GINNES 7 0| D5 ey

T &

LSt 0 CAFICH . AR RS, ENREINRR (1018 ) o LU IC oA BN L G e R
HOFE NN A R (MR R TR TR RO L LA A K )
TR 0 0% oT AL 8 5 AR ICHCI D Ay : (i SR 2 ML ol 1R AL o B M N 0




( ff?ﬁﬁ@

SN R D5y

Tl =

2N B R A



B $7EhR 4% B (CIP) &

B RA.CEYEINE / TIEE. —RIE: &
AR T, 2006, 11

ISBN 7-212-02972-6

A, 0L=x. WIHEVPFEBE LR
e IV.B 80

B ERAE B TE CIP BB (2006) 5 135611 5

BYgER R OEYLBIRE
EilE #F

HRETT: REAR M

#o hb: REESETHESER 381 SILMKE B4 230063
% 17 #: 0551-2833066 0551-2833099 ({£E)

M G REUTERZERE HIE: 0553-3883578 3883579
% W FHEPE

Bl R REGEEET RN SRR T AT

FF A 889x 1194 1/32 @i 1 EpE:. 7 T, 176 T
"R K. 2006 %12 HE IR 2006 & 12 A% 1 KEIRI
FRUES S ISBN 7-212-02972—-6

E o 1600 5T

AR LENR] . S TTHE R T R ) AR EN T Yo



B (TITIER ) coverereeeerememsmmmeseeienie e 3

B B 6
ADSIracCt cccvccerrrerriiiiii et e 8
BT B o 11
0.1 AR S AT RABHIRHIE Y ovvreeenees 11
N N 0 5 Ty < 13
03 BB ITHITE S -ovevevrrrenrnrana e, 17
E—F VS RBITHBI TEN - cooveveremrnnnnnnnns 21
L1 A AR B AR FIRLBATERIT oo 21
1.2 ERAMEEIFITEER - occvoceeracenenniiiiiiiii, 87
L3AFRBIER PHEEEN -coovrverrrreineicininn, 122
%:E BFBT A TE oot 127
2L BHFHIRE e 127
22HE R e 127
PIRTE €5 2 - - 129



E-EF MRERSIHE - 164
3.1 JLEFH/VEMITEER BRI - vooceeereriiraanns 164
3.2 JLEEDFETARICILM BRI --ooeeeerereeeneeneneen 167
33 JLEF/EBAEMEBEFS v 170
3.4 W INTHE  THEICILEBERRAIKXR - 173
3.5 RIS FrEdT TG SN T Z MR R
........................................................................ 191
3.6 BITHE vveevveremimiinii e 195
FHME B G 199
AL ZE B covrrrtererrr e 199
4.2 WIFH—F TR SRS v 200
4.3 B FTHICIRZAL v 202
o 5 (Rt 203
JE 3B ccccerrrerittiiiieiiii i e 299



ET EEEHLENBH, R BRI EX, FHPREEF
BOBETHEEFNER.

HAl, R A SERC BB ERRMIAERE SRR R
AR, SEAER A INE) RZRINRE , B4k JR B R 2 AR B S
HENE, LERROEY b — AN B ERO RS, T
HEE TSI AR LE 7 A4 B4R R O BB X —
71, CROA LR R B RTHY B

EREELRAITAFE I, UWILENFESEARRANR, &
ERINIRE | TSR SR RS 2P r e A, eI L%
BES5TICIERERRIBITHOMERR, NIt LE . FDE
R R RS R OEIURA TR 2EARARIAR,

AHFEEESHTAPIR, 48R JLE FOER I TEE  THE
iciZ BERA BRENFRER INTEE . TR B4RE &
Rk (10-18 %)M LUE KR FHE IR R  ER 4R R B, T
TEICICHM DEERERERNEM, B LRSI B4R R
PR T IN T RE s N T3k BE wT RE R4 I 5 TARICAZE A ; TAEIE
23 B4R R RE R HHEAE M, TR ICIZ R R aTRER DL 548
B AH S N T3 BE X3 K Rt Y, in 53 BE W] RE AU TAEIEIZH)
RIE—FEBRETER , RN R RS E S TSz T
FERRER R F—REER.

TERE TR 5 RE L RX IR BRA U TR ZAL :

3



TR Ry SEMBF L

F— WHREEHRTGYE . BT M DEEERLER R
WARHEVER , R E R R OEPLE R M AT E bR B4R R O3
FRITSTERT TR, BB H BT 2E B W 8+ 2Rk

B AR B RRTABEARTHE T T IT
BB TR R R RS X TR — KRB . BERIE:
F— PAEFRE, BT BB R FHERET R L kMK
FER, XAMRR T UER ARS8 — 0055 8, T BB e
BT IMTERE TG B R RO BB B, HARMN A
R SRAR I TR TAEICHZ B R RS IR P %
AT ARRBREBAE S 2 BT RA LRSS, R RS
FEAMUBEEAR RN LAE 5 Z R el ot , i B R SEtE; =,
BEERCEL, R HAR ) s N

= BIRTENGEE. ARRECEITAKE L, RAKFE
ST AT JER ST R R T ET BN E
EZ0H%, B3 L RAENES, REMRARER T TR T
REERGR RSP R R R AN, BT A A1,

B0 AR REBIFE . BIRSSREY, ERERRIRST
fECi RN TR EEERNER, BT B R R
HRFITEEE; IR BEaT R S 55 TR IS8 o s 22
MERGEY TECIZ TR AR, JEMRER, D
B R AR e,

MGERZERY 1 BE NG R4 % A 72 P i D BRI OB 5T , T
SEAAEENEISE . MTHEE. TN RBREBRAME R
He R RS SN BB, BN TR | TAEICAZ S A E
KRBT S AMULBE IR R B4 S P 3RS LA , Tl HLAEM R R0 A
BB AN IR B o B HAR LR, X IO R BRI AN
BRI OB E RN BRI BB, M EENRE L
ROEZMALHRRAEEERA EVRRA R OEEEISN S

4




A

BRYEIRGLSCIEROR, Bt o 3 A5 BN T R AR (L3010
b, I E BEES B E A RIR GRS 58l
ERSMAREENN AE.

AR LEEE W RARE BT . BT OEES
FENERSEIN HRETRESS, EEEH A UE R
RIRAE, AT SEIA R R AHSEE.

ﬁ’ﬁk

2006 4 7 A FRIZUTH A2

HHR , PEOCEF SRR THEOBYSREK BRUTEAYOEESE Wy
.



EJLERE R R OCEYBIBIBIR B B B R R SUR—4
BEIAEB M, LUNTEE TG NIRRT LR & ME
B R R OFRYHIC B & R 5T B AT YR R

AT HKENTF,LL 10 18 ¥ 248 ZiBFEILE HF/HE
Sk, EEEBINTEE . TEICIZERE R RIEPER, B
BT 5 TYEICIZIE B4 & SR 2 P O H K R, AT X )LEE |
FE RS % R R OEYLEAE — M ATE AR ARAIR,

HRANBERE: LE FAOFEMIEEN R RS S TR
IR B R R R N TR TR SRR R
XK, LU IERE S5 TARCIZHEE SRR,

REFHEREF5FEVELS FRELBESEFSEL
BAESZHEM THRE ; HEF THECIAT S S THEZE %
FHETAEIC ; BEFHRNLR B SOREERNE  FI5 /RS0
A IBYE . N TR BEAE SRR % — it it ay B A 4
W, BR 2 e ZE sl L 3T AR ICAZAE SR

MR BRI RS, BB ES T RBRIKZ T
BUHS T REE R E S BENE S ESITSH N LA
BtiTig, MM THE TR EReS BB ERER
HXR,

SGRSITHBIRS ST

F—, LE FOEMMTEE TS BEnas B2

6



kLB

ST, INTREE | TR JB4ERE SIRENEES (10 -18 % )T #RLL
WK R RE

B BREBRBEASH BEETRFEMN EENRTE
SFMAAREAEAREES L : TS24 a 5
EVE RS HNZN 85.18% .68.75% .66.67% , TAVEICAZ X B i 15
HBS 51218 72.76% .56.34% .51.19% , il T3 BEXF B4k 1 16 I 2
5y 24 63.73% .46.31% .42.40% , WEEATE B4 & B3 B TEiT
TN TEERFEEEENEM, BTECCERLRAER
KFEMIEE;

B=, H— B ENE TS I L B TAECIZ 8 e R
B4 65.18% , THEICIZO N T E BRI VE BB R 57.66% , i T3 B
TAECIZHYE A B KT ITAEICIZ X I s B v B, BB N s
BT RERAERS 5 TARICIZ Ay

S0, TAEICIZ A BN & RSB B ER, TS
B9 4 Fe T BB R DL 54t S 0 i 53 BE MOS8 K G EEREAY , n TS BE
AREOUN LAEICIZM & R —FEEEYER , R AN A BT R
RIS I TR T RE A B B B —RAER,

MBI 5T H R OAR TS K B R RO N e Rk
BB TSI T A EETEMER, B TSR
ek R E AR T IN TR . ISR NTRERAERS 5 T RISz
A, B RE{UN TAEICIZM & RE— R EEET/ER, T
itz B R TR AR A, B A 2 RSB T
LM TR BT RER EE FH I E —REA.




In recent years studies on mental mechanism of thinking
development have become an attractive theme in the respect of thinking
development. Taking processing speed, working memory as targets to
explore mental mechanism of children and teenagers' thinking
development has become a leading theme of developing research.

This study, beginning with behaviour and taking 248 healthy
children and teenagers aged 10—18 as subjects expounds the role that
processing speed and working memory play in thinking development,
defines the relationship between processing speed and working memory
in thinking development and therefore has a comprehensive and
systematic knowledge of mental mechanism of children and teenagers'
thinking development.

The study covers the relationship among developing characteristics
of children and teenagers' processing speed, working memory and
thinking, and the relationship between processing speed and working
memory.

Use the tasks of digit and letter copying, and the tasks of pattern
and letter comparison to measure processing speed. Use the tasks of
digit working- memory and visuospatial working memory to measure
working memory. Use digit reasoning test, Raven's Standard
Progressive Matrices and Cattell's Culture Fair Test to measure thinking.
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The tests on processing speed and thinking tasks are all paper—and—
pencil tests of unified timing gi'oups. The tests of working memory tasks
are conducted on the computer every three weeks.

Probe and analyse the obtained data including using the method
One-Way ANOVA, hierarchical multiple regression analysis, univariate
analysis of variance, repeated measures analysis of variance etc, to
measure various variables, observe the roles and relationship between
processing speed and working memory in thinking development.

The synthetical analysis and research results are as follows:

First, children and teenagers' processing speed, working memory
and thinking all have notable age difference. The ability of processing
speed, working memory and thinking increases with age (10—18 years
old) growth in the form of precise growth functions.

Second, from different aspects and levels, hierarchical multiple
regression analysis, univariate analysis of variance and repeated
measures analysis of variance prove: the synthetical effective amount of
working memory and processing speed to thinking is separately about
85.18%, 68.75%, 66.67%. The effective amount of working memory to
thinking is separately about 72.76%, 56.34%, 51.19% . The effective
amount of processing speed to thinking is separately about 63.73% ,
46.31%, 42.40% . This suggests that working memory and processing
speed play an important part in thinking'development and working
memory play a better part than processing speed in thinking
development.

Third, further hierarchical regression analysis works out that
effective amount of processing speed to working memory is 65.18% .
The effective amount of working memory to processing speed is
57.66%. The effective amount of processing speed to working memory
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is larger than that of working memory to processing speed. This shows
that processing speed is probably a media to age and working memory.

Fourth, working memory may play a direct role in thinking
development, the development of working memory may base on the
growth of processing speed of relative age, and processing speed may
only play a direct role in the development of working memory, working
memory may play a more direct and general role than processing speed
in thinking development. '

From this study the points of mental mechanism of thinking
development can be summarized as follows: Working memory and
processing speed play an important part in thinking development and
working memory play a better part than processing speed in thinking
development. Processing speed is probably a media to age and working
memory, and may only play a direct role in the development of working
memory. Working memory may play a direct role in thinking
development, and may play a more direct and general role than
processing speed in thinking development.
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