The mechanisms of selection-for-action on visual working memory representations
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In the present study, our aim was to determine how manual movements modulate visual No Match Incongruent  Congruent No Movement Movement No Match Incogruent Congruent No Movement ~Movement
working memory representations. Specifically, we asked whether a pointing movement to a Congruency Condition Movement Condition Congruency Condition Movement Condition
location enhances memory representation that was presented at that location, inhibits Target reports (pt): Target reports (pt):
representations at other locations, or a combination of these processes. + Effect of motor movement (p<.001): Making a movement led to lower target reports than not [l © Effect of motor movement (p<.001): Making a movement led to lower target reports than not
making a motor movement. making a motor movement. |
Method « Effect of congruency (p<.001): Congruent led to higher target reports than No Match » Effect of congruency (p<.001): Congruent led to higher target reports than No Match
(enhancement) which was significantly better than Incongruent (inhibition). (enhanpement) and Inco_ngruent, but no difference between No Match and Incongruent.
« Interaction (p=.015): Making a movement led to lower target reports only for Incongruent * Interaction (p<.001): Making a movement led to lower target reports only for Incongruent
Memory Array Blank condition (p<001), indicating a Significant inhibition of non-target locations with motor condition (p<001), Indlcatlng a Slgnlflcant iInhibition of non-target locations with motor
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- Comparison of the Move trials: Moving to the Incongruent location led to worse target reports il © Comparison of the Move trials: Moving to the Incongruent location led to worse target reports
than Congruent (p<.001) and No Match (p=.002) trials (inhibition). No evidence for than Congruent (p<.001) and No Match (p=.003) (inhibition). Congruent led to better target
enhancement in the Congruent location compared to No Match location (p=.071). reports than No Match (p=.016) (enhancement).
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We modified the task used in Heuer et al. (2017), where participants were presented with color
stimuli for a later memory test. We then presented a movement cue pointing to one of the
locations. In separate blocks, participants were either asked to touch the cued location on the
screen or ignore the cue. At the end of each trial, they were asked to report the color of one of
the memory items on a continuous space.
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« Movement led to higher non-target reports ~ + Movement led to higher guessing than No - Movement led to higher non-target reports No effect othO\f/ement - )

Analyses - | | - | than No Move (p=.018). Move (p=.021). than No Move (p=.017). » Congruent had fewer guessing than both No
Subjects’ response distributions were fitted with a probabilistic mixture model using MATLAB « Congruent had the fewest non-target reports, * No effect of Congruency, No interaction » No effect of Congruency, No interaction Match and Incongruent

* Movement significantly increased random

Memtoolbox# to calculate the probabilities of reporting the target color value (Pt), a distractor nen I
(Pd), and a randomly chosen color value (Pr), as well as the precision (i.e., standard deviation) guessing In the Incongruent condition (p<.001)
of the target reports. We also tested the effects of motor action and congruency on absolute (inhibition).

errors in color reports.
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we expect to find significantly larger Pt values and more precise reports (i.e., smaller standard 1. We found significant evidence for inhibition of action-irrelevant items:

deviations) for Move-Congruent than for No Move-Congruent. We also expect Move-Congruent e Manual movements to the Incongruent location significantly decreased target reports compared to No Move control.

trials to have better memory compared to Move-No Match and Move-Incongruent. e For these Incongruent Move trials, participants instead reported a random color value, rather than non-target values,
suggesting that all non-movement color values were inhibited.

e \When participants made a manual movement, Incongruent condition consistently resulted in worse performance than No
Match control.

2. Replicating Heuer et al. (2017), Congruent Move trials at SS4 showed enhancement of action-relevant items compared to

No Match and Incongruent.
. Inhibition is a more likely explanation for the motor effects on VWM representations than enhancement.
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If the motor action to the non-movement locations inhibits those memory representations, then
we expect to find significantly smaller Pt values and larger standard deviations for Move-

Incongruent than for No Move-Incongruent. We also expect to find worse memory for Move-No
Match and No Move-No Match.




