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There is clear evidence for an important role of finger representations
in numerical (arithmetic) processing!



There is clear evidence for an important role of finger representations
in numerical (arithmetic) processing!

However, fingers themselves have nothing to do with magnitude!












3+1=4

DA A T

0123456738910













135E|79

- Right press




135E|79
RTT‘A

- Right press




135E|79
RTT <

- Right press




Spatial-Numerical Association of Response Codes

135E|79
RTT <

- Right press

Dehaene, et al., 1993



1.6
(€)
200;
— INCOMP
COMP
__ 150
=
3
c
£ 100
=
[ =
S
S 50
O
L
alla
0.
-50 . , v v v ’
2 4 6 8 10 12

Time (s)

Cutini et al., 2012



L (N
S
=
=
- 00
- O
- <t
=
('
O =
© 5
Z 0O LN
_
S S S S S o
o wn o wn wn
— — N v~ -~
3 S (WY) UORERUBOUOD OGH

Time (s)

Knops et al., 2009

Cutini et al., 2012



Fischer, et al., 2011



TEDI-MATH

da Counting principles
2.5

)

o

S 20 I

w

17

D

=15

c

(o]

E

d 1.0

o

3

= 0.5

c

©

—
0.0 -

| Dance mat | [Tablet PC |

Training condition

Fischer, et al., 2011



TEDI-MATH
Counting principles

Q
N
”

g
o
—

-t
O,

-
o

o
()

Mean improvement [test scores]

o
o

| Dance mat | [Tablet PC |

Training condition

Fischer, et al., 2011 Link, et al., 2013



TEDI-MATH Addition task: performance changes through training conditions.
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There is clear evidence for an important role of positional space in
numerical (arithmetic) processing!



There is clear evidence for an important role of positional space in
numerical (arithmetic) processing!

However, spatial positions themselves have nothing to do with
magnitude!
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Interaction between numbers and perceptual magnitude (1)
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Interaction between numbers and perceptual magnitude (1)
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Interaction between numbers and perceptual magnitude (2)
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Interaction between perceptual magnitude and motor magnitude
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Interaction between motor magnitude and numbers
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Interaction between motor magnitude and numbers
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Interaction between motor magnitude and numbers
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Summary of Findings

an interaction between numbers and physical size
an interaction between numbers and tactile stimulation amount

an interaction between perceptual and motor magnitudes in

early childhood

an anatomical dissociation in the brain between the dispositions
to link numbers to either positional space or motor force



Embodied Representations of Numerical Size

Specific Spatial — Numerical Size
Fingers Positions Associations (Analogue Magnitude)
(Finger Counting) (Mental Number

Line)

Sensorimotor Experiences




Embodied Representations of Numerical Size

Specific

Fingers
(Finger Counting)

——— Spatial

«——= | Positions
(Mental Number
Line)

Associations

Numerical Size
(Analogue Magnitude)

Sensorimotor Experiences




Embodied Representations of Numerical Size

Numerical Size
(Analogue Magnitude)

Specific

Fingers
(Finger Counting)

Spatial

«——= | Positions
(Mental Number
Line)

Associatior's

Sensorimotor Experiences




Take home message(s)



Take home message(s)

. There seem to be multiple qualitatively difterent ways to

represent (and hence to understand) numbers



Take home message(s)

. There seem to be multiple qualitatively difterent ways to

represent (and hence to understand) numbers

Size-related bodily representation of numbers do play an
important role



Take home message(s)

. There seem to be multiple qualitatively difterent ways to

represent (and hence to understand) numbers

Size-related bodily representation of numbers do play an
important role

Individuals seem to differ in the way they mentally represent
numbers
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Further questions

How do these representations contribute to math/arithmetic
capabilities?

Do these representations contribute differently?

[s one representation maybe more important for math/arithmetic
than the other?

Can a sensorimotor magnitude training improve math/arithmetic
performance?

How do different representations relate to math/arithmetic
deficiencies (e.g. Dyscalculia)?
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Thank you for your attention!



