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ABSTRACT

Motor proficiency plays a crucial role in preparing children for school entry, and
deficiencies in these skills can hinder academic success. Research has shown that motor skills can predict
academic achievement in elementary school children. One of the factors influencing the relationship
between motor competence and academic performance is gender. Biological and social differences
between boys and girls may lead to varied development of their motor skills. Accordingly, this study
examines the role of gender in the relationship between motor proficiency and school function in
elementary school students.

[VETELE In this study, the Bruininks-Oseretsky test of motor proficiency, second edition, short form
was employed to assess gross motor skills, fine motor skills, and upper limb coordination. Additionally,
the school function assessment was used to evaluate the students’ school performance. The sample
consisted of 225 students, 115.85+19.79 (in months) from regular schools in Tehran City, Iran, comprising
84 girls and 141 boys.

(BT Data analysis and statistical results revealed a significant difference in the relationship between
motor competence and school function among boys and girls (P<0.05). The findings indicated that in
boys, gross motor skills were more strongly associated with school function, whereas in girls, upper limb
coordination and fine motor skills demonstrated a stronger relationship with school function.
[@TENERY Gender significantly influences the relationship between motor proficiency and school
function. Gross motor skills in boys and fine motor skills and upper limb coordination in girls were
strongly associated with school performance. These differences may be attributed to biological factors,
hormonal variations, as well as social and environmental influences, such as the role of parents and
i educators. These findings can inform the design of educational programs tailored to the specific motor
Accepted: 27 Dec 2024 needs of each gender, thereby supporting improved academic outcomes.
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Extended Abstract

Introduction

otor proficiency and abilities are con-
sidered crucial aspects of development
during childhood. Additionally, motor
competence plays a fundamental and
functional role in preparing children for school entry. Defi-
ciencies in this area can hinder academic success. Research
has shown that motor skills serve as predictors of academic
and school function achievement in elementary school chil-
dren. One of the factors that may play a significant role in the
relationship between motor proficiency and school perfor-
mance is gender. Biological and social differences between
boys and girls may lead to distinct development of motor
skills. Despite numerous studies examining the relationship
between motor proficiency and school performance, the role
of gender in the relationship between motor proficiency and
school function has received less attention. Understanding
gender differences in this context could aid in the develop-
ment of more targeted educational programs that address the
needs of both genders. Accordingly, this study investigates
the role of gender in the relationship between motor profi-
ciency and school function in elementary school students.

Methods

This cross-sectional study, utilizing a descriptive-analyt-
ical approach to examine the role of gender in the rela-
tionship between motor proficiency and school function
in elementary school students. The statistical population
consisted of first to sixth-grade students from regular
schools in Tehran City, Iran. A multi-stage cluster sam-
pling method was employed to select the sample. A to-
tal of 225 students were randomly selected, including 84
girls and 141 boys. Two standardized tools were used
for data collection. First, the school function assessment,
which is specifically designed to assess students’ capa-
bilities in the school environment, covers three functional
areas, namely participation, task support, and activity per-
formance. However, in this study, only the third area (ac-
tivity performance) was examined. The second tool was
the Bruininks-Oseretsky test of motor proficiency, second
edition, which was used to assess gross and fine motor
skills, as well as upper limb coordination in students.

Results

In this study, descriptive and inferential statistical indices
were used along with the Fisher Z test to compare the rela-
tionship between motor proficiency and school performance
among boys and girls students. The significance level for the
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tests was set at less than 0.05. The results of the Fisher Z test
indicated a significant difference in the relationship between
motor proficiency and school performance between boys
and girls (P<0.05). Specifically, the relationship between
gross motor skills and school performance was stronger in
boys compared to girls, while the relationship between upper
limb coordination and fine motor skills with school perfor-
mance was stronger in girls compared to boys.

Conclusion

The results of this study indicate that gender significant-
ly affects the relationship between motor proficiency and
school performance. Specifically, gross motor skills in boys
and fine motor skills and upper limb coordination in girls ex-
hibit a stronger relationship with school performance. These
differences may be attributed to biological factors, such as
hormonal and physiological variations. Additionally, social
and environmental factors, such as the role of parents and
teachers in encouraging children to engage in specific activi-
ties, play a crucial role in shaping these skills. These findings
can inform the development of educational programs tai-
lored to the motor needs of each gender, potentially leading
to improved school function among students.

Ethical Considerations
Compliance with ethical guidelines

All ethical principles such as the informed consent of the
participants, the confidentiality of their information, and
their right to leave the research were considered. Ethical
approval was obtained from the Research Ethics Committee
of Shahid Beheshti University of Medical Sciences (Code
IR.SBMU.RETECH.REC.1 401.571).

Funding

This study was extracted from the master’s thesis of Elham
Barahimi at the Department of Occupational Therapy, Shahid
Beheshti University of Medical Sciences. This research did
not receive any specific grant from funding agencies in the
public, commercial, or not-for profit sectors.

Authors' contributions

Conceptualization, Resources, and Initial Draft Preparation:
Elham Barahimi and Reyhaneh Askari Kachosangi; Editing
and Project Management: Reyhaneh Askari Kachosangi,
Elham Barahimi, and Monireh Nobahar; Validation and
Formal Analysis: Saeed Fotorchei; Data Collection: Elham
Barahimi and Sana Ghanizadeh; Supervision: Reyhanch
Askari Kachosangi and Saeed Fotorchei.

Berahimi E, et al. The Impact of Motor Skills on Academic Performance in Elementary Students: Gender Differences. Sci J Rehab Med. 2025; 14(1):104-115.



http://medrehab.sbmu.ac.ir/issue_1066_1067.html
https://en.sbmu.ac.ir/
https://en.sbmu.ac.ir/
https://en.sbmu.ac.ir/

Scientific Journal of

Rehabilitation Medicine

Conflict of interest

The authors declared no conflict of interest.
Acknowledgments

The authors would like to thank the parents and teachers

of students and the personnel of schools for their coopera-
tion in this study.

Berahimi E, et al. The Impact of Motor Skills on Academic Performance in El y Students: Gender Differences. Sci J Rehab Med. 2025; 14(1):104-115.



http://medrehab.sbmu.ac.ir/issue_1066_1067.html

Y 0 ylods V¥ 0598 NFoF g )l 9 (2959, LI IR :|

cs2loy] glade

¥ . o Yol o2 e ¥ . " \i 2 )
‘;;«n,%:{d)s.u&bbg{)" Da‘)‘.’p\cl&dﬂﬂ LS)AI)lUy 0 yaio ¢ Uea),las..\._:.uu‘ Lﬁh‘){fl&)l
Ol e 305 ¢ i e (S pale oSl o odSeler 00STiks ¢ o goetils ClEEon diaS  Sloyd 15 09,5
Ol eyl o eslasa! cuadls g ciorlys pale olfitilo ¢ Jlabsl Clas]  sitiseslys Cliydod 55700 ¢ sile y0 S 0g,5".Y
JollS" Kty g lagiain oKl ¢ g0y cublongy pole 00SLiils ¢ gilo yo IS 09,5
Ol ey ¢ e el (S pale ol o syl pale 0aSitsls ¢ il 99 308 Cliudion 38 1o ¢ Sloyo IS 09,5 F

Use your device to scan

andread the artice onine [®ELTIBerahimi E, Fatorehchy S, Nobahar Ahari M, Ghanizadeh SAskary Kachoosangy R. [Examining the Relationship Between
T Motor Proficiency and School Performance: The Role of Gender in Typically Developing Elementary School Students (Persian)].
Scientific Journal of Rehabilitation Medicine. 2025; 14(1):104-115. https://dx.doi.org/10.32598/SJRM.14.1.3301

d ) https:/dx.doi.org/10.32598/SJRM.14.1.3301

S

0 £ 224

Celidga gile wlgi oo Lo e (ol 59 Al 5 0,10 e 43 999 (512 IS 05S (Solel 0 sates S (35 > ColiS
Al gl (50657 30 ast Coiidge 00iiS Syt Ailgl co (S5, (S g 45T Wilodls LS Lo tmgss g e
o Slen (sslosizr 5 s S sglis ol Copunizr 0l bl | ooz 8,8Mes g (55,5 CliS oy alad; b aS algs 5l S
Ot Al 0 Cupuir GBS (0 BB L Gy ol 09 i ol (352 Sl n gl At 4y Cand (o Syt 5
el ooy alonil | Sbauns f5ael tils 18 sy 0 Shas 5 5 > cylis”

IS 1 ot (BOT-2.SF) s s ¥ S g 5355 ol o]l 3 skl ) ISR
Aiged s a0litl (500l 23l dusjde 5 Khas fioetas (151 (SFA) dusydo 3,Shas 9051 5 SlBsd phail  Sialon g iy ybs wcui
25 5 AF aohaas ) 1 45" 053 (oo camm ) VVDTABEY UV ot ceSilia b 05 5 co0le (yoghta 5 5aalotclo VY ol
50y yuy 423 VFY g

gl oths sy s Shas 5 35 o ColiS (oo SKinrod 535 POsine glis aS ol s g T 56T gl g ool Jolns
ol 55598 (limazss o Slos by g0 35 5 (b Lo JoLs eyl yuy 30 45 ol Las ol (P< /< B) 18 3925 yuusy g a0
A (6 o B3 f (eands o Sloe by b 25 1> (sl lare 5 (SB98 plil (Sialos (i3 3 45 Jlopo

il Ll 8,SLac 3 25 7 ColiS 5 o sinm 5l I g o o5 g G5 gy o s IPIEEETS
duydo 0ySLas b (55598 bolis )| 2o o (JlBgd pladl (Sidles g syl o oo 9 ol 50 S0 (35 > (sl oo 2y

9 oplly GRS (e (slaazma 5 selodzrl else (raizeod g (igaygn (Slaogls ( Sl Jelge S| (2 i sa lacglis i V¥ e YAl s o s
S S i 2 35 ol s i 9] ol 2y 4 5 on oSl ol kBl pletye T 0¥ e o

EFNERIET JPRCH PO T ST PORCHUNCESPWPIR USRI | PSR T gEICHN P L2 5o 1.5 [RE RN U0 JOSIC T B PP
PN m
1] ghanno oy 93

$92S (5 St Wl 7S
Loy, 09,5 ¢ 2l 599 508 DlEAT 35 ya o siSruilys pole 0aSEiS o gy S (K3 pole olSitils (o5 1 SLkS
+AA (V) YYOPAYY) copaly
askary_ot@yahoo.com :4elb/,
Copyright © 2025 The Author(s);

This is an open access article distributed under the terms of the Creative Commons Attribution License (CC-By-NC: https://creativecommons.org/licenses/by-nc/4.0/legalcode.en),
which permits use, distribution, and reproduction in any medium, provided the original work is properly cited and is not used for commercial purposes.



http://medrehab.sbmu.ac.ir/
https://orcid.org/0000-0002-3056-3803
https://orcid.org/0009-0005-2242-0086
https://orcid.org/0000-0002-6433-745X
https://orcid.org/0000-0001-5219-8715
https://orcid.org/0009-0009-1324-9132
http://askary_ot@yahoo.com
http://medrehab.sbmu.ac.ir/?lang=en
https://dx.doi.org/10.32598/SJRM.14.1.3301
http://medrehab.sbmu.ac.ir/?lang=en
https://crossmark.crossref.org/dialog/?doi=10.32598/SJRM.14.1.3301
http://medrehab.sbmu.ac.ir/?lang=en
https://creativecommons.org/licenses/by-nc/4.0/legalcode.en
https://creativecommons.org/licenses/by-nc/4.0/legalcode.en

Sy 45 (3l 42 055 gy 50 [V alidlS” Jliosl

3929 05095 (&5 > 3 Shos mhans 15 iz laglis oS

6,281 51 56 el s oo lin slaglis 5 e s
iz 503k 25 e

ol as ol lis wlie gladlae o S sS pian
il el kS5 Gl e 53 ol (Koo baglis
OB (52 9,8 es (S 7 9 0 (i 3 s (lgices
2 Ol (S Vo Ll el plp Loyl Gl
o (2 O e 055 by 5 (6 T 00 b oo o
[l adyls ol s a

SoldS G dlaly () 4 &5 (il Sl Rgh 0f e

ably 0 Coir gl WildShy duyae o Sles 5 S5 >
43T )8 azg5 390 yioS e 3 )Sles 9 (5> CliS
ol 5o i Gloogley colis a5 il Jb o cpl il
2 bagd pl 4 drg WS SeS iz g0 0 slagls b
38kes S50 13 e B Wi on (Shigel slacs el
Aabarslb byl o5 > sl lpe Cugdl o ol 90l il ass

oS alad) Stz S (o) p B0l 5l gy
Sl 0l ploxil lacyl f5gel mils 40 aw joe o Sles 5 25 >
ot Jole Syt |y i G 5 o O sl
09y Sl e Cuise 5 (5, slaganallys Gl alal,
Slanglis bl 5l (g5 <ot 4 Gub ool 5 il
QS SaS l5gel 2l dusjae o Shas Sl

S oolaiwl b g o0gy xhaiie 5 (505 g9 5l Lol> aslllas
Olee Bl 2 Sz 5 (o) 2 4 (eSS b
asls ool gl mils jo S8 > ColaS g am o s Slos
G Jol ab o)lygel sidls Jolis O O bl asal> o
292 Hl5 A @ole o loke el

dorie Olisel il ) ol aalllae 4y 3955 sl line
Yool uylae jo pliess pid B Jgl 4y jo Joass 4
s yde 4y 399 4O ).ob pac ¥ Jlo W B £ i eogame
Y S as ) crmb | S0 el )l 65 F
ez iz aile a8l 0 5 (o lustinl Jgam 3 AD L
Juéj.:

5 hlad pae ) il Wogy & jle anlllas | 29,5 sl jlixe
3 S35 (5, Sep pae ¥ ipgh Kgy 4o cpally (oS
.LQQ}A)" LS‘)-'."

1. Body Mass Index (BMI)

i 5| (S lgea (35 > slagaisly g colas
iy sebod Wgd oo Dgwime (I55 (50 5> JolSS e
S Sl Sl 090 SO larets Jazd olal sla Lo
oS e [V wig o a8 5 1L 0 5 (sl e
d..go5)5dlﬁgjo;gauboéc)ﬂ.&cgdo@d&ﬁ&;fy
s - 9.0 é)La d....:‘}:‘;o 0)9.> u)‘ )J uaﬁ‘y ‘J"‘SLSQ LA.J‘ M)M
S sl e wlosls lis e taghy Wsd deass
ghis 5055 )0 leasd Cudige 0alS i Olyred
[5-¥] oS o e o]

S S lee a5 Sl 03,5 A5 )b els by
8 g s je S os 00iS S o Olre s sl o S
S 05 Gl g 08 Jos gl il )13, eloiz! ik
LSLQ&,}U;:S BN ‘..AJ)L) Sy ‘5.5)9 LSLQQ)LQ*‘ aS ‘5:|)9.Juw|o
IV] ssn 5 3390 a j00 0 095 5,13, 4 sl

gl tils a5 ailosls b [3 Al soaxie lalllas gl

2 LSa Wl ye (5 oS Sl gV a5l &S
e slads e o aSlwis 53850 slows slocJled
ool g av o dios o lid 05 3l (6 9 Ses 35
5 ez o Slae ) sl Lol st 55 Lol o1 b L e
sl ST 5 g0 55 Coibge § Sy @ oy
2 9aliils U3 e a4y aS dus o 0, Shae Y §jlo s o0
Lo )5 50 05 10 (6l ks g0 Slo s 5 Lo las ploxl

Iyl S o Al dus o0

Wl oo s yke 0 Shas (25,2 ColiS Gleoo LS| (o) 2
b dujie ;5 Codge p oS el Lo S0 dgne &
o W3 o aS lalse 5 S0 S0 g gus ] S SaS caiins
Ll a joe 0, Sas g &5 > colaS o bLsjlogos o cot
Ol G izl g sy Glagles ol G S
sl goaxe slo ingh ] Dgs yoie LQJ 4o
Oy 9 s (&5 > 0, 8las mhaw g CodS )0 (5l s
aS 5,5 oylal aiSS pl w4 g0yl e (gl oS )58
2 0lEe g Ll JiuS Soles 50 syl sobar Gl
DYl s 5 38s0  oloal> o s

Ol 3 Ol 55 2 4 55 oS L 0l aus 0l e
Sy Sl 3 P 6P p g W S 5 o Sln
saxie slaaidl 32 b Jocplt DY ol 00,5 oLl
Slatuslys Sllllas 5l S o s> ol ol o
5 0SS e Jloliae Slacglis 3925 anlb (sl sunlsd
o &l oyl

A0 355008 9 55y CyliS B )y e g postl il Lol


http://medrehab.sbmu.ac.ir/

olos b allas el comslio I3 5 35500 o digdo Yo b
SNV Lyl o e 2lds S GWI 5 1CC cul ol ga5xa
I oLl 5 oly, Jdoas BOT-2 .loass (3555 +/AY
03 S y5boas (25 0y 4 boga e sla gy sl s
INFL ogy00 S0 ol 5 (il (sl o 5o

28l 5 el Sl | 3 glajeze 351 5l
gh duyie laore )0 sl pally 5l oS asliculs,
spelptls 52 (sl ol ©jgoar sndBigel o Klesy,
0505] 65 b canslite g canslio Lyl b 36T 0 e
szl lp BOT2) pgs ulny (Seud)jgh Sy
il 6l BOT2 ygasl s osls ol Laygo;]
0993 Gl pladl 5l g s 2] soel il o0 (25 o colis
pae g (SFA) asjo o, Slos Aol yiuwy 091 SYob Jdoa
algs ally Sl ol JeaSS 0 )0 4 8550l il
bl 0 S LeaS5 1y asbi i3 ol gl dens b 0
spel ol BISS L ol e daaaiinsyy ool 0050l 595 2
@ Jeel 5 cnlly bls)l az s @)k 5l (Sialea L 4
Al oals Juem oyl5gel yils

2 L eled Bayb ) Kaagh ey 0yg0 Jsb yo
J.._QSJ 09.‘>L3 o)l.}).b LQUT uy‘;w L Lv 03.3 u.)d.”j k}“’)’“‘“"b
sy laools a5 wiS” Lol> liebl g aas Fewly adsl i
loasbiiny woleiyd Wgdios 5y9105 JolS g o
Slel ol sl g 6y9laezr (pally Lo 0ol eSS
o oolel
Lias g pallg b oo 6 Ked Jols a5 sl 29, (1]
Caley § Sy glmodls (g pglaazr 4 052 a1 530 LU
o0 s yglnz ML) sles 5,5 oS Sikoys ool
B (5,55 aile e ysbos g iy (SIS Laleo b Gillas

obagh s bl s g,

Cpmd> il oy 2 9 g SBlaal 4y Hltws sl yo
s Judos (oS, CulaS g du o o Sles e bl o
ol o s sl Y8 asews SPSS l38ls 5 5l solaal b (s Ll
= B9 5 9elS ygasl s aesls Jlo s @98 (o) sln aalllan
PRIy ‘_g)l.a] Bl az il yuioren ok oalasul fdyw‘
Oligelotds Gl 3o awyse 0 Slas 5 (5> CliS e
3 S aygel (6o sime s a0 )T ookl puy g 50
IRV SN ETIRRYRYA

4. Kolmogorov-Smirnov

lal> o (gl (6 T dgas (g 5l ciged Sl sl

Sygods (A g7 ) 3blie) objgel dilaie Vo) .ol oolatul
oiin S Bblio ol 5l dwyoe ¥ o 9 ol Sl Bolas
Obiod 0o S dil g liins 3l Wingy & jlie a5 wials
«olgdys gl Al g5e s ¢ ol cedle gl Al
Solas Oygos a5 YYO (e ol olyeel il yle ]
IVE] Wogs g 55 VEV 5 250 laT 51 a5 AF oS wus s

0l oolazwl o)l..le.';wl )1)'.3| 99 )| ools 6)5](':“-? 6‘)‘.
(SFA) Y0 3,55 (ot 3,] s903

lagaiailys Giomiw glp (ol j5ba; &5 (SFA) (5031 0
059> dw Jul 5 ool >yl davyue laore jo l5gel il
Cellad sl g LIS plonil (6l Calos oS Lo (50 ,Shos
Gyl 4 a5 ] poms Ceand by gl ol 5o Lol o
FlS 285 15y 3j90 eBioe baype lacollad
el g oS 3 VAAA o o 1 5l ol oS
&3l 3l 5 o 590 lnl 3 bl 5 sy ek 31 ]
lasllae 1o #Lis S Glall o a5 bl Cug gl wosl o
Ol (Hed e 0 b eel s LA V0 (gg, g
oseslibmoses! mbs o C/AASWI>AT) Je o0
Ssyee oley DIV cadd oas 5158 (+/33>1CC>+/AB)
il o 4o B B FO el eSS Cgr

ol og)S nj 99 4 SFA (ygasl 53 collad (2l pom 25
el () BLD glacled 5 (o8 slacdled
sl by objyla whide (nlaS (658 slaclad 0gd o
D310 50 s ko 05055, il el o (g0l il lowr
S8, 9 Sld glaais 50 g lis - 5Ll glac s
Pl o ololis 5 g00,5 bl 1, g0l zils o,Slee
DAL 35S o oS c3g0] Lamo 1 Colos 4y 5L s

93 3!

Trso by (Swd ik Siigy (55 > SaldS (g0
Wadyd (S5 sl lee (2l ek oS 59, (BOT-2)
RVIPVEIR S CEPUIEN PN A NE PE P Kt I ST PP PN 2
I BOT2) g Gialng (Sedyigh o Siisn 0503
# S sl bl sl ojliliul 5 piae sl
F g Jlo ¥ s ojl ;o 0Ll ol a5 ol llgz> g SagS
ol a5 (gl yg3T ol sl 0 oyl s YV b el
e 9,90 VF ol )] oligS aseus a5 ol oligS aseus
ol 5l (5 slod paiia j5boay g 009y JalST (yg031 5|
VO g0 10 03] oyl oBgS aseus LS o 2l B 1y oS >

2. School Function Assessment (SFA)
3. Bruininks-Oseretsky Test of Motor Proficiency (BOT-2)

duyho 3y8Mas 9 (55 > ColiS b o] 10n g o]l ol


http://medrehab.sbmu.ac.ir/

5 S Sl G des oo (LS T ojled Jguo gl

Sod sy § i3 ol Oyl s 8 du o o Shae
oo (i 5ol (Sla oy G 1 575 5l e
b Ko (pl 380 OlSj> ol Cglatin 09,5 93 ;2 )0

1 0ylans IF 0595 NF+F Clngedyl 9 (39959,8

sl

A gd gole wylae 3l gl sils YYO walllas oyl jo
soled 509y s VFY g sB0 AT ol aS aciils o8 )5 o)l 8

Shilgacsls 1,8 JLWYEF cwoogaws jo Ql)’yiuulo oo
oojm )..) 9 &05‘3 ‘Sle ‘;Ju 0053 ua}L.u st‘é @Lo.m.?
it Slasie axib I3 Slews cwdlw

w‘cd.wu»)‘; " ~~.4€Y'9)LAAZJ5¢.>)005;}QL§‘)3

g_;jl.ﬂ.v “.\.(bosa uLm.a Y o)Lo..i} JB» 5 )........3 Z 09"')] C.al...»
Ao 3 Slas g 25 > CulsS Sen lo ()0 e
a5 G yolods (P 0) 8,10 8479 oy g 150 yl5gel zils jo
Olys 59 4 jie 0,55 5 )3 (5 > O)lee LS )l
B plul Salen bli)l ol ol mze b anslae o
PO e, 3 S Ll (S sl e s
292 5V ey L 4l

wl o0d oo”] \ O)LOM:J Jj» )..) ‘;u)ﬁ&)g.o 6‘.{04.)9.0.:

(57_5(5&&5@ 45..\.:0.)6;, UL""“" CuL..l ‘(5)1.0—‘ kSL“gs'*‘))‘. d"""
Ohigel il s joe 5 Slas 5 (25,2 oliS glo ite S0iS
Sbe s cplasls )18 YE osgase 10 ¢ yliwns ol U ol il
103532 Jlop @595 5l (e p0y90 Sl pite g8 oS Cend
> Sl Gl pite 4y bgs e o slagat Ll el 03y
ol 00 &l ey ¥ o jloids Jgaz 10 duwyde 0,8las 5

AigaS— digubat] luro ] 2l (koo /(a0 y3) 3ln 4k S ldyrer s S
W(vi) Jgl
V(YY) pp
\P(EIY) Py
VHVIY) e 2
V(%) ous
WEA) i
RR(PVIY) Js
Sl
Yo(1V/Y) Jsl
\F(SIY) o
YA(VY/E) P
YY(V¥/7) el P
YVAY) e
Y-(NA) i
VEVEYIY) Js
Yo - (M) cady
Snb
Yo(\Y/Y) [
VAS(AV/Y) Sl
Py Cuwd
Ya(YY/}) o
VO/AMEYA/ VA
NG (ole) ¢y

A0 355008 9 55y CyliS B )y e g postl il Lol



http://medrehab.sbmu.ac.ir/

0l s jae o Shas 5 (S5, CaliS (gl puise 4y g yo o laasls Y Jodo

Sl ) digdar-digeS lrecl ootk i S0be e
—‘/Y’ —’/W =-d le*i’/,\V OJ‘J".) C‘.&)u 9 Uigl?—t.uﬁ).) U“{)’ le.hC))l.P
VA =V-A D YIVYE- [0 Dli—cusp 35 o slacs,lee
VYo Ry v-y SIV-t- 05 Bk g SinlonCudy > SBClgo
oIV AT 2 3e-) FlovEN/aY ptcudys (IS p s lge
A Eal - YIYSEV/RY SlBgb pll  Sinlan S sl
— N —ofoy ¥ 3 JOALY/VY S abiay i b S 5 <l oo
=\/¥Y -y ‘s Via-2¥/\Y S iz (S Ky S n glalae
—I%- —IYA -y FIVEAE Cad SVl 5 S > slacylge
—.I$5 —/¥Y Y\-¥Y FoIVYEDIY S Sl S 030
VIS —\/A® FAP-SYY PESIYAEYS/YE Slows clacld
" . o b)
VISA -y/Aa FAF-YVF FOS/FFEYV/ VA kb s glaculs i J‘:
)
\IYY Ry YVSA-DFA Vo YIVSES/FF dwsyto 3,55 S 0303
(e Z (y9050 4 oy 9 550 0l (gl s 10 dusyho 8,515 g (55 10 CaliS (oo (Siuran ¥ Jgi
g )b 55 e SO, e s el Snlod Culyd 55 g Sl
haw ol g o chw S Nsod g g chw o g i e
S Sxe Q93 S xa 9w S e Q93
<ofesy «INY <ofee) il <[Py AN P
dusylo 3,51
<oloey -Iva NI Y <ofeo -I¥d o
P<efes) P<efos P=./+¥- oo} doess
slml o (Soiglem Jelse (RE 4 i slaiegh
Shssllval wles 5o sl 8 o JelS5 o ceai slacsglis . )

oRg OS50 e o oS el Sy dnag «( Sojglon
Srx slp @l Slwsy (S (S addl gladle
b e 5l aml ol ol iy b S > slacsloe yo Loy
| abs ol ety slotingsy 3l L | alis 5 ot
3 pliesg) smas drwgs oy i3 aS wiles S ALl
Jedos g 005503l 1 (6 e 0 Shoe ullsg aigS
slacallad a4 g bled (( Seiglsm 5 (S90y90 slaglss
S s lpe 3l eolaiwl wiejls a5 wls Lgy (S5d
E9 onl S 2 sl g i (s aiile wnl iy
Wi ol ok SAal S o5 g i (65,00 b A lacdled
DT 398 s 53 1o lan (ol g 5 39t g0 s oo

5 O Gl losne by dujie 3Shee 5 (55>
Yool a5 cand ] 5 (Sl mls ol ol Sgliie ) ey
(st G W5 o0 00l e Jale S plgieds S
Lol ajie 3,5)55° 2 (5> slally bls)l (S 50
S S sl e 4 sms e las laatily S
2 SBs8 plal ( Ssalen g )b (5 > Glas oo 9 ()
s Loglis 3l s dusyoe 3,515 L (6 5egs8 L3 )i
0,8 5 sloizl o Siglen Jalse 5l (S5 4 oly; Jlois
a3 Shes 5 25 > Slacs los (555 j2 45 25 5 il

A4l s

duyho 3y8Mas 9 (55 > ColiS b o] 10n g o]l ol


http://medrehab.sbmu.ac.ir/

—6lo glaclled o ol mmo aS canlools lid ¢ Bado (ol
WIS Ol S Sy 9 Ses conm g (S
DT sy, olpss 5 Jobs o les 10 ol a5 J> o
L )l sixne jobods Wilgs oo i w20 o ylitd Dladllas oy

Aol asly bl o5 o sl s Sgugn g axwss

Jeazs Jgl Jlo o liss o5 a5 e ol (Y] )50
g st p Ol 5l bSess L g HE joba
P Dol (pl 0 g laglas vgzg cnimoylid
ks YT oS g 923,65 sl iy b laassly oyl .o
[Y¥] oo o Il g [¥Y] ) Sam g I ygo ¥V (1o
Sy o Slee 655 eDllllas cpl ( Kap oo Slgan 3.5
Ol aslos ST ol s b dslie ol Llies g dascews jo
S Solen o JalSS slacglas j iU Wlgs co gl
Ol i 4y as il S5 ol sl lge g b
DR o0 LQO)P U"‘ )\3)...........‘ bl

S len 53 Stz S Dgli bl il (S e iliey
[FF] e g asglls o Jlioglgreds ilos ;S5 i 551, 58 >
5 O30 Gl )l s Dol 4y Cundlyl 093 gl )
ssbdral Sews S ys g b (55> Sl les 50 Ol ey
OIS 5 25l 5 [Y0] o Kam 5 (59955 slagtgs cline
OS2l oo 53 5l e oglis 55 [11]
Bty 45 s e ot Laazdly ) s ;S5 eanline ) s 5
3 7S Sl (S iz b3l ¢ S > JolSS (sloai
5 il Sgguien g g0 00 (S5 > sl e plu ozl
8 3l oo (5 > sladr 2 b oo wile (50 else
S L] e

N Ja.u)ﬁw&ulg,&amwwfuw&.od|
@S (el 5 5 90iS (0 0ST (25, Slos Lo dngi § JolSS
ONeo iz 10 ;0 IS > slad g drngi a5 ams oo ylid

alaly 5 Sz G oS w000 L aslllas )l

318 0929 Jlolina bl )l o dje 0 Shas b 5 colaS
G e § Gl 58 Cyd 5 > slacsloe 4S5, sbas
Lls) ol 0 SBgd sl Sasles 5 iy, o5,
" ..\.:‘ysn LszLEzS wl ...\.Z)L) EWIRVS o)S.LQ.c L RERTE
OIS 50 330 o 0)S vl gy drsgs Ao (S ; Juolge
a5 adl bl e Gl 0 (Soiglon 9 (Sgey90 slagles
ABS o g PS i n g (Somd ot 4 ) Gl

5 JS 2 ris ssbots i slago 5 (eloizl Jolse
NS oo 23U Ol ey 9 O30 50 (S5 > la les axgs
b Sotie slacadlad wijls Jled lalee g oadlly (S j9loas
iz (SsSl olial 134 OIS LD s 5 250 51
75 5 el el Cuos 4y i )5 ool sy
Wi oo Chid 535 clasil 5 s, lS e o3l wle gy
wile (S8 g S 25 slacadlad ploxl 4 Gy 45 > 5
5 S8 Slaglis (nl Wed oo B1985 (S SS9
P S5 Sla e it s 9 (6 S S 4 arme
LY ] oS o S8 i 1o

IV ] Glals ggiliciiy sl gl (yszead Somie Slalllas
[yl jastesl o [YY] o) g 1, Vo] o Kan o logs
wb ) o Sladlen JalSS 5 Jamme Jalge il
s 5 Lase a5 aims oo lis Slalllas ol ilos,S
P ES > fL‘Z’Q)L«’r" drwgd 5 99ut ) (il SR (S5 >
oS oo 0SB S5 ol s Lidle bl 55 5l lS5eS
3 AL (Sl Jelse il o i 5> JalSS oS
OB (S, eSS 4 awo co lid oBus ol 0,5 o
hme Sl g ey slaan]p le 2llee ol
iy 5 6 S SS9 (SloaiiS el (1 50 0 45 ol
LYl &5 s o5 > slocs oo

Seolyen (55> Gl o JalSS 5o S slacglis
azlls 092 bl )| sl iz a0l 0 g0l sle i
b ilgS co iz S Wlosls lid (6 by Slalllas .ol
A¥ol ooljsnest 5 bolsles 3 slandllas o Jlo Jyicds iy
S Lo ;8 o 15045 5,5 wwl bl asdllas ol b gaves
05 e )d (55 52 Sl lgs 55 Ol 5 i, (S >
5500 (6 i 0o ¢ Slwnd iy

03,5 o)lal 5 (B3 (olie @l 8 (pu el pogdle
NPYRERES SIS TORRPETR DU SR Je
5 i (Siolon aiejls & la s 5l atus ol oge
5 095y [YV] 5518 5 s cpiomans [YF] 5 s caiinn cns
S los 1 oyl o a5 35,5 0SB asSS 0l [YA] 2SS
W)l a0 b duliie 10 (6550 0 Sdos ogs (B85 9 Dby
Gt 8 has s b glacs o po o i3 a5 by
ST XN

2l bl 45 ol aalllas s b bl 5 ussYs

5. Konczak
6. Manual dexterity

A0 355008 9 55y CyliS B )y e g postl il Lol


http://medrehab.sbmu.ac.ir/

1 0 kous AP 090 AP+ F Caigr 3l g (52939,8

5 ool il aile (lame 5 eloizl Jelse (pizeon
P (P lacdld 4 (5355 G505 o laye
drwgi 4 lgi o Loaidly ol s W}-ﬂ-’b b lee ol
U o L -3 e FYW ECONpI W P PV
g e ofjgal il (a0 Slas 35040 41 g S S5

PN
Aagi B Jaol 3l (595w

Joddl g é;l.b.a ‘59)19‘ Sla>Me R (5|):?| »

S e gl (S pele oKl IS allS

IR.SBMU.RETECH.REC.1 o Lois 4y M1 aS g 00l az8,8
e sy il 3 401571

Sl ol

o2y pledl ol )l ol IS Al 5| 48,8 ) dlde oyl
.o 02 S ) ‘_;...y)_p r‘;jl_c. ali.';'..;‘.) ‘siLc)é)lS 05; LS;LQ)O)IS

o2l pledli lol g i 4l g calin ¢ oulidipspo
ey 03 Cape g Ll (( SomszS (6 Sms il
5 7ol i yeio g sonly pledl ShsaS (5 )Se
ol pledlilaosls (6510 )5 > 0y5had Sms s gomny Judo
duw g éw}?&é)xms 4.:[?:.,) w).:)w .oé‘)'(si.é LI..»j
(7 0y5kd
&lo g ,a5

Slas &l ol allas ol Bann s lebl by

us‘b)-@ 9 M

oalde SLS S5 gl sl ledae 5l 3l S w5
S oo Syl g Sis asdllas cpl 1o (6 Sen Hbls 4

duyho 3y8Mas 9 (55 > ColiS b o] 10n g o]l ol



http://medrehab.sbmu.ac.ir/
https://sbmu.ac.ir/
https://sbmu.ac.ir/

Scientific Journal of

References

[1] Vlachos F, Papadimitriou A, Bonoti F. An investigation of age
and gender differences in preschool children's specific motor
skills. European Psychomotricity Journal. 2014; 6(1):12-21.
[Link]

[2] da Silva Pacheco SC, Gabbard C, Ries LG, Bobbio TG. Inter-
limb coordination and academic performance in elementary
school children. Pediatrics International. 2016; 58(10):967-73.
[DOI:10.1111/ped.12972] [PMID]

[3] Dinehart L, Manfra L. Associations between low-income chil-
dren's fine motor skills in preschool and academic perfor-
mance in second grade. Early Education & Development. 2013;
24(2):138-61. [DOI:10.1080/10409289.2011.636729]

[4] Cheung WC, Shen S, Meadan H. Correlation between motor,
socio-emotional skills and academic performance between
young children with and without disabilities. Journal of De-
velopmental and Physical Disabilities. 2022; 34(2):211-31.
[DOI:10.1007/510882-021-09796-8]

[5] Pienaar AE, Barhorst R, Twisk JW. Relationships between aca-
demic performance, SES school type and perceptual-motor
skills in first grade South African learners: NW-CHILD study.
Child: Care, Health and Development. 2014; 40(3):370-8.
[DOI:10.1111/cch.12059] [PMID]

[6] Mavilidi MF, Okely AD, Chandler P, Paas F. Effects of integrating
physical activities into a science lesson on preschool children's
learning and enjoyment. Applied Cognitive Psychology. 2017;
31(3):281-90. [DOI:10.1002/acp.3325]

[7] Bart O, Hajami D, Bar-Haim Y. Predicting school adjustment
from motor abilities in kindergarten. Infant and Child Develop-
ment. 2007; 16(6):597-615. [DOI:10.1002/icd.514]

[8] Suggate S, Pufke E, Stoeger H. Children’s fine motor skills
in kindergarten predict reading in grade 1. Early Child-
hood Research Quarterly. 2019; 47:248-58. [DOI:10.1016/j.
ecresq.2018.12.015]

[9] Macdonald K, Milne N, Orr R, Pope R. Associations between
motor proficiency and academic performance in mathematics
and reading in year 1 school children: A cross-sectional study.
BMC Pediatrics. 2020; 20(1):69. [DOI:10.1186/1471-2431-14-
1] [PMID] [PMCID]

[10] Daunhauer LA, Fidler DJ, Will E. School function in students
with Down syndrome. The American Journal of Occupational
Therapy. 2014; 68(2):167-76. [DOI:10.5014/ajot.2014.009274]
[PMID] [PMCID]

[11] Barnett LM, van Beurden E, Morgan PJ, Brooks LO, Beard JR.
Gender differences in motor skill proficiency from childhood to
adolescence: A longitudinal study. Research Quarterly for Exer-
cise and Sport. 2010; 81(2):162-70. [DOI:10.1080/02701367.2
010.10599663] [PMID]

[12] Hardy LL, King L, Farrell L, Macniven R, Howlett S. Funda-
mental movement skills among Australian preschool children.
Journal of Science and Medicine in Sport. 2010; 13(5):503-8.
[DOI:10.1016/j.jsams.2009.05.010] [PMID]

[13] Giagazoglou P, Kabitsis N, Kokaridas D, Zaragas C, Katartzi E,
Kabitsis C. The movement assessment battery in Greek pre-
schoolers: The impact of age, gender, birth order, and physical
activity on motor outcome. Research in Developmental Disa-
bilities. 2011; 32(6):2577-82. [DOI:10.1016/j.ridd.2011.06.020]
[PMID]

[14] Kambas A, Fatouros J, Aggeloussis N, Gourgoulis V, Taxildaris
K. Effect of age and sex on the coordination abilities in child-
hood. Inquiries in Sport & Physical Education. 2003; 1(2):152-8.
[DOI:10.26253/heal.uth.ojs.ispe.2003]

[15] Kokstejn J, Musalek M, Tufano JJ. Are sex differences in fun-
damental motor skills uniform throughout the entire preschool
period? Plos One. 2017; 12(4):e0176556. [DOI:10.1371/jour-
nal.pone.0176556] [PMID] [PMCID]

[16] Jirovec J, Musalek M, Mess F. Test of motor proficiency second
edition (BOT-2): Compatibility of the complete and short form
and its usefulness for middle-age school children. Frontiers
in Pediatrics. 2019; 7:153. [DOI:10.3389/fped.2019.00153]
[PMID] [PMCID]

[17] Kouhbanani NG, Zarei MA, Lajevardi L, Rahimzadegan H, Sho-
jaei A. The reliability of the Persian version of the school func-
tion assessment in iranian students 6 to 12 years old in Teh-
ran’s schools. Middle East Journal of Rehabilitation and Health.
2018; 5(1):e64364. [DOI:10.5812/mejrh.64364]

[18] Coster W. School function assessment: SFA: Users manual.
San Antonio: Psychological Corp; 1998. [Link]

[19] Piek JP, Hands B, Licari MK. Assessment of motor function-
ing in the preschool period. Neuropsychology Review. 2012;
22(4):402-13. [DOI:10.1007/511065-012-9211-4] [PMID]

[20] Thomas JR, Yan JH, Stelmach GE. Movement substructures
change as a function of practice in children and adults. Jour-
nal of Experimental child Psychology. 2000; 75(3):228-44.
[DOI:10.1006/jecp.1999.2535] [PMID]

[21] Venetsanou F, Kambas A. Environmental factors affecting
preschoolers motor development. Early Childhood Education
Journal. 2010; 37:319-27. [DOI:10.1007/s10643-009-0350-z]

[22] Ferreira L, Godinez |, Gabbard C, Vieira JLL, Cagola P. Motor de-
velopment in school-age children is associated with the home
environment including socioeconomic status. Child: Care,
Health and Development. 2018; 44(6):801-6. [DOI:10.1111/
cch.12606] [PMID]

[23] Schneider JL. Environments «develop»: Infant motor devel-
opment can inform the study of physical space. New Ideas
in Psychology. 2025; 76:101125. [DOI:10.1016/j.newidea-
psych.2024.101125]

[24] Malina RM. Motor development during infancy and early
childhood: Overview and suggested directions for research.
International Journal of Sport and Health Science. 2004; 2:50-
66. [DOI:10.5432/ijshs.2.50]

[25] Pahlevanian AA, Ahmadizadeh Z. Relationship between
gender and motor skills in preschoolers. Middle East Journal
of Rehabilitation and Health. 2014; 1(1):1-4. [DOI:10.17795/
mejrh-20843]

Berahimi E, et al. The Impact of Motor Skills on Academic Performance in Elementary Students: Gender Differences. Sci J Rehab Med. 2025; 14(1):104-115.


http://medrehab.sbmu.ac.ir/issue_1066_1067.html
https://d1wqtxts1xzle7.cloudfront.net/83615408/An_investigation_of_age_and_gender_diffe20220409-1617-1jhez49.pdf?1738489517=&response-content-disposition=inline%3B+filename%3DAn_investigation_of_age_and_gender_diffe.pdf&Expires=1744804629&Signature=SEVqz0BoLrLFFxTr~kr4X2xQH3jlZHo6OTroftuhEe1GT6qxFftSyBxmGSmN7ZsbCKxeqXHp1gGM6r5khPLGdAp-A45K0upDpH494wHV62aOtlbKUJueV9S2WIaxMic~dfsnF576JCnqIPD0a1mKsi~j1O1JNsAobWbxpOmG6gSqnwEi0LvUOdl7UQYqccB7yXHU3Q~uOzcKrscYAtE8zrprvg8MFB0AA5mJTayS3wiIs9PYYpNGabxpy-K4f-Hd8akjavS5wkwKNTFLZXcR7NaLYsIck1dhPzH59OQ0pdvLMsSR-Bmbtg~tICUhMd4w9rOe8i8wrC6heZUHzZO0ww__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://doi.org/10.1111/ped.12972
https://www.ncbi.nlm.nih.gov/pubmed/26940287
https://www.tandfonline.com/doi/abs/10.1080/10409289.2011.636729
https://doi.org/10.1007/s10882-021-09796-8
https://doi.org/10.1111/cch.12059
https://www.ncbi.nlm.nih.gov/pubmed/23590197
https://doi.org/10.1002/acp.3325
https://doi.org/10.1002/icd.514
https://www.sciencedirect.com/science/article/abs/pii/S0885200618301637
https://www.sciencedirect.com/science/article/abs/pii/S0885200618301637
https://doi.org/10.1186/1471-2431-14-1
https://doi.org/10.1186/1471-2431-14-1
https://www.ncbi.nlm.nih.gov/pubmed/32059651
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7020512
https://doi.org/10.5014/ajot.2014.009274
https://www.ncbi.nlm.nih.gov/pubmed/24581403
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4012569
https://www.tandfonline.com/doi/abs/10.1080/02701367.2010.10599663
https://www.ncbi.nlm.nih.gov/pubmed/20527301
https://doi.org/10.1016/j.jsams.2009.05.010
https://www.ncbi.nlm.nih.gov/pubmed/19850520
https://doi.org/10.1016/j.ridd.2011.06.020
https://www.ncbi.nlm.nih.gov/pubmed/21816567
https://journals.lib.uth.gr/index.php/inquiries/article/view/1002
https://doi.org/10.1371/journal.pone.0176556
https://doi.org/10.1371/journal.pone.0176556
https://www.ncbi.nlm.nih.gov/pubmed/28448557
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5407840
https://doi.org/10.3389/fped.2019.00153
https://www.ncbi.nlm.nih.gov/pubmed/31065548
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6489893
https://doi.org/10.5812/mejrh.64364
https://search.worldcat.org/title/School-function-assessment-:-SFA-:-user's-manual/oclc/43540610
https://doi.org/10.1007/s11065-012-9211-4
https://www.ncbi.nlm.nih.gov/pubmed/22837070
https://doi.org/10.1006/jecp.1999.2535
https://www.ncbi.nlm.nih.gov/pubmed/10666326
https://doi.org/10.1007/s10643-009-0350-z
https://doi.org/10.1111/cch.12606
https://doi.org/10.1111/cch.12606
https://www.ncbi.nlm.nih.gov/pubmed/30066336
https://www.sciencedirect.com/science/article/abs/pii/S0732118X24000539
https://www.sciencedirect.com/science/article/abs/pii/S0732118X24000539
https://doi.org/10.5432/ijshs.2.50
https://doi.org/10.17795/mejrh-20843
https://doi.org/10.17795/mejrh-20843

Scientific Journal of

Rehabilitation Medicine

[26] Hassan MM. Validity and reliability for the bruininks-oseret-
sky test of motor proficiency-short form as applied in the Unit-
ed Arab Emirates culture. Perceptual and Motor Skills. 2001;
92(1):157-66. [DOI:10.2466/pms.2001.92.1.157] [PMID]

[27] Junaid KA, Fellowes S. Gender differences in the attainment
of motor skills on the movement assessment battery for chil-
dren. Physical & Occupational Therapy in Pediatrics. 2006;
26(1-2):5-11. [DOI:10.1080/J006v26Nn01_02]

[28] Roberton MA, Konczak J. Predicting children's overarm throw
ball velocities from their developmental levels in throwing. Re-
search Quarterly for Exercise and Sport. 2001; 72(2):91-103. [D
01:10.1080/02701367.2001.10608939] [PMID]

[29] Maurer MN. Correlates of early handwriting: Differential pat-
terns for girls and boys. Early Education and Development.
2024; 35(4):843-58. [DOI:10.1080/10409289.2023.2244349]

[30] Cordeiro C, Castro SL, Limpo T. Examining potential sources
of gender differences in writing: The role of handwriting flu-
ency and self-efficacy beliefs. Written Communication. 2018;
35(4):448-73. [D0I:10.1177/0741088318788843)]

[31] Flatters 1, Hill U, Williams JH, Barber SE, Mon-Williams M.
Manual control age and sex differences in 4 to 11 year old
children. Plos One. 2014; 9(2):e88692. [DOI:10.1371/journal.
pone.0088692] [PMID] [PMCID]

[32] Morley D, Till K, Ogilvie P, Turner G. Influences of gender
and socioeconomic status on the motor proficiency of chil-
dren in the UK. Human Movement Science. 2015; 44:150-6.
[DOI:10.1016/j.humov.2015.08.022] [PMID]

[33] Skar GB, Lei PW, Graham S, Aasen AJ, Johansen MB, Kvis-
tad AH. Handwriting fluency and the quality of primary
grade students’ writing. Reading and Writing. 2022; 35:1-30.
[DOI:10.1007/5s11145-021-10185-y]

[34] Dalvand H, Dehghan LE, Shamsoddini AR, Joghataei MT, Saz-
mand AH, Feizi A. Standardized of peabody developmental
motor scale (PDMS) in first grade elementary school children
in Tehran. Journal of Rafsanjan University of Medical Sciences.
2008; 7(2):137-44. [Link]

[35] Goodway JD, Robinson LE, Crowe H. Gender differences in
fundamental motor skill development in disadvantaged pre-
schoolers from two geographical regions. Research Quarterly
for Exercise and Sport. 2010; 81(1):17-24. [DOI:10.5641/0270
13610X13352775119510] [PMID]

Berahimi E, et al. The Impact of Motor Skills on Academic Performance in Elementary Students: Gender Differences. Sci J Rehab Med. 2025; 14(1):104-115.



http://medrehab.sbmu.ac.ir/issue_1066_1067.html
https://doi.org/10.2466/pms.2001.92.1.157
https://www.ncbi.nlm.nih.gov/pubmed/11322581
https://doi.org/10.1080/J006v26n01_02
https://doi.org/10.1080/02701367.2001.10608939
https://doi.org/10.1080/02701367.2001.10608939
https://www.ncbi.nlm.nih.gov/pubmed/11393884
https://doi.org/10.1080/10409289.2023.2244349
https://journals.sagepub.com/doi/abs/10.1177/0741088318788843
https://doi.org/10.1371/journal.pone.0088692
https://doi.org/10.1371/journal.pone.0088692
https://www.ncbi.nlm.nih.gov/pubmed/24523931
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3921207
https://doi.org/10.1016/j.humov.2015.08.022
https://www.ncbi.nlm.nih.gov/pubmed/26342797
https://link.springer.com/article/10.1007/s11145-021-10185-y
http://journal.rums.ac.ir/files/site1/user_files_e1c3fe/esmathaji-A-10-389-115-88f0411.pdf
https://doi.org/10.5641/027013610X13352775119510
https://doi.org/10.5641/027013610X13352775119510
https://www.ncbi.nlm.nih.gov/pubmed/20387395

