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DEMTEZLRENEFHE
B HEw HHE

(FEMFEE.OCEPFR AT, AL, 100101)

 E L1724 20-79 F BRANERSOEMTHEZLTERENAR BT THE. £%
SR D OB, KM 4R 5 B 1000-1. 1000-3, 1000-7. 1000~13 & 1000-17. Z5RERH,
FRELCEEEFEVENZEAR, BREE TR0, 7 RO RY R POEX
PRk, SHTBRESESTAROCEN TS IBFEERNTMERE T, BEERETMIE
HERT, BEER 7 EEERFHEN T IERMN.

XK@ LE, I, ST EEE.

%S . B8423

1 W=

O F (mental arithmetic) 2 H B &GP —-FEEM B LSS, 246 W IR E R /PR
Bz (problem—size effect), B 2 — AN K B4 [A] R LG A 25 — N8 /N IR R 7 B 38 K Y B ),
HAELZMHERY., XTFHOBESNAHMARHRE, RINEETERY. ETADER
HFEHBREE, URLCESFRERZANEVRR, CEEESMEEIHE A —
MERHARBEE. WFHRER, LERNNNEHRHEFERELCAEREERFETX
ZORMOEMTHABANMNMNETAENERER. ETX A, —EHREE
TR O3 T8 s 40 TRR 4 AR A 8 I T 4 AT 40 B, LRI O B m AR AL
B R ARE R LR R B 3o 6] K /N e 193 43 4745 B R SR R BE, A} 38 %R A B K /g 18
— BT R BB B, #REE R R SRR /NE TR RORLET AT, /B A A LR R
WL (EBFEERMREK), RERFIAMN TR EFERBAR LTIV, X
BER &N 8 1R 8 FR A% b T2 et 1) A 41 BB A TR 8D, SRS 5B AT S 4 A0 B E S A AR
THSMNEAMTWEENL. ZHFEEER FREAFSHEE, BE, XMIBERZAITHEMIRE
HEWEWME R, £ LREETFAKRATFT.

HL, 8 H 44 5 B 8 # (structural equation modelling, 1588 b ¥ 7 2 45 W & #r,
analysis of covariance structure) ¥ Z.LEMTEZMNFHRENGEN TR FE D,

1) Z3CVIRCE B 8. 1998-07-22, 4 3R Y B B 38. 1998-11-04,
* ERQRFFES BB E (39570258) .

*x BLTAESAL. P ITE R0 BAR (RIX 430079).

ok SRRBLIGIM .

306



38 X B%E. LCEMIFEHREEIBTR 307

Sy REEA T 5 SR
WAR AT R IUEE 47, B Xt F #5137
LEMTEELREBE—HLFEEFEmE
REZ/NMHEFEWANGE. @17
U X — 8, X — RIS E BEAT B
TEGEHG N, MREERETFH =1,
WL BN TEEARE —HEFRFNE
TR, IR ERE TR >, 38
LENMTHEEZHREBEZNFNEFIE i "
i, B DR AT AR AL AL G B A

AFREREITLERESERD (n, WFEABEBEFTE, n, AWREEE)
KEHAMOHEEBUEBELEER R, ARHASH T EEESERS OEN XA
ST EER, R OCEN T EEASBEPNFMMEREF, UEBELEN TEE4AR
YERNLE, HRTEINDEAPR TS, xS NS S R %, (B3 B 436 s et
RBEL, HFERTRRER VB EENRIES. BNEXBREEMMHEEARAZN. H
b, AR THRITREE N EANERANBHEEEER L.
2 HiE
2.1 #ik

F172N,20-79 8 (B4, L804), GEEAME THEFRYE 12U L
(151 1.54), B 10 HF BRI N 6 MERA, HIB SCALBERAILE (P> 0.05). &K
‘EWEI1.
22 LEEE

PLARFOCHE (R ESLEE) BRIt 5 MEEKF L BEAES, 5518 “1000-1---7,
“1000-3+++ ", “1000~7--+ ", “1000-13--- " & “1000~17--- " (LA F ¥ 53 B AR N LB 1. 0B
JLET.LCEBALCE L., ATERGOCERSRE FHT RERREEEARREW S AN
“PHEE IR (“ties” effect) "1, R R A 24 “1000-2--- "FK “1000-5--- "X KT H .
23 KBEFMBEI T

LI TE 386 AL L AT, MBI, I FEBEERERF L (FRERBEFLIESY
PHiR) , OB I BB R R £ 2 K G5 (B oAt 2 42080 % 4K 10002+ -+ F1 “1000-5-+- "
F,UBRKREEER) G, ERMBRLERBAPMER TN ETFRESHABRKEES
R, BEEEZEE 7K, IERG S KEE K IEH R P15 E R R, KR 2
0.01 ®,

B R A 20 £ (MANOVA)., B34 4r DA R 540 5 PR B,

3 R

31 AREELHEMERLTRE
BAFRE S FERKN CHIEHRLFHIERR BN ILE 1. A& 1 RITHEEER, 04T

EF BURIIRS. §
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A —EWE, BEEBRE (D PIR 1. 3. 7. 13RI, EFETMHE, REMEK, ZHO0HEMN
TR /N R R TE. MANOVA S REY, AREE CEMIERELZ MFEELEAT
=5 [F(4,684) = 46.70,P < 0.001], A [FIXE 0B 8 R R8T 2 81 1A E B B 22 52 [F (4, 684)
= 197.49, P < 0.001]. B, 26 AHF 75 o0 B0 9 M B T LA DA I #f 35 F0 S o2 it 3 JBE fim LA SR

E, Bt FHEERA M OE, EfRER, REAEK, "T5A-FHER CDEBE,
FIEH R M IEM RN LRER, LS EELEMTHEEIRE.,
F1 BWRAB AR RS M B KT 0 A0 IE 2 0 & R it
20—29 30—39 40—49 50—59 60—69 70—79
ME (n=35) (n=28) (n=31) (n=26) (n=28) (n=24)
M SD M SD M SD M SD M SOD M SD
8 (%) 237 27 336 2.8 433 2.7 55.6 32 635 23 736 33
ZHEFR 153 1.4 147 19 146 1.5 14.9 1.5 155 1.2 157 09
DEL
EHRFE (%) 983 57 989 42 984 4.5 98.5 6.1 96 19 971 62

R PR (B5) 110 046 109 072 147 094 167 092 131 056 192 091
L3

EWHE (%) 9%9 53 946 79 926 99 954 76 889 117 871 112

R RLES (B5) 238 113 310 161 359 188 3.84 231 355 175 456 312
LDE7

EEHE (%) 960 69 889 95 903 9.1 889 107 868 136 800 147

R 8 (7)) 357 144 426 189 495 193 540 272 595 278 842 515
D13

EHE (%) 949 82 879 106 848 109 873 121 882 91 BL7 134

R RiEt (75) 458 202 500 189 618 38 698 301 697 285 933 340
LE17

EB % (%) 949 70 911 95 845 112 831 128 854 1.7 715 122

R RLEf (F5) 568 239 671 369 763 413 888 455 974 478 1104 739

SF 4F B A0 FHEBE K P 8 MANOVA 2+ i R B, SF it 5.0 B Z BIF & BRI 3
B A (R F(20,664) = 3.01,P < 0.001; ©HE 2 #: F(20,664) = 2.96, P<0.001),
BR £ i ot IR Rz e AR 0 B 280 28 0 B W K0 B S BE B A (R 1T A8 B AR [R) (B 2).

SEB R XER ARFEEEGOCERESNTY Y, Y, Y Y BRE UXTENY
A RERE VA5, 88 S MREETHE, ENHAFRE, KU CE N TRRGEEML
BURRBL AL, FEOT.

Y, =4.50X"°*  [r?=0.099,F(1,170) = 18.72,P < 0.001]

Y, =2.62X"""  [F=0.158,F(1,170) = 31.98,P < 0.001]

Y, =296X"""”  [r’=0.275,F(1,170) = 64.63,P < 0.001]

Y, = 192X [F=0275F(1,170) = 64.49,P < 0.001]

Y, =151X"" [ =0.259,F(1,170) = 59.42,P < 0.001]
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12 —0— L1
—O— 83 5
o | p— 87 1 —o—LH1
e s 1.4 —O— 083
8 *1 —O0— 17 1.2 | A L KT
R —— B 13
£ 6T w L0 f —O— M1
# ot
® 4 | b
< 0.6 |
2 -W 0.4 ‘D\D\D—D—D\n
0= e 0.2 %
20- 30~ 40- 50~ 60- 70- 0 e I
29 39 49 59 69 79 20— 30— 40- 50— 60~ T0-
FHE 5 29 39 49 59 69 79

FRE (%)

F2  ARREIMEE KRR (2R f.0ERE (G E) SERBRXER

3.2 DEMIEELE
LM 5 FEBBZE LISREL 8.02 WUk LSER. MAGFR K 5 MERE LR A HRER
MIrEE (R 2), SEEH P ERAREASA L (Maximum  Likelihood, ML), R#EE 1
HWEBRIZLERRERENITE, B3 -BAERTFBEERNE 3. ZEANYSEL
R2 FRESTEEORNEXERE

r B 1 2 3 4 5 6
1. 4E#% 1.000
2. &1 -.261 1.000
3. LE3 -.353 0.510 1.000
4. LE7 —.499 0.349 0.588 1.000
5. LHE13 -.511 0.542 0.655 0.674 1.000
6. LHE17 -.507 0.537 0.672 0.659 0.703 1.000
FHE 47.116 0.979 0.368 0.222 0.175 0.139
rEE 17.494 0.801 0.234 0.122 0.092 0.071

0.283

0.276

0. 296

0. 402

0.372

H3 FRSOEXRNEHITELR
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Y (P (df = 4, N = 172) =6.63, P=0.16; Standardized RMR=0.019; GFI1=0.99; AGFI=
0.94; NFI=0.99; NNFI=0.98; CFI=0.99; IFI = 0.99; RF1=0.95), & EZRZHILAE 3, E1135
HEEW TR,

HEIHUERER, LENTHEEAIBEERNMITMERAE T, IEEEHT 1
HF2., FixET 1 METF 2985 BEHNBEL (effect) (GAMMA E 7 5|4 — 0.486 F
—0326), HNAFZHBAEYXRZ, BHF204EF 1 RAEEZEFWERS (BETAEN
0.372). B4, LE 1.3.7.13. 17 ®WE FHfF (LAMBDA-Y) WE 3 i, HEMNHW
& iR % (THETA-EPSILON) 4 51 27 0.372.0.402.0.296.0.276.0.283. %4 R K E R
BEEERTRANEEREF AT R EE KPR =R,

4 e

KRG FIRAZ T EZH MBS EE T AREELCENFEELTRE. &R
EFR ()ERSLERFEZ AEER TN E/ER; ) AER T LEREIHITE TS
M, B8 5 ANENIH BRI FERE, RARMEE OB M TRRNFEZTEY URFRH
TR PR, (BRI MERE CER R EREAR. o DN, £O0F7 N TFEHE R FE
FAEAEF EREIXHFNMEARFHOEMT=4EEm. FMMERABEFE—H
WA & (latent  variable), AREH #ME, HE R A CERFX —WUIEIFF . H T RIE
X—m, AR FE—-SRATENTRBEI T TE. SGREW. OCENTEEAIRRE
ERANPMMEREF,BE 3 PHBEERNT I METF 2. ERIETF 1 FETF 2 H5FE
TR, HRF 2 x5t HF | FFEH TR IERK L.

MEIAHEFIAEF 248 —EWER. BP 08 1L 0B LET.LE 13 LE
HAEFIMEF2IAARBNER, BF1METF2 A EEZTR (endogenous
variable). HF 1 fIHEF 2 FEFxb0HE 3, 08 13,08 17T FEEENRR, BT 2 @8idH
F1xt 08 7EER, BEFIHOE | THEREENRY, REERTF 2 O0E 1 FEE
M., CE1BTHRES, JLFE—-831 it 8, BE X 35 B T8 5w R & A
B2 R, B G RT DA HES R F 2 W RBAR R A0 T A B BE ARy T B 1 XA xE R BRI
OEHEEHEWIERR, ER—MIEEERS, TS WA ITHISILRSGA X, X—
M ST H—HRIE. B, BF2EF | FEEESY, OEMTREERMMERAT
JEHEE RS> . X5 Salthouse "% FATIZ B LM G T B BB HT X4 R, Verhaeghen %%
FINHZEANEM T REEMRER B, WRIEMZ/HTRMNXTIANIEER TR
LR U HEYTABRR, EOEMTEEALERF, HFIEICBORT HFE M ITHEE,
I TEBERNA R THFICN, EMTEEERTRS SBRFRS, X ZEFS NG
HEN., NBERLLEE, SHMMERE T XNINSES, In TIEie. RikzshEES,
RELEMTHEERRKER, WHBIEH X — &, AMUFT IR R AR, B 7] xR m T4EE
LR A DAL EIE 3 — Wi, WERN & LB EITHFERE, S & 085
THEBRREBREEN, BMBREER LS/ (WERE c EM 0.099 B 0.275 7%), XRH,
DEMTEE4LFEALMTERRS. U BRTHERER, SEERMANER (W
TAEEf. MIEES) T OEMTEEAIBAE R, RINEHERITX—RE.
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ON MENTAL ARITHMETIC WITH INCREASING AGE AND ITS
MECHANISM

Liu Chang Li Deming Li Guiyun

(Institute of Psychology, Chinese Academy of Sciences, Beijing, 100101)
Abstract

A study on mental arithmetic with increasing of age and its mechanism was
accomplished in 172 normal subjects of from 20 to 79 years of age. Five mental
arithmetic tasks, “1000-1”, “1000-3”, “1000-7”, “1000-13”, “1000-17", were
designed with a serial calculation in which the subjects sequentially subtracted the
same prime number (1,3, 7, 13, 17) from another number 1000. The results indicated
that: (1) There was an obvious interaction between age and mental arithmetic, and
mental arithmetic efficiency (the ratio of accuracy to RT) decreased in power function
with the advancing of age; (2) There were two mediators (latent variables) which were
relative to speed component and non-speed component respectively in the aging process
of mental arithmetic, and speed component had significant effect on non— speed
component.

Key words mental arithmetic, age, Structural Equation Modelling (SEM).



