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Introduction

It is known that action can either bias visual perception (Witt & Proffitt, 2005), or enhance it, owing to
the spatial attention allocated to the goal of this action (Carrasco, 2011).

In the field of auditory perception, Hostetter et al. (2019) have investigated the influence of action on
pitch perception. In their study, the participants’ verbal estimation of tone frequency was
overestimated (underestimated) when they were walking upstairs (downstairs).

However, their results could be explained by the mere activation of spatial representations (Connell et
al., 2013) or by other verbal biases (semantic pitch-space associations, Dolscheid et al., 2013).

➔ Given these limitations, we used a psychophysical method to measure the perceived
frequency of pure tones when participants made saccades (a simpler and more reproducible
movement than walking upstairs or downstairs) or when they fixated a point on a screen.
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Conclusion

These preliminary results suggest that spatial representations or semantic pitch-space 
associations are sufficient to bias pitch perception, while movement per se is not 
necessary.

➔ These findings qualify the conclusion of Hostetter et al. (2019). 

In addition, we can not conclude that saccades improve pitch perception.

➔ However, more participants are needed to reach the expected power of .8.
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Results

Example of individual data

As for this participant, overall, observers had lower PSEs in the “upward” conditions (M = 
996.99, SD = 3.44 Hz) than in the “downward” conditions (M = 999.64, SD = 2.80 Hz), i.e., 
participants judged the tones to be higher than their implicit reference more often when 
the visual stimulus appeared in the upper visual field than in the lower visual field.

Analysis of saccade latencies :

There was no significant difference in saccade latencies between the ‘Saccade Up‘ (MLatency

= 226.2, SDLatency = 100.4ms) and the ‘Saccade Down‘ experimental conditions (MLatency =
238.1, SDLatency = 102.2ms), F(1,9) = 2.37, p = .16.

JND Analyses
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Methods

Participants

13 participants were enrolled, 3 were excluded because of failure to perform the task (Mage = 19.10;
SDage = 2.08 years; 7 females).

Procedure

1. Task difficulty adjustment; 64 QUEST+ trials (Watson, 2017; Paire et al., 2022) were performed to
individually adjust the frequency of the tones used in the main experiment.

2. Training; 32 trials of the Saccade condition (see below) with feedbacks on tone judgments and
saccade latencies.

3. Fixation (182 trials) & Saccade conditions (182 trials); Method of Single Stimuli. The order of
conditions was counterbalanced across participants. Upward and downward trials were interleaved
in each condition.

Trial structure : Pitch comparison to the implicit mean (Single Stimuli).

PSE Analyses

Psychometric functions for each condition for one representative participant.  

* *

Saccade
condition

Fixation 
condition

PSEs were significantly lower when
the disk appeared at the top of the
screen than at the bottom, F(1,9) =
8.08, p = .02, ηp²= .47.

The other statistical comparisons did
not reach significance :

- ‘Saccade’ vs. ‘Fixation’, F(1,9) = .15,
p = .71.

- ‘Stimulus Location’ x ‘Movement’,
F(1,9) = .14, p = .72.

None of the effects tested reached
significance :

- ‘Up’ vs. ‘Down’, F(1,9) = .83, p =
.39.

- ‘Saccade’ vs. ‘Fixation’, F(1,9) =
2.44, p = .15.

- ‘Stimulus Location’ x ‘Movement’,
F(1,9) = 4.05, p = .08.
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Hypotheses

1. If spatial representations or semantic pitch-space associations are sufficient to bias pitch
perception → PSEs should be lower when the visual stimulus is displayed at the top of the screen
than at the bottom, in both the Saccade and Fixation conditions.

2. If movement improves pitch perception → PSEs should be closer to the objective reference
frequency (1000 Hz) and JNDs should be lower in the Saccade condition than in the Fixation
condition.
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