AY-1Y a0 AYAR Lol Fe o)kl Y690 S HLs,

39 Sl plail O (S SSIN Cadlad g (3949 9 g 42 93 PSS
SO905 v 3 &S > ilido sl j1
Fotiich pi (o 7 iz g g1 (omload O 30 ¢ 5 Jlaih Shg0 ¢! 5 3d (293 Pk

OlAS oBiils ( 5 > JU8, (6 555 (gezmitils )

(Jgimme Bain 5) Glyd ol8ils ¢ o) ys (omolidily) 5 (&5 > 518, JLails Y
Ol oIS (o855 (oolidly) 5 (&5 2 518, Leddls Y

)9 pole oBamgy ¢ oh) 59 SilSaga Hholiul ¥

WAA/Y /o) 1y g, WA/ A/YY il ) du b

oS

L 6l jlomo 31 00lisinl b (39,3 4z gi 95 &1 Comnd gt 4298 95 (67 32 (sl wlalllao yo
o Gsb 3 Az gl (Pls Budoguase Jos & yd yge3l Bus b gl cnl ol ouid Uiy ool
plnil 4295 9l e sogee by 50 Ul MaE 5909 a5 (o2 a2 Sl
VYO £ VIA Gig oSl (Jlo YF £ 1/AY Sow 5u85lo) 0y0 ko Comadladly VY ¢ jglitocy iy .o
Axdo 59y 1) GOgL Py ST (Nidg 03,5 S b gl ol 5o Aldbgly Wgoa & (0,5 slS
S5 92bog piSIN S JUSCow (o 1y Job 59 30,5 )2 (F9)0 9 (P 4288 (19l Cumdg 93 )0 giwwg
S5 3 gy s Amiio olSiws b 45 31,5 g Log sl oliiws 1 eoliiwl b Sl sl edlas  ooxdan
4z gl ilS Cumdg 30 by g1 45 018 HLAS dleaod (S (903 i b Cud Og o Glumes (Jloj
a8 310 Litd oS po il Jlg Judowi 903T LS (mizeen LS9 i (F9)0 42 g Gl Camdy 3l g
3929 (900 9 Farm 42¢ Pl Camdg 90 50 (SMas callad (L g £9,0 Gloj y0 (5)lobre wglas
615590 31 50 whlae (S Sl calad oo (P = 0.08) :5LL oloj (P = 0.85) :£9,0 oyloj) cuislas
38 30 Lol «(P = 0.005) cusls 5929 jlobire wgldi (F930 9 (o 4295 9il5 Carrdg 99 )0 (53908 by
Hhac gy Soalod o5 conl (pl 51 S mlis opl (P =0.069) wiss oualine lolze ciglis 1,59
I3 Sgm a2 g5 ol plicad dlhegye (Kialon Lol w0 ysF oo I8 a2 g o9l £9 pibices
L ggogn (pl a5 Sali o0 Wl y> J50S )0 piion (5,5095 drwgl go Jepm 4298 19l 9 Wb 0
Cawliw! y o oulidguzo Jos dud y8

Az g Pl (Whlas (S Sl cullad odlas saiunle) (goges Sy SevlS G 319

1. Email: fardin.qeysari@ut.ac.ir

2. Email: shahbazimehdi@ut.ac.ir
3. Email: shahzadtahmaseb@ut.ac.ir
4. Email: a.sharifnezhad@ssrc.ac.ir



vaq uLhAM-’b AL B)Ln.a:) Y 099 cGAS)D ,l;ié) AA

40dio

Gzl Job 10 0,8 G azg5 y5ilS aS ol 0uds ools ylid dusio Oldlao [0 alsdS doo g0 )0
2 @y skt I3 o b Olen 558k p Ol 5l Fete wlb 5 3 ,Shee (IS > Ojles S
35 re5) S9b 35 yele IS Aois b S > il azgs ST Sl oad ool lis Slidllae G
Al 58 pete iy slael 51 (S b oS o pll (SisSr paz g a5 Sy b analio)d (g
(V) 0gdon s (55> 0,8es g 5 S5 S8 > ((S9yd 35 o)

i) Toadsguome Joe 80055 (1 V) o)Sen 5 iy gy ar s 35508 slocaje medsi sl
g b )3 6550k g9, Shee 4z gl (5 Gla Sl mds ;0 eudogace Joe &b 8 sl
JLsSs A oy V=0 JLiSir D98 (F) 210 by (1) A5 g8 42 20 aloar 5 LIS
Gl Sede 9 OF) G n «OT) Jldly g (V) Sidge o8 ) ) oS 095 450 (M)
h g oladl Sgym azgi sla Joadlygins &l a5 wilosls lis Solate sla gty .l ouls
Sl S Gl kS Soym 458 G 5 Sure by (0T A0) das oo (Rl oS >
OVY) Jobs QIS L (V) ) Gae a4 a0 L8 5l el bl piline a5 cl ouls
OF) Wiy (59508 adei piline a5 Conl oals OL3T 55 IS (6l oy jo ol aSy iz
Qg (9,0 35 705 4 Cammd (G950 35 yo5 S S| (6l odboguzme Jos dnd B el s
S5 o OS> pooldlas Sley wolBage ol wlaly sl S5, JuS 0 plis ) Boss
Gloanlp ;o lalsT jsbay wijls hled (oS o Dbl 1) (9,0 55 508 (fhm) M g0 35 55
SIS > &l Lt 55 rgn el oyl S Al (AiSS o pabiis |, A5 > Sinles a5 J S
(St N0 sl ST SIS 55 ], SIS o wiilys oo a5 S 055 slaald 4 s s se
55 (rl &5 09b 00 B33 JyuS o9 G| el (G 35 p05) S5 > by 4y axgi 35 05
o g b g ) S JS @lk s e alBT e glaan] s s il
@ o §rti (Sl Cld 4 S0 ax g oS lalllae bl 09 oo e ogllas
SlST & jgon Bl lzl ogd e Eol 9,0 4z sl (gl Sgdce e Py axs s
sbas S5 a5 Sloy S Cumdg (pl po SMae (S Sl cled cnlplo gt J S
So &5 &S o 09 SIS e (Pem 4255 O (Brbil Sl i gl planil 5095
(V+) 29 g0 DMae (S S Cdled (20lS arge 5 95800 clanl &S 5> J08 5l 5 S5 >

1. Wulf
2. Constrained Action Hypothesis



M SIS Cdled p F950 9 Fem 42 P JIU 1 pard

O3l A Cad Sgym 4z g eilS Camdg jo a5 wols Hlas (YY) o), Ke o' g o Jliagylgreas
Yol slo ol oo 2als OMae SO xSl eudled s bogib ool adSS slyml jo Ggy0 axgs
SeieS ol GdSS )0 GLSes 5 iy Adlllas slacudgaze (S Gids L e (TT) LS
ST b adSs Fanses 1o (YY) o, Ked 5 "o ,al5 Gy 50 058,90 Cawods |y azdly ]
b olyon o Shos Sguge qulis & Wid S 12l (9,8 9 (Somm 4z oS Laulpd 90 y0 1, JLiSs
oladl dge 41 Fom az g8 eilS 3l eolatul wy ol lid 1) b pwac codled als
Cdled o8l o oS o i 50 AT iolEl a4 gy az g el oplplo il e oS5 >
G515 T mizmed 09 oo yeie Lt 5 5055 S slaghiloy 50 Cosgamme 5 (SDlae
30 (05900 5 (295h ywgo BaiiSp wiile) (38lge IMae Codled o (5 lole Ciglay a5 Wio S
Sl Yo (Sgym 4z g8 elS AT Canl pl Kby bl opl sl lis SMae s o )
6&05; Ls»aLa.D.:‘p.Q: w‘).‘i‘ M S9afe ‘) bh.ﬁ.]l.’?b@ 9 fdﬂ‘}a (_,;:)La.c GLQOS; O L;&La&
03,5 oy oS e8> )5 as o)l o lil cpl 4y Sg)0 4z gl pllin 0 43l @l LA
g oaileml,8 IS gl gl oY a5 iy (S > lozly conl Saw s
e by 4 cund S8y (Goym 4z g 8l > S Dlac cldld bl wulyd o
OHan g g (YF) ol ools plas &yl Qb s ioli8l b odlae S oSl cudled ialS
adgi sl o JS (Salen 4 ST () o a5 Wo,S colatwl (goges (b ST 5I(YO YF)
S plail Jolie [glitS uized 5 by glis)| a5 030,S (5)155 Loyl el 5L3 g5 0 s
ool g lolias jebay EMlac S Sl codled a4 Jl> o sl oo (Eal38l G935 ped ST L
Ol 5o «glaine graz g HelS o Sgldl a0 A L6 5 g da g delsl o il o
Gl Jld £4,8 loy) OMas cul Gl Sialon 665§ Sl plail Wilac o SMlac collsd
E9r Oloy O Soll5 e 45 0,5 )55 oyl aBle s (s0gee by adST o (Odlas
@ Oglite laazgs (P 50 (o gl )0 Dslis 9 )l S92y A 5B 50 Oae (gle Jlub

1. Vance

2. Marchant
3. Zachry

4. Agonist

5. Antagonist



vaq QL«-MAJL’ A O)Ln.& AY 099 &GAS)’ )L'ﬂé) q.

Lyl s oD Cellad (g 5 (6 loline glis e Jlopgll 0,000 bl oSl oy Sinlos

OF) Sl Sy 5 703 50 OMae (49,8 (Soalon iludinte » oald a5 5 18 3929 35 505
O 39,0 b o 5 )0 SN 5luJlad £9,5 (loj (o a5 Wisls (Las (V7)) Sen 5 Ay
Ol 9 19 51 (58,5 0muob Lol s 0929 jloline gl (59,8 Condg b (S 35 505 Cundg
B Lolen b &8> 4 g pe SlMb I coe (A 35800 czge DAe Sudlad LL
O lize glasle o ilae collad 5ee dsloe crizran L iley (Bl ppe 25 > il
G oS al)) Sgym axgi 5lS Dglaie slacansg 5,L,0 1) 5,558 Cledbl Wlgi oo (g350e
s 58 (el pogdle T Cawsas B daled 4 Cod (5 glae bl s> Conl Ko a5 ol
LT 4yl 51 Jols k] lime S ygo ol 5o aings Jixd ol 3l Byo b isgesl o lid clalllas
SST sy A Sglate gloazgi lS o clae (SO aSUl cudled (o sadoanlive &l s
o5 o oolil lacadlly 5l ol Shmgss 1o ol sy o (2l e by ol b Sogas]
Codled [y cadodslin Olpss a5 0ad Jol> loebl U wog ol (goges o SaST 0
ol Gighy 50 il b 9505 ST 5 Ao Doglie sloaz g (95 po Sdlae (S Sl
syl Gk 5l eddogaze Joo dno (ow)p Jlis 0ald S5 slagiagy bl s
WS B ey 155950 9 1559 51) o9 i Sl (oo gnples e 5l s
dleds piwd (G350 oy At ol o gunyley el g Wilac S STl e Jled
aS 00 gl Jlg nl 4 Wl oo Toeadl 855l B L3 el Lo (o e (o
CS o S s 5o 5 09 gline (5 > Asliy stk wge Wi 4z o5 e LI
S 8slyy 45 o)l ol 50 ol glesl b ilos S M Kty SuiS oyl yeais
A pogard pdilpdd G Sha b &S wS e S5 ) Jlesl 5l il S bl e
23l o Shg O 5l Wil (S Al Geluly S5 02 a4 el oad
igad Olgieds (T0) Cuwl 00l (o) (oo 0o ot SBGRRGR yidn ) condoleiiny
S polie 5l glasels o Sl s Bamline sl oslitul b 1) (gos gomple; 6yt oS 2055
To s a5 Cosl ((tmghy 090 (nl yo o5 Sl S ailes S s oy S5 aiile Lgy e 8]
s s b 5 028, o o], 15,5 g5 Sy g5, 45" wiols bl _la SogesT e 45 (YY) o San g
saddamle (loj o )0 ¢ )10 pplE adaieal b gy b aS wisls oylid o] 0oy g0 o gliie

o ite ol gy b il so 3L La Lol Sglite (slace yus 50 pl8 &5 2 51 i ,2 6

1. Counter Movement Jump
2. Schmidt
3. Shapiro



Al SIS Cdled p F950 9 Fem 42 P JIU 1 pard

4z S oo 053 9,8 (Sgym 35 ped bl ) (s h (5925 (5 it 455 S0 Gl o
59,0 56 L S > e 5B Lolpen oy 10 1550 56 »axgs 85 50 o olaogls
C35 (9908 by S, (5531 10 5uudd g Wilgh oo 4z g5 5l £55 LT 5 T80 22

G939
bzl s pSolwl sl (29,5 0958 © gt Giagh Tib g Sl (o iaes g5 5] SOl gy
Cenlllly addllas (bl Ansler 03 Lzl (g 5 (590°) stz Ll 59 55 69508 i
S0 sl jsbay Jlly Glacls; [ iaghy lizl loy 5o a5 Wog (15 ol o
4 99,9 byl gllo aS @i VY il iegh p0 o) Ken 4y pol> oS Sldbogls pn slhasils
bl ) (63508 Ly 5 o 43 ydsmle 5l didgs &yl Lo loxs oyl ot liil ciogs aslllas
5% 93k 9 45 Bl Joo Jolts (sladlie 0,509, b (s3g0e (A p &5 > (2bjl 4 bgrpe Cend S
W55 5 4y pladl b Cld ils (JLo VA-YD i Aiels jo ogs (g 3l A e yo
5 ldimas 5 Slowr Jol5 odl (il (ISl g )lrial g Glawr b (23555 ]
53,5 1y gl )0 S8 b sl (oS Aelicals, p 8 LISES 55 den addllas Bua L (0g.l]
S 855l 5 (Sl (goges iy olidl S hagh Sl ladogeil 75,5 slaylre
oo pazed bl o Lo ol Bl cpl ded iogy dghy (e )3 Loy Golsplonl (sl (bl
Sacd, 5 Gaghy sl oleg 58 5 widls &S 15 JLly e Sl e s 3 Jlo 55 b
P e (S S S Gle (al 0o S Bl 5l Bas s S a8 08 Ll (aBlails gy

((YA) 2385 36 02 4z g5 3l 55 W5 o (S 205,

51 0l e oS b eolizsl 5 sl il 5 Sledlbl s jslanz sl

b ] dlad s g Al 355000 SleMbl S (gl 10,8 Slasive Aol iy ~ll)
Ol 9 s 9 9B o Geimren g WAL ST gl sbayie p a5 Jleal ()le
ol oolaiwl dol iy

Do xB+) el ,5iS il AMTI Jao bygmods giss e doxio 5| 2 g i Ao~
Sy sbosls sl oslinul b dS5950 56 5 15890 51 S > (IS 5B SIS 6l (el
dais oSG b,les JSb @ ax g5 b ool pl o 6(YA) s ool o (bl o ¥ opey Sl uSe
SNy gl g oS oo oSy 1) X g b SMlae 0S5 > e D L Al 5l By 9,0 S

1. Force Plate
2. Vertical Ground Reaction Forces (VGRF)



1A Lol Fr o Lol Y 0590 (5 > LS, ay

OlBl el Sy gyme A B D Al Gl aisd o3 ey Ll (65, Cod B 0 o5l
58 50 ahais 5ol d ddai 5 sl S > 50 ol Cends jeio Ll S o b Olae e dled
.»)5.:)‘59|&W}}‘¢5)>6)2ufw)é.m‘ﬁ«s)>dl7.w

= (a)
g

=]

2

g

-

5

E- = I

-0.8 -0.4 0.0 0.4

time (s)

(F0) oloj bl o JoallwSis (59525 5log0d —Y S5

s $9so3l o slan plos by ool ey Josll oS (5555 5l ooliial b rizman
s 998 Ao B (dw )00 yho 4 (e Joall 1S (69.25) 35000 a2 (e 5 Ly &7 (slalar]
5] el ety (Susy g0 355 gl & Dy (e Jall puSe (59,09) (e Ly oled e
o0lil b adg] ey Il (T ) 0 dicaloes Ve 15300 5 55 505 Jsosd 5l oaliiasl b 35 o
Vio = @ ol Cewddy 9589, J3o58 5|
4l Hsdome p e AA Jolae e (255 QL O o (o> 0 adsl e o Vi 50,8 0l )0
el 3lgp ole; tiight 5

Yrlight = Ypeak —ial Cavdts (hp gyl g b o)ly 5 Jge b 50 adgl ey s
Cl(Yio) adsl glas )| sloie (Ypeak) ol £165 )| b (golune a5 el iy g5 ) Yflight Vo = U;;O
ol 00l 418 ,5 Lla5 00 ho Joleo a5

ool b (g9508 (5 05031 ) (rba (B, aleg 2SI (Slo JUSw 1 1,5 5009 2SIl olRiss
S b el (Yo 0l sligy) Ll LS e AKIOS Jao 85 slog il olKius |
A b g 00l lojpd guawg e Ao olSws L aST uSgw Myon

1. MATLAB



ar SIS Cdled p F950 9 Fem 42 P JIU 1 pard

09 S s o bl Lol imles] plosl 1 b 45 o9 oy idaiy (8ly2] bonds
S o Sy g o bl e DMac (59, boog iSUlal bl e Sl VO s b xda
2,5 15095 oo la o L Lol eols ol BauS a8 10 4y g wiold Cual gl8g0 Alac g olad
OEALSES 8 s S Folal 5 o], ol sad oy Sligzs b a8 oloj b oS
pll oS5 b 5B Lolen (o B Ve (G950 b (G9m) 4255 09 £95 2 sl plaS e
35705 8975 4 by ye Joalljgiws (9S50 5l 8 05 a5l ¥ Lo 2lisS ( (Slej Alols sl
il )0 blie 1500 (55,) (g Aaki Su 2 35 pad o gy Sy Camdg 0 (VF) 0 (555100
@ bgpe sloosls 1ol ail)) GLaST] 38 505 Jeadljgind (39,0 35 ye3 Camdg 53 g (5 fed
lon Ay okt sl i 35 i 8 53,5102 51 s Sl (53908 530
5 dmlone Cuandg a5 (g Ve sl Odlae SIS Sullad bl 5 £a5 oles 5 Lygdns
A8 8,15 Tl ola ol 153l 5 5 g A 4385 Sl s

sl s Sl Kb mls 053l 5l 5 heosi Sl sl o laibinl Bl g .Sl S
Sl (et Al 08 JTA alinly 09,5 90 dnlie gl dican S el ol colatul aosls
5 S 45 Ol Candg 93 )0 Sl plal odlae Sl eatis sl Jaies (lo it Ayl
Slr T Saiis ke osoil 5l lobine Dygo po ik eslitul oS e el ls Sl 5l (g0
o ool Laog 5 dunlie

Pl

425 oS Comdy ;0 by el a8 ol las (g0 Slee piia (i )0 Aaed (J (y905] S
cotls Jlolins glis (F+/¥0 £ YIVY) o azgi ooilS Cunds b (FYAY £ Y/S0) gy
Oles @l Al s G 68 (o 4z g oS lulyd 40 o3l e (P=0.0005)
sl 23 T & $35es Sip S5 Bl lajls (o ganipley 5 <S> IS

Sondy b gy 4z s S Cumdy 3 S (IS e o5 ol LS den 5 5e5] @l
Lyls o ol o oS > S5 ol s (P=0.0004) coils jloline coglis Jgy0 azgs oyeilS
B s by Gm Lol g (Ggy0 azgs gilS Lalyd o o35l peS Gy axg8 S
Bl S92y lolie DgliS (Gg) azrgs elS Condy b Som 4z 95 Candy )0 1

1. Root Mean Square Error (RMS)
2. SPSS
3. Bonferroni



1V sl Fr o Lol Y 0,90 (5 > LS, q¥

Sondy b Sopm axgs OolS Sundg ;9 15950 S (oend ganples e mizen (P=0.548)
(P=0.997) cdlai o5y Jlolins glis Jg,0 axgi il

el 3 20 a3 o gl 5 (oS cld s

(P=0.0005) laeg 3 Lol 31 a5 sls (Las 115y 36 50 oS o byl Jolow s 1,539 5
et mhan b ogeaiS s iwlS Aliac 5 OVNY cudlad mhaw b solad 0o dlae og loline
VYT codld mhans b I,y ywgs abae s g YVNY cllad mhaws b (ils o0 dlae FF/AN
Jlie Sl izren 9 (P=0.69) az g5 (95" Lol Jl Lol ol 15590 518 50 1) cudled on it
g, 50,0 dae cullad  azg5 9ilS g45 g (P=0.62) 595 jlolixe axg5 gl 5 09,5

RMS
m gy
250 0 w900
200
150
100 I
. ' l
0
s HES . S _
FEP ey TR il oy SRt Sy s rgeliS g kS
S g plS

azgi (19l Camdg 90 5o 31,81 Gl pluil wilas RMS glkas (Lo GBIyl g opusiilee - ¥ JSCi
GO0 0 BelST (5159 2 5 50 (F958 9 (S9

(P=0.0005) o4,5 Lol jlas ols olis 1,559,080 58 10 S8 0 byl Judoo gl 1,55g,0 51
Codled mhan b polad el o dlac AATNE colled mhaow b 6l o dlac 04 lolias
PYITY codlad mhaws L 1) jwgo dlac g VVPITY Codlad mbas b ogaedS g pwls dlac N OY/YY
(P=0.0005) ;)loj slol 5l pmioman aile 155g,0 58 jo 1y SO oSl codlad oy yiiion cud o
Ol Camdg yo Odae S Sl cudlad a5 ols lis Sg,iie ok ge)] bl 0g lolixe

S95 jloline axgi (glS g 09,5 hlite I Ll g eI (5gy0 4z (P 5l o 4z
(P=0.622)



1 SIS Cdled p F950 9 Fem 42 P JIU 1 pard

RMS .

L e
80 0 LY
70
60 T
% I}

40 I

30 )
20
10

0

By ol o oy 90

=

LrelS g yilS

9 e 429 oelS Cundg 93 3 ol 3l Slixi pluil wilas RMS Lo Gyl g (it —Y Y5
GO9S (51,559,951 50 (90

D9 2 oo SHhas Cudled sanbey ool s

log)S ol Sl asm sl plas (Gae cudlad 9,0 by sl <500 (ib)ly Julow @l
ot Alas Take off 5 L3 4l +/AY sgo> olad ticcd s las og lslise (P=0.0005)
S Al < /F LugeaiS g wlS dlac g a il /0. JI) jwge dlac @il <10 sgu> ol
Ay il g 09,5 hlaie Sl e o(P=0.85) axgi silS Lol Sl Lol casass Jleé Take off
alas )..,‘L Shas clad £4,8 gunnle) pazg 9l g4 g (P=0.26)04.5 lolire

0 (5 by Sl o &9 oseeS 5 ls
-0.2
-0.4
-0.6
0.8 I
-1
1.2 L 3
ole; O w9

$92° 9 S 42 Pl Camdg o (Hhae Cadlad £4,5 ploj slre Byl g (il -F S



1vaaq QLHMJL’ AL a)w AY 099 &GAS)’ )L'é) s
kog,S kol jlas ols las Dae cdd LL by ©lp oS uilyly Judow s
oo alac Take off 5l awy asl /- F0 sgu> olad e, dlac 0y lolize (P=0.0005)
o9 509,85 Jlaie Sl uzmen 9 (P=0.87) axg glS Lol 3l Ll wsals Jld . Take off
il ,3l dlae b (Ll sangle; g azg 5l g9 i (P=0.86)05s lolins dxg

obe; ,
u Ly

018 O o
0.16

0.14

0.12
0.1
0.08 T
0.06 J I
0.04
0.02
0

o S = ot Sy o 93 oS g yis§

[ E—

$95° 9 P9 429 OPU Candg 3 (Hdlas cudlad (Ll (b )lre Blyil g (Sl -0 S

S5 4 g Sy
Slojls 1 azg plS biow Sliss slail edlae S S Eullad s, Gas b ol dalllas
(Go e b Saga3l o Slae oS als i ol Shmghy mli 09 (69g9ae by 8 > cilises
b mls bl @bl GulBl (G9)0 axsi (55 Condy a4 Cund Sy 4258 (55 Candg yo
oS Wlos)S (pwyyr IS 2 ]y azg o5 51 AT Slllas alezl o tagyy i slaaily
aile scusls e wities (g 85 Sbn ws3ges An) dndn Sox MY pilies
ilrsle 5 (VA) g 5 (dg (V) S50 5 A5 (R) S890 5 A5 (M) 5,215 5 Ay sloingl
S Sam azss ol Lalpd jo o3l po by el aSol 4z gi b oizen (7)) ) 5
Sort 4z o Lulpd 3 3 cnl o 08 > (S Gl S gyl (F9y0 42 OplS



v SIS Cdled p F950 9 Fem 42 P JIU 1 pard

3y 5l ol AL B by €978 G (Sloj Aol o5 > (S 0o 5l jshaie w318 Coenl lon
Sy b (G azgs 05 Il 0 08 o o5 el (51 (Sl @l (nl g griasg e diio
WILBS (6 e 9o (So 4z (P Ll p 50 B3 ez (Brbsl g Senl 009 ol pen (5 i
0391 JolS D90 oy axg elS Lulyd o S5 o lpl 455 Jols pliebl g o
LS, izl ) s & il ol Gy iulidl des |y oS 1> IS ey rals g ol
Ol ol bl yon (VF) Sigo o iy Shmgsy bl cnl . 3L plal Jolie j5bis rals

azid o oS Cewl iy Jgymdazgi eilS Ll il jo Sl slasl Jolae HgliiS g aels a5 ais S
b T3 oy gl 5 0S5 55 9Ll 095 e sl

Joe &b bl 6l (Fglite slayiall (o) (28, Blig g Az pogdle laiedsls
Odsplaie 5 1SS, Sls) sepn (V) OlSes 5 'S Jleplpiea silasls yy oadogaze
s o o Cenl i 2 > (0505 S 4 425 b aiSlo a2 g gl jdlicos Tes >
Sl a Gy 4z (g5 a5 w8 158 LTl Gl a8 >l (5 e S
@ Loy Foli5 gep &S ool e (F9y0 ax gl (P w4 S S0y 9 plike (S5 >
Sy & SU3F (sogkde S5 > (Sly) w00 Sl (ogas(nlys adi ssalie Dlae ool
Al odalin ol agh jo aS Col &S > gl

21859 58 5o Sliow plail wae (So Sl eudlad &Sl (e SR (nl @S (uizen
lo gl el sladidl b asdh, (ol ol azgi 195 )0 sl Aldn (S50 9 (9 ym 4295 Cumidg 9
5 omgl 5 (1) LlSen 5 65215 «(V9) il )lo «(VF) o, Sen 5 g o(F) il 5 (mige alor |
ol phles 9 J5 cwlinljpe (V0) L,Sen g JIS Giogh b bl ccanguenls (YF) )50
Tobw &S (Il )3 0l e S e (5,2 0 Shes 4 (6 3bine by (g a5 (IS &S sl
oo Sy (55 0,8hes 39 alie (S9y0 9 Sy 4295 HPS Comdy 90 0 (SMae Eld
0Pl 48w s Wl g 1) Sl cpl Sy 4z 98 GBS Camdy yo (SHae Glie zolan b
oSaie |y &85> )093 5l (VL o 5,00l 0098 o0 S5 > 555 J 7S Sl g 4z s
3 el (e (Sgy0 4z 5 (S5 Wlosls ()15 a5 Cenl (LB (sla g bl) )3 9 0 o
(Al (VF YF) 098 oie Dlae (Sialos 2oS saal)lS @ G 4zt (5 b aali

1. Kal

2. Movement Fluency
3. Movement Regularity
4. Lohse



IYAQ ylals (Fe o yloud WY 090 5, 43, A

Sygo ol )0 a5 29bs0 e g ShE A Gy 4zl el il ools lis 4T s las
S (oo Sl eaddguze Joe 802 (sl (oguze aline (S Sl el

Colled g9, (e (Tl e 23 b Cel 009 Cogllae mdLae Colad g, LT aSl 5l i
Obej dulio @y (Sl slotagyy )0 CuBlW 0925 (F950 9 (P9 4 P LulpD (rm SOAe
dalas loasdl b yiogh ol gl .conload a2l ax 3 gilS ;ibcod dlac codlad g4,5
ol ((1F) 5 g il falllas b alicn yol> Limgh o cansbinlyon (VF) oS o il
oxd Juud Take Off 5| 15 qoliee slaple; ) (59,0 9 (Fom 4258 O35 Comdy yo SMlae
ol i o Splen Jdoas i elas | o Golay aSl 5 cie oleds (cpl pli taiog
Lyt 5o S U5 ola 2 LS 8 oo singlog o 4 ol i Sl agly s
Ganole) (e izmen 0yl 992y Jloline Dglis (Gog9ee o 50 (F950 9 (Femm 425 (P
Dsli5 G3gee Sin 10 (9950 9 Parm 425 O Laulyd p3 &8> IS ooy 2 155950 51 (o
23Uyt Sy 09903l ol Ghagh 53 3550 (nl sy 3l Shel Bam 3l sgzy lolins
59 eaboloiion pAL s Sla Sy m il g uedl 81925l & IS bl (oo e
9 9l b Gly a5 jeblen (V0) Sl 0ad (o p (oo a0k oo logiagh e
2 Glpeddaibn loy a0 ()10 a8 Hadaiial b a e b aS wsls fLas (YY) )5
oo Gl enlply sileon (B Ly Lolul Sglite glocs o 65 45 2 51 2oy
Ol 3yl Ghaghy 50 098 e (80l o8l Gl e ge ((patine S 1) (50 pplS
Ot S (o0 i 4z g3 (S b (ogee n AliBie lajl (s ganle) 45 0D o3l
)1 Slgze (oo i le) (6 pdlpeds &b 8 L

Condy ;o $9908 o 61,90 j1 )0 Sl plal ellae (S sl codld Jol fagsy )
pladl odlae (S0 S lled als el (2alS 5,8 4295 038 & S g g8 0315
k8 Gl irgs @l b dSigps 5 40 (Sgy0 azgi ()9l 4 o« Fym az gl HlS o Sl
L 5 (p9zddye) oslaidl flgcay jals cpl b jiagh cpl ;o ©)ls Sladen (V) YT YY)
Sewlond a8 5 Jaiys &S5 1> g sl (e (oras LI Spe (rizmen 5 S > 50 S
SIS Gl (Hlacygs 9 (laspygp (Siales diz 95 2 W3S (e (V) GSes 5 s
ol yor (oSl cdled 2als (VF) W)l 5ls (gloainge oy 5L i (55,08 W5 oS
OPB balae g (Sales iluaige » sl (Gorm 4z (5 Sundg )3 5 ke mli L
2 S plal Sdlas (S xSl cdlad (I3l 0 sy 4z oS ol pls ol g a2



a4 SIS Cdled p F950 9 Fem 42 P JIU 1 pard

Lnls 4 4z gf) Soym 4z g (5 AT WS ly (VF) oLlSen 5 iy gl oo jomie )59 )0 56
3501 45 Yai] a5 S s olomg] 4ol HBaiS| 2l b alive dlae— cae clasSIl (S >

Gl o g3y alis el 2 (VF) 510 hles (g0 4255 (1S & S g 4255 (03315
S5l b1 o] g ged 4 Gl a2 g el ) nl Bl a3 &gl (sl 50 D j0d
b a3 0395 o 3l Sl o GI3S lasiagy ol 31 3 53 (1) s oy bl
el 58 > oy 5l (S el nl oS wb oo 20l (S Sl elad i &5y S oSl
colls als Lol cle ras )55l 50 i a5 canl ol s Slizel o S sboay (V5) ol
Syt 4wl ES > 6o 4z g G o Sl Sl (nped Bl o Odlas (S Sl
MU lyear (Hae collad ) 09h aBlal M- cvae 5lulsd slagSl ) 50 Jalse
S oo oy Gl S > QLIS 5 oo Ssmte (o 425 50 5 Sl g (5SS

WS (o0 Sbml 4,25k GBaS T2 T b alie (Mde-crae Glagll ¢ g m 4255 (S 1allio ply
ae b wyls Jled 59, 4395 (5 A Cans Sepm dx g5 el5 3T & Yleisl as
g e llsd 25y g0 Som 425 G S yba il 4z 5 £ bl
Bede DI > LS Gl

&b

1. Wulf, G., McNevin, N., & Shea, C. H. The automaticity of complex motor skill
learning as a function of attentional focus. The Quarterly Journal of Experimental
Psychology Section A, 2001;54(4), 1143-54.

2. MCNEVIN, Nancy H.; SHEA, Charles H.; WULF, Gabriele. Increasing the distance
of an external focus of attention enhances learning. Psychological research, 2003,
67.1: 22-9.

3. Kearney, P. E. (2015). A distal focus of attention leads to superior performance on a
golf  putting  task. International ~ Journal of Sport and  Exercise
Psychology, 2015;13(4), 371-81.

4. Tahmasebi F, Aslankhani M, Namazizadehi M. The effects of focusing attention and
internal and external imagery on the acquisition and retention of dart throw skill.
Research on Sport Sciences.2009;(25):99-126. (In Persian).

5. Perreault Melanie E.; FRENCH, Karen E. External-focus feedback benefits free-
throw learning in children. Research Quarterly for Exercise and Sport, 2015, 86.4:
422-17.

6. Parvizi N, Shojaee M, Khalaji H, Daneshfar A. The effect of change direction of
attention by using educational self-talking. Technique on the performance and
learning o free basketball f throw at young student girls. Research in Sport
Management and Motor Behavior. 2011:(1):41-51. (In Persian).



VWA Leasl Fe o lols AY 0,90 (5 > HLs, Yoo

7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

Pahlevan Yali M, Shahbazi M, Aghapour Hasiri SM, Tahmasebi Boroujeni Sh,
Shamsi Majelan A. The effect type of attentional focus and the frequency of feedback
on explicit knowledge and the learning of basketball free throwing. Motor Behavior.
2019; 11(35):85-102. (In Persian).

Salajeghe. A., Saberi Kakhki. A.R., Zareazade. M. (2014). The effect of attentional
focus types as the self talk form on acquisition and retention of Basketball chest pass.
Motor Behavior. 6(16):20-107. (Persian)

H Hadler, R., Chiviacowsky, S., Wulf, G., & Schild, J. F. G. Children's learning of
tennis skills is facilitated by external focus instructions. Motriz: Revista de Educacdo
Fisica, 2014; 20(4), 418-22.

Dana A, Eshgarf S, Bagheri S. The effect of manipulating attentional focus on
performance of top-spine strike of skilled and novice table tennis players under high
psychological pressure. journal of Motor Behavior. 2019;11(36):67-88. (In Persian).
Abdollahipour R, Nieto MP, Psotta R, Wulf GJPoS, Exercise. External focus of
attention and autonomy support have additive benefits for motor performance in
children. 2017; 32:17-24.

Alishah, E. R., Ates, O., & Ahmadi, M. The Effects of Attentional Focus on The
Performance of Volleyball Jump Serve In Elite Players. European Journal of
Physical Education and Sport Science. 2017;11(36):78-988

Ducharme, S. W., Wu, W. F., Lim, K., Porter, J. M., & Geraldo, F. Standing long
jump performance with an external focus of attention is improved as a result of a more
effective projection angle. The Journal of Strength & Conditioning Research, (2016);
30(1), 276-81.

WULF, Gabriele, et al. Increased jump height and reduced EMG activity with an
external focus. Human movement science, 2010, 29.3: 440-448.

Kal E, Van der Kamp J, Houdijk H. External attentional focus enhances movement
automatization: A comprehensive test of the constrained action hypothesis. Human
Movement Science. 2013;32(4):527-39.

Lohse KR, Jones M, Healy AF, Sherwood ED. The role of attention in motor control.
J Exp Psychol Gen. 2014;143(2):930-48.

Richer, Natalie, et al. The effects of attentional focus and cognitive tasks on postural
sway may be the result of automaticity. Gait & Posture, 2017, 54: 45-9.

Parhizkar Kohneh Oghaz J, Zarghami M, Ghotbi Varzaneh A, Ghorbani A.
Differences related to age and attention in postural control. Journal of Development
and Motor Learning. 2013;2(5):1-56. (In Persian).

Baniasadi T, Namazi Zadeh M, Sheikh M. The effects of balance training and focus
of attention on sway in postural and supra-postural tasks in the elderly population.
Motor Behavior. 2019;11(36):89-104. (In Persian).

Kal E, Van der Kamp J, Houdijk H. External attentional focus enhances movement
automatization: A comprehensive test of the constrained action hypothesis. Human
Movement Science. 2013;32(4):527-39.

Vance J, Wulf G, Téllner T, McNevin N, Mercer J. EMG activity as a function of the
performer's focus of attention. Journal of Motor Behavior. 2004;36(4):450-9.
Marchant, David; GREIG, Matt; SCOTT, Catherine. Attentional focusing strategies
influence muscle activity during isokinetic biceps curls. Athletic Insight: The Online
Journal of Sport Psychology, 2008.



V) e S Cllad g (F9y0 9 Fam 4298 (P WU 6 pard

23. Zachry T, Wulf G, Mercer JA, Bezodis N. Increased movement accuracy and reduced
EMG activity in response to an external focus of attention. Medicine & Science in
Sports & Exercise. 2005;37(5):396.

24, Lohse KR, Sherwood DE, Healy AF. How changing the focus of attention affects
performance, kinematics, and electromyography in dart throwing. Human Movement
Science. 2010;29(4):542-55.

25. Wulf G, Zachry T, Granados C, Dufek JS. Increases in jump-and-reach height through
an external focus of attention. International Journal of Sports Science & Coaching.
2007;2(3):275-84.

26. WuIf G, Dufek JS. Increased jump height with an external focus due to enhanced
lower extremity joint kinetics. Journal of Motor Behavior. 2009;41(5):401-9.

27. Shapiro DC, Zernicke RF, Gregor RJ, Diestel JD. Evidence for generalized motor
programs using gait pattern analysis. Journal of Motor Behavior. 1981;13(1):33-47.

28. WEINBERG, R. S., et al. Effect of association, dissociation and positive self-talk
strategies on endurance performance. Canadian Journal of Applied Sport Sciences,
1984.;9(4):542-55.

29. Kershner AL. The Effect of Internal vs. External focus of attention instructions on
countermovement jump variables in NCAA division | baseball players. :University
of Kansas; 2017.

30. Linthorne NP. Analysis of standing vertical jumps using a force platform. American
Journal of Physics. 2001;69(11):1198-204.

31. Marchant DC, Greig M, Bullough J, Hitchen DJRQfE, Sport. Instructions to adopt an
external focus enhance muscular endurance. 2011;82(3):466-73.

32. WuIf G, Lewthwaite R. Conceptions of ability affect motor learning. Journal of Motor
Behavior. 2009;41(5):461-7.

33. Zachry, Tiffany L, "Effects of attentional focus on kinematics and muscle activation
patterns as a function of expertise” (2005). UNLV Retrospective Theses &
Dissertations. 1862. https://digitalscholarship.unlv.edu/rtds/1862

34. Lohse KR, Sherwood DEJAp. Thinking about muscles: The neuromuscular effects of
attentional focus on accuracy and fatigue. 2012;140(3):236-45.

35. Conley MS, Stone MH, Nimmons M, Dudley GA. Resistance training and human
cervical muscle recruitment plasticity. Journal of Applied Physiology.
1997;83(6):2105-11.

36. Moritani T. Neural factors versus hypertrophy in the time course of muscle strength
gain. American journal of Physical Medicine. 1979;58(3):115-30.



VAR lasl Fe oo lols AY 090 (5 > HLs, VoY

P | FRRORC)

/

AY=N Y

o

Ao dlpch b ol Sy n omlerb sae ikl (0 porn s rad

(VY

~

Behavior.

/Qeysari S. F, Shahbazi M, Tahmasebi Boroujeni Sh, Sharifnezhad A. The
Effect of External and Internal Focus of Attention on electromyography of
the Lower Extremity Muscles in Different Phases of Vertical Jump. Motor

Summer

Doi: 10.22089/mbi.2020.7204.1790
- ' /

10.22089/mbj.2020.7204.1790 : Jlomws dwlis )
\

2020; 12 (40): 87-102. (In  Persian).




11 Motor Behavior, Volume 12, No 40, 2020

The Effect of External and Internal Focus of Attention on
Electromyography of the Lower Extremity Muscles in
Different Phases of Vertical Jump

S. F. Qeysari', M. Shahbazi?, Sh. Tahmasebi Boroujeni?,
A. Sharifnezhad*

1. PhD Student in Motor Behavior, University of Teheran

2. Associate Professor of Motor Behavior and Sport Psychology, University of
Teheran (Corrsponding Author)

3. Associate Professor of Motor Behavior and Sport Psychology, University of
Teheran

4. Assistant Professor of Sport Biomechanics, Sport Science Research Institute

Received: 2019/04/10 Accepted: 2020/04/20

Abstract

Different studies have shown the advantage of the external focus of attention using
relatively simple variables. The aim of this study was to investigate the constrained action
hypothesis by underlying neurophysiological mechanisms tests of the lower extremity
muscle in vertical jump under the impression of Focus of Attention Types. For this
purpose, 12 male professional volleyball players (mean age: 24+1.92, mean weight:
73.5+8.7) performed a vertical jump on the force plate under two conditions in a
counterbalanced order: external focus and internal focus. EMG activity of the lower
extremity muscle was measured during jumps by using EMG device that coupled with
force plate. Paired t-test results showed height of jump under the external focus was
greater than that of the internal focus, while there were no significant differences in onset
and offset times of the muscles activity between attentional focus conditions (onset
times:(P=0.085), offset times:(P=0.08)). Also, the results show significant increases in
EMG of the lower extremity with internal focus during concentric phase (P=0.005).
However, there was no significant difference in EMG of these muscles between the
internal and external focus in the eccentric phase (P=0.069). These results suggest that the
intermuscular of coordination are not affected by the focus conditions but the
intermuscular coordination is enhanced by the external focus of attention and the external
focus of attention increase develop more automation of motor control.
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