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v How is knowledge acquired, stored,
retrievede

v How are the processes of acquisition,
maintenance, and retrieval related fo the
Mmind’s embodied experience?¢




Cognition and Experience
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Propositional Meaning in the Brain
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(e.g. Decartes 1664; Fodor & Pylyshyn 1981; Pylyshyn 2009).
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From: Niedenthal, et al. (2007). Embodying Emotion, Science, 316, 1002 - 1005.




“Simulation is the re-enactment of
perceptual, mofor, and infrospective
sfafes acquired during experience
with the world, body, and mind”
(Barsalou 2008)



Simulation Sources

(Myachykov, et al., 2013, TOPICS)

v Tropism (in Botanics, Tropism refers to the changes in an
organism in response to an external stimulus)

o Tropic effects include the representational features that reflec
orgq?lzo’rj;or} and nature of the physical world we live in (sou
gravity, etc.

of light,

v Embodiment

o Embodied effects include the representational features that reflect the
organization and nature of our physical bodies (upward posture, frontal
binocular vision, upper limbs for manipulation, etc.)

o Embodied effects can be general and individually specific.

v Situated context

o Situated effects include the representational features that emerge from
variable contexts — social, cultural, perceptual, educational, etc.



Simulation Modalities

v'Sensory

o Sensory effects include the representational features that reflect the percept
history of the concept (more = up, louder; right = positive, etc.)

o Sensory effects correspond to sensory modalities: visuospatial, auditory, haptic,
olfactory, gustatory, proprioceptive.

v Motor

o Motor effects include the representational features that reflect the motor history
of the concept (affordances, other effects associated with specific effectors)

v'Physiological

e Physiologlicql effects include the representational features that reflect the history
of phys||o cT>g|coI state(s) associated with the concept — heart beat, temperature,
arousal, etcC.

vIntrospective
o Complex states including mindfulness, meditation, efc.
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Visuospatial Biases in Knowledge
Representations
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Image: http://en.wikipedia.org/wiki/Relative_direction



Affordances




Horizontal Space in Spatial Semanti
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Horizontal Biases in Spatial Semantics

(Chapman & Myachykov in prep)
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Horizontal Space in Numbers
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SNARC

(Spatial-Numerical Association of Response
(Dehaene et al 1993)

Odd or Even?

fixation

8

number
Left Hand Right Hand
Block 1 Even Odd

respons
Block 2 Odd Even

key press e
(Ieft/right) fixafion

o Parity task: Press right for “odd”, left for “even”.



SNARC

(Dehaene et al 1993)

Odd or Even?
fixation 3

number Left Hand  Right Hand

Block 1 Even Odd

respons Block 2 Odd Even

key press e
(left/right) fixation

o Parity task: Press right for “odd”, left for “even”.



SNARC
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v People are faster to signal
parity of the large numbers
with the right-hnand, and the
small numbers — with the
left-hand, responses.
Suggests that numbers are
perceived as arranged
along the MNL.
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SNARC and Attention (motor response)

(Fischer et al 2003)

fixation

number

o Probe-detection task: Press the key when detfect probe



SNARC and Attention (motor response)

(Fischer et al 2003)

v People are faster
to detect left
probe after small
and right probe
after large,
numlbers.
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SNARC and Aftention (eye movemenis)

(Fischer et al 2004)

fixation

250 msec

fixation

o Saccade task: Look leff for even, right for odd number



SNARC and Attention (eye movements)

(Fischer et al 2004)

oPeople are taster to
look left after small
numbers and right —
affer large numbers

Gaze Right - Gaze Left (ms)

Target Digit



SNARC and Aftention (eye movemenis)

(Myachykov et al 2015 Acta; 2016 PsyRes)

fixation

auditory number |
(small(1,3)/large(7,9) -

fixation

Task:

 Look at the dot

* Listen to numbers
* Press button when you hear “5"
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v Understanding numerical

Mmagnitude automatically
orients attention il

Time. Ms




Random Numbers In Your

(Loetscher et al 2008)
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Random Numbers In Your Fingers
(Plaisier & Smets 2011)
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Random Numbers In Your Fingers

(Vicario 2012)

v Naming a smaller
number than the
previous one was
associated with

tapping a finger

to the left of the
oreviously
tapped finger.

300 ms

Infinite

6 300 ms

e

Infinite

Finger
movement

9

Finger
movement

40

Finger movements frequency (%)
b U3
= S

=

Low numbers High numbers
Middle numbers
300 ms

IEl Left hand
EME Right hand



Random Numbers In Your Fingers

(Myachykov, in prep)

13.50 14.00 14.50 15.00
Average Number




Random Numbers In Your Walk
(Shaki & Fischer 2014)
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1.

ATOM: A Theory of Magnitude

(Walsh 2008; 2015)

Time, space, number and
weight magnitudes are all
part of a generalised
magnitude system.

Concepts other than
numbers should show similar
spatial biases.

Different concepts relying on
magnitude should interact.




ATOM: A Theory of Magnitude

(Walsh 2008; 2015)

2. Concepts other than
numbers should show similar
spatial biases.

MAGNITUDE



Random Words In Your Head

(Myachvkov, Chapman, & Scheepers, in prep)

homeostasis idiosyncrasy

AVA AVA

1.60 1.62 1.64 1.66 1.68 1.70 1.72
Syllabic Length



Random Words In Your Fingers

(Myachvkov, Chapman, & Scheepers, in prep)

homeostasis idiosyncrasy

1.50 1.52 1.54 1.56 1.58
Syllabic Length



ATOM: A Theory of Magnitude

(Walsh 2008; 2015)

3. Different concepts relying on
magnitude should interact.

MAGNITUDE
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Interplay Between Represeniations via

Visuospatial Biases

O I a
v One v Nine
v Small v lLarge
v Yesterday v Tomorrow
v Villain v Hero
v Hate v Love
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Vertical Space in Emotional Valence ain
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Random Numbers In Vertical Space

(Winter & Matlock 2013)
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Principles tor Representational Interac

(Myachykov, Chapman, & Fischer, under review)
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Magnitude and Valence

(Myachvykov, Chapman, & Trueman, ongoing)

DESIGN

NUMBER

“GIFT”

MATERIALS
positive negative
gift victim

From: Bradley & Lang (1999)
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SNARC

Magnitude x Valence
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Magnitude and Valence in Your Head

(Myachykov, ongoing)
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Magnitude and Valence in Your
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Visuospatial Simulation of Time

tomorrow,
next year

yesterday,
last year




Magnitude and Time

: DESIGN
(Chapman & Myachykov, in prep)
small
NUN large incongruent
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Syntactic Tense x Number Magnitude
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Semantic Time x Number Magnitude
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SNARC

Syntactic Time x Semantic Time
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Magnitude and Time in Your Head

(Myachykov, in prep)

congruent

SEPTEMBER




Magnitude and Time in Your Head
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Conclusions

v ACCESSING CONCEPTUAL KNOWLEDGE INVOLVES ACTIVATIN
ASSOCIATED VISUOSPATIAL BIASES )

oSpatial semantics
oEmotional valence
oNumerical magnitude

v'CO-ACTIVATED REPRESENTATIONS INTERPLAY VIA SHARED
VISUOSPATIAL BIASES.

oNumerical magnitude and emotional valence
oNumerical magnitude and time



