
METHODS 

 
Two experiments 

Exp 1 compares effects of visual and auditory cues with different information values and at 

different SOAs when eye-movement not restricted 

Exp 2 looks only at the effect of the visual cue at the longest SOAs, comparing behavior when 

subjects are fixating vs. not fixating. 

 

 



RESULTS: MEAN RESPONSES (EXP1) 

 
FIGURE Bias in  
responses induced by  
the cue. Across-subject 
m+SE in the difference 
between responses  
with and without cue. 
Data collapsed so that 
cue is always on right. 
 
AUDITORY CUE 

- causes a combination of: 

   a) medial bias 

   b) bias towards attended side  

       (rightward shift) 

- independent of SOA 

 

VISUAL CUE 

- at short SOA medial bias similar to  

auditory cue 

- at larger SOAs, bias always towards 

the cued side (right) 

 

 Summary 

Independent of cue modality or SOA,  

cue attracts targets presented from the 

unattended side. 

Auditory cue repulses targets from 

attended side. 

Effect of visual cue on ipsilateral  

targets reverses at larger SOA,  

possibly due to eye movements. 
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RESULTS: MEAN RESPONSES (EXP2) 

 
FIGURE Effect of fixation 
on the bias in responses  
induced by a visual cue  
at SOA 1600ms. 
 
Without fixation: 

- bias towards cued side as in Exp 1 

 

With fixation: 

- bias on cued side reduced 

 

Summary 

Bias on unattended side independent of eye fixation. 

Bias on attended side in Exp 1 was due to eye movement. 

But, even with eyes fixating the (no) bias on attended side is different form auditory cue. 
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RESULTS: STD. DEVIATIONS 
 

EXP 1 
FIGURE Effect of fixation 
on the std.dev. in responses  
induced by a visual and  
auditory cue at 1600 ms 
 
Very small effect of visual or auditory 

cue. 

 

 

 
 
 

EXP 2 
FIGURE Effect of fixation 
on the std.dev. in responses  
induced by a visual cue  
at SOA 1600ms. 
 
Without fixation: 

- no consistent effect (or a weak increase 

  on unattended side), similar to Exp 1 

 

With fixation: 

- increase on the unattended side at -60°  

  (one-way ANOVA, p < 0.05) 

 

Summary 

Spatial cuing never improves performance in terms of std.dev. 

Focusing attention increases variability in responses on unattended side. 
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DISCUSSION AND CONCLUSIONS 
 
Attentional cuing influences auditory localization by: 

- inducing biases  

- affecting variability in responses 

at cue-to-target stimulus onset asynchronies of up to 1600 ms 

 

The effect of cuing is modality dependent: 

Auditory cue  

- induces bias that is a combination of: 

- bias toward attended side 

- medial bias 

- has no consistent effect on std. dev. in responses 

Visual cue 

- has effect that has covert and overt components (distinguished by fixation): 

- independent of fixation, on unattended side responses always biased towards attended side 

    (similar to auditory cue) 

- on attended side, lateral bias if eyes move, no bias if they don’t (both different from  

  auditory cue) 

- increases variability in responses on the unattended side, when covert (no eye movement) 

 

No effect of cue information value  

– subjects always use the same strategy.  

– Given the large SOAs, all effects are likely due to exogenous attention. 
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