Motor Mindreading

Stephen A. Butterfill
< s.butterfill@warwick.ac.uk >

Tuesday, 7th June 2022

Contents

1 Notes and Slides

1.1
1.2
1.3
1.4
1.5
1.6

Glossary

Background: The Kovacs Effect. . . . . ... ... ... ...

Question . . . .. ... ..

The Model . . . . . . . . . . ..
Predictions of the Model . . . . . .. .. ... ... .....
FindingsSoFar . . ... ... ... ... ... ... ....

W W W NN NN DN



Butterfill Motor Mindreading

1. Notes and Slides

The recording is from a rough rehearsal to check the timing. Some updates to

slides and script happened after that.

1.1. What Is Mirrored?

In response to Heyes’ first lecture, I want to focus on a detail:

‘Multivoxel pattern analysis has revealed that “mirror” areas in-
cluding premotor cortex encode concrete representations of ob-
served actions (e.g., the action involved in opening a particu-
lar bottle) rather than abstract, higher level representations (e.g.,
the goal “to open”; Wurm & Caramazza, 2019; Wurm & Lingnau,
2015). (Heyes & Catmur 2022, p. 155)

How should we understand abstract vs concrete in this context?

Wurm & Lingnau (2015)’s concern is whether mirror processes are concrete
or abstract with respect to lexical action categories. (In English, you can open
many things including bottles, boxes, doors, digital files, hearts and minds.)

Their findings that motor processes are lexically concrete are consistent with
findings that some motor processes are kinematically abstract: that is, they
are concerned with goals that are distal with respect to the means-ends rela-
tion' and with the correctness of actions relative to such goals (Naish et al.
2014; Candidi et al. 2008).

1.2. Background: The Kovacs Effect

Kovécs et al. (2010) established that another’s irrelevant belief can influence
how quickly you can detect the presence of an object. Despite some initial
doubts (Phillips et al. 2015), this finding has been widely replicated by several
labs (including van der Wel et al. 2014; Edwards & Low 2017; El Kaddouri
et al. 2020).

1.3. Question

Why do others’ false beliefs ever have an effect on your own actions?

1" See, for example, Cattaneo et al. 2010 on how mirroring facilitates identifying actions

with the same goal irrespective of which affector is used (hand or foot) and therefore
across varying kinematics; and, conversely, Villiger et al. 2010 on how action-specific
MEPs vary depending on the goal of an action even when kinematic features are held
constant.)
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1.4. The Model
1.5. Predictions of the Model

1. In motor mindreading only, goal-tracking will manifest sensitivity to
agents’ beliefs.

2. In motor mindreading only, physically constraining protagonists or
participants will impair belief tracking.

This talk concerns the second prediction only.

1.6. Findings So Far

Low et al. (2020) support the prediction: physically constraining a protago-
nist did impair belief tracking.

Six (2022, Experiment 2) did not support the prediction: physically constrain-
ing participants did not impair their belief tracking.

And the results from a study in preparation that builds on Zani et al. (2020)’s
balance paradigm found only suggestive evidence for the prediction.

Glossary

goal A goal of an action is an outcome to which it is directed. 2
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