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(Ardiale & Lemaire, 2013), #i#il . kl#r(Lemaire &
Lecacheur, 2011)%, &5 — J7 i W) & 38 33 XU T 55
0 3 R Je AT B A X O Wi A R A HLAR B
W (EEEIEAE, 2016; A4k, 2012), MEFEARIN
I, X e AT D) RE S 5 SRR NN B R A
FRZF UL S5 S hu =, AT LB, Hoedh
A7 a7 23 B AR L B 78 B8 AR DN o B SR P T 28R,
XoF TR BRI 52 2 4 55 4B 43 77 AR R R M 52 e (CE WA,
FEZLFN, 2006), Imbo, Duverne il Lemaire (2007)H,
KB, AT BT 2 T BUR Y TR W PR T AR 22
H B VRSEME LET P8 SRS 1 R T 2%, o 23 52 ) 3R
PERE, DA AETE s PAT B far s, 25 7 S W X o 0
BRI e AR TR, MRS T 238 5 A
BT PRI /D B 17 LS, TR SR AR W, 10 sk
PATSH TRz R i — L TR R %z
JH Fifi 2 4988 10 728 6 B T 98 A/ PR JBE R T
BT S S T RS, DRSS s 4 ]

ABJE RN FR R AT IDBE R SR VAR, BER AR 1K,

JLZE 1 3R s e 15 AR U BH S 2 5, T v S A T AR AN [
AP B 2 A AE S 2 IO AN (T e, B R, A HE
H4%4F, 2017), Lemaire Fl Callies (2009)% & ¥, 4
R SR I I2 5 AR AR AR DGR, ATk ik mT
e th YA T e & e T3, Lemaire F1 Lecacheur
QOI)AWFFE I 7R, Y P AT 78 S W3z FH 1) 4
X2z SPRERAER-, Brh R PATIIREM 1S5
5510 PR A A SR 1) L B A7 A — R A DG . L AR,
rh BT B A X BN R SR S B . AT SR e
TR M A T S, BT AR AR Y SR
PR30 IO O 22 (R 4R AR, 2012) X6 HH P Je AT 20
fEZ 5Nz A R H ™ A B R (H AT X
SORFIE R 2 R A OCBETT, R 5 rh Je A T ) Ak
FEAMASR 2 b B ) S B0 AR A Y 50

8 )R TEARMII KRR —Fh, B2
B A8 T 3 Bl A R AR ] A R 2 AR
— M R G4k a4, 2016) VE N —H LISk g
JE 5 DR 55 280 1 2R B B T A Y
BT RE, (YR R 8RR i 1 R 5 M
M Z PR A 2 T H, AR Bl T A R 18 552
o T RE 75 28T AN T SR W ik e [l AN SR A A
NN RGP B EAR AR, RS A B AR ) A A
FRN T R A OCHE, X 5 i AT DI AR Z M A7 7
FE L gk ngE, 2016; BETUIRLE 2016; T
kA%, 2012).

FELMEGE b, W58 3 A A 0 5 S P A 7 o)

TEH L E SR F AW G2 T (X &, 2004;
FARRAE, 2012), HZM T OCHEECE WME L #E X —
CREIRBER . — MR U, %05 I XE (mathematical
disability, fiifx MD)EHSILERAIERE T, %A
W S P 22 B T R B, (HAEARMERC A IS A
SR T IEH 224, oA L BB R 5 3 1) — s )
PRI MEZS T (Fletcher, Stuebing, Morris, & Lyon, 2013),
FRPEAS ] [ 2K FH A0 MD 2 Wik fE fOAS A, KR 52
Wi K24 3.5%~13.8% I 1E 8 1 4 0% L2 (PR Ibe
W, wlAkH, R, 20125 ARLLEE, AARMR, PRI,
sKALIE, 2015). 5 R H] b E JE R AN 8, X3k
ESEq ISP iR S ey e B R R U = o s R 1
PR MR S DITERTSE R B, R L #AE A 5
5 R BLEA AL E, XSGR R N2 H Y
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R PR AR T IR # 4 L (Torbeyns, Verschaffel, &
Ghesquiére, 2004a, 2004b). FH AT UL, B4 L#E
(1) SR A2 FH 28 B0 — CRR AN an 1E 5 20 )L 3, H L4
FAIAIERE . B2 AR, BURLE G R 7
1] A] BE A7 7E [A] 8 (Passolunghi, 2011), {H Desoete £l
De Weerdt (2013) NI A BEXF 4 IR )L 2 A T 52,
M & B TARICHZ, FemlEd e dhidr, X8R L P
AT R A e 0 SRR AR RN HE AT (2012) L & PR,
AFAERCT I T A A R XE R 4, R B f
RHATIRE G . KTk, Geary (2004)IAH, MMARY
BFRE ) F ARG oy, MRS PR R R
LA R R A FE 7 AR s L, P AR vk
PATIIRE R 2R . B L A9 38 R IR R
B R BT LRI, 113 PR A B AN I 4
H A T D RE A RN o F 25 I Th LA T D) RE FT g Tk
A RBAN R EIN T, XTERAVREEE AT RERHAT 14X
LB SRz R, RN E — et s rh 245
F| FE BRI (Passolunghi & Siegel, 2004; Passolunghi,
2011), sz, W5 CtEUR L3 B b e st T B fig
A2z, I IGIEA 6] 548 55 To o A5 8 T B WA
BAg T — A,
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AR . s, AR A A 2D 5 25 UBE 5T
(Torbeyns et al., 2004a, 2004b), {HJ&%Ffl B IR HE
& AR 0k 2% 5 (Imbo & LeFevre, 2009, 2011;
Xu et al.,, 2014), F ik, VIECH L MIFFERT G TF
JE A X T R sk — A 1 JR R K A SOk U
R REE,
YFHTAMIBIR E I, = SAESAEIR )L
A BB 4 7 7 i S R A R0 SR RIARE S Pk SR TR Y TR
M, ANRESE AT R, R SEA IR R B Y
AR SR O TT RE A R ME (R BR, BRI,
2016), XIREM LR, T4 AT 2% 2
RPHAT DI REHL 25 10 R BN AT BE Ty #52 R BUUR L
ARSI 2. Ak, LA RN e
AL AT BEHBLAEDY . 7S4FEZ 2 [B](Lemaire, Lecacheur,
& Farioli, 2000; Si et al., 2016), Jf-H, % &3] dH
AN SEBRAE B, 7S A GO /N TR A I B B
(T BB PR i — B B i R ik M, 0 9% 2 o83
A WP A s B O s L T, BT LA G
(R 55 AR R 20, %5 2% Hp S BUET 47 A ot 25 R L 3
Al B S W2 T 1 52 10 AN AN AT 44 W R 5 et s A 22
(1% JL R DA T B 47 Ml Al 55 1 3 — AR, R A B e 5K
PR L 28 76 B0 2 32 5 P i SR iz FH DA % o BT 4 il TG
X R s S PR R . Rk, ARFSR R
BT BEF AR 205 T 5 1 7S AR GoX —FRpk i Y
JLEAE IR Ak, ARPFFER MR . . Jo=Fb
g 5 T LAskE G0 S8 AT 98 SR 98 45 T 67 £ 114 J) B
P, HORARGAT 55 EERRRE R, & AT 5
T 25 BEE 50, XSEERBRE Lk
PATIN S SRR (R4 55, 2012) ARBIFGE IR HI %K
L A RE ) I8 & 8 0% B4 sk, SR
VERR/TCEE A, W ETE . K. B R e A
PR AR, T 4T 4 s R SR T A X R L B 5
AW ()32 FH (ELE SRME B, SR S PR T RN 3R W3 [
PRV, DL 2 5 SR W2 FH 45 25 1 mT BE IR A

RV IR JLZE A9 b Je PET D BE AT BEAFE AT, ANAE
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ZEW RS IE o FATIBRE, Bl T g3, PidiL
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AR T IE R AL, H AT RESZ B A5 .

2 Hk
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FE 7 ) 45 X 45 PR L 25 A 1 238 3.32% A7 75— A,
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2.3 Iamy
231 EESHH

30 B PO AL A A, 3 IR A TR (—
DI NT 5, 73— KTF 5, W53 + 48), K
WS B N IR ANENL, 41 + 76), 15 38 LR
(ML, 43 + 78) o —F4 1] Y 55 — AN g~ 4K
KF 5, B AIMBANEUNT 5, S5 —2F S
Beo —2F AR RN EZE M (63 + 28), J1—2F
TEAHMA8 + 73), HHEHT AWFFE(Lemaire & Calliés,
2009), 72N E R A TA TR TR L
(OIMEA A 0 863 55 ()[F—mlEd, #
AN B AN REE A (64 + 24); (3) 4K
M S BREEE (66 + 31); (4)ANREFH—A
T WA B AR D) — R BLCE AT 32 + 47 AR
A 47 +32); )M INECBEARTA] (23 + 23), & H
Rt AL 2 2
232 REESHH

XFURAT 55 MR IR EL, R IEIAESE 4518 R TR
A ARAR A N (2012) 15, IRAT 55 KA S e O R
B, AR S BTHAR T S A B E S 5 T Rl —RhiA
HGEIR(—BUESS), 115 FREE B AR 5 AR
AN IR (R —BUT55), B, BT a2 1E R
RPAT: 55 % AT 55 M A 580 ) B 52 M 23 LU 7 B 14 5%
W B K, HAFFTAS SR LB, FEJ it b, —BUT 5
HAETEE A R TRAENA KT AL, 16
IEWR EHR R IAEMES, EARIH AR
PAT 55 X AL W) B E 22 R . Han Al Kim
(2004) X AT TAEIC L I 75 52 Wil 10 5 48 2R 9 BT 52
B, EAT S5 AR AT 55 4 Ak 1) — S50 bk w3 A e ofl
B B E R, SEF R, FATER
T X A5 AT AR AR R BT (— BUE SR

RNUAES5FRL . AN, S55 BRI A (7] 4k 645,

2012) A K HoAtb A 45 3 % TARICAZ 254 09 A S0
TR, P, #I5, 2017), A @ ARG AT
HEAT T AR A3, BRI AT S5 BEE T : (D)
ARAES, BEHUR IR 54 1~9 F i BT (A 507,
FRGAX K BNNHES, SR 5 He ke 112 0 7 B 45 2
BB B AR (MRS5S, BEPLIR IS
B3 A 0~9 BT %CT, HEgKRFE(); 3)Lh
T4, NEIRAL S MK
2.3.3  ImCERAEHEIEN LG

Ty SCAR VHE A B 56 1 2 O B 2 R B SC(Raven)
F 1938411, & —Fiili T 6 & L3 8 s A ik

AR SCFE NS, 4 S A BEA RS, T 60 410
HA . AR KIESRT 1986 4FEHHEITIY
Bt SCARERTIN 5 XA B0 BE T 40 25
ZiREN RIS
24 FHERF

SLIGFEFH E-prime 2.0 B RE, FEHLEER
P, THENL A B ek RN B (RT) FIE %
(ACC), T ikFE/Totk iy X Ay BT B AR (R 4k AH,
T, EHULE, FBEAE, JEE, 2014; Xu et al,
2014), SZHSY R 3FISAE (1) el SR A1, T
DS S ST Sk e ST d o s WA )
A RIS R SR e i B — i SR SRS A B
55 B S MESR fr pe ) BBE, 0, 23+48, W AT R
P T RS MOR AR, A B S 80 FI 60 #
SRR PRI IEHRZE R, HHAA 80 ST iRmsik
BEIE WM (2) o2 Joik RS, BER R fH
FH 1 98 5 W R R D BT AT (0] 8L (3) ©3 Tk 4R
BRI AT T 18 5 W R gt i T A ) R, A5 B
ZPFREN ST 5 ST WS, TN Ok A% 14 Wk 37 2% 4%
REMEINAT o Ayt G T 25 1 T 1) SR HAUE T35 i 3 ¢
AT SR M B, T BRI ] cl—>c2—c3
VA G 547 3000 36 () 4 A 46, 2012) o g S 50 45 2]
B 5 J3ph, A AT S8 90 S gk, IEASE
6 22 R 15 U 6T T A vk R SR LA B 0 O
Ao, S O pl R S B0 R T AT 45 2R, I
KELWZ A 8 M4 IKIK, SF LRI, %)
RN 2 e IE R, B IE S 8% A )
o 2B BRSSP AT

(1) = sess . gl 80T R/NVHE T A
AT S o B s i, PR AR R 60 em, JEAE
17 Ge) BRRE(BRAE 51 PEA 800 x 600, il %
75 Hz)H g 2 LA A4 73 40 05,4, 500 ms 2 J5 7E [7] —
LB BEILIKIR S IE 5 A 1~9 B FTRAA T K e 2
%, Times New Roman Fi&, 48 5), B EFEH
200 ms, AN Z A EIBE 500 ms, ZESRMKE]/N
KK HER, BT AR R 2 5, 75 e 5 B
BRI (AN, 23 + 48) 1000 ms Z )5, Bl B % HE
P IECT S AT BN E B F 8, B ide T ), R
JE AR, PR A e A —ik 52
R TE LA 1,

() RAMTIZEy . BB 3 DRARTE, HE
B A (1)

(3) MK AR T, HERERA1).
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25 HIEFKITSSH

fdi Fil SPSS 16.0 Fll Excel 2010 Xt Fir 3185 4 %k}
HEATEE AT
3 4

REEMAT
VEPE/TCHE Tk v (1) TC1E S5 A8 AT L TG A 7% 42 45
SR PR PAE T I ) R0 A 1, T LA B ) A SR i
(] AR XTI ARG ¢2 A1 e3 451 1Y%
o7 BF R 1 i 2 43 ) S B T TG BE L R R G BE TR R R
W PTG 00 o FRAT R GETH oA 1 9k il I 45 e 3R
W X A3 fp e ) S50 s 7 B o S B3 17 B ik 43 B 22
PAAMG R B B d (IR R 2.73%) . Joik 44 T
TR 205 58 1) B — SR A e [m ]t AR A i A ) i 5
P SRS T AT R SR, T 4 R R
Mgt R 1, 25 8A [ gtk o, AT T
Gtk 1RO B o IE AR RIS iAo 1 L
YR AR E . 2 B e3 44 T s 4 Bl gt
FATE B 5 T Wl AE IE A R B Y 4y
B, B0t PR e T . K. B R AT 4
PE R B IR B 55 SO I AT B IR AR DG AT, & B

3.1

>

KK EZIS T, 51200 ms

IEH P E AR BEAE, 1 451 -0.02.
0.23.,-0.01, ps > 0.05, RIASTEAE Sy i 5 551 2 A
A%, R4, r 2305128-0.03, 0.03. 0.18, ps >
0.05, I AFFAE S i 545 R R A .

Ry LU BB L EE FIE 8 L3 3RS BT B RE A
P 288 ol AR i, S AR (Rt | i
i o AR Aar )RS H 2R (JCIE B TSR TR ) S
TR, X SR WP T 1 SN s R IE A SR (L3R 1)k
112 x3x2 “HEHFWEIT 200, SRER:

TEIEHR B, DRI 00 W3, ER A
JLEE ) IER 38 0 35 = TR 4, F(1,72) = 510.68, p <
0.001, n7 = 0.88; 2)A H 2 F 500 i 2, F(1,72) =
17.02, p < 0.001, n,” = 0.19, "N IEIRME AT IE R
WE ST RIREG 3) S A FRN B, F(2,71) =
150.94, p < 0.001, n2 ~0.81, Jofafaf & T S mgih
A7 0 TE B 28 I 2 e T I 6 4y R AR far 2R (ps <
0.001), G fr 214 T AY IE A 25 S I 25 v T v T fr
(p <0.001); HFER AR, HA T S50 50
a2z M2 BEAEH B, F(Q2,71) =377, p =
0.028, my = 0.096 TR RN 43T KB, 7ETC. (LA
B AT, IR L A IR R R Y R TR

F1 KEHITHHEAEAFEITERM £ SD)

" BN JLEA IEHILEA

ACC RT (ms) ACC RT (ms)
I B Ao 0.60 £ 0.12 3477 £ 1265 0.86 +0.13 2537 + 730
b VAR A A 0.40 +0.14 3552 + 836 0.74 +0.15 3245 + 656
VA A 0.36 +0.13 3915 + 829 0.65 + 0.14 3687 + 721
R JE B A 0.63 +0.12 2825 + 722 0.93 +0.09 2071 + 499
T IR £ A 0.44+0.14 3009 + 694 0.82+0.10 2596 + 589
F 0.39+0.10 3520 + 671 0.74 +0.14 3309 + 676
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IRZH, F(1,72) = 205.00, p < 0.001, n2 = 0.74; F(1,72) =
232.61, p < 0.001, n2 = 0.77; F(1,72) = 300.93, p <
0.001, n, = 0.81; NIRJEIEW AL EEMLL, L5
FAF TRV R, TCF ST SRS AT IE
A3 1w TR R S 25 1R (ps < 0.001), k£
fap S5 B IERA R 0 2 R T s U 454 (ps < 0.001),
mE 2 fiis.,

09 \
L 07
i —— E L
B ol S TTTHRLE

03 1 1 1

Jotat fiRSa 7 [l
B 2 S A5 oA SR g AT IE AR R W3s H

YEH

BEAL, AHEIEER L EE N IE H L3 A SRS A T
1) ¢ B2 1 Ay 5 1) 1) R PR 22 501, FRATIE UK
T RfE T B3, BEALLE A P Je AT D) RE 2 S
A, BTG, . m S = S T B
2H 55 55 VR 21 7E SR s PR T IE A R L Y 22 S AR AR 1
B, X = AR B 2508 (AN AR X R A Y IE
2B 1A SR 25 B A A TE R R AT T R R
T 225001 G5 R W, =R SRR 25 57 B3
F(2,105) = 3.18, p = 0.045, 0} = 0.054., ZH KL
7N, PAZH L EE Z R] Y 22 (8 7R AR B far 22 ) Y 22 S
(0.36) & R FAET M (0.28)Z I 2553, p =
0.01; HARTE R i Z A 25 5(0.33) K FAE L T
faf Z 0] 9 22 52 (0.28), (HARIRH| &K, p = 0.14,
e T far S ARG g 2 (] Y 25 SR 3, p= 0.30, M
Kl 2 Wnf OB ZHE, 0. K. & =R ifrss
PFF, P 25 S5 e B RIFEEAA S, vl e 2 =
%t P 2H )L B R B AR AR K, RBGE A
PRI AR AR 22, Ml A5 22 RN . IE4h,
ME 2 AT, BEE T B3, 1 4 D
S (VeSS i R L A T/ S | 5 o S S A
S b L BT 20 )L 2 Y e S AT DI B R 7 £ 3 i i
3R AR 2 S, FRATTIE X P 4 L EE Y IE A
AL AT AT 14 B AR RR BE (AT T
G300 A BT T, R SRR TR FE (RN A
85T v B AT 1) LE A 2R (S g R ) D 25 41 7 A ) L A
(BRI, ARSART IR R A S5 TR A
%) TE A 238 (S5 g B ) i 2 TG 17 A 1) 1 A 238 (S g B ) o

UL, FRATTOT P ZH L EE 1 SR MG PHA T IE B 28 1 A 4T
T 208 B AR < 2(A: AR
ap )P R 220 S i T 0 B iR T 22 e b, 4
MR E A HAEM B, F(1,72) = 5.93, p = 0.017,
no = 0.08, LR AT R, IEHAR A ZHA
W3, F(1,72) = 1.20, p = 0.28; WA A 25 5
%, F(1,72) = 19.93, p < 0.001; n2 = 0.22, &5 7ML
BRI A0.10) 1 Z /N TR GG IEHFE 1 A0.39),
SIS E AR S, NE 2 WA LIRS,
AT A PIAREEE LR AT A S I BEDE . X B, 1
WA AT RN A BEE U BRI E R
PR 25, RO M PRAT 1 2% B LAGE {4 M FRAIR,
EE5 PRI 20 1) 2R BLAD it 2 67 far 8 g LA SE RS 18 1Y
LM TR

TESC B F, DRSS R E 500 3, F(1,72) =
22.34,p < 0.001, 2 = 0.24, IF% 4L FMEFT L
VAL T A a7 e A YT S I SEi E o TAR T
F(1,72) = 38.90, p < 0.001, n>=0.35, FHMBIY M
PRATHR S B 35 b T R 3) 525 Ak 50N B
F(2,71) = 59.04, p< 0.001, n} = 0.62, JGff 5K
B A T A (A L 7 T O (VAR S G A
FERT R AT )2, 7E 38 By A & B
TS A A Rk S R 2 ) Y A8 VR
F(2,71) = 7.50, p = 0.001, n2=0.17, fj BRI 50 #r
RI, TETCT A AR far AR S50 T, IE R 4L
SRR, F(1,72) = 34.71, p < 0.001, 5 =
0.33; F(1,72) = 9.01, p = 0.004, n3 = 0.11; 7£ = i fif
T, IEWHAMBRAZERARE, F(1,72) =299, p =
0.088, m» = 0.04; IEH AL, SZIR & F 3005
%, F(1,72) = 52.25, p < 0.001, n2= 0.60, JCHfisk
PF T B SR s AT T3 B 3 DR AR A R s T A, L
IR BT 25 A o 35 PR T s A AT AR v, SR 2R
TR W, F(1,72) = 15.28, p< 0.001, na = 0.30,
e BT S5 1T T SR e FAUA T B E W) 3 T G A7 A R
IR A, AFL 2 I A7 fap FIAIG B0 A 25 1 (8] 9 22 55 R i
o K 3 FR.

WAL, FRATHHT T = Fh G S5 R I A9 IE H
20 5 B30I 2 78 SR W A T B0 I 2 S i AR A A
X =R T I ZEE AT T BRI R 7 2500, 455
WoR, Tl Z m 25 B3, F(2,105) =3.18,p <
0.001,n7=0.16, Z i s, Wil LA 7o
Z 0] 2 5 (339 ms) i 2 /N T TG 17 22 ) 1 2%
(841 ms), p = 0.001; = FAfiZ 8] 125 5 (210 ms)
SR/INTFAR B 07 2 (8] 14 22 5#(339 ms), {H AL F] B2
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K, p = 0.38; i i far Z ] i) 22 55 i 2 /N TG £ A
Z I F) 225, p< 0.001, LAk, HIERGRIM, EH
2 IS 7 Sk it 25 7 A 156 01 DA ST AL £ A e AR Ak, T
BN SEAR LMY, FRATX P2 L 38 1) SR W AT I
NI A SEAT T 2 x 2 BUEE RN 225007, 451
WoR, TELHAEMANSG R E, F(1,72) = 2.99, p =
0.088, np = 0.04 ., & PR N 43 AT o, IEH 4L LE Y
A ZRARRIE, F(1,72) = 0.076, p = 0.78; HHF 4L
HIALRBE, F(1,72) = 4.60, p = 0.035; n2=
0.06, fTAfT R I HY A(308 ms) @ 3 K TIL 7 fif
ST A(143 ms), B ANKIAS KA H S, M
K3 T LAE H, B LR, w6 fer AR AR B
for RN BENS . X R, BfiFE i, 1EH 4L
G VAN PSR (VS 50 S oo 0 5 S
VAW TR AE LS BT, DL B4 R— A
BRI AAE  DON T IE B AR AR Y Hh e iR T £
fp i,

4000 -
el e
o
12 3000 -
‘12‘
= 2500 [ E¥IJLE
----- BH LE
2000 ' L L
i) [y [t
El 3 SeE s 58RI B AR R M BT IR N LAY 3E B
e

32 RERIEE

TEARBEH, PORTESME o1 T AN B RTE
T 6 S e T SR M R AR 0 o AR M A A A
ZEPNWT Rl T Aol b SR o X SR S 3 1Y S g
s . el ] ERSR R gA 1, il
FHF V8 SR s W) 2 Ay 2, L SR I 2y 0
AT R Mt 1 F 2 BOBURE, i 0 1%L
WEART M SRR T M It +3 A hRiE 2 LM SR
AR GNBRZ 3.13%) . RIS TERE B RIS -
P TR RE R L R R SR P A — il I i
T RRE, WgRAS A 1, AT R (B R
M ZRAS A 0. N, ffok 23 + 48 W] LUf L )8 SR
30 + 50 = 80 T H T IHTRME 20 + 40 = 60, #BSIBLT
A B SR M £, SR MG R LR R N gt h 1 5
2 PRI E 2 AN/ R

AT e 582 T A IE A RN R Y oy
[ WS 1D WA E I R P W 5 R | SO = B LT E 1

PFT B IE 0 56 5 N AT B IR b AH A0, IR
Hrh, R H BIAAEAE R ZEA I, r 40518 0.13
—0.14, 0.007, ps > 0.05, RIRFFELE N f 54k R
AREE, B4, r 23 5125-0.03. 0.03, —0.1, ps >
0.05, W ASTEAE SN I 545 R R I AR

hy BB IR LB R IE 8 L B A R I B A Y
D5 T IR, AR Sy ) A i, SE A
et mte . RS s AR B, R
T R W 1 T A S B (L3 2) AT 2 x 3 R
E T 22500 . S5 R

R2 RBIEFRMRFEITERM £ SD)

HR L IE# LA
Uik
ACC RT (ms) ACC RT (ms)
J& 0.69+0.07 3543+1087 0.79+0.07 2730+772
& 0.55+0.09 4039+£963 0.74+0.09 3638+ 726
 0.53+£0.08 5032+974 0.62+0.14 3975+ 863

TEIEAGFE L, DB A 8400 B3, R4l
JLEE B SR PR IR0 38 3 TRUR 4, F(1,72) =
119.81, p < 0.001, 7= 0.63; 2)3 50 458 F 8500 i &,
F(2,71) = 174.66, p < 0.001, 0% = 0.71, Jofaf &1k
T B SR S R TE A 23R I 2 v T B e R R AR AR
F(ps < 0.001), I fif &t 35 = T S 4540 (p <
0.001); 3)32 56 4% 14 Fn gl 18 28 AU 119 22 B4 I 3%
F(1,72) =6.97,p= 0.01,n7 = 0.09., fi] BN 43Hr &
B, TEJC. AR =R AT T, IR 400 SRS L
58 5 FRUR AL, F(1,72) = 39.01, p< 0.001, n3 =
0.35; F(1,72) = 78.85, p < 0.001, n2 =0.52; F(1,72) =
85.01, p < 0.001, 02 = 0.54; IEH 4, &M E
ROV, F(1,72) = 28.83, p < 0.001, n2= 0.45, &
117 25 124 10 SR I 35 486 10 R I 2 o TG s D
Tfir 254 (ps < 0.001), AR far i 25 T B fip 25 4F
(p < 0.001); % MIZH o, 5250 5% 1 32 8400 o 3,
F(1,72) = 65.21, p < 0.001, n3=0.65, JCHfij 4 FHY
TR 1L R 1E A 2t 2 e TR 7 4y AR e £ A 2 (ps <
0.001), {HL A G fif A1 e 07 fr 25420 1) 25 SN b 3 (p >
0.005), il 4 FrR

AL, 5O PATIE AR RIS RL, FRATX L AL,
JC = B g ST G IRE ) E H A5 R A 25 (E
PEAT T RN R 22000, 5RO, =Rt 4
Z 25503, F(2,105) = 4.87, p = 0.009, n; =
0.09, £ A R/R, Wil JLEALEAR G 2 ) 1 2
5£(0.30) b 3 K THETC 17 Z [8] 1Y 22 57(0.16), p =
0.003; 7 = T far Z 0] i 25 5 (0.25) i 2% K FAETC I



% 5 B B R L 0 W5 FH 1 T ke AU 50 45 511
0.8 - 5500
—  EWLE ool
----- Bl L3 _
07f B 4500 e
z Za000F T i
K . = L T
061 RN i 3% —— E#LE
N e E B L3
0.5 L L 4 2500 aﬁflﬁﬁ {&flﬁﬁ ﬁf‘ﬁﬁ
TS 1S B . o e ks ; R
'*e_:,\T,\ = ‘”EL_ : N A B RR
Bl 4 SIS BRI R e O @?*”5Wﬁ* ARSI R S I L (9501
1EH

i Z A 22 52(0.16), p = 0.049; HARAE = G frf 22 []
(1 22 5(0.25) /N TAEAR B a7 =2 8] (9 22 57:(0.30), HR
IKF 1 EIKF, p = 0.28, X 1B TG B af I £ Ao
T3 e g, PAZH LT SR Ik 5 1R A R ) 25 S R e
ARIR G FEAGRFEARLE, K 4 Wil IR L E
X, AL, 5ERMEAT I E# R KA,
SRR SR b T S SR BT (VES et X (A T4
L ARARZMER, S T — 20 A5 AL AR AR AL,
FRATXS P2 ) L2 R MR PR IR R AT A 4T 2 x 2 11
FEEME T 200, SR ER, “EKEERRE,
F(1,72) = 11.00, p= 0.001, n>=0.13, & B 437
WoR, IEFHILERN A ZRAEE, F(1,72) = 0.04,
p = 0.85 HAAILEN A ZREE, F(1,72) =
23.17, p < 0.001; 3 = 0.24, =567 faf IEAH R A0.03)
/N TR G IR R A A0.24), MIE 4 BT IE
B, BRI ZE b, IR far 0 R L A ey B B
Wi o X FB, IEH AR IEREIEMfR A 2257 AR5
., Wi SR LT R B B T R, X5 OR
WEFRAT AR AR 2L, 17T 45 PR 20 20 52 B S S bR s 18
MR T R

SN b, DB A RN W, F(1,72) =
22.82, p< 0.001, 0} = 0.24, IEH41JLERIE LS
S5 I 4 R T RO 5 2) 528 A5 0 E RO
F(2,71) = 44.41, p< 0.001, n3 = 0.56, TCHf 4T
RSV &Y I VAT A o A (A2 R G =1 i B 2
A, dob PR T e AR 3) SR AR S R
R TAE 2, F(2,71) = 3.85, p = 0.03, n3 =
0.16, fal BN 43 AT & B, A6 TG . IR A = Fb 67 Aoy
T, IEHE 4L Y R W gk B N AP T AR A
F(1,72) = 13.88, p < 0.001, n2=0.16; F(1,72) = 4.126,
p = 0.05, ny= 0.05; F(1,72) = 24.45, p < 0.001, 0} =
0.25; NIBIEH R SE BRI 2, 250 55 AF ER0N
W, F(1,72) = 21.85, p < 0.001, n; = 0.38; F(1,72) =
28.89, p< 0.001, 02 = 0.45, =FATTANET HH M
TR S B T PR 2 [R) 25 5 i 2 . aniEl 5 iR,

AL, FRATHT T = Fh G far 2504 X R A9 1 5
2 5 550 PR 4 7 5 W B 3 I I B | 25 S AR AR I
Xf AN T 2 EIEAT T B R 200, 45
R, AP SRR 25 R, F(2,105) = 6.94, p =
0.001,mp=0.12, Z & HE IR, (RG22 11 ) 2 5
(366 ms) i E/NFICH AT 2 (A 1Y 25 57(815 ms), p =
0.017; = fff 2 8] 1) 22 5 (1044 ms) i & K TR 7
T Z A 1 2% 5366 ms), p < 0.001; &5
255 BARKF Toams Z (] 1) 22 5+(815 ms), HARLEH]
WEK, p = 0.22, XULBHBEE fum i, wmdL
TR W R R Y R I ] 1 22 S 2 B A AR /N AR
KLt b s, IWEIS LU LA H, ™
2L FE I BRI 86 S I ) i A 7 g 1S A R B T
AL MEA Al . N TR H A 25 S i BRI B, 3R
XTI L ) SR M e B S NE BT A AT T 2 x 2 1Y
HEE M T 2001, SR ER, H L HEREE,
F(1,72) = 12.24, p= 0.001, 12 =0.15. A BRI S04
R, IEEHILERN A 2583, F(1,72)=7.19, p =
0.009, My = 0.091, = G faf 5B A9 A(337 ms) ik 2
IINTAR AT SR A907 ms); $IHZHILE R A
2SR F(1,72) = 5.16, p = 0.026; n2= 0.067, &%
1 faf SIS A992 ms) i 3 K IG5 fap S5 R s )
A(495 ms), MKl 5 WATA W, BURAS, mifariy
AL AR A ey SO AR, I OE 4 E AR AR R, IR T
TiF B ARER L s T A SN BEUY  X FEHH, HL A By 22
SR, B T BN, IR 2 SR I R B
S VSR CRINE 2 Al oo ) = k. 1k QRS
PIRWom e et b7k, H =44 T EH
I FRII E2E FIEH 4,
33 REGEEIERN M

TEABFFEH, SR M35 30 7 1 5 1 k7 SR s 3
PR R v, BERE T S BRI RS A 1T AR 25 SR SR s
T 2 AP A 3 A SR W 1Y) 326 56 4 3 1 1 1Y (Lemaire,
Arnaud, & Lecacheur, 2004), |40 : X} 86 + 43, ffi
FHF PR SR ms ] LAAS B hoRS i 1 25 5%, A plol
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T RS 80 + 40 = 120, AR w1 WA B i 7E 1% 7
() SR e % AT RAFAYIE N, Aokl T i
Mg 90 + 50 = 140 2 I 1Y SR AL PR L, (HA
A TETE AR o A SR A — RN E A ()
N R W PR (A3 o P o FRATTR P A e 5 e A S s
(1) 1 fiff 28 O i it ORI 35 R 10 3 1 M (R 4 A A
2012), e PRIE N I SR WS G i R 1, A R
T 7 P ) SR I 20 A <0, SR I 1k B 5 N P A IE
AN R A A 1 AR R SRR, AR B4R
gl AR i, DASESS S5 ( fugr L AR far . TG R
T )W A Bl Py A8 1, X6 R AL LB 10 5 s 32 255 7
PERIER R (LR 3)IAT 2 x 3 MEE MR 2247
Bro Z5R LI

%3 BREEBREFETEATHEEDILENRIEIEEFEE
MIE#EM £ SD)

BepmxEILE 036+ 1.97 0.46 + 2.48 0.62 +1.86
EWERILE  0.58+19.22 0.66 +2.42 0.76 + 1.83

1) S 450 800 B3, F(1,70) = 19.59, p <
0.01, ny =0.22, /G FRM, JCH AT A%
PE T 1 5 W 3 5 35 IO A I R 2 T e
A, XU Y B AT 114 R AT T SR S S 45 14 7
fufr i, R R AT N R 2 . T f A AIK £7
i %A 22 100 1) SR WS 6 P 335 17 M E A 23 ] 11 25 S A8
3 2B E RO B3, F(1,70) = 49.22, p <
0.01, no=0.41, HIR£H )L 3 5w 5 5858 o M 1) 15
RN FIE R LT 3)(H 5256 A A4 Ak i 28031
3 B AR IR B3, F(1,70) = 0.63, p = 0.43, 3=
0.009, W& 6 i,

0.8
----- M JLE
0.7} \E%Lﬁ
3 0.6 RN
= S~
Host Sse
S
0.3 !

Tt i RSAT i
K6 Seg it SHal AT RIS e P i s AR A

4 SHTEE

AT FE B AL 5E TP SR PAT T A X X0 L 3 A
IEH JLZE ARG E 022 S, 878 e AT 2

RETE AR L3 (14 5 W32 R BT & 2 (R B R T
41 ¥EIILEBRHERERIT

AWK, BORILEET . K. & =Ffhfh
ff SF O IERA R I 22 FIE B4, 1T A8 G B fap IR
e A SR I 08 T IE w4l X AR A FRATHY
T K i AWE5E (Torbeyns et al., 2004b), A% T I1E
WAL, BURA e AT DR 25, JCIRA WO il A
HPECE AAH KB T 15 & (Passolunghi, 2011; 5 5,
ik, MM, Aldkfh, ERHL, 2015), FEORK
PAT RN 2 (BT L35 1 5 W HA T S o7 IR 7o
Tff A N 22N . AU A, WA
MBS Z B T R (R 4k 6%, 2012), ML, IEH
YL g F T D RE AT REASTE & J, 1 e S faf AT
55 KM, B R BB 5 R IS P AT o 1
A SHT I Tk — g, e e i, R 4 I A
RIR A AL/, AHVET ) A FAE K BRI L3
S B v B g 25 1 R 22 N B, (HARIR 41734
IR 2K T IEH 20 (3717 ms vs. 3498 ms), A 43
U3/ W €1 o e ) I e A 7 T
X HC TR 2L 1) SR M P A T 7= AR R s e, BT LA, B AOk
A, BUFA MR T30 2, X AT REE th T AR 4
() R JEERAT D B A 25 I

HRPRT L2 A 2 R W FRA T 2 B0 1 U 22 A P T g
J2 R AT A7 78 R KO I B0 45 R S B0 A T
UIeAs 2 . R BN LB 7E H e 2R i £5 8K 7
SIEH ILEIA, EEEAAAE S S KO R fR R,
XA BB R AT AR A 2, AN REEME T R
(Passolunghi, 2011) . /= A 24 2 8 S 8 =2 52 R 7Y,
IXA] AR SRR L R B 2 A 3 KO R E R
{1 J5 Al (Wahid, Yusof, & Razak, 2014), $#fE &S
b7 FH— 3 AN R IR, OB L (R TA 0 5 TR
—FFIRRAL T 253, Tof i S T AR 41U E A 2
(M T R B EDUE ToaX — a5 BbAbh, BEE Y
Fh i, B A R SR w2 BB MOk i 5 Y, o
R ZHFRIERI A TE £, £ R R L E H
e 3 7 BE N IE A R4 24(Si et al., 2016), %] figfit
BE T BRI 21 AE R B A A5 T IE SR AK T IR 4R
JN A 3 22 SRR . Rk, FRATTHE I A
FE PR FECR LTI TR UEAS 2, DT B) 2 3 B0
ZERMEIAT, B e ELHE A AN BE RN R TR
AR N HR TR 2 R 3 1 T AR 2 i B st B IE
T X — (A Ak EE, 2014), T TRUF I S
OB LB A HN SRS AT BB RRAEAE LA R LA,
Jin T3¢ BE P8 (Eysenck, Derakshan, Santos, & Calvo,
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2007) AR, B SRR HUIN T35 R /Y 52 ma 4 T b
JPRAT A3, AT 1 25 T 3 rh Je At T
IResz 01, M B IE AR TE 45 5 32 20 AR (4
LN ECE N ER(FH L B AR A TS ORI T3, AR
JLEEAT BR AN U8 T B I 25 4 8 FH — 3 43k il
FEIEXRT EAEF T, AR IR 2 A PR A %E
TEMASEAT 55 (B A 10 1 B R G0 H % 2 R IR I 4
PR CRI-IR 3 E R R 4E) (Eysenck & Derakshan,
2011), XEAL S TR TS SRR PAT A
FRASIAHIBEUR, (A5 AR gl A7 78 h S A 7 D) RE B A
(R R L B DA R0 0 £ B vy, DTS5 B0 2 SRS A
TR WA, BUFEIETT BRI A B S R =R
WEPAT, T2 38 3 Je AT D RE A S (BB 43 858 42)
HAAE T RIS AT (Si et al., 2016). FSR IEH 4L
RIS AT 2332 S far s e, {EAH LE T [R) 3E A R
W, EH AR THRPATIIRREE S, 7ER Mk
TR AR Ay, A far X R B AR
CING RO ES 3 6P A T o e b e i R T TP
S, XRW, KLWAERMGIESKE FREAR
DX BE, TTPRIE T P4 LB R AE R AR SE 50 25
TR, S5 E R . B, B ILER
R AT I RE R 25, REURZE MR PAT, HAETE
AR T IE H 4 B v e A T A fa A
42 HEILEB)HEREREERIE N %
TENFIIN Torh, SR PR LR IS AT o &
A%, T LRI T T Z2 DA 0B R R B A S IR AT 55
CE4k N4, 2016; Lemaire et al., 2004), 1MiA#F57
WoR, BRI AT I RE R 2, 7 R W L SN
AP FNE AR % 3495 FIEE 41, H Je AT 7 far R0 78
A 2H L2 9 5 ek 3 5 T A 23 R0 s I B 25 S 1 I
N ST AR, B IR ZH A TR e R B A AE IR Y
T, H 5 HAETRME AT b A S0 s FE f 2%
AR AR A — A o 58 R IS PR R T AR £ 3
Wt HARMT R, MHIRAES T, CERE TS
BORAEA R WS Z 18] R 36 40, Pz AR
(Lemaire & Lecacheur, 2010), X #7241 04130
REMZ 5. IAh, PRECT RIS AT, SRmk ik
PERAFAE— RS Wl B, MR R L2 % e
TTIIRE A RBA 22, IS BB 58 1 5 TR G e £
KB R PAT I G SR DI RE, X AT RE B0k
PRAT 0 4 XoF 5 s 35 5 10 o) 249 4 FH O R (3 4 an 4
2016), MM A] fE- S BOBUH L 7E R g e % i
o7 B R T A 8 A AR AR A [R] TSR s AU T o
TEAEBE R SR, wl B AR () S A e 5

TP, PRAS PR SR, R i M R
FFEAm I 5 — 5 m% . Ardiale F1 Lemaire (2013)54 45
h, TEEPETRME I, NN R G2 PPAh SR A Z T
16 T SR = dpe A ) 298 436 T e o) e A SR, X B A A
N T R 25 T AR AT BR A A T 5 i 2R L
Ay R PAT I REAR 25, NI BEIRAI XN &2, ST
TAE 55 B, B RN IEAL s, B
TE = Fh BT A SR IS AR PR N MR I B 22 T
IEEH, BT SHMNAFER E L TAEH . A
45 5 5568 BN B SR 3 N P (R AR AT AR, 2012)
B I D8 B B IR S R B B e X £ PR L R
iz BRI (B R4S, 2015) A e 58 47 X He vl
K, BT S5 PR AL & L TE AE e B 4%
PR B AW 1 PR AR s AR 22, B BN RN 3R IR A A 1Y)
AR VT O ZH ) L2 1) SR W 32k I Al 25 52 38 67 4 52 0
P A, B g G, AT 55 X RE e, WAL
AR AT BE VR R MR L0 T R SR M (B RS, 2015),
TR T — 3R AN RN B, A 55 ME B2 S T [ o i
AN L STV S o e o L1 M NS T 3 BT 2 W
HHY B SR A0 g R 2L 1) 340 %58 1 A7 18 5 3 1 7 A 5
M, A7 i %o 9 2H ) L 28 5 W 7 e 1 2 S e 5 i 1
FAMRTEF I AT DI BE L B 22 XTS5 SR 2, X
A REJ&AF7E 0 35 A 0 22 S R s S5 F 22 Aok
A HEAER RN . Beah, AW RN, xR
WS 3 1 G 8. 3 e, T R I 1 5 e i = (R IS
2013), T AHESE 0] BE = B P K e BT R A 5 T
AE, X REM AR B BAE R A . (H Aok
U, BRI 2H 5 W B3 N M I I 35 25 TR A
R DLE e AT D e 22, 1T SR M as 5 ek
AT AN R DI REC R % V) . XF I, Lemaire F
Lecacheur (2010)% #& H 5 W& 7 sh#2)¥, ARk
=AU 8 2] 55 — B, WA T3 B9 S g 475 b
TRE ISR, WA P MEIL, ARSI
] T 55 52 AR (A A SR o (H YT 55 2R BE B fe A SR
B, 1F 425 BRI A TS YR R 0 ) E A2 [A]— SR 1Y
S AR, 17 A R 2H A e AT R D RE A 22, AN
TE Y )b PR b P A AR SR, AT 303
2 WY R MG L FEIE N o I — T RE MR R SR A Y
¥ 3: #2 (Lemaire & Lecacheur, 2010), — H 3 —35K
W Al T — ), MR AT RN R G, X —
TSRV Ke— R AN Je AT 0 R de s 7R, 1A
WAZT 37 TH SR W B ) DI 5 SR W T, (s AR
TCAC H AT FRAS 0 BT AH O Y SR W SR AR R R
TR AR WS o X WA ] B o0 sl [R) f  1 i 2=
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T JepA T D E 1R IR L 2 Y 45 22 SR e R v P 1Y
WAEJR A . Lemaire fll Lecacheur (2011)8 E5Z, H
SEFRE T ) Ty e S e SR M A R, 1SR 2w s L
FEOR W PEIE W VR . IXAAIE T AR SR

WEAb, A8 W R S 1 P T RE A AE B 15 Ak
ZR, SHE S AMLL, T EBS R K
WA T PR SRS A, HE A 22, LR AFAE A
RT3 0] g2 PR Hh B R e B A
BoE 25 ) SN2 BOAR S 305 B H S ALfg i, 2 s
FEAK T I8 R, 1 R AL S8 2807 Por o o] 118 2 356 1
FRE R AE B 38 T 3E B PE (Imbo &  LeFevre,
2009) . HFE B AN B A 2 0k A L e e SR
MEERAGEET, AT AT BEASASAS I A B 5300 )
(Imbo & LeFevre, 2011), X INE T #H JL & I H
T o X LR T B (L4 1 ) A TE T A
H b R

VARG BB Mas i L, RAR AL LA
2 B, (AE R R 22, X 5 Hrh
RPATIIRERZEARTE R R . ZHTA MR EY], B
JLEE R 22 1 R s iz T BE A & R B b (B RS, 2015),
WA R JRIEIR (TEERE, 2013), (HARFSE I A REMS
M PIZE e, T EEAE AR AT R R /AR T
B TR SR o (HBLEUR L 1Y b Je A T B e 4
25, AWFIE FET A —3(Passolunghi, 2011), I
2 RE A 3 IR 4 v T e PAT I REWE 7 A IE
P, IEIIN SR ez T LRI
H1HE J1 U124k (Manuel, Bernasconi, & Spierer, 2013),
AT A B S AR LB AR B (XIZRE, 2013),
A SR TS iz F R, GO AE 7 far A5 440 A
2R KNS T (Bergman-Nutley & Klingberg, 2014),
I, AR M e PR AT D RE AT 9 AR B T SR I R TAR,
FA Bl T IR A PR A 5% b BT L B SR g iz 1Y)
F PR T A g RO BRI e A AR
P2 BRI LT SR s A T T 5 R PR AR AR .

5 45ip

FeF RS ET, AR 458

(OFETE . ARAE = A fafr 400, BURdl)LE
(%) i SR W P T R R I 2 Bl 3k 2 T IE R 4l L3R,
H 35 75 TG B0 faf 2510 14 5 s 6 IR LU A £ g 1Y)
Hhfs

(2)TCiE A& B dH i S 1E # 2 L3, FLOR s A
AT FIBE AR 23 Bifi b Je AT B Aoy A BS i AR 25, HK
SR R cigi A i N = R R TR o = T

ZH AN

G)FEAR ] b Yo AT ffar 4544, SRR 4L L
F14) SR 0 30 7 P A I 2 22, Bt 67 i B9 T
PRI ) L3 114 3 W 3 P 7 P B 2 PRI

2 x X W
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Abstract

An important aspect of human cognition is that performance depends on the strategies that people use in a
wide range of cognitive domains. In the field of arithmetic cognition, the performance of strategy utilization is
influenced by many factors among which central executive functions (central executive functions, EFs) are
involved and play critical roles. In previous studies, researchers tended to focus on the impact of central
executive load on the use of arithmetic strategy in children or adults with typically development (TD) of
mathematical ability, whereas children with mathematics difficulties (MD) had been out of consideration.
Consequently, the present study used the choice/no-choice paradigm to investigate the influence of central
executive load on the strategy utilization of children with MD during arithmetic processing.

Seventy-four sixth graders consisting of 36 MD and 38 TD were selected in accordance with previous
studies strictly. All participants were asked to finish a two-digit addition computational estimation task with
rounding-up or rounding-down strategy and a secondary task at the same time. The task consisted of two parts,
strategy execution and strategy choice. Meanwhile, we manipulated varying central executive load as a
secondary task by requiring participants to memorize five (high central executive load) or three (low central
executive load) digits presented randomly in sequence at the beginning of each trial and ranked them with
descending order or no digit (no central executive load).

Results showed that: (1) In terms of the strategy executive, the accuracy rate of MD was significantly lower
than TD under the three central executive load conditions. The reaction time of MD was significantly longer
than TD under both “no” and low central executive load conditions but not for high central executive loaded
condition. With the increasing of central executive load, the MD had distinct manifestation compared with TD
on strategy executive; (2) In the case of strategy selection, the accuracy rate of MD was significantly lower than
TD and the reaction time of MD was significantly longer than that of TD under three central executive loaded
conditions. Compared with TD, the strategy selection of MD was more heavily influenced by the levels of
central executive load. Likewise, the performance of MD was influenced by growing central executive load on
strategy selection other than TD; (3) For the adaptivity of strategy choice, the higher of the central executive
load level was, the worse the adaptivity of strategy choice of participants became, and the adaptivity of strategy
choice of MD was significantly worse than TD under all of three central executive load conditions. These
findings have important theoretical and practical significance for the profound understanding of the potential
mechanism of MD with worse strategy utilization.

In conclusion, the strategy utilization of MD is worse than TD during arithmetic processing. Though
strategy utilization of both the MD and TD is getting worse as a function of the levels of central executive load,
MD are more heavily influenced by central executive load. The adaptivity of strategy choice of two groups is
affected by the strength of central executive load and the adaptivity of strategy choice of MD is always worse
than TD. Moreover, the present study contributes to explore how the central executive load influences the
process of strategy utilization clearly. Combining with event-related potential (ERP) as well as functional
magnetic resonance imaging technology (fMRI), future research should further explore the changes of
individuals’ ERP components or brain regions activated under different levels of central executive load.

Key words strategy utilization; central executive load; inhibitory control; mathematics difficulties;
computational estimation



