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ABSTRACT

results show that the

important

role

in

The purpose of this study was to investigate the role of high and
low reinvestment in the acquisition, retention and automaticity of
dart throwing skill based on the interference-error model. One
hundred participants were selected and divided into two categories
of high and low movement reinvestment. Subjects of each category
were randomly divided into five groups: block-errorless, block-
errorfull, random-errorless, random-errorfull and random. Based on
the results, the best and worst performance was observed for the
random-errorless and random-errorfull groups respectively. There
was a significant difference between categories of high and low
reinvestment in retention and automaticity tests in favor of low
reinvestment. In both the acquisition and retention test, the block
groups performed better in the high reinvestment category and the
random groups performed better in the low reinvestment category.
At the automaticity phase, all groups executed better in the low
reinvestment category. The
reinvestment can play an
automaticity of motor skills. People with lower level of reinvestment
perform better in practice conditions with more cognitive effort
(random practice) and people with a higher level of reinvestment
perform better in practice conditions with less cognitive effort (block
practice).

level of
learning and

©08]

d

CC BY-NC license (https://creativecommons.org/licenses/by-nc/4.0/)

Published by Kharazmi University, Tehran, Iran. Copyright(c) The author(s) This is an open access article under the

101


\(https:/creativecommons.org/licenses/by-nc/4.0/\)
\(https:/creativecommons.org/licenses/by-nc/4.0/\)
http://dx.doi.org/10.61186/JRSM.13.26.101
https://dor.isc.ac/dor/20.1001.1.22520716.1402.13.26.7.9
https://ndea10.khu.ac.ir/jrsm/article-1-3104-en.html

©
N
=
«
c
]
g
=]
c
o
g
°
e
IS
S
B
B
<]
:
o

[ DOR: 20.1001.1.22520716.1402.13.26.7.9 ]

[ DOI: 10.61186/JRSM.13.26.101 ]

O 4lgo 5 B3935 9 5 T 49 LS5 3> 00 (5510 Ao gw

s — S50 Joo ol 9
B sosi30la0, ol

Qlj.il cou.c\b LOlA'.G\J am‘é cu.:l.m.r\ 6}1} am‘b ‘L;jj)j fjl.& a_}; )\:.1.3‘} \

oWS>

e
6}""‘:""5 Voo sluss Py Lk.?-—‘}’-‘..ls JJ..A u.»l...»‘ BraBL Q)‘J uUﬁ CJ)L@.A 6)5))?'- 9
ot =3 g dk;’-vS—.s).,\.wa 05 S o 02 sl jsba il e sl Bl uas e
—slas oy S ol ol @Lﬁ A S 15 slar s - sl ‘U".'('S_u'ébw
3 hojjfﬁbd.gwb S8 SN 9 e %}q&:;ﬁ—fsw;wrs
Q‘}A‘)T Bt wlﬁ 9 Yb SA>we 6‘)‘.1;4_.1[»)“: ojjf 32 O C)_}Ln}' Leslig u:“i"“" O S g
—Ls) L;LAO}AJT 53 2 el s (5l e o a9 ols pme (G855 5 (golasL
b 53 gkl glaoy S 5 YU suos (IS wle p aibs 3 55 glaos S silal
BERE) CJJU.’IA LSJlS)jP'- 4.1?-]4 DL @LD AR S JJ.{LQ& ‘U':'.li Sl 6J‘J§4€.uﬂ
dﬁ.» as o olas 4&}}3 U‘i‘ Gb Y u:ilﬂ Sde ‘5)‘J§4—;LAJM Cu “ uo}; rL«J
S sl 0 5 6S0L 00 ege B LIS e a3 sl (IS e s
Sls S L el bl s ieS sdoee (108 wbe C]a.ﬂ Lol 3l sl andls
Lo s o GG s (ISl mlans Ll 3l 5 (sl ed) 50

Al (6 g 5 Sas (3 gdas o jed) eSS S

(o SNt
gy dlio tlic &9
081 59ba0 5 Pl £ J g Sk ¥

VEVAVT e il
VENYAN e il

VEOYA N tallie b d

1sls sl ojly
DS WIS o sdme (S e
(Gl Jlas ‘Ua;'-(.f

S8

iy

G wl s B ol50las, plas
S5 5 5x55L 5 S - s
Las— B Jae wlel 5 o)l
DB 5 s Conde 53 Slask
IYY=1 ) (Y)Y ALY (S >

https://jrsm.khu.ac.ir/
102


http://dx.doi.org/10.61186/JRSM.13.26.101
https://dor.isc.ac/dor/20.1001.1.22520716.1402.13.26.7.9
https://ndea10.khu.ac.ir/jrsm/article-1-3104-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

[ DOR: 20.1001.1.22520716.1402.13.26.7.9 ]

[ DOI: 10.61186/JRSM.13.26.101 ]

FPRVPY

s 4 058 e 5 ST Olda (HIs S Cms 4 (415 Olse Cou ade 18wl
Db sl O0) el dddy o5 (S b s 53 DB Glap e J S sk 4 )8 alail-
s 4 BlSe SBs o s5a0 Olsie s sl elinalsyge b opsgie ) (1419) 0L
g sdome (Sl a4l (V) 43 e (g ie Sl Jlesl sidse 5108 wle e
ST jsba 1) LOT &S aw siST 21 81158 Joe 5155 o Jos laasy &5 ol szal o8
S AD xS (eSS S a0 Olge o Ml )3 e gede ol (V) AS J 28 (oLt Bl G b 5
o Sy 5 550 (8) 355 ) HISAT G515 6ildipn 5531 5 aows &0 Sl ol ol 305 0T
b P03 ssba am g WO 3 oS 3503 sy e ot el Sl Sl glsl Lsls Ol (YY)
5 el g2 3l (3 e peaia £ 5 S TS s 1((0) 355 e Cglane (355 S sline slal
355 DGl (8l (S e oS ey i i e S ke § g 50 S g el b SIS OT s
V) (L5 0 o8T CadSS L had o SIS = Sl 1l o 3 0BT ) TS > alTs = 5 (1) 5l
wliws b ks o oluleal 5 501 dlele J 285 55) adain s a0 e S)5 sl Culds a5 (A
V) Gl Ll 3 65555 b i ol 535,80 (V0) bl 35 5 (1) (Leasied Slal o

380 5 sldisn S 53l o BLIL il (IS e aie 53 4B S s Slllas S|
¢ e )l Olallae ST NY) Sldlae 51 golad climal 4 Wles S oy o 1y ot L3015, JLas ol
il Ogmean SVlaim| S Wlesls 0L lallas cpl (0N18) Wles S Culam sdome (5,184 Le
o sd Sl e Ll Usb s bl 5 g 5 ola feall s (elanl L3l (ol Lis
el bl (DIS= o (513 sdoms (ISl Gi b 1 3 Shes ST )l s
o oiS|al 55 g e eddans S ok o 4 glales 5 (s Sl Sl ol S 4 e s
LS o CES5L sl sl 4 S OAd anladaskd 5 J RS 3 S S Gt ABT
()

3 8 o i Lo s Shes L OT DL 5 sdome ()18 wle e (o sas 53 (Gl Dlalllas 4 S|
Jsb 5o 1) S L ke (ol 5l 5 sdame (Sl s o BLILT (g 28 Slalllas Ll
Bl ga o i 3dome (108 ale pon 45 Wsls OLES (Yo 0)) LIS 5 Sk (F) Wilos S ooy 1 6,55k
il o S e S V) S e sl ST L e s (T ()18 el b 5 Yz )

23 G e ol s sl sde G e o Losl 3l s YU sus (108 wle e L 5l 3

1
2

. reinvestment
. rumination
3. Movement self-consciousness

https://jrsm.khu.ac.ir/
103


http://dx.doi.org/10.61186/JRSM.13.26.101
https://dor.isc.ac/dor/20.1001.1.22520716.1402.13.26.7.9
https://ndea10.khu.ac.ir/jrsm/article-1-3104-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

[ DOR: 20.1001.1.22520716.1402.13.26.7.9 ]

[ DOI: 10.61186/JRSM.13.26.101 ]

OV) s (Tor) Gl 5 5 e WJpeSs b5 g 550 (nl S dials S (5500 b
Lol S 1ol | (S w o Yoen) SVb o 8sb cad$S SO b s Sl g3 La gtz Sl a0
0355 sk 53 ol sdeme (IS Lo Lol @ s VU sdzme (IS e i sl 31 LS a2
sdome (NSl Lol 3 aS el 5 3 S (soslaar 1 65t ST L Lo e (65l 1l (5 Sk
S w5 8wt (Yoo) OLKan 5 J o 3 gas Ll b sdoes (108 ale e L 5131 51 50y YL
Sl Sl S L L e L) I e 40 Yl VU s S ale e U 513
Llesls oLz b iagsy = onl poosdhe L0V Wsls by sdoes (108w le pon b 3131 &4 Cornd S >
Sl o ,Shes e oS Lo i el e ten 5 DL g jsba S 08 > L kg e Al i oS
ol s 4 Shldsn s pde b tags Sl @l e bl s OA ) el LS
8V 10) Wlesls 513 ST 5550 &jlge olasST b s 1y iSO L Loy e

ooy CdSS S a by se Gl SHIs Ol e 4 Wlesls 0L ety Sl e s LB <
o Jels Oley S S0k () a8 sl ol s 4 Wl e mes U5 5 Olen
o aS ails Sl 51s 5 Kospd e Gl oS ol S > jlge olS| dsb 3 4 5 Ol
S e 3l sslaas Sl eslizal b Olgs 6,55k s (sl dal s (1) Al o8TL ol O S
S 3 e ok 0313 OLES (1)) als 5 (VA) o0 (S e 3 30 g 058 (W) S w0 Juls
53 ol sdome (ISl s 4 e Olgy o 4 (6,55l oS Whesls DL Wa tass Sl ssldas S0
b 8 e (V007 O 5 0y (VYY) 555 o SISCET (6,850 40 s e sl e
ShLisa L3l 31 23U ol 4 aiS e e (oS a1y ol b L KT sla bl oS
ol b rasn b b ahes Sl () ol 5 Sles ) U8 sl ol S
sy sl les S ey SIS 68k b anglie 53 Olgy (6,S3k L3 1y sl IS gl S
YE ) Wl Gl 5 i s sl 5o ST (LS5l Oley S5k S st U3
Slasls Oldlas ST L8 Ol Slatans 550 S 5 (Y1) CalS 5 5205 (owsn JBS (YO
Olgz A5k 5l &8 = (3550 Sk 4 fgemme 53 Lol Lol Ol ()80 0 1) 258
(V) ol ol sdalie IKET (6 Sk 4 e

Sepl sl uyls b Gl & FsP 33 p e S8 Ll e s 4SS la e

s 0 (YA=TV) il sline S 58 4 9358 51 Ll g 5 ol (93,8 (S35 G sdme (1S e
Slp S sdzme (ISl s olide (VAAY) OLGen 5 5 e (832 Glosls i 55
(V) el a5 Mo elidn ) 51 esliied lis sl a5 3130 s (IS e e o o5
L oWl e 55 51 68 s 5 a8l OLSGSL o sl 0L (V44Y) 0l es 5 5 s s sl

sdoes (oIS wle s 5 (6 VL Ll slls S o s 1 GlEd Cow sl (55 e Jlex]

https://jrsm.khu.ac.ir/
104


http://dx.doi.org/10.61186/JRSM.13.26.101
https://dor.isc.ac/dor/20.1001.1.22520716.1402.13.26.7.9
https://ndea10.khu.ac.ir/jrsm/article-1-3104-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

[ DOR: 20.1001.1.22520716.1402.13.26.7.9 ]

[ DOI: 10.61186/JRSM.13.26.101 ]

5 adee OISl Dlilael (s dls (S kekae 3 Shes GLiS Cod S sy GLuS 4 o
L3ls OLEs 55 (VoY e) 5550 5 05 o0l 28 (VYD 5,05 355 e B3| HLad G a0 3 Shas
-t b lid Ll s s (omb sdeee (Sl ju &0 Cod Wb stz (IS wle e il 55 513
AF0) b St Jasmitn (5 5

A el 6,85k ok s meS sdome (Sl 4 e Olgy ot 4 653k Seal e
SIS le s b aglie 5 WL sl (ISl ) 25 5 Gosli S5 coge a5 (plossl
Llgh oS s e Sl 4B 5515 addllas 3550 Olgy (6550 e gladde 53 (bl s
3 S el e (ol b YL e (6518w le o Lol 1) 51315 e 8 oS (sl Ol (65 3L
© sk 4l et S S0h o ol B S (6 Sk e Ol 6,55l e sladie )
Fors obda 4 555 dlols 51l g y,0) 555 oo eals e o 1Sk lalle sliad 0L, Bl
Glaas b g ol SIKET a5ls el esls ol a5 lis 10 5 (5 5K S Golaal b |
50 S ol w Glacles s 2 SR dbe ol e Pl o Shes ol s
e BB il w G Bkl s G o3Il IS pl s (TS YE) el S 15 )
Geo Sy s L) 5L slee L (M) (6,800 6 IS 51 b iyt 51 5 0 s 4 STl
olge S el o szl Sls Sb L les Sl el rash s el sl eslizad 5o (FF)
Uas GGl Olgae juds Sl sy b B Ol ol s cjlge cpl o sl a5 (s, SCla
NG

o Y YE) das e el glasl agesl s 1 s Ses Mo oS (6 S5l S ol ol o303 DL
G5 Wty el 5 (Oley S3b) LS jed 058 53 o o sl 0L Latagsy
olie 53 (1Y) 5,10 3505 (ool me oslis 8 55 CadST 5 5 i CadST Lal 5 s e L (KT
s s JpeSe D85 5 (Y00)) O 5 JsuSe (Vo0 A) Oy 5 JpeSe 055 5 s
53 LS Jos B 03 S Ll 3 e (IS5 Lalt s s ST LS o5 8 68 sls 0l (Y1)
Sl 2Bl sy o Sl a4 0T YE YY) il ety 6s S 51 6t 3 Shes w85y ST Ll
G5k 5 Ol Sl 2 S e 4 i s 3 Ghash bl s eddedalis
Rl Bl 51 (S pgbge nl o p 3 pb e Shlas L a1l e Lo O
Ll S

S5k o5t 6,584 5 esdle Je ol 53 il sl eslinal Ues— I Jue 31 Gt ol 5o
81 ol 0 o3l Olgy 5,850 Jde G Olpe @ 55 sl SISl (ot Blie 53) Uast oS
Ll Olgy 550 b pbe Sy 5 Slasin 55 Ll e alal o jed (Llesls LIS St o i s,
2> IS e cle ks 2 VL e a8 sl OLAS (YY) O 5 J, AlL 1

https://jrsm.khu.ac.ir/
105


http://dx.doi.org/10.61186/JRSM.13.26.101
https://dor.isc.ac/dor/20.1001.1.22520716.1402.13.26.7.9
https://ndea10.khu.ac.ir/jrsm/article-1-3104-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

[ DOR: 20.1001.1.22520716.1402.13.26.7.9 ]

[ DOI: 10.61186/JRSM.13.26.101 ]

e cp) 5 S (S s 35 GeS ek ol SLET S s Sl el (Sas ol oy e
e 3 S 0L (Y1) OLGes 5 JU5, (FA-YY) WS el (Ol 6:550) (6,500 Sl b S
el p s Jb s S i sl S s Dbl 5o G5 8 4l (S (5L1S abadl
ol b 3l i 5 S e (sla el b e s 3 0 gesT a4y Bl 3B DS RS S L a8 L
SV sk Jols ol (Sae Bolial o ja3 opl by (S 0D 5 5s 50 1) RIS L L e e
Geen gl (M) 3l polantl oS > gla Jooly ann b @ bt [ sbay oS A3l ol Sl
o> 3 4P AT Lol pen 3 Shas 53 (550 Ozman (ala (Shis 03 (3L (o3 o Aas o DL
oA Sy b i asl el (TA) el S 2t Olgy 6,50k b kST S Sl 0 S
565 S ar (Balal (el 5 oS (65:55L) Oley ot & 5553k 58 93 ) S 5 S

s |l 6,85 55
el Ol ot 4 S0k 53 S sdms (Sl e B ) JUs 4 Shasy ol onlpl
Sl Slatia (Sl g5 ol b3 el ot 1 (S0l 1 asdllas fasly ol sl s
LloddS 5 o b ((Balad Llie 5o s 5dene) glaens J105 5 (Lt Blis 3 et 0S) (6,550 Olgy
Oley Lol d slml s (olad (i 5 ot oS (6585 050l S5 S 3l sy Jlnsl
ol pas Gl AL e el Gleesed ple a4 Cand alal ped e g SIS 55 s 6500
P 5 3 sdens o ed e (glvo st (OIS SI 5 S > sdms (IS Wl 28 anlllas e

o

Y
Rl o3l b s b s el = 053l i b b e g5 Sl ol e 3 el
el LAs S 5 dalal g ssdise el Glaaelp b e o et S 2 e glaasl s
Jolsd 5l Balas gl ) Balad el 3 Gl osle oS ol gl g je3 Uﬁ@ Jols g
T Gl e Dn 4 sy Jol g s sl L) U S = slal 3 (s
Sl e a5l s ol sl sl ) Uast e slal s je8 (s Sl s ol s
5 Aol 5 e ii S ol gl et S st el (Dds 4 Sy ol sl
S i sS eled sl Wty =5 pbes (a3 (bl (5550 B s Jolsp o oS Sl e

(ol o S5 U (g Jolss sla 25 S Gl e 5 oo (500

https://jrsm.khu.ac.ir/
106


http://dx.doi.org/10.61186/JRSM.13.26.101
https://dor.isc.ac/dor/20.1001.1.22520716.1402.13.26.7.9
https://ndea10.khu.ac.ir/jrsm/article-1-3104-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

[ DOR: 20.1001.1.22520716.1402.13.26.7.9 ]

[ DOI: 10.61186/JRSM.13.26.101 ]

QWSS
Sl et ls bl oog e 55 gy 4 (DL VY JINA s wls L) wlis )8 695 (g gaedils Voo
rju‘mb&;;Jaszomcwwmb,\is‘x;ﬁgﬂow\)uazij.xugu;:;\;)),

33 sl gl B 63 S pde 5 Sdsaml (ol Jols a5 5l 2o sla el il

I Bl

ol eslizad (VAVY) sl 65 Caws wsliiw Sl W Sogeil 5 Cows ens ke w
Slgmn 03,8 BB (pd s 53 1) ot Sl slizal 53 35 e 5 oS Sl Jlg Ve ol sl i
33k s Bl Sleslinal (oo 1S 055 pdas 058 gl (B Sl eslial (05 S 2B 055 Ob 0o
b ey Jold o5 5,8 o g au S 0 o 5l dIse p kol e e bSO 055w
5 Gopes =0) o b sl ojas 0) s 33 b el (o jas 0) cnly b il oo jnd Ve) el
Shasbia sy ul 3 S dal S Ve b Ve o pes (6358 en (008 = V0) G L alies
pled (Stemen 45 Wsls DL (VYA oy 8 BT 5 smle ol 5y 0 Jod LB ly 5 L
o sl Stan) Ao sz, ol Kan ols) cpl 2 osdle .l VU (S 050 b baay S
IS LS Wl s iz cnl (o VO (a5 s w5 S gl 65
LS a1 AV L el

(084Y) OLKen 5 S oS oges Cootha aolidon Sl ibs S3505] oges Cudle w0 ke o
35 2ol s asliden y SLL OYAY) (6585 ool Jlg YA Lol aaliin ool s eslizu
s /A 5 AT OV S bl e 55 S s p LS ST e 5 0se5T 035 aad
5 S8 wlin y Slad Saemed) |Ras 2oy 4 OTAY) (658 bawy 38wl olyy el
W38 5 Al s s 20 BLST Jlle Lo 5 (o /00 Siiin Slijlay st

5 oml o SRl s 05,8 53 4 (£0) S > 03 sdome (S5IISlepr olie el Lo s
LS e S Cl a8 5 bele g3 Jals S g sdoe (ISl e ale LA i YL
Jole by e 5 S w5 (CS > Gl Gras 3 33 65 09) S ABTa s Jole 4 by e
e S a8 elad ol (S > gl e 3 Sldes Sl lde) Sldsa S - S5l
SWT(T+00) OLSan 5 5yt ids Soivady (ol 50 SLlS 1 pillsn SLS ) (g3lkael od o S
o ldas S Eils Jele gl s VA G Y als o S - BT lele ol |, Fliss
o (YA 0L 5 sl Slade Jass 5 Ol 53 Slpl ol L(80) Kles S 5,158 VY L +/0

6.).:.115 gflﬁbg}:‘k"?)‘ cJLﬁw‘b%’ﬁuﬂf\ Lﬁ';-}JJ u.;w;o)'l.w Lﬁ"b) LAQT JA}}:JJ sl ol

https://jrsm.khu.ac.ir/
107


http://dx.doi.org/10.61186/JRSM.13.26.101
https://dor.isc.ac/dor/20.1001.1.22520716.1402.13.26.7.9
https://ndea10.khu.ac.ir/jrsm/article-1-3104-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

[ DOR: 20.1001.1.22520716.1402.13.26.7.9 ]

[ DOI: 10.61186/JRSM.13.26.101 ]

J\}‘MJ}LA{&M)JO' L).::J.»AL.L)‘WC_',\...u‘o.\.&.\ﬁtjw)f)b:ﬁojnji—uy)x&j)j
slaes S 5l C‘JSJ\A)J 3181 eslial ol sdzee (1S wle jue 5 VU suzes (IS Wl s 03 S 53 @
cUa;'-rS—:}wadL;Lm}}fJﬁua,&Jh o};cﬂMjéw)jjﬂbmb‘)ybbv\méﬂggbﬂ

AL S olal gy pad g et m Balal g el et oS= dalial el et e sdes 1 ed

I TC Y

gl Ol A B IV ol 3 68 e il 800 8w S padlowte 2l b e S e 4 513
A eslanal sl 3 gl al gl alos ke 4 dags la 1 Ls S e Dby o sddal
Sao p el S o Slalal 5l luS o (gl 5 Al e SIS Slemr 4 Dls 4 S s s
Al an S e sy X adlie 3 b as

G 3 e edalin 45 boles das e 0L Ga B 1y ls by gl ol il ol oY K
el Sls Dl s skl ol laaksls 1l 1 S 8 el sds 4 S L s Gota b e 4l
& e Sl TP liie 058 6lol b sday Jolgd 3 ls dhols Gia b e 5l VPV alils oy 28

el o S YTV Goaa B bl oy 5593 550 00 bl 3 ol

A —_— 137

B 170.32

203.66

D 237

270.33

F 303.66

G 337

Gaa b oyls b Slge Ll ol Y S

Aol 51Ol V) Gsesl i 55 05,5 a sl 3l (oSS Dl dl)\)@zﬁaéjﬁﬂ sl 5 e
@l 53 ((RasS Y C}wﬁ).UJJSQSJJZ(L;\}:.AJJJM):)JJIJ}SW oo dd= an 5 (D
Shands e bl s 5 al e &) J\Jé|44.()14.3‘1aﬁja Qb;,)j;cgwéﬂl (S And s
Gl Osasl 5 ey S aes dm sl A el Jas 4 (D dols 51 OB, Vo) Clsst el Lo

JAJL;GQMb&N;RJJ}u‘SLQAJﬁwJJMbJJ\ JJJ}JJJJSC,SJJ(D A.L,al.e)‘ut;ﬁ\')

https://jrsm.khu.ac.ir/
108


http://dx.doi.org/10.61186/JRSM.13.26.101
https://dor.isc.ac/dor/20.1001.1.22520716.1402.13.26.7.9
https://ndea10.khu.ac.ir/jrsm/article-1-3104-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

[ DOR: 20.1001.1.22520716.1402.13.26.7.9 ]

[ DOI: 10.61186/JRSM.13.26.101 ]

&Jajwmdue};w‘ﬁjubj(\ d).\;-

Sl Aol 51 b ) A:10 Try, B:10Try, C:10Try, D:10Try, Sl
D b D E:10Try, F:10Try, G:10Try D b
S bV, alols 5l by ) G:10Try, F:10Try, E:10Try, D:10Try, Sl
D b D C:10Try, B:10Try, A:10Try D b
j‘guﬁ\' Mu)"g..guj;\' A CB,ED,FG,B,D,FE,B,aG,CD, _ﬂuU_).;\'
D 4l D E, F, A; G; D, E D, B, GI B, AI GI F, GI F, D, D db

B, CI G: D,AEA, G; F, B, CI D, C: G: E, D,
B, F, CI A, D, CI A, CI F, GI E, A CI B, E, C;
A F EFEB
)‘ uu){, Ve AW _)‘ UUJ-,{ \Kl (Ar BI C)I (Ar CI B)I (BI AI C)r (BI CI A)I )‘ Uuﬁ \e
D A.Lal.s D (CI AI B)I (CI BI A)I (AI CI B)r (BI CI A) D A.L.pb
(C/ D, E)I (CI E, D)I (E/ C/ D)/ (E/ D, C)
(DI CI E)I (D: E, C)I (CI D, E)/ (E/ D, C)
(E,F,G), (E, G, F), (F, E, G), (F, G, E)
(G, EF),(GFE)(EFG)(FG,E)
3 %;Uﬁ. Ve Aol sl s_JUJ-g: LE (E; Fr G)l (Er Gl F)I (FI EI G)r (FI GI E) Bl &Juﬁ: ho
D A.L.pl.e D (GI EI F)l (GI FI E)I (EI FI G)r (FI GI E) D 4.1..4\3

(C, D, E), (C,E D),(ECD),(ED,C)
(D, C,E), (D, E C),(C D,E),(ED,C)

(AI BI C)I (AI CI B)I (BI AI C)I (BI CI A)I

(C,A, B),(C B,A), (A CB),(B,C A)

(ls 3 Jess aels j3 pSauses i

S g Sogo pk S iy ok eolinl ST 4l Gl 18131 )5 e o sk oy
o Oles L 4 50 SO U i sl (sl QU L) ol USS l b Oleses
o Gl glad s Sl S w45 55 oG e slaas il 5l IS gl |
oy o cpl 5l S s el e OB IS ES b bl i e i Soslite g (Sl A L e
Sosesl a l sds iy slalle sl (bl b oSt Glad gl sla i S lesl L 5 s
g Oeeed S Giglans ol CalST ) 5 a5 sl b s ST b el ol 5518
2 5 o eSS 5 a glat Ole s S AST 35 0T 335 5 o Gl Soedl 5 4 5l CiSS
Sepl 3l Oluebl sk 4 dd alee QBASES 8 S glax skl Gl 5 o Sle Culg
S ol s a8 L s e sl (gl slamels (liles gad a5 50 w0 b ST 4 OIS S LS

aon glax (agn ol 53) i Gl il dlol ballax - Sle 1 s lill Gl il Sl i

https://jrsm.khu.ac.ir/
109



http://dx.doi.org/10.61186/JRSM.13.26.101
https://dor.isc.ac/dor/20.1001.1.22520716.1402.13.26.7.9
https://ndea10.khu.ac.ir/jrsm/article-1-3104-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

[ DOR: 20.1001.1.22520716.1402.13.26.7.9 ]

[ DOI: 10.61186/JRSM.13.26.101 ]

Wosts Jubowi 9 U351 g5
RMSE= /(R X2 + X Y2) s oslial Ll sllast amlons 51 a5 sdime 0o 4

S a 53 855 slaosasl 5 solasl wolesSt e s ilesl glaes 8 alis ki 4
oslizal (0sa3] ekl # 05 ) Jlale Lilsls Jobosi 0ol 51 omly 5 W sdome ()18 e lid
Sl a 55 Oga3l e anslio s shie 4y S (oS3l b ety o il (ladpesl 51 s
Joln 3 plaS o s ilesT (slaos S amlie sl a s cSG lsly o 515 e slaes S
SplS a3 ol 5 Vb sdeee (oIS wle e aibps alis Jsliie 4 pmen A eslinal O

LA eslaad Ldﬂ é&w JiJaS LJ J.;.’ZM.A LSS ‘_QLAQ)A)I )‘ ‘w;iL‘)T 6[.&0‘5)?

sl
J':J.j L;.)"’JL.’.} g_)L.m;'s‘ QJAJT cu‘}ﬁjiu,iﬁ J”‘J‘ BE ‘_) olises ‘_gl.kajﬁ Jj.il»& u.:SJS “ Y 9 \ Jg.&
yma) a3 g OLES ol 5 Vb e (1S b aiibo sz 53 4 6 LSS L (5050L 5 LSt O ge

(C,wu‘ o (52 3

W sdome (5,18 43 Lo

N4
7 C————0
B I %
’° x\'::
. \,
Y
\
Ol Uy L) G S L L) s L s sl
4l 453

= Lo K- dgrie e Uad i 2 e il

Uad oS ol Ul ;- Aolad

YU sdoes (IS @ le jw aids 5 (a0 50 CadST O 5 L) (golosl olss] h;l.a[)jaﬂ).: sk sleg S s Shas VS

https://jrsm.khu.ac.ir/
110


http://dx.doi.org/10.61186/JRSM.13.26.101
https://dor.isc.ac/dor/20.1001.1.22520716.1402.13.26.7.9
https://ndea10.khu.ac.ir/jrsm/article-1-3104-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

[ DOR: 20.1001.1.22520716.1402.13.26.7.9 ]

[ DOI: 10.61186/JRSM.13.26.101 ]

ol doee (5108 e
¥ \ : :

Ol Gl ) ol Calls b bS] Gl b sl
45l sl

*Lkies- 3 e —.—Uas)g-a}m —— Alal
Wad oS - il Ul )y - Aalas
sdoms (6108 ke s i s (w56 CadSS O 5 L) (olank oSt glad ol s s slaes S s Shae (Y IS

o=k

Wt (S=s s gloes S5 Sas Vb sdome OIS Glo o ail 55 das o 0L ) ISG &S 5b0kes
— ka5 alas slaes S 51 s solasl 5 LSt 0sa3T 53 o s e S dslas 5 Uas s pbs
Uas o ola 05 S 5 Shas 5 cp iy Ua oS dslai o5 8 5 Shas (558555 Ope3l 53 ol b
el

e DSt 0ga5T 3 ssdene 03 S 5 et oS- dalas 05 8 (Y JSE) (mly sdome (S IS ey i
Oyesl 53 Ls S Jae g olas 5 e oS dalad o5 8 (solnl Oga3l 53 bl ol Loy S 5la )
el baey Sl 5l i e oS sl 05 85 Shee 33 ()85 55

b olest glssl bt 0pn3l i) Osa3T Jorlm 03 tass slaos S 5 Shes amlie st o
Sk 0503 3l 5 YU sdems (IS alepu aibos 3 5 (a5l ST L olasl 5 a sl ST
Jols OF sl 3t a0 sel 0 5md Lzl 51 8 s ealinad (Upa3] sl # 035,5) Jale il
0330 Wy 8 o il il (2 3t (Shsm s s 05031) aosls w3 Do b (2 300
A Y sk S ey (e S S Ope3D) bl Sl il Bt 5 (0
s e 0L 1 ele bty s O a5

https://jrsm.khu.ac.ir/
111


http://dx.doi.org/10.61186/JRSM.13.26.101
https://dor.isc.ac/dor/20.1001.1.22520716.1402.13.26.7.9
https://ndea10.khu.ac.ir/jrsm/article-1-3104-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

[ DOR: 20.1001.1.22520716.1402.13.26.7.9 ]

[ DOI: 10.61186/JRSM.13.26.101 ]

Sele bl Lo 0sasl s 5 (Y Jsir

AAA VAR £0/+\) \UYVARA

VALN VARR q/evyY Y/Y Y 1 CAVARR]
LVARA VARR \0/0+A o/Yo\ ¢ YV/er¥
(VAR § VARR Y/\AY \/*YA 1 \V/YEL
AR Ay ARAVAVS

+/0AO ofeed ARVA\%2 YY/¥VA ¢ AY/EAL
v/\¢E0 o/ Vo/YY V\/YYo \ V\V/YYo
+/YVo VARR! A/0Y AARY! 8 Yo/\\e
*/YYA q VVEA

ol s me aibosto s S0 g051 Jales 1 55 5 aibowed o3l ol Jl oy S0 sa3l ol 1 aSeiT )
ol aslio gl iz sba 5 Ko 6,8 o3Il b ubsls o wind slbaogesl 51 (p<0.01)
5 oS- dslar (sl st s g ot Sspie) gy oS laes S Sl pllS a Ose3l
Oa31 31 moman A eslizad (b 5 YU sioes IS wle ) Slibs oS a5 s (e = Bl
A3 S eslizal ey S 51 plaS a3 Oga3l e o i Slaanslie Gy S8 5 (b

OLES Shagss slaes S 51 oS pa sl s S (S a3l b (mlsls oo slaosasl s ¥ U
o sl (Gl ab 3l o o) Jiash slees S plod 5 s e edalin &S jsboles s s
LS| 0051 5 sl i sl sl LS 55 SsEs Oge)l = Sl Jls s 0051 >l e
3 M I 5 i) (6olasl s (el a0 S sdens 05,5 0 by se 5 H/AY o3Il o 5 )
Rl b s me (Uas e 33las oS slinal @) oy S pled s (ol Ut oS 3l 03 S @ by o
Coli 535 SOl 5 0l i o st st 5 Ut S-ssdes slass S 3 s
LRSS Ua;'-rS—‘_;é.sL,aj 05,5 5 Jlie 5o (Y 50000 g 4 o3l Wi sdalie (g)ls e
SN o ) Sl sy 5 sleosasl 5 0se3l e ol ol
(/¥8N

L;J.Jb}ﬁ le.&o_j;)‘ (ﬁ‘JSJA)J‘)JSA &;aﬂ)ﬂbwk.;)bw&ugyjifjf Y d}.k;—

https://jrsm.khu.ac.ir/
112


http://dx.doi.org/10.61186/JRSM.13.26.101
https://dor.isc.ac/dor/20.1001.1.22520716.1402.13.26.7.9
https://ndea10.khu.ac.ir/jrsm/article-1-3104-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

[ DOR: 20.1001.1.22520716.1402.13.26.7.9 ]

[ DOI: 10.61186/JRSM.13.26.101 ]

DL hass sladid 51 el a gl 1) 5 S (S o3Il b bty ot slal g3l (s > & Ui
O30 Jobye oo sl (13l oy 8 5l Jaics o) aibss a 55 355 g sdalie &S 5 sb0les das
el e (IS ale e b 3 w03 S g 51 B 5 5ls 0L 35 S Osel b el Ll s
dib 53 gz ol b ag lspme 35 5 solask bS] Glasasl plas 5 Osa3l iy o sl
55 edalin s sme gl (lssl 5 LSt S0 a3l 5 Osasl o WS YL sdome (1S 3o s
i 53 3 o3l g o sdalie 45 5 sbolen 3 Sl sne (555 G0 sesl 5 O3l iy o sl
i el 6l AL VL e IS e e aib 3 5 /10T Sl s (IS e

R | ey I T Pt

Db (S o 53 ) S (6 S0l L Sl o slalsasl s>t s

J>1,» «(F16,360 = 3.183, p = 0.001) ool Jls ixe o aibs # 05 S #0503l b i Sl
2l s alie ol 5 VU (55l SlEb 51 elS a5 5 s e laes S 51 pIS e s 0se]
3PS 53 s Glaosasl 5 0sa3l e o sl VU sdme (651 4l e il 3 oS 313 0L
—bal 5 sl glaes S s ol sdme (S wle 4z 3 Ll 6355 Sls e gy ed Slaes S

Sy sls pae g8 Slasasl 5 sl i G sl U”-VS
« «(F4,90 = 8.526, p = 0.001) coul Jls gxs aids 5 03,5 a3l ol 51Y Jsds olal 5
A sy bes S anlis S ase S ulols s sladsesl 5l sl Joee e skt
A oslial (456 ST Lol 5 4l CadSS L ol lasl wolesh) Oga3T Jol e Sl plas
Sl s3T5 03l Jorlpe 51 plS o 53 ol 5 VL some (IS e o 4ibo 53 anlie [ slite 4 (oean
LS| e sl L sy bl b el sasl s 0 Jsdr s S eslinl Jiw S

s o Ol ol s YU sdoee (oISl aio s 55 (S5 5 L;uJijjdjlssli

https://jrsm.khu.ac.ir/
113


http://dx.doi.org/10.61186/JRSM.13.26.101
https://dor.isc.ac/dor/20.1001.1.22520716.1402.13.26.7.9
https://ndea10.khu.ac.ir/jrsm/article-1-3104-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

[ DOR: 20.1001.1.22520716.1402.13.26.7.9 ]

[ DOI: 10.61186/JRSM.13.26.101 ]

b 3 Vb sdome ol ale o Db 3 a3l e s baes S anslin (1 a5y (bl Jond sla0 g1 (0 J s

cUa:'-J,-:—JJM cUa:'-vS—J)M) J’*"‘J}-’ le.hajjf e CJ)US c.l.sb.)cfa olis o JJJ.:- aS )j.\édl.o.ﬁ
JJ’.;A 6J‘J§4€'Lﬁfﬂ 4.5.:19‘5.5 JA BEES] Q)AJT JP—‘JA (al.q.? DL (Uﬂ";.’_u-"-’l*‘:’ 9 UQ-VS—O.QJLGJ cLﬁ..QJLAS

o3litul o me pund gz S5 S Ose3l 3l esscnlsl (P<0.05) il s me ol s VL
st (S5 s 05 5 e 3 Shas LS Osa3l 53 Mo sukoes (LS lo s 4id 53 oS 515 OLES =k
- #slas 5 (MD= -+ /a8, d= /TYp=,+/)) lax —s50 MD=)-1/07, d= +/Adp=+/++))
Sl e 3y ol o5 8 5l e olssas sk (MD= —e /A, d= +/8%p=,+/++F) lax (S
@bl ks 5l Uast = ssluas 65 S L Uas o= 3slas 5 Uas =3 gubews Uast oS3 s 038 a3 Shos
S e Golsme ssbay 5 olat o5 8 (VAL 5 AT /AL Sl o S el s g s s
555 Dl 5, 8ks «sulasl Osel o3 MD= AN\, d= /FAp=+/02Y) 5 S fas ot - sl
SYINV, d= o Mp= [ V) s s s (MD= YN, d= /N p=a /e Y) L (S s

SVAY, d= o/A8p=, [+ )) slai 5 (MD= =Y/0%, d= /3¥p=,+/+ +)) et S- slas (MD=

(a5l ST L Olasen | 2) LSt (6,185 5 Oa3l 3 ag et = Bslas o5 5 5l 2 (MD=

G355 g5l 3 3 alie Loy S sle s Shee S Iy csls Ly |l o s et o= dolad o5 S

https://jrsm.khu.ac.ir/
114


http://dx.doi.org/10.61186/JRSM.13.26.101
https://dor.isc.ac/dor/20.1001.1.22520716.1402.13.26.7.9
https://ndea10.khu.ac.ir/jrsm/article-1-3104-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

[ DOR: 20.1001.1.22520716.1402.13.26.7.9 ]

[ DOI: 10.61186/JRSM.13.26.101 ]

L3 S o U e alas 05 8 51 2 dllast s stics 5 Uast (S5 sbis ol 5 sbis (slaes S (550300
ARG Y s el s baes S sl 5l e dolad oS bl 05,5 3 Sas S s

(33l 05,5 (8l /08 JI+/FY o3l 5 Ut oS ol o5 S 5l
e ooy S 5 Shas (S| 05031 53 ol subome (L la e il 53 oS 513 0L izmen ol
Laos S plo 3l i 5 alie ol 5 Uas oS- dsla o5 8 5 Sthas «(solask Oge3l 53 Jl> cnl Lo
05,5 Sl VY B /0T s a3l g ot (S sslas 05,5 &lp AL G VAY o 3 e3lul) s
G835 a3l 43 g ssdes Glaoy S L wlie et m Bslas 05 5 5 Sas opl L osdle (b3l
Oyesl 53 5 baes S nlo 5l g 5 st e dsla o5 5 L alie st o= dslas o5 S 5 Shes (LS|
—2lar o5 8 3 e L Ll sy wlie golias 5 Ut oS- slas o5 8 5 Shas (g)la3k (585,55
Loy S b bl Uast = Bslias 05,8 (VUG oY o Sl o3llih) o g Waes S ol Sl g Ua oS

3 sas | >

5 (MD= /88, d= «/Yp=,+/+¥)) < lssL Oyﬂ 33 a5 a8 ol Ol Jiew S o el @L:.',
sdoee (IS wle s aids js Loy S 5 Slas (MD= /A0, d= ¢/YVp=+/v ) olssl (855>
ool Loy S 51 S oa cday al e 53 o i (ol sre b VU sdme (OIS Lo 4 i 0l
Oyesl 53 e oS3 g 65,8 b S 13 alis 350 Gl 5 VU sdome (oIS le e Slib 55 T3
35 Jos ol sdoms (1A wle e aih 51z (6ol e s VL suos (IS wle p aids 3 (Il
055 53 il sy b 5 VU sdme (ISl (b Dl (5S35 Osa3 o L
ol 5 VU sdme (ISl Sl (S5 5 solasl sla0 a3l S el 55 Uast s s
b o S35 5 sk Osesl 53 a s sl Uas oS- sl laes S s Al edalis
Sl 3 A edaline ol sdme (OIS le s 1 (ol e sl ol 5 VU sdame (IS L
S le s Sl (o (5l e sl (LS55 5 ulask Osa5T 55 a s e i islat 65 S )
A ealis ly sds (Sl 1 mly 5 VU s

S5 4% g Sy

GOS355 5 653k p sy JHI 5 UaaS (6550 Jhe S 5 Gl Rk opl S Sl
FO i v oo Ghash opl S e ool 5 YU sdae (OIS wle e aib s 3 sl O, ol
il (55 B 55 0sd Oga3l e 55 rassy slaes S 3 Shes s Jil i Sl S
b 5 YU sdes (Sl Sk s fasn laes S s Siu o3 el s (IS Gl e
A3 Ok omb 5 VU st (ISl Dlib b A 5 5 Sl aslis e sk
W23 S il ol aolie syse 0ge3T e s s glaes S B S

|

https://jrsm.khu.ac.ir/
115


http://dx.doi.org/10.61186/JRSM.13.26.101
https://dor.isc.ac/dor/20.1001.1.22520716.1402.13.26.7.9
https://ndea10.khu.ac.ir/jrsm/article-1-3104-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

[ DOR: 20.1001.1.22520716.1402.13.26.7.9 ]

[ DOI: 10.61186/JRSM.13.26.101 ]

09037 o150 33 Lidg 31 slog 5 8 Shes (Jf ik
3 80as o - alas o5 8 bl 4 3l LS 0031 ol je L3 Lo S s Shas aslie 4 bg o ol
loos S 3 LS surs nl bl eay pe3lte 5l e olask 5 SlasST Ogesl 3 ey S ples
3 ol gl s s sl 58355 Glalgesl 5 Ogeil i o et oS— dslas 5 gl
S s e 0Lz Jb dm sslanl 5 SlsST a0 el 5s ey S 5 Sles -V ol Eon LB a0
4,5 Dy xS0l 5 Kles S Dbty el Dl s (et alal o8 bl @) Laes S plas
ad ol () Sl e BB (Yert) J s JeShIS il aedt ans b bl o4 ol ol
S b geS palis .l (,S5k 1 4 S 303 3z o e A 5 et e oS S e Ol
ol o dlas jm Balas 05 8 53 ool am bt (36 100 sl el (2alS 1) (5 ,85k & 0
=B s i sesl 53 Laes S 5 Shae =Y il 0355 OB Sl s 45 ol 03 5 syl |
Oyosl 5 033l o 03 e oS— olas 5 sl 05 8 55 3 LS oS Sl 03ls Lty ol
Lladls 8355 Oga3l 53 1y 3 Shas o g Uast oS dslas 5,8 55 3131 5 5,15 3505 slis LIS
o) @l el (G sl o5 8 3 o3Il 51 5 5 ol /8 Lo (5= bslal 05 8 31 o510
e 03 Hles Sy 2 1) (8355 5 Olg 653k e BLIL S sl s s L il es R
Olgy Ll o sl 55 Balial (i ped A& 51 Ol 0 o055 mhaw o 53 Slagh ol
il o gt 3 5 0l (S 5Sab) s (Y1) 0L 5 JU, 5503 ealinl (5,850
Tl & e (3Ll el Lals DL s slatagsy 03 5 dn S ke slaey JH 1S
Sl 2dis 035 5l e 48l ST Lyl 5 s alial o8 s Shas 55 e ol Sl 5L
b e S 5ok (5 Sk Olgy Ll slml 4 e Ll (a3 45 L3 S (5 S s 0T L(TA)
S Klosls Ol s 51 (olem Sbulsl iy dals ol a0 1) (Olgs (,550) S50 5
2 BY YO Y0 YY) sp e SISAT S 4 ol S5 U mhe 4 e Oley S5
e (3L (o3 4555 e Ol (7)) OLIes 5 Ji Oley (57 653k 40 3 ol
e b aS= islal 0 S Gt cpl 53 Ll TA) spd ST Gl s 55 e S s
G50 33 3 S 5 a8 e Sm dallal el A e S 4l il (glasl Osa51 53 1y 5 ,Shas
Ll o8 aibls Sl e oo JBE L (et oS (6800 5 Bolad op ped) Sl (6550 Olgy
S bl (5,85 Olin 4 3,503 spms Jloim (LS o oal 3 Oley 0503 4 5553k Sl by ool
S ol g S OF 35S b Ut oS—spits Jail 3 5 5b5 Sl Ut - ol Ll s
Olgs Ll s s o a8 Wals OLS (YOIY) Ola 5 Jde 558 6,850 Olgs Lol 1o sll 4 e

) o Ca.@‘é\.’ .' ls@b— lS /J C&.ﬂ‘ L.': )LS ‘\.E.’Bt}- ‘ e QO /JLJ
d S e (S S0 3 BETNE Bl B BT )

https://jrsm.khu.ac.ir/
116


http://dx.doi.org/10.61186/JRSM.13.26.101
https://dor.isc.ac/dor/20.1001.1.22520716.1402.13.26.7.9
https://ndea10.khu.ac.ir/jrsm/article-1-3104-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

[ DOR: 20.1001.1.22520716.1402.13.26.7.9 ]

[ DOI: 10.61186/JRSM.13.26.101 ]

G832 dal i s m e (6,5h S0lgy Jal s S das e 0L Jrapn cpl (V) A3 el
3 s ‘Q}:Jﬁ 5 (YoV0) 0L Sl b Fassn b ol 5hg o)l ol 4 |y (65
SoSam pl 53 OS> sdme ()8 wle e i Ll (8 L)) l:.wl)r.a (DY V) J s

CC s

S0 (5 315 4o g Hhiko T olaw 35 g B S0 g F Awilio (P90 Sk
ol 5 YU st (ISl e Db s Rasn by S 5 Shes e w0 RAsk psd i o
S3des slao s S VU sdoee (IS wle o i 5 (LSt O pa3l 53 &S sls OLES 2l s, el
ASL;B)J JJJJS ‘J}‘ ua)ﬁ J'.’.L‘"‘ )\ P Lbrs—u.ébw 0‘5; J.:.v B (wﬂ_sjm B U:.>'(,5—.>‘9J\......4>

e e asl SO gl I sp alie ley S 5 Shee (ol sdeee (IS wle e aib s
GSsL S uS e Ol 1 cpl (8T ,80) cl S > slalee 3 (ol LS| gl sl

Ll 6 s Jolas bls cod olasS] &S b e o)l s e IS Sl (glas pars
B (io) QN\JSMT;JL.JS\jJ:.bJJﬁw cd.éél..,aﬁ Ml.’}."\.:jj‘ dﬁ)bbi))}ﬂb&éﬁ)))&d
dls ;5",5” JJ.(.L«.C« Ua;-rS—‘_;e.»La_? e)ﬁ cb}v\.\mﬂ 6Lﬁojj§ B 5‘33&9 YL: Sdwe 6)‘J§4{LAJWJ ‘b'.’.b“;’
s s (Gl G 4y 3o 5 ol 51 - as g Qs ) st s a4 ol
olpl Uas 5y Jlaasl (ST 5 S end s 4 ol (el 5 .l (6,800 35 4 (ol
JLJ&-\QJJSVSQ‘LE.&-VSJ.M);LE;'-J:ALSQU«..Laled\da&)l.SaEél;-;lijdﬂfﬁgd\).b.\.:da
5 S (ol sdome IS wle s Lol 5 js Ll cld S 1 ()8 alabls (5,8 55 g U e
35 a el 5l s laa I I L amd opl 5 el a3 g wlie LSt 0051 55 ey S ples
S S S 0y Gt i) B 3 (B3 s b S3il) el b
s 33l i (6518 Wl adb 3 iy o B 4 Cdd (6 ,85L s a4 A ls S
Rl ks Gl a5l 4 (s meS bled (S e i 5 S psbay (IS oS ol slaes S o
55 5 olsST O a3l s C,.leSSo\.gp'Y &S o (6,8 P ol Oya3l s ol s Shee il g3o 5
el ails b (JS‘ o)‘.ﬁ\ U'»IJ";LJ:'?O bjil.a.& P Ua;'-{‘s—ﬁjw OJ; ‘Yl.o Slowe 6)‘.\574{[.5].,@ jaf.‘}‘:’
- S= sl 5 okl 05,5 w4 bl alie L 3 eslil slie ol s IS Ao s il 3
- oalal oS slaal @) Laey S aes VU s (I8 Wl aids 55 (g )laal Qj.aﬂ 35 el U
sdoes (oS wle o ail 53 aS Iy g et - olad o S 31 e (ol pme Hsbay 5 alise (Las
LE W Lgl.ﬁe}; JJSLQ.OJ J.',.ujs ‘;"‘ Lhojjf J'.‘.L“’ )‘ﬁ@" Ua:ﬁ-vs—uéblﬁﬂ;j L’QJLAJ L§L°°))§ ‘J»'~'»’~l'-'~
VU sdoes I8 Gl j aib 53 Loy S 5 Shas 055 wline 5 g st = Bolad o5 S L alive 5 i

https://jrsm.khu.ac.ir/
117


http://dx.doi.org/10.61186/JRSM.13.26.101
https://dor.isc.ac/dor/20.1001.1.22520716.1402.13.26.7.9
https://ndea10.khu.ac.ir/jrsm/article-1-3104-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

[ DOR: 20.1001.1.22520716.1402.13.26.7.9 ]

[ DOI: 10.61186/JRSM.13.26.101 ]

s e (Sl Ol 035 YU s 3 oS s e OLES 4t opl ol g 5l il
OF 51 St 5 bsos S 3131l slie Caglive 3,106 3 50bms 0 03 Sl (6,28 59 (5,550 (gl baluas
Dol 53 (B3lal p e o3Il 4 Ll oo spdems (i yed VU sdoms (Sl Ll 53 &S o
5 0T 534S spts Lol 3 oS 5 p5 e ol VU sime (5108wl Sz 430 e (s ls3L
oy Bl 4 Jos = b (Ll 5 IS Dl pre glaanlie (AISS i sz pde
(ol 2 ISl il 5o Ll Bl @l 5 Ol 53 b ol S 313 s
(sK;A S s e Ol pl el e g Wy S Ll Sl e o (S= dalal 5 bolas Saos S 5 Sas
i A Do 4 S L s T O SR @313 e (S be s Ole O35 ol
Lot 05— 33l 03 8 31 o3l andl) ol (ST id s 4 b3l Jold g5 oS el S
Gl Lsyon (Y0 8) S5 J5SIS 2l il a3 655 0 pagie b i ) el (ol VL
(s p Ogmen Al Belge 5 ool (el e Al Ol bl 655 0 psede (E))
Sl Ol r 0581 il o gn mlin Sl bl 3 1y s el daee 0iiS) ] e el
P 3 .8 S s op el e JHl 4 plies 53 e Jale 35 1 sl s (g 1S ke
B s il s Slas SLS| al e s sl glaes S o ol s OIS b
e o opl Azl o 5 Sles (olanl al e 3 s laes S VU sdome (ISl
Ogeil 53 33 o )lEl S s S5k 53 S s Sl by 5B 5 o
2l Sl e oS soliar 5 Jalat slaes S el 5 VU s (ISl s dibgs o 55 (5580
3 e asdes laos S s Sas YU sdoes (Sl s aihs 55 S Sli 0l b L5 S Jas Loy S
= #3lad o5 5 L alie st Slaes S (ol sdome (ISl i ail 5o Lol 5y et - Boliad o S
baos S 5 ke ax ST VL sdome (5 IS wlo o dids 53 ool am 5 LB 35 e ol s S 1l et
5 HBlo3 S S 1y (65 e 083 et oS- sl 5 dalial (slaes S Lel oy alie (g5l Dol 5
(o33l Osa3l o ot oS= alal 5 oolal glaoy S g 5 Shes ol sdome (I8 b il
RS eis 4 s BLal psed ey e B4 g e 3 Sl sldedalie 35 (6855 Dgesl
I3l i gl 53 o 55bolen 3l Ll (6,555 @ bt Gl eyl £58 e o oS- ol
Lije YL a0 L oagpt oS 5580 Olg 500 Sie kil 4 e el g ol S o)L

LEY Yo Yo YY)

3020 (5 15 4ilo pu gl T glaw 43 9 yShos Awilio (pgw
28 8 aslie 55 bl 5 YL :.lqu&)\.'\faibﬂ@j:)::l)é\JJiw‘rdeqjquJJJ

d}")Tg)’:‘ﬁw" C))Lﬂj NL’ Sdee (5)“’\§4'.’.L4J"" w‘)b 4@.:)»5 o‘jﬁ)‘ J.bQ_%J.,aASJj_v w‘b::.:.a Cﬂ}‘

https://jrsm.khu.ac.ir/
118


http://dx.doi.org/10.61186/JRSM.13.26.101
https://dor.isc.ac/dor/20.1001.1.22520716.1402.13.26.7.9
https://ndea10.khu.ac.ir/jrsm/article-1-3104-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

[ DOR: 20.1001.1.22520716.1402.13.26.7.9 ]

[ DOI: 10.61186/JRSM.13.26.101 ]

oles 5 003l oty ot eoml e (OIS e j 4kl 53 &S Sl s 350 Jls e (S5 SOl
S Cl gme cps opl A sdalie gl gae sl (3 5 ulnl (ol W el
O 5 5 ten sbaiasn b bubyes 4t cpl ol (8055 5,0 4 Vb sdze (1S4l s
(nl oo BV YV ) ol el s (Y00 0) OIS 5 SSla (Yo 8) OLIKes 5 4l ((144T)
) e olsime ssba b sdeme (OISl il s asn ey S 5 Shes 4 ol Ol
=35k 05,8 5 Shas oS Sl 035 opl i ol s3 dx g B i el 035 VL sis (oM Lo e
sdoes (518 ke 31 i Vb sdoms (IS wle pu wile 53 (5S35 5 (la3k Osa3l 53 o oS
Slros S 5 Slas uizean (AiS sdalive (gols prn Syl ot =55 05 S 55 4z S sl o3 ol
—le e Sl e el sdeee ()10 b dib js (dalas 5 st - sl ot (5= Balad) dolad
Jsb 5o 1y S bl 2 a8 et oS-y 05,5 55 doy oo B 4 el o3 YU sue (g S
S lar gbees S 5 wamen ol (5800 18 0 VU sdme (OISl s S o w2 o seS
G312 b el WU IS Jls e laE5b s s Jes b 5 S ol s a4 a0
e BB () S ISl Al a8 ol 5 amS el S0k 25 4 0l
el (S5l 4 S 513 sz oped Al Sl pasiie e 4SS e Oly w5 5 cnl L(8)) ol
Ole Jalas das o O Sasy cnl gl ol alpt (2alS 1) 80k 5 01 51 5 e b S ol
syl Ut oS=3 50 05,8 (6l Ly G 51 rbin dm VU sdome (1S il e mlan 5 e sl
ol Ll d 3l S ol sl oy ol L Balas glaes B gl Ll sl 0 8
S a5 Gl Sdme (SIS

wbp s (Bolad pyed) JHG mhaw o (e (o jed by Gedls &S e o OLE R ool B
— 3D T sd e SRk Aok Bt e (S o e) Ol Sk e e
Oley Ll 4y e (ol posdle 3l ol pon ay 1) et oS 5 (Bslial (p pod £ 58 53 2 05l Ll g3 et oS
rl.{:.a 03 45 dad e Ol omes gl @l:j el (685 4 E a8 opdie S5k
35k o gty e UL A0 LBl e I 5l e a5 el S0l
L Ao s

Sladar 3 a3 kel plas @b pts 58 5 el Ik e SBASES Ll s B bl ede
Jsb oBuses o ol 2 Ol uss Skl ol Jiass cpl S5 LG lacus sdoms 5l oo a3
53 st 15 ke (I8 31 (S8 (o 5a 3 o sy DI sl 3l 5 Shes 2 OF 15 o ol
533 Shas 5 fF LS SO0 sl slatash 3 st sledin I das e 13 i L
Tl b Soles SO Ghasn 0 eslitalsy e ST LS 15 Ll 25 cp el Sl plas

!, Guadagnoli and Lee

https://jrsm.khu.ac.ir/
119


http://dx.doi.org/10.61186/JRSM.13.26.101
https://dor.isc.ac/dor/20.1001.1.22520716.1402.13.26.7.9
https://ndea10.khu.ac.ir/jrsm/article-1-3104-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

[ DOR: 20.1001.1.22520716.1402.13.26.7.9 ]

[ DOI: 10.61186/JRSM.13.26.101 ]

A3 053l 3)sm olphs IS Sl eslizal b Jrassy cnl il spd e slei 1 s oul lpdo
Uasim |15 el Loyl b Sglite Jolad (ST 555 el (gols8s o)ls sy Jleal ol 5,8

Ua;'-(.S—‘_;é.»L.a.? R4S e el s (St iash cpl GBS ES a5 b 5l asl als

S0 » s ol oss e sl Colg 5o AL M se (g BB ol 8 jale Sl 31 (6l

«LS;("I‘"""A o9 dhoms LSJ‘KA.:LAJM» wl:.in )")J}J rl}u\ﬂ Lol 3L LSJ.‘S(":."‘““J 4.»4564.:)\&“

J%L: J)J eslaul (&:,..M" 4;3))[54; J.A‘j}._z_ w‘ B 45) «g:,.SJP- oj.i) JJ}M LS‘)‘J;‘QLG)MI» ‘JAL*.EAJ.: 0‘53&9

et 3 mly 5 Vb sdee (I8l lass S sln sddedalie ol LT &S 55 sy

References

1. Masters RSW, Maxwell JP. Implicit motor learning, reinvestment and movement

[\S)

8.

9.

disruption: What you don’t know won’t hurt you? In A.M. Williams & N.J.
Hodges (Eds.) Skill Acquisition in Sport: Research, Theory and Practice (pp. 207-
228). 1, editor. London :Routledge; 2004.

. Deikman. Deautomatization and the mystic experience. In C.T. Tart (Ed.) Altered

States of Consciousness. New York: Wiley; 1969.

Masters RSW, Maxwell JP. The theory of reinvestment. International. Review of
Sport and Exercise Psychology. 2008; 1:160-83.

Masters RSW. Knowledge, knerves and know-how: the role of explicit versus
implicit knowledge in the breakdown of a complex motor skill under pressure.
British Journal of Psychology. 1992;83:343-58.

Mor N, Winquist J. Self-focused attention and negative affect: A meta-analysis.
Psychological Bulletin. 2002;128:638-62.

Hamilton NA, Ingram RE. Self focusing attention and coping: Attending to the
right things. In C.R. Snyder (Ed.) Coping with stress: Effective people and
processes (pp. 178-95). Oxford, University Press. 2001.

Beilock SL, Carr TH. On the fragility of skilled performance: What governs
choking under pressure? Journal of Experimental Psychology: General.
2001;130:701-25.

Dietrich A. Neurocognitive mechanisms underlying the experience of flow.
Consciousness and Cognition. 2004;13:746-61.

Carver CS, Scheier MF. On the self-regulation of behavior. 1, editor. New York:
Cambridge, University Press; 1998.

10.Duval S, Wicklund RA. A theory of objective self-awareness. New York:

Academic Press; 1972.

11. Vance J, Wulf G, Tollner T, Mcnevin N, Mercer J. EMG activity as a function of

the performer’s focus of attention. Journal of Motor Behavior. 2004; 36: 450-9.

12. Gucciardi DF, Dimmock JA. Choking under pressure in sensorimotor skills:

Conscious processing or depleted attentional resources?. Psychology of Sport and
Exercise. 2008; 9:45-59.

13.Bellomo E, Cooke A, Hardy J. Chunking, Conscious processing, and EEG during

sequence acquisition and performance pressure: A comprehensive test of

https://jrsm.khu.ac.ir/
120


http://dx.doi.org/10.61186/JRSM.13.26.101
https://dor.isc.ac/dor/20.1001.1.22520716.1402.13.26.7.9
https://ndea10.khu.ac.ir/jrsm/article-1-3104-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

[ DOR: 20.1001.1.22520716.1402.13.26.7.9 ]

[ DOI: 10.61186/JRSM.13.26.101 ]

reinvestment theory. Journal of Sport and Exercise Psychology. 2018;40(3):135-
45.

14. Pijpers JR, Oudejans RR, Bakker FC. Anxiety-induced changes in movement
behavior during the execution of a complex whole-body task. Quarterly Journal of
Experimental Psychology. 2005;58:421-45.

15.Mullen R, Hardy L, Oldham A. Implicit and explicit control of motor actions:
Revisiting some early evidence. British Journal of Psychology. 2007;98:141-56.

16. Wilson M, Smith NC, Holmes PS. The role of effort in influencing the effect of
anxiety on performance: Testing the conflicting predictions of processing
efficiency theory and the conscious processing hypothesis. British Journal of
Psychology. 2007;98:411-28.

17. Maxwell JP, Masters RSW, Eves FF. From novice to know-how: A longitudinal
study of implicit motor learning. Journal of Sports Sciences. 2000;18:111-20.

18.Liao CM, Masters RSW. Self-focused attention and performance failure under
psychological stress. Journal of Sport and Exercise Psychology. 2002;24:289-305.

19. Maxwell JP, Masters RSW, Eves FF. The role of working memory in motor
learning and performance. Consciousness and Cognition. 2003;12:376-402.

20. Reber A. Implicit learning and tacit knowledge: Oxford University Press; 1993.

21.0rrell A, Masters RSW, Eves FF. Reinvestment and movement disruption
following stroke. Neurorehabilitation and Neural Repair. 2009; 23:177-83.

22.Smeeton NJ, Williams AM, Hodges NJ, Ward P. The relative effectiveness of
various instructional approaches in developing anticipation skill. Journal of
Experimental Psychology: Applied. 2005;11:98-110.

23.Poolton JM, Maxwell JP, Masters RSW, Raab M. Benefits of an external focus of
attention: Common coding or conscious processing? Journal of Sport Sciences .
ALY ALY 7

24. Maxwell JP, Masters R, Kerr E, Weedon E. The implicit benefit of learning
without errors. Quartery Journal of Experimental Psychololgy. 2001;54A:1049-
68.

25.Tse ACY, Wong TWL, Masters RSW. Examining motor learning in older adults
using analogy instruction. Psychololgy of Sport and Exercise. 2017;28:78-84.

26.Kal E, Prosee R, Winters M, van der Kamp J. Does implicit motor learning lead to
greater automatization of motor skills compared to explicit motor learning? A
systematic review .PLoS ONE. 2018;13(9):0203591.

27.Masters RSW, Polman RCJ, Hammond NV. Reinvestment: A dimension of
personality implicated in skill breakdown under pressure. Personality and
Individual Differences. 1993;14:655-66.

28.Bawden MAK, Maynard IW, Westbury T .The effects of conscious control of
movement and dispositional self-consciousness on golf putting performance.
Journal of Sports Sciences. 2001;19:68-9.

29.Jackson RC, Ashford KJ, Norsworthy G. Attentional focus, dispositional
reinvestment, and skilled motor performance under pressure. Journal of Sport and
Exercise Psychology. 2006;28:49-68.

30.Kinrade N, Jackson RC, Ashford KJ, Bishop DT. Development and validation of
the decision-specific reinvestment scale. Journal of Sports Sciences.
2010;28:1127.Y2-

31.Masters R, MacMahon KMA, Pall HS. Implicit motor learning in Parkinson’s
disease. Rehabilitation Psychology. 2004;49:79-82.

https://jrsm.khu.ac.ir/
121


http://dx.doi.org/10.61186/JRSM.13.26.101
https://dor.isc.ac/dor/20.1001.1.22520716.1402.13.26.7.9
https://ndea10.khu.ac.ir/jrsm/article-1-3104-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

[ DOR: 20.1001.1.22520716.1402.13.26.7.9 ]

[ DOI: 10.61186/JRSM.13.26.101 ]

32.Poolton J, Masters RSW, Maxwell JP. The relationship between initial errorless
learning conditions and subsequent performance. Human Movement Sciences.
2005;24:362-78.

33.Masters RSW, Poolton JM, Maxwell JP, Raab M. Implicit motor learning and
complex decision making in time constrained environments. Journal of Motor
Behavior. 2008;40(71-79.(

34. Capio C, Poolton J, Sit C, Holmstrom M, Masters RSW. Reducing errors benefits
the Field-based learning of a fundamental movement skill in children.
Scandinavian Journal of Medicine & Science in Sport. 2013;23:181-8.

35.Lam WK, Maxwell JP, Masters RSW. Probing the allocation of attention in
implicit motor learning. Journal of Sport Science. 2010;28:1543-54.

36. Chauvel G, Maquestiaux F, Hartley AA, Joubert S, Didierjean A, Masters RSW.
Age effects shrink when motor learning is predominantly supported by
nondeclarative, automatic memory processes: Evidence from golf putting.
Quarterly Journal of Experimental Psychology. 2012;65:25-38.

37.Rendell MA, Masters R, Farrow D. The paradoxical role of cognitive effort in
contextual interference and implicit motor learning. International Journal of Sport
Psychology. 2009;40(4): 636-47.

38.Rendell MA, Masters RSW, Farrow D, Morris T. An implicit basis for the
retention benefits of random practice. Journal of Motor Behavior. 2011;43: 1-13.

39.Farrow D, Buszard T. Exploring the applicability of the contextual interference
effect in sports practice. Progress in Brain Research. 2017;234: 69-83.

40. Masters RSW, Eves FF, Maxwell J, editors. Development of a movement specific
Reinvestment Scale. In T. Morris, P. Terry, S. Gordon, S. Hanrahan ,L. Ievleva,
G. Kolt, & P. Tremayne (Eds.) Proceedings of the ISSP 11th World Congress of
Sport Psychology, Sydney; 2005; Australia.

41. Guadagnoli MA, Lee TD. Challenge point: A framework for conceptualizing the
effect of various practice conditions in motor learning. Journal of Motor Behavior.
2004;36:212-24.

42.Hasan Barani F, Abdoli B, Modaberi S. The effect of contextual interference and
practice specificity on learning a throwing skill: A study of effortless process.
Journal of Motor Learning and Development. 2015;7(1):41-55.

43. Abdoli B, Farsi AR, Ramezanzade H. Comparison effect of learning implicit and
explicit learning with different levels of cognitive load on learning task
coincidence anticipation timing. Motor Behavior. 2011;3(9):29-44.

44.Poolton JM, Masters RSW, Maxwell JP. Passing thoughts on the evolutionary
stability of implicit motor behaviour: Performance retention under physiological
fatigue Consciousness and Cognition. 2007a;16:456-68.

45.Magill RA, Hall KG. A review of the contextual interference effect in motor skill
acquisition. Human Movement Sciences. 1990;9:241-89.

46. Lee TD. Contextual interference: Generalizability and limitations. In N. J. Hodges
& A. M. Williams (Ed.), Skill acquisition in sport: Research, theory and practice
(pp. 79-93). New York: NY: Routledge; 2012.

47.Hung T, Lin J, Lo L, Kao J, Hung C, Chen Y, et al., editors. Effects of anxiety on
EEG coherence during dart throwing. In T. Morris, P. Terry, S. Gordon, S.
Hanrahan, L. Ievleva, G. Kolt, & P. Tremayne (Eds). Proceedings of the ISSP
11th World Congress of Sport Psychology; 2005;, Sydney, Australia.

https://jrsm.khu.ac.ir/
122


http://dx.doi.org/10.61186/JRSM.13.26.101
https://dor.isc.ac/dor/20.1001.1.22520716.1402.13.26.7.9
https://ndea10.khu.ac.ir/jrsm/article-1-3104-en.html
http://www.tcpdf.org

