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2 1 > 2.3 4 2 , 2

REE B & i x4

CHTERHE RFHE R OB R, W 411201) CAETPIBIE R FE O BB, I 430079)
CILDURF T 2B, I 430056)

W OE RS, RAETE MRS M AL DUF SRR S, W T 75 S/ NAERILE
TEWIR 25 2] J5 R BDUT27 ) O STROR, IR AT TIRFFRCRAVIB BR . 25 R A B, 4RE TS MERPEE A
XFLF AP S ) A R SE B L, TERHAE B 265 ERCR A 4 XL A D727 > B AE R
A—F RIS B E BURECR A Y, HERIZHE B, FESHBRTIHEmA. 5o, KREFEHM
BEELPRE A I MSE DU, HACIC AR B ] A2 R i a3 — 2, A ESSRUEI T 0 AT ik 5 45
ML, PFE A S TS5 A B T2 ORI [ 0 1O B ) i b 4 SO R IRAS, BT s R A A T I
MIE A 1) 155 SRR P RS, PR IR ] R IE AU AR, IR I DFE i AL .
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1 55

HE T BT AS RN I 2% 1) S0 FAE B AL 3 R A 2
A H A IE H, ANTDE T SR 2
— ANEEWNE: TSN RS B S
1A 15 5 P74 (written language production) ™, {44t
(48 2E T 5 (handwriting) 77 3032 # 95 5 2 (2 U
B )5 A (keyboarding/typing) J5 2 TR RS, %43
1E & 3 F FE il 2F A2 b By 2> 4F L #E (Longeamp,
Zerbato-Poudou, & Velay, 2005),

MAMERE IT=CE, MR A TF5 A H
MR I B (1 an T R DA K mT PR AR, (Ha B A
BRI A R BT M E e TR, B D)
VE ¥ 88 1B 1k (Siilzenbriick, Hegele, Rinkenauer, &
Heuer, 2011), MINTELEERIEE, 208000 0 18 202
(multi-sensory teaching)#i I\ Ky, F5 (2l F2)H
) Y BT IR R S DF 5 R & ¥ 22 Ta) A9 B 446 4
fit T 1R 5 2 A9 % 7b /E A (Shahar-Yames & Share,
2008). A WF5#E (Masterson & Apel, 2006)fK 1%, F
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WO BERAE P AT BRAETEE T 5 aERr, THES
A ERAE ShAEFE A2 2 102 0 2 i A (550 $2 HUJ T v g
BEARAIEA R, B F5ahERERA,
W, SRR UR T 5 R 2= S iR &1, AThe
SR -] 1 U PR AR (Longeamp, Boucard, Gilhodes,
& Velay, 2006), 276 Ky )1z 1Y )2 R AR =
H R Z B3 (Konnikova, 2014)
EAMFFEHE O A B2, A TS 7E §uia fl
kS 2] J5 V] R AR AE — o IR 22 51 . FAAE 1990
4=, Cunningham F1 Stanovich (1990)5k % H i
Wit, B T/NEAEYEE A TS L AL
i AR RS O k2 I PFE RCR, RILTF
558G FIARSHE Y, B9 fa i E
TIHAENVE A A o T B s
SIS PR R SE HT N K, BUIZRE )4, nz
JLEE W] R K AR 8 /N 5 52 AL RE I 29 T AE 2 > vh
gy, SRR, Wiz k. M,
Vaugh, Schumm F1 Gordon (1992, 1993y X} 49 &
SRR DUARG S 2 A e 2 R RELEE, JEXT
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WRat 4 LN 745 . METE SV A RSCR 1259

SEE AT T — RV, G A A o6 H
AR R R, DU e AT IR ik 40
FEYIN G Ry 2 A SR AR P b 1) 28 S8 A4~ 391 £k B2 15 LA
PR ROR, e RS A AR Pl <y, Rt
TH A B RS RIS 5531 Wb B AR IR ) SR E B A
Bl 2p AR AR BOR JU B AT PR TR A ST, S5 R LI,
T 5 R B A 2 2 5 W A AP B AN AEAE
ERIE S WA (Stainthorp, 1997)% E 3, #
i& Cunningham 71 Stanovich (1990) /)t A& Bt (1 $f 5 2%
A, FETHEANES R T BRI THAPFS bt
Z SRR T i, BB XA GHEAT BBt ) R
AlREA A —FERYZE R . T2, Stainthorp (1997)LA
ARG LTE R XTS, TERE AR s 2 S As DAz Il
R, A5 RIRE & BT RN B A (127 2 B50CR
ANHEAEZES . BTk, R T /NI ) S5
MR ——F BB 5, JPRXT Gt — 097 e 2 2
JLEASN, HACHEE o T 5 i AWy 2 2
BRI ARG A SE, 450 R KB 4
LN F 5 NI T8 4% A (Longcamp et al.,
2005, 2006), F KX 2 2 B B R ) i T e kA%
5% (Longcamp et al., 2008; James & Engelhardt, 2012)
g, SRR AT BE 2 L 3 K R4 7 = B
T EZA T, SIERM A R A Y 2, ]
RIR: F5 FR A TR R w2 OSSR
17 AR AR A RN X, anZe A ig R X
BTG /N IX . RN, X b B T 2 ) R
WIEFEE M5, 5834 (Ouellette & Tims, 2014)
VIET i AR 2 2 AL, Dh/heg AR A X4,
TSI T LSRR DRE | B A AL
fe, AMT5E A AL R LN HIA PSS
FARIR B R SRR ROR -

STE 2, BRSSO R 5 L] ) TS R A
2 W LA AR B 45 RIFA—B: FREFH I
HIG PG T, e T FH5aENR
Pfeul”; AR =, T5 5 ARG R
FF AR PFE RO, XizRuidtd THk R . A—
I 25 R 1 2 VT BE 5 0 S LRIV R R 4 I
JPA I IE A G, X220, 2SRRI
HEEMRAER S, F5 SRR X 7Rk 23 1]
5 BB AE T e HA #E 2Z/EH (Longcamp et al., 2005);
AXFERI 2 2T, BB R HE AR AR e G
IR B HED A, B SRAE A B3] R AE Y H 2
fith o EPAY CAAFEFREIEMBRAEE ST, B in]
27 ) JUR AR RN A TSl X R 2o

REYFAEERAE R, 5IERIFREAKR, TE
B A S BR LA O AR K TR A
il 3 2 (Ouellette & Tims, 2014), Bh{E RS>
ANTFITEAS LAk A Bl 7 A g A A R o T, 2
BEANARAFAE LR I FBERAE, S SCPAIR] 19 2% 2] L
SPARZ G52 AR T X SR R o S S B BRI
FPAB R X RS, AT REAL BAIR] (Y27 > %) 25 > S A
FRIEAHUR ., HR, A —BUarsas R ag s
Y SCHRI Y SR E TR R R AR A G ISR THRE S
T, AFAEA HBEE W T X BRI K DY
B ET7, 2006), ATLURYE & & HAEEH TR . 18
BIR LAHTF B R BT oy, 206 25 3K P o B
IR, ACE SR S R AR A 5 1)
K, BIREIT F5 SR, HXIEAFFE
T 2] WS T AE R MR A 2T b, B TR
KO ERFREFRHHEGNAE, FILTIe R R
FEIL AT, #TRETEDEE 5 2] h kAT
T8 X A e, AT AN R HE B 18 55 % B (4 D,
] B 55 1k B 35 5 > 07 =X AR

F USRS 2 20 BPRE U ] R sl 5 348 7] L,
DA — 252 52 <5 Gl L 34 A7 78 19 AT RE 1 S H
FAF o B, WFMIBIREE Z B SCHRIa T 54
PUF R P SCF, DV e 5Ll B30y
BORFE, R DU R SR 28 4B S R A —
R, RIS AR C B DUF BRI E M RAE, X
T 2 2T AT R T B TR A R 28 R )R A S )
KR, FENFRREA LAY TR
Iy AL 46 T S 2R B 2 (E) B AR R e B, AT
REXT I ik 3RAE 7 AR H R, PR I SV L3 i A
PR -2 ) v BE 0T R MR, eAh, W TR 1O
BANE, BREXFEEEANT, #ASFEN
FHN A R M AFAE TR 22 5] LAl D AR
2 A0 P A B i AT SR 491 (V2 i 400 9 A B
Ny 98%), HAHL G T 5 I 5548 R AP
T2 JE F B M R, TR B T IR A
SRR A, BEA NS ST BE L S B i, T
FICARAY S 2 M B DF & AR e T FE3)
VERF TR A G R AE F I BT = b, 5
=, DUB T ARELE ] AT X R, TR AN
T IA) B N SOG AR e B B (SRS DY, M R Y
2006), fdf LA g 2 20 b1 Rk BE 06 G 1 8 XoF 2k
2J 7 O T HEAE o BUARIUT 12 2 J2 X TE Al
B HATIRIBICAZ I R, B0 B A w5 P 3
FR I AR SR CRLRE, R, XIAE, 2014),
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HF T B AR XE S B0 Y 17T BT (R e
MR, 1997), TEDLF 7 L ANAAE S8 ) BT
o e 4 o AR B AE 5 slop A R AR T
A, WARME B & e e, A
T8 K 25 > 07 U AN R T vl R R B0 2k~ I
NS B ERAN2ESR

X F5 5 PR sl A DU B9 2 AR A G R ok
A, a5 =4 PS5 (Bonin, Peereman, & Fayol,
2001), F5 77 A DT = B SCHAE TR, R)5
W IE gk, FEE A S TEE, s AN S
Ji T #2 /¥ (peripheral motor process)r= i FIE . A
AT DAL 2, AR TS O, IE kR AR
2, RIS S AR WS AR R, 54k
JE SRR P (] I R [R5 AR 0 TR fan A 17
DR ADRE R IR, R e s 1
SCFNE#, IEFE AT RE H s AR, EdE, =
%, BRHE, 2003), 1) ANESVEEA DS T
Bl PR AR B A 0 IR PR U 2S5
SEPE R R, LRSS T AR
FHRAMHAD LR, HTATETEEE PhamA
PR Z T IR F I RAE RN S SRR Y Y
et R XA, PhE A RN 2,
DU BT i () S IRk R A ek, (H
ISP I AN R 5 1E ik 577 1 IR W A0 R s A R
JPEIIKR . F5 S5PFE A DU AN e 25 5
ATRE S 25 DUF I FA S B E ok 5 PR SCF A ]
FpALTE Y E

MEIA T TR A, HA R 8 52 BRI,
B AR, OGS IEFE . FEMFEL, 5
SR SIVERR Y 1 Jo oWk . A LUK % G a5
CREAEE, XU, T B, 20, 2009)%£8], BFa
W A EL R BRRE M 75 N T, WRsE T IE T,
PER PR S AL AT R AN B . A
192 # (Tan, Xu, Chang, & Siok, 2013)F54H 52 WA,
MATTEA R E N R AR LB R T A X, R
PFE A3 1 (i 5 0] ) 152 B G =2 (B A A 1 1)
KR, N PFE i AL T LR B ks, #2
7 DR B A )l FH AT i 2 X607 1] A 3 A 7 T
e, Ho, JFE SRR Z AL, 2R A
R Z, WILESHTFIEIARACE . PhE A
BB N ) 16 Bl A5 4, HLTE S B R ) L T
e 5] 3 00 5 1 0 4 = I AN A5 [ T e PR
ABFE, S ARriE—PR, %br bk, BATE
FPFEr i A DA R DT A it 8, PR R

HBIN R b SRl B R R AR IR T L TR IR
SLZ TR] R Je] 8 Bk 2 (Weekes, Yin, Su, & Chen,
2006), WIHTETIR, F5 5D A DU 0] GE Y
SO R E . TR S IE TR R ERSS, 42
7 P 5 0 5 3] A BT AT BB AR EL A SR Y
FRMSCR, TEH A 07 T W] BE I AN FE < TF 5 s VEIR
P, R AR, F5 5905 A Gk XU
INEA R A5 R AE -

MAE RS, H\F R E T
A, BN SGEOE G, JTFB0S RS9, 16 E A3l
1% (Zhang & Damian, 2010; Qu, Damian, Zhang, & Zhu,
2011), i) 8 F5 SE A BEFIE . sRBRE M
ZE1%.(2010) 88 R FH S50 77 VAR T 0L 4 AR XL
FIE. & LERGS R, AP A S B
120 R Ta) i rh U Y SR R4 0 T B A A
A, SOBBCES WIAE s, H K fig B Ul I D)
HPFE A 50 OB RS, #3800+ 1
G, METArA, PFEmARKRS TE —F] e
s 7O BRI S R CRNE AR R, (AT
FHHE DT NIEF 1 RAE 2N S0 SRR T 1 3%
o, XELATRE BN A G A . — P S Ak
WARBEY, HTEZ2FE5IERT, AF5X
FHFATREEANEE 7 7t B I, R KW F
Hhm AR AR T, MY FRTFES AR,
H T AMNE SERE 7 il REfS AN 251k, e EF SN
FOF, ATREA L A BE FIE RME, X R s
HEAMCTHRERT RS, 456 ko, &
BB T 5 > AN T 9F 5 fi A 25 2 % 355 B4
HEHER, HEARS S5 EE, IERS
D5 A A REAFAE T 5 SRR,

Bifi 5 HLE D 2% 5 R R B3 b, FRIEF AR
b DR AR L D B, e b B BB AE S P
(CNNIC) {2014 4EF/4E E I 5 ) R, #
1k 2014 4FEJE, HE EMBAC A 2.77 12, Wi
Ho6~11 2 ILE SR 7.5%, BT 2100 71 A iZBr
BOLFEIEAL T2 2] I 548 1 DU ry FEat i 19, i
11— e =R ZAL IR TR B E #, 55—
J7 T AR A0 LI 4% 6 FH v 2k 2] O as PR
iy NIESEADUF o XA KRR F M 5, XA
SEBR SRR Ak LA o 13 AR XGRS,
XA AR FRE—FE S R, B4, SiGHTiR
i, JLEXAAE TR TE 595 WA AT
KAF 2, 20 JE S B AHT A > A B e, 1T
X E R AR B AR e g 7 55— 7, JLEXT
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EAETRMNFESIEMAMMIT XL, BH
L2 X5 PR [RISEARE T, 0% 4555 A AN [ 69 4 1
We? AT A0E i B2 Bk, FEHhg b, DS
BT 5 OB il TS L 7ESek b, O
LB 2 7 3 B B AT 2 ) B T S0
PE—ERE R

FIERIHT IR A 2R, BETOR R A A
RS MRy AR T R H AT, FEIE
AR EH L TR D& i AK 22 23 D7 1
MO Z UL, N R )& )L ALl PR35
AL RSP, AESE eSS A et L AT 1 A%
GERUF A, TR R L X 53 Ry i H
RIBARAMAL HE AR . MRIBIRAINS, &
ZERAI R T R, MR E, JFE%
ARMITE R, LT LITERIE e R 5
T FIPEE fay A PIRR 25 ) J7 O L DU 5%~ A
LS 2T e W RRA T SRR B

2 ik
21 X%

T80 e 2 AT T 3 DA 7 el 2 A 6 4 2 A BE
75 H/hA, Hob 123 9837 A(BAE 17 A, Lk
20 N), SEIRMARTE 10 2 10 M A Z 13 % 34 H 22 0H),
SEEZA 11 % 8 N H 124 BE 38 ACGEA 21 A, &k
17 N), 4EBH7E 108 10 MAZE 124 9MNAZ
B, SFH2520 11 % 8 A o IBE_L R E SCE 0T
B MGE 4 DXCHER 20 B R 26 5 FES 6 44, 16 S04SR
CA 1 NG ) 1) 22 S PR 30 36 BN A A i 3 22
5, 1(72) = 0.80, p= 0.427, ZFrLLEFIZFK 6 4F
REYILE, —J7 TS PR R /N A X SO I S AR IR R
KB AT, AR TR MR G 5 —
D7 T2 A ZAE AN 4 AR TF R P B R IR
A2 T PR A, WO I P AR 1 P A
48, BRERCABGRME PR A, AEH
SR s AR BRI R A 2] 7 A BRI (Ouellette: &
Tims, 2014),

22

DN CBUFAE B L) (1988) e LAY 30 AMEEA
5, TS, X 30 ANFERRCEIT. i, FIEIIYL
HERHE TG TR TP A B AMOZE S 2000 T1
FIRE, WEE T ST N TSR TR AR 4k
W3, ARG T R A AR B S kD
B, AR LS 5709, BT 3 AN F 5 HET
¥ITE 5709 LUR), HE 27 A7 HE R I B e

2933 & 5655 Z[0)(M + SD = 4322.89 + 714.42), H:
SEEEE R 3 F 12 (M + SD =8.33 +£2.20), H%
RS 124> AR EER 13 A4 BSL AR 4 4, 2
FLFEIZEHE 14
23 EWigit

SEHERPHE M AMTFE GG, %
I H AR IR AR LB 1 2% S S RO DA R ad Ho B
IRARA L FE I 2 LB ROCR, K 30 2 > 1A 80,
R A5 A6 A S 2 2 FLE . = R R R AT,
A AR B R R (B . I8 AR, Rikbr). 42
Jra(waknEl . EAPEE M A, B TE). BE @k
KN R, Zh)5), AR B 551555

HEREFM TG )E, RikbrdlLEME
IRPRA L TR IS 22 i FE N S GRe % A N 46 ) 1 ] 42
PECEA B E R, S B2k ) Oy A
2 ME M JE PN BB R sEm, K2k ) U
2 R S s AR RA LB E ARRER- . =3
RIRGWIE, AN ERBRE @GN . BhRd,
Kikbrdl). 2207 X (plml . wEITmA, 1%
SGFT). M ER o . S, ), W
AR i R I 55 43 o

B 5 43 BT PRI 0T 1Y 2 2 PR R e TS
oL, Dt — R g it M 542 o U
Kb G A G —JE B 5T A bn 2 )L B i 7
Ry X 25, 1E R BE— Bt AR 2k >0 18 DL T /Y
AR BE RN, B4 7 07 2] J5 s ok
Ferysems . =R WA, A28 R % 7k
i EEPEE A, AETE) . MRS
N BERR, ) B (BN ST A, bR
3 AR, HASRCHINEAT 7 IR AR AR
JLEE S 3 P FR 7 2 ) kb, TR (] B — B A (]
AN T A5 R, BRI 07 %
2 2 JE WA R FE B o [ A% i R AR S R —
PRI AHTA
24 ZLEERF

S B, GiiksE S OB B, SEEE IR 2 7R
3000 LAY 70 LT, iX 70 DNIFEINTE/NE1E
SCURACH, 2 kI, M H 8 S i AR AN
MR 30 MILF

BB B, AEGE T BB, HR R — 24 ST
XoF i A R S e, WA DR 2R PR S
T BN, 55— S & B F A AR A —F ik 3
FARTEIE, B LIRS KAk S o], W IS AT
B U . DSBS R W 5 s S A S g



1262 i Bt}

EE ¢

48 4

WG, HWrE Ef 2R 5] 80%LL EAgbriE,
SRS N IRBRH (TS IEW 25 A KL B AR
TS IEM 25 LA, Hi 123 BEikdR 20 A(M +
SD =27.95 +2.19), Kikts 17 A(M+ SD =15.24 +
7.44), bR FNAR A bR 4 ] W S A TR AR R
F 2R, 1(18.36)=6.80, p< 0.001, 124 FEiktn 17
A(M £ SD =2829 + 1.57), Kikbr21 A(M=SD=
13.48 + 6.93), PN S RS2 B AFAE IR ik
FIER, 1(22.51)=9.51, p< 0.001, {HFH PR
R E SR B AR B 5 225, 1(73) = 0.997, p =
0.322, PAFEMIRARALWT S 4t 2 0] 22 57 8 W 3,
t(35) = 0.54, p = 0.592, BFPNPERBPRAIVTE LSt
Z 2 FWA T3, 1(36)=0.75, p= 0.456,

BB E, SRR BB, BENLE— N PE(124
O NP AT A, TR E T
—NPE(123 IO HEHRF ST, £ HEHET
B> 30 A B R AN IRE S ), PR
iy N\ 2L R AT P ik B DR A AR 2 ) G A PF),
R TE5HMITEFERET S FIM L o IR
— R IE BHARUR, i F— 2 ZOM7E TR A b A 5
BAESS, B 30 ASTF Y1 i ) 2 B PR AR
L, BbREPRE, BRG] —H, %3] 6 Ik, &
JA—WR o RARIE2E A GRS WRCR, AR BRE 22T 1)
T BRET R, DASE BURRR 2 ) AT 55 R ME, PREA
IR TS P FERT Y 25 3%, FEALN
15 530, bt BRI E T A B, JEATR
PEEA —E Bk e, FUR R AR S TR A
G sH BE S, XSRS T B2 - a
AL AT TF 5 W SEBR TGO Ay il o AN HH D& 5218 fip
RIS Tt BT, SRR AR R I B, 44t
ANE IR E A4 4], (BT B 30 ASFHEB R A
S X S e A . XTRTIGA AR AR T, %
HFREE R, X RIRIRHEAE N T, Zid
W2 2] i A

SR B, 2R MBS B SRR — IR R 58
BeJa, fE— R NEET R UK B 30 AN RHLAR K
PAERSY, £ 15 A5, —#B5r AT e 455 il 55
(R ), — o A7 oA e R 0 56 (P e ) o
(112,555 I 56 0 5 #0825 ) 3k i) s e, BT
AW G, AR EEE, Wl s,
FRAE R 508 H 5 MU AT IR, AN [F] Y 2
PEALELHE IE AR S T0LE P 1Y) 3 S Ul i PR A B,
HARAPINEITE AT o R P AN [R1 0 ME 2 B m)
REsZIm, HEAT U, 5B —ilhilhy A &,

WA B 4, WEE T 5% 8 7 Al s &
JEXTRAY, B A B TR B BIWEET, A BN
PEPETF I B B A IS 5 WU [ [R] Bl 3 K.
MRG0 —F— 5 o WO TEX G 1Y 1%
BRI 1945 3 Z R A ) B BE RS 4y 3
25 A 2B A A2 A5 543 4 o I 6 0 i rp iR
SRR S B 58 B B, RS R R Y 2

BB, JBERNEERY B, ARG 3 A H R T
IS o TR ) 56 %o A I, R S
g s R
25 Hitoh

K SPSS 19.0 # A4 B A T ik e it M
S0 J5 255081

3 4%
31 FEMHBFHANGITILENFEZIRE
SRy

e, KA R4l L 28 i FP O X4k ) I 2
AFAES A P B A 27 2 ORI ILIE, DLk S
BARM A 3, XPRRPRAMIF, 2R i FE A4kt
R, RIS R, SRR,
Yo BRSNS R, R H e A I UR
FIILIE . JEEBAEAE2E ) it s L &, DAL 7E 2k
A B A2 B 5 GHE T bR . AR ILETEA
R B5E AR 1.

PARFIE] . 2R 07 SCRGEAR 2R A A8 &, 42
BE B R, T EZNEN T 2200, &
RSN A AL 3E [ 12 45 5 2 30 B s 7] 119 245 £
Mo SEREB, BHE(F(1,71) = 88.11, p< 0.001, 0> =
0.554). %> )57 (F(1,71) = 5.46, p = 0.022, 0} =
0.07 ) FEARIEAI(F(1,71) = 88.38, p < 0.001, n; =
0.555) A =34 0 ¥4 Wk 2 o s Ja] RN A AR 2 R il 32 HAR
F 2% (F(1,71) = 84.14, p< 0.001, 0} = 0.542), H}[f]
gy > 5 32 AR .3 (F(1,71) =9.77, p=0.003,
na = 0.121), IEFRIEHIFNGR ) J7 2058 AR g
(F(1,71) = 5.47, p = 0.022, 02 = 0.072), ], %)
J7 AHAFR BRI L HAE T 3, F(1,71) = 5.97, p =

R1 MAIIEESINEHBEEHRESSHEIAM, SD)

by e Kikbrd
%0l —— n —-— n
A s ORI 2=
- 27.95  28.40 1524 2735
=LY
T (2.19)  (2.14) 20 (7.44)  (1.90) 17
v 28.29  28.06 13.48  20.00
5 A G5
PEEAST (5 228y 1T (693)  (6.96) 2
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28

#r —— T

8= BEERA
20 L

EHZHE 5

LR Jai

TEBIRHH
Al 1

0.017, mp = 0.078, Ay it— 43758 A AR IR,
= E AL HAR AT R B s BAE e, s BAEH]
EILE 1,

fal B x2 B AE R 56 & B0, STk AR 4l L,
T-5MPEg A J7 X B2 45 s STA Rl ) 5 B
]84k (F(1,71) = 0.26, p = 0.643; F(1,71) = 0.05, p =
0.823), BEMKE AR FER 2] )7 X E >, #BIA]
FEA B UL Jenies I 80) . B RS trddd, F
B RPEE A 07 X B2 A S s ST IE D 2 (8]
FAEAER B E 22 5(FA,71) = 133.16, p < 0.001,
no=0.65; F(1,71) = 47.68, p < 0.001, ny= 0.40), &
Fis AR AR 2~ J7 e A 727 2], BRA AT 2]
M. 25 b, A TS %2 R AR
HBFORbrdLENDCFEE S IUE, BA R T
Kk brdl L I 2F 2 i , iEgE s i 2k )
SEARY, W15 RARE AR ) TR E AL . $2
TOREETR O, SR X% E, JLEM R
INFHEHZAS 5 3B DU RO = AR 2 2200
32 FEMHEMAGIMNILEXFHBINAEE

IZHE SR

R APRFEEE L, LW %) s
B DA B PR (G 280 A 12 5 5 (BB s 8 R B, LA
Ko 56 25 2] 5 SO ] e it i P S B 38Uk 25 5
ANRIEILE S 5, TRz SRS RS A 1E
LR 2,

o0 F5
| PrERA

= 27+
jug

BEFERR
TEBPRH
& 2

4] JE RS

FIHZHE 45

ETFE S P A WRCR i 1263
30rB
25+
20
15 F
or ——m-— PEHA
5 1 J
LT Ja il
TEARBARA H

W), 28] 7 U S IR BIAE M2 1S B2 BAE R (B iR 22 2O PR iR

® 2 MAILEZIRMBNEEREIZEENESS
iR (M, SD)

452397 X IBbRe n RiBvrd n
Bz WP s Pl
P 28.40  29.65 27.35 29.06
5 45 >
THE% (2.14) (0.49) 20 (1.90) (0.75) 17
2 28.06 29.71 20.00 28.86
ERINNE
i AL (2.28) (0.59) 17 (6.96) (1.28) 21

L 36 AR | SR AR R A 2k~ 07 O F 7R 4

D56 B 2R R AR e, HEA T EE N AR Y 25 40 B,
RN TR 2 > 7 e R R R A | A5 4y 22
S GERR B, MBS (F(1,71) = 56.49, p< 0.001,
ns = 0.443), EFRZEAI(F(1,71) = 25.53, p < 0.001,
no= 0.264), %:>JJ5(F(1,71) = 14.11, p < 0.001, 1>
0.166) 114 TR #5252k >T 5 20 46 5500 32 1.
RS2, F(1,71) = 17.77, p< 0.001, n3 = 0.200; %
205 Ak bR R AW A BAEH B3, F(L,71) =
12.13, p=0.001, n>=0.146; I 5 F5R F ik bR 2 R Y
THAEMRE, F(1,71) = 18.33, p < 0.001, ni=
0.205, 25> 772 L SR PR ZSALFNI 56 B8 — 35 A2 HAR
A3, F(1,71) = 14.23,p<0.001, 1> = 0.167, K
PRUT FR S BAE R RRIR, X = F S BAE TR
55, s HAEREILE 2.

AT SRS AR R S R W, FEibbrddrh, F5 A
P i A W Fh 2k ) 7 2R S 25 5 30 00 T o ) 6
A IAAEAE B 2% H(F(1,71) = 0.064, p =0.802;

ok

301
28
26
24 +
22
20
18 |
16

o F5
 PEHA

puzza)
pie Svy L

5] 7730 SRR 5 A bR IR ) 32 HA R TP (B iR 22 2O AR IERR, ** p < 0.001. )
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F(1,71) = 0.039, p = 0.843), B H R 2]
J5 20 B kbR gl iy &2 2w, AREAEA B T RA
MBS HILE, HPR—8 (BFERBRd b, W
T 2] 5 AFAE 0 35 038 BARE T, BIDAE SR8 A5 4y
2R BFEFA,71) =30.16, p < 0.001, n; = 0.298),
TEVEFR I FAS 0 2% A B EFA,71) = 0.53, p =
0.471), BEHRE X KIXRILEN M F, T55%
> 5P AR X FN RO AR Y, (BF5 %
WA T4 REWEMCES, HXHEMZ S K
BN B
33 FEMHEWMAGIRILENFHIAMAR

SHIB 1R

S ARy It I 2k 2 S s R W1
Je, VISR IEARA LB 2 WA 25 2] 7 X ) Eikbr
Jei, TR 3 A H AT 25 > 1 R B2 5 R,
DA 25 ) O SO 25 2] JR e AL AR R R R
331 FEWMEAILELERMEIAREIRFHIAK

FERICIZRIF

B E Rkt LE LR A N E S5,
0% 3 A AN, FE AR 02 455 M 55 T
A AR AR IB L, IR PR L Sk 2] J5 78 A [R] A a] 55,
) FIA B 35 R BLILEE 3,

PARFA] . 2527 7y =X R 56 0 Sy AR o, 056
A3 R AR R AT B A I A 25 00T, R E AR
Kb LE PR T S G, AP E R
B P[] 422 3R )3 12 PR B AR AR . S5 R B, ]

x 3 BHRAIELGIRETRFERE SR BINEERE
124 5 ML 15 55 18 (M, SD)

P %3 )5 [albE 3 4~ H )G
PEPER  MASRE dRERE S
FE% 29.65 28.40 29.35 27.65
(n=20) (0.49) (2.14) (0.88) (2.85)
PREWIALRS 29.71 28.06 29.47 27.53
(n=17) (0.59) (2.28) (0.80) (2.15)
301 A
% 29 r
R
E ot
=
=
B o7t —— F5
-—B-— PEEA
26
%3G mIR="HE
TEEPER I

& 3

EHZBE 3%

(F(1,35) = 6.09, p=0.019, 0} = 0.148), 45 HIAY
(F(1,35) = 27.88, p < 0.001, 03 = 0.443)AY 5% 17 i
2%, WHE g 97 (F(1,35) = 0.15, p= 0.700) .,
[a] FIAS &L (F(1,35) = 1.06, p = 0.311)38 BN A 3%,
Bffa] 252 7 ORI = F A2 AR A B2 (F(1,35) =
0.05, p = 0.831), BEHRHCHERAILEDHIUFE
P AR X >, GBS R
i BRI A A R — Y. WA 3,

LKA, Ot LELFEZ S MPFE
WAL, Wb 3 DHJEEEEEAS 5 (F(1,35) =
2.49, p=0.123; F(1,35) = 1.30, p = 0.26 1) F1EL =5 5
543 (F(1,35) = 2.70, p = 0.109; F(1,35) = 1.14, p =
0.292) B0 AT B 0 1 T % . BEEAX C ik AR L
Kk, PRGN B NG, #4AF T IR
HEMREE, BMEER 3 NHZARNHE S, f%
A FEH BB
332 XREHBIINEZHEMEIAREIZiEN

EBIARP SHICIZRF

it — 50 2 T 5 Mk A 7 U
SJPCFJG WCIC R RO o B AERTIAN IS AR, (B
MW TR G )5, %5 kbR i gaR i vk
Koo TRBEAREIR LR JE RIS L AR5 25 G
KA b, EIAE 3038 Y 80%LA |, IR L#E %2
PR IG P ORFEIE I o B aXAE A [ s 8] A5 1
INEFA P S RIILE 4,

PARFIE] . Z5>] Oy =X 5 0 56 R0 Sy [ A48 o, 0 56
SR AR R AT B A T 25508, BB R A
H PR 25 ) 7 2 RIAAR i LE, HA A B 5k
A TR]RE IR A PRI A o G SR B, I TE] (F(1,20) =
19.24, p < 0.001, n2= 0.490), 56 8 =54 17 bk 35
(F(1,20) = 44.64, p < 0.001, 0y = 0.691), %]
FROW A L (F(1,20) < 0.01, p=0.996)., s} [a] 5l
I IR (1 A2 1 AE 35 (F(1,20) = 11.99, p = 0.002,

30 [ g
28

26

#r —— F5

- PFEEA
22 L )
HE HRE=AA)E
TR

B IR ARl LB A > J5 i 50 A5 43 B s [0] (14728 1 (] v iR 22 6 AR LR
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x4 ZBEHTESIAFARNER/ILENBNEEREIZH
EiNIG5 2 4EIA (M, SD)

‘ % [alb& 3 A~ H G
217750
PEEER B PERER B
FE%> 29.00 27.80 28.07 25.00
(n=15) (0.76) (1.52) (1.98) (3.61)
AL 29.57 27.43 29.71 23.14
(n="7) (0.80) (2.07) (0.49) (2.79)

na = 0.375), 46 AR 5 25 2] O a8 HAE A
(F(1,20) = 5.24, p=0.033, 7 = 0.208).

# SRR S ) & gk XA R RN
S HAER LB, WS 22 )y X0 B 2 5AE
(F(1,20) = 0.052, p = 0.822), ilAZ i PF5 i A FI
F 5 Ebrry L, HIC IS PRFERE RS ] i 28 1L
PFoE—Fm . HEPHELH, B %S
M A = F 2 HAEFAAEE(F(1,20) = 1.99, p =
0.174), FRE LR ETEEPEBL R IHAE M, W
Tl & 29 Jy 22 20 L T 14 0 38 4 5 i e (1] A5 Ak
PR B, WK 4, KIS R I, fEREEEM L, B
a] (4 3524 0 A 35 (F(1,20) = 0.97, p= 0.338), %:>]
77 AR B A AETE 2 BEAE R (F(1,20) = 1.79, p =
0.196), LW PIF > ) 2E 205, JLELE LR
faor FHA RIFER IR RS fEas b, mE
F RN 2 (F(1,20)= 19.18, p < 0.001, n; = 0.490);
Y 2] J5 AR AT S HAEFH(F(1,20) = 0.84,
p=0.369), Z&hMFZ>] TG, S B H K
IR RS, BWRE WA U BE B
EH—H,
4 Ve

LEAWIFR AR LUR B X C s hr L E T 75,
BE 5 P08 A 2k 2] BB e R 2 W) 45 1 &2 > UL AR

FH, BV ] B — B [ AN 251, WA B TicA2 Ok
Fr, HAPARIEMZ B ERHOERA M . W R K bR LE

30F A
o 28
K2
z
i 2t -—B-- PFEHA
20
%5 HR="HE
TERRRE I

. PRk T ER R R B2 T VR, BA BT
2R RAMAR S, AR R A B8R —
B, EX RGBSR —2, FE%Ir
K F R TIERMA . im0, H
IR AR S — 3
41 FESREHFTBAGEIXNILENFHIA

BI1ER

F5 S JOC IR C 268 B (Vaughn
et al., 1992, 1993; Stainthorp, 1997; Berninger, et al.,
1998; Torgerson & Elbourne, 2002; Ouellette & Tims,
2014), k25 2] Ty 20 5 SC LR i S Y B 352 FF A
MPFEHEA FSEHCR . T5 5HAS I F R T
FFIIEFE (Longcamp et al., 2005, 2006, 2008) 1 & #i,,
T5 Wi A5 ) FE R #E )5 22 19 5 B 8l A7 5 FRA TS
AL, APFFRNA, Nge st n & > ik
EARBIRH R, PR k) X DU A RIAE
FHARY, HEEEE 2 5 FHASESCRIR TR 45 18— 2L,
TSGR P R AT RIS A —E

I AR X BN T2 2 o] BRI Y LU B 5, HE
SERN R B AR ST R IR R AE . X EAF
TEFRERAE AR, AR R g>] 0y
BT LAAS B AR A i R S TR RS 1Y
K, AR EA S R AT HE T (Ouellette & Tims,
2014), 7= A B R S AFE ] 2 AR AR 4 B,
P LG 7 BN T 5 7 I 2 1 ] A DR v oA
B R SEE ] o BT XA T 5 2% ] SRR B4
) BT TE, HXTRAEWT T Z i AR FE i B 5%
R T B A, HAEUIZRdh R AR A& & 1Y I
Bto TEBAT BT Z 5 Z H, W4l Ll AR AT 42 il
A T A S BT RN, X R
FF5 B 57 20 T B A R S (B4R B B AR - 7 1w
SEEATINT. . T5 ShAEAT LS LE AL e B kS 4
AN, HOAT I B A R AR B 0 —— S VR 4
(James & Engelhardt, 2012), M ifij 5 BhMATE B E

30

B
= 28 |
ﬁ 26 |
.'ﬂ“’.
N 24t
@n_—+—$§
—m— BEWA
20 1
%:3)5 HR=AH S
TEHZSE |

K4 2F5 595 A G~k s 5 I AT 0 Bl a] 5922 (18] iR 220 bR i)
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SRR B RAE, PR ZE AN EOR TR+
P e A IR SR IR AT

PN B 2 R RS I U6 IE 0 | 1 I
IR U AR o Hr SRS G R 22 3R A5 A8 Hh R
VT P A A TE ek | T SORE A UL I T B
o PFER AN TS F 5 FEIWAAEN FFIE
I REARRLBE S5, 8 7= A DU Y 3 2 0 T RE A7 7
TR TG, PRI EA R B T O B TR M Y
T ROE IR BRSSP (R AR, 1K,
2004) % BB i A RV B AL X B AN
T, <FHE BN, A DR
R, YA LRI TR T, d
PR E T DU 2E R A A I T (RIEESE, 2009), 1442
NDFE A T IO RS S, A0 —
$RRPFE WAL FE %X FE ARG [F %
SR . AR, 5 A SR A P
P ZAE T EAT Y, BRI P AR 72X e TR RE B L
S B BN I AR B B S A5, YR T it
O BRR R U S TR BR S, o W IR bRd] L
ST, CE RIS R AR RE U1 DL
SEIF NG X E A AR LE M E NS, Wi B
Pl oy CER B S L1 — 2 [F] A B 25 A8 75 1T S 22 1] e Ah,
FRASE R PR T PR, L2 R 2K 4
LR R DUF A SR RAE, LRl 25 27 5 SR
FHAEA FAEIE, RS 8 > 5 1
NI, IEABRIRIL T 5 aER .,
42 FESREHESWMAGIMNILENFHE

"1ER

WTHT TR, H R A RN T4 2 2] 5 SC PRI R
(A58 (Ouellette & Tims, 2014)EL &% B, P
HAEAR 2 ST B G A2 B S  HAT TR) S R
Ho W THRSCHIE BT 5 53 AT [ R &
B BB B R, R SR 7T, YnEaa
JLE % B R i R — AR B, LA
RS S TiEd, 35 T1IEF9: (Bosse, Chaves, &
Valdois, 2014), i AT 5 % T3 R B 5
S PIRORA Y . AR AR, F5 %) 5P
A2k X B kAR gL E W B 5 R S JLE RUR A
M, BFE G XER B LE B S 2 ) (R AL
biiR (G

MBEEAME, MEARE TR, 25
=X AT REAR & H A ) RAE AL, Ho 2B R4y
PBEHIE AR EA T E LR, i
FRAL L B 777 1E 532 Mo JE Sh AR R e 18] /9 28 [

BRAR, P AL S 1 R J7 T
BAAu#, HFRFERAE T 58 i A0 f 5, X
PvE B ot ] B8 Bk R s BomeiR & A T 5 shiE
FEFP o A SCBY 32 45 5 1Y 2 RE AR B (functional
model of reading and writing in Chinese)¥, ff57#
(Weekes et al., 2006) 2 & T 1E 5 A1 B [A]
XL B 2R o H SO I B AR 98 (Longeamp
et al., 2005)t &M, HFEHEBNRET, #ilng KN
5 3 75 32 Bl DX R0 o 3K R A X E AR TE Y IR
MBS RGN E, PE i AL AT LIEA
FHHAIRSEMILEER, EFBEE ]I, [
FEARHEETFSMENTE . RIzEs R iRk
“GRERT IR REA Iz PE i A B4R .

MBEFAME, B TPE AT LFAT
LF 5, RUIE = W IEFE RSN T 5 sh ik
IER R S I0t, I RARMERS S0 e Foa . e b
Ui, MR TE S FRILE, RAGE i 5
BN T DLFE, PRGBS AT, Bl
T REIE UIE i A sh VR Z [H] 9Bk 4, 4T3 AT BT
KETEHNFERAZMEN ., A5d, MWEMILE
PEEr i ADLFXE 35 5 2] Rl B A BSCR . BT
INFENAERILER BA TE BHNFAR, ST
MIZER . AR SE AT A — s R RN, ST
T g R DU Az ik () 28 R0 L R A A A (]
FRHA A . WREIE R, AV T ILEATE
HER A AR AR A R BT LT, R B S 22
MUZBE W, HFp D f T5 % il
KL K, FH2 D UFAAAEE T 5 hVEPE
Tl PRGNS S, AN A R R S A A
SNVEFRIF IR R o PRI, ARXS T DF 55 A DU %5
S, FEHNFST AU B IE 53R 58
%, HEfnss 7R AU 5 B 5 SRR A4S,
B DT B 52 2 Ir < T 5 L, %4k
Wik Bt — P LR E Y AR F5 5 miN
FAR W ILEFITIESS . BFATAT LI, fEJLE
MR HC T, TR T DF & A 25, MiAE
FEHFT, BFULSETERE, PEkmA i,
AN REB SN JLEARAE, ARAE G AT LA I B A 27
>J B (Konnikova, 2014),

AN, HTFEMEAEI N F AR ILED
ATEGREST . B 1K e FshE IR g 155 A
RIS, ARFES KN B JKF 2300 3 Ui g
J1ry)LE AT Re 5 AR 25 > Oy O AR TS . e H 2
HO AR BARH A L3, HPF S A LR T M I 75 fr
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R /N RN, SR A BRI L AT
i BEERRIEA LT TR A A H R IR
& P TR, H AR A AR AL L EE (Y15 SO SR
F Y0 85 41), X8 JLE 41 58 Bl 24 AL 1T SC
HMAES, CEAEER T, S RECT A1)
L, PRI AS ARG O A X LE T A 1 R R R T
B B ARSI PR RE 3 HEA T8 DA 04 ) S0 i o
HIRA ST & I (Ouellette & Tims, 2014)JLFEEA
B L . PR K5 %k 2 Jr KA I F AR A 52 BAR
AR ILEQE® 5% 2 K 68) 5 4 > Jr i A A
138 HAEM(Vaughn et al., 1992, 1993), {HILT 3%
SCHIFIE S5 R BE I AN RE B FH FIFE# T . T
2L s Nz R LE T A SR B
JIKF L WG ) SRR A TRTI, FESE T
Mrod fevh 3 DLa ), s s R e 2 ae k%
fe LB AR H L, DIF )L 5% 2) 7 e &
HAFELHAEH
43 FEEFREHSEWMAGEIXILEXFIEIZ

BRFFE A

“GREL TR R T A B T B
EHADF IS8 MFREGERE, 2%, 2010)
TR [ A [l 8, & B B i AR e 1
T SCE RS, ] A AE AR 1R X
TEERSS . BRI, M IF B UL F A2
TEfe T SUBBESS . (B4 BF 98 CRPIEESS, 2009)%
PrER AL WAL T FIRIL, X 5AM AR
PEE i A Gk I P 5 2 o) ] ) ¥ Bk
RIE—E, WHoRPRE M AT BRI A 24 2B
I

AW KRB, kbR LE L F 5 MPEE i AP
FirRE )5, - BE A LRI S (& 24),
BURE WA 2k > J7 XA B T2 S L . TalkE 3
A F A ERTIR, HE SRRt B A W A R
(B 3), UL LR > T A R Tl R R,
P AR S 2SS T 5 ok T o B I8 A9 a5t
T, IR 0] BB A T B A F I ) B () i — 2
S, X ARBARAILE R, SRR T Bk
br, 4512520 3 AR, HAicCRREBER [ Y A2 1L
AL —2, Hasts EERBE S LA 2
AN B 4), XFIRATH W LR EE T
FHEAEME, “RERFIFARIERATAGEHIN,
MEREITA G ESE N YIS A Bk E
PEAER XM AT OB B SR —
itifr & EFES, TEALRNEHT T LS B

HARPTIE, L RIEIT, W T 5L 5 A
FETIL A N

P, ERAFFEEER EIRRREIL S T 5 52 2] o)
S ] DU AN T Bk A A BY T 00 Y ICAZ R
£, BIORBE R BLCIZAR TP« TS5 o>, |
VIRAE—EREJE ERE TR T IR . Blig
b, SERERTTR AR N A A H—, [l
REE TR BEE A, DU IE 7k AT IR
A7 T B SRR A1 J S VR Ry 32 BEL BT
B M, wargE R AT OSiE i, a R K
WRER TS, WARIFER AR T, ZUl 0 B i
HRIE T ICIz AL, B T aDRe s TR, M
SHET TR, AREERC K, TELHIE
e Bk 455 75 T LU PR A A DL, (BRI
M JERE S RILT 8, G RR R T M
R EEOIE PRI A O, AR S
FEFF 5 IE TIERAEZ M YRS s LA 5 . =0, ik
A DEE A o S B IR IR S SRR A A B
ZEAMMTFH A, IEAHP GBS ROR R, 25
b, RERT G T PR A TS 2L
(4, TR 2R K R T 5 R PR E i A 25 1Y
BT, SPEOE PRSI R4 R

I35, RPRLREAR I TN T RS
AR SBOR L B i AR, IR 2 SR A 2 7157 2
H1 T 25 0 AN KA 25 1R — B B S 2O WE . i T
PEE AL BB, FRATASBEE IR B B IR A
T, R IR BE L 4G 56 2 15 A7 7 45 1F — BUPE L
IO o AH DA IS B 9 0 73 45 2R ] A BEAT (B2 dfEae . H
—, XMEBREILEN S, PHEmALS TS5 Mgk
A7 RS R 2 U PR S A Gk~ [
EHTRSMRER LGB, K, MRIER
L2 YRR 7 205k ) IR bR R B ICAZ R FF 4R 1L
BB, g e —2n, [HEGE T AT
TE 25— B 4 B S R 0 (G % R R AT A, i i P
H A RORAE B RS R N2 B o

5 45

U T PR G A Gk > HA AT L XY
T, W LE DU RS S LA RSSO, T
B2 0 5 2 ] e B TR, PNk 755
AR Bl TR I I 0 7 0 PR i o ) SO R
HR&S, F5 SR A F] T 005 A IE T A 1]
HHEREF R R . Z9UVE TS FPFE A BIFRJ5
ANE A EE T )E, JLEN TR 2 —2,
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Chinese character practice: Comparison between children using handwriting
and Pinyin keyboarding
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(' Department of Psychology, Hunan University of Science and Technology, Xiangtan 411201, China)
(* School of Psychology, Central China Normal University, Wuhan 430079, China)
(> School of Education, Jianghan University, Wuhan 430056, China)

Abstract

A long-standing point is that the operational motion of handwriting has a special role in word encoding and
retrieving, indicating that word representation may consist of a handwriting movement component. If so, highly
frequent use of keyboarding may change the mental representation of words and further affect word learning.
Thus, it is highly possible that performance in learning new Chinese characters with Pinyin keyboarding (which
is widely used among Chinese teenagers) is worse than with handwriting. Further, the movement memory codes
of learned characters may be weakened because of long-time Pinyin keyboarding and lack of handwriting track
feedback. In addition, the glyphs of Chinese characters will be more likely to be forgotten when reviewed with
Pinyin input than with handwriting.

To test the above propositions, we compared Chinese character learning and retention between two groups
of 6 graders, with one group using paper-pen writing and the other using Pinyin keyboarding. First, we used the
traditional method to teach 2 classes of students 30 low-frequency characters in classrooms and participants
were labeled as “mastered” or “un-mastered” according to their dictation performances. Then, these 2 classes
were assigned randomly to practice with handwriting or Pinyin input. Thereafter, participants were instructed to
practice with handwriting or Pinyin input once a week for six weeks and then tested in recognition and writing
twice, one week and three months after the practice.

We found that, in the first test, for the un-mastered group, the positive effects from the two practice
methods were similar in recognition, but the writing performance after the handwriting practice was
significantly better than that after the Pinyin keyboarding practice. For the mastered group, performances in
recognition and writing after the two kinds of practices were similar and dictation and writing performances
before and after the practice were also similar. In the second test, children’s performances were similar after
handwriting and Pinyin keyboarding practices in both recognition and writing. The results suggested that
Chinese characters learned with Pinyin keyboarding practice were not more likely to be forgotten than characters
learned with handwriting practice.

In conclusion, although handwriting and Pinyin keyboarding practices have different positive effects on
learning Chinese characters, i.e., similar positive effects in recognition but a greater effect for handwriting than
Pinyin keyboarding in writing, they have the same positive effects on reviewing characters. This suggests that
compared with English words, Chinese characters learning is more dependent on the feedback of handwriting
movement, which may be related to spacial features of Chinese characters. These results also suggest that we
may use Pinyin input to teach children to read Chinese characters and use traditional handwriting to teach them
to write. In addition, memory retention of the mastered characters after the two practices are similar after an
interval without practice, suggesting that character amnesia may not be caused by the Pinyin keyboarding
specifically, but by a weakened orthographic code due to lack of practice of handwriting or Pinyin input on a
long-term basis.
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