http://rjms.iums.ac.ir Ve 3T A okt YA o555 15jl) iySiibja gle alan

£ers) € SeNe e oCope 0

;
v

e

&
.~/
£

[ Downloaded from rjms.iums.ac.ir on 2025-07-31]

s o

JWAGY 01589 O 5leo 5 (939 Sl Taw g1 (a3 8 g3) 998 (5 5w !

kordifatemeh409@gmail.com (Jstue saiw 55 %) olpnl (lpts < soi)lsd oSl ( b3yg pole 5 (S Can 3 03> ¢ 35 > Ay (658> (ggmuiily 10635 dobold
Ol sl il oS (B39 pole g (S Sy 23S (S o 1B 095 bl e )| s

Ol el soilsd oS> (B39 pole 5 (S S 03Kl (S U5 095 kil D)2 (29 Do

Ol ol (Sl et > G oIS (39 pole g (S G 0ty (I o B 095 ylpolisl 1 AL LS el

EXR €3

Ubb)‘g..\g’ls _ : . i e ;
i 5L (Bloilyy dlal 8B L Sl e oS W8l oo pglie e (Pigel (6153 2 She Jalge I (S i8R g e
o ALY ol Ol 5 (5950 035 oy (b (D)) 2965 ()83 J1 3l gy I Baa cplpl a8l S5
(ohd i higel 29 Jl
e eSS O 3l eejay Ck 6K 0090 L el oy m0sa3l Ot b b oilel e adllae ol 53 it s 15 (g
(P9 i3Sl by (igel 09,5 A )3 (ol s 4y g DI o yed By i FO 029 aed Ao ALY s gl 23l
535S bl 5 (0,5 Ol lSS GRSV e elpl 4 GBAISES b (el i Al peyd B )S 518 J S g s djgel

i 550 sl slpl & laog S igeil iy sl 5l am izl MABC-2 (0] Jallygtias b 3illas (lojion (3,5
L g ()10l dlo o) oo pod o At S5 g ¢ o5 il )3T 51 ur aloliD bl yn duds ¥ atin yo g atn iS5
A oyl sy by g Gl @SS i Ve glial 4 A S b o (JUEs! als yo) alold )3 o w38
25 5 ol s 3 655 CoSel L oy B i,

O Ot (P e fe0) Wb Bl s 3,Slas I e dgupg el Jas g Jad e Bgy 93 pa 48l LS ol slaaidl
09yS 3, Sdoe g (P < o/00) cily 395y ()ld ixe ciglis Sgpd (35S0l 5 by 5)Shas (5 o g Jad 1uf 05,5 9
D9 R )90 93 b )3 (et

390 G55 g eBl)d 5, Sos Sy (sl Goolios 53 (S 8 B9y Canl @l ) IS gy 16 5 Aot
bl e yome 2958 3,509 2 sanb 9 3, AT o sl il

Vo[BIV il G

Ve ANY ol b

005 )5S sgdlin 385
D)5 Jlo ol a5 o Lo a0

lio ol sbciwl oguls
Kordi F, Arsham S, Parvinpour S, Lotfi G. The effect of constraint manipulation (non linear method) on the

level of intrinsic motivation and skills in girls aged 7 to 9 years. Razi J Med Sci. 2021;28(9):157-171.

wawl 43 )5 o y9u0 CC BY-NC-SA 3.0 by §alloo SIHT (w piand s yg004y allite ¢yl plituisl™

YoV


https://orcid.org/0000-0002-4290-8848
https://rjms.iums.ac.ir/article-1-6923-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-07-31]

Razi Journal of Medical Sciences. 2021;28(9):157-171. http:/rjms.iums.ac.ir

\e21PaN 40 AjisiaAIuN ued|

[ Original Article

The effect of constraint manipulation (non linear method) on the level of intrinsic
motivation and skills in girls aged 7 to 9 years

Fatemeh Kordi: PhD Student in Motor Development, Faculty of Physical Education and Sports Sciences, Kharazmi
University, Tehran, Iran (* Corresponding author) kordifatemeh409@gmail.com

Saeed Arsham: Assistant Professor, Department of Motor Behavior, Faculty of Physical Education and Sport Sciences,
Kharazmi University, Tehran, Iran

Shahab Parvinpour: Assistant Professor, Department of Motor Behavior, Faculty of Physical Education and Sport
Sciences, Kharazmi University, Tehran, Iran

Gholamreza Lotfi: Assistant Professor, Department of motor behavior, Faculty of Physical Education and sport sciences,
Shahid Rajaee Teacher Training University, Tehran, Iran

Abstract

Background & Aims: Motor learning is one of the complex processes that affect many Keywords

factors in this process. Among the factors influencing this process can be briefly Linear pedagogy,
mentioned the type of pedagogy, the type of skill and its complexity, and the .

psychological and motivational factors of the learner in the learning process. Targeting- Nonlinear pedagogy,

Inhibition skills are a dynamic action that requires a close connection between a
person's movement and the spatial and temporal constraints exerted by a moving target o o
(e.g., "ball"). Through a process known as perception-action pairing, the "receiver" uses Intrinsic motivation,
dynamic external information that changes the spatial / temporal properties of the ball L
(perceptual constants) to schedule and control the receiver's performance. These

perceptual constants can be mathematically described as nonlinear algorithms; in this

way, information can be extracted to guide the action. Using nonlinear algorithms, these

nonlinear algorithms argue that the process of learning is not a continuous linear

progression of behavior but a sudden and discontinuous change over time. The learner

must consider a nonlinear dynamic system that includes many components that interact

to execute a fixed pattern. The operational solution is facilitated by the interaction of

individual, environment, and task constraints that form the boundaries of goal-oriented

behaviors. In this approach, unlike previous approaches to motor learning, there is no

central controller (such as a coach) to determine how a behavior should be performed.

Interceptive task,

Chu et al. (2007) first coined the term "nonlinear pedagogy" so that educators could Received: 14/09/2021
benefit from these theoretical concepts simultaneously. According to the constraint-led .
approach, the nonlinear teaching method defends the manipulation of key constraints to Published: 14/12/2021

form the learner's boundaries and the learner can discover the motor solution. Therefore,
the purpose of the current study was to compare the effect of linear and nonlinear
pedagogy on intrinsic motivation and the success rate of receiving a interceptive skill in
girls aged 7 to 9 years in Boroujerd.

Methods: The strategy of this research was quasi-experimental and pre-test-post-test
research design and 7-day follow-up period. The present study was also applied
research in terms of purpose. Also, the present study was conducted in the field. The
statistical population of the present study was 7 to 9 year old girls in Boroujerd.
Participants in this study were 45 female students aged 7 to 9 years with normal vision
who were selected in an accessible and purposeful manner based on obtaining a
minimum score of 20 in the practical test of MABC-2. Based on the pre-test scores,
participants were divided into three homogeneous groups of 15 people with linear
pedagogy, non-linear pedagogy and control. Measurement tools included a MABC-2
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and Ryan (2008) Internal Motivation Questionnaire. The task of this study included the
simultaneous throwing and receiving test of MABC-2 test. In this task, participants
stand 2 meters from the wall and then throw a tennis ball at the wall and try to catch the
rebound. Participants were trained to use only their hands to catch the ball and not to
use their chests. Also, participants should not allow the ball to hit the ground. According
to the test instructions, the participants threw and received the ball in 10 attempts.
Participants were introduced to the objectives of the research and how to score and
perform the tests. The present study included pre-test, intervention (practice), post-test,
retention and transfer phases. At first, participants practiced throwing and receiving
skills 5 times to get acquainted with the task. In the pre-test phase, participants first
completed an intrinsic motivation questionnaire, and then participants attempted to
throw and receive 10 attempts. In the intervention phase (practice), which lasted for six
weeks and 2 sessions per week, the linear and non-linear training groups performed the
relevant exercises. It should be noted that during this period, the control group
performed their usual and daily activities. In the post-test phase, which was performed
exactly after the last training session, in the retention phase, which was performed after
seven days of non-training, and in the transfer phase, by increasing the distance between
throwing and receiving by half a meter, participants performed 10 tried to throw and
receive. Data were analyzed by analysis of variance with repeated measures.

Results: The results of intra group analysis of variance test with repeated measures on
the last factor revaled that nonlinear pedagogy (P<<0.05) and linear pedagogy (P<0.05)
significantly increased participants' receiving scores. The results of Benferoni follow-up
test showed that nonlinear pedagogy improved scoring from pre-test to post-test (sig =
0.001), retention (sig = 0.001) and transfer (sig= 0.001). Other results showed that linear
pedagogy improved scoring from pre-test to post-test (sig = 0.0001), retention (sig =
0.0001) and transfer (sig= 0.001). Other results showed that the participants of the
nonlinear pedagogy group had higher scores in all stages compared to the linear
pedagogy group. The results of covariance showed that nonlinear pedagogy had a
significant effect on participants 'intrinsic motivation and increased participants'
intrinsic motivation.

Conclusion: The results of the present study showed that linear and non-linear
pedagogy improve interceptive skills (receiving) and internal motivation of 7 to 9 year
old girls and non-linear pedagogy compared to linear pedagogy further improve
receiving skills and intrinsic motivation of girl children. Therefore, according to the
results of the present study, educators and specialists in the field of children's sports are
recommended to use non-linear pedagogy when their goal is to increase and improve
control skills (receiving). However, considering that the present study was conducted
among 7- to 9-year-old girls in Boroujerd, therefore, caution should be exercised in
generalizing the results to other primary schools in this city and other schools in the
country. Although the present study and previous studies in this field provide
significant insights into the value of nonlinear pedagogy in understanding perceptual
perception, note that these studies are almost exclusively using dynamic systems
paradigms and constraint led approaches. Extensive use of neuropsychological or
physiological models to determine the extent and depth of this effect is valuable.
Therefore, it is suggested that in future research, the effect of nonlinear prdagogy on
neural mechanisms, qualitative processes and variability of movements be investigated.

Conflicts of interest: None
Funding: None

Cite this article as:

Kordi F, Arsham S, Parvinpour S, Lotfi G. The effect of constraint manipulation (non linear method) on the

level of intrinsic motivation and skills in girls aged 7 to 9 years. Razi J Med Sci. 2021;28(9):157-171.

*This work is published under CC BY-NC-SA 3.0 licence.

Yod

Ve 3T @ ol YA o) 53 15jl) 1o Siibjs gle alan

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-6923-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-07-31]

S50 (S > x50 (e Sl e
0 A S8 05Kl (rizren 0,5 1,8 ool
Agi 3 el Wadgdse (60w Wlgl U aes
) Sledbl o8 > 9,5 Sdzr 5 695,55 o iie
(V) 05 S 5 %0055 b e N3 lae ol sl
Bt Conl A a8 ;ui"}s-"T P9y il 5o
45 Canl Aiine 5 WS o0 3ST (D50l Lazme (b
S8l b bl g (28ly Laome SO 50 (5500
sl

9 =S > $pSob aas o Sladd 5y50 (ol 5o
ok 4 sl 4355 sl 55 > (slats g coluzS]
A asisls ot (F+13) o) LSes 5 VLS (JLie
il Sl Fhe ) S (S d (5]
R 89 S e 9 e S35 oS Sl
el & (VoY) e g il paizmads (A) o
2 S il gt el Goieel &5 W) Az
AU GEAS S 5 (S s O )lgn 5 S blie
Ol (Yo 8) LS g slo o0l pogdle () o)ls
LTyl 5l Gy oy a5 GBS S b oS adsls
ssban was oo el aseé 35S0, il eslitl
2 YL (90 5Kl g 5)l5ss> (laz s LB
mlowowgésujl)ww)ojbw&
Ojeel a5 S asie (Y F) o Ken g J (V1)
Sl xSl 5o b (el 4 e b s
)l g oS a3 40,5

gl 8, 509) 0592 50 e plowil Clidos 2]
5 5ol yo Ly 350, crl os i Sl (s e
Gz b g wols las (35,9 sla e SLusS]
oon & G285 90 Lo Sledlbl laalSoly o Bdone
Lot gy (el Sojgsl 0, Susy i ]
259 Sl bl g 4l o5 ol (55 >
2 sl sbadle o b lee (nl dnnsi 9 0l g 0092
el B0 5y 05l co drogi S8 Sl oyl
e Gijael Sl p ogm Gz 50 (V1Y) o
95 o8 S8l,s soli (S5 Sjles 99 may S o
il o st el ol ol il VL 51 b
SV g 5 005 s e o Skes s S
5 =950 Olayd Gemzren (V) Cnladls asls
—idu 3l awglie 4y gladlhas o (VYAA) o), Ken

O‘)K"’“ 9 da)f dabold

doddlo

ailoe oauzm slavl @ 5l (S (S 50k

b3 oo 8 il e 1) a8 al ol Julse oS
sk an los e wld ol o SEe Jelge alea
Ol Sz 5 ©oles g5 el 09 4y ad>
Jolse 5000550l (25, 5 Slawr (Sobol o
o, L8l xS ols il )0 0ns Sl (L0555l 5 S,
dos S Sl ms S B sl (F-1) 05
S o s S5US5 bL5 ) s S el Ly
Sas g aS o)l Slaj g GSLSe 0.8 9 el
s Jlie plsie ) 09800 Jlasl S e
e — STl fois cax lgie a0 a8 gawld &,b
> DLl 51 M easS b 0" gl o aslis
e Sl [ Se Oluogas a5 WS oo oolaiul bgy
0, Sas 8 g sangley sl 1y (Sl slaals)
1y S0l Lol ol (F (V) Abo s kS 00 5
b e Glapin, s lye 4 ook, Sl ol o
oMb s o b ol 5l 45 (D F) 0,5 oy
oy S (] 55 il Jac Solan sl
Lg slopimns 4 b5 anleds 5l oolainl b a8
b g9y SOl an ], a5 S e JYal
39 Pl 5 GUSL Sl pss Sy Canns 18, sl
Sl s S sl 0a S0l el ey Jsbo
5315 sl ol o5 55 a0 i s a8
Hla ol 65 S slizl gl oS win
0,8 098 S oo b Sllee ool .0)l35 o
Sae glald) olej e plgre 4 aS ST g bae
=l 50 (V) 00,5 oo Jogd im0 o0 JSB 1) 95
S5l gl 43S slas Sug, oS 2 S0,
S 3525 (g0 J2o) (635 p0 oS J 7S (S >
9 5z 90 plowl Wl aigSer [li8, S S e U
ui"}?—‘T ui’ﬁ)" AolS a0l o (Y- V) ol LS
ol ) gy e b 058 s, "t
Gildas Wgd syt Loy ok dy G955 aalie
“ s 3l (ot e (55l (g, e —o9:8 0,50,
0d S0l sloy e a4 B wiS o gl (guldS 058 (5,8
@ iS |, &S, Jeoly wilgn oni Sl 5 ains S
L 6ok oazily Ko (s e (hjsel by, (F) 015
Sl Sl e 45 05 (o wald B350l Jol (s


https://rjms.iums.ac.ir/article-1-6923-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-07-31]

TR BY 55 e 5 sy 555 g (s ) 2358 5200

aS o3l 0o y5l 1) Bai S0l Siasls 5 (Sl
oo 1,8 36 o ) eassSTial 35501 S0 Hebas
il Sl s Slelllas 45 Woges leal ulul ol
sl e b el (5 5oL b o5 ] e
Syg= |y 03,5 (o0 (oulal (ZLB0s; slasls culs,
o & 36 GekoS ol 5o a5 P wime 18 o]
g os by Wl ool

iy (VWA (hlSen 5 0)Lam; (s
O az gl (ot (B9l Il a5 S
5| S il Sglite il e A LSS
VLY (G 0)90 (G555 50 (G ptee sl 590
LS o alo a s al> e ol (OVF) abl e (Sl
Yoare 5055 atly o 92YE b el oluis]
S sled; e g 8)ly Sl Cin (o o
oolaiwl g oS )5 0,8 (Jlal 0,90 b aigd o Jlat!
sbo)les szl Gl ) ol &5 > sloo s
Ll st glacdled Ly (3559 50 (maass
S > slas g ooime LS elyal i e
5 Coro o puS oS cwl golan OS> apline ( Jla!
Sl sl ol (S sl lee 5l s e SISO
S slecS Lie (w (ml 2 4S 29t azg
S9) = SEI S el 3985 paasd b sgae (SosS
@t Sl awslgi e el (nl (b jo b les
50 000) asl asly s mhaw o gands OS>
S len 2 b3 (isel (sh5 il gy Az
Juw ALY (G 099 5 (9,5 <8l )0) )bt
aSulanazy b alpla oo a4 552
elCaidge o a4 akejls (5l sl les
V G 0,80 aSul b a5 b g tallil oo Joe g S0l
ol o JE 5 o slaclgan 000 31 Jlo 3 &
olpli dboe (aass DL > 0498 SLiin
5 > el il alie Baa Ly ol aslls
el Cliige 300 g (5,0 (Sl S e
A= Jle ALY olise 6ol Oilee S 8L y0
235 plxil 02

LTS
Sy b g (olojl e (imgh (ol o eal,

S5 039, V 65 0598 9 o3l — 090! L

Ve 3T @ ol YA o) 53 15jl) 1o Siibjs gle alan

Lo lge 5, Shos 1y (o d g clas ojsl
opgim gl aBle,, (LSeS o K S >
s Ebe o0 Oolee (0l Ol jo 0l plis
Gigl 0975 99 O lo S IS gl &)l
09,5 O35S @i &y oS Cubls S92y b pue g s
aalllas jo a1 Lol «(VY) 09 s 8 359l
Gis=el 2 aST QYN GSen 5 (5550008
Ll <V Y) ol oo s o350l b auolie jo a2
0 aS 0, S Il aallas ol mls Lo
YL 5l QL p (555> 0y gejl lauliions >
et St sans (ol 5 s (ijgel 05 )F
Sl yed oS ol Las (VYA) o)L, g o)l
St Etly (s (3390l Jpol bl pe BN
O el 100 5 0 805 S lil g S > CuB
= GPgel bl pe Jgol g 5 b Al Ol el
o=l 50 (V) 00 5 a8l (o)l e Dglas s
aS oS o olgaion (YIA) Lo g o)l 0590
5 O ohelSS Gl 4zl (s d hjsel 5l
as il Oglate wWilg oo GBS S 10 O)les elas
dib oo i Gl oy g 4 5L so | Slidss (o
(%)
9&.;[._.*“5‘)_’)‘&_5)4‘]40;45;9*15.’09..3)405)&
e S 59y Sl 85 Gl )les 6550k
2l 50 45 e 608 60,5, 095 51 (Ko e
oijemel Sty 0 el JAF J1 S > sla e
Ollan azgi bS8 axsi o )50 b oo les
Tobw ORIl Jld oSl o (Fgy0 (85 Cae
ol 2 a5 Sonl pg) den B g 55 505 g S0k
beoe G5 g (Golem (Goo S Dl 08
Sl P Sy sladS jo L5Sl 6 Sl
OB #3550 ol 50 (V) Sl (65955 5 pie sl U]
Slibsd (o aS doges olgiian (YY) o), SKen
B> u;’s)'g_oT Jo—ol (=255 slaasly x|
u‘)l_i.o@ 9 3[-«.»4‘)) 90 LJ_-»" 5o (A) Objj U"-""’
ol slajls alg oy o s 2
(5 Bedg> iy oS>l ol 8l Sl

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-6923-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-07-31]

JERCA R PUURE It Sy NTETRT SFJORI L RV AR
oolaals (g0 s 4 IS e 5l ol ouls
YY) o, LS § 6,5] sl piiie Jgz b o
L g3l ol 5o b,Sigesl o bl a5 ol L
D)l sl glaib 90 (Kot o po drnlxe
Sl g S Bae &lgo o /ATY s SYL>
JAAD 3051 US oye5 5 +/AAA ol & lge ¢+ /244
09 (Smmad i p5 dloo b olojTib (2LL o9
O)lge AVF Gws SYLy &)l sl lail
5 1AV Jslss &l e IAMA Gy 5 6,mS B
LAl o o el s 4 < JAPY g3l IS 0 e
ol sl 0905l S0 Slaan ylaie & LS
Uy 5 yeSBas & lge o NV s SV
TREY 5031 US oped g /5 ol & le o IVFO
=29y o LOYAN) Gl en 5 (alpo (VA) 0
e i Ly gl s ol Lt 03] el
Jobss 5 9 o8l o 5 5 Bam g s SV
il sbe et ld ceslie (B3l b g (o
(V) wou (_g)’.:)cjb

&l i(FeeA) Gy (H90 0 S dolidiww 5
oL5sS a3l looaiS oS 1 gy 855l honins
S ool al (Ve A) o, a0 b3Sl aslicien
(] [adde wlde 00 3 s cdalidonyy ol (Y4)
Aot o |y ol [ GO g 00l STl Sl
VS gl e Y polaie bl s aslii s ol
b0 (6)AS L3l (blge SalS) V b (cillieo SLS)
W (5950 2k 5 Oleje 5 o5l jlisl ol
OhLSen 5 (soilo bawgs dolidow p pl ()18
oo LS55 (gl el saun )8 518 (YY)
A S3adde ol e 5 an Flsg S Ll
N | 25 5+ IAY o STl Sragl
(YY) sl 08y o )l35

O3S P sl Jolois aalllae ) o IS5
39 MABC-2 (j3031 5l lajos (2,5 il 109
S8 b GBS nl )3 VooV (GLSen 5 (g y0u0)
o 9 SWlise )l Sl ¥V alols jo Fas
O g wdged Sl Hled Coow ) G 0 S
GBS 8,8 s ]y (S5 5 0 B asS o
25 58,5 slp Glialaciws e a5 ways (5]

http://rjms.iums.ac.ir

‘_'J\)K.o.a: 9 da)f dabold

Sladsg aws jl Bue blad 3l 5o ol agh
ol Blod 4 pol> tagh (izres 09 6908
ol gty slal dnlr 02,5 Ll ace &5
A0y O g g dl_w ALY o, 5o
590l Lislo FO sloas anlllas ool jo oS es b
G gm0 4 dS Loy b o LALLALY B0
Goys Plas S olol p diedon 5 o ypws )0
Dah LS MABC-2 Les )] 50 S
09,5 duw & 09031 iy Slyed bl QoS eS8 )
5ol e Gijgel Sl yes 6,88 V0 plp g Ko
o Sl S5 Y N S U5 g G s
5] Liog 5 Ko oSS ES 5 sateg S
9 75 Smwd a3 (g oo lea S sl ke
aslllas a4y 95,5 Slojline OB gy 5 S Job
bl gln (bt jloslasnl b oando 0y Jols
sloslaiwl L jogn cews cly «(VF) als oapomiw
3 (VF) 0l oumminw Syl (655 5 Cewd daliiow
aiwls) MABC-2 (9051 jotics 0 p0 JBlo> oS
(ol s Fr U i 5 MABC-2 (y50j] &y
3 Bl Lol aallla S| g5 sl om0l o
V(P St 25 P E SISTTISTRUNUEI I L5 A S0
5o Bl Giod Gt ol ey (S
Loy el cols, slael g alalE] ael cols, cus
oz 09,5 olol 2 e sk (g0l il (Ll
S g il G b 5 ko
Gl 0ol 0l s0),lg oBiils imghy jo @IS
.(IR. KHU. REC1400.74)
o055 5y (] slaygo] 48 gazmo
Ly ol o5o5] 50 6,550 b oga3] ol G090 dund
Sl g it Jawgi (S y 35l 9ol 51 (52855 o]
Sowe 03] acgerme SO g0l ! L(VY) Sl oo
L Jlw WY B F 50 8,5 0 Sles g sl g 0
Lo lee gejl 00,5 aws Joli 5 0 o 255
S Lo lee 9 (258 S lee (s SV
o Loe yaojlos, = o P o ped dials .ol
w033l U yao jleoad JSas @SS aw jlas s
S5 g0 5l 4S9 sla)les gl 00,5 50
s e g0l 00,5 10 g 00 b a5l sl LSS
033 U yao 3l oads JSis ST an jlas Jolss

\F")STA o)k.i: JA 092 Gjl]bsikpgl:ﬂl;n


https://rjms.iums.ac.ir/article-1-6923-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-07-31]

Je ALY ol Olee 5 (F9y> (3650 gaw p ((daded (B9)) 2965 (55w S

SRR 0SSy slp ]y 3 s alid Ojso o
5 Guioo Blaal b (BaiS C8 8 e 3o ged el
Lol 515 o550 slaggesl szl 5 (oooliel o5
(33| Gy Jle ol ol addllas sisgs S

Sy Jil g g,lo0l ‘Qyﬂ o (0 pe3) Ao
plaslly 50,5 dlyo 5 50,5 Sy Ol [L 0 Lk
‘5>L\_~o'l 4_1.’>JA ) (Y’ 'YW ‘C)‘)&“"" 9 U?’“‘Lj) assls
4_3‘) u_eb)osul_:fcor_oog_zad_am
bl HEaS S b 4 g ols (hjeel oSS
J_.5|J> Q.J)f T N |) S¢> u»)b r:LoS aS o eols
093] ey Al ye 50 LS B0 (isS e 0 5Ll
doliiow py oSS ay pladl ool o Fasses o
a plaBl GBS ES 1l s Bogal (9,0 5l

Cpmrad A S SeS A 5l g o led oolaz
ey L e aS s ol wls Fass oS %
923 el giws L llae il ails 8,95 5
Gl o g by 4 pladl 1leS Ve yo eSS eS
VYY) Wioged g8 50,5
0 05 Sl gy 4 polo addllas 55105 s,
Lolie dpa ol p adS pomgd aud> SO o ol
=0y cpadly sl Gatos Glaal o Jos| Ol s
Obaebl (pally 4 il cpl yo copl 1 ogdle .0l ools
Ghiza 055 40 oyl 055 ,8 wledlbl as o ools b
Oygmate Sales )0 9 905 oo Laio wile e & jgag
o oolo HLasl ol 55 bl as g 00,5 oo (5,155 IS
hles pas &9 y0 wiilsy (9051 Sl aloye oy a8
Oeadlg sl aalal jo e Bl ail o )LSen aalsl a
OLS8gS aizmad il S S ailalST aslinls,

b e higel 09,5 13 ClSS WE () Sd STy — ) Jgds

IS o)

S5 ol Ty Slge

Py g § St gaw )

(3o ¥ ¥ A/0) Gam b aluols -

(ol ¥ g YO ¥+ ylad) G ol Y
(ol WV g 7 jlad) g5 ojlul —F
(sl 9 3058 835)) 59 S5, -0
ol V/0 dad (193) ST s (Ao g olow) dise S5, —F

()] yto (Bl Ve g Jlab
Py ghaw g St gaw )

Cawly Cawd LibgS Ve

“"?L"“"JW;\'

AT AN

)'\L;);:p\'d\l.\oléa)solf.\zf&f).\i Sy
4 oby @ plidl g ad )3 18 Bus oS

& pladl g0 g3 alold 5l Basce by

(oo ¥ Y /) Coan s el —Y INAPURJIFETRE B EUSES b G oy by S
L8] S AISES 1 5 3905 Jalys
(ingsislo Yo 5 YO ¥ ) Gam ojll ¥ wrEo bl
Jalgd diow 1 oolatwl ol bl )
(ol WV 5 £ jlad) g5 ojlsl —F Seus
Dgo3
(2l 9 3008 B35) g8 S5, =0
ol VIO s (j920) 1S5 o (s g olow) dizej S5y =F
()] s (Bl Ve g Jlad
Py odaw 5 Comw pdaw =) DgS Y e Vol o Buscs s o)l
(e ¥ Y /D) Gan b alols -Y @by pllyads iy gcby
(ol Yo 5 YO ¥+ ylad) (o ol Y $9) 048 e S8 (g o2
LAY 5 L) s el ot S ph e 290 Al Jly> (3,8
[l M5 75 o o1~ bl | (S o5l S lojen
(2l 5 308 B3)5) 098 S5, -0 Aoles cdl s di I ooliul e
o sl Y0 s o) 1SS! pdaw (dpiws g obuo) diej S5y —F
(gl e (sl 1+ g kb
y iy

Ve 3T @ ol YA o) 53 15jl) 1o Siibjs gle alan

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-6923-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-07-31]

OS5 Slin abeS Ve plail 4 pladl plFas e, s
b QB S ES b 0 Sles oS Widged (8,5 S8b,S
95 Eud Bioe awg

S e Gl b Jl Al ey o JIES] Al o
(hliz g ) 03,5 S8l,yo (595 Sliy alold s
GisS Ve plowl 4y aladl HEaS S b (Y- ) -
i adpe ml assged (03,8 Sk s 9 oS Db
P b Dygo (g yed el (0Bl aw i S
Gz bawgs o5 (BaS eS8 0 Sles dl> 5o ()l
0,5 el

el slagng, 5l enledlbl Jodow g 4520 jlaie &
S9SIn 5 65 0 slaarls aule Gln Aoy
Sl 5yeald opasl 5lano 3 ool o logal s 5
30003 colawl Lassls fog Jlay sy !y
Lo yeiie uilaly sl smn Sl 029 0503
&l bl jlal jo 000 5 eolail ;145 5 40
Slidgo Mo yd yiile 4y gy pe Jolod 4328 g (o) 2
S35 SIS G Soslasl b b )ly Julos 5l el
o (gl s eolitul g Soslail Jolye Jole
o B ose3l Gt 3l G900 (2565 Dl a4 bogi e
9 4n 3 908 el (uilylsS Jlow 5l (ge]
450i SPSS (5,LeT 1531 o 5 51 colizal b aools Julos
Pl <140 (g ls cire mhaw ;o (B8 L W5 YY
O

Laisl
sme Sl il 5 Sl laasla ¥ Jsax 5o

lpos, 5 o Labsgejl (139 5 98 s ay bogy o
ol o0 1] alieo
9 ol 398 o0 0dalin ¥ Jgax j0 a5 jshilen
30 OB AL S b 59 9 0B  Hlome B, ol
2L ol opdle el 00305 il ilies (gleg S

‘_'J\)Kn.m 9 da)f dabold

3l o 0, Slae (YN ()L, g (ygudig) Wiogad
2oy bawgi (g (59,55 S8l )05 28l,0) (59,5
Sl x Veo/Ve) a0 )8 a wlxo Mo o,
(VVGhSen 5 Hgadiy) (058 oo a8 S

g AZad il e 4y dS (g ped) Al al> e o
ohigel sloog S il plosl Job ) and> ¥ atin o
abgye Sl i ay o las 5 od el g o>
09,3 e ol jo S Sl (S pY sl
S9> ailiy) 5 Jsere slocJld l, 2l & s
RS

dder g o QEALSES 8 (as (S0l 09,8 0
OV a2l )-S5 5 e Sl ol sl @
Sl o Goieal 4 (g0 GBisel o9y onl 50
g aBlon (59,5 S8l g 09,5 Slip Ol
Syl ol oS an oS gl i 22 g0
e Sl b @lhae QBS80S0
Sl dnd> s 0 Sl 50 O les 2l 4

S5 3528 5 JSis (5  igel 03,5 0
el 5o (VY) ol ploxil s Jesdl jgis 9 Ol g aiile
3 et Jold S5 098 sla o )5 s ¢
Yo dhd) Bae ojlasl (O alold) Bus Cuxdge
VY 97 dad) Qa3 S3lasil (= ilow Y 5 YO
ey S5 5 (@l 5 008 0,5) 98 S (el
b i8S s Lol 355 Glgieds (sbowg ai)

O 3 g B g3l e Al o 505
SR U Y DU TSN BT [ B AU UM
=93 (Sl bt oSS a4 plall (S0
5 005 Sy S Ve ol & BBl s 2505
G OB auS a8 1 0 ,Sles aS Widged (40,5 Sl o
05 Lud Bhore g

Cean jlam aS g lool al> e o g 0l dls o
baze (Vo Ve (hliz g <)) wd 12l (o082 5,

b s3903l (139 9 95 oo & barpe Jlume ol 5 (:Sike =T Jgia

(,5545) 0 (o sib) 48 (W) oo ol 09,5

YA -SEY/¥Y \YA/YEF/VA N[5y W0 s e hjgel
YA/FELY/AA AYAVYEY/ ¥ YIA-E-[5Y 0 b 5590l
YAIYSEY/IY /¥ Y M-5E- AN \ Jyss

(F=-/52 P=-/n+) (F=\/¥o P=-/v¥)

(F=-/Ad P=-/f¥) -

ANOVA 5]

http://rjms.iums.ac.ir

¢

\F")ST& o)k.i: JA 092 Gjl]bs.lilj.l?.ﬂg.l:ﬂl:.l.ﬂ


https://rjms.iums.ac.ir/article-1-6923-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-07-31]

Je ALY ol Olee 5 (F9y> (3650 gaw p ((daded (B9)) 2965 (55w S

el 185 S yosie sloog S (e 5o bl

Jdo a0 o 0nalin ¥ Jgao jo a5 jghiles
=+ [FYA) 0,5 a8l o sl psie lolas 31 asty
5l el ol ine (Fryys=)#I¥OV sig=+/+++ V)
ok SO laslel jo 00,5 s Jlaid s Lol ol
S-S5 65 o3Il L (o295 09,5 by el
O e Sl S oIl Jolye Jale (s,
amg b oo oolitwl i ped slooy S 5l G o b
s Sm9)S Dyl (o9 S0 s pus 4
P e IOFAP L e IVAY)
D S Zas,S

=l 09 o cdalin O Jouz j0 a5 jghiles
SrSo il Ly (o295 (59,0 ilasly Jelos yges]
aS ol slis g ,Sojlasl ol Jele (g9, 5,155
il o sloel o sae ioljEl el Jas e bigel
=AY s 8 Bauses, b e, S
655 Ses s3] s (Frpy=0F/- Y'Y sig=+/+ ++ )
Sty sl (o ed (il oS ol i g
O35l o B ggeil Gl 5l 005 28k ps sl
Ju—asl g (sig=+/+++V) g lool— «(sig=+/++-))

S aBboe cnl (Sl anl,So by Julos Jelos
AIL e 4 (59 9 98 (o i 4w j2 )3 Laog S
Dbl oo e <100 5l gyl ciae s jog

b yeiie Jlome Sloul g (1 SSlae ¥ Jyoar 5o
(A e (0,5 il o o Slee) Gukod dily
Lgl...@oa)j ) (M&‘ /u.«a)L 9 03 J‘)J‘ ‘;‘.w.:l.m
Lol 0050 ,5 &1l yee;] Cilisee >l e o calisee

3 oo el o Slas e glaools Judow ol
x 09,5 1) 6,155 s xS o3lwl b (il ly Jeloss (505
ol ol 28 ey s oolianl (g S0l al> o
azg L adlige GuillsS mile sple 0905
(P=+12VY) WS o3 (5,10 oo rha o poe
P9 28 iy wdlige plp mosls il IS e file
O B p sl ailior oS o )& ol (905l 0l
@ axg Lo S oolaul g0 Cug,S ae;l 5l e
5(P=’/;;\~) LA.>9_A w5; d?“’)T Q&y )‘QLSA}A ﬁ.)&
G5 Cms)S 28 e bgye (F) slaasls
(295 o= Ul (s 5l G 00l 2 ogdle
o3l (nod (igesl 5l e sla by 5 2ln sl
Sl Fogasl as ols s ael cnl uls s ,5
S )l (29,5 (950 slasle 51 S5 o
P =YY P RV P =+ IYYY)

O35l o

ool e Jolpe (Lo caliste (slaog ;S )> yimgs (sl e 3, uliuldl ol g (1uSSke T Jguia

Js ol hjeel bt el dl>pe e
YAVYEY/vE YA SV YA/ WEY/AY 9ol G oS s 5 Sles
¥ofo ¥R FF/5 VY OF/FSESIFN 09951 e
YA/YSEE/NY YA/fE SV FA/AYES/VY &k
YAIYSEE/T va/- VoV FAVYES/AY Js!

IR =o VR AANEIAN YAYEVVA 903l Ll ol [a8)e
\iiZ=T0 Y/ £V /¥D offEV/EY a9l o

AARES VAN Y/AYE- /Y- YIYEENIYY o903l i osds STyl (Kol
AZAAES VAL YIAYEV/\Y \TREVAt2 a9l o

Y/ovEN/YE VAN ATRRESIN 9ol Gl Coodl [ 5D

Y/ EENVYY YINYEN/ oY FIYEEY/-A o905l o

(355 8y 3 Shae yiia (sl (6,55 653 U il b el 4 by sty £ g

F e

Shglons Sila ool ey

[ARPRE S ime g Olygdore £geme Ol yods” zio Jreo
<105y ofeeen® av/a-y VEYY/AA ¥ FASAISYY SySojlul oo ) cdlyd
< IAY¥ ofeee® V- 0/0aY YA /Y- Y YYAY/Y+ 09,5
ARy ofeeen® \EIYOV FAY/FY i YAO¥/0A% 0955 # loj

\te

Ve 3T @ ol YA o) 53 15jl) 1o Siibjs gle alan

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-6923-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-07-31]

‘_'J\)Kn.m 9 da)f dabold

Geid slyeito S| S5y sl (daped sloog)S 1 S 2 3 )15 6ol b (295 01903 bl el (el & bgie sl -0 Jgo

Ulogione  bgimeghaw  F e clgloe ke ol a2y Sliglome ggeme 09,5 e
A ey D5/ -¥Y VAYE/\D- ¥ DY/ s i el il
/DA ey \A/FT VYE/ASY ¥ YAVE/s- ot el )5
RY AVAA J¥0) AIYYA ¥ YSIAY S

O3S €8l pite (sl (603l Jolpe 1 G ya p3 anl Sy uibyly Julos gesl 4 bgrpe laasl —1 Jga

bl )gdome S)sine gdaw F i Sl ke ol dr )y gl ggene 09,5 e
v <[¥5Y <IVAD 2N Al YVYYA a3 L cély )
-Ivey ofeen® BA/AYR YYVY/AVY ! FOYo/sYY ool o 5
N\ ofeen® \alcza VEN MY Y AARSYA%NS sl
[Py ofeen® YO/AY - VEAY/YSY \f YaSS/OYY Jus!

S>3 (5,0 e Dol woy0 £ 3l oslail b oaisS
(5 ool > 1o o (F(YSY)=YV/FFF p<:/-0) o,ls
L aalio o (s e (el 09,5 (Baises i
Yolff 5uSle O 508 09,5 BasSes b
aslanils (6 5L 0,5 il o o ,Slee g kel Ll
gl 09,5 EASES b eizran (p<H /D)
Sigl 09) 5 QEASES 20 L anglie jo s e
Golal BLS 51V /0Y (Sl sl Ly s
P+ 0) aslails 6 YL 0,5 a8l jo o Sles
2 b il 09,5 QESES 15 cnl  ogdle
BB S 09,5 pFases -4 L ansli
oS Cdbye o Shee s bl Ll 51V NY Sl
=l 2550 (opl pogdle (p<+/+0) wlazils g 5YL
Juil al> o j5 a5 asl oo cpl 5l S0 Jgoz 50
Ao, FY Sl oslasl L suaS &8 5% 09,8 A

P<+/-B) > s 59— >4 L5)|.>L> o Sl a3
o auses b (Jll al> e o (F(YFY)=YO/AY -
OB eS o L awglio o as e g0l 05,5
Solal Bld 5IVAUAS Sileo BT L S 09,5
P<+/+0) aslails 6 YL 0,5 8l 0 o Sles
2 bt (gl 09,5 EALSES S iz
AW e igel 0,5 oSS b b anslas
o30S il o o, Shee (g ol Lld 51IANY 1Sl
L oawolio jo as 555l 09,5 BousSes, o
VoIVY oKlee BTG S 09,5 oS es b
aslansls (6 5L 40,5 bl o o, Slee gkl Ll

http://rjms.iums.ac.ir

as ol s F Jou il S0 0u0,S (sig=+/++))
Sl o jlaal o ime (Aaly 8l eel (a0l
= JOA) oS JBauSeS b o, S
63,5 oy905) @b (Frar=) TN sig=+/++ -\’
gt sy (s nd Jhjsel a5 ol (lad gk
0331 Oy U g3l Gy 51 00 2l o 3l
J—aul g (sig=+/+++ V) g lool— «(sig=+/+-+))
A0 )5 (sig=+/+-Y)

r A 5295 095 SLaDgli (o) 3l o
o33 e 1 S 2 5 (89,5 e sl
23100

al> o 50 39D o0 oaaline 7 Jgaz )3 &5 johailen
VY 50055l b oS &8 1 09,5 A (o 305 e
P<+/+0) 3,15 09— (5l e Dol 000
)9 o5 s 41> 0 (F(YFY)=0A/F4
L aslio o (as et (ojgel 09,8 pSanses s
YEEP oSlhoe OWSI L S 09,8 BasSes i
sl (g 3YL 0,8 cdl e o Shae 5 k] Ll ;|
Soisel 09,5 EALTES 1l (pizmen (P11 0)
isl 09,5 FaiS S A L anlie o s s
3, Slos (g lol Bl 51 AUAF WSl WL oo
= odle (P<<+/+0) Sl bls 65V o,S cal o
L aglio )5 (s ojsel 09,5 GEaiSeS 10
VEF e oSlhee OB L a8 09,5 oS es b
sl (g 3YL 0,8 cdl e o Shae s k] Ll ;|
o=l 3l SLe 0 Jgaz o uls 0 (p<+/+ )
CS 09,5 A (e (5,00l al> 6y oS Wil o0

\f")ST‘q o)k.i: JA 092 Gjl]bs.lilj.l?.ﬂg.l:ﬂl:.l.ﬂ


https://rjms.iums.ac.ir/article-1-6923-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-07-31]

Je ALY ol Olee 5 (F9y> (3650 gaw p ((daded (B9)) 2965 (55w S

5953 09350l lasliie 03,5 (29,5 (39,3 9 (B)S o Sl =V Jgua

(0lssS 0925) (295 0o sloglis sbogs el 9ol Lt 0955

0903l o5l P F 099 ke

oS S 295

N N R L YT YAY £1/VA b i el

ofeen® WY \ZZESVArN \TANELN s el Sl ase
Y- Y/sSEN/ - ¥/ o5V ¥ Jgs

N N ER S S Y Y P e YISV /YY SN

ofeen® Y- YTV Y/AYE- /Y- s bsel Syl (Sls
JJ¥Y YV /- VIF-EVNY JyS 015

N | T £ S 707 WY POL S /122 7 9 ¥/ IAY SN

o[y -/030 YNYEN/Y Y/AYEN/ oY s el Cuonl/ 5
AJYvY ¥/-$EV/VY Y/OYY/YE Js

B39 02305 09,5 s foline lis i (585 (b e sel s (g0l 09,5) 05,5 s o Sline gl s g0l g &1 905] et 31 oline slacglis K

5 S gl (P<-/+8) 5,18 o cme 5L Wlu A
Sl (o e Bigel Dl pes 150 a5 09y
L5 (YIVE) gmol im0 5048 oy ST,
Lol sl a8l (5,15 sime L2al33l (F18) igo3T
ALY ol oo STl Swols p Jas (3590l
el ;K8 P>+ 0) 5,00 6l e iU alls
Shhol (Kiols )0 09,5 4w s a5 090 (ol 31 S
3,10 0929 (5,0 sime Dglas WL ALY 250 oals
bl (Fryy=) o JFFS sig=e/e -+ )0 M’=+/¥YA)
09,5 oS ES b aS ol s 60,5 el
09,5 oSS ;o b awolie jo as e bigel
6ol LU 5 VAL (peSile M3 Ly s
P<+/+0) aslasls g 5YL eals STyol Sl
2 bt Siigel 09,5 JEASES 5 rizen
O L o iael 09,5 oSS 10 L awslas
sy STyl (Kislis g el Ll 5 YY) (oSile
GBS S 1 e Lol (p<e 1+ 0) wlazils ¢ 5V
oo STyl Swls jo JyuS g s higel 09,5
P 05)l_c (P>’/’A) u\_:b)i.’ &.AJL’ 6)106.M g.)ﬁLQ.:
aS ibgs o=l 51 S P Jaoz b (5o oy
Y ol ol /M5 a1l (b5gel Sl el
Sl (P<-1+0) o,ls s ls gme bl b
[ oz e (550l Sl yed 10 oS 05 ol 5
ot B (1) gl G 5l 5230 (5055 Cpenl
Lol scsl a8l (g lo o 201531 (F/YF) 09_4)'"

Ve 3T @ ol YA o) 53 15jl) 1o Siibjs gle alan

wad el 09,8 g (s pé (higel 09, e ylaline Cglis 0L £ )5S 055 5 s i

(p<+/-0)

295 09° 9 295 O Sl Y Jgu o
e 003 F )] Sy, 5l o el 05,5

Ol yad 95,5 oo odalin ¥V Jgao 10 a5 jghiles
Al ALY ol Sl /e, aspué bjse]
o=l 3l Sl mlas (P<<[+0) o)ls 5,0 cne 30
Gad addle st e bigel Sl ed e a5 oy
053] et B (VYY) gl iy 31 5550 57058
b el ol el il g Is sime ials3l (O/F )
Sodine U Al A LV ol se QA (e
O a5 o ol 5l S mls Koo (P>4/0) o)l
Sl Al A LY o) m5s SA addle 10 09,5 dw
Sig=e/o o) =0 100) 3 ks s4—>g (5l —ine
as ol lis o0, K0 OB_A)',—‘ s (Fey =Y« [AAY
L aglio )3 (o yed (S0l 05,5 (anses s
YIVO Sile S by S 05,8 oSS i
alaeals 6 YL @i e e g Ll LLs 5|
Soisel 09,5 EALTES 1 (izmen (<11 0)
isl 09,5 S oS b alie o s s
Jasdle 5 Lel Ll 5l YA+ ouSiloe DS | s
ooy Lol (<o [+ 0) ol sl g 3Ly i
Jaddle o JyuS 5 o Sijgel 05,5 (oSS s
590 P>/ 0) 000 5 el (gylo pime glas
By 45wt ol 3l S 7 s ol
GV olyzsoal Sl Swols p Jas 8 (higal

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-6923-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-07-31]

SYEJUTE NC RPN SRS
Jsol 4 ol o linios ol Slsan L¥s 51OV F)
aloz 5l ol yei jo (s yd oyl b, s
3923 () 5wd 5 (Som 425 (63,5, Sy S
Doge @ Ol |y polo Gdod Sl (pl aged o Lol
P9 3 —093 8,Sug) Gildas 109ed 4z gi o
555 o a3 il 35,3 (55§ e e ]
ASleis 08 S0l g e Ko 0i S0l sl 4 b
= Ghygmel by (F) 0SS S J= el
)8 cdi5el Uyl ln 1y ook oz lr S o>
e i (e (sl Sl e 45 S e
3sel (V) 9,5 )18 oslinl 090 (25> (6550
ol ol Guils S Glanye gl Wi oo (oS é
D=l b))l (Ss3z wsile gdjgel Llyl jo b wiS
Sl e (Ks5a 5 e (20 S (S5
57 Sy A ol o 313,555 5 Joal g
w2l lonSil S aies (390l (6l i ped @ 5,k
Medan slo)ls) joeds (om0 S 4 £9,8 b asS oo
Sote |y (55, Sl 650k ol pl «(VY) ais
s (] e 5 0l B gl S i o
S

s el &5 ol iyl anlas gl Koo
Alu ALY =30 LSogS 0,5 cdb,o o ,Sles
o, Slas Jolixe iulidl el g o)l (g)l0 gime 30
Soygo do a8l ol 0,8 S0 S0sS 0 S cdl o
(VA ol LSen g 0,lam; a8l L podinne 18
olis (YA o)) g 04w, .(VF) sl lgen
igme] Jgmol L Lo o aslidls oliy yas 45 sl
s 5 (S S S sl o s
Giag Oledre g Oloye ((Swysbdr 035 oo (IS 0sS
123,509, 5l (5> 9 ol Lol SLusST o
P9y ol 5 &S ranled oo eolitul (62925 5 (5,1
L oled e oolitasl S5 elaialed 5| b ye
&l 1y S 0550 Sjlee "hlre Jae b (sl o sSUI"
aisls plas L8 claass (YY) anled o2l 3 ol5gelgs
Lo e 5 (Gomtany Goisel (29y ey &
0,05, el 0dls 31 ez ol o a5 IS >
39,90l g g Jlio Hoboas (YO VYF) ol s
e 45 aiols ] (gloaisS lE amled (Ve 1)

http://rjms.iums.ac.ir

O‘)K"’“ 9 da)f dabold

Al ALY s coeal [ 5 s bl
5 St bt Koo (P> 0) 8,0 5o g 45U
GV olyzs Coedl [ oD )0 05,5 duw (o a5 090 0y
M= IVED) 8,10 S92y (5,0 oine gl Al 4
olis 63,50 o9esl ol (Fryy=V/YAY sig=+/« Y
3 b e (hjgel 09,8 HBaS Sk as ol
DS S5 09,5 (oSS, 5 L aslis
SAYL Cenl [ 25 Lg)LoT Ll I YNY (Sl
09,5 HBEALSES b fuiomen (P<+/+ ) wilarils
09,5 OEWSES 15 b anglin )0 (s e el
Solel Lld 51VFR o Sbe WS L as o590l
e el <+ 0) aolaisls (6 YL Sl /oD
I 53 J5S 5 s Gyl 09,8 ffaises o

P>210) 150,55 28l s g Sgls Coon

S 25 Al g Sy

Slacsjde 5o (el slacaibse auw) oo Hhi 4

Slasd 0j9,0l Wip co Sgw gl o g o S
3 e 53 gl S8 i 3 (50 5l 5ol
slobiou Sl (ul g 1oy & LSS Sgo
Sl lpe (Kald (b Joted sl (orslie
L W sloasly gk 5l ol (=5 >~
L ol aalllan ol ol toiios S > slo,lislo
DSl byt g b el pl annlie Sua
VBV s 0 o)l @dSS SO 650k 5 (g0
ol aalllas gl s S plonl 0,2, 50 alle
0355 2o o Slas (s b Jhjgel a5 ol (i
99,08 gyl = ,_,L Al ALY 50 (5ass
=0 LS0g8 0,5 8l o o, Slas dgg Esls
255 L i eyt 2l adll ol 5
S oy ada o s é hisel Slalllas
3o (L (VoY) o 0 90 ol jo bl oo Glgoren
Sylge 0, Shae o St 5 s i Jhigel 45
OF) ol ansls als YU 51 by g 00,5 <8l o
wsls olas VAR GhlSes 9 (G950 L2 Ceizmo
e Syl 0l S)lge o (ol Sojss]
ol o)l )l ne 3G Dgd Olge 5 Eale
aS ool L (YYA) o) )lSen g 0,y ¢

\?")STA o)\».i: JA 092 Gjllﬁgpgl:nl;n


https://rjms.iums.ac.ir/article-1-6923-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-07-31]

TR BY 55 e 5 sy 555 g (s ) 2358 5200

Gurb I Mae) S oo Bl (55050 Lane ;5 5 00,5
GRS L (s Ll 8 5o (g i eess LA
S Sl slad o i G 5 Slass]
Sl Gl yo Logase Ll b (ml o pdy )50
L wlgh oo (op0 9 )1 s @ L5 1518 o5 bl oo
i Gyl 3l el 0 (SERST Sy (305 S
Ol b La ol oo aile adSS 04,8 yols
o nur (Sales slagl 4y e lp | 25158
ST 5,5l Sl Al ol (V) 4Ky il
| 0ot & )lpe dilyns b ol amles sariSes 5 4 |,
adlllae gl o5 wis Sgegr b bisel ple 4 Cond
OLLSer 59, Lol 39y llae (ol dage 5yl
Sl pod oy a5 aiols lis glasdlas o (Y+YA)
> =t (el L ba e Jgol g 5 L B
Vool b Gl OV F) 0y, 2l (gl sine glis
g e Slgmanl LY (F-1A) o, Kan 5 9,
azg b s Ghygel p3b a5 0l Jds ool
OB eS8 b O)lge gl 9 e (S5 sl
a3l conl wlagon jo as ail Dglais wilgs oo
Alon fii slaom 2

ol Plom S ol las ol asdlae wls Koo
Sl Sl 03,5 (oS ué (S0l g o>
[ g oads STyl Siwolls «codd [adde) Jg,0
OB ALS CS o g 0,10 0929 (5 lo Sre Dglay (Coon
VL (G959 2SSl slils (s e (B9sl 095
5 cle olalllas azily b asdly opl aivg g bl Ll
Olegmen (YY) L) en ¢ 5lis, 5 (V2 VF) ),
a5 Sl (e (A Hgban (V- 7D il os
Uls aS aS wal,3 1) 6 u50l lasme S olaascs
(V) Lo 5 92 S sbml 032501 (1513 1
st (el 5y S, S s oS wols s
Slp OlS12 &5 wiS ool 3, lains iz wilgs o
S92 an;lad an az i b (V) WS o 055l 6 S0
ESETIRIE ST SO PRCSIET AN S5 PRCEn
S olSasS Siygal ol Gus aS wys sl SO sl
3l obisebl el (1355 9 (Som slo cudlad & )b
sbajls ol os5l 1 5 oot Sl slaclas
$Fotly 9 (Tl g bt (litdly, (ol
ASU piomen (VIT) ) )LlSen g 92> (V) ab o0

Ve 3T @ ol YA o) 53 15jl) 1o Siibjs gle alan

oo VA LS SogS loage loye 5 (S
WS g s shgel gloo yaly Bro | 055 e
3,09y o=z sloul eelh a s —wlal 5,8 (YY)
S o oS S 48l ] ol o0 i)
Ol st G 5 90 257y aldSS G sl Jlowy]
oL ST L oS S8 )51, 4 a8 el
bl ol el (5 ccnl 2 ogdle (YY) wiS
AS el o g 5 (gdg, (6 peSol aSlazils
Sl lc s aale s lee a1y €y T eil8Y
G 353 SlAile gy oS00 () ax ST ans oo
(YY)
330l Al o 45 0l s Lol Gadod b Ko
595 il 5, Shae 1y S ijgal 5 Sl et
g 0,0 0929 gyl e glay S0 L SosS
28l 0 0 Shes (s e jenl 095 pEanS eS8
Ohgel 09,5 ay S glol Bl 5l sy 50,5
i by lllae azdly b axsl, oyl aiidls as
lgad pakias yid oot (T 1Y) s 5 (VYAA)
Pl 093 Gadod 0 (Yo VV) ,oes (O OY) 0l o
GOty (55> Ol 99 Gy 0 (s pue (gl
il ol (yLis &l (Vb 51 by 5 50,8 <l o
9 005 8Ly Syles 3 Shes p Soe Sl (s e
o> Shisl 0,5 b auslie o aili VL 51 by
OhbSes 5 (H9j e QL2 Gwigres (V) Cenl axils
ol =i il aiolie 4 glasllas o (YYAA)
S sles lee o, Sles 1 (St l 5 Sl
sl plas et gl asle (oS (6,
Db Syl g @b J0 O)lee (Db )l
st 5 S Gisel 09,5 99 (s (sl sire SIS
oigel 09,5 (LS 35S g 4y 45 bl g2y (>
B3 Sype 4 plge | a8l pl (V) 09 (a2
b5t 9l ot sloaiz | S oged 4y
ol (Sanlon al38l 10 (63,55 (6034 eesd A
S= Olse e 60,55 Ryt 4 O)go (o
e oies Al (£S5 55 St (S5
5 S e i | LS lacolled g (YF)
o mol) 2l 6l |, 00 ol el oy S
(TY) WS colaa s Bae S ¢lp 60,8 00,8
S 1y (Feail ol g B bl (el

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-6923-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-07-31]

aSalsT STyl ogd o (o pee (90l (355 990
Sladlas ol as o Sl ails ax g5 el ools &l
slamlol, leslawl U (5 Lass] jobay Lo &

sl 00 plnil jgome 998 9,509, 9 L Sloptacs
U Gl G g Sy utd Sl 59T 90 0
(s Slapadlo 1 (oS (el Sl eas]
o OS> Gl 6 s g (S lbasl B

205 (o

S g oS
50 00l Sl (6,80 Al 5l s yols allis

bl (oo 1S (s0))ls5 oRadls ¢ ()9 pale caSiiils
ol o bl jo a5 GluS eled 1 o Basn s

QS o (SI0,a8 g Sl il es I (6, K

References

1. Van Waelvelde H, De Weerdt W, De Cock P,
Engelsman BS. Ball catching. Can it be measured?
Physiother Theory Pract. 2003;19(4):259-67.

2. Davids K, Button C, Bennett S. Dynamics of
skill acquisition: A constraints-led approach. Human
Kinetics; 2008.

3. Dana A, Fallah Z, Moradi J, Ghalavand A. The
Effect of Cognitive and Aerobic Training on
Cognitive and Motor Function, and Brain-Derived
Neurotrophic Factors in Elderly Men. J Dev Motor
Learn. 2019;10(4):537-52.

4. Lander N, Nahavandi D, Mohamed S, Essiet I,
Barnett LM. Bringing objectivity to motor skill
assessment in  children. J  Sports  Sci.
2020;38(13):1539-49.

5. Howe TH, Wang TN, Sheu CF, Hsu YW. Ball
catching skills of 5-to 1l-year-old typically
developing children in real and virtual environments.
Am J Physic Med Rehabil. 2010;89(7):523-9.

6. Renshaw I, Chow JY, Davids K, Hammond J. A
constraints-led perspective to understanding skill
acquisition and game play: A basis for integration of
motor learning theory and physical education praxis?
Physic Educ Sport Pedagogy. 2010;15(2):117-37.

7. Chow JY, Davids K, Button C, Shuttleworth R,
Renshaw I, Araujo D. The role of nonlinear
pedagogy in physical education .Rev Educ Res.
2007;77(3):251-78.

8. Tan CWK, Chow JY, Davids K. ‘How does
TGfU work?’: examining the relationship between

http://rjms.iums.ac.ir

YV

‘_'J\)K.o.a: 9 da)f dabold

Slwd $Lacus Bl e, Slahy, 45 Wio S
O=S Jete 1) (Kimly 9 (Sl 5 15095 &,
(oS ale (18 03 I L sl Ls ) ayy jis oS
Sgdoe Bon LSS @ dz g b alis J> 5 s5luk
il lad pe g cwlin 048 0 (5, b (V)
ailes oo laasie (2SS Blowl § Ol ¢yl
Sl 18 g3l olaudas o aS |y 550l slacldled
S el 1y 60,8 6 eSoly slajls aF WS L
lacan b we i ols (63,3 slacgls ol B
sbails L ogb oo mal 8 012518 sl st
slwogyS 5o LS 0iS 0050, |y 095 bl
¥ sl b Sess slagsl (Jbe olye 4) Sz
Gk Sl s o slaco )b allf (Y ol o
445 6,50l ol 5 oolitul 5 canlio &Y lgus
0 Sty G5 giluesla eSS 45 sl
Lo > o, L5 aas o5l o)) 518 4 wilsi e oS
2 S ye8 Lyl Cess 4y g RS (25 0l
edlie plse @) g )lisasgs Guleal (S0l
Olyie 4) (Fnls (b & S peeal G2yb
S adSs SBlacal 4 w0 Ceddse Bk 5l (b
Jlo Hlsie a) g Jad po 5 (o0l ol slacled
slasil )0 GVlaer (o Julas slacus b 3,1
(F) el Cesd &y (g5 g b Ol 0 | (SzsS
Sy a3 a5 ols Lis ol aslllas bl IS jsba

Sobter )b 5t sl bt é 5 s e
VLY 3 (89S (S9,0 (35Sl s (o5 <8b,9)
dslio jo o 8 Sigel Olo el g 00,5 o Al
Oyl i Sggp Sl (Sl (Agel Bl e b
B3 )S 530 (35S (P95 (85Kl g (09,5 S8k s
ol Baazs 3l ol Caws 4 s @ axgi b cpl plo
dog So9S (bjye ada laasie g loye 4
S § L8l Lol BGue 45 ol e 093 s
Bl ye5 ) rblign (09,5 S8l 0) 6l sl s
S ol a azs b Lol sanyles oolicil as 8 55gel
o Al ALY 230 (5065 oy yol> i
Rl o ol @l peesd )0 (nlply b plxil 0,2
Aol 55iS phe plw g b ool (] )l
o ol dalllas ax 51 cosls a5 1) blasl Cils
2 stzes 2B i ey Gl o (8 Slllae

\F")STA o)k.i: JA 092 Gjl]bsikpgl:ﬂl;n


https://rjms.iums.ac.ir/article-1-6923-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-07-31]

learning design in TGfU and a nonlinear pedagogy.
Physic Educ Sport Pedagogy. 2012;17(4):331-48.

9. Roberts SJ, Rudd JR, Reeves MJ. Efficacy of
using non-linear pedagogy to support attacking
players’ individual learning objectives in elite-youth
football: A randomised cross-over trial. J Sports Sci.
2020;38(11-12):1454-64.

10. Moy B, Renshaw I ,Davids K. The impact of
nonlinear pedagogy on physical education teacher
education students’ intrinsic motivation. Physic Educ
Sport Pedagogy. 2016;21(5):517-38.

11. Lee MCY, Chow JY, Komar J, Tan CWK,
Button C. Nonlinear pedagogy: an effective approach
to cater for individual differences in learning a sports
skill. PloS One. 2014;9(8):e104744.

12. Sahar F. Impact of nonlinear pedagogy to
teaching Fundamental Movement Skills. Unpublished
manuscript, National Institute of Education,
Nanyang. 2017.

13. Ghorbanimarzoni M, Bahram A, Ghadiri F,
Yaali R. The comparison of effectiveness Linear and
Nonlinear Pedagogy on manipulation Motor Skills
performance of children. Motor Behav. 2019.

14. Richard V, Lebeau JC, Becker F, Boiangin N,
Tenenbaum G. Developing cognitive and motor
creativity in children through an exercise program
using nonlinear pedagogy principles. Creat Res J.
2018;30(4):391-401.

15. Goodway JD, Ozmun JC, Gallahue DL.
Understanding motor development: Infants, children,
adolescents, adults: Jones & Bartlett Learning; 2019.

16. Moore LJ, Vine SJ, Smith AN, Smith SJ,
Wilson MR. Quiet eye training improves small arms
maritime marksmanship. Mil Psychol. 2014;26(5-
6):355-65.

17. Henderson SE, Sugden DA, Barnett AL.
Movement assessment battery for children: Harcourt
Assessment London; 2007.

18. Akbaripour R, Daneshfar A, Shojaei M.
Reliability of the Movement Assessment Battery for
Children - Second Edition (MABC-2) in Children
Aged 7-10 Years in Tehran. J Rehab Med.
2018;7(4):90-6.

19. Sarrami L, Ghasemi A, Arabameri E, Kashi A.
Psychometric properties of movement assessment
battery for children-2 in 3-6 years old children in
Isfahan. Midd East J Disabil Stud. 2019;9(0):92.-

20. Deci EL, Ryan RM. Facilitating optimal
motivation and psychological well-being across life's
domains. Canad Psychol. 2008;49(1):14.

21. Saemi E, Wulf G, Varzaneh AG, Zarghami M.
Feedback after good versus poor trials enhances
motor learning in children. Rev Brasil Educ Fisic
Esporte. 2011;25(4):673-81.

22. Newell K, Deutsch K, Sosnoff J, Mayer-Kress
G. Behavioral analysis of variability in the movement
system. Mov Syst Var. 2006:3-24.

23. Williams AM, Hodges NJ. Practice, instruction

AR

‘_'J\)K.o.a: 9 da)f dabold

and skill acquisition in soccer: Challenging tradition.
J Sports Sci. 2005;23(6):637-50.

24. SueSee B, Edwards K, editors. Self-identified
and observed teaching styles of senior physical
education teachers in  Queensland schools.
Proceedings of the 27th Australian Council for
Health, Physical Education and Recreation
Conference (ACHPER 2011); 2011: Australian
Council for Health Physical Education and
Recreation (ACHPER).

25. Moy B, Renshaw I, Davids K. Variations in
acculturation and Australian physical education
teacher education students' receptiveness to an
alternative pedagogical approach to games teaching.
Physic Educ Sport Pedagogy. 2014;19(4):349-69.

26. Atencio M, Yi CJ, Clara TWK, Miriam LCY.
Using a complex and nonlinear pedagogical approach
to design practical primary physical education
lessons. Eur Physic Educ Rev. 2014;20(2):244-63.


https://rjms.iums.ac.ir/article-1-6923-en.html
http://www.tcpdf.org

