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Abstract

The aim of study was investigatee effect of focus of attention instructions on muscle efficiency and motor
performance of skilled Individual$n this quasiexperimental study with a ptestposttest research design,

30 skilled male golfers with an age range of 25 to 35 years were voluntarily selected and randomly divided into
3 groups of 10: external attention, internal attention, emitrol group. In the preest, the participants
performed 20 golf putting trials and EMG of deltoid, subscapular and Pronator teres muscles weceralsd.

The intervention phase was carried out in 3 consecutive days, and on each day, the subjects performed 20 golf
putting as well as the EMG of the muscles was recorded simultaneously with the execution of the golf putting.
After the training sessits, the golf shot podest was performed in 20 trials similar to the-frst. Additionally,

in the posttest phase, similar to the piest, the EMG of the deltoid, subscapular and pronator teres muscles
was recorded. The data was analyzed by the mireidnce analysis method. The reswatghe behavioral

section showed that there is a significant difference between the accuracy of the golf putting in the research
groupsihese differences were in favor of the external focus group. Further, the results in the electromyography
section showed that the group that received external attention training had a significant decrease in average
muscle activity compared to other grofps0.05). These findings suggest that external attention training leads

to a moreefficient and economical muscle pattern in movement. In sum, the results of the present study revealed
that the external attention strategy can improve performance in skilled athletes, both behaviorally (increasing
the accuracy of shots) and electromyqdpiaally (decreasing muscle activity). It is suggested that this strategy

be considered as an effective educational method.
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Extended Abstract

Background and Purpose

Researchers and educators believe that the type of orientation of peopletf fitergtioncan have

an almost immediate effect on their performance and motor learning. Despite the evidence, there are
some contradictions in the findings, and some studies did not find an advantage of external attention
or, in some cases, an advantage of inteatiahtion (1). These studies argue that the effectiveness of
focusing attention depends on the individual's experience. However, this research sheds light on the
behavioral level because the investigation of a neurophysiological mechanism has beerdneglecte
Some studies have confirmed external attention superiority, such as in novice subjects, and other
researchers have found no difference for experts (2, 3). However, other researchers have found no
difference in performance between attention conditiorsa€ionally, superior performance under
control conditions was found to be comparable to internal and external attention condins (4
Therefore, given that the focus of research has been mostly on behavior and bah@mperpose

of this researchsito investigate the effect of the focus of attention on the performance and muscular
efficiency of skilled individuals.

Materials and Methods

The participants of the present study were 30 skilled golfers ag86 #tandicap -B) who were
selected as voluntary participation from Isfahan Golf Club. The tool used in this study was the golf
target that the subjects executed their shots towardsatgist. Participants were asked to execute 2

m shots to a circular target (hole), with a standard pit diameter of 10.8 cm. The range of scores was
between 0 and 5. The next tool used in this research was the electromyographylewetectrodes

were phced on the deltoid muscleSubscapularis musgl@nd Pronator teres musclé&ubjects
performed the préest of the golf shot in a block of 20 attempts. Besides, 3 deltoid, subscapular and
rotator cuff muscles were selected as the muscles involved in golf swing execution and the electrical
activity (EMG) of these muscles was meaasd in three stages of prest, postest and during the
implementation of training efforts (7). After the giesst stage, the subjects performed 20 golf shot
attempts in each ssion with a 3&econd rest interval in three sessions. After finishing thetpstt
training sessions, golf shots were taken from the subjects as in thespséagewhich was with no
attention instructions. The data was analyzed with mixed analysis of variance in SPSS 21 software.

Results and Discussion

The results showed that the focus of attention had a significant effect on the motor performance of

putt gol f skills (n2=0.5009, Sig.=0.001, F=27.98
Sig.=0.028, F=4.07) were also significant. There wasrafgignt difference between research groups
(n2=0.683, Sig.=0.001, F=29.12). At the neurophy
of attention had a significant effect on the EMG
Furthert he i nteraction effects (n2=0.772, Sig.=0.001
a significant di fference between research group
attention also had a significant effect on the EMG of the subscapulmau s cl e (n2=0.583, S
F=37.76) and the interaction effects (r]2—0.892,
was also a significant difference between resear
the focus of attentionkda a si gni fi cant effect on the EMG of t
Sig.=0.001, F=12.53) and the i nteraction ef fec:
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significant. Li kewi se, there was a significant
Sig.=0.001, F=34.65). In general, the results of this research in the area of behavior and
neurophysiology showed that an external attention strategy had a gréateron increasing the

accuracy of golf pot performance and reducing muscle EMG activity in skilled people.

The results of the present study revealed that external attention is effective on musdeatiasal

area in addition to behavioral effects. In the behavioral part, our results are in agreement with the
findings of Pashabadi and Jamshidi )st and Wolf (9), Porter and Sim (10), Asadi et al. (11),
Westphaland Protte(12) and Bell and Hardy (13). Regarding the justification of the results of the

present research and their interpretation in accordance with the research conducted above. We can
refer to the strong theoretical supports created in this field according @ptimal Learning Theory

of wulf and Luthwaite (14), the Constrained Action Hypothesis of wulf et al. (15) and the Explicit
Processing Hypothesis of Maxwell aMla st er s ( 16) . I n the neurophysi
findings are in line with those d¢tashabadi and Jamshidi (8), Vince et al. (17), Zacheri et al. (18),

Wulf et al. (19) and Lohse et ahey note that in the external focus of attention, neuromuscular

activity is reduced and motor unit recall occurs more markedly. According to the literature, adopting

an external focus of attention can facilitate optimal muscle adjustments during the paskerve

movement effects. On the other hand, focusing on the movement itself can have the opposite effect,

for example increasing muscle stiffneshexithan the outcome of the movement (21, 22).

Conclusion

In general, the results of this study in both behavioral and neurophysiological domains showed that
the instruction of the external focus of attention has more effects than the control and internal focus
of attention group. Neurophysiological findings sappthe behavioral findings in this research.
Therefore, educators, therapists, and clinicians should be aware that changes in attentional focus can
affect both behavioral and neurophysiological levels. However, they must develop strategies to
maintain foads in the form of an external attention. Overall, we recommend that instructors take
advantage of external focus conditions when providing instructions and feedback that direct
attentional focus. The findings of this study can only be used for skilleexgadienced golfers.

Motor Behavior, Volume 15, No 54, 2024



Pal yd O
Coil 343 lLwoals
Cyeez%t awoEaAyA-

123 Awadl/ lawa®y H-0wo A£0

vAwMAwi % % ouY y CYyEOYV UdBv|j2AwiA L %42,CR4
T vVAOYVLEAD VA zZI| @ ¢ Vi

o b awy dvy REEYVe1a © | E Y WE
o b awy dvy REEYVe1a © | £y WE

Baharlouei K; & Wangwad V. S. (2024. The Effect of Attentional Focug
Instructions on MuscleEfficiency and Motor Performance of Skille| , /*+ 2 -5 A6 wé
Individuals Motor Behavior  15(54), 6178 In Persian. | %% A5 A5 weé
DOI: 10.22089/MBJ.2024.15624.2126 ’ n

aocci
y ty°o 0 ¥%awu tvyav y CieAABAEACE agcA3 %t agwoy wov |
Lvadlwi % tuoayY y CwaEONO ¢BhedAri 62 A« ME wvHAEWWEA @ Ewz
Voo XAW, we{yoeNizA G # G wAlew 8 1 30 Yearwwz AB(AZA BECHHT LAICeX 0 t Az A wu
EEAICV¥%«ECAZ LI ORAYRBYPIE atvi Ewl o. v ¢ oadyosdtia LywAEEY % | Cy
CovAnlal (Ndsr vou )°¢r %A ¢{ 8§ ACy EMGA GBCHPYWE ¥ IYyps .- Wy L
) ° &l %A EME ACH N E@WYAVC bWl 30 WO 2 ¢ H &by LvAKRH WG AT 4 &8 YKz %W -
Azwkt AANRG ¥ GCETHE wr° Eztudetv BERI~AA BB YU AU 4 jwED « + WU ;
6Co6° £ yi %0 Ayavrcwiv y) 0CO%E Cy82 AMQy wayi BMG y @ Eig-j vzt
Uesey yAvzeEwdi ¢ v Al J1 Yy 14 %Ki« il ¢ Yawiiw PAz 4N Jevéat £ ceCQe "AF° E wi
CEQy 2% A«AE 0 RBFwHA CABLYAMAEG WEY HiPzwWds ChEWA~ )1 Az Cyy %uCz
oA OWARRGAGYP<0.05)° b o BavIniwA AQy EQOMEEDANW GHCE PU Eawi | °yl Az
tvi OQwEyawaNws3l UBAGHRAG-i 1248 WA B WNE OXO0 6 v CRBRYUAPAE OGAywi Cy¢ A
o QIWCAHE OB wb & CEBGNY Ba T O v o & GWAGHEIWE &4 B A ¢ AAAE T Aapvhiv A
INE Ao adéH¢ By wWE auvAR@Rwmers AGE: wWADE) * AE %awu 0vvwi Eg %y %!
EMG | Cy EOY | &Caonivsasw il Al Ad YO W AW W i@ Avin Ay §
* Corresponding Author: Karim Baharlouei, Tel: 09133334016
E-mail: kmbaharlouei@gmail.conittps://orcid.org0003000947455903

@ Copyright: © 2023 by the authors. Submitted for possible open access publication under the
terms and conditions of the Creative Commons Attribution (CC BY) license

(https://creativecommons.org/licenses/by/4.0/).



https://orcid.org/%200000-0002-3066-4858

65 1y OO EOWU | Ywi  IEAORA kx A e Ml & w i
Au° éu
¢v¥z GwCz¥%u yowALhao BT ELAGAS RwA s vVECHRNVGWE %Y
L 3T 6 0)YLWWAG B CEMIGAY VvV BWRA U | Wi %UVCICRES 2UANS e
UvAyv C¢%ChAtwe Caoaydsdos Cpe HHE BABPYUWEZEWAPCEASA
Cy vVAEHXAVE A« ABA I AY iy 'CAH &P Wiy Wi WL BAaWAYT 08X 6YR0 E@ \
¢y A«Af WAYaOi «wz 668V ¥ Y810 jC phvidadveE 3%z ) @ YEAVE
#E%UCAL wWE CEv ¥z A«AEAPYC B AES CEATH AW O 5090 ¢ v
C%WCATWE § LH OGY %L A«AEf GAFWIYyHv CARDY MY ! whh(
i VEWAQITIX: WG v B POEIVAV A A € B4R, (B# °y ! %iCuy AiwEs Ivova tCo
A#V Y« W0 WiTORSBYENY AR & Vi CLEALE REWAT ML | EOOYIVWORIE T8 i W
%CR 8 ICO Yo pwdy B 0B BENIGEY Ciid WA ABAY Yol A/t el 6 A
CHvyBGuYs j- +BRABIARIAE AL %3 C& BBV LoMEBWEEACO Y v
Owhi°o g%uEA T WA GAP P tAEE Y WA vaEVHAD v: AR AY)-BE GAWME £
A« BE-EO-Aywée Cé” £ § A ¢ GLiAgwAACH Vi C3pdswd 21 wIOERGOHE 8W Y2z w
EEVvAAV v °¢°« &COHITaP BiolHUDyansd « AssiAdady Wy vaGizysC
-$) £ @1
oyl Atviv_Ea@yvml ACRNEEL &§YLARPRE K GALAOY | U
dubovnAoAr Cy¢ %C 2 ¢ kB itV °%io A 1» wi vEydw YAz Co
awsA@ pCouvprpyic " 0 vie A Coi %3  avREG A 1yLvARagE VLA «Oyi
twaév C%oeAz aéwoy CyyREzZOAXMEWE %0 0 VN1 BpWive A Lsy
Y-pU %OECod %O pwtyBAGAWIE vV ez AP ¢ AvwChdi %3 Ay
6 o E0 ¢ BYRGABIEWSNZGAVEAACOY %ol v wWil@Gwid ACo i 343
i v¥% OGvwnyj V 0v¥ZyyoECyyMOwsreASiyBzc #ts £ACA &
AwAv %z 0OYAy ey%BywAlyGEHoza Caoyps | ¢cezwdu ®AEA
Ecway y Gv¥%zvy VChv%ap ECwEHALMAGEAS CRWECEWE Y
, $¢A wwjpe o Eu CYv Ao
C- %z e ewd Cywréaw OMNeivg C wilzt WO AYWA @eassz | © 3
V (ADPECA -/ dwa p £ %% - pwe ECz 6 PGZ2 Y4 Gywy\A8¢ CoA ALY Y2 VAR U
1 3%8 Az¥%-£ AzCWRA«AE? AAVRHEwEE NV @ G b 6-+& 1. YO DA 3073V

1. Wulf & Lewthwaite
2. Optimal Learning
3. Wulf & Prinz

0 /a Yaw U0EA Yy W0 W oOEN 343 Abwdp&H Yk &



v %LEh & %waz 66
v Caoi % EE#uCArwEIUWEALKLOUY: %Up ¥ WU 2) 0dav %GO EEZ
OA Az Va covyPlydhi - OBegGRiYaf § W § 1220 G iy AR ¥ 30D YW U
At VE/EVEMEI&AW G @ RPAVESR Fan Ui A« AEC G owmBsVEOHFN % WE AABI
yooalui yoA«AE ANBLEWY: Adeiywdewd t AEACR OAAE
i¢ 1i¢AABGACACHESIMBAYT RaOBH WRPTAWWRW Y %t ¢ M&Ww~ 1 ¢ AA
OWEY v¥% °0j %wi CYyEOY ¢Cowlwd £ ¢EvaAWODRE &v vE 3ICip
I 1 Cuapi-yA$Iw YEvC dTaf p@ s vwhiwl ACWE & @ @BwiCH #%4¢ wA
“#+$.8dv Yewl Ga v A A+ Oy YOW a8falevwy  Gide~ SO WAL W B WK WE P
| 1 YA d1a vk @ & W Olnalp A« W #zZ8v Alvé Cé " £- (14 BE G &VE  %WEW~7
-$#CP P BT UE AECAE o0 A VAR wWaEGHwEr ELAV %4 v
a°cawEo awll, cudé CwPur vy WBpAWAGEZIE WyAYIME & vt Ly
1 3%] 6 UWE Ay WWwv CEWAIAG G £%10 ¢ O SAEN BRI ® Q& wakoye ¥ 0
OAywi Ai Qf#W8CeELfcCAWEvV C%y &Y EY Cyy %t 0Aywi
).# 4 ¢ AvA{3%£0 Cy y %t QA wi VCEYA EIRHAHIA v ino &Y RC3 ° %
| U-C@ AW ZE )o#Ct WE o33N0 | IWAAST ¥4 OWABEEHWAL ¢Apwr A MA vt ,
COWBE v %o Av  %awlo *v¥Aav | Mdwuwrd3v )°ozwé gCUbE d
C¥%v.A$ oyy vt OGwEy i @aBdw \od waegaw otyt 00h WAZA £l vifwv §) /
OWEYy Ai° OOVE WCY BRAy CBBERERAR UL ACA »w, £v €& %O ¢\
YLyl 7z cwl i APV YAEAIWA 6 WL BCh ¢ ATz © A A
CPwHdv Yz Ai %aold A«AE OAywi EVY% %z And %A Y
w@wz O aMme-f wdiwe wz ezwOu AGVRVARCWAgZ Edawnaly
cav ESYywWe Cé " A« KEBARAT &uv: %! A«AEf OGAywi |V %S
%48 OAAE @8A0 v ¥%«v 1 € FWAAI AU @A @RS TAB Ulwi(

PoCoan

V %A a°cpyv?! i 0WE! | I°ABRAGIWEELEZ T ivAQY CERKI |8
i vHUCCaE CA%%z | Lwiatuj BWAY Bl vig CSEGEE YOWAE Q YE QY
Oc v UEEMG ™ £C A VBAYYE o &ve-Ajdw iR E Sxnvpilo RS i WeiGeY

d0a 11 %yt 1 AMWAQGIT wRICRIE GCii M advAZ 6! wbEf §
aon Az¥%N 3% 6aY %z 6%y yNEngd %A agkEY CAwy.nCe2 C

I KEIACY CYEQYWMWCOWRACAE Az -

1. Marchant et al
2. Zachry et al
3. Lohse et al

0 /a Yaw U0EA Yy WG W oOEN &u3 Abwdh &k &



67 1y OO EOWU | Ywi  IEAORA kx A e Ml & w i

eCé £ Cy %
e Gtev’ BEwan AR « AC p YClz 34— iEw ADAWEC Gz 4 A% & W NEE y A ~
} T 60 peavs NaaEal EW i %4EBpz) Y4z avkikjz2 § vad ywedald v QJeROw
°oHpOAWAV OGNz wz &0f($ °Y°E xw, oyv VIARAAEK@C YAlyAvz &
IAWCAWE T962° @i A®NAELCC o { @/ W ¢ dvwi €2 0K VARG et
Ala 51Az %e¢ ! %vAQGUO GGNE PEYOR-DE A~ ! GWayE Wz VAN
OWR %EPpAGE CRAVWE RWECADE ). +p WECDH ABWh@ipphy Ae?
%ue ¢ %VvAU OUWE AKGE ®ICEFVER GIWLED Jp8aria cwayriwiCzb uC b«
Riv ®&ui » Az +¢.d ) §CAJE 18608, E 6-3w-HIv %y YL ARLE 1¢
) © & 1CHft AAcvje dwaWl VC {+4a A
cvCl oYy ¥ay Aa°a UCQYy WAW: jAzAivye AZA - 4§ fwD3Nay wiae Cé
Copp@A + avo ywo Av ad8 VAR A%A¢ ICAEAR# g B R.9/&S Av A -
tél UCChPELo®ORr$+H) CEApWaYyWRGEXCD - v A{ A 3%Cl 3 |
4+2%0 4 4 %0Oé wz pv HARY PEEMEZO valo i E vyYRREVEAR O°7° o U A Y
| YbowA ™~ v ¢ wC B4V O0E)viE C & & veAG &y AARELA | YA &Y pEuitgiw Ate v © E
LV ©%w- VL MRif ONP U Y3 ¢ A G UAZEC WEAVAEC B CE WE Az ¢
Qe EBméAnu AUBLEEVCOm U ¢c§wea | AEv AT %deivl SHERAD Y ° EL ¥
P #CY L Bt ween Av ¢ BLuBm)~Bl &3 tovvt OBWNERARCTD péiv %z Yy wo

aon(,a81aE
Figure 1- Golf target

Geywou awowsAvBARDGE AZA LAWIHACUFWind 6 v awoo Al
3 /wW£CT € ¥%n Tadovv AyD0 Wb & €1 ¢ Bamrwerdey éasadpowia woa At ) o E 3
) °© EMEGAVINvSEwalewersion 226\ Ay v 0 jAKS £ tve $uzotAC AAMGK 6 @Y ¢

0 /a Yaw U0ER %Y W0 W oVEN 4% AawpHik &



0v %Eh & %waz 68
Cvz Yufi Ly B oo { Bz AU EY EOWLAA viéw VEGBR vieuFi B %ol 6 v
wz ¢ Y@l av p¥pw A ( E@V 1V Qew il AW ART YIXRG A0AR OFVER t v ¢
C vy EO¥ Y%w Huzv Ak OwWEac {y&k odl wepvby ¥ P4 . % z ANidpD WipCwe FooA/1 3
¢ KpY 2@ MR R L v i OBVOUEy QY oMl ey wAT b NE T W
GPogh o0 v ahaiagrR BOysAR, ¢ AMEC Yt wii g Y Yan BA&w A0 j¢ Awun -
Az +@ARB/ADG Aol @98 & Az Abad@ivie Vi «Ca VAR WET 6 v
- #$A v ewl ABO WEEWA U A A BEATY.V e~ G YLwA U %l e ¢y
Ly e B O EaWZA A Opey v SRBC tEAERY: OO WE &ao6d j w~ Az %N
Www#.seniamordd °© E Aw{ mév =+ wEDNLEMITE LV
%1 )YOE atvt 2CNAEf e@§ £ vavwareawed 3EBAAX WA ¢ wwav
A«AEf O0Aywi O¢vuuE ARI BE vAiLl ¢ BWHA AREIN L&« vwA
| ELG¢ jADO3 %0 UWEE Adv ¥%E{ &426 I AkoALA DYy wi y CARY %Cz
E BIA OURIVA BN - 06 ABAGAEAE cbov BAa AL wée Coy Ao~ A:
¢ CbNVE (PeEAANW | aw&E cAvafip ¢ Kva 2 NAEG vy Ao At
vk a0 BECAzywWBAUAUA A )Yoppi 1, Eu da°a ¢uA Az 4o
WCAYMAD EBN ac°cpyv?® i 0y %W CGh Wan i) *yE &40 b VBEARE
¢ v ¥%«v OAwl JEOGAW Aj6 30AD (FVES ¥C1 § FJOIYO Wi EWCHWPAEA § xw
y Ceen iAo®KE vW~OMA & § P4y 1¢0&E, Iy$ ) #E (CvAGPVEZMNE ¢ wa
A X1 2 Widd y %o 00 MW ASEAEWWOWAA A By, E0 %A a°pyv?eis
¢ Anildz )eyH g Cawg Ad OB v AK ALY S TvB8AVE ook, O é
¢ @A nAGK ARGV fLuavw Y40 BAANANE CAO ¥ RO OKT c wedwwira Al
Yl YCWL A v HQAASNEEAC A v ¢ %ou CY&a8] B &iUva® 3¢ v & o
UCABEVE 3AYiowAz EEEMAT LY T AV WRMAGEAIWEOQOAUAP S %0y L
i°cu Az Clé #aggOAAMENOBRYBAL wav © bz @F° yUlBEA i WWwd-y v
#GRaE v ONAE vWwaA o A1 E |z %i# (NiVs ABA - AAEIENA 2R wy ¥
UCABEVE3AVowWNAI z A0 A + AR BNCEBRIALTT B CO Ai 1 oy1s
CVEQAUAGS® %u © PAywChH CHAE A O «0 AwWdjE VEREAT ° bz A
a0y ACoyEWOCAIU AR ] V1 %a @Ca )y Az KACRARLE (AP
Yl A «ONEP dIvANARIA 1 ¢ WA v Yoy CHA QR ¢ BV ASRKEY aBdeyi +~ ¢ d )
Y%z a6 Az¥%N Evama«v =wOoBWE! Al ¢ jp BAR &R N2V, 8GR ¥4 C

1. Morre et al

0 /a Yaw U0EA Yy WG W oOEN &u3 Abwdh &k &


http://www.seniam.org/

P YOPA lx A\ B BB A w i
UCs T A. 2ayw%j AEyvHurdvINBKE (AVHE AR NECYNIBE A
A EOWERE A & EAjt Groveivb A\ yEAA &L Ay R AxiAz ¢ d ) °ppi ¢ér A0
wa - WB{ Aw’ 0 @WE ¢ C el | NEAB)APH WO RESTY 48 A 5,0 £
¢C¥%zv¥z CAW¥%z cawu! 0DABAAAAWP Y VCRA®%REz aé wike AV o
AWECHALEH) ° E Ay dagyj BCOw{ p o AUy Ledva Y4614 0)i° B y3
¢)& ¥iv+y@vypid OB /A | #BgSC Yowr YA ¥ wzeo A v

69 13T Oy EOU | Yewi

EdyAwlo dwe

C)Aave Btavoyena ¥ %t wikt e Cé” £ vavawHEOH Pk Azt O

i EOY §y Co®%w€bid aWhYywWyP «iCoywcCu U
Table 1- Distribution of Mean and Standard Deviation of Motor performance and muscles
EZEN) Cyy %t Cyy %Cz A6 3 %L %uCanau
Control Internal Focus External Focus Phase Variable
2.70 Bi67 3.50 (52 3.40 Bi51 RG] o
Pretest aon Az %N
- . - 0AS ¢ i
3.50 (52 3.80 (W42 4.80 (V42 HAle. PG el
Post:ces;
35.10 (N7 34.70 094 34.90 (N87 GRCe]
' ' ' Pretest o Ct AEMB! A
- . . 0At i
36.40 (I69 35.40 No7 31.200/78 UAe¢.  Deltoid MuscleEMG
Posttest
. o - 0ECs|
34.60 (N84 34.90 IN73 35.30 (N94 Pretest Caeoi RBMGE A
36.00 (66 34.90 173 30.80 (78 0 At ¢ Subscapularis muscEMG
Posttest
. . . 0ECs]
35.50 N26 34.70 N33 35.80 (N91 Pretest L %A A% b ENG %
- . - 0 At ¢
36.50 (81 35.20 (V78 32.30 N25 U A <. Pronatorteres musclEMG
Posttest

Y& Yav 3a1¢ BryC iyt \inczvav §
W& A AVEWARIC £ w U

6Co6 £ OA

¢ % B@rz ) ? HA

i ¢t ad@a B COWEYECE
L jv a8 by A v = ABBPRGHEIT)

Polawth v 7t g Bekas oFtt Aol azth [iPobn =#1,8+ AT wz CPRU:F OA%ev® Y Az
cv 061 v UeQu CyYivime ¥irysw BTy v Bl WAzt Ay ylay UBEE YL Jwil
o et at5 + REox o 72 OB} Coe }é%l’ﬁ a%@bbuﬁé«\%i ) © €1 %N alt waeoAv C
| UEWEY%2y AG Y EBHFDALTU ICEEE 47| ¥, 358w Boer &+ QFot

0 /a Yaw U0EA Yy W0 W oOEN 343 Abwdp&H Yk &



0v L@ & %wigz 70
GWEY O0AU¢j UeEv ARyewioWgy §) °6EHzMWNYaza t wadkzA v Qiaey,
ACU © @W B, Y6l BRIz S B ¢ Ay BVDHD WEWRE, vEV AU ¢ Al
) ¢ Av v V@ Wash 0 R @ ZENYLCARWE X wy
aon Az %N Ge¥? y&wai Ay wBoivAsdady °f« 0AUe] Az OAz
Table 2- Findings related to repeated measures analysis of variance test for putting golf

. i v¥#uCCAE ¥,Can
Eta Sig F MS  df MM PV ‘ )
changes Source Variable
03 v %u
0509 0001 2798 1041 1 1041
Phases
a3y Y a6 A
0683 0001 2912 501 2  10.03 y 7 .
Group Putting Golf
3 v 33,0 0,
0232 0028 407 151 2 303 aywn %
Pahse * Group

#4841 %yl ClWviwpbl %CEME ACQA aj°va-vo B PG ACA T 343
e CéaEu wiiCz po#astehz @ V.S WO UWRBE Fa# By +niiCph° Ga |
CyVy %eaepz Cilymoaer~ awWAIE.W « 1A Y23te wiasighz+ )6 By 1 L A« y
A«Af ayAsiwio CewdAi v (wWEGCEACAWE ez WE{ BEPEE WAY
i SgweeE, E# Y p i wz sigGoy 4,0 AP AL wia Ao Ty # Ak AWz 0B\
Az ¢{ A&y VvY% ¢%oECz0 yerteRA2 CEWESLGL UARAAE AGAEWIWZ &)

)tvt OwEy aoay miw~ 1 %

i EBMG ¢ v %z CawhiyEy waChiAy we “AB A WEHC € G AU
Table 2- Findings related to repeated measures analysis of variance test for Muscles EMG

: Y, CC A 3, C A )
Eta  Sig F MS  df MM i v#CCat ncaed
changes Source Variable
~o v a0
0201 0015 679 418 1 418 0° v U
Phases
ay %h °Ct A dtl
0.796 0001 5254 3726 2 4753 S .
Group Deltoid Muscle

ay %n %
Pahse * Group

0.772 0.001 45.79 39.26 2 78.53

53 v 0
0583 0001 37.76 1601 1  16.01 0" V7l
Phases A . ,
Ay Y% Ceaeo | ¢ £
0.720 0.001 34.65 28.81 2 57.63 Group Subscapu|ari3 muscle
0.892 0.001 112.04 4751 2 95.03 ay i %

0 /a Yaw U0EA Yy WG W oOEN &u3 Abwdh &k &



71 1y OO EOWU | Ywi  IEAORA kx A e Ml & w i

i EBMG ¢ v %z cagwiRhiyEy waChiAy we “AS A WEHC € G A
Table 2- Findings related to repeated measures analysis of variance test for Muscles EMG

. i v#uCCact ¥Cawol
Eta  Sig F MS  df MM A ‘ .
changes Source Variable
Pahse * Group
A s oas
0241 0007 858 1041 1 1041 0° v %u
Phases
ay % L %A a°pyvi
0482 0001 1253 1446 2  28.93 - ‘ by v
Group Pronator teres muscle
ay %n %
0.620 0.001 21.98 26.66 2 53.33
Pahse * Group

sighb+ , @6 45, 1 Vv 1 °6GAVA mapt PWA 6YBGREE A O A WP b AV & BA |
PieSl eCayeuficwkz F/6éhdsighe + nvow 2w b0 WARGEY Faa¥%8 v U Ch
°oE atwenAv Cyywaafz advoBaw&~ ClRAYAE PO kightz,\) 1 Wol 1
Fywan 0Cz wWApPE Ai v GwEy LY %k, C{ZEPAz 0%
Az A«<AE wz )sidewd! 0Bk pY WaviBEwW AT Y i Vaw BB z # O wd.C
dawsy GwEy °Ct Amdr A6OY ¢,C0 wpadoaidiils! iy @ yCWiE C z
F.é2 1sight+ + 60 35 ! vl Clenly wipM £ BROBDWEAE - 0 AW Wi 19AiE 11
sigob+ + 62 -$+ @ Ce A EWR wiCz K6, 8 Sidv& + iYW P UWRE Y| v %8S v
Az 2¢woy Ai ©°E afijwveeflvawy§weep A &¥andv %0 AL
0 Agywihsii ciwGz wWApPE£ Ai tv: OGwEy Cwy Bé&yAbG{ GEUEE
(ICoywCu Az A«ASipw 5, )0kl wisigid iy W)z v Bk IAEZ  JOGABEN
“orrtveeivwly Caomi ¢ £ A6OY ¢CoOwp HR®RAMzEGW: ¢ %o E
F .60 .sighsr +n2 h§ 3B 1 Yav 1 1CHAV 1ave ppby METE NULAK 1A £A GY@WwWi | A
sight + 26k -3+ & Cea E ¥ wiiC z FejHa*BgheAz2 e \b4 WCRIw PACY v %8 v
Az 2¢weoy Ai ©°E afijwveeflvawy§yweepCA &3 andv %0 ALY
0 Ay ywHf ciwdz wApPE£ Ai tvi OQOwEy Cway B&yAiQ{ GB4EE
(CoOywClu Az A«ASigpw 25, )0l Wizxhoyew ey WO W AR A7 v @ el
YAV I LAWEY pAVOVLAC QHWH A %l v Y%, CApBEREEEREWI Cy ¢
¢té! EEvAav %z g4 Cyy3s%uCz A«AEf OGAywi CAEv %oAy
WaEl v 3o Az EEWU%v € veészo BCD °EHE § AC 63wdbvan Eawda W %40
) RV Bt WVadWA (Ey z %t e Cé |

0 /a Yaw U0EA Yy W0 W oOEN 343 Abwdp&H Yk &



0v @A & %Wz 72

35 I I I { I L I

34

3

3

3

2

2

27

GAU¢] OBAQ~ | GA© ¢ ) OBAQ~, | OA4 o | OBAQ~ |
pretest  Posttest = pretest  posttest = pretest  posttest

¢Cowba

Means of muscle activity
e I A

o

i EOY

© ©

Deltoid ©° Ct A cS@ibiscapularis C sex | Pranatdt * %A a° p
teres

a60 ay ¥diwy 063 vvu w%{- PEBY ¢Cdwbad UCoywCu
Figure 2- Means of muscle activity in different Phases and groups

¢ uChAi-¢€ay  z
CgMEOYE AODBYV jVvHCCAE § &adPdwY%ARARG BC EInEL CRZLY
tér % E%HUoECz Y%voupLy LYAARAZz AAz * %4 p @ wEg A £ YivA
“%viwpbu Eawi Cyy%uCz A«Af O0Aywi ay¥wn Ai tv!
E.z %! T wdy %I YehiapwidBiizeond EQY #ECOoWwba whk?
C°CEUG« Ao dWwdzIwElwod®B pEI <t W ¢ LMo dWEE C2 ¢ AADAE
I ¢ Yowa+ g . G WAL/ 0 wewi-0+E aiC Ac 5 Andh £1 BB ¢ -3 #
dubov AP BE-BuwBYVA Ce. € ..04# ¢ 92 @ BEW-)WSH+a #
y %Nws3 ecCé” £ 2¢é¢wony AC«AE 1 A0 Y% )t Az Waw
Ae Uy wz & avw @A éA WRRYIM A QIET-0aied- v; e e £6 wz €z w(
y OAAE 0 Y%wihj 0 Chvairtkd VOURVEGIIONSBATAME v aodéy Af
) 2#1ES L Y+ B LLWEVENH

1. West

2. Porter & Sim

3. Westphal

4. Bell & Hardy

5. Masters R, Maxwell

0 /a Yaw 0B Y2y W0 W QBN &3 Aawdh &% &



73 1y OO EOWU | Ywi  IEAORA kx A e Ml & w i
OvaP Ed yip Udre JAICNGLAA G A6 § 4oy AhpcCiAwe CB4CAI 1 %ie W
Cy y WwCi! C{AaBRESE CUE wizv-A+$U & Y F0 § O0AAEL #$%wi Ej  C
6T E Az 1 ¢i %3 Aywiawi ja dEaepaAzCOERy DAERE A CANONYE0.
O%opi v&i ¢cémHWi AA- *AEa°peEj %a ¢v Uywo § Ao. wh
Az #Cy¥WaHC2{ Avidb ¢i % jvyis&v ¢uA Az Gp 0t AdGy
-pu CywagvwhwAhALowi &VA- -y CRVE %~ EWEUpAY W&V b o H
OAz %0 ° iy v O  SvEe WEC N 3.4, R ¢80 368 awic 343 | owb3aanwO 0y ) 1#
).#, 8 °uj wi .C¥ EOYWwWMYCO wh@ WE Ge iR IWOE® ECWWWA BLA| #
i WYEOV ¢v U{pUu 1+186%$Qg&nmFappi 6MEVI| GWY BCZz CAwT
OAAE Ai v % CET'CYwiANUGMANE W EIME VIAE#CAY Cyy %uCz
AU&Gw? C¢VY% %zABa®iI 3»wal § ! AERDwiiC®E@EHawWadkh~ Yz b
AENG+PATWE A 6 § a0y ApCAz . @%uEAEWEI dd Uy Awaz w
-$) #0E w z

gy CE£j] % ouayY Az ¢BMVREWD ECVvAAIOUCEACDYWE O
6uUvAY |1 ApCAz ¢w%wChitwé Aé%nUy AwAv %z )tvi ©°3y
%BAGO )Cwit%HA ¢ %UCAL we § ! Miadd YO AMEBAARE W-GHA
eV UCp°0a V EERAR CABB ¢V Buxv e waa °CyBuG et Gacy  CEAwo/
yoalyui ¢ % ChiaEp i v A vy @u ACRE |y AEc aXwaedWd Cy
JCABES CT ~ EC O VPGV IMMAC POY A ELEUCVY ) o pewlay ¢E%CAADG« C
CUEWZY V %Cz AMB UV EYOYY &Y ¢ BRKKRBLAGEHAUHL WE WO
A-Coy %z Ai %uES$S Cyy vacm YMCAEA Ay who B>COw, £0vj | jUvEs

#6%opi OEVHES °ywvoey Ai %0f AbBPEwwiEYy wathwAP &
LY w D vl vy AR W Vel 3.3 A -CQin y¢ Y34vE QAT 3GEC )it GALEY E €
Gwz %N 1 Cy B @0 dheBDIPVAYW iy YHCOVE S BB i Sl 2948 v CCEEC ZIAG LV v
atwenAv EEVvAAv | %o ECz Gv yCWv aEwiE B 0 A CAEIY L Caz ¥ TAK
O%upi Ccwa°opéej na Cyy ®az aSREMNESEIUMH WY & CwER vz
| CYyy%CUERERBES GARRU wip @AWY VAE VAARAWAGo? A |
-$) @ueje AT Az EHeai dGwl¢g ¥
¢tChévy Uév ¢v OCROAw wokiv AiId 3N CHwAIC z %A «AEW I AL
i Wi YdwAZzv VA IAKUIAEE GO AY Wi AUAYA (O Ewe i e£y CQUEARU &

CAv yoaB«aWMBEWED wz# 0 WP S wibd 126 %@ BimlszaiBcPpz 1 A (O
0 wjl%u %! a° Co Wviip ¥z y Launwb LAy v Cbhzweg %Uy Az

0 /a Yaw U0EA Yy W0 W oOEN 343 Abwdp&H Yk &



0v %Eh & %waz 74
l waw~ ¢y% Ai %0Ef£ wz Aywawidj Ai °pi yCa%UE v
Al pév 6Cdr Az |1 ao6n jw~ 06" 0 wéA~ Ay wiECd ABEwWz, W
Mdwi o3y AAEVWT] CEXgb iA VONBAE W ¥« \C 08 EOmAl R zz  jewi ¥
vt Cyy%uCz A«AE ¢ wewdrAy PHC @ 321 C NnAAV EwYe AT Yy QizE v
/| $#¢AREv Gwhy | Af ALEECHi ADdubwas:wEBRAyY ¢ wHkz Cy
| GEV ) cagvEY ac° C° €Kk werwlVaspEzZCy w A 0 AKIAE ¢ wi
FWwHRA vAv I con{ U WAEED b € y KE O v Y| 0% CaAVa AV |
¢¥hwuCz wé ¢Aau AniyACAjv ¢QGRAwy: QCGuovivs&sv jyd Boed wA 11
ie Ai ¢CAv 0] ¢ ve woARyH CGUE b cuvaA A0wEivAe GRJE WEYA YERPCEAE: \
OCAEE ¢v¥z L% ¢HAEELN &4 AQY %LCWEHIS wEy MARA %z A
-$)i# MEAGE 06! wkE
¢C{ Ey CyVy %&UOEA ¢ AR 0 AYwi wOAGMNE vivs %N wsa vesrdé " 6£C #PLe
¢VvAvaz ¢aAAEYyIT au Cyy %uCz AODME#SRAKI V¢ e oF! wamd Aw
lv¥%AVECAVDPEWACOEL MEOGED WYEDVAZY MWEeCér | 1A
¢AC™ uCp~ uUGv¥zwpz Joy¥veoy ¢i %3 Aywawinj O %o
Oy lvHE 26 WEY VH VP v AvABBDIREE v WHCRA WVawWiwezAb - ° £ Az ¢ 3
Az Mw C«¥%E | LEW%Y L] € P #Cy °oaIrPES:VvW/EAoARGE NARAE LHEAWNEIA
Co . wp B GAEE MOCN'S ARApthd AAOP#H xAdO0uU %I d6aG4Y Az
z ¢{ Ey Cyy*Eziadxg PN AL YEE KE WE YWEGRI@ECE 4COT f
Ew- F ¥AUC ulexi ¢T%PA0 v AwdNppICo- WpE ¢Ewa¢gwCy
%l 6 Gwe fAY2v AV Yo aébivily #e AV %k Gy v L WA SA QAT COEEAET A
Y%z Cp{ 0 2% . 3%v Awivisy V6 @ VAED# eE Gevwp o kw
| U.6W YzAnp zCy) WLt AKX RBEEWEROOT § V4a€z ¢ R« A 00 AW 1
Az v¥% ¢ %0 0d%8yZEGe - xwp3kEO NDvz whpAAFAAcB Wz UWPPE VU
wja ACRELUC ixad G wiah et o wt oA Wiy yIzCwp UA «VAKE ¢0 Alyo°
CowCEd %U ¢v o dY% %EVIEA wE 0°&EY W LNGR W &dazCHACAHa«E
Ai CywaE w2l NeEAwe A%AL 1 341 6 6 G\BTBAYS wAREY ! Av %A «
oy yCAj 1°oywnvt A«AE
A0 OwWC)RY LARLDP&W: A2 YA« AR Mu2iz AGAMWME Aié 184zAHwWiV
GwCo ZACEREOVY L AEAV CyAz»PARA &AAtEv daimbid vevk B i § ° E

A
|
1

1. Castaneda & Gary
1. Totsika

0 /a Yaw U0EA Yy WG W oOEN &u3 Abwdh &k &



75 1y OO EOWU | Ywi  IEAORA kx A e Ml & w i
Ai 0 CAo¥! %ii ¢ vawkiz aCAEAUI|] +wopa altAWiEs iC¥epdiz ILOyEYNIEL
i wéCé Kodgwe oliinBv ¢zA ayEY )t %v:AE%EYAURLEY T
Al o hzCyywCzawhAl Ai Céw« wWE v@l ! AWERWAED W
atAz T %Az ¢AEE yévOAE 0) %! Ay AwbBwl ARIPPEEGE &
EwdBwe | ¢Y%wob: A EHEWBW U WawCVEZ« | ¢ Av 2 ¢&v Y% Md
| o CtER® 6 %!  E®A¥ECz ¢CowbP& Eawi Az %-pu Cyy %uCz
Cyy%uCz A«Af taw-¥ne EHEIAWEH OAwdse { Y E L %A a° pyv? 3
| wo ACH% @a§ 348¢ wi° BWwzEy Cy E Qw yie zI CyoBhGYvEga° ) “w
CyEOY C{TY 20A wnt Cyy3%uCz VAHWWEE LOWIAE Va 6iay,
wAzv €U &@e§V 0 ADp DECWZ | %% K0 IWEPC i 3WE )Wz AA
Cows v ¢\AY% yEERBIRCHppGH L ay wee Av CyEOY ¢Coéwba& 0
¢tCowba CAv¥UAACUY %al dv Yv AZAL )3zA z0 WAE ByxiAchl- P/C y
| AECBOAiv oA Ai tvi OQwEy 2¢&woy )l %i ¢{§ aodow,
EEw-8jrtvi)Eawi v %A AA y %uAyr j EOY CyEOY ¢C
%-pu Cyy%uBzaCAYABC&RIAUY YAz E WC iAMKzA YOI VWt 2z Y¢ W
CYEOY ¢COoAPEWEAWE vV 0)CDHXE A%A WEEOY UEGzv Aalvj YAwi
y ¢yw Y»wou %CUy | uCéé o %ueEwA )ecAv ae{eg wun ol
o i Cyy ¥l @3%e ¥ul HCAEE oA +BOBCHWT 10HB S 40 ¢ BWV @ a V
YCAv AC«AEf odzwé CyyeuiRE AkHKBEE! LCAYV LAZWRAECY v Y\
Ovewl-@ /0 vesai kg, % A G« | ¥ ¢ wz wE ~A oj dweeC 8l " iFE V236
A«AEf KRGAmCY B @ V411 ¢ C 6-wHHa+ OB/ &AW T -0%8$2 Al VASEA 0&F0 y# 4 6
ORApPY CYyEOY ¢ CoaPvEGbva @i AwWAB RO Ch Ew wpiCoE~ Cy
oNhwa WUy %l ¢i %P L w-aCv %4 v B WA {oigW @ A YW i U
PICGU osavwa acCaibh 0awia & “CYEBOWzE CEW YAw E b §2Co0W £y Alt
Az ¢{ Ay ¢y i?! viASM WORIi YRXRBTI 0 AfAwi CPODRGVWRAD AL
| °oCt BMcE&t ARG OCOoAWRE | /AN @3CPRPDBNOW LY AGED ° GAY W
Awdwe )acopeiv QpwesOvyvw ACKVA B i 0 A@amNi ~woh &y % %A a4 ¢
6uY TA- %z Ai %ufE | ACB IR BCWwO AWAACR®E ) 8V L Buj z C
WEAME | EOY ¢Cowba %! MBAABYIYERERE AAKZA £%-OPRAY Wi & A3
% ¢Av Cyywnt A«Af O0Aywi UEMBE&Y¥ AEE v %w

1. Vance et al

0 /a Yaw U0EA Yy W0 W oOEN 343 Abwdp&H Yk &



0v L@ & %wiz 76
avwia #; EOYCGIREZ &L£0HhuadiBmS GEEEYVCI EDNABPLEAK W
CABAy AT #AO6O0OY 1 ¢ %t Coi %3 ©°3vy xYW« EAODOVS
a Coniviparia Ew- A-Caoy 16 06CUT L BLEEKEAWE ¢ %IpU
¢v¥z Coi %3 ©°3vy CyvAOGBav GAwAivCCEWNERBIWEA B R ¥.3
EEVAAvV V | #BYEOXKS 0OV %1 ¢ Caplan@y’ O Y Chana 3ol &43 % &
yVAWPRIAR PHBEL w-Ev W)t AW Coalliced t avCHRIY Bfi+ W&y v Coeh &
eV o °e8wz °yED WPhldidavwe cAy AFEY WCFAWKY €/« BTy
2 OA ODeedAAEcylIc W BIERAE WGEY&4-C v %z AP CAz § %o
| x A @@ « @9a2s AE %G E Ai , ®A € MycdvA FPz0 1 wWezY ve G aivéh
/| $ #CAEL %48 % GvyY ¢CC%I Y CHABWZE A« A

N

7

o
an o

1 #$ 00 v %wi GAae &yw EC v zengys NOWWE o av@ & Lt Y EAwi §y a40A Az

EMGSC o i %3 gu ECA - 3 AGBRWA ZEBEMD GHwW) &8 +U VENY UR # A

CRlEawiGkiy a0 i CEOCUCCHOHLWER Té!l AG %o PICHIE dy w U
T8 CRECT %3 &a%wOr CA{CAERC HAQAAR Y ARz Ay MB ol ¢AO
WO Coi %3 AEamwyCCHOWN - CyV.Ce i\ w B WEPWEL2 wa

aC61 £ O0AO %! QRYCVEODYWABCADAW®a CUph EUBwAE
AAT PuCpv#EYY%YVAEAE OAywi$ ¢i % Lt A. ¢yY¥% %z .
ac¢A3 Y1 %A Y%HAHRBCE T £430 @ W wCEw LYo R P EWE OXa Ew
y CyvyiraPAUALEABAYWAEY CE%UoECz jv¥%us8v Cyy#uCz A/
o0V %oy wl¥%l ICEWIZR Y Clelk é8é duzgtwp 2414 SSPUBARCAGVIL SCHWaA ¥

OW3 )EAVAZO z %CEmME Ci & AKTDAAAKQREY AN WIUTE EBAW FECK A2F

1.

2.

3.

wPGp GACI A£ o0WCEFMN MAzA Avll WAz Ci yIiEdrs vapseB iz 0 W g w i
Awdwe )oy¥{z auACu CygwCa Ve AR« ADYUND @B v AE ¢
Az D&Mz wizwzy » ABA G aGED I ACHIAE Wi w B NWE % 8\C &8¢ \EVaz

y¢-v?t¥w~ UANAO U0év Az

Uzwpu
Anderson DI, Magill RA. Motor learning and control: concepts and applicafib?ed). McGraw-Hill;
2021.
Wulf G, Lewthwaite R. Optimizing performance through intrinsic motivation and attention for learning:
The OPTIMAL theory of motor learning. Psychonomic bulletin & review. 2016 Oct; 23:4382
Badami R, VaezMousavi M, Wulf G, Namazizadeh M. Feedback about more accurate versus less accurate
trials: Differential effects on setfonfidence and activation. Research quarterly for exercise and sport. 2012
Jun 1; 83(2):19&03.

0 /a Yaw U0EA Yy WG W oOEN &u3 Abwdh &k &


https://www.amazon.com/Motor-Learning-Control-Concepts-Applications/dp/1259823997
https://www.amazon.com/Motor-Learning-Control-Concepts-Applications/dp/1259823997
https://pubmed.ncbi.nlm.nih.gov/26833314/
https://pubmed.ncbi.nlm.nih.gov/26833314/
https://www.tandfonline.com/doi/abs/10.1080/02701367.2012.10599850
https://www.tandfonline.com/doi/abs/10.1080/02701367.2012.10599850
https://www.tandfonline.com/doi/abs/10.1080/02701367.2012.10599850

77 1y OO EOWU | Ywi  IEAORA kx A e Ml & w i

4. Badami R, VaezMousavi M, Wulf G, Namazizadeh M. Feedback after good versus poor trials affects
intrinsic motivation. Research quarterly for exercise and sport. 2011 Jun 1; 82¢2):360

5. Chiviacowsky S, Wulf G, de Medeiros FL, Kaefer A, Tani G. Learning benefits ofcsetfolled
knowledge of results in t9earold children. Research quarterly for exercise and sport. 2008 Sep 1;
79(3):40510.

6. Chiviacowsky S, Wulf G, Lewthwaite R. Salbntrolled learning: the importance of protecting perceptions
of competencerrontiers in psychology. 2012 Nov 2; 3:458.

7. Ghorbani S. Motivational effects of enhancing expectancies and autonomy for motor learning: An
examination of the OPTIMAL theory. The Journal of general psychology. 2019 Jan 2; 1484.):79

8. Hadler R, Chiviacowsky S, Wulf G, Schild JF. Children's learning of tennis skills is facilitated by external
focus instructions. Motriz: Revista de Educagao Fisica. 2014 Oct; 202118

9. Lewthwaite R, Chiviacowsky S, Drews R, Wulf G. Choose to move: The motivational impact of autonomy
support on motor learning. Psychonomic bulletin & review. 2015 Oct; 22:8383

10. WuIf G, Chiviacowsky S, Cardozo PL. Additive benefits of autonomy support and enhanced expectancies
for motor learning. Human movement science. 2014 Oct 1; 2012

11. Wulf G, Lewthwaite R. Optimizing performance through intrinsic motivation and attention for learning:
The OPTIMAL theory of motor learning. Psychonomic bulletin & review. 2016 Oct; 23:4382

12. Wulf G, Lewthwaite R, Cardozo P, Chiviacowsky S. Triple play: Additive contributions of enhanced
expectancies, autonomy support, and external attentional focus to motor learning. Quarterly Journal of
Experimental Psychology. 2018 Apr; 71(4):824.

13. Ziv G, Ochayon M, Lidor R. Enhanced or diminished expectancies in golf pdttfhigh actually affects
performance?. Psychology of Sport and Exercise. 2019 Jan 1:80:82

14. Wulf G, Prinz W. Directing attention to movement effects enhances learning: A review. Psychonomic
bulletin & review. 2001 Dec; 8(4):6480.

15. Zachry T, Wulf G, Mercer Bezodis N. Increased movement accuracy and reduced EMG activity as the
result of adopting an external focus of attention. Brain research bulletin. 2005 Oct 30; 6794):304

16. Wulf G, Su J. An external focus of attention enhances golf shot accuracy in beginners and experts. Research
quarterly for exercise and sport. 2007 Sep 1; 78(4)884

17. Pashabadi A, Jamshidi A. The Neurophysiological Effect of Attentional Focus as a Function of Expertise
in Postural Task. International Journal of Motor Control and Learning. 2021 Nov 10; 34%):36

18. 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 Nov 1; 36(4)@50

19. Wulf G, Dufek JS, Lozano L, Pettigrew C. Increased jump height and reduced EMG activity with an
external focus. Human movement science. 2010 Jun 1; 29(33:440

20. Marchant DC, Clough PJ, Crawshaw M. The effects of attentional focusing strategies on novice dart
throwing performance and their task experiences. International Journal of Sport and Exercise Psychology.
2007 Jan 1; 5(3):29303.

21. Ashraf R, Aghdasi MT, Sayyah M. The effect of attentional focus strategies on children performance and
their EMG activities in maximum a force production task. Turkish Journal of Kinesiology. 2017; 3(2):26
30.

22. Ay AN, Dol ukan YB, Yi Il dirz MZ. The effect of attenti
Academic Perspective Procedia. 2018 Nov 9; 1(1)240

23. Couvillion KF, Fairbrother JT. Expert and novice performers respond differently to attentional focus cues
for speed jump roping. Frontiers in Psychology. 2018 Nov 29; 9:2370.

24. Halperin I, Chapman DW, Martin DT, Abbiss C. Téféects of attentional focus instructions on punching
velocity and impact forces among trained combat athletes. Journal of sports sciences. 2017 Mar 4;
35(5):5007.

25. Porter JM, Sims B. Altering focus of attention influences elite athletes sprinting performance. International
Journal of Coaching Science. 2013 Jul 1; 7(2).

0 /a Yaw U0EA Yy W0 W oOEN 343 Abwdp&H Yk &


https://www.researchgate.net/publication/321010536_Feedback_After_Good_Versus_Poor_Trials_Affects_Intrinsic_Motivation
https://www.researchgate.net/publication/321010536_Feedback_After_Good_Versus_Poor_Trials_Affects_Intrinsic_Motivation
https://pubmed.ncbi.nlm.nih.gov/18816953/
https://pubmed.ncbi.nlm.nih.gov/18816953/
https://pubmed.ncbi.nlm.nih.gov/18816953/
https://pubmed.ncbi.nlm.nih.gov/23130006/
https://pubmed.ncbi.nlm.nih.gov/23130006/
https://journals.sagepub.com/doi/full/10.1177/0031512519892390
https://journals.sagepub.com/doi/full/10.1177/0031512519892390
https://www.researchgate.net/publication/269096224_Children%27s_learning_of_tennis_skills_is_facilitated_by_external_focus_instructions
https://www.researchgate.net/publication/269096224_Children%27s_learning_of_tennis_skills_is_facilitated_by_external_focus_instructions
https://pubmed.ncbi.nlm.nih.gov/25732095/
https://pubmed.ncbi.nlm.nih.gov/25732095/
https://www.sciencedirect.com/science/article/abs/pii/S0167945714000979
https://www.sciencedirect.com/science/article/abs/pii/S0167945714000979
https://pubmed.ncbi.nlm.nih.gov/26833314/
https://pubmed.ncbi.nlm.nih.gov/26833314/
https://pubmed.ncbi.nlm.nih.gov/28056637/
https://pubmed.ncbi.nlm.nih.gov/28056637/
https://pubmed.ncbi.nlm.nih.gov/28056637/
https://www.sciencedirect.com/science/article/abs/pii/S1469029218301894
https://www.sciencedirect.com/science/article/abs/pii/S1469029218301894
https://link.springer.com/article/10.3758/BF03196201
https://link.springer.com/article/10.3758/BF03196201
https://pubmed.ncbi.nlm.nih.gov/16182938/
https://pubmed.ncbi.nlm.nih.gov/16182938/
https://pubmed.ncbi.nlm.nih.gov/17941543/
https://pubmed.ncbi.nlm.nih.gov/17941543/
https://ijmcl.com/browse.php?a_id=109&sid=1&slc_lang=fa
https://ijmcl.com/browse.php?a_id=109&sid=1&slc_lang=fa
https://pubmed.ncbi.nlm.nih.gov/15695233/
https://pubmed.ncbi.nlm.nih.gov/15695233/
https://pubmed.ncbi.nlm.nih.gov/20409600/
https://pubmed.ncbi.nlm.nih.gov/20409600/
https://www.researchgate.net/publication/227344657_The_effects_of_attentional_focusing_strategies_on_novice_dart_throwing_performance_and_Their_task_experiences
https://www.researchgate.net/publication/227344657_The_effects_of_attentional_focusing_strategies_on_novice_dart_throwing_performance_and_Their_task_experiences
https://www.researchgate.net/publication/227344657_The_effects_of_attentional_focusing_strategies_on_novice_dart_throwing_performance_and_Their_task_experiences
https://www.researchgate.net/publication/318402223_The_effect_of_attentional_focus_strategies_on_children_performance_and_their_EMG_activities_in_maximum_a_force_production_task
https://www.researchgate.net/publication/318402223_The_effect_of_attentional_focus_strategies_on_children_performance_and_their_EMG_activities_in_maximum_a_force_production_task
https://www.researchgate.net/publication/318402223_The_effect_of_attentional_focus_strategies_on_children_performance_and_their_EMG_activities_in_maximum_a_force_production_task
https://pubmed.ncbi.nlm.nih.gov/15695233/
https://pubmed.ncbi.nlm.nih.gov/15695233/
https://www.frontiersin.org/articles/10.3389/fpsyg.2018.02370/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2018.02370/full
https://pubmed.ncbi.nlm.nih.gov/27088370/
https://pubmed.ncbi.nlm.nih.gov/27088370/
https://pubmed.ncbi.nlm.nih.gov/27088370/
https://www.researchgate.net/publication/265087099_Altering_focus_of_attention_influences_elite_athletes_sprinting_performance
https://www.researchgate.net/publication/265087099_Altering_focus_of_attention_influences_elite_athletes_sprinting_performance

0v L@ & %Wz 78

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.
41.

42.

43.

44,

45.

46.

47.

Winkelman NC, Clark KP, Ryan LJ. Experience level influences the effect of attentional focus on sprint
performance. Human movement science. 2017 Apr 1; 52584

Wulf G. Attentional focus effects in balance acrobats. Research quarterly for exercise and sport. 2008 Sep
1; 79(3):31925.

Bernier M, Codron R, Thienot E, Fournier JF. The attentional focus of expert golfers in training and
competition: a naturalistic investigation. Journal of Applied Sport Psychology. 2011 Jul 1; 23{&):326
GussWest C, Wulf G. Attentional focus in classical ballet: a survey of professional dancers. Journal of
Dance Medicine & Science. 2016 Mar 15; 20(1)23

An J, Chua LK, Wulf G. Optimising golf putting. International Journal of Sport and Exercise Psychology.
2021 Sep 3; 19(5):8824.

Moore LJ, Vine SJ, Wilson MR, Freeman P. The effect of challenge and threat states on performance: An
examination of potential mechanisms. Psychophysiology. 2012 Oct; 49(1025417

Asadi A, Farsi A, Abdoli B. Effect of increasing the distance of an external focusterition on
performance and kinematic of horizontal jump in skilled athletes. Motor Behavior. 2016 May 21; 8(23):65
78.

Bell JJ, Hardy J. Effects of attentional focus on skilled performance in golf. Journal of applied sport
psychology. 2009 May 6; 21(2):163%.

Westphal W, Porter JM. Increasing the distance of an external focus of attention has limited effects on
standing long jump performance. International Journal of Exercise Science. 2013; 6(4):5.

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

Masters R, Maxwell J. The theory of reinvestment. International Review of Sport and Exercise Psychology.
2008 Sep 1; 1(2):1683.

McNevin NH, Shea CH, Wulf G. Increasing the distance of an external focus of attention enhances
learning. Psychological research. 2003 Feb; 68.22

Marchant DC, Greig M, Scott C. Attentional focusing instructions influence force production and muscular
activity during isokinetic elbow flexions. The Journal of Strength & Conditioning Research. 2009 Nov 1,
23(8):235866.

An J, Wulf G, Kim S. Increased cardjstance and Xactor stretch in golthrough an external focus of
attention.J Mot Learn Dev. 2013; 1:21.

Wulf G. Attention and Motor SkilLearning. Champaign, IL: Humafinetics, 2007.

Wulf G, T. liner T, Shea CH. Attention&bcus effects as a functiaf task difficulty. Res Q Exerc Sport.

2007 Jun; 78(3):2584.

Castaneda B, Gray R. Effects of focus of attention on baseball batting performance in players of differing
skill levels. Journal of Sport and Exercise Psychology. 2007 Feb 1; 29{):60

Totsika V, Wulf G. The influence of external and internal foci of attention on transfer to simegions

and skills. Research Quarterly for Exercise and Sport. 2003 Jun 1; 74¢32220

James B, Collins D. Seffresentational sources of competitive stress during performémamal of Sport
andExercise Psychology. 1997 Mar 1; 19(1)35.

Lohse KR, Sherwood DE, Healy AF. How changing the focus of attention affects performance, kinematics,
and electromyography in dart throwing. Human movement science. 2010 Aug 1; 29@5:542

HodsonTole EF, Wakeling JM. Motor unit recruitment for dynamic tasks: current understanding and
future directions. Journal of Comparative Physiology B. 2009 Jan; 1-88.57

Calatayud J, Vinstrup J, Jakobsen MD, Sundstrup E, Colado JC, Andersen LL. Influence of different
attentional focus on EMG amplitude and contraction duration during the bench press at different speeds.
Journal of sports sciences. 2018 May 19; 36(10):48.62

0 /a Yaw U0EA Yy WG W oOEN &u3 Abwdh &k &


https://pubmed.ncbi.nlm.nih.gov/28182969/
https://pubmed.ncbi.nlm.nih.gov/28182969/
https://pubmed.ncbi.nlm.nih.gov/18816943/
https://pubmed.ncbi.nlm.nih.gov/18816943/
https://psycnet.apa.org/record/2012-31694-006
https://psycnet.apa.org/record/2012-31694-006
https://pubmed.ncbi.nlm.nih.gov/27025449/
https://pubmed.ncbi.nlm.nih.gov/27025449/
https://www.tandfonline.com/doi/abs/10.1080/1612197X.2020.1854823?journalCode=rijs20
https://www.tandfonline.com/doi/abs/10.1080/1612197X.2020.1854823?journalCode=rijs20
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1469-8986.2012.01449.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1469-8986.2012.01449.x
https://mbj.ssrc.ac.ir/article_658.html?lang=en
https://mbj.ssrc.ac.ir/article_658.html?lang=en
https://mbj.ssrc.ac.ir/article_658.html?lang=en
https://www.tandfonline.com/doi/abs/10.1080/10413200902795323
https://www.tandfonline.com/doi/abs/10.1080/10413200902795323
https://pubmed.ncbi.nlm.nih.gov/22067252/
https://pubmed.ncbi.nlm.nih.gov/22067252/
https://pubmed.ncbi.nlm.nih.gov/11765737/
https://pubmed.ncbi.nlm.nih.gov/11765737/
https://pubmed.ncbi.nlm.nih.gov/11765737/
https://www.tandfonline.com/doi/abs/10.1080/17509840802287218
https://www.tandfonline.com/doi/abs/10.1080/17509840802287218
https://pubmed.ncbi.nlm.nih.gov/12589447/
https://pubmed.ncbi.nlm.nih.gov/12589447/
https://pubmed.ncbi.nlm.nih.gov/19826287/
https://pubmed.ncbi.nlm.nih.gov/19826287/
https://pubmed.ncbi.nlm.nih.gov/19826287/
https://www.researchgate.net/publication/273441597_Increased_Carry_Distance_and_X-Factor_Stretch_in_Golf_Through_an_External_Focus_of_Attention
https://www.researchgate.net/publication/273441597_Increased_Carry_Distance_and_X-Factor_Stretch_in_Golf_Through_an_External_Focus_of_Attention
https://www.amazon.com/Attention-Motor-Skill-Learning-Gabriele/dp/073606270X
https://pubmed.ncbi.nlm.nih.gov/17679499/
https://pubmed.ncbi.nlm.nih.gov/17679499/
https://pubmed.ncbi.nlm.nih.gov/17556776/
https://pubmed.ncbi.nlm.nih.gov/17556776/
https://pubmed.ncbi.nlm.nih.gov/12848235/
https://pubmed.ncbi.nlm.nih.gov/12848235/
https://journals.humankinetics.com/view/journals/jsep/19/1/article-p17.xml
https://journals.humankinetics.com/view/journals/jsep/19/1/article-p17.xml
https://pubmed.ncbi.nlm.nih.gov/20541275/
https://pubmed.ncbi.nlm.nih.gov/20541275/
https://pubmed.ncbi.nlm.nih.gov/18597095/
https://pubmed.ncbi.nlm.nih.gov/18597095/
https://pubmed.ncbi.nlm.nih.gov/28795879/
https://pubmed.ncbi.nlm.nih.gov/28795879/
https://pubmed.ncbi.nlm.nih.gov/28795879/

