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I. Overview/General Question
A. Do abrupt onset stimuli automatically draw attention?

II. What does it mean to be automatic?

A. 2 Criteria: Load-Insensitivity and Intentionality
i. Load-insensitivity; this refers to being able to perform the task in parallel with others. It does not matter if either of the tasks requires a lot of cognitive resources (“load”).  
ii. Intentionality; this refers to a lack of conscious control over the automatic process. If it is really automatic, one cannot stop it, even if one tries (for example, the Stroop Effect).
III. Past Research on Automaticity of abrupt onset attention capture

A. For Automaticity

i. Jonides  (1981) found in his studies that peripheral abrupt cues capture attention, even when subjects intentions were to ignore those cues. 
ii. Shiffrin & Schneider (1977, Experiment 4d) found that CM training interfered with a later VM task; responses learning in CM occurred even against subjects intention during VM. 
B. Against Automaticity

i. Lambert, Spencer & Mohindra (1987) found that people explicitly told not to attend to cues were not as affected as those who received no instructions relevant to understanding the cue. This means that it is at least somewhat controllable, meaning it is at least somewhat NOT automatic.
IV. Experiments reported in this paper: Testing the “Intentionality criterion” for abrupt onset attention capture.
A. General Methodology

i. The method used throughout contrasts no-onset stimuli to abrupt onset stimuli. For these experiments, no-onset means having a figure 8 of lines, like an 8 on a digital clock, and removing some of the lines to form a letter (E, H, P, S, U). Onset means appearing in any position, spontaneously, where no salient features of the stimuli were previously present (see Figure 1 for an example).
B. Experiment 1:

1. Hypothesis: If abrupt onset stimuli automatically capture attention, what cue they received should not matter. This would be reflected in data that looks the same for onset on the cued side and on the uncued side. Regardless of where the subject wanted to look, if abrupt onset stimuli appeared, the subject would attend to it if the process is truly automatic. 
ii. Methods:
1. There were 4 possible positions, two of which were no-onset (had figure 8 placeholders) and two of which were abrupt onset (which just had dot placeholders, to make the contours salient), as seen in Figure 1, below.  Placeholders controlled for the possibility that automatic capture of attention has to do with stimuli appearing where nothing had been before. 
2. Subjects were asked to press one button if the target display contained an E or another button if it contained an H (all trials contained one of these two targets).

3. On each trial, one stimuli would appear on the left side of the screen and one on the right side. This meant that there could be different types of trials:
	Target = Abrupt, Distracter = Abrupt
	Target = No-Onset, Distracter = Abrupt

	Target = Abrupt, Distracter = No-Onset
	Target = No-Onset, Distracter = No-Onset


4. Cues: The cue pointed to side the subject should attend to. It was correct on 80% of the trials. The participants were told this, with the instructions to use the cue, because it would generally be helpful. However, this means that on 20% of the trials, the cue was invalid. 
5. Feedback: Errors produced an auditory cue. At the end of training blocks, they received a performance summary. 
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Figure 1
iii. Results: 
1. For automaticity: 
a. Abrupt Target, No-onset distracter < No-Onset Target, Abrupt Distracter (< means faster). This finding points to some attention being captured by the abrupt onset. 
2. Against automaticity:

a. The effect of target type (i.e. whether the target was abrupt onset or no-onset) was larger when the cue was invalid then when it was valid.  This result points to abrupt onset NOT capturing attention automatically. When the cue was correct, subjects more successfully ignored abrupt onset on the other side. When the cue was incorrect, subjects could switch to the other side quicker (see Figure 2). 
b. This violates the automaticity argument, showing that subjects have some conscious control of where their attention is allocated. [image: image2.emf]
Figure 2
C. Experiment 2:

1. This experiment tested the automaticity hypothesis, which would state that in this paradigm that “regardless of attentional readiness….” an abrupt onset somewhere uncued would capture attention and slow response to cued items. Their alternative hypothesis was that “preliminary allocation of attention” would be the most important factor, meaning that “whether or not the target has an abrupt onset should not influence performance.”
ii. Method:
1. 6 possible stimuli positions, at the vertices of a (non-drawn) hexagon (see Figure 3).  3 have placeholders where no-onset stimuli would be presented. 1 stimulus would be abrupt onset and show up in one of the other 3 spots. That is, on every trial, 4 stimuli were shown. 3 were no-onset and 1 was abrupt onset. Sometimes the target was in one of the no-onset positions, and sometimes it was abruptly presented. 
2. Anytime the target was no-onset, one distracter was abrupt onset. 
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Figure 3
3. The cue was 100% valid in this experiment. However, when it appeared was manipulated. On some trials the cue was 200 ms before the target appeared (the -200ms condition), some at 0 ms before (i.e. was concurrent with target’s appearance) and some were 200 ms after target appeared. 
4. This was done to focus on the “preliminary allocation of attention” hypothesis. Cues given with or after abrupt stimuli have appeared should produce different behavior than having the cue before the abrupt onset stimuli, if this hypothesis is correct. 
iii. Results:
1. When the attentional cue is present, it doesn’t matter whether the target or the distracter is abrupt, they both perform the same. When the cue is not present before hand, but only during or after the presentation, then performance is worse when there is an abrupt distracter. If the target itself is abrupt, then the cue actually does not really matter; performance is the same for the cued (-200ms) as the concurrent (0ms) and late (200ms) cue conditions (see Figure 4).
2. These results suggest that abrupt onset distracters can capture attention if no cue is there to direct it. 
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Figure 4
D. Experiment 3:
1. Exp. 2 showed that the absence of a cue let abrupt onset stimuli capture attention in ways that it did not if volitional attentional control had been engaged. When volitional attention is not engaged, attention is more diffuse and able to be captured by salient features (like abrupt onset). Exp. 3 tested whether lowering the reliability of the cue would produce results similar to those “attention diffuse” conditions in the prior experiment. 
ii. Procedure and Design:
1. The study was run exactly like the -200ms condition in the previous study.  
2. The only difference was a between-subjects manipulation of how valid the cue was, 100%, 75%, or 25% valid(reflecting what percent of the time the cue pointed to the correct location). All subjects were told how valid the cues would be. Those in the 100% and 75% were encouraged to use the cues, while those in the 25% condition were told that it didn’t matter where the cue pointed, as it would be right ¼ of the time anyways. This condition was supposed to induce diffuse attention.
iii. Results:
1. They again replicated the finding that when the cue is valid it does not matter if the target is abrupt or if the distracter is abrupt; both perform equally well (this was the 100% condition). 
2. In the 75% condition, there was, as was expected, a difference between valid and invalid cue trials. On valid cue trials, performance was quite good, though conditions with a distracter were significantly slower (48 ± 6 ms). On the 75% invalid cue trial, the difference between an abrupt onset target and an abrupt onset distracter was 121 ± 9 ms, a very large difference. That is, when there was an abrupt onset distracter, participants were about 120 ms slower to respond. 
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Figure 5
3. For the 25% condition, a very similar pattern emerged to the 75%. For valid trials, abrupt onset targets were detected 46 ± 11 ms faster than when the target was no-onset. When the cue was invalid, the difference was 69± 19 ms. However, this condition was faster than 75% invalid trial. 
iv. Discussion:

1. One possible explanation for these findings is that subjects are strategically allocating something like 75% of their resources to the cued location. This leaves enough resources that a person is open to having their attention captured by an abrupt onset stimulus. 

2. This means that the strategy a person uses influences how open to capture by abrupt onset stimuli one is. Complete attention on one area means one may be less likely to let their attention be captured by something else salient. 
E. Exp 4.
1. The previous experiments point to abrupt onset stimuli not AUTOMATICALLY capturing attention, in the strong sense of “Automaticity.” It appears that people, when focused intently on one thing, can turn off attention capture by distracting abrupt onset stimuli. 
2. Experiment 4 tests the hypothesis that when one is focusing intently, an abrupt onset stimulus gets reported as “high priority” and gets placed next in the attentional system queue, to be dealt with after the attention is no longer focused on the original stimuli/location.  
ii. Methods

1.  This experiment used a similar paradigm as before (with abrupt onsets and no-onsets occurring for either the target, as a distracter or both), but this time with some trials having an interfering stimuli. 
2. Participants were trained to respond to two different stimuli with a corresponding key press. The task was to press the key of the stimuli appearing in the cued position (cueing was done as in Exp. 2, 200 ms before appearance of target), though other stimuli would appear on the other side, as well.  

iii. Results

1. They replicated their previous findings that it does not matter if a cued target is abrupt or not; reaction time was equivalent for abrupt onset and no-onset stimuli. 
2. When an interfering distracter was present, reaction time was slower by about 30ms (which serves as a manipulation check that, in fact, interfering distracters must have been noticed on some level).

3. The effect of the interfering distracter being on abrupt onset vs. a no-onset was 12 ± 4 ms, a small but meaningful effect. 
iv. Discussion:
1. This shows evidence for their model; when attention is cued, it can be held on one location until “information is extracted; then attention goes to the next highest priority location, which in this case would be the onset location (if any). Information extracted from that location influences responses to the letter in the cue location – presumably via a response-competition mechanism” (pg. 132). 
F. Recap of Findings:
1. In these experiments, the claim that abrupt onset stimuli capture attention automatically was tested. 
2. By using cued trials in which targets and distracters were manipulated to be either abrupt onset or no-onset, the researchers found that abrupt onset stimuli do not AUTOMATICALLY capture attention, in the strong sense of the word “Automatic.” Instead, volitional attentional control, brought about by valid cues, produces no difference between abrupt onset and no-onset stimuli in the target position.

3. Attentional control can also override abrupt onset distracters. 
G. Conclusion: 
i. Attention capture by abrupt onset stimuli does not fit the general standards of an automatic process. It violated the intentionality criterion, since it can be overruled by attentional control processes. 
1. When in diffuse attention mode, attention can be easily captured by such stimuli, but when attention is focused, it is not. This could point to a model of attention that assigns different levels of priority to different stimuli, like a saliency map (Koch  & Ullman, 1985). In this case, the valid cue is given highest priority, and the stimuli appearing in the cued location are attended to first. If an abrupt onset happens elsewhere, it is placed next in line to be attended to, but it does not interrupt and capture attention automatically. If the stimuli being attended to does not have a high priority, as in the case of  a diffuse attention mode, then an abrupt onset’s priority will be higher, and will capture attention. 
ii. Another conclusion of this study is the possibility that it may be worthwhile to reconsider the “intentionality criterion” of the definition of automaticity. This phenomenon appears, on first glance, to fit the criteria, but upon closer inspection does not. Does this really make it not automatic? This is a theoretical issue, not an empirical one, but one to consider. 

