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The Association between Number Magnitude
and Space

- In most cultures, responses to relatively larger numbers
are faster for the right hand, those to smaller numbers
for the left hand, even when number magnitude is

irrelevant to the task.

- the Spatial-Numerical Association of Response Codes
effect (the SNARC effect)

Dehaene et al., 1993



Classic paradigm:
the parity judgement task

Welcome to our experiment!

In this experiment, you will see some Arabic numbers.
press the left key if the present number is odd.

press the right key if the present number is even.

(NUMBERS FROM 0-9)
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Classic paradigm:
the parity judgement task

In the next section, the rules change

press the left key if the present number is even.

press the right key if the present number is odd.

- - (NUMBERS FROM 0-9)

Background Dehaene et a?., 1993




Classic paradigm:
the parity judgement task

Mean Reaction Time
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Classic paradigm:

the parity judgement task
RT(right hand) minus RT(left hand)
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Does the SNARC Effect Depend on the
Notations ?
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Does the SNARC Effect Depend on the

Notations ?
* In the parity judgement task
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Number words
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Nuerk et al., 2005




Does the SNARC Effect Depend on the
Notations ?

- Why familiar and unfamiliar notations can process
the same SNARC effect ?

A B c 8
D ACC slopeA

1 080625 -546682
2 0961806 -848922 -3
3 0951389 -140957
4 0844444 -215471
5 00940972 -5.07975 9.
6 0944444 -041348 -
7 0.895833 -216248 -
8 0909722 -11.067 b SO
9 0965278 3.160214 5.9728241 5233816/ 4953328

10 0872222 1688512 -5.95254 4434586 447.3468 401.8°
11 096875 -275999 184994 437015 4138058 408.
12 0930556 0837493 1300482 411.1894 4494324 4356
13 0878472 -9.02031 -051766 340.9435 3350448 3511
14 0927083 -850746 -169296 4204582 341768 458.9:

15 0902778 -18369 -149239 3405613 350.8148 394.4- o ML P LS e
17 0979167 1409257 6039768 507.3938 4942122 514°

18 0972222 -153359 -327672 487.7842 3826682 3995
19 0972222 1632348 -203101 382779 3869202 4178
20 0930556 1481461 0775512 4137004 4324018 30

2%

- Does this notation-independent SNARC effect
phenomenon really stable? \We need to use another
paradigm to prove it !

Background



New paradigm:
the perceptual orientation task

Welcome to our experiment!

In this experiment, your will see some frames .

Each one contains a number.

press the left key if the frame is left-rotated.
press the right key if the frame is right-rotated.




New paradigm:
the perceptual orientation task

Advantage 1: simpler and easier

* Never need to change the responding rule

- the task demand has nothing to do with numbers.

£\ A

The left key The right key
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New paradigm:

the perceptual orientation task

Advantage 2: control between different numbers

- Add the frame to control different physical features of numbers

550
540

530
520
510
500

490
480
470

RT

1. 2 3 4 5 6 7 8 9

470
460
450
440
430 w
420
410

400

390
1.2 3 4 5 6 7 8 9

7 2 & 9 &5 6 72 &8 9

Q899899999

New paradigm

12



New paradigm:
the perceptual orientation task

Advantage 3: control between different notations

- Using an adaptive program to equate the RTs of different notations
(Ex. If the reaction times are longer for Chinese numbers than for
Arabic numbers, the program would enlarge the degree of rotation
for Chinese stimuli to make it easier.)

540 - RT = 418.7 + 201 x D 7%
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Research hypotheses
- The SNARC effect would occur for both Arabic (familiar)
and Chinese(unfamiliar) numbers in the parity task.

- Under the control of confounding variables, the SNARC
effect would only occur for Arabic numbers but be

absent for Chinese numbers

New paradigm



Participants & Procedures

Appendix
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The classic parity judgement task
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Participants & Procedures
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Results

The parity task

dRT (RTg,~ RT ) (ms)

Arabic Chinese
150 dRT = - 9.05 x M + 36.40
1254 Sy dRT =-7.71 x M + 25.38
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t (17) = —4.30, p < .01 t (30)= - 4.89, p < .05

Results

(One-sample t-test on the slope of dRT)
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Results

The perceptual orientation task

Arabic
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The parity task vs. the new perceptual task

Which represents the automatic process?
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THANK YOU FOR LISTENING

Mail: gongtiw@gmail.com




