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<ABSTRACT>

Handwriting is basic skill for smooth composing. The aim of article is to
examine the importance of handwriting and implicit on handwriting instruction
through the brain operation concerning writing. The critical role handwriting
plays in the achievement of academic study and the text generation
ability-writing fluence. Handwriting needs to integrate orthorgraphic knowledge
and motor perfomance. This is relevant to the left frontal lobe of brain and that
1s the third writing center. Explicit writing instruction and a repetitive training

need to progress handwriting ability and make a brain actively.

Key word: handwriting, the third writing center, explicit writing instruction,

repetitive training

* WA A A} e-mail: melysion7@hanmail.net
2012. Institute of Brain based Education, Korea National University of Education



S M M2t S AEo| 2 34
29

A&

T AHEHCINSH. ol wet wEHAA A= EF
A ESH 27 A5 NA FasA TRl AA
FE O gy Ago] ot e AFEHI} B JHA
AEFOEHN, SYENAE 7IREE AHESE Zlo] Ao
Hh w3 Yz 2o A FEe JrAAE
=4 27 5

o
=
Aok e we wzo 27] J)5e 283 A A A

£ =

(S

o]t}

E2HN 27 B Y 27 B8 F Al dA], FAsE 48] st s 7]
Bz o7 93 Fojof & 27| 7]%0|t} Graham et al.(1997) E& FF9o FAoA 279 @&
WA SHoR FoF Heste a7 AgsE Had ¢ v FAAT AE So] Ao
EA3 EAS ofgA Mok sh=A AAEHE Aol FY(attention) S B3| oF i, o] Yol
Ale] 23 gld Zol #3 ofojtiojy AFES dAHEA THE F JThe Aotk mEtAd &5
A 2715 AR o8]A Raohd, a3 27)d tig JAAH Rgo g sYEe] A oEE
S o 22 mdshe o gelE A 2 Aotk ol & 279 A HEoE R IS
nd Aol

£02 ZAE & 1 I 71Ad B % A Ad, BA, A o A JiAelth. v 24
2718 A8 s T TRV FAY AL, Z2 AAFAA)] BAPo R s DA |,
O AFE oz FAE 24 B 2 Aotk a3y 24 2] &% 5A JAHEL L W7
A &Zo] AAANE A=A ga & AS gAY HE AAY oo FES wEsie
A e, ZHE Asetn 25 AHES FAEke 5ET £HE T UEE 4 Qlth(Beminger,
Rutberg, et al,, 2000). =3+ ALAQ Erbef FA4YH 22 24 7] 59 A8 A4S 92
oyt 3, v 5& o] &3 Fol 99 FTholy RUH FAE wldsla, Ty Aoy thoy <f

5 o] 93-S FrH(Beminger, et al., 1992). &

o 222 AAAZNAY, &2 A7]0l et v dsts H)
<= % Y3 #dste] vA 2F A=Ee
ol gk By FAA] WEFe o]Fo] ¥ F 9}—% .

ol B A= 27] Y L2olM ESH °of TS AR o9t AHE T A&
& oS ARz 3

Heo) 2g4g metnid &2H 27) A

B
i)
Qﬂ
rr
ol

2
o
g

%
i

2 ¢

e GAS Tl ESHA 227] AR

ﬁﬂ«l ge oa%%% AR, 2K 27004 FAAT H2ES AASE FYEY Y
o

Rice(1976)= ih FAEAAAN ESH
g 945 588 d3dte AL A0 Biemiller et a1.(1993)—3— 1~6§“ﬂ fa“g%oﬂﬂm, &=



Brain & Learning 2012, Vol. 2, No. 1
30

W 2719 G343 e 3

Al, Meltza et al.(1985)2 &3}l

o

Atololl 3404 74 Atolo] S HaEtTh olet FAMS
7] &5 22 5349 Atolol 27, I8]lal 4~93hd SHAIES]
o H2E ZoA 309 FAAHS B3 H TH(Carol A. Christensen, 2009-A] %1-8).

»719} #EH FARE 20 39 2A EASH7] 93, Graham et al.(1997)2 £ZX 27]9} 3
Zk27), ol Aol BAE AR S & WA RFES AL 152 datdl HA <}
A2 FA] o] F 7HAE S 27l tigk S WHOE SR 1, 2, 38hd A 3009
4, 5, 631d A 300 HleIATE 15 FEshE #FAr] JrE AHESR . A
A3 FRAEE SAAT. 152 AT 2719} #AH gFHol AshdoAM 2
g welel t3l 66%E, 1AM E AERA4Y Wl w3l 41%E AHdtes AL ot
Wtk 5 92E9] HolA f He Wl HE&S ATt F, A olo]E9 AE]
é_loﬂ j3l25% S, 1shd ofolEe 2R Aol tisl] 42%E AT Jones & Christensen(1999)

& Australia 1813 o}o]EL tjA oz AFEHA U2 AFEA FAH ART &=ZH 279
ﬂ+9} g4, agla 7o g2E9] 3 *}01011 44 o 7&‘& HAE HHAT. 15 Y77t

T 25 LA Berninger et
a1.(1992)t %8 T W Eﬂol{afO] _%7191 2271 71%—44 1%%@% e WA 58 &
Y

2 |
4 =
s Eae] MEm AEAe AL, AAEA Aue) we REs) &7 2 SEE £2

o %
o P

N

N

rﬂi

i
X
¥
N

o Ho A
oM

2

2
)
[
{m
rE
ro
2
=
K
B
<
i
ru?.
r°"
k)
rlr

>

27\oh A% F)%5e A 2 A8 Zoh skt
AT £2H 7)o B ABATE B, £3H 2717} GBS Y2E A 50| T
Je B AL & AT B3, 34 27 AT 4RAT Bo] HaEe] Wste] WAHA

SAE Ao M9leh PP AT ol AT A% ARG HolT Uee & F Aok
34 27] 59 B0 2] BAE AFHE d et 08 AeltA TP Sy AR
o %7]%}% S0l YB2 2 5 Atk ol Bl vkt A% vl BAsl Fad
0. 0 £ 2718 ARZ S 2

° = o
u]Z 4= Ut} Peverly et al. (2006)9] Oq:r“’ﬂ Uertq X} 2719 25 E7)she s FFS
FH, old3 T VA gt A& Hrldte SRNE TAARJ] dFS vHTh A g
Aol 222 wAY] S, S £ W&l tg 54 Ao HHSE 755k o3 2)e
W] Y &g gFshe o F83% 98 itk £ UEs Ll
AN TRz &8E F 3l =
o] WA} AAF AP kS A8t

Peverly et al.2007)2 A&d3 AQ SFAE9 &34 7], & U719 & tis] =A
o 152 ;‘4@“0}5’_ AHeA F7]ete Y2 I w5 Agstr] s Fasitta 43
A Bas JehdTH, o Ade =E F7)of i
A = A, ARE #HolA 9o &71
st7], T/4d8t7], M¥str] 1

A
o o 4
%
o
rO
>
kil
fu o
—z
iy
N
-~ 1>
o
offt
%
QE
rlr
o
i)
&
N
off
rlo
1o
o=

g Ao A&A T"rzl‘??}ﬂ Soll ol &HA g Aol A

5
5
<
)
S
G\
r1r
r_>.i
K A‘Z
)
i
rit
l-«O
b o
m of
o
An >



S M M2t S AEo| 2 34

31
IIEE YtoE A 7197 #HAste BEs Fole d FFFo|gta At AsHE PEolA
¥ wmEY AgeA 7o RE FARE A e v T AEFH A 3 kA 5
AL AsAolth A HAEIELS FoZ 2854 ¥ HARE HAAs 8 £ Jde Y
o F&3 A4S 7 Aok B33 AA 9] k9] 7 xSl dT olF AL AL IE
7Veol A9 e o] Zwo thik Hd(execution)o A A AYES AHOE Ao 2=
312 ¢l stk ol oAl ) Al BRE 2 FFo S o] &% F e 159 79
ALES 2 7HA T ke AL 9nsr|E @ckBransford et al., 2000). °]x 8 HE IAE

o2 IAA FgS Agd + Ut

u]Z 4= It} Berninger et al.(1991)= THF o}o]
O‘J:

o, ofo] 58 7] HAAE Iste A

o] FASATE o)A 27 Yd 2] el 9IS vAA Ha, d8Hoz2 15
53AQ 7] 7% WEE Yoprpr] F Z 0|ty Graham & Weintraub(1996) =3+ StHYE9] 57|
© 27 AN AL FHH] Aol d&Fe e Aol FAIG

M. €34 279 FAD F 2§ &4

EA%E 279} A Ty g9 A FECE FHEE. 188119 Exnere 9% HFHol $14
oA & Folge] ERES #AY = ole 7] 7T FEEH UATH 1900 7}
T WA Anderson & Damasio(1990)= Exner®] @ &o] T@olE ALEE w] g7H= AHH &F9

1 qds gddvn F4. o] 9o 7] 7es wEste AlFFolth
A2 27 FFe #HAS5 FAFY AF A REel AA% Agolgta 8BS A th(Basso, Taborelli,
& Vignolo, 1978). & v PAAAE 7|aslste AL #F FAHAY A&5FG oA 2
Heol wejA, 222 WAA 71Ee #F5 A5 Brain, 1967)9 A H0] Tk o]zlo] 39
7] FFo|th. 27)oA QTFHAY AMLEHE *F <53 B =(graphomotor) FEE F 7HA

FEEY TS a7sheH, A RS AR AAETY ZES} £o8 2e AL O7
olty. FEL HAH HAAL ol wA FEE FFol o3| o] Foizi

LS 27 Bt 25 F B97F okdth aAle A i A4 A 25 &F
B ete] B9 HBe g Frh(Beminger & Graham, 1998). FAAHol w3k AR, E3] A R
gk 719 279 2§ 5 84HT 24 279 JFe] U B IS vt FAMH
48 5 B A4 Y, BATEHY dATdHS Aatsla 3)dste w9 #de] Atk
JHA EEX 27e BATE dojollA EAES 3 (patterns)ol]l tHal HAAH O ® FGSta Al
A B4S AGshe A oY FIES T8 &5 P9 T Ao B

2719} FdHE FHE 22 27)(f) &% A2EE B4 A do] I=E R AR &
gl o= A WA JIATFRE IR AARZ FQ3] sIA &S ARSIt HellA g
719 #EE T FEHE FARIT A S5 FART o), ] AR =
zHgt 2] FYPxd AT FE ARHE A F SR dAEVIENS g8 ErtEg AR
FoEle Aol Atk o] FAAle AT, AFH, HEEFIYES FEstA Irh(Roberts,



Brain & Learning 2012, Vol. 2, No. 1
32

Dishrow, Roverts, & Rowley, 2000; Tegeler, strother, Anderson, & Kim, 1999). 712]11 ©of 9| et
Ao} 2 B FA 9] HlaE FFAEFE BF), STAERED), FANED), AFA(ETDH
2o g ol TG FEHol AT UEH D o] AT AL HojEr ®
AE Ao AASE AT SA B oW wun 24 aTY 0, 2] o
EQIOYR 5 7Hse g A4 A E itets 47 e wde] A 2437 b
JoH(Garrett et al. 2000).

FHo oY 7eE U4 2=
THAE FHbshs 227] #9
Fo. I Ay B4R EdAT ke =
TFe} A2 27 TV SAFEHNG. ATl FE FFG, FoldHd & WFold, o FF
O|FHFEH), 1AL AF &a¥E B3I

Menon & Desmond(2001)°]] A
AaA oz AANEJY. 289 FriAs

o
Mo u
offt
Og‘:,“
fo
rlr

2

T
QL
N,
)
re,
2
kU
(1
N

2
rlr

>
rr
e
Jus)
fo 2
}l_:‘
Y
%
N
i
Q
-
¥
rr
jin}
)
rlo
Fo
o}
o
[~
«,
N
it
of
>

10cmx10cm 7)o Fo|& LEZE BZ o T Z
2 7|2 EAE wrol HAQth dAxrE ol #E dEF9 FALHAR 27] FH)AA Y &4

o=

shsh pelo] I, olutk @ BHIHINE AT, A% HE ol FHY
NAA3 27 FHT AALENY, 1T BE £F NARE o] YU
Aol FAA WAL B T Aol g FHAAY Tl S ATHE dol Aol
gtk o) AFelN MPATE SRSk S FAE AAHoE AND F A WA Bojsh BAW
WSS A S ulFh ol
WA AR S B ANHOR A2 d $Z0] o B4 W ol
8

=2
>
re
2
_>‘.£
ich
et
>
rio
o
=
=
g
2
o
|\
2

Y

= SIthBerninger & Winn, 2006).

AFE AYelt Axg e BAY ALE LTHE AAE 3

oo 3L
LI
=2
2 =
=
L o
_\‘Lr—r
T
rﬁ%
N
a E
e =
oy (I
g
-z
X
o
L)
X P
jgm
)
§e
Lo
1w
r?L'R
EO
> &
mmlo
;N:v

2 AYE 7H40] FolAA Ha o2 Qg 4l&sla &

AgrE ¥ FGE ALE5te]

(BAY, 2004). A538ke] Z3}d 9l H(evolutionary advantage)> HFZ 2FQ] 7] o A2l UAIH

2 533 e FHe B =

ATH(Luria, 1973). o]t WA o2 LA HZE9 LA &, AT AA A 58 28 ojok &
!

2 =1
a7t e 748 84 AP 7t fdAaEH, AsdE W £ ESH 27

2hEsh7] BRZEE A 79SS AFEA dF= Aol thBeminger, 1999). 553 A W &
T £ 27)7F AFs Hol 9lo], 27l BAag Fof 9FF A E4MAA A& &
Ho g gty & ¢ ok wetA vsd A HlE) €53 Y FEE BRY F de A



S M M2t S AEo| 2 34
33

R L i i
AER We] roldol Wk £3H AVt Q) TE £ FEI P AR T A4

o] B3+S g Fst=E 59 Jsolt 1A

SHYES E2H 271E PV AT FA dFE AYEY, EFH 2719 oHee Ae
ofo] o] EEH 7] ZEIPOZRE FFT EEe T T UM FUT F Uk

Jones & Christensen(1999)2 &34 227] EAE 7Hd 199 st} 7] 53 o] HIS=3 1999
SHiES tdes &34 2719 54, o9 4, g7lE At a7 2710 A4 Hd
SIS Tolel A3 ESX 2710 Ui SN ForsiA ¥ B2 HFE AT E2H4 2
7] ZAE 7HRL ool ElAl 85 Tt Uﬂ%l EEA 27 TAE U 108 = AAsAH. H=
A A Hrh 7)o FofvlstAl XA, FA A A JAES ESH 279 o] g
Eo A SN SAADH} FARAG. ol EFX 27] 2AE ANd 8shds) oshd S

=0 Ak 9 iEl) b3 A BFEE
EEH 2] ZR2IPE T3 A dof 2]

Ho
lo
=

“+(Christensen, 2005)9 A% €34 227] TA7} A
A FFAATE AL TAAY o] AFAE &
A Fx3H AFS AFSAT oY 2L Fr|HoE APHU
A AFolA g oZ Yoprtr] Mol AgE Fal Aol <3l EAE A3 28 &
%“éﬂ?it}. A A £ 7] Hio] &34 7] FAA A
s Uskth Aldol, &
o] A|3F), H2E9 Ho|Aq ¥ w2 IFE Tyt
ole} Z2 FA AFolA Fo A AHE F dv AL A 7] AEANA §HEF
A%o|t}h Graham(1992)> EEH 7|4 FS & 713E A5 71k FAEY A=A
T AT At FHEHR AHE HAH IR Fr|stE FHstA ol yolt HE
o7 AMEEHA THETHHebb, 1949). 22715 o 9t S EAS éﬁb:]p_rta o] g
& ) Axrr|ep EEK 29 2 W
(Carol, 2009). ©]& @2 9] 715 =2 ¢
OJE 7]&olA Xt 27]E ofHA WEL ;’Mi T AUt w}am @xﬂ el 4
AAZ R A& AAES d&aA st E3H 27)d tiF JAAH FEs %01%

& Qe Aol

o}
o

J

P 2o 3o
© I
=

J
A 27] FAEL W B H2EE 433 gol HuFEA

o3t
o,

¥

AN

O

N,

olr

i

o

Y

;c

N

S

O{

fo

>

PL

Ir

o,

o

o

I tot‘ o e

¥ M o 2 o
o 4N o X ab lo

-0,
N
PA
ﬂXl
o
i
u)
=
rg
>
—1>
o MNOT
n:ly S
o &
o
Oﬁ; K3
o =

ok
o?:
L
ji
—u

BN
ot

]

},
e
X
0,
ol
>
2
r ¢
oL
i
o
fru
El
>,
ANh
>
i

o
N o
4 =

=
DG AHAE F S . ol Hobt ol Wae pola s A 94l 99
Stk BAH 27] A JAR RS FYHAE o H T (Beminger et al, 2003), T
AH o2 AR ke AFES AAol Wk (%

Se) W= AV AN B ASE S4B AL WA AAE o) L9 EAE



Brain & Learning 2012, Vol. 2, No. 1
34

AR dd AE ), B4, aAke] AMEET Tl Baoy AAzrlE A7) faA sele)
A Aole] AEA AATT] AEE AGSHE ), AA, dold FL wddoHel WY A
x

l

< = HA AR SFolA 2] 2HH AARIE 7FEAE A), YA, A
A @AV de AF 719 EEAS =olv] HsiA o GAES A-T ErolHol| %5o] 7t
22X+ Aotk

Jones & Christensen(1999)2 gHAE0] HEAQA E4 45 AHE3la £59 8L FAE

£ UhE ZEOHS 18PdS o E AAEAT Aeol wAbs A FEjol tis] AHE B
E} AR EO|7] thgell hE AFH SHE dsol 010151‘:} olo] 52 Folol EAE Ao
g o] glol= #AE Ao A E 89, 152 &
o2 ORI, IS5 A fo EAke = AT Fol A A4 Axe FAEAA AFE

o &&EHAT ofolE 72 9,;1% HE ALt O A= ot WrEHo R gt
< 11 ZRI0] ofo] 5o &K 27T ofyg} ofo]Fo] 2 Ao & Aol on e
Fe BAss TS AT Sassoon(2003) EFH 27| o] BaA tisl] FASHEA, A
& A A FHES TEANT] AHdl ESHA 227 wFETh wfg oY ofo]EdA Fasithal A
ettt AT A FFoE FAE FAH] A8l SulE 2% &5 P99 WIS FE dur)

3 (prewriting patterns) &2 TAT 4 i, ol 2 WMuUE 7l= A). SassoonS ¥ o}o]E9]

oF SHlEA EAE FAT F vt ALHo R XI5 Sl oA e Zlolgtal FAEA

[e]
o
Eyl,
o ofol52 Ad s E@, &S At ¢ ATk 283 ot A= 5
&
]

o

ot

Y

1 ﬂ-l o

l

e F
A A EFH 275 AR o 3t olH g Y-S AAIF 0, Fom, HhEAo]ojo
| 7159 83 3 9SS w55 whEojok ok EAE VIEX L ¢ gEele A
& Fe o FAEo] A e EATS JFEAOF dohal AFSHA T
$£24 227]9) A Berninger et al.(1997)+ The w4 A
A 7R AA 2310 F & A 2ol ESH 2714 ofEgS 7H 18 ool &S5 Hig
sttt 152 79 o2 Ry 277 HA Aro Wds S| T thgol ESH 227004
AAZ Aolgtal 7868ttt 3 a7t 719 &< e e AL 8ol &
T E2H 7] | ofolE EEH 279 Aol TA Jd of

°

.‘Jj_ T
BT B% 4E B MYk OTu SEEsl 19 HA}-@E EEb)

p

W51 LA oloIEE ol Alozie B4 YA AAAMNES
A7} W9le) UAE BEEE Zo] B2 Foug § avHe se

e SHTIl F2 Bsta Sgo] ol AT WP o] Tole U} BT RS A2
ot TS FE SUTA AYHIL 944 e AT AelArh £3H 270 ofel s

2 7K ofolBe 3 27] 842 A U4 HIL 0S| g&FE BU F PuTI

fr
v
fu}
3L
=
&
oy
1o
B
)

e
b, B4 §ARE SRR e RES AvunA B4 2]
c. o}F-# TAE ¢gl¥ EAlE(unmarked copy)S AHEE EQF B2 27
d. st 7F 283 HAFZ(copy) S AHE & V|G RE 3} 27
e. o}l FAE Qe HAFHL(unmarked copy) A E I y|ejo v HE Ex}



S M M2t S AEo| 2 34

243} 2 Zolth. SHT /152 AFeH] AAAE RS APA ek YAAE, A2
B9, Aol mgo] Bk oldF AFE WY AT AFold ¥ F Utk fustd 53
o2 § Wl WdAe AFe7] ol

e

I
n
x
4
BN
rr

N
W\
K
HO
%
o
u
iv2)
e
P
57
v
29
ng
o

a3HQ1 417 AFE 7hs38A sl FTh(Beringer & Richards, 2002).

£ 27)0H AERL FIAINE ARE G2 759 AL B E ¥ QTHE A
53 $AG A 71zt Wastt 2% AL Hx, UNE Ay 37 ks ol F7]
= sstE v 102087 AF SFHysks A" x<Lo] glojok FTH(Carol, 2009). £IH 2
b AgHos waea AL Fe wA 1 AFeA Atse 520 oF AAAE 4
Te ud 92E 2718 APSEA A5HE FIAND 5 90E Aotk Beminger et al(2006)E
27) g2ES YABHE otolEe] 5Y3 &N 2UldAe] FA Aole] BAE AU 13}
W ST AFSIHA, 152 =3 ZAKplastic letters)E T8l AT 22 A AFHLA
e THEE BE, VR 9o EAE AEAD WY A Be 28850 ABLA ke
AR BE, £ZH 2700 g AH Ao 2HE %E FAZ vuP 1SS £IN 2
7] ZzaEo] A thd Adlo] YA T8-S5 Ao 9= FFRUE £3FK 27 A
54 ard o asdoleks S 2ANY

o
A] Berninger et al.(1992)+= oW A7} F¥ 3} & = A 1
5 ARE FHste s A JdE 8Vt oy TS o)A 2T|ef AHE w2 7
o] A 715 wWol o]o]Zt}, Beminger et al.(1992)= AAHI #HIT HRE J&3HA 3
= A, €718 2499 &5, oS AEsHA ALk de

EASE ofoltolEL YAER AAsE $YS ATE Aolgn FAHAL.
|

M

ol
-

o

714 $th(Beminger et al., 1992). ol AIEo] 7IX 1L
E)oAo] Al WAl Hls BAEn. Agstr], wAsh], d4ds7] AAHEL 27 E
zAsts b #dste 2719 I 7]Eolth 27]d g o] !

TAE oWl FTH(Berninger & Amtmann, 2003).

* Ml (myelin)2 7¥l& sk FA B o oz Aal gl A ARl wew mddsx
& gty dAe] Zekay gid rpy R AAAZE S 0 Ad BAE de Fel Aede
71A3 7 FEEAY SoAA A BEdth A Al fEeHS A7) Asids WA He el A
Fok WES iEok ahevl 2217 flaide FA0] nlddor Aofxjop gt o}r]e] RE 2l17o] ¢hd 3
naddo s Aojx= dle 2d At Ak dn 5, A% 297 vdde] A5 ofF $89 Aolth

gk



Brain & Learning 2012, Vol. 2, No. 1
36

b
2144 7] 9"
A 5F
EREE 49715
(E=H 271, 2444, AA27) (G, 5344, Adsh], A, A,

A7 2de 98 A=

<IY1> BAS A HHoE A 27 AAe
e RE RS ES

1980 dthell T3 7] AT ofolEo] FAH 27
EE & F Jux s =3 o] dAye &4 ¥4, 7t
=4 2719 #EH J5E Ax3] Hoges AF

1980)9} Z2 A ou 23, FoF, =4, H87 Q2(Hall, 1987;Teale and Sulzby, 1986;Wray
and Lewis, 1997)°] 23 -& @30} 27|& AE}ESF °]

o42A GeErH FAE ELE FEY 27 V5
E2H 27] A Y A ATE 5 BHoh 743
of & Ao|t}.

g oE S A 2 Zelt. wetA

Mo 24 27] Ax7} ool

TAskE EEA 27 715 AHgSte ARt okde £
% 1

1
T ofd ofo ST} o] BL SIS

o Hol % A%s % W 59
2He AT A 2At F Aol FHAB BAE ANAIE And £34¢ AU o Q)
ofof @tk glo] Wslel HEe WA @ Lot wae ddold At 27 AeHE x
7] A Y wS oY olelEe e F8AT o] Be BASOIAE T34 grta e
gtk £24 27004 AgAel Fo HAEE A ool wed 9L Wit 2
JRE AFHE T2 ERHA A9 S0 B FAT FESTE AU DeshY, £
W 27 B4 BBAYE B BAH DA dg A, BA% 2L oY X B
Aol el 2Aske A7/t Ao Besd

2719 JEAL BFOE £3H 2/lE FAS 28U F3E 24 28 FI) 92E
g Quss old olol B9 FAL FY] AW AT Yebol thalAE 2T oA ok ATA
B £34 2104 ABH 243 IDT AR FFAT AR A Aold] KNI Fu



&
jaleq
3o

glol WSl gtk =9 27 B 4R A0 HAW FHE YL £3H 2704
e e AL Aok WA 8 AT U], FAATE

o spBelA £2H 2760 =
o BlxEe] A 434

[e) [e] =
= = T
£24 271 I8 cllSE AT 24T Ay ol 74
= A =
e | .
s

N o

8

o
ot

hy
f g

I

h2il £407) B} gols

F53 AMoz 54 A9 A

=

S
g2 Aarel A0 BFol Aok Bk,

B

* %k ¥k ¥ %k 3k

ITELF

£3A 270t UBF AEVES U5 /BHOE o Folof @ 7] JFolth o] ATe
BAe 7] 58 wRelq £3H 279 FAHL AWRT 27\ BAW T A8 T @
A Fa £24 27 Axd U FoHe Adne v Yk £3H 275 S HrE
B 5Y 53 2] AN w3t S AAY TR 4TS Tk £IH 20)E FAPE
He 47 28 £5 A9lse FRe Baw A ok ¥e| 2 AT REF BANH o
Bipo] A3Y 7] FRel AT M| BAG 2K 27] BY FYE A% FAHA 27
Azs} WEAQl Fdo| Pasih

FRo| . EEA 7], 2] FF, AFY 2V|AE, wHEF FE

A3 4(2006), ¥ 718k ghF sk apgte] wSo tisl] Wi T 3 T Q1A 75t
17(4), 375-398

Anderson, S., Damasio, A., & Damasio, H.(1990), Troubled letters but not numbers:
Domain specific cognitive impairments following focal damage in frontal
cortex. Brain, 113, 749-760

Basso, A., Taborelli, A., & Vignolo, L.(1978), Dissociated disorders of speaking and
writing in aphasia. Journal of Neurology, Neurosurgery, and Psychiatry, 41,
556-563

Brain, L.,(1967), Speech disorders:Aphasia, apraxia, and agnosia, London: Butterworth

Berninger, V., Yates, C., & Lester, K.(1991), Multiple orthographic codes in acquisition
of reading and writing skills. Reading and Writing: An Interdisciplinary
Journal, 3, 115-149



Brain & Learning 2012, Vol. 2, No. 1
38

Berninger, V., Yates, C., Cartwright, A., Rutberg, J., Remy, E., & Abbott, R.(1992),
Lower-level developmental skill in beginning writing. Reading and Writing:
An Interdisciplinary Journal, 4, 257-280

Berninger, V., Vaughn, K., Abbott, R., Abbott, S., Rogan, L., Brooks, A., Reed, E., and
Graham, S.(1997), Treatment of hanwriting problems in beginning writers:
Transfer from handwriting to composition. Journal of Educational
Psychology, 89:652-666

Berninger, V., & Graham, S.(1998), 'LLanguage by hand:A synthesis of a decade of
research on handwriting', Handwriting Review, 12(1):11-25

Berninger, V.(1999), Coordinating transcription and text generation in working
memory during composing:Automatized and constructive processes.
Learning Disability Quarterly, 22 99-112

Berninger, V., & Richards, T.(2002), Brain literacy for educators and psychologists.
New York: Academic Press

Berninger, V. & Abbott, S.(2003), PAL research-supported reading and writing
lessons. San Antonio, TX: Psychological Corporation.

Berninger, V., & Amtmann, D.(2003), Preventing written expression disabilities
through early and continuing assessment and intervention for handwriting
and/or spelling problems:Research into practice. In H. L. Swanson, K. R.
Harris, & S. Graham(Eds.), Handbook of research on learning disabilities.
345-363. New York:Guilford Press.

Berninger, V., & Winn, W.(2006), Implications of advancements in brain research and
technology for writing development, writing instruction, and educational
evolution. In C. MacArthur, S. Graham, & J. Fitzgerald(Eds.), Handbook of
writing research. 96-114. New York:Guilford Press.

Biemiller, A., Regan, E., and Gang, B.(1993), Studies in the Development of Writing
Speed: Age Task and Individual Differences. University of Toronto:on,
Canada. Unpublished manuscript

Berninger, V., Rutberg, J., Abbott, R., Garcia, N., Anderson-Youngstrom, M.,
Brooks, A., et al.(2006), Tier 1 and Tier 2 early intervention for
handwriting and composing. Journal of School Psychology, 44, 3-30

Bransford, J., Brown, A., and Cocking, R.(2000), How People Learn: Brain, Mind,

Experience, and School. Washington, DC:National Academy Press.

Carol A. Christensen(2009), The critical role handwriting Plays in the Ability to
produce high—quality written text. In R. Beard, D. Myhill, J. Riley, & M.
Nystrand(Eds.) 7he sage handbook of writing development. 284-299. SAGE
Publications Ltd.

Christensen, C.(2005), 'The role of orthographicmotor integration in the production
of creative and well-structured written text for students in secondary
school', Educational Psychology, 25(5):441-453

Fuster, J.,(1997), The prefrontal cortex: Anatomy, physiology, and neuropsychology of
the frontal lobe(3rd ed.). New York:Raven Press.

Garrett,, A., Flowers, D. L., Absher, J., Fahey, R., Gage, H., Keyes, J., et al.(2000),



E2SM MOt T2l HStel 2 o4

Cortical activity related to accuracy of letter recognition, Neuro-Image, 11,

111-123
Graham, S.(1992), 'Issues in handwriting instruction', Focus on Exceptional Children,
89:223-234

Graham, S. & Weintraub, N.(1996), 'A review of handwriting research:Progress and
prospects from 1980 to 1994', Educational Psychology Review, 8(1):7-87

Graham, S., Berninger, V., Abbott, R., Abbott, S., and Whitaker, D.(1997), 'Role of
mechanics In composing of elementary school students:A new
methodological approach', Journal of  Educational Psychology,
89(1):170-182

Hayes, J. & Flowers, L.(1980), Identifying the organization of writing processes. In L.
Gregg and E. Steinberg(eds.), Cognitive Processes in Writing. Hillsdale,
NJ:Erlbaum, 3-30

Hebb, D. 0.(1949), The Organization of Behavior. New York:Wiley

Jones, D. & Christensen, C.(1999), 'Relationship between automaticity in handwriting
and students' ability to generate written text', Journal of FEducational
Psychology 91(1):44-49

Luria, A. R.(1973), The working brain. New York: Basic Books.

Katanoda, K., Yashikawa, K., & Sugishita, M.(2001), A functional MRI study on the
neural substrates for writing. Human Brain Mapping, 13, 34-42

Meltza, L., Fenton, T., and Persky, S.(1985), 'A developmental study of the
components of written language in children with and without learning
difficulties', Paper presented at the annual meeting of the American
Educational Research association, Chicago, ILL.

Medwell, J., & Wray, D.(2007), Handwriting: What do we know and what do we need
to know? Literacy, 41(1):10-15

Menon, V., & Desmond, J.(2001), Left superior parietal cortex involvement in writing:
Integrating fMRI with lesion evidence. Cognitive Brain Research, 12,
337-340

Nichelli, P., Grafman, J., Pietrini, P., Alway, D., Carton, J., & Miletich, R.(1994), Brain
activity in chess playing. Nature, 369

Peverly, S., Ramaswamy, V., Brown, C., Sumowski, J., Alidoost, m., & Garner,
J.(2007), Skill in lecture note—taking:What predicts? Journal of Educational
Psychology, 99, 167-180

Peverly, S. T.(2006), The importance of handwriting speed in adult writing.
Developmental Neuropsychology, 29, 197-216

Rice, R.(1976), The use of handwriting rate for predicting academic achievement
and suggesting curriculum modifications, Dissertations  Abstracts
International, 37:1887A

Roberts, T., Disbrow, E., Roberts, H., & Rowley, H.(2000), Quantification and
reproducibility of tracking cortical extent of activation by use of functional
MR imaging and magnetoencephalography. American Journal of
Neuroradiology, 21, 1377-1387



Brain & Learning 2012, Vol. 2, No. 1
40

Teale, W. & Sulzby, E.(1986), Emergent Literacy: Writing and Reading(eds.).
Norwood, NJ:Ablex
Tegeler, C., Strother, S., Anderson, J., & Kim, S.-G.(1999), Reproducibility of
BOLD-based functional MRI obtained at 4 T. Human Brain Mapping, 7,
267-283
Wray, J. & Lewis, D.(1997), Handwriting:what do we know and do we need to know?,
Literacy, 41(1):10-15





