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Introduction

How are numbers mentally represented and manipulated?

The modular side

- A central abstract representation of #

- A bottleneck entry to calculation and stored # knowledge interfaced by notation-specific
comprehension and production modules

The interactive side

- A connected modality-specific number codes = An encoding complex
- Activate each other -> Numeral processing
The intermediate model

- Three cardinal representations of # -verbal, Arabic, magnitude)

- Each supports specific procedures

A unigue preferred entry code

- Access and process # depending on individual's idiosyncrasies 5%t £3
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McCloskey’s Model

McCloskey’'s Model
- X7+ U= E|H an abstract internal representationz et
- LA EA2 a magnitude code with base-ten structure2 f+4& e.g. 13 = {3} in units slots {1} in tens slots

- A bottleneck to further numerical processing

Noel and Seron’s Preferred Entry-Code Hypothesis
- M O|Z20f|A an abstract representationOf|Af =2 X[A|a} AH[AtO] X 2| & of Hiat

- ZH7HQlOrct M Sh= specific notation("entry code”) 2 Het -> 4= M EH X 2|

- A bottleneck at the level of a concrete representation of number

Noel and Seron’s Preferred Entry Code Hypothesis
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Dehaene’s Triple-Code Model

Campbell and Clark’s Encoding-Complex Model
- 271 £ network of format-specific number codesE &M -> 0|Z0| ESHOZE £ HHE M2| "interactive”

Helz |0 H2|(=Noel's model)

kOI-

:

- stimulus codes”’ number word or visual digit format & A|H{A Q| OO =

Multiple Modality-Specific Semantic and Processing Systems

A multiple modality-specific semantic Dahaene’s triple-code model

and processing systems

- Three representations of number: an auditory verbal

- #E|E= 29| formatol| 2t semantic databases and word frame, a visual Arabic number form, an

orocedures?} HH#IC}, analogical magnitude representation

- Inputkl= 42| formatO| CtE™ parity judge- Z22tx CHE A. - J2{L} Modular



Experiment 1

The way parity information is extracted: Memory or Using General Mental Calculation

Methods

- Task: 0-97/IX|Q| 4=2| &/Z HILISHH Htg 7| 27|

- Subjects: CHatM (2o & & 12t Ma), dis MetMdu AT EE XA
A

-I|:H
1) FastresponsestoO, 1,

0,
2) ot expertised| a2 X k2 A

- teF Campbell(1991) 7

I
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mental calculation 242 S6H parity judgement?t O|F0{XICHH
3,

4 9 but slow responsesto 5, 6, /7, 8
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Experiment 1

Results and Discussion b ¥
o) S-Group
1. Campbell(1991)2] the mental calculation strategy Z4& AIj m
- EFZ Y7 R4S B AjZH0| ZOfIX| 948 ol
- 0,1, 90| THgt BERAIZHO] B mE L2 ol
2. /20| T3t FUIEQI RT Xjo| BOREEEEECECEC O
- Xk4~0f CHet BHEE A|ZHO| O WS 22| HH=Tt I $4X¢t mental category2tA{(Shepard et al., 1975)
- Z40| CHot TEE A|ZH2 U-shaped curve. 1, 9= 2|11 3, 5, 72 WS A0 CHSHA = tHHE THEE

Nlg4= twoness?8| =2 0| =2{XIC= AE

- 0, 10]| CH3H BEF AJZHO| 21: 52 SHaol| M 256 TAELT thlM TEH] Al BE

P The memory retrieval hypothesis
- The level of shared semantic properties in #

- The familiarity with number concepts: flattened & No zero effect



Experiment 2

Two-Digit Arabic Numerals: &= X[2| =& 0l, &= 2F 22 5 FA0| Hed7}?

The Memory Retrieval Theory
- Ef2l =X17F semantic memory 2tol|M 28Xt SHEE| = entryS0| S22 A H

- General mathematical propertiesZt THEH| ZHIS A, AFHC| ot ot5de ESF O

The Decomposition Model

- Bt XS SiM[oh A EHEFeHCE 0 &

L—

 Ao| X2 BASE T SUs Uo| K22 JHEl SatH SXf2|40t SHRtal4o| RT S

- &, Mo X2 ££2F Aol Xt2| 47t SLUSHH response facilitation

Methods
- Task: 10-990{|A 2EI2| 2 ZF 3EHM =6

7|
- Subjects: Lt (2 MZ & 4t TE)



Experiment 2

Results

1. The presence of a congruity effect(&2] AI2[2F €2l Xf2| parity7t SLE M: 24, 57)
2Group X 2Task X 2Congruity X 2Parity of the units digit X 2magnitude of the units digit ANOVA
- Congruity effect was significant, F(1, 16) = 32.1, p< .0001
- &, 5 Xt2| 0| A parity judgement= &2l X2| £~ EMo| Fokr HHZ]
2. The effect of the units digits
- AUo| Xt2| £=0f CHet RT WEI2 Explat FAFR: # ending with 6, 9 slower EXCEPT 0, 1
- ® /20 ciet RT Xi0|= S, F(1,16) < 1
- FIMEOZ B Yol Ki2| =0 LELC=Z Bt3e Ul BI30| W=, X2 == 21&0]| S

2 Group X 9 decades digit X 2 side of response ANOVA

3. The influence of global mathematical properties(22| iz, &4 &)

- A stepwise multiple regression analysis
- EXf2|49| 5t EMO| Ciet X|Ale| HEk? parity, prime, ending with O, power of 2, 22| nS0|A n

P The decomposition model X|X|St= Z 1}
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