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ABSTRACT

The purpose of this inquiry was to examine the interrelations among handwriting
legibility and speed, and underlying perceptual-motor skills in Persian language
students. Seventy students (26 male, 44 female; 10.21 + 1.02 yr; 30 poor and 40
good control hand writers) were assessed during a copying task. The children
completed the visual-motor control (VMC), upper-limb speed and dexterity
(ULSD), and upper-limb coordination (ULC) subtests of the Bruininks—Oseretsky
test of motor proficiency (BOT). The poor group scored significantly lower on
handwriting legibility and speed in comparison with classroom controls in the
copying task. Correlation coefficients between perceptual-motor function scores
with handwriting legibility, and with handwriting speed varied from -0.11 to 0.40,
and 0.17 to 0.39 respectively. Results showed that both legibility and speed
predicted differences between students classified as “poor” and “good” hand
writers. Results also showed that in the poor hand writers group, age, gender,
BOT-ULC, and BOT-VMC were found to be significant predictors of legibility of
handwriting, whereas gender and BOT-ULC were shown to be significant
predictors of handwriting speed. The findings suggest that distinct perceptual-
motor components may underlie writing during copying. Poor quality of
handwriting of children seems to be particularly related to some sort of
deficiency and dysfunction in perceptual-motor skills. Future studies should
determine the possible benefit of interventions including stimulant in
perceptual-motor functioning and handwriting performance, to enhance
performance in these areas.

https://jrsm.khu.ac.ir/


http://dx.doi.org/10.29252/JRSM.9.18.36
https://system.khu.ac.ir/jrsm/article-1-2944-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.29252/JRSM .9.18.36 ]

WAAGLse; 9 5l d sl YED Ao jlowd (aly o ) o Sl — (55 JU3) 9 (o9 Cu oo 3 by 5y doliliadgd

o 2 gDy g o )gg o 4O Y

- > A
‘f//'!o& Is

39 W 92— S1391 G O s os g (gl T gy 9 (U9 (e BLS

O ew B ol 5 gmoT iite

Tler (550 Md T 2l e ) S 5

Ol Olgiol Olgtaal o Kiils ¢ S > Sl Al b )8
O plolgaol Olgaol o805 ¢ 55,5 o 5 Sl e dSEls (S > i, 0p S LSl Y
O plolgaol Olgaol o805 ¢ 55,5 o 5 Sl a5 05 S JLaliul ¥

oV

S Sl gl ,lee b i g Ce o g by S Ol bLS S ) 5 jol> a5 s
oo dast LTy LV /NVEV/OY s 88 g s Y 5ael Eils sliis 5 g U5 s Ol sl 251
(il RS e 5 ool B L5301 038 (o5 RSO G pldl s (28 Olpeay ot s
58 1y Sl = oK S e el 3l WL Seales o s b S 5 VU ey
S IS b aslie 5o (235 Gl 5 S 53 Bl 05,8 005 (oS ST s o5 |2
b S Sl lacslen Dliad o (Stsen g o L3S S (5 0mly Sl 2 S
Ul o1 DL s g e t/FA B2/ 5 0/8e B0 /N) 5l 5 4 g o 5 Ll
Gluaih Loz by 5 b L Olse 4 oS sl Sl Olbe Glacslis Wil e 53 8 e
J S 5 a4Vl Co o e (s da ez s ajjfjas\:&uw@u S i |y Ao
o b8 5 eVl Copu 5 Cir &S Jos el bty Ul glaoliS oo S ol
=Sl gl ad s 05 5 oS 55 &S el cpl L se aaml (s g md g S lae S S S
5 DU L Ol3 sl HIs pd 5 Chond CodS Ay o S a4l 5 el s s nlene S >
Slataie Ol o Gdny Dl 55 ol bl e (S o (SO slals SIS 03 63,58
ssbiea (i s 5 5SSl bl plmil 4 555 Jold glalslde gbaasl Sl eslin]

.Jﬁw}ﬂ\)@j)@\)))ﬁaﬁd@)‘

https://jrsm.khu.ac.ir/

1o oMbt
\Ya¢ wé.d“ 2 .,‘JJ‘ s QLL‘)Q
Wag 3T Wlie i

5 o O 933
salehi.hamid@gmail.com

3suls sl o1y
IR BEY
Lseias Ul
P S

L;Sf—é‘)b‘ 61.@@)[.@.&

Ly
weler Gsie (Ao sl
Cew s 2l e BL
Sl gla s Shes 5 s
Dl O35l 2l 53 (S >
DB, 5 S0 S e 03 fash

Y1-0):(\A) 4 :\YaA (S


http://dx.doi.org/10.29252/JRSM.9.18.36
https://system.khu.ac.ir/jrsm/article-1-2944-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.29252/JRSM.9.18.36 ]

EVRVTY

S G 31 S5 s 5 e ls e Sl 28 LI 613 5 50 a8 sl (S - STl sl S S
L VL b 4 Ol bty Wl e dils (2350 b Ol el 20ls 51 (5 oS (SVSCEe 5 ol o b s
Claiesd 53 il Jgame Ol s 3 05158 ¢ Sliass O35S L3 2 5 oM slinlie (Y ))) silas b o
B0 o esliials,sn slaslil 5 ool lajlae (oot laaly 4w Olip OIKE 6508 ol
W s g 0L sl olieos gal 2505 Vovn o slasls ol 50 Jotls Slidsss (§)7) conl ol 3,50 Ao 3TV
oy 3 sy o5 BT (e oty oS esls 0L Sl L(0) Wl rig el SISt &
cuilig olosle O b sldzaly men 55 (V1) 5108 e Ol el il lasli, 5,55 b o e b i
b L 53 e e S e Glacld s S8l s 3 il Olgsas ()l 5 ST Sl

6Jmﬁ6uuﬂi’6}:§w"’\-"-}"i|fL;’li.))b-’é@uww‘(.)y%;‘”"*JW‘&")UTO-’JSUMLSL-’
03 G ais 0 3L gl r.pj:l; "’)"L‘u*"’.‘“i""ﬁfgs")b; oslaials ) 4o LAQTA{L).U,« el sl
3l 5 05T S g e sy Bl 5,8 13 Ll 3)se bl S x5l gls it 3 e
Lol i 01505 558 a5 a5 288 ooy UL Ol el L2505 2d 5 5 Shae bl @lp Lagms (1)
wﬁjlmﬁ L}.:L.éﬁ LSL“L;}ZJJ‘JJJ"J‘{‘;'ML‘ Lﬁi‘)”-‘ t_,.“:bjb u&lfv&u?%ﬁ)ﬁ))&)‘ oslaul
:ﬁqﬁaﬁ&u‘,érajcﬁcﬂra%l{ﬁjj):f@w)ﬂ&\ﬂx)\szu&|}go\@)jij\d>'-ﬂ.(\')zﬁ
6&QQ|}3@|)L§>)MQLS.:}.>J;.,.?u.?dl.‘SLgl.a\.(H,V)deijizﬁb&dﬁ-\w}r.@ﬁ&b):d‘j
oM&)‘)fdAW)QJWA@Lﬁ}:JSL‘éLhJ&j};w‘JJJMl{oMoJL&w\&U‘fﬁjgﬁ,&ﬂrﬁbQT)J

() el

JJ":’U’Q’"‘;"‘IE" L;EJ-JJJJ J.;;-.) LS"L"J'LJ 6[.%)&))\.«; Sl r‘)v ‘(MJJC"QJ"’J U'Y"';)" 6‘?‘ L}‘”JJJJ"°)M‘°
Sl (b o rdg Candy LI Gl Fo (RS A s e oS Ldime Dl e B 5 el
Q)L@.A Lg.l u."wf:j.v ASBUIJ‘ .(\Y‘ ,‘Y> JJ.JJL;« e ‘U“L” éﬁ—ébb‘ t;LAQ)LG.a WS Bs L ‘Uﬂl’“"" U'.’.‘J" 6‘4.1;-\.1.&

Ll s ol LlSS g Ay s gsdae ol Jelse (S = Sl glac; e ple wile col S = S50l

1 Handwriting difficulties
2 World Health Organization: WHO
3 Legibility
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4 Fine motor coordination
5 Visual-motor integration
6 Perceptual skill

https://jrsm.khu.ac.ir/
39


http://dx.doi.org/10.29252/JRSM.9.18.36
https://system.khu.ac.ir/jrsm/article-1-2944-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.29252/JRSM.9.18.36 ]

VDY) S a5l o) O3 s 0L 3550 55 k55,0 OT 31 olad sod 45 Slalas ann Ly 55 0 SU
3B O 4 R LS S a sl el sddplasl (08 (e 5 027) SWITW(YE YT )9) oo (Y
Gl S5 oo 0L 4 25 S Gl 35 b Ll s b S asle Ll slaols 5l s S
el o & ol 5l Vsams sl s 8 Sl peas )5 Gb slaol Sl sline win 5 Slajm ol
Ll Jiedlseas oS Shse s Sl o ol B ol 4 YU S G el e bl 5 25l
o 3 el OL5 53 G el s Tasln ) 5 LIS o 850 o e 3 85 6l OLS S
ods S35 glall; 5 58 Gy ek K8l ol 4 YU S s by g 0L s L) ey
Slatassy sleasl 015 oo sy s B4 eslE pen Bl 4 s oo b il s Slacsls
Sl 8 ol L5 e 4315 e O oo O3 5ol 230 & 1y e bl sl 51 i a0l s oS i

(YETT ) 4 8 el s S0l s alie b s L

loddplonil 528 55 bsws 5 235 gl s (S =Sl gldel 3 P8 sz psd e LS b s,
S 3l ol OASEs  esdle oS e il Olsal S 51 pladised sy LOT LBl 5 W lede i
ilise Skt e s 5 (1Y V) 3 0108 5 (19) b a5 3508 Joo (5551 sladles
0 (V) O 5 Sbrishis Jis sba (YA) Wlos S ditens |, 08358 opl S = Slhal slacsjlgs (63 5,5
i ok S e Blate g s 53 D IS e ) s Sl 5 OS e G daly e
510l sal J55ls 51 azwes cul 3Ll sy Slsbae adaly L it cpl o 45 Ldewy 4ot opl 4 Llastls (g
357 @l Shlian b U lac sls a5 L oo o) (o8 ) Ll a5l b 5 a5 (60 S50

..,\J.)‘J

B S B N P P B B e T LY P R S PRSP B
G B e ysa el S Jasits S ghls Ol el s aEb IS 3 OUT Jeass 3 Shes (g5, Ll 0
Sl Wilsn Cal (e )b ppan diild JKS1 5 OBy 5o b 235 Sliasse (S = les plxl
S Sl slas SIS b 3l oS Ol sl 2l cal S Lo (315 0) i b oS > Jlasl a |y STl
S e gasl p Olgn Sl gl ol il adls Cins S - gla 281y 5 olas Lals, asiis e
S5 2l s S Sal gl B el oY 0 S il b i 5 L s e s SISL 055 b ol
S = Sl G, g5k pand w5 landlae pl5l A0 U °~\-ifl>.="| e b 350 jatiie biuas

https://jrsm.khu.ac.ir/
40


http://dx.doi.org/10.29252/JRSM.9.18.36
https://system.khu.ac.ir/jrsm/article-1-2944-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.29252/JRSM.9.18.36 ]

plrl Al iy 18 0L el 0558 (205 s 53 el (Se oS b ol 5 25 S e 3
o gl b ol a3 b Ol st il 5 pamdge el 08,5 5 55 bl sl ol et
S0 S = Shsl iy Gl 3 L Lasls gs cpl Bl 0l b Ol gel 2ls Jaszas Ul 5 iy
3SR e

o9 B b ig

R LUV foX

e Il 53 0T e oS ool e Ol e gl aomy B p e slaasly Ol g0l (515 255 ) (sobel anal
VYA Sl 45 S pl 423 ol Al et 3 (S Hged 3 el 80 VI s s 4)-1TAL
Ol gal L2sls Ol ) oitin pwslibe 53 s . Ol an e V8 3olias &y pmts Js0 b 5 s o5 5e] Al
S aS pls b S e o s pl Ol jlas L8 bl Sel S 53 OIS Sl ey B p g slaal
L 50535 K s ides Jass Olseas 1) 5,5 S ObT 2 5 o go 5l 355 Sldaline ulaal 5 axils O ol 250
s 6l Sl ol s s Olsl sel ESIsAS slias Ciss ol b s S e B yme el il op sl Ol s
Sl 3 allbsls oS 5 5 Ol b Slee ladsesl gl ) Ul pde aber 51 cile Vs o 50l 2305 18
oo Jagme U s 88 5 o Y1) el 5l Ve L tagn Culgns elud cpl i wsldS LS s
BINCSTN Y PVAN FESU VT (AN U SRS S AP TR plonil (Sisaomnd olal o plondl Jl Ve/VEYY /Y

A dt] S webeulo Gaiss 3 0diS S L5 Ol sel J5ls Js 5l Rass g

121550 g byl
O 5 558 (OF) Oea 5 Bsk il Slsea] |3 sla oy alie 5 by LUl (o a8 w a5 L

S50 03 GBS Sl s s A IS @ﬁ.;p)@)ﬂ@pé\w Il 48 &) g opl 4 oalital Calzses

A2l 0T 3 sls Ll By aam 45 2o psme sl (sl DS 1 tal g ode 51 e A3 1 R
gz SLS 3l s 3550 55 iy B p e glatsly (L3 odns 03 o 5 0B olstl e tiyled il |
Gb ol 358 IE sl s pamy B s ol O30l 51 s 3355 g 0T 0390 mlin 5 OLT
o3 SIS & B 535 oS ol S35 5 YO 311018 B L e Ol g 3 sl 1A ke s

7 Good handwriters
8 Poor handwriters

® Criterion validity
|

https://jrsm.khu.ac.ir/
41


http://dx.doi.org/10.29252/JRSM.9.18.36
https://system.khu.ac.ir/jrsm/article-1-2944-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.29252/JRSM.9.18.36 ]

e b S s Ul s p s liten i Ol Ad S S 55 5 0 el Ol sel 1
(23S 13 oS bl eedae 5Ll 55 5 A sddeslinad LOT SHOY VT D) wline Slides ST 53 &S las
Sy G s B DldS 5 G sl (B IS ) sy oobe b wbide ]
rAomb 5 35 S a3 5Ll VLS cre S a8 Sl 3 e e 53 G55 glaolas LSS e sl
il it Slosl pl bds an Sk s e SUls e li Ol psa slas sler cnl laslael ¢ same o5 o
ol pws ) e Ased LSJJTC"-’-' om 2SS ) i Sl e Sl 5 cle Ll e
53 s ol bl S U3 bl ane B a8 18 bl Dl s a8l sba b QSIS ES L3
S bw g sddati g lacie dd Coulgt g iy g Obsles 1 aS Shse cpl w A s Sbidde e
s Sdome 3 O3l ey atia Slem das 13 ool ssse b (s 4l a sl el 215 V0) (6,8 Y 4
ICC =0.92, F (29,58) 2+ les; 05,5 (Stewerds o o Sl oslizal bbbl obl ey a1 8
Lo anlos 1= 0.97 0 g o (655158 Stiar o i Sl eslizad b o3l 5L oLL s 512,02, p < 001

e J gy ge 5 VL Sls oo 52 2 &S

O 5 558 (OF) DL 5 20k e Olgear] 3 gla fash alin 5 lasus Co iy i a5 L
e bl Cose ol 4 rds e [(YY) esllal 5 S5 e (300 (OY) 0L 5 oIS (0 F)
ASL;.QJMLJJ}WMJLM&Qﬂ\)})))‘)‘c)}&oﬁub&‘&nﬁyh@ﬁj‘}ni&bﬁ&@
S B e |y (i 4 A e atal 5 3 gl 131 51 S gy Sl ey LS e 5 s e 5 o0 |y 35 IS
J.EJ.\)}A QLA)C).M (Y%) onLS:Li‘} L;’l"b):" c&Ud‘f— JA‘}}" QJ‘J )‘J.; )L:ML’) ;5"['.’.4"':") u:“'“.ﬁ}.’. @b.’ @ 4}-;3\.’
DS S b (Sans 5l s b 5l g e LaT g3l Jasl 5 b SIS o5llay QS S 5 b s sl il ey
@Jjbdf-wﬂj&Jwiﬁoﬁw}@w6&bdfs‘w&ijwﬂwé‘ﬂ.éﬁ6;jla—
Al Vg/0 B dla g/0 08558 S > slac e L5l (6l Qj.aﬂif_\ A esledV (BOT) L;i...vjjjf—uﬂ.i;:.})ﬁ
wL:.E.AJ.L) Aw c";l'sj>- CM;T:)J L;LQC))L@.A wL_.E.aJ._sJ )L@J; sl r..“;j £ 9 w@aﬁ) Cla JALI: 9 o.,\.\lrfbla
SEA=CIAN 5 /Y= VY YV VY S S S S s bl S e sl sl Qyﬂ slaa S

cé.:j}ﬁ 6.2.«:} bl “ 4;-}7 L: (V\) Sl slioslazal )‘J"‘ U'i‘ )‘J:J J}-‘J 6[.&",,2.&}}3 B (T‘~) Sl 0l U':U‘J§

1 Intra-class correlation coefficient (ICC) 0
1 Buininks-Oseretsky Test of Motor Proficiency (B@T)

https://jrsm.khu.ac.ir/
42


http://dx.doi.org/10.29252/JRSM.9.18.36
https://system.khu.ac.ir/jrsm/article-1-2944-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.29252/JRSM.9.18.36 ]

Jolo i b slacles bido ns 93 5 s [OF) OLKen 5 (ap0b dile] axdlS Slidis wlie Jhays ool s
S A el iYL SKales wlie o Yiacws L L8 5 aSVL o pw WY S > = ol J25)
Lo & god A3 S 1l 1y by se ol gol areluncsG acdr 53 53 sddobisl 01350l 2505 03 (gla Salen ol
SSL s (S slde st (5 4 5 G edkdag e oS Sppo b 4 (Soslmen and sl s S el SIS a
45 A5 o ($515L ) 4 XS e s s ge e Sy Sl AE g el 553 5l 515 A sl 13 5 el I Ll
A o o 48 (VU el IS US 5 B e e ) 4RSS gy 3 g A g 395 geme Lasias L5 LT Al

A plol S g3l S5 a5 5 e sLad 3 Joamd s g anloins 3 Ll o3l e

SabT g

Gl s oslinad O g (55128 San b ) el )3 0l (5 S o3Il e e o DL )2 )
S a bty 5 b n s Olsal s 055 55 S o Shsl Glacslee 5 xd s kS sl el anglie
Qoo 5, 5 eslizal o ke i bl ot gy 4 F0sasT 5 Jiiee sladi gl ol tstudent o a5
SS gy Sy IS e 25 8 oS Sla st LT s sd jasiie B ud eslial pBaplS s, 4 S 05 S
OS5 Jeld Sl g S el 53 laediS Gt e Gl 4 L s Dl e g

A sl r\gbf@ L)'zj) “ 4.:@.1...?

Fe| W]

4

Yo 55 dasts Ol3sel s ¥ 1 diles sy s iV 5 e & VE et i Sl (s £ o 1l 0L s
oJ\.iwwt}@ﬁomdﬁglx\éuubuwww;b b Jgda 55 Koy s 8 V0 5 sy &
j&b‘y&&;ﬁ%upujbww%ﬂb—&jb—&?b};))ﬁjﬁcc{b&bCamﬂ‘
wc‘.b‘J"SL;";;’L.’.JJ"JM°JL“‘-<1’.U‘4"L:’)>Q'Z|J“—§:’JAJ‘)JL° (p>0.05)&:~.~.:4)‘.>h&¢&:,&ﬂ
S Sogen b Ol Bl pl slaad s Ul oy (Soiees (oo dalar t s das e 0L ) ot
Sl etle s blakas pg 1i 5 e el Jblias (0 = 0.041) oo 5 (p = 0.03) VL Sealen

1 Visual-Motor Control (VMC) 2

1 Upper-Limb Speed and Dexterity (U LSD) 3

1 Upper-Limb Coordination (U LC) 4
|

https://jrsm.khu.ac.ir/
43


http://dx.doi.org/10.29252/JRSM.9.18.36
https://system.khu.ac.ir/jrsm/article-1-2944-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.29252/JRSM.9.18.36 ]

s e 5 (0 =0.028) VL Soalan b (2350 o o (St g 55 5 bl 53 . ils (glaline 5 e
4 J‘.)L'\M (p = 0017) Lacows L’ Jls 9 A.JYL’

s 4 hin lalime Ssan Loy Ul Loy o ol g b 505 05 S 53 a3 o) ol il G
2 Jol s G e Sl sl analS DIl Nl S slawds G Sl e I3 L s el
5 bdel Cows 4 (0= 0.022) Jisbins e Sted b Comnir b Jasizis Ul dast 5 g5t 013 500 2l
ol 2l Gl 035 s ey Sl UL s s T o Sl pl SOLS il daesls (510508 g5 4
P <) el Cas 4 lslins St Ktmed 2 5 Caf e 5 o o el 5 ot 5 Ol3gel Sl 05 S 55 e s
35 A jatis eomen (el 4Bl il Ol gel 1S den 135 S e e 15 L s e OLES &S (0.01
L.(p=0.018) coul lslns golel o 51 5 e 25 S b Cnir o (Stoses dast 5555 01150120

el 03 gy Lo s Sl i W ey 2850 e S el 0T SOLES s (mesls (1SS & 4 5

Ll g bt hgst ey S 93 53 el (6,8l sl e Siwen ) J gl

VI ¢ [ & [ ¥ [ ¥ [ Y ] O
(N=¥) s oy 5
0.21 | 0.19 | 040* | 0.22 |-0.32*| -0.06 by Ul | )
0.39*| 022 | 0.35* | 0.26 | 0.35* -0.03 REL P FUPIWS
0.26 | 0.34* | 0.24 | 0.31* 0.45%* | -0.54** o | ¥
0.41* | 0.31* | -0.20 0.30* | 0.33* | -0.32* OWRE B
0.28 | 0.31* -0.53** | 0.09 | 0.32* | -0.01 Yy Sealen | O
0.27 0.36* | -0.10 | 0.27* | 0.17 | -0.15 S b s | *
0.42*%* [ 0.42** | 0.90 | 020 | 0.35% | -0.11 | Lcaws b 5 5 Vb oo jm | ¥
(N=¢+) has 595 0y S
Lals SO ;Uﬁj);p<0.01 **p<0.05*

uﬂ)Ja>'=:..»;@L}\jﬁ-ngi.iﬁj@j:u;fiu&&aUmrlqdl¢l§g¢l§uij)@w;)wj§)&tbd
e 33 a By dpde s G b s bt 5 Ol sel s S LTS s S WS e 2 s
Xo= ot b e b el 0l S a5 S st oblae Jsbay Ll e Lpd 4B S ks ol
Olgeas a0l Lils G iyl Sbols doys e b 80 oL =W &b 41,67, df = 2, N=70, p < 0.001

https://jrsm.khu.ac.ir/
44


http://dx.doi.org/10.29252/JRSM.9.18.36
https://system.khu.ac.ir/jrsm/article-1-2944-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.29252/JRSM.9.18.36 ]

i s 5 Ul s ) B andy e Sl St 05 S5 o 8 Y J g

95% C.1. for Odds ratio B (SE)
Upper Odds ratio Lower
402 158 .062 -1.846*.(477) b LUl
.994 982 .969 -.019*.(007) g L8
117285.744 11.672* (2.872) b lae
R? =.45 (Cox & Snell),.60 (Nagelkerke). Model 42 (2) = 41.667, N= 70, p <0.001. Nl *p<0.01

S o3 Sla piin (55 (5 s e 5 Jamitias ULt G2t ld 90 6l pBaelS gy 4 A8k 050 S5 Ll
A el (VL Salen o LIS 5 eVl S (S o ol 88 i (ot Jal) Gl 5 0l
R? =) ol osns Ul Slnal lslie oS o 5Ky WS 5 s i (o ot S5 013 al 2005 53 0l 0L
R*=0.21; beta =—-0.43; t ) - Lty O34l 505 s Ll €(0.29; beta = —0.54; t =-3.91, p < 0.001
R?=0.21;) <V Salea «(R?=.21; beta=0.35; t=1.94, p=0.032) c...> (=-2.40, p = 0.012
R?=0.21; beta=-0.40; t=2.31,p =) S obe Jzs 5 (beta =-0.56; t =-3.19, p = 0.04
o e e ot g5 53 503 0Ll Ates sy Ul Sl lsbas slasdeS st oo e (0.029
R? = 0.38; beta = 0.50; t = 2.97, p =) i (R?> = 0.38; beta = 0.26; t = 1.77, p = 0.042)
Ssbine SlaeliS i e (R? = 0.38; beta = 0.46; t = 2.85, p = 0.003) 5Vl _Seales 5 (0.002
5 (R = 0.49; beta = 0.34; t = 1.99, p = 0.028) i ksl 53 (mlS Gb i 25 S e
b5 e lsliae (Ao diS i i o e (R2=0.49; beta = 0.42; t = 2.45, p = 0.01) &5V _Kslos
Ll

o s ol 0 oD SRS S 5 Sl el 4 S G0 sa 3l el 5lulinl Gl il 5 o Kls gl s
e Sl el oLl S - Sl glaclee Dl el ke e sl 0L (MANOVA) o e i bl
sy Olas 5 el = (Wilks' Lambda (0.93), F (3,66) = 1.76, p= 0.16) =il 555 slslas a5 S
R g o e 5 (E68)= 6.32, p < 0.001) Lasies Ul 55 ¢ 5VL Sl sas olel s 51 dast 5 g 0ol 501 5l
Ales S .S (tes) = 2.94, p = 0.004)

https://jrsm.khu.ac.ir/
45


http://dx.doi.org/10.29252/JRSM.9.18.36
https://system.khu.ac.ir/jrsm/article-1-2944-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.29252/JRSM.9.18.36 ]

.la:-.’u B .b}-u';;j}- 6Léaj; le.a)l.:.:.n\ J)‘JJLI...»\ ch}u‘ 9 d:;.rl.:ﬁ A d}..l:.-

N)=v+) Lo dyoy S N)=t+) Lo ost o5 8

SD M SD M

2.28 16.73 2.28 16.73 VL Sales

3.08 21.56 1.93 22.60 S sbe IS

5.46 30.40 5.43 33.00 Lows L ,ls 5 eVl e,

0.94 4.04 1.02 5.55 ** sy Ul

11.3 29.65 9.11 36.75 FHads 55 G ) pdg S
51kl Gl >l = SD ¢, Kle = M s s % p < 0.01

S A 9 SN

ot QLB 01 5aT 2005 3 (S o STusl slacslge b (i g o 5 Ul o B ol Ragsy s
Db s s bt Ut s aiVl G e 5 S - ol J S sVl Sales ke ol 4 Al
gl Slal 51 S il oy3 53 A s el LOT DL 5 (6863 ey B p s slanly 0135l 200
SR 53 5 a el (S 053 5 Ul slaaly Ol el 1 4yl s 4 el 05 5l 205 (65l 5 gla Ul sl

A Sy B g slaagly 1 L @ pas il el S SLS 1 5 Olel) s

AST 35 oo 53 4S5 sboken 55 S o SISl sl len b x5 sl o bl s oo Skl 51 SO
by Gl bls by s S S Solsl slacle Sl ans O plolid s addlas b oS col ol o slizel s
S35l 05 sel ils oSSl 0,5 Bk 2 sl oS s sd) lawsl a5 5 ol 3 015 e
OLES G 3 selsas e OF )T V) Cls (65 350 55 00 5 S r 35 o0 e3linal (5ol 5 NS
Cote (oo o0 @V (SKoalon b i Cos o 5 lsits Ul oite 5o o By 015l 50 ) 0l
53 L e S 5 st e Ll e VL Salen s Cins Sosolea b 3 sl
Olgeay (YT XY Y V1) S sl LS’:)L;%J (YY N (o b ols >~ LS”AMUM 3 sls rash
|23 S o Al 1 Laaly ol 55 b Godod (slaasily Jsl ol s el s by (20 55 Cind L b e (3,150
s Slapatla Lo (5 Seslil aiVl (Siales bide s 5l eslinl b 8 iy b (S > (Sales 51 iy
ol i Glatass 4l ol G Sy .l lslae LIS il Lt s S oS el L0
NS 5 IS b pl 5 oS sdplonil S5 S (555 A5 )Ll LT 4y dndie 53 oS Slidd el &S

https://jrsm.khu.ac.ir/
46


http://dx.doi.org/10.29252/JRSM.9.18.36
https://system.khu.ac.ir/jrsm/article-1-2944-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.29252/JRSM.9.18.36 ]

Llazsls a1 (T 03 s G 5 OY) 5,804

ol slaaily 55 O3 el S5 (8 g8 Sla e 33 oS i (ol Jelse (8L G Silal 51 S0s S
5Vl SKaled (i (o o 5 40 Jast b Ol ol il Jasiiaes oUlsst Sls e glaodiS i i 305 0L L
Ssbae slaediS i e VL (Salen 5 Conior 55 R348 e 30 53 Sl (S e ol J 2S
(10) OlSasn 5 als 5 O8) 5o 5 S Sinssy sbaaly b b G sl 3 Jos oy O pol 2305 (2050 o
e SIS o Lo Sladised (35 Ul 5 S (o st 53 Sledbl Slides (pl 5o bl sl pean

!

) Yl B Olabl L 0155 e (2855 o 5 Jasias Ul it 53 5 aslinal L ols 0LE bl o gl
5 O3 5ol 15 end 53 015 o Sl ol plis 38 o St 1) S5al Sl G o 255 Comsy (o3 1o L 80
e (00 ) SUWITUTE Y D) o (YY) S sl il a0 b sl 5 oSt 05t
33 oplsleel e 03 8 S (LU 5 cs ) rd g caiS el g Sl (ol rasn) )b 5 (0F)
S ek Sl olad s S oosls e s o Ol ol fagn anl ) ol el
GOl 31 e 38 eslinud Ol 50l S5ls ol 5l gl OT 51 Ol o a5 ola ole Vx| Ml gla0l

el Ol gel 5l (g e 5

O 5 b Ol gel ils S = Sl gl lge 5 (s s o 5 Jaszas oUl) cxd g glajaxle absl s
e 33 pl LT aS A o ooy 1 e § 5050 (pl L o2 la et L aslie 5l iy A aslie 2 5 OIS
Lt gt Oy gel 5l 05 S 55 a5 48 als Ol 2 0Lt s glaesle (id 5 S e 5 Jasitas LUl
5 lsbixe 35 bl 518 ol (Sasen ool ils sy s el 5 o il (Soees b 0
Gl S e 6 Seil | litee (S5 olS a Ll lls LS| eal e 53 ol aSuls g sl o5 das e 0L
o2 5 bl 3 en bt L Ol sal S0 315 0L s A s i and b g Ol am ol Ol i
S edls A3 sl lassy il glialy 53 Ol e |y laaly pl L Sdms 555 Lt 0 Oblies Sl s s
ol s S UL 5 olad asobesle (s IS5 Lol s s e ddplol Ol o sb Ol sel s (g5,
YD) sl Slssean mdsd Co o (o gt js Oliiss 51 & 0 b ol G glaasl bl o(YY VY V) ¢l
A2l Jas e eddeslinal s ge Slides 534S ol GlidSS gla Shs 4 Llg el Slies pde ol

J:""Uji' BE) RGO IS Vot JL&&‘ ulf.\..SC,SJJJ 6\]’ u"l"’) Cod gdoes (Y'> 4.'1)}; 9 Jb—JS...«.AL‘h ul.&j}i BE JLT.AQ‘}&A.’

" Developmental Coordination Disbrder iDCDi

https://jrsm.khu.ac.ir/
47


http://dx.doi.org/10.29252/JRSM.9.18.36
https://system.khu.ac.ir/jrsm/article-1-2944-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.29252/JRSM.9.18.36 ]

4 3l edd QA ES 1 O anest L ST 0 K Eol 45 3 sdoes a3 (YY) O gmsdin 5 s
Ll g5 o 4S g sl 5 Lgls i S e 3 SIS Tt Ol el s sls LS b s glaanl ol
Shazws pl s ey Hlasl Olg5 oo cpl byl Jast 50 Obliea 51 S s o S sa jasiie Jde
JSie syl s a3 oS e a5 IS lagsesl bl plowil e LIS (1d s 5 O3 g0l il
Ll o O3 gal S5ls (gl Do a5 L3 (gla Jrassy a4l opl ol (6 503 Al (6 S et ol il anils

V) b Ol sel il s CSCis s

Sa 0 Gaota BB S cnl 4l oS el Bl (Rl B8 e e e RIEITL 1 OLES Sl ol
SV 550500 Oy 2355 e 6 Sl ol i3 55 R0 S b i Jlolins (Siad ieen
1S Sl el s Jasas LUl Sl (il b aS sg cpl (93,0 5 am 5l anl ol o3 g Ls zs
G 8wz Olg oo cpl by Gl sl atulS Kid o O gumee Lot g 5 Al iy 5 ISCis Olides
S 1 o ¢ a0y OF s 5 o 1 L 5 ilesls plowil ladsle dsme s s 5 5o O gl 15
s sl WS o L et a5 S 51 (S SBam e e sl 056 b les S 285 55 (e Sl 3) 235
Lol oy s oMl Ul 51 aS 550 e s sl Lol § 5b 50 res &S AL e b 4 WS a5y Sy
sl 5o pdlls 5 Oledes 51 sl DL 3 5348 Slnl polle 53 (ST 5,805, Lasly (pl b o i
s dioled eslizad du e CAISS 2 (gl LS55 Sl alie (glow dims o o3l Ol el s w0 gliwl oy gs 2]
i L85y b aS conl gl 5l jlas 5 Wb e atd s slhe dhgt &5 plaazd 5 Lol das e 0L b
b5 Sl Moy 4 ) s S DI al IS S 03,0 s 35 G 53 Lo 4l s nl e L e
by ols s Sas nl by VU i o3y Ol gl 25l Jasuis LUl 3l 0l e Yazs| Ll cdiiS o o3lizud
O3 g bt it a4 G edle a5 AS AST Olysel 20 a0 Sl e cplls 5 Oledee slgiiy SO Olsen

Aol o 55 1) slde alewgas i 5 duled a5 50 35 glaaid g

3das 0355 oS @Sl Good b Slacys sdoms 4 UL G Sl sy (63,08 skl 4 s ) iy
PR a5 sshens s Ol 4 Ll sl s 53 o ol pege Alis s Soen slatags 3 450l
2B ar il G 1L ol a4 gad 45 3500 oLl 10 4SSl 4 AL cnl esdle e Liis OF 51 55
Sl (6505 o gl 5 G b ot gla0 el Sl esliad s bl S ke S b sl S b
L elie slajtass 558 o0 a5 03 cnl 4 deadDle 131w s slety Olsea 38 o5l O 4 015 e

oslial Godws cnl 53 4l prar daslpl Kos 5 osline Som b glihas sla S5 b 4550 bl Vb 4 gl g

https://jrsm.khu.ac.ir/
48


http://dx.doi.org/10.29252/JRSM.9.18.36
https://system.khu.ac.ir/jrsm/article-1-2944-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.29252/JRSM.9.18.36 ]

G s sl ldtlae slaasl sl eslaal glacy 30 U155 oo (g ol 3 @L.; @oax g Lo rb,;}\ A

.qu..: L;"")j'.")“'h:}ﬁb Q‘.’.‘JJ Jﬂ.@& é&)‘)j@@;&lf}éf—ébb‘éug:))@ rl;u‘

oo gl 3 g0d ol i e/ U 5 S i SIS e o BT e 8l Sl e
T U I G R Wy i P S T O PR S 31 PRI JP U g W] L S P
© pliws & S jasiie ol pedle LOALY V) 5l KOS daly i s A, L S - Sl gladsl
Bl el ails 5 S sl 4 aSh il b e (Shal sl 5 Eb L el slhae mlaw s s
Mo ) ol glaair b aS SaS Oy s oleys LIS a5 5 ladas 4 Ll o sl iass
Salen i) ol ns ladl b onsa 4 (55 e sl e glasl 2 5 Anled jasiie s ho 5 g |y sokd s
oy DA 035 Dby sl Ll S0 1 (S abe IS 5 s LIS 5 il ce e VL
Vl;,d\ w s la gldslae glaasl sl eslinal Glacy 30 U185 0 G Slid=s s das &) Q\jyﬂ&b
S b S Aol pl s ged ey 1y a3 pl 3 5 Ses Gl skiens (omd S (S e STl gla e
U el Sl Ol 5l Vs ol G by et sy OMSCEe sk, el pl s O el iSls Cuns s

..»Jf(..alj.é s £ gin Slacdled o OUT 5 i el cdled Sl go ol axalS (g5l 55 SLis S
Q‘O)Ag’ﬁ

dALmS )‘ .,\..;‘Jdﬁ bj>- 4.51.:.19‘5 QKM}’ Sl 0l rl}u‘ QL@M‘ cmb &..:,.A_jj"._: Cu}l}u &JLA QL«;—L’JAJJ"_& U’«"
Aigled 13505 5 Ki5 leses i3 gad )an iassy cnlplnil 53 Lo b oS Sladas 5l (0l 5o 200

https://jrsm.khu.ac.ir/
49


http://dx.doi.org/10.29252/JRSM.9.18.36
https://system.khu.ac.ir/jrsm/article-1-2944-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.29252/JRSM .9.18.36 ]

F

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

2. Laszlo JI, Bairstow PJ. Handwriting: Difficulties and possible solutions. School Psychology
International. 1984;5(4):207-13.

3. Hamstra-Bletz L, Blote AW. A longitudinal study on dysgraphic handwriting in primary school.
Journal of Educational Psychology. 1993;26:689-99.

4. Karlsdottir R, Stefansson T. Problems in developing functional handwriting. Perceptual & Motor
Skills. 2002;94:623-62.

5. Hosseinaee A, Ahmad A, Azam N. Prevalence of reading and writing disabilities among
primary  school  students. Developmental Psychology: Iranian Psychologists.
1390/2011;7(28):353-63 (In Persian).

6. Gregg N, Mather N. School is fun at recess: Informal analysis of written language for students
with learning disabilities. Journal of Learning Disabilities. 2002;35:7-22.

7. Feder KP, Majnemer A. Handwriting development, competency, and intervention.
Developmental Medicine & Child Neurology. 2007;49(4):312-7.

8. World Health Organization. International checklist of functioning, disability and health: ICF
(Version 2.1a). 2002. Geneva, Switzerland: Author.

9. Sovik N, Arntzen O, Karlsdottir R. Relations between writing speed and some other parameters
in handwriting. Journal of Human Movement Studies. 1993;25(3):133-50.

10. Graham S. The relationship between handwriting style and speed and legibility. The Journal
of Educational Research. 1998;91:290-7.

11. Graham S, Weintraub N, Berninger V, Schafer W. Development of handwriting speed and
legibility in Grades 1-9. The Journal of Educational Research. 1998;92(1):42-52.

12. Howe TH, Roston KL, Sheu CF, Hinojosa J. Assessing handwriting intervention effectiveness
in elementary school students: a two-group controlled study. The American Journal of
Occupational Therapy. 2013 Jan;67(1):19-26.

13. Taras H, Brennan J, Gilbert A, Eck Reed H. Effectiveness of Occupational Therapy Strategies
for Teaching Handwriting Skills to Kindergarten Children. Journal of Occupational Therapy,
Schools, & Early Intervention. 2011;4(3-4):236-46.

14. Parush S, Lifshitz N, Yochman A, Weintraub N. Relationships between handwriting
components and underlying perceptual-motor functions among students during copying and
dictation tasks.. OTJR: Occupation, Participation and Health. 2010;30(1):39-48.

15. Volman MJM, van Schendel BM, Jongmans MJ. Handwriting difficulties in primary school
children: A search for underlying mechanisms. The American Journal of Occupational Therapy.
2006;60(4):451-60.

16. Kaiser M-L, Albaret J-M, Doudin P-A. Relationship between visual-motor integration, eye-
hand coordination, and quality of handwriting. Journal of Occupational Therapy, Schools, & Early
Intervention. 2009;2(2):87-95.

17. Klein S, Guiltner V, Sollereder P, Cui Y. Relationships between fine-motor, visual-motor, and
visual perception scores and handwriting legibility and speed. Physical & Occupational Therapy
in Pediatrics. 2011;31(1):103-14.

https://jrsm.khu.ac.ir/
50


http://dx.doi.org/10.29252/JRSM.9.18.36
https://system.khu.ac.ir/jrsm/article-1-2944-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.29252/JRSM .9.18.36 ]

18. Berninger VW, Swanson HL. Modifying Hayes and Flower’s model of skilled writing to explain
beginning and developing writing. Advances in Cognition and Educational Practice. 1994;2:57-
81.

19. Tseng MH, Chow SM. Perceptual-motor function of school-age children with slow handwriting
speed. The American Journal of Occupational Therapy. 2000;54(1):83-8.

20. Feder KP, Majnemer A, Bourbonnais D, Platt R, Blayney M, Synnes A. Handwriting
performance in preterm children compared with term peers at age 6 to 7 years. Developmental
Medicine and Child Neurology. 2005;47(3):163-70.

21. Graham S, Boyer-Shick K, Tippets E. The validity of the handwriting scale from the test of
written language. Journal of Educational Research. 1989;82:166-71.

22. Rubin N, Henderson SE. Two sides of the same coin: Variations in teaching methods and
failure to learn to write. British Journal of Special Education. 1982;9:17-24.

23. Tseng MH, Murray EA. Differences in perceptual-motor measures in children with good and
poor handwriting. Occupational Therapy Journal of Research. 1994;14(1):19-36.

24. Li-Tsang CW, Au RK, Chan MH, Chan LW, Lau GM, Lo T, et al. Handwriting characteristics
among secondary students with and without physical disabilities: A study with a computerized
tool. Research in Developmental Disabilities. 2011;32(1):207-16.

25. Alibakhshi Sz, Aghayousefi AR, Zare H, Behzadipour S. Efficacy of self-regulated strategy
development on writing performance of students with attention deficit hyperactivity disorder.
Journal of Applied Psychology. 2011/1390;5(2):37-47 (In Persian).

26. Hadavandkhani F, Bahmani H, Behnia F, Farahbod M, Salehi M. Relationship between
visual-motor integration and handwriting in mentally retarded students. Research on exceptional
Children. 1385/2007;7(1):98-112 (In Persian).

27. Hadavandkhani F, Bahmani H, Behnia F, Farahbod M, Salehi M. The association of visual-
motor integration with handwriting in mentally retarded students. Research on Exceptional
Children. 2007; 1386;23(1):97-112 (In Persian).

28. Dewey D, Tupper DE. Developmental motor disorders: A neuropsychological perspective.
Bornstein RA, editor. New York & London: Guilford Press; 2004.

29. Javantash A, Mirzakhani N, Pashazadeh Z. The quest for exploring the normal speed of
handwriting in students of grade 2-5 in Tehran. Quarterly Journal of Medical Rehabilitation.
1391/2012;1(1):81-73.

30. Bruininks RH. Bruininks-Oseretsky test of motor proficiency: Examiner's manual. Circle
Pines, MN: American Guidance Service; 1987.

31. Salehi H, Afsordeh Bakhshayesh R, Movahedi A, Ghasemi V. Psychometric properties of a
Persian version of the Developmental Coordination Disorder Questionnaire in boys aged 6-11
year-old. Quarterly Psychology of Exceptional Individuals. 1390/2012;1(4):135-61 (In Persian).
32. Smits-Engelsman BC, Niemeijer AS, Van Galen GP. Fine motor deficiencies in children
diagnosed as DCD based on poor grapho-motor ability. Human Movement Science. 2001;20(1-
2):161-82

https://jrsm.khu.ac.ir/
51


http://dx.doi.org/10.29252/JRSM.9.18.36
https://system.khu.ac.ir/jrsm/article-1-2944-fa.html
http://www.tcpdf.org

