cues for 
the “red-onset” group [F(11, 143) = .668, p = .776] or for the “white-onset” group [F(11, 

143) = .595, p = .830].

•As in Experiment 1 the results suggest attentional capture is mediated by attentional 

control settings, but an irrelevant singleton still facilitated responding to a target.

Conclusions

•By manipulating cue-target SOA the time course of attentional capture was found to be 

similar for relevant and irrelevant singletons. Because cuing effects were attenuated for 

irrelevant singletons, attentional control settings must mediate shifts in attention.

•When combined over SOAs cuing effects for relevant and irrelevant singleton cues 

were significant; hence, using single SOAs may not adequately assess the true nature 

of shifting attention toward perceptual salience.

•The cuing effect trends over SOA being nearly identical for relevant and irrelevant 

singletons may suggest a common mechanism for attending to perceptual salience that 

slightly attenuates processing irrelevant singletons or slightly accentuates processing 

relevant singletons.
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Figure 2. Example trial sequence for Experiments 1 and 2. Cue-type (onset singleton vs. color singleton) was manipulated within blocks and 

target-type (onset vs. color) was manipulated between subjects. The figure depicts a cued-target condition.

Table 1

Mean cuing effect (ms) for each target-type/cue-

type combination in Experiments 1 and 2.

Singleton Target

Property (E1)

Target Display

Property (E2)

Cue Type Onset Color

Onset 

& White

Onset

& Red

Onset 25* 10* 40* 36*

Color 9* 36* 11* 25*

* p < .05 (two-tails)
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Figure 1. Predicted cuing effects for AD and CIO hypotheses as a function of 

cue-target SOA.
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Figure 3. Mean cuing effects for color singleton cues and onset singleton cues for each attentional set group as a 

function of SOA in Experiment 1.
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Figure 4. Mean cuing effects for color singleton cues and onset singleton cues for each attentional set group as a 

function of SOA in Experiment 2.

•The two experiments here 

attempted to test between 

CIO and AD hypotheses. 

The results show attentional 

capture effects for both 

relevant and  irrelevant 

singletons follow roughly 

the same time-course, but 

the size of capture effect is 

attenuated for irrelevant 

singletons.

•Mean cuing effects averaged over 

SOAs were smaller for the irrelevant 
singleton, but were significant. (Table 1)

•Cuing effects produced by both relevant 

and irrelevant singleton cues followed 

roughly the same trend over SOA, but 

were attenuated for irrelevant singletons. 

(Figure 3)


