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Abstract

The visual-motor integration is a factor to predict writing significantly. While identifying
Chinese words, visual perception isused to detect the space and radicalsin two-dimensional posi-
tions of Chinese characters’ morphology. Based on visual-Motor integration and visual percep-
tion theory, the relationships among the drawing imitation in Chinese basic stroke, the identific-
ation in Chinese character basic stroke, and the structures in Chinese character are explored. The
growth model of assessment tool related to the drawing imitation in Chinese character basic
stroke, the identification in Chinese character basic stroke, and the structuresin Chinese character
isvalidated in this research. The purposive sampling is used in this study. The 223 kindergarten-
ers aged four to six years old participated in the study and were monitored for one year. Comput-
erized Chinese visual-motor integration with three subtests and Chinese visual perception with
Six subtests are used in this research. A two-wave cross-lagged panel analysisis used to test the
validity of the growth model.

The Computerized Chinese visual-motor integration and Chinese visual perception Assess-
ment Tool has good validity in agrowth model. There was significant correlation among drawing
imitation, identification in basic stroke and structure in Chinese character at different time points.
Drawing imitation effectively predicated identification in basic stroke and structure in Chinese
character. In the end of the paper, the suggestions in the practical application are provided.

Keywords. Basic stroke, Chinese character, drawing imitation, visual-motor integration,
visua perception.
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SER S RNy~ RIS FHFE MAPXRBELEREREERAZLER
= gh=
= > AIS

&

5 bR P B O 4 R AR B AR BBk E IR - DRI B B R
AR HEEEEABRAFR  KEREAZENF MEIHR AT
T BEGREEATER T L DEEEW AR R EEEE R - MHES
et E EREERESE DAUERI (M > 2001) - 45 E S E/ N2 E
TR EWARRIEE - L) R ERHE R H R DL A A/ ME - REsE E
B/ NEE A REERE A HEEN - BEE AR/ NERER - PR TIE
HEBADEY - R R B E B HAYAE

BN ERE & (Visual-Motor Integration, VMI - DU EFE R BIRE & ) Forff
B 7 Bl e 22 7y A ee 77~ FE A B EBoRE MinR SLEEN 22 & (Daly, Kelley, &
Krauss, 2003) - {E45HYEEEFEE - SRR % -F- 30 7 i 52 H)5E
{E > BN EwRENBI R KRS - B0« KREARHE -~ FEzxE L 22
MRELBOARAR T - #2005 T RE Y FH B iR B 3 S AU RE

TES R ERERELERR - &) R R S & HTE B T IE R B F 177 3 DL iR A1
REJTHYE B - T R HEE AR BN & RET) (Beery, 1997) - 2R
wA e « Mgl (John Dewey ) fEED HH T K - ERGEM/NYMITE - &
WAL LR AE N A TGRS - B g e —EBA R EEE - RS H 2R
M ESRE IS (5IEHZ R - 2016) - GEdHRERHESETT 0 &’
WEERIREST - B0 - BEARSIRE LI EE - FEEY R EE TR
B fEEE EEE AT SRS T S  GEREEEW RS HEM
iR BN FR SRR - RENEE G Y R EFRES) - ERHEEEMHRN - il
ETEHIFEREEZE AT (Tseng & Cermak, 1993; Tseng & Chow, 2000; Tseng &
Murray, 1994; Weil & Cunningham-Amundson, 1994 ) -

i %18 (visual perception) 2R IRIE B2 UL HFHE & - K58 BB R
B R T EFRAYRES) (Solan & Ciner, 1989) - [jF+45 + T-AL &) F iR
B2 AR RE R B B RE M B 4 /9 17 3 - BIVRE e i B 2 & BE T - Exner
(2005) fERfFEFRFEHY - MATE R "B 82 2 F B IRAIERE R - 68
S EE BN ERIREST 1 - BFAS B LR IRERET - RIHRRAVE (LR
A ERFIR - FEIE T A RESR - SRAEEE R TR R
M (ZE5EEE > 1998) o (] =& (2003) F5H » kT HYZEME T 20N B 1L oA

ey
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EE  GETFNRS  MEEE IR METFEEFEHRTF IR
A~ AR E - EEBEIHE N - ESMAPEE . B E A&
B gL B R R AR I5EE - TG XEGE H DR R
RHCHEEAE R AR KRB 2R EIE S - Fla0 « e HEH
TRIFHIARE - 3 HFEFEH -~ TRk SREREEER TR
FEH - B R AE B R B R S — [FLE A ARS R -

T F1EE T F B Ry i 2 R B R - BB R (R RER A B2 B - (EAFIRE A
FHE B EMHBENEE - REEEGHFA TR R I ERE - £55%
HIHES T8 EAS R B B UK SE R » B R IF AT AN B RE T RES R T IERERF R Y
Praskon'E - AT RE TR B - AR - B EHREST  REMBITT
SRS E AT R A S R A R B -

£ Huang B Hanley (1997) RYWHJEH » DAZ S B R FE B 52 - A
HEEE AN ERBERIGES B B e G HE/ N —F R EE R
FERE N EATHNIRES) - ISR RS R » TR E A BN B B A R
HAETHHIFES] - O Connor Ed Jenkins (1999) fEH » B H T RE JITEBI/ NG B
RREETENRE ] - (BRI FRCEEE B DMEREERN SRR - Be
= (2010) £RETSh AR HIEEE ST EER P RE STRIMRAFIZE I - W TeAs SRR H
AR TRE S BAIA HISE  HL B AR » TRAIERE I BT RE VR R -
W T B PR« A SR e bl SRR R R Y SR B R MDY - (R A BR
A B R/ NEFTHIRE B TR - AR S ERR AR » (EERE R AL
SEMAVEE RS » e R SCCFEEE E -

HEISCFF I I IS TE 3~6 RAGTRERE - ) SRR AE
F R - GBS HIE —(HF A S EE A TR (28R
2006) - (fEEEATEF - HI5ATE 5 B ARTEAEAIB R EOIR (FEREA
Bt g iEAE 4 g - 2006 ; HEE 0 2006) - AR SEEE T S F Y il
BEAENG - L R TFRIIEAR ~ B0~ RS AIIALE - HER IR EEW
EIHfRATER Sy TR T L 52 S A1 RE

EFEERE My BRE: FHFEH (Ho, 2014) & &E 1Y Pf &
(Zhang, Li, Dong, Xu, & Sholar, 2016) - DUN I EIGES » 58 = (E &2
thizRRE R A 253 (Zhang et dl., 2016) - FFTF @ W WdEFTE
FIFIAERER 22 ML E - WA E R BB E0  (L B » T T B
H A ERRRE TR R RS - HBERE IRERS - A TEIBEE T AYAR
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73~ B E HY EE F A0 % 0 6E % TH I BE 5 P i (Yeung, Ho, Chan, & Chung,
2016) - [fn i35 BYED B B A R0 Al Hh B S b #8 Y B R 2 (Hong, W,
Chen, Chang, & Chang, 2016) - fiERIFEIGERIUEEAESE - BEAESHE
TR A £ A BRI ER 7> (Taft, Zhu, & Ding, 2000) - (Al - B2 HIFE B B
B EAEENTREAEES - BHEEECR BIiFBEEE R — < A0
FERBTAEE T ERIPRE - MoRWEEFFRPREEE SRS ER 5T
HEHI -

R AR R RAIE - FIRAE - FREASE S - BN B B AT
EE LHEEFEENAGC - BUNEEREERNGES - EBITERE LY
B0 PER DEBEA BEYEEBRFT T - FHIE

(2014) FEWFFERERE] - FIPRVF EEER R B R R LR S P R R
BEEE - 24 fit (2006) FEMfFFEHTe ) - Bl R ERETT - nDUE# R
I EGEERED S - DB R 7 B N Al BES B 5 o [ R R FRRK, © PRF%
75~ ph{Em - BBEIE (2008) faHY - 4R REERE B RE R AT
e Bi - HBRREE YT ~ B - AREREH - SRR T KT ERE IR
e - BB NP ER B A 2 B IR TR -

TESHIEEL - S RAEY R EER A TR - Wit 2= - TP
PEE - FREA RS PTERAE D RUERBARRE - MHSEE B A TR e R R R
B/ N HAEE FRRE - SRR ERG RAEEE ERISERRIEI DR
BB BT ZE (RIS Bk - 2007 5 JLAfEE - 2012 ; £R'H #% - 2015 5 5REH
B~ REE 0 2010 5 [ Ezii - 2010 ; ELFESHE - 2008 ; MR FE - 2008) - ¥R
SREFMERNMIE - REDIBRRRENSERE - B2 - 5%
IR AR E T (L& ~ 588 ~ BT - 2007 5 {a[59FE » 2015 5 AR{AZ -
2013a - 2013b ; RS ~ FREETH » 2010 ; K EEH - 2016 ; EAL40 - 2012 ; 58
75 H » 2014 ; BREE zi ~ 5R #5400 - 2011 ; BRIBVW - 2011 ; 3 % 5 - PRAEE
2014) - f£ Wu - Li ~ Kuo ~ Yang ~ Lin #d Wang (2017) #ytfF5eed - DU 418
B G Ry BEBR - BRET 4 & 6 s FIDAE - FHEAS A AU THRR - AR
IR T R RS S AETR B B8 S RE JJ 3 R L BR 5T

0 E e R B & R R Y 3% R AR BT S R AR5 58~ IR
R A A R M BRSO IR Y+ ASHIE 5 R o A I G TE SRR R e o
F o A FRRET O HE BB R E - FIRAER - TR B R -
AR  FIEHE - TR SRRt 2 AR R - 0 HR HAEE
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JER B - HRY RIEFE S BB NEE B AR E D) -

KDL TR AMHE R E B E B R B, (The Beery-
Buktenica Development Test of Visual-Motor Intergration, Beery VMI ) ( Beery,
2004) {F Rt et - DUni Bl & B G A i 052 3 G R 20 & =B gt
EF - BRI REROTE - FIPAER - FRER R R R R TR T
A & B AR R E AR RO B F 2B S SEAEA e - T R —
M E-Ri E—EEE R, (Beery VMI) f2 ) » BN #5735 L H
fit e & — R 6 - REFRTT IR BN EE S HYTHIRI(E(E (Beery, 2004) - #HUAHE
gems "R AR R, B TR Eh R SR — R - BAREER T AN SERY THE
EE - £ "R E o FRIEFH AT R E RS - DIER
AH - R R e i e~ DL S e I A g © e rs s yiaioe o i+
TCHIEAR S Z2 AL E - TR PR AR DL SR ey 23 5 = Ry iy -

AWFE HEGETRET S AR R N RIE 52~ TR - FRErS R
B R R SRR AR IR POl A3 3 » A 98 2 i 9 (R E A I 92 i RE A
T

1. igefaes— « ATVERE IR B % S RET T2 B AR -

WFERE— « SIRAE R — R (7E TP - FRErbE iR
HIAHRATE AT 2
2. WFFelRER = ¢ SRR R R IR RS RE TR BB S RE IR AR TH IR R -
WFFERIE . - SIRAERE A FIE R 258 - TIPS - FRerhtm A
FBHY B HFERIE 0] 2
R = - SRAERIE A RERE ZGE - T - TR R
Z< R IR 22 X FE BB T a0{e] 2

= JUT=
]l iZRT0IE
KRS AT « PR TR 2 MR
W o DR B AT - -

— R %
AW e ERILEHEY) A - ZEITFERY AT - DL bl i s 3t
A1 Bl NHS R 4 R B R BB - ST R IR Y 7 =02 U RS S E RS 5
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WRSEI 364 288 (450 - RIS — JHEAE IR TILE 4 % 6 3% B
HEIFE R4 AR Fs 5 8 7 58 - M HUA IS S0 AR i 72
e 1 AR A G O F - B4 6 SRINGIR S 6 7 5%
B - WY RITOAE A BN - AR AR N -
G 6 B B TAE T BE BRI A D -

x1 MASEBHIABHET

i A% Atk (R) o FHFER (A)
-4  H=-f () F-F  HA=F (%) F-F A=
6 & 7 & 24 72-83 84-93  103%  73.70 84.63
5 & 6 & 121 60-71 72-83  519%  66.24 78.09
4% 5% 83 46-59 60-71  37.8%  54.22 66.25
Kozt 233 46-83 60-93 100% 64.72 76.32

—HRIE

TR BN SR AR E R LR E LR FRlERTEE R T HEE S
B, R0 TR AN ER - TIRENEE S G, fHIBRREH G Wu FA
(2017) By EHFTEBMCET <%0 ¢+ TR AR g, rUEE IR E R
Wu -~ Lin ~ Yang 2 Kuo (2015) Frffi FHRVEH -

(—) "RENELRER

TRENEE SR, AREHIEE B EEAEE EE - (fEEAEE T
£E > EEAZE=FE > RLIT—FE (T ZFEE=FF KT
BIHE A - A REHNEERE - EREER AN E - (HEE
plan - bR =% - BB T FAYMEHREAAEE - 348 - B 125 =
EFAVEEMIEE RG] - 40560 - R 2R EEHEE 2N - D
hEOAAEEFEEE - "THBRGNE, 2DERE D - 5B
7o ERER 1S &SR3 ER2REH (H 1 AR ) 2HZE
M6~ B—FEHALLP - FENAREEFERTORE  FEHEEH
BB AYE - REERRE - #F 34 ENYET /A MEEHIAN R 2 FR » ARHE5E
MR EF SRR ESE - FEE 10EM FEEQE » REARBEEE R
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% KR E RS H FER - SN0 24 - FEESGEITEM
A7 55 Spearman M (R EA 2B (7 F 5 HYRF /& —E( M - Spearmanii
A R %UE 0.98 -

P
i}

#h A B AR IR

J

Bl HhEMEE

&2 BRE "IRBESARR, DKL

YEREd A

& F-2EGRAWRE > RERESNBME R IAE 2 MY IEH o %
Rt F LA E

IE B £ WmEE2 TR E Me)EaE | MaEREE -

FEHR BT ERGES

AR EARZEHERBE-FL > T REEEMEGAL

AR B Fa b RBRE;F B IR

E X T L+ F £ A gt

F1E FEAE: ATHS - E

(=) "Rz 08

TR R o Ry I ERIEE - TFERHEL - T FREAE
o HIP TR ARRE L 24 > RS 30 A - B R
I pEEER 0 &ER 1y o 4 T A HIBRTHE
o DEAREFHFRERBS X0k "E—2F, » T#HFF, -

M=y -5
[57/ 0 J—— =

PRI — g 2R —EREEEA - g 2E B DU
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VOEE ZGEE - AE 2 Fr 0 2R —EEIEH - " FiEREER ) HlD
B TSR, TRUKPEF, - TREET ) WREEERIEE B 3 Rl
e E - B 4 R EHEE -

Exner (2005) {ERFFEHTEH - mAISE Ry | 5242 52 B S F B IREHUE
HYIEIR - REMHIE S Bh{ERERIEETT ) - 38RE—%E  WHE_FE - =
£E - WEEEY  EAPE > BEEETEREREN T SEEARAEERHA
REFIVHR - FREMAEMR - EEERBREEFAIRIR « 6 - ZHE2 0
WIRLE - BEE MR 2= R R AEL ) -

A4 H EIF

2 HW—EEZEB

&
buot

#A

3 REETFEYEMAERE

A H #R

4 FKFFFREYEMERIGIE
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(=) "RENELBER | Fu [ ReoBRER | Z12E

ARHRFC AR R (item response theory ) EFTSMTT » FHEE—{7
HRINEE - EERMATMRER (separation reliability ) F51E - H/AFE A
Cronbach’s alpha (8 » FUBTERE 053 Rk DAERRE R FE B SR BE I ME AR
BRI SRR SO HIEBRIEENE 3R -

&3 TiIRPBSHE. X "RABAR, 2EE

AR, &) % 5 B | [ A 4e 8 B B |
n—%% 0.90 RFE-%F 0.70 ES L 0.97
%% 091 WE-_FE 0.98 W AKFF 0.93
=% E 0.92 RFE=4%F 0.97 REELTF 0.73

= EH AT RAR

AT 92 £% FH W 4 B 43 A7 BY 1) (Anderson & Gerbing, 1988; Wu et al.,
2017) - BB E DLalE N EHE GR Ay A0 73 5173 =0 (partial credit model,
PCM) - 70+ 1-

exp

(00

Pi(6) = (#F 1)

m
>
c=1]

exp Zi: (= bi\,)]

1
Hrf o b,=0H %1(9,' —by) =0 0 FRZHEE | EETT s K RZFEWEIER

JEET R - k=1--m s m RBEREE MRS m 25 | AT REH
B PG R R 6 W2ZE & ] EE | EEF kK HAy=R
(0<PW(@)<1) by F855 | B v (&1 5 ERE #E 2 8 (item step par-
ameter ) (EMHE - RBEIR - [{LEE - 2012 ; Embretson & Reise, 2000; Hambl-
eton, Swaminathan, & Rogers, 1991; Masters 1982) - #ff5eE& i ACER Con-
Quest 3 (Adams, Wu, & Wilson, 2012) #kis » DIHAEZ % EeE (expected a pos-
teria, EAP) KIS — (4 5AEE —4 TiRBiE Rl , hauli—%EE - 1
FE=ZEE DU TSN FrRE S T EE - WHE
=FEE > WEERT > SEAPET > SEEETHIDE o AT o R
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BT EEE2HCEERER 0 FRERZIREER, - 55 " F1%
A A HERE - FREE2 R EHE (anchor items) - FHEFG—(#Z
BTSSR S8 EENEH 2SR E N _FNEE
FOBMHRIER -

55 28 BRRITE 6 P RS 1 A2 SUAE S5 3 i = (two-wave cross lagged panel
design) BRET{5E ~ FIEHEE - FHEAS REHERs (e A [RGB AL RA 1R - &2
NAEF 53 i =02 5 [ =R 0% « 55— T 2[R HHEA (synchronous correlar
tions) - 7EIF %R — @ 8 IRYAHRA - FE~ B B2 S Ay 11 Bd % (cross-
sectional relationships) ; 55 —fdi /2 H [0l EF %€ (auto-regressive effects) -
e R Y B FEIEREAGR - A0SR — B R — AN R RS = fER
SHPEE TR E 1 B =2 A X AES HHRH (he cross-lagged correla-
tions) - AN[FIEE S R RE 2 IS TSR RO RA R - 20 X SRR R — 0 Y 2y
T FSF P B — ) A G 4R

AL S TR =R — TS TR - A FE 2B maximum likeli-
hood estimation - [ theMplus (version7.11) ( Muthén & Muthén, 1998-2013 )
G R Rz R ) RE RS (preliminary fit criteria) FIEEHSHY
fE=CEED (the overall model fit) (Byrne 2012) -

TR XA S M R 20 Bl G - PRET IR B % & B A R 32 A
s RS - P AR FE Y B G e - R am (e =0 » S8 —F091{h
= T - FRe R DURCGE RIS FIRER - FRe R
A H RAERARIRALR - BRI ERE TR M0 E - TR
FREM IR B FENFIPERRETEIEE —FENiE - FIPPEL - S
IS B ER TR SRR TEEIZE R E - TR - FREmhE
A o P EmIR A A0E 5 AR o
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5 AARZHARIERBRRENE
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i

52 = D ITHESR

AR L R BR A A - 58— B LB A R e AT 5 56
CHBRRAS R TR - AEHR Y 2RI B TSR -

— S SRR AT 8 AT 4 R

BT A AN E TR R 2T TR 3 & 3 WWEREDIZH
BHIEF—FENEERIEER BT » 5 F2HlE 208 lE —
A2 DAHERIF R — R E 2 B EE s BER —8R » i
AEHETTRAE PTG EECE 20T - 3£ 3 WERER it S EHE
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BoEFEEE (WMNSQ) 718 .79 2 1.32 Zfff - SRR 3K » BUR T iiE)
REEHEE A0 T iR R ER L AYRE B B e R S B A i U B AR
B1F (Adams& Khoo, 1996) -

Al S EH G A Z R B RE N VEZ2 M ENRF—ER - HilEE -5
BRI GRS 2 B T A - 2B —FEE (154) ~FP
PrERnRE—EE (294) M —%E (115) (P s EERalE#HE2 Y
LEE BN ELEBEHERTHEEREEN  FREHRNIR=£F

(0.69) ~ FlaifEHR AT (-0.71) MK VF (-042) - ZH#
s e e E S R E 2 S B EH SN E LR S
R o AT 0 E SRR SR — MR AR RVRE I BE R FE—ER - & 4 8
AR "R BUR R EED AYIRAE -

x4 FABEREIERZ DL DGR

PN / *iaiﬁ@z /ﬁiﬁ»ﬂﬁaﬁ‘{ ZRAFH—F ZRAFH=F

[&ME, &R RAE] [FRoME, & K AE] T # 3o #
h—%% [-0.42,0.31] [0.92,1.32] 54 (0.65) 457 (0.82)
i 3 [-0.28,0.47] [0.79,1.17] 1.25 (0.73) 2.82 (0.81)
%% [-0.47,0.33] [0.92,1.11] 1.33 (0.98) 2.80 (0.94)
n—%% [-0.47,0.45] [0.85,1.22] 2.94 (1.85) 4.99 (2.03)
mo_%% [-1.41,0.93] [0.92,1.11] 1.15 (0.98) 2.06 (1.12)
R=F% [-0.84,0.92] [0.92,1.17] 0.69 (1.01) 1.57 (0.68)
REHEF [-1.09,0.69] [0.92,1.05] -0.71 (1.11) 0.18 (0.83)
wAFF [-0.37,0.66] [0.86,0.95] -0.42 (0.22) 0.07 (0.25)
WEEF [-0.37,0.23] [0.93,1.12] -0.54 (0.84) 04 (1.20)

() PRORFAREL o

= RXEE TR AT ER

(—) A& ~ FAZHHE - FREBENFARAREXNINE

At REZE M2 0532 0.86 2] » FFEEARRIE (>=.4) »
B HBEEN - 'ﬁ‘;ﬁ\iqj WHEHRBIFEEE R - FERN R/ NMEZE
0.025 > fx K{EE 0.144 - B0~ 0 A HEiE N ( Tabachnick & Fidell, 2007 ) - A&
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WFFERRGER 194.324 - HHE R 1200 p {H/NR 05 (AFREHHEEN -
Byrne (2012) f2EIG A AR - RAERSEE  F2HHMEBE - £

S R - AT S - ggfﬁ:lﬁz R 2 T

FoEEEAEBHR SIS E RiFEEEEIEERE CH >
95+ TLI >= .95 - RMSEA <= .05 - SRMR <= .08 ( Byrne, 2012) - AWF%% FLi
ERCFERE (CFl) By 1956 - 2 EEAGEACE ; TLI & 944 » BENTETEREED
EA - HESE 006 5 22 7RI ER (RMSEA) & .052 - fRUE(LIT TR E 2=
(SRMR) 5 .042 - BEEEZCEEE NS - KRE B EEEEEE A -
DIBCEER - 12 "iREhEe Gl |, e EEAREEME - DUk T iR A E
@ TR EAREE I - B RFRIUE - 52 IER 5.

*5 RABEEEERPIGE

5% R T2 AN FiAE1E
XEHE [0.53,0.86] (Y) >= 4
mEa negative error
ERE variance %
@ 3 28 near-zero (small)
A2 3R [0.025,0.144] (Y) <andard error
% 194.324
dfy 120
P .000 (N) Not significant
sldfn
162 (Y =2
¥R RIS F () <
tbaxiEde 542 (CHl) 956 (Y) >= .95
TLI 944 (N) >= .95
3 5 AR 3R _
(RMSEA) 052 (Y) <=.05
AR AR T AR £ _
(SRMR) 042 (Y) <=.08
AR near-zero (small)

[0.025, 0.144] (Y)

(standard error) standard error

Y A RE B PR 0 N AR AE B PG o
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(=) A& ~ FAZHH - FREBHREIRIIES THIEX
S

6 Ry AT 7Tl G A R A EUR AT AE AL - DA T RHRET 2 f B R IR 52
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