
Introduction
Early work on selective attention used auditory-based tasks (e.g., dichotic
listening) to better understand capacity limitations and individual differences.

However, reliably measuring differences in attention control has posed a
challenge for the field, and most tasks are based in the visual modality.

We developed three efficient auditory tests of attention control to shed light
on modality effects: Auditory Flanker, Auditory Stroop, and Auditory Simon.

An adaptive response deadline accounts for speed-accuracy tradeoffs.

We tested the generality of attention control using measures of visual
attention control, processing speed, multitasking, and dichotic listening.
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Method

Effectiveness of the Adaptive Response Deadline
The adaptive response deadline held accuracy rates on incongruent trials at 75%:

Processing speed did not 
explain the relation 

between auditory and 
visual attention control.

Construct Validity: Auditory and Visual Attention Control
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300+ subjects completed the three Auditory Conflict Tasks of attention control:

Auditory Flanker: Ignore the flanking
auditory messages and respond to the
centrally-presented word.

Modality-Specific and Modality-General Effects

Auditory Simon: Indicate which ear
received auditory input while ignoring
the meaning of the word.

Auditory Stroop: Indicate whether the
word refers to a male or a female while
ignoring the pitch of the speaker’s voice.

Adaptive Response Deadline
The response deadline changed based
on performance on incongruent trials.
We used a staircase with a 3:1 up-to-
down step size ratio to converge on
75% accuracy.

The outcome measure is the
duration of the response
deadline, averaged over the last
four staircase reversals.

Subjects completed many other cognitive ability tests over five 2.5 hour sessions:
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Auditory and visual attention control correlated with dichotic listening,
but only auditory attention control explained significant unique variance. 
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Visual attention control predicted performance on the Auditory Conflict Tasks: 

Auditory attention control measures loaded highly on a latent factor, 
which correlated r = .81 with visual attention control (R2 = 66%).

Model fit: χ2 (8) = 11.05, p = .199; CFI = .987, TLI = .975, RMSEA = .034, 90% CI [.000, .079], SRMR = .027 

Model fit: χ2 (24) = 44.46, p = .007; CFI = .962, TLI = .943, RMSEA = .052, 90% CI [.027, .075], SRMR = .045

Model fit: χ2 (12) = 11.82, p = .460; CFI = 1.00, TLI = 1.00, RMSEA = .000, 90% CI [.000, .056], SRMR = .024

Auditory and visual attention control correlated with visual multitasking,
but only visual attention control explained significant unique variance. 

Model fit: χ2 (12) = 20.33, p = .061; CFI = .976, TLI = .958, RMSEA = .046, 90% CI [.000, .080], SRMR = .032
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The measure of performance is the end-of-task response deadline:
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1. Auditory and visual attention control factors were strongly correlated
(r = .81), even after controlling for processing speed (r = .75).

2. Modality-specific attention control factors accounted for significant
unique variance in modality-matched criterion measures.

3. That said, a majority of the explained variance was modality-general.

4. These results suggest an interplay between modality-general
attention control and modality-specific processing.

Conclusion
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