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The purpose of this investigation was to examine the relationship of sleep quality and
physical activity with academic achievement among children who have
developmental coordination disorder. The research is descriptive- correlational in
nature. The population of children with developmental coordination disorder in
Ahvaz city was targeted in 2022, and 142 individuals were selected using G*Power
software. The research tools consisted of the Children’s Sleep Habits Questionnaire
(CSHQ), Physical Activity Questionnaire for Children (PAQ-C), Developmental
Coordination Disorder Questionaire (DCDQ), and Children’s Perceived Academic
Self-Efficacy Inventory (CPASEI). The structural model of the investigation was
developed using AMOS18 software, and data analysis was conducted using Spss 25.
The findings indicated that there is a positive and significant correlation between
academic achievement and sleep quality, as well as between academic achievement
and physical activity (P=0.001). Moreover, the findings indicated that the quality of
sleep is significantly influenced by physical activity (P=0.001). The correlation
between sleep quality and physical activity level was r=0.248. The regression results
indicated a significant relationship between physical activity, sleep quality and
academic achievement (P=0.001). In this way, the quality of slumber affects
academic achievement indirectly (R coefficient=0.74; the net effect of physical
activity: 0.16). The path analysis test results indicated that variations in academic
achievement can be predicted by physical activity and sleep quality (P=0.001). It has
been determined that the academic success of children with developmental
coordination disorder will be influenced by their physical activity and subsequent
sleep quality.
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Extended Abstract
Aim

Developmental coordination disorder is a neurodevelopmental disorder that affects children’s ability to
perform coordinated motor actions, resulting in slow, clumsy, or inaccurate motor performance as well as
learning difficulties (Biotteau et al., 2020). Research has shown that children with developmental coordination
disorder experience difficulties in cognitive and academic functioning at school (Wang et al., 2009). Sleep
problems have also been reported among these children (Barnett & Wiggs, 2012). In addition, physical activity

has been identified as an effective factor in improving behavioral and educational problems in children (Bidzan-
Bluma & Lipowska, 2018).

Recently, some evidence has suggested a relationship between physical fitness and physical activity with
students’ academic achievement; however, limited evidence exists regarding children with developmental
coordination disorder (Batey et al., 2014). Researchers have noted that many of these children perform poorly in
school despite having average cognitive abilities and may therefore fail to reach their full academic potential
(Barnett & Wiggs, 2012). Understanding the reasons for the emergence and persistence of these difficulties is of
great importance. Although such problems are often assumed to be a direct consequence of motor impairments,
the underlying mechanisms remain unclear.

Previous studies have not examined the relationship between sleep quality and levels of physical activity with
academic achievement in children with developmental disorders as an integrated issue (Goodway et al., 2013;
Karras et al., 2019; Zaragas et al., 2023). Therefore, the present study aims to propose a conceptual model and
examine the relationships among the research variables, which have not been simultaneously investigated in
previous studies. Accordingly, the purpose of this study was to investigate the relationship between sleep quality
and physical activity with academic achievement in children with developmental coordination disorder.

Methodology

The present study was descriptive-correlational research with an applied purpose. The population consisted
of children with developmental coordination disorder (DCD) in Ahvaz, Iran (2022). A purposive sampling
method was used, and sample size was determined using G*Power software. Inclusion criteria were confirmed
DCD diagnosis, absence of intellectual or psychological disorders, and voluntary participation, while exclusion
criteria included incomplete responses and lack of cooperation.

After obtaining permission from the Khuzestan Provincial Department of Education and coordinating with
school authorities, screening was conducted among primary school students (grades 4—6) using a standardized
DCD screening questionnaire completed by parents to identify children at risk based on motor coordination,
balance, and fine and gross motor skills. Eligible participants were then selected. In the second stage, data were
collected using the Children’s Sleep Habits Questionnaire (CSHQ; Owens et al., 2000), the Physical Activity
Questionnaire for Children (PAQ-C; Kowalski et al., 2004), and the Academic Self-Efficacy Questionnaire
(Jinks & Morgan, 1999), completed by parents following standardized instructions.

Data were analyzed using SPSS-25 for descriptive statistics, normality testing (Kolmogorov—Smirnov),
Pearson correlation, and linear regression, while structural equation modeling was performed using AMOS-18.
The significance level was set at p < 0.05.

Findings

The sample included 162 children (80 girls and 82 boys) with a mean age of 11.97 years (SD= 2.43).
Descriptive findings indicated relatively low physical activity (M= 27.92, SD= 15.87), poor sleep quality (M=
80.45, SD= 15.87), and low academic self-efficacy (M= 92.39, SD= 11.85). Correlation analysis showed

significant positive relationships between sleep quality and academic achievement (r= 0.27, p= 0.001), physical
activity and academic achievement (r= 0.17, p= 0.03), and physical activity and sleep quality (r= 0.248, p= 0.01).

Regression and path analysis indicated that physical activity and sleep quality jointly predicted academic
achievement (p= 0.03), with sleep quality acting as a mediator in the relationship between physical activity and
academic achievement (indirect effect f= 0.74). Structural equation modeling demonstrated acceptable model fit
(RMSEA= 0.052, CFI=0.87, TLI= 0.90), confirming the proposed relationships among variables.
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Conclusion

The present study investigated the relationships between sleep quality, physical activity, and academic
achievement in children with developmental coordination disorder (DCD). Findings indicated that both sleep
quality and physical activity were positively associated with academic achievement, consistent with previous
research (Taras & Potts, 2005; Grissom, 2005; Alvarez-Bueno et al., 2017). In contrast, poorer sleep quality and
lower physical activity levels were linked to weaker academic outcomes. Results also showed a significant
association between physical activity and sleep quality, suggesting that higher levels of activity may improve
sleep regulation in children with DCD (Lin et al., 2018). Structural equation modeling further confirmed that
sleep quality mediates the relationship between physical activity and academic achievement, indicating that
physical activity enhances academic performance indirectly through improved sleep. Overall, the findings
support a model in which physical activity improves sleep quality, which in turn contributes to better academic
achievement. Accordingly, school-based interventions should promote regular and enjoyable physical activity
and support sleep hygiene in children with DCD.

Study limitations include a relatively small sample size, reliance on self-report measures, and uncontrolled
confounding variables. Future research should use larger samples and consider additional psychological and
environmental factors such as emotional and behavioral variables.

Keywords: Academic Achievement, Developmental Coordination Disorder, Physical Activity, Sleep Quality.
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4. control during movement



whaid Jlo ¥ 6 louds ¢ b gy — ole ¢ 15 Loilyy (63,30, 5L sibgs anlibuad AS

592> Slmad dolizduoyy plplis {0V hlSen 5 (2dlo) ol o ()15 0= JAY delidun p JS' (sl Elsg S
orly sty (Saalon S dalw )3 298 0 JeoSS (g awgs 8 (Sialon JHS dalw 5> (oYL 5 J58 LB
Mel.S) (sl oty 5 ol 13 5 dmalio ol o (8355 b 1) 395 055 S o Simloa &y il g 50 50
plai Jlo Ve g0l )Y 5 Jlo A b plos Jlo A colo V) g Jlo V 5 pla3 Jlo 0 (8355 S 230y (oillses MolS™ b il
Ligd o Bymo (sidy (Simlon JMS] 4 Mo 5L 5O 51D 9 A VO FO B VD i oy byl JS jlitel a5 Jlo VO 5
g Ll oy L) aaliin (o)l G sl 00 sl (laiasiin gy gz gy sk 51 )13l cnl s,
2 ¢ligsS Ll coys (WY ()Son 5 0013 S5) ol JoB LB 2Ll 5 (r=/M) lojen (2lgy (sl (r=+/AY

ol Cansdy +[M pols imgs

(CSHQ) ' S35 33 HNle dolisins 33 .1 — 1
IS5 4 S5 Ulgd able oliduy (Yo & oy 8en g SUgs) 398 o0 JuoSS ppllly Lawgs I3l 595 o o0liwl alls VY
¥ f&glP G Y cagb_& gy ) ).~>L Y ‘fgb& ﬁ‘ﬁ 5 W9l&40 D il o L;,\;gas)f u»l...i,o);) Sl ) (09000
)3 (Vgmamo b oyt )Y B 51 35)) oole 355 oo (61350 505 & ySd (s ety ciubs B 4 doliin s Ml
Sl 08 I3 Jl Ve BF S35 (i) B35 S 53 IV loabiionss (sl (¢S Sl o) (g
4o 90 _old Lv U.JLO)])L L)"’ﬁ) L u] )ka;‘ 9 W u.:l;))‘ ‘y&u Ls‘?olﬁ) L)*’9) & (Y'\a) u‘)&o&: 9 a)‘)CMB L)u@9).) Jp )l).)]
Al Consdy VA Lol img 4 tligyS W Cops s s +/AY Wlo $-1) S'368 00 390
(PAQ-C) " lils 43 g 5095 s culles Mol ot dolisins 33 1~ —F

ol gliwe L5 B9y P2 R GBS sl 0ad (b (V2 +F) )len 5 (SelleS oy ol (0]
odlaiul 3L ) clacares ;5 ol 5l e oo oyt 9 conl 40508 by ol Yoero I fcal Ulgngs 9 8568 5 S
9 OLS358 oy calad (el alivtion y il odsns) 305 4 ) ez 1598 WY 3 3l el 2l g 2y 28
2 dolidiwp ol (Yoo ¥ o)) LKen 5 (SdlgsS) canl +/AY lie & SLL g /Y e 4 1 Ken olg) syl ((Ules g
babl g (VFF ohlen 5 (88l (SMa) /A Gliee 4 2lgie (2lg) Sl AL NA T A (Ulsg5 5 8395 sl 0]
hlSan 5 Byl BMa) <INV lie 4 2log)S Gl 5 (Vo) MTolan o loglasd) <A 3o 4y s S (Sl
Y Gl cJlad o 208 S5l a5 Sewly 295 0 0315 5Liel O BV 1 ] g5 cows pp JNgw A 51 S pp Gl ol (VEY
oS cal Jligel gl (9,8 yasuie (gl Laid Vo Jlgw 3,5 oo sliel O ol b oy i Baimd s a8 Sl g sl

. Children’s Sleep Habits Questionnaire (CSHQ)
. Owens et al.

. Bonuck et al.

. resistance to sleep

. sleep onset delay

. sleep duration

. sleep anxiety

. night awakenings

. parasomnia

10. sleep breathing disorders

11. daily sleepness

12. Physical Activity Questionnaire for Children (PAQ-C)
13. Faghihimani et al.

NelNecBEN Be Y N S



1AV O3 5 290y lalas sl )55 b iy ol i 3 NS oS Al

it cEgatmay Do drsslie ol JLitel ) itk olyisas by 5 SIS ganeyst culled 4135 &in b
5 co oo Ly Lol 05 s & 1m (sl O B (35)) 03,8 oo S g a5ty €led ol el 95 et
ARY ol Gimgiy )3 EligS Ll s sl 28 s cllad Slatel Baimd L5 g Byed D9 s 485 (Sikie
ol Cawdey
(CPASEI)’ Jbaxi suol 5395 .1 ——F

(VA22) ¥ L5 90 ¢ 55un has (ool $395 Lol 51 o590] 1> owasts by b)) sl csimgs ol 5o
VY VY ¥ A5 A0 D F a5 3,5 o plosl ((5blge MolS) ¥ L5 (Qlseo MolS) ) 5l o yei ¥o 5 YA YA
Sl O=+/AD u])_.ua a4 CLJ%S lenﬂ w)ao E)LJ l.: uJUJ 9 NN @‘9) d‘)“) )‘).:‘ .)9..»@ d)lfb)m u»}im U)yocb
(lge MoLS L5 call o MalS) (cln y3,len S ol > s (sel 5555 ol (V43R ()5 90 5 1S3
) s (WAT ¢ B3Lo ¢ (o pllas) ol oais anl +/VY e a0 15l ) oy docnd o) 295 00 (230 y
L;Léﬂ oo .(\\”\\‘ ‘U.§JL9 9 d)mUén) Cawl O=+/AY uwf Jf dl)f CL‘J%S L;léﬂ oo L u;bb d‘)b MLM);
el Candds /A pols imgh 3 Flig,S
OleMb! Judoxi g 493205 igy Y

B paomb39,5 4 aJgS ygejl 5l laodls L xubs @95 (cwyp (sly g 3 Ikl Glyoul g pSile I laodly Capogs jglaieds
el 9 (SPSS-25 58l 5 L) s (ymessS) cpgmpmt (oSimmpod (£l ygesl b aosly bzl b 5 455 .0 osliul
28,5 pbool P +/+0 (g oline pdas 13 (AMOS-18 13315 55 L) yyuuee

bais .V
SO licurod o gi N\ Y

g 8 AY g 555 55 Ae ol (L i geil 48 g (5 5 e i ol (BASES 15 (Bl o Shy
yidig 45l oyl By L YIFY Lire Glyol b Jlo VW/AY uS5ke b b 55g05] oy o it ¢l pogMe it
2 sl 0 ()15 AVY Jleas Blioxil g 2 SolS B IAY (3Sike b 5 I dgej] ()5 it Slggi oy 3 ljgel il
e Y Joda 50 45 joblen el Candds VIOV Hlre Glyoul g i Sl VOF/YY uSSle l590] ils 08 (gl 3]
b bl e ol dan Mo BB yils dllan 13 0 ¢ 5031l (sln puato 5 b 53903 Hhae i3l § (Silso ccans
Clos CuaS ol posde ol jlonl s ol5s0l 213 o 55 b S Culled DL VOIAY Jlao CBly5ul § YVAY ke
Cdy i yomd yd ol ligal LED Hlie 53 Olgd Chas CutS By yLES VOIAY Hlae Cilysul g A/FD pSile b
ool S5l s 59005351 o 53 VVAD Jline Bl sl 9 AV/FA (uSiln by lonasss ((gol J8353)

s (20l S395 5 Llgd CauiS (S clled gl puite )3 adllas 390 Lo (slaodls g 5 kil Gl ool 5 WSl oY Jaaa

Mami 3l glas Sl Al b ol RS JUETA

V¥ Niits ¥ Y oloy YY/ay SN Clad 5o
V¥ -I5¥ £ YA+ VO/AY A+/$0 Ol Cudss

V¥ /A of \Y- VV/AD av/ra masd gl 5345

1. Children’s Perceived Academic Self-Efficacy Inventory (CPASEI)
2. Jinks & Morgan



whaid Jlo ¥ 6 louds ¢ b gy — ole ¢ 15 Loilyy (63,30, 5L sibgs anlibuad A

Cd i b Clgd cudS (300 @)le 4wl jblise 1 gyl Jduasd dui)lf>9s 2ol cuas cdS g o (I =2/VY
L oo aadld ( od ylie a0 (P = /0Y) ol +/VY owpn (Sised b odelcundds uass cépin 9 b el
o Alaly col sales ili8l Juasd b pin Db puin S Culld jads b Gl putiiae dlaly gl Juass cé iy
L oo edld 500 oyle a0 (Pr=o/o)) ol (IVFA Cygupn (Stased b odelunsds S culled pdaw b Olgs coutsS
Siladae (gl il vales yioli8l Old cuas wail awsl Liolidl S cullad juds o 0y puiiiws dlayly Clgd cuas
olal i) 3l iy (Sialon NS 4 Mo (5358 Jluans iy b 5 Clled oline 5 Ol oS o il
3959 B9y 4 AN (g5 culpd 4 dagi b g odalin ¥ Jodo )3 &S pla a8 o3l yowe JiloS g (1905
b .J)lb d9>9 ‘;LMADU uﬁ).m.u 9 L,;|9'> CuS (oM cullad Ox d)l.)b.aw Laléﬁ)] riy Ob}'uﬁ d)Lo—l @L) Oed g O“”)'r‘*‘z’
3 ez Cdydy o (P cl o S5 ol 4 098 o0 aBpdy Jhe Al (g Sy calps 9V Jgte 4 0y

(/o5 =00 cdld [alls 3R = IVF o y0) 0)5 pubine e 1 Clgd oS 5 )b

ks Sy 5 s S o b glayite )3 g Sy e sl ol Sl gl T Jgae
chw obe ol

0903 Aot ) R F oy i &
Sld e Ol 950 sol;!

9l gixe 5!

e ooy JEY YV WWY/YA \ S
dpdyd Al

S Clld 5 Sl b o M) Ot peite

SR} ogeh0 Jio gy ¥ —F
I hmazs cdyiig L Clos it e Ay ) S Clld (6)Reamlie (A (o2 sl e SomesS) Je g ogdle
ool 03l Y S5 15 o gl 48 15 o3lizd AMOS Jl38le 5 U youne o 30

RZ:./.;

AR

ST RPRISENRYTAN gy -

i | e bty Sl M55 e Eemap Sl S 5 it Sl S lgie o gl eluly
sl ool gl (2ot Jao 3ilp 25565 clapadls Y Jgae 5 S

g (ool Jho (lp (9S8 slapasls VY Joua

slade Sjlp b sl
VEEAITY (X2) S s9dome Gbjle (265 o0l
ofee d)bk.m CJ““’




A4 OS99 3mejy jlodgs /s a0l 055 b (s Colled ylino g lpS CodS Al

¥ (df) olil ds s

as/A- (x2/df) oolil &5 4 S gm0 s
Y (GFT) i3l asSs pms o

NG (AGFT) asb oaws [l 255 ool

<IN (NFI) o1 jloin (S5l asli

NG (CFI) iy (Sx55lp asls
A% (IFT) aljél S353l, oasls
A (TLL) gyl =55 a3ls
-f-ov 285 Ba3lo B ygiome (1 0le Ay
(RMSEA)

it balgy (65505lul sl el )y F Jgo

s . o 5,913 5,l5twl 3591 1

Gl CTEE & e
ofeeY Y/o¥ < <IvY¥ o Clled — Olgd oS
ey ¥/ex e oY Olgd Sy — uasd Cd iy

o[-0 AR <IY¥0 NAY PN Cllad —  uasd Cé iy

coyo & Jodo gollae aad o oLits (iagis (odleiin Jho )0 1) e baly)y (6 pS0jluil (sl il 55 ¥ Jgan
ol jlolize P<o/0 Y o )0 g Oled cotsS 5,k 5l uass iy 4 S0 Culdled o 3yl

S A g Loy F

ST 4 Mo (LS358 (lanss byt b (G cllad (e 9 Olod oS (g dlally gy pob RmgR Sio
a0yl 35 g 4line 5 Cto dlayly Lo Cd iy 5 Oled CutS ol i Stuser ol Dy gid) (Saler
Wil Ay iolisl oy > Ol cuas jain o g Cawl pudins dlaly il Joast cdyin b Old curs )5 o)l
5 9055 9 (V2 00) iy 5 W aile Lo hmgl bl b 4l cul il sl (18l 55 Jluass a0l
) ez iliee ol 53 ligel il (3l (s (Ve 2) oylSam g g8 Soaidl Casl g (V2 +5) T o
(@ 83555 59y Jobo 5o (Sogllelss amisys g ciund Ol CadeS b Atd pyyome sl gl jsbay (o5l b aus e
x5l L el oS (o 2l oligel il (eans 3 ,Skas 5 6550k Cd )b b (S5 bl Qlss cuaS g oS
g 03 dingo Ly dgdmme JLsd jebay Ulgs byl 3 a8 Sldllas (& fcanl ol yor 0l il )3 (claugy g (Slo chums
Mo (5395 oo )3 gy AL Billas coeiiy> oy Lt |y (Jpass g (Blbcuas 3 Shos d5u0 9 (550 o
CopsS 3)5-053 (ptly ol p5Y 0gMedy 098 4B )S iy (Juass Gyl e Jelgs 3) ©ygps a8y JHBT &
g Bl aile (Qlaailss oman (Vo0 T olen 5 (i pl) 1S coley | Tl cutliny Jpol (5355 ool Sl
lod > 35 4,5 Dl > (380l ((BBoe (18l 395 (& 5 xRl et (Dl > (35 s
g olidilyy o asalye Ly Ol d CndS 2500 4 SS9 uonal sl g i )15 dagi )00 1) B0 b onen
s )iy 4 gad) BT 4 Mipe (355 10 Clss kS dgue b g Bl o] LRl L ) JUd & S0
A SaS U]

wwily il l (S cllad iz pa ol uiitne dlally s lead Copiin b S cdlld ol gk s elul
9 959 ole 5 (YIY) 5u9 ¥+ +0) Pplacs S Clilllas gl b asdly ol 8l snlss (aal3dl i Jloass byt el

1. Taras & Potts
2. Curcio et al.
3. sleep hygiene
4. Irish et al.

5. Grissom



whaid Jlo ¥ 6 louds ¢ b gy — ole ¢ 15 Loilyy (63,30, 5L sibgs anlibuad 1.

LU elsly 5 odsd s )5 s Lol (Voo +) Tl o oo dalllan gzl L Lol el lsian (Y+1Y) ) o Kian
O3 9 4 Clld (gl 0ad B0 (loj (ym (emd g (e bl iz p S G Con 350 £9090 93 (S pRedx
Vo olseel iy pade > Glyad )0 50 (ol bl (s ¢l Jlw V& g WY Y ligel (i 10 caundSSl o> Slped g
G ) a8 peud Gl 3uo0 droly Gold I LBU Gt pl b pils dalllas  Slgtrenl duy o plaies b 8l alle
5425 bl bL)l JLos 4 (Veee) by 5 (b gl den JUS )3 sl 039y Jlatae gy JHs] & M (5355 p50>
Sl rizmen g pol gk @l Sl Gise (pl pelely L9 (Jeass Cojiy 5 (S Clld g > pSeier
2 @l ol il S ,8T luass Cpiy 1 Wl Ghhyg 9 S5 g (S Cllad CS g5 e 1335 gl s,
Srde a2y 08365 l (G cllsd 4 plales g plly conl i g A 00 B 5 gy ST 4 Mie (355 (e
Sinlan IS an Moo (298 05 asule pogad cpl 0 S5 (5295 (S50 9 09 & 1) ol 5 adl il
i b )3 05 SN L g )y Cuwngd bUES 9 (005w sl |y B3y 9 (G Clld oo & 059 5 3L 5l g3
OYlwod (i (5L 3 S (o0 )8 bl ag3 (Vlaos 5 (liwgs b jige (k3 (8559 5 3L p )3 S (o0 &S 58
i 4l oo (53l 5 Sl ol 4 e U gl rimad S o Cangime g Ghel)] ol
5 oyl VA oo g Loghml50) 315 Cute 51 35 by loass i 5> el Siibcangd § il 4838
(Ve ¥ Sl

Clgd S b S cldld Koo o)l o)y Jhline S Cls cukS S cllld o s pols ddllas S i
9 o Al ol sliwly o cdl dalgs (il Oled oSl jide Sa Clld ke o sl s dlaily gyl
0355 51 Mallopm Bgad nl 53wt 595 (S 2905 0o 5 S Clled 5 Gl CuS o Ay o (LS (YA T e
o dodalin 431551l a8 ol 5l o cpll g glate ddlllas Jore g (i (wlwlp Cas 9oy 10 byl pl .ol ags 9o
whos (ol B 5Singhy sgmivar b S0 jlaips |y aaidly ool Glas 5 (2l L)l ages cuiline lopllss cunl o5
Ol pols 3aid Lol (Vo VY T ot 5 SLs)) 2t odaliie (o) liiog Gy collad g Olgs CodS (Stmo 51
(oo slacdlad (pl i 94 puiiue daly oad) Saled MBS 4 Wi (8555 10 s cuas’ b Say cullad oly
Cto 13U s Ll b bl (BT 8Me 350 5 sl Jlows 5368l 53 480 2 0gde (53 9 B39
9800 lad jieS Ol plSim g Wil Ay oyt lpS gy ST 4 e (355 395 o s 5 3,15
Hgd )8 b g ol 395 (i nled sl g (5l ol 1358 >

@)l 2929 uasd iyl 5 Ol CadS (S cllid g (g)bblne LS ol (Lt 5l (hagl 53 (gee Sy b
cdld @l olwly rizmed )5 ety 31 Clgs CodsS )b | (Jeass cpiey p S clld & i
ohlSen o Bl (cloadl L asly ol S gt 1) Gleass by Olyndi Algie gseome)y Sl CudS 9 S
bl sl s gl IS psboasy )l Sl sten (V-F) 7y lSon 5 5500 5 (VIV) o)ylSo 5 555 5,l501 {¥-1Y)
s ol oLt |, Sinlen 15, ST 4 Mipo 51558 st iyt 5 oids el colss CisS o (63 sine
a3y Slos 0 1) (S Cllad (iS5 G (2 Sl &5 gl (Simlen MU > (8355 5,8 et
35S oo 38T gl ol imd o plomil (g ity S b g ol i bl Olgd cudS a5 W1y Shlien 5l (s piiuns
JHBTL (LS355 (land 5 Shos dgue )3 (soe G2 Mlgisn plate (S sacllid plsl 5 gllae Clgs cudss oS
Ot e (slital) 45 Wiy am ol 40 (V2 ohlSem g 935 5lgll iy el )3 0l axdls gy (Sinlan

1. Alvarez-Bueno et al.
2. Daley & Ryan

3. Lin et al.

4. Rezaie et al.

5. Santana et al.

6. Demers et al.



1) O3 5 290y lalas sl )55 b iy ol i 3 NS oS Al

@ bgiye glo)ld) e G (oyd S ofugh oS b )l dg2g (Jrand iy Slyed 5 S clld saadl
PS5 Slad 5 Ul lsl) Glac o 0fagts o(hoass iyl arx pin jl g MiSu e dge |y Ao
by (Siaben ST ao Mie (L3558 ol 3 (5L 9 (S b il Baiod Jo (polsl p cdong®iys 3 ppdy o0
Clos S 5 iy clled g amd e Ll |y U s oS’ gl &l yo 45 Algie ) sl BT L3l 5,90 5 il
i 5 Sl ¢ jonl (sla Ko 50 29500 slaindiy a0 )d 90 yoxio oyl luans bty & 5 gl
Jgio 9 31985 (559 9 (S Cullad 4 (195B5 slasil L g 995 Lo 608y SIS & Mo (365 (s camslio (05559
a0 cdld b 8568 cunl gy D9 odlatwl eSSl s jd Calises (slag,ls 5l Cled CutnS S (gl (g
3ot 2l L gy Jobo 03 5 355 sl Lol (gl cilises (slacssl Laylpd cnizmon Al azdly pgllae Ol b 259
s by iy oy S S 5 G Callad 5T o8 205 o Sl ooy 298 (Sl (IS5 platel ClsS
obaasis b ole dolas 5 (A4S g0t g 508 gaw )3 9 JS)5 daelr )3 (g5 (Salon JHS] 4 e (5358
SS9 (S Cdlid oMo (ST cpl s Mo (095" s Sy (o) 2 sl iz 298 (g2 05> (]
clarb gy slopadls 5 (Bl g)lid) Yl (ad e 5 (bS (hjeel il (hom ale (6)S0d Jelse ol
Do ddlllas 35

docgdgiome onypre 5 (S bl 3l 3 ] @l pods 2 Bl o0 oS 292 d2lge 33 plaCadgizes b sl dalllas
LS et (Kl g 39 ooy jlisl g dlassl culild (ialS o Cunl San diged S gS 8311wl axlllas &g05 810
slacdld g Clos iS5 ojlasl sl (65015095 sbajlpl Sl ool (cplpogMe S 3gu0e I (S Aol &
g Clo barowe @l aiile pusie Jalge (S J)mS pas ogMed md (BN (6pSailul lalles cunl (Sae (S50
plol 5 gulis pudd )d g Ugdd 48,3 Haiyd Wb lcgdgase oyl .adl HIA5 31 ol o Wilgs o 35 (Solgls (S baylyas
K5yS 8 dn g 390 ST Clisins
W Ol Mo .0

el asbply ©)50 (els slagingh ) GBI Sl edl)giws o Jool Ly gillae yobs Jiaghy ol (ooles
Jgol olySimgs sile aileye MalS' 55 LT CleMbl .k53g) yimg 5l Al yo yo )3 (o )Kod pac @ Hlise BasSes s
oh9y) Loodls (g yglaan 13 BIBIY f(altws g0 5 Coal Sitimgly jmuass g bl caltus OBl 3 Bl by o0
9 g my> Coley (6 pSow pie kvl g cunlio )l 5l edlatul daodls (gyglaes ;5 s ¢l Hlicl g (¢ pSaiges
Jedoss g, 5l onliiul (g 5boodld 5l jamp g (o laslel dlmodls o) i 9 Julo p3 GBI Y (alaBT cols, «g)j,
Sl ¢ N5 39> (58,5 )1a3)0 ¢ 015 o5 pie) gl i g (95 53 BISF {(pae dew 5 @l By ecalie
GiBgR (839)9 (Sald (lpicds o ale glajloxin g Lo b))l &) dagi B g (33Ul 3 ) lsbel piine (ole @l &
Hgb oo (b

o abo> g (551 Fwlyws .7

DS Ghya s asn S a8, b gk cpl o &S Ls;l}?ajﬁl.) 5 Y ghus oyl e olad 51U Al 0 365y Ban g
b plosl (ol 5 (9> Sluwge ow il (Jlo colos 49550 Cdb ) g 3l ingh

D315 353y (aBlie ()15 LS pSls imgl )



whaid Jlo ¥ 6 louds ¢ b gy — ole ¢ 15 Loilyy (63,30, 5L sibgs anlibuad 1y

&bo

2 S o sy (Simlan M) Aals oy Bas bl 5 sy (MYAY) o odligdomme ol 5 e o s ey i Bl e oy g o3l S5
https:/jrrs.mui.ac.ir/article 16715.html?lang=fa .&-Y-0\¥ ()9 (il pale 15 jings Ao B B Y o85S

2 u_.f)> J_w) U.i,.ml_@ JMQ‘ ;.hw'ww Gu)lﬁ s u.?hwuls) dlﬁé})? (\Y’R') -9 &U.o.wlB 9 6y il (EA>90 ¢y 5‘)AAJLAA.>Q b.))d.mél e ‘u}dho
https://jpe.atu.ac.ir/article_2132.html \Yo- V8V (¥)) o liziw 58] poliitilyy Ao VN=F )] pun

(V) isel s L3508 - isol il (s 521,535 dolias y (2l 5 ally oy 5 SLo (WYAF) ) (oo g e s mllae
https://nea.ui.ac.ir/article_20905.html 5y-A-

Cypdo doliings . Jlo V¥V llgng S0 culed Aol ys o )lb d5eud oLb 5 (0o, (V) .z (3 5 o] (old oy p e Byl By
https://doi.org/10.22080/jsmb.2021.19271.3385 £a-\-¥ (¥A)F- (i L8, 9 b9

References

Alloway, T. P. (2007). Working memory, reading, and mathematical skills in children with
developmental coordination disorder. Journal of Experimental Child Psychology, 96(1), 20-36.
https://doi.org/10.1016/j.jecp.2006.07.002

Alvarez-Bueno, C., Pesce, C., Cavero-Redondo, 1., Sanchez-Lopez, M., ... & Martinez-Vizcaino, V.
(2017). Academic achievement and physical activity: A meta-analysis. Pediatrics, 140(6),
e20171498. https://doi.org/10.1542/peds.2017-1498

Barnett, A., & Wiggs, L. (2012). Sleep behaviour in children with developmental co-ordination
disorder. Child: Care, Health Development, 38(3), 403-411. https://doi.org/10.1111/j.1365-
2214.2011.01260.x

Batey, C., Missiuna, C., Timmons, B., Hay, J., Faught, B., & Cairney. (2014). Self-efficacy toward
physical activity and the physical activity behavior of children with and without developmental

coordination disorder. Human movement science, 36, 258-271.
https://doi.org/10.1016/1.humov.2013.10.003

Bidzan-Bluma, 1., & Lipowska, M. (2018). Physical activity and cognitive functioning of children: A
systematic review. International Journal of Environmental Research Public Health, 15(4), 800.
https://doi.org/10.3390/ijerph15040800

Biotteau, M., Albaret, J. M., & Chaix, Y. (2020). Developmental coordination disorder. Handbook of
Clinical Neurology, 174, 3-20. https://doi.org/10.1016/B978-0-444-64148-9.00001-6

Bonuck, K. A., Goodlin-Jones, B. L., Schechter, C., & Owens, J. (2017). Modified Children's Sleep
Habits Questionnaire for behavioral sleep problems: A validation study. Sleep Health, 3(3), 136-
141. https://doi.org/10.1016/j.sleh.2017.03.009

Cairney, J., Hay, J. A., Faught, B. E., Wade, T. J., Corna, L., & Flouris, A. (2005). Developmental
coordination disorder, generalized self-efficacy toward physical activity, and participation in
organized and free play activities. The Journal of pediatrics, 147(4), 515-520.
https://doi.org/10.1016/i.jpeds.2005.05.013

Chagas, D. V., Leporace, G., & Batista, L. A. (2016). Relationships between motor coordination and
academic achievement in middle school children. International Journal of Exercise Science, 9(5),
616-624. https://doi.org/10.70252/TBQX2394

Curcio, G., Ferrara, M., & De Gennaro, L. (2006). Sleep loss, learning capacity and academic
performance. Sleep Medicine Reviews, 10(5), 323-337.
https://doi.org/10.1016/j.smrv.2005.11.001

Daley, A. J., & Ryan, J. (2000). Academic performance and participation in physical activity by
secondary  school adolescents. Perceptual and  Motor  Skills, 91(2), 531-534.
https://doi.org/10.2466/pms.2000.91.2.531

De Waal, E., Coetzee, D., & Pienaar, A. E. (2018). Gender differences in academic achievement of

children with developmental coordination disorder. South African Journal of Childhood
Education, 8(1), a515. https://doi.org/10.4102/sajce.v8il.515



https://jrrs.mui.ac.ir/article_16715_9a16e4e55b7b671c43e2694ad3722f5d.pdf?lang=fa
https://jrrs.mui.ac.ir/article_16715_9a16e4e55b7b671c43e2694ad3722f5d.pdf?lang=fa
https://jrrs.mui.ac.ir/article_16715.html?lang=fa
https://jpe.atu.ac.ir/article_2132.html
https://nea.ui.ac.ir/article_20905.html
https://doi.org/10.22080/jsmb.2021.19271.3385
https://doi.org/10.1016/j.jecp.2006.07.002
https://doi.org/10.1542/peds.2017-1498
https://doi.org/10.1111/j.1365-2214.2011.01260.x
https://doi.org/10.1111/j.1365-2214.2011.01260.x
https://doi.org/10.1016/j.humov.2013.10.003
https://doi.org/10.3390/ijerph15040800
https://doi.org/10.1016/B978-0-444-64148-9.00001-6
https://doi.org/10.1016/j.sleh.2017.03.009
https://doi.org/10.1016/j.jpeds.2005.05.013
https://doi.org/10.1016/j.jpeds.2005.05.013
https://doi.org/10.70252/TBQX2394
https://doi.org/10.1016/j.smrv.2005.11.001
https://doi.org/10.1016/j.smrv.2005.11.001
https://doi.org/10.2466/pms.2000.91.2.531
https://doi.org/10.2466/pms.2000.91.2.531
https://doi.org/10.4102/sajce.v8i1.515

Ay OS99 3mejy jlodgs /s a0l 055 b (s Colled ylino g lpS CodS Al

Demers, 1., Corriveau, G., Morneau-Vaillancourt, G., Lamontagne, M. E., .. & Maltais, D. B. (2023).
A clinical practice guide to enhance physical activity participation for children with
developmental coordination disorder in Canada. Physiotherapy Canada, 75(3), 293-307.
https://doi.org/10.3138/ptc-2021-0071

Dionne, E., Bolduc, M.-E., Majnemer, A., Beauchamp, M. H., & Brossard-Racine, M. (2023).
Academic challenges in developmental coordination disorder: A systematic review and meta-
analysis. Physical Occupational Therapy In Pediatrics, 43(1), 34-57.
https://doi.org/10.1080/01942638.2022.2073801

Faghihimani, Z., Nourian, M., Nikkar, A. H., Farajzadegan, Z., ... & Kelishadi, R. (2010). Validation
of the child and adolescent International Physical Activity Questionnaires in Iranian children and
adolescents. ARYA Atherosclerosis Journal, 5(4), el10021.
https://arya.mui.ac.ir/article _10021.html

Fallahzadeh, H., Etesam, F., & Asgarian, F. S. (2015). Validity and reliability related to the Persian
version of the Children’s Sleep Habits Questionnaire. Sleep Biological Rhythms, 13, 271-278.
https://doi.org/10.1111/sbr.12114

Goodway, J. D., Ozmun, J. C., & Gallahue, D. L. (2013). Motor development in young children. In
Handbook of research on the education of young children (3rd Edition pp. 103-115). New York:
Routledge. https://doi.org/10.4324/9780203841198

Grissom, J. B. (2005). Physical fitness and academic achievement. Journal of Exercise Physiology
Online, 8(1), 11-25. Link

Harris, S. R., Mickelson, E. C., & Zwicker, J. G. (2015). Diagnosis and management of developmental
coordination disorder. Canadian  Medical  Association journal, 187(9), 659-665.
https://doi.org/10.1503/cmaj.140994

Harrowell, 1., Hollén, L., Lingam, R., & Emond, A. (2018). The impact of developmental coordination
disorder on educational achievement in secondary school. Research in Developmental
Disabilities, 72, 13-22. https://doi.org/10.1016/}.ridd.2017.10.014

Irish, L. A., Kline, C. E., Gunn, H. E., Buysse, D. J., & Hall, M. H. (2015). The role of sleep hygiene
in promoting public health: A review of empirical evidence. Sleep Medicine Reviews, 22, 23-36.
https://doi.org/10.1016/j.smrv.2014.10.001

Jinks, J., & Morgan, V. (1999). Children's perceived academic self-efficacy: An inventory scale. The
Clearing House, 72(4), 224-230. https://doi.org/10.1080/00098659909599398

Karras, H. C., Morin, D. N., Gill, K., Izadi-Najafabadi, S., & Zwicker, J. G. (2019). Health-related
quality of life of children with developmental coordination disorder. Research in Developmental
Disabilities, 84, 85-95. https://doi.org/10.1016/j.ridd.2018.05.012

Kowalski, K. C., Crocker, P. R., & Donen, R. M. (2004). The physical activity questionnaire for older
children (PAQ-C) and adolescents (PAQ-A) manual. College of Kinesiology University of
Saskatchewan, Saskatoon, 87(1), 1-38. Link

Lin, Y., Tremblay, M. S., Katzmarzyk, P. T., Fogelholm, M., ... & Chaput, J. P. (2018). Temporal and
bi-directional associations between sleep duration and physical activity/sedentary time in
children: = An international = comparison.  Preventive  Medicine, 111, 436-441.
https://doi.org/10.1016/j.ypmed.2017.12.006

Lingam, R., Golding, J., Jongmans, M. J., Hunt, L. P., Ellis, M., & Emond, A. (2010). The association
between developmental coordination disorder and other developmental traits. Pediatrics, 126(5),
e1109-e1118. https://doi.org/10.1542/peds.2009-2789

Lopes, L. C. O. (2012). Motor coordination in children: The associations with body composition,
sedentary behaviour and academic achievement. Doctoral thesis in physical education and health.
Universidade do Minho (Portugal)]. Link

Mazaheri, Z., & Sadeghi, A. (2016). Development and evaluating the reliability and validity of the
students' academic self-efficacy questionnaire. New Educational Approaches, 10(2), 61-80.
https://nea.ui.ac.ir/article_20905.html?lang=en (In Persian)



https://doi.org/10.3138/ptc-2021-0071
https://doi.org/10.3138/ptc-2021-0071
https://doi.org/10.1080/01942638.2022.2073801
https://arya.mui.ac.ir/article_10021.html
https://doi.org/10.1111/sbr.12114
https://doi.org/10.4324/9780203841198
https://paulogentil.com/pdf/Physical%20fitness%20and%20academic%20achievement.pdf
https://doi.org/10.1503/cmaj.140994
https://doi.org/10.1016/j.ridd.2017.10.014
https://doi.org/10.1016/j.smrv.2014.10.001
https://doi.org/10.1080/00098659909599398
https://doi.org/10.1016/j.ridd.2018.05.012
https://d1wqtxts1xzle7.cloudfront.net/47897499/Physical_Activity_Questionnaire_Manual-libre.pdf?1470694750=&response-content-disposition=inline%3B+filename%3DThe_Physical_Activity_Questionnaire_for.pdf&Expires=1779959415&Signature=Q166ZnbEphsOLrWblFTo3xhp2KuimyfJseXa52lSZ6Gc4sO29knIvYvzgB3A6XK9dvGsZbh5jaIQHJaX3oHb6XEOrZ-3uLBDeuBbhXjrhI6G7Znq1utckVtoYBYJHlcnp~ALI7fve9XTETUYwjvqIc1KrJ25xa-k9ch~qiZhcm9OAC0PrYttJ7Rk7aHK0gH-R9nBUIFBPzu7IAyKylrUCfxSXj31vbOs6vzRGhFFGg7ZdpTAcOuHFe6wRwiuQN2vcV03DYXiYY~WOEslDfALLOTyw0NLJj-beE5TJnOdg9PsBb5M4Z22G1d~RNFpOIulSFYWq3Zae68-~RAjlsb9kw__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://doi.org/10.1016/j.ypmed.2017.12.006
https://doi.org/10.1542/peds.2009-2789
https://www.proquest.com/openview/12d96b522869ea8fe4c760678d971c6f/1?pq-‎origsite=gscholar&cbl=2026366‎
https://nea.ui.ac.ir/article_20905.html?lang=en

whaid Jlo ¥ 6 louds ¢ b gy — ole ¢ 15 Loilyy (63,30, 5L sibgs anlibuad V¥

Owens, J. A., Spirito, A., & McGuinn, M. (2000). The Children's Sleep Habits Questionnaire (CSHQ):
Psychometric properties of a survey instrument for school-aged children. Sleep, 23(8), 1043-
1051. https://pubmed.ncbi.nlm.nih.gov/11145319/

Phillips, A. J., Clerx, W. M., O’Brien, C. S., Sano, A., ... & Czeisler, C. A. (2017). Irregular
sleep/wake patterns are associated with poorer academic performance and delayed circadian and
sleep/wake timing. Scientific Reports, 7(1), 3216. https://doi.org/10.1038/s41598-017-03171-4

Piek, J. P., Dworcan, M., Barrett, N. C., & Coleman, R. (2000). Determinants of self-worth in children
with and without developmental coordination disorder. International Journal of Disability,
Development Education, 47(3), 259-272. https://doi.org/10.1080/713671115

Poulsen, A. A., & Ziviani, J. (2004). Can I play too? Physical activity engagement of children with
developmental coordination disorders. Canadian Journal of Occupational Therapy, 71(2), 100-
107. https://doi.org/10.1177/000841740407100205

Purcell, C., Scott-Roberts, S., & Kirby, A. (2015). Implications of DSM-5 for recognising adults with
developmental coordination disorder (DCD). British Journal of Occupational Therapy, 78(5),
295-302. https://doi.org/10.1177/0308022614565113

Rezaie, L., Norouzi, E., Bratty, A. J., & Khazaie, H. (2023). Better sleep quality and higher physical
activity levels predict lower emotion dysregulation among persons with major depression
disorder. BMC Psychology, 11, 171. https://doi.org/10.1186/s40359-023-01213-3

Sabzevari, H., Arsham, S., & Parvinpor, S. (2019). Effect of rhythmic motor games on motor
proficiency, educational achievement and self-esteem in children with developmentally
coordination  disorder. = Razi  Journal of  Medical  Sciences, 26(7), 66-77.
http://rjms.iums.ac.ir/article-1-5639-en.html (In Persian)

Salehi, H., Afsorde Bakhshayesh, R., Movahedi, A., & Ghasemi, V. (2012). Psychometric properties
of a persian version of the Developmental Coordination Disorder Questionnaire in boys aged 6-11
year-old. Psychology of Exceptional Individuals, 1(4), 135-161.
https://jpe.atu.ac.ir/article_2132.html?lang=en (In Persian)

Santana, C. C. A., Azevedo, L. B., Cattuzzo, M. T., Hill, J. O., Andrade, L. P., & Prado, W. L. (2017).
Physical fitness and academic performance in youth: A systematic review. Scandinavian Journal
of Medicine & Science in Sports, 27(6), 579-603. https://doi.org/10.1111/sms.12773

Smits-Engelsman, B., & Verbecque, E. (2022). Pediatric care for children with developmental
coordination disorder, can we do better? Biomedical Journal, 45(2), 250-264.
https://doi.org/10.1016/1.b1.2021.08.008

Takizade, K., Farsi, A., Baghernia, R., Abdoli, B., & Asle Mohammadizade, M. (2013). Validity and
reliability of a Persian version of developmental coordination disorder questionnaire in 3-5 aged
children.  Journal of Research in  Rehabilitation  Sciences,  9(3), 502-514.
https://jrrs.mui.ac.ir/article_16715.html?lang=en (In Persian)

Taras, H., & Potts-Datema, W. (2005). Sleep and student performance at school. Journal of School
Health, 75(7), 248-254. https://doi.org/10.1111/j.1746-1561.2005.tb06685.x

Wang, T. N., Tseng, M. H., Wilson, B. N., & Hu, F. C. (2009). Functional performance of children
with developmental coordination disorder at home and at school. Developmental Medicine Child
Neurology, 51(10), 817-825. https://doi.org/10.1111/].1469-8749.2009.03271.x

Wilson, B. N., Crawford, S. G., Green, D., Roberts, G., Aylott, A., & Kaplan, B. J. (2009).
Psychometric properties of the revised developmental Coordination Disorder Questionnaire.
Physical Occupational Therapy in Pediatrics, 29(2), 182-202.
https://doi.org/10.1080/01942630902784761

Yeylaghi Ashrafi, M. R. , Zameni, L. , & Khalaji, H. (2024). Assessing the validity and reliability of
the Persian version of the Physical Activity Questionnaire for adolescents (PAQ-A) of 14-19
Years. Journal of Sport Management and Motor Behavior, 20(39), 69-102.
https://doi.org/10.22080/jsmb.2021.19271.3385 (In Persian)



https://pubmed.ncbi.nlm.nih.gov/11145319/
https://doi.org/10.1038/s41598-017-03171-4
https://doi.org/10.1080/713671115
https://doi.org/10.1177/000841740407100205
https://doi.org/10.1177/0308022614565113
https://doi.org/10.1186/s40359-023-01213-3
http://rjms.iums.ac.ir/article-1-5639-en.html
https://jpe.atu.ac.ir/article_2132.html?lang=en
https://doi.org/10.1111/sms.12773
https://doi.org/10.1016/j.bj.2021.08.008
https://jrrs.mui.ac.ir/article_16715.html?lang=en
https://doi.org/10.1111/j.1746-1561.2005.tb06685.x
https://doi.org/10.1111/j.1469-8749.2009.03271.x
https://doi.org/10.1080/01942630902784761
https://doi.org/10.22080/jsmb.2021.19271.3385

Il OS99 3mejy jlodgs /s a0l 055 b (s Colled ylino g lpS CodS Al

Zaragas, H., Fragkomichelaki, O., Geitona, M., Sofologi, M., ... & Papadimitropoulou, P. (2023). The
effects of physical activity in children and adolescents with developmental coordination disorder.
Neurology International, 15(3), 804-820. https://doi.org/10.3390/neurolint15030051

Zwicker, J. G., Missiuna, C., Harris, S. R., & Boyd, L. A. (2012). Developmental coordination
disorder: A review and update. European Journal of Paediatric Neurology, 16(6), 573-581.
https://doi.org/10.1016/j.ejpn.2012.05.005



https://doi.org/10.3390/neurolint15030051
https://doi.org/10.1016/j.ejpn.2012.05.005



