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Saccade execution, via presaccadic attention shifts, is known to influence the perception of various Q 107 O Qv Oe

visual features, such as size, space or contrast'. In action-perception studies, ocular saccades, which -

are simple, reproducible, and effortless movements, enable repeated testing and calculation of § 80

psychometric functions (PFs). %

This contrasts with the more complex actions examined in previous studies investigating the impact of .Df 60

action on pitch perception3*. For example, it has been found that pitch was overestimated in % ___________________________

participants' verbal reports of tone frequency when they were walking upstairs and underestimated E 40 Saccade - Up

when they were walking downstairs3. 2 “Saccade - Down
S od S e Fixation - Up

However, these results can be explained by the mere activation of spatial representations>®° (‘high’ vs. §_ e Fixation - Down

‘low’ pitch) or by other response biases such as verbal labeling. In the example cited above, simply 09_ ) 11 S

standing upstairs might be sufficient to cause pitch overestimation. 980 985 990 995 1000 1005 1010 1015 1020

To examine the specific influence of movement on pitch perception, we used a psychophysical Frequency (Hz)

method to compare the perceived frequency of pure tones when participants made saccades vs.
Examples of individual psychometric functions (PFs) for each condition

when they fixated a point on a screen.
This representative participant judged tone frequencies to be higher than the implicit

a METHODS reference more often when the disk appeared in the upper visual field (red curves) than
- in the lower visual field (green curves). This resulted in a shift of the PFs, leading to lower

Participants PSEs in the ‘up’ condition than in the ‘down’ condition.

28 participants (22 females) aged 18 to 34 years (M =20.21 years, SD =3.71) were enrolled; 4 were
excluded as outliers.

PSE Analyses

Procedure PSEs were significantly lower when
1. Preliminary threshold task : A parametric staircase procedure (64 QUEST+’? trials) was used to 1010 . . the disk appeared in the upper
individually adjust the frequency of the tones used in the main experiment. visual field than in the lower visual
1005 field, F(1,23) = 12.23, p =.002, r)pz =

2. Training : 32 trials of the Saccade condition (see below) were carried out with feedback on tone dc. 5 - 91 30
judgments and saccade latencies. - T .35; BF,, = 21.30.

N -
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3. Saccade (182 trials) & Fixation conditions (182 trials) : Participants compared a variable tone " :—: The other statistical comparisons
frequency to an implicit standard frequency, which was the stored representation of the average of £ gg5 o= did not reach significance :
previously heard stimuli (Method of Single Stimuli®). The condition order was counterbalanced , ,

. o , o _ _ . => Movement : 'Saccade’ vs.
across participants. ‘Up’ and ‘Down’ trials were interleaved in each condition. 990 Fixation’, F(1.23) = 1.85 19
ixation’, F(1,23) =1.85, p=.19;

Structure of an ‘up’ trial : Pitch comparison to the representation of the average tone frequency 085 BF10=0.49.

-> ‘Disk Location’ x ‘Movement’,
Colored indicating the future disk M 00“0 Y 00““\
o] or'e cue In |ca. mg e tuture ais c;ade © 6&\0(\ o /-'(1’23) =0.49, p=.49; BFincI =
location (an ‘up’ trial is shown here). A cC R ¢k ,*@\\0 057
green cue indicates the disk will appear 2 < e
in the lower visual field (a trial)
1000ms JND Analyses
Central fixation 20 None of the effects tested reached
500-700ms o
significance :
15 => Disk Location : ‘Up’ vs. ‘Down’,
< Pure tone of variable frequency _ _ , _
'4 100ms - F(1,23) =0.73, p = .40; BF
T 0.38.
a 10 , ,
= = Movement : ‘Saccade’ vs.
Delay i === (Civat: _ _ e
" : | Fixation’, F(1,23) =0.20, p = .66;
o — BF,,=0.34.
Disk presentation TN, (N Y )
Disk presentation Wiedhn  sarcads | => ‘Disk Location’” x ‘Movement’,
Saccade latency latency of the last F(1,23) =0.95, p = .34; BF,,, =
10 training trials 0.48.
. . 600 ‘aée \*6 ‘ \\0'(\
Saccafd.e — el lea!t!on S RCE < PG
condition - 50ms 50ms condition
Statistical conclusions did not change when we included outliers, excluded musicians, or
removed trials with anticipatory saccades (i.e., whose latency <100ms).
Perceptual Perceptual
ot e ° CONCLUSION
Hypotheses Pitch estimation was influenced by the disk location: pitch was perceived as higher when the

: : : .. : : : stimulus appeared in the upper visual field compared to the lower visual field. We found no
1. If spatial representations or other response biases are sufficient to bias pitch perception = PSEs PP PP P

. . . . . . . . evidence that saccade execution affected this bias or discrimination sensitivity.
should be lower when the disk was displayed in the upper visual field than in the lower visual field, Y

in both the Saccade and Fixation conditions. This suggests that pitch was overestimated in the ‘up’

condition compared to the ‘down’ condition. =» This study, which introduced a fixation condition, replicates previous findings

2. If presaccadic attention facilitates pitch perception (similarly to other visuospatial dimensions?) = indicating that representations or other response biases can influence tone frequency

. . 5-6 . e, 0 . . .
JNDs should be lower in the Saccade condition than in the Fixation condition, indicating better estimation>>, and in addition, shows that this effect is independent of movement

discrimination sensitivity. execution.
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