19/6/2013

JUEE R ST B AN F A

A6 7 98 K 2 B & A B B B
RN EHELEIERERLIRE
Jii 5 $oE A e L E

A H A

2012-09

I [E Ay Z0E K B i B v il A (Rodericr
Paige) {£20024F [ IR 3 [F 5 T BhBURRY, RF

) R
*Iﬁl

“TANE T K] DURRILRTA AR 2 &
PR B S A S B B TR AR I LR R
SFAE, O E KRR
KR AT IR H Y I B2 F 17




19/6/2013

BrainMath

HRABTREFZIFe R FREGK
fEihfe & Mg, Rz kI H+
IWLWEHF. A folr &R




EfrS1EH

%\ A
Prof. James Booth Northwestern
University

Prof. Brian Butterworth, UCL

Collaborating on: Children’s

dyscalculia Collaborating on: Math brain in

cultures

——
Prof. Chen Chuansheng
University of California

Collaborating on: brain
imaging of mathematical

learning
Dr. Yulia Kovas University of London Dr. Joey Tang Hong KongUniversity
Collaborating on: Development of Collaborating on : Developmental
kindergartners’ math assessment tool for dyscalculia 5

ZF I AR
L

19/6/2013



i B9 6] 7
w ) @RL: N EAER N
w B2 THEERS R
n W3 EWHEEEIIPRER
n )4 3R EEE N B IEEA
» 05 HEEHNER

WMATH
o VL Wit ECr S
. SRS LB CCEERY)

= WA RIS
= AfATRRE . FROFE S EEE

19/6/2013



19/6/2013

TR 2 250 R A 1 SR B M X

>

Subtraction - Idiom Processing 16 7 9 ?}&

Idiom Processing - Subtraction




gerxmin [

0,10+

0,004

Gray matter concentrations
=
2
!

0,05

T T T 1
0 10 20 30 40
B Period of time spent as academician (years)

Fig 2. A, The result of the regression analysis testing the corelation between gray matter density of the mathematicians and period of time spent as an academician is overlayed on the
normalized T1-weighted images. They show that gray matter density in the right inferior parietal region (Talaraich coordinates: x = 57, y = —60, 2 = 34) of the mathematicians is strongly
correlated with the duration of time spent as an academician (z = 7.28; P < .05, AWE conected). 8 The gray matter density values from the voxels showing the maximum correlation
on the SPM regression analysis are extracted into SPSS. The scatter-plot graph shows the linear regression between the oray matter density and the duration of time spent as an
academician (r = 0.84 P < .01). The midle line represents the linear regression, and the curves around it represent the 95% confidence intervals.
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Stage 8: Digits only; the learner has to identify which digit makes 10 before the stimulus number reaches the stack
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(“The number race”, Wilson et al., 2006)
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Table 1: Examples of material used

Operational reasoning Numerical calculation
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D 51:64:49.36 15:10:16:14
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a0°  25° 40 30° 58° 47° 68° 48°

E N oblem Lucy has 100 marbles. Her  Lucy has 96 marbles. Her
| J LA‘ T brother has 60 marbles. How  brother has 68 marbles. How
many marbles must she give 0 many more marhles does she

hirn to have an equal amount?  have than her brother?
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Z-value for basic numerical processing
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Z-value for spatial processing

Wei Wei et al., 2011
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Appendix & The 18 concepts in advanced mathematics used in the current study

Order Concept in English Concept in Chinese
1 Group F

2 Qddieven permutation 2R

3 Permutation group B

4 Algebraic operation tENEE

3 Properties of relation ZERAMER
6 Relation ESA

7 Systematic sampling e

3 Complete event group TEEHA
9 Sample space FEAZ[8]

10 Proposition AR

12 Sequential presentation 52

12 Bounded aE

13 Directed graph AEE

14 Convex figure LER

15 Convez function I R

18 Stack algorithm HEREEE

v Summation s1gn(2 3 *?Dﬁ%z
18 Symmetric difference HHRE
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Table 2: The inter-correlations among all measures

Note: The bold numbers refer to results that are significant

1 2 3 4 5 3 7 8 9 10 11 12 1
1. Comparison of dots of two arrays ~ 1.00
2. Comparison of colored dots 12 1.00
3. Estitnation of numerosity 6 -42 ) 100
4. Humber comparison S30 14 31 100
5. Computation -0z .2 -1%  -01 1.00
&. Mumber series completion =120 11 -35 -18 0% 100
7. Arithmetic learning -03 26 -43 -1 -04 ) 32 1.00
2 2-dimenticnal mental retation 150 .35 -25 -040 050 37 .26 100
9 Spatial working memory 16 -06 19 08 -17 -39 -17 -25 100
10 Figure analysis test -06 3% -23 07 07 25 23 58 -31 100
11. Word rhyming 20 =17 41 26 -16 -20 -24 -21 29 -22 100
12. Word semantic test -08 08 -22 -26 -08 35 30 25 -16 21 -d46  1.00
13, Sentence syntactic test -22 02 -02 -24 -05 07 -08 15 05 13 -40 0 42 1
14, Werd paired-associate learning -1z 21 -2 -1 oE ) 06 22 140 -0% 18 30 23
15. Simple reaction time 29 -16 39 32 -04 -03 -14 -01 27 -1z 212 -08 .
16. Attention 29 -11 38 44 -10 -12 ) -14  -13 23 -12 45 -26 -
17. Eaven’s progressive matrices -04 0 32 -29 -050 120 37 18 3% -27 3T -1 16
18. Advanced mathematicyd -23 18 -25 -1% 22 54 37 45 -41 38 -d41 41
VA »
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