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INTRODUCTION

In tool use, the coupling between action and outcome iIs based on
previous experience. Can such a coupling also be based on
cognition alone, without any exposure to the given sensorimotor
contingency?

According to the theory of common coding (Prinz, 1997), action and
perception are connected through shared representations. Are these
affected by cognition?

The theory, and some experimental evidence (e.g., Beets et al.,
2010; Wohlschlager, 2000) argue that action-to-perception transfer
requires top-down influence. Other studies (Maruya, Yang, & Blake,
2007; Veto, Schutz, & Einhauser, 2018) find that the transfer can be
based on a direct, low-level information flow.
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Arbitrary coupling in everyday tasks: motor learning or cognitive
understanding?
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METHODS

- 32 participants

- Induction with one of two mechanical models

- test stimulus: ambiguous rotation (structure-from-motion cylinder)

- task: rotate manipulandum lever

- conditions: direction of rotation should be in the same/opposite
direction as the red lever in the model would rotate

- measures: perceptual stability (median dominance durations)
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Table 1. Procedure. Both models were tested in all participants
(counterbalanced order). However, Induction happened only
according to the instruction condition of the first test block. S & O:
rotation in Same / Opposite direction as lever in the mental model.
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Figure 1. Stimuli, percept, and task.

HYPOTHESES

- If perception dominates (low-

level transfer): congruent directions

between action and percept stabilize perception (regardless of

model)

- If Internal model dominates: inverse pattern in the "gear" condition

Internal match (perceived rotation — Instruction effect if perception effect if internal
model manual action) dominates model dominates
belt congruent same dir. stabilize stabilize

belt Incongruent opposite dir. destabilize destabilize

gear Incongruent same dir. destabilize stabilize

gear congruent opposite dir. stabilize destabilize

Table 2. Conditions.
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Figure 2. Hypotheses.

RESULTS

The congruency effect was significant only in the “belt” condition
(perceptual stability: meang congryent = 4-40'S;

Meangg incongruent = 3-24 S; 1(31) = 2.759, p = 0.010), but not in the
“gear” condition (MeaNge,r.congruent = 3-39 S; ME@NGearincongruent = 3-67 S;
t(31) = 0.661, p = 0.513).
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Figure 3. Results.

CONCLUSIONS

- The cognitive model of coupling significantly influenced the action-to-
perception transfer.

- The non-significant reversal in the "gear" condition suggests that
the internal model was not the sole source of the effect.
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