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Abstract

Combining self-controlled and imposed levels of task difficulty during training seems to make better performance
than completely self-controlled conditions. This study aimed at determining whether self-control of task difficulty
affects skill learning during the early and late practice stages. For this purpose, forty-eight novice high school students
with a mean age (17.5 + 1.75) years were randomly divided into four groups including complete self-controlled, self-
controlled at the beginning, self-controlled at the end, and paired. In the acquisition phase, which includes 100 trails,
the self-control group was informed that they could choose and practice any of the preset distances from the target
(1/5, 3, 3/5, 4, 4/5, 5 m) before each trial during the acquisition phase. The task difficulty was either self-controlled
or imposed to the participants in the two phases of the acquisition session. The accuracy score of basketball throwing
were analyzed by mixed variance analysis with repeated measures in acquisition and retention and transfer tests. The
results showed that self-control of task difficulty improves compared to the paired group (P=0. 001). Secondly, the
performance of self-control of task difficulty in the early practice group was better than self-control of task difficulty
in the end practice group (P=0. 001). Third, accuracy in the self-control of task difficulty in the early practice group
was significantly better than self-control difficulty group and the paired group (P=0. 001). In general, the benefits of
self-control of task difficulty were justified using the challenge point framework, the information processing
perspective.
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Background and Purpose

Many studies have shown that giving a learner the possibility to control some characteristics of the
situation during training enhances motor learning (1). The beneficial effects of self-controlled
conditions on motor skill learning has been generalized to several situations, such as physical
assistance during task execution (2), skill demonstration (3), concurrent feedback information during
task execution (4), amount of practice (5, 6), practice schedules (7) and self-control of task difficulty
(8). The underlying mechanism for self-control effects has not been clearly established, although
several explanations have been posed. It has been argued by various researchers that the provision of
self-control promotes deeper information processing and enhances motivation (9). The majority of
previous self-control research has examined the effects related to the manipulation of feedback or
tttt hrr sseett ff tee inttruttiaaal eettigg thtt dircctly 1l trrs laarn™”” in't hll e tteee ff trii nioo.
However, this study aimed at determining whether self-control of task difficulty affects skill learning
during the early and late practice stages.

Materials and Methods

Forty-eight novice high school students with a mean age (17.5 £ 1.75) years were randomly divided
into four groups including complete self-controlled, self-controlled at the beginning, self-controlled
at the end, and paired. The training session was composed of 100 acquisition trials and split in two
phases: early practice (Trials 1-50) and late practice (Trials 51-100). Each half of the training session
comprised two conditions of practice in which the task difficulty was either chosen (self-control
condition) or imposed to the learner (yoked condition), thus resulting in four experimental groups.
All participants performed 10-min and 24-hr retention and transfer test. The self-control group was
notified that they could choose and practice any of the preset distances from the target (1/5, 3, 3/5, 4,
4/5, 5 m) before each trial during the acquisition phase. The accuracy score of basketball throwing
were analyzed by mixed variance analysis with repeated measures in acquisition and retention and
transfer tests.

Findings

Acquisition: Findings of the mixed analysis of variance test showed that the main effect of the block
F(4/209, 76)= 296.18, p= 0/001., n?>= 0.871), the main effect of the group F(3/44)= 12.46, p= 0/001,
n?= 0.461) and the interaction of the block with the group F(14/46, 28,209)= 2.46, p= 0/003, n*=
0.144) is significant. Therefore, due to the significance of the interactive effect, the main effects are
omitted, and in order to investigate the interactive effect, planned pairwise comparisons were used in.
The results showed that in the first to third blocks there was no significant difference between the
groups (P <0.05) and from the fourth to the tenth block there was a significant difference between the
groups (P <0.05).

Retention Tests: The results of the mixed analysis of variance test showed that the main effect of the
test F (3, 132) =619.78, p= 0/001., n?= 0. 934) and the main effect of the F (3/132) = 12.46, p= 0/082.,
n?= 0. 107) were significant while the interaction of the test with the group F (9/132) = 1.75, p= 0/001,
n>= 0.461) is not significant.

Transfer test: In the transfer test, due to the significance of the analysis of variance test F (3/47) =
34.97, p= 0/001) the Tukey post hoc test was used to determine the group difference. The results of
Tukey test showed that the mean accuracy scores of the task difficulty group at the beginning (2.96)
were significantly better than the task difficulty of self-control group at the end (2.45), the task
difficulty of self-control group (2.65) and the paired group (2.47) P = (0.001). However, there is no
significant difference between self-control difficulty at the end and self-control group (P = 0.015).
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Conclusion

This study aimed to determine whether self-control of task difficulty affects skill learning during the
early and/or late practice stages. It seems that the beneficial effects of a self-control condition on
motor skill learning would be dependent on the amount of practice. That is, we expected greater
learning improvements when self-control of task difficulty is permitted during early practice rather
than after extended practice. First, our findings revealed that the participants who could partially or
completely adjust the task difficulty to their needs outperformed the yoked group during the retention
and transfer tests. Second, the results showed that self-control of task difficulty improves compared
to the paired group and, the performance of self-control of task difficulty in the early practice group
was better than self-control of task difficulty in the end practice group. Besides, accuracy in the self-
control of task difficulty in the early practice group was significantly better than self-control difficulty
group and the paired group. A possible explanation would be that self-controlled practice may have
led the learners to engage into transient but heightened states of cognitive and attention-demanding
processes during training, as they were requested to choose the level of task difficulty for the
upcoming trial with reference to previous performance (10). This active engagement during training
might have yielded the elaboration and subsequent consolidation of a more detailed task
representation, thus facilitating delayed retention performance (11). In contrast, the SC-related
cognitive processing assumed to be responsible because the learning benefits may be minimized in
the case of yoked practice where task difficulty was prescribed from one trial to another. In general,
the benefits of self-control of task difficulty were justified using the challenge point framework, the
information processing perspective.

KeyWords: Performance-Based Adaptive Training, Task Difficulty, Partial Self-Control, Self-
Regulation, Motor Learning

References

1. WuIlf G. Self-controlled practice enhances motor learning: implications for physiotherapy. Physiotherapy.
2007;93(2):96-101.

2. Hartman JM. Self-controlled use of a perceived physical assistance device during a balancing task.
Perceptual and motor skills. 2007;104(3):1005-16.

3. Bordenave DH. Examining the Learning Effects of Segmented Model Demonstrations on the Motor &
Cognitive Learning of the Basketball Jump Shot. 2015.

4. Chiviacowsky S, Wulf G. Self-controlled feedback is effective if it is based on the learner's performance.
Research quarterly for exercise and sport. 2005;76(1):42-8.

5. Post PG, Fairbrother JT, Barros JA. Self-controlled amount of practice benefits learning of a motor skill.
Research quarterly for exercise and sport. 2011;82(3):474-81.

6. Ferreira BP, Malloy-Diniz LF, Parma JO, Nogueira NG, Apolinario-Souza T, Ugrinowitsch H, et al. Self-

controlled feedback and learner impulsivity in sequential motor learning. Perceptual and motor skills.

2019;126(1):157-79.

Lee TD. Motor control in everyday actions: Human Kinetics; 2011.

8. Andrieux M, Danna J, Thon B. Self-control of task difficulty during training enhances motor learning of a
complex coincidence-anticipation task. Research quarterly for exercise and sport. 2012;83(1):27-35.

9. Pathania A, Leiker AM, Euler M, Miller MW, Lohse KR. Challenge, motivation, and effort: Neural and
behavioral correlates of self-control of difficulty during practice. Biological psychology. 2019;141:52-63.

10. Andrieux M, Boutin A, Thon B. Self-control of task difficulty during early practice promotes motor skill
learning. Journal of motor behavior. 2016;48(1):57-65.

~

Sport Psychology Studies, Volume 15, No 53, 2023



The Relationship between Motor Coordination... 52

11. Leiker AM, Bruzi AT, Miller MW, Nelson M, Wegman R, Lohse KR. The effects of autonomous difficulty
selection on engagement, motivation, and learning in a motion-controlled video game task. Human
movement science. 2016;49:326-35.

Sport Psychology Studies, Volume 15, No 53, 2023



o > )9,

SN oSy
P39 Ls""wb) Olaflao daolilad
FA-FA sraxio OY o)lols IO 0590 NPT jul

S 2> S5l g (503 Sled g Il 4O ST (g y1gwd I T g5 Wil

Tsoilo Justow! (" (53l s ¢ T (52 g g1 oumilogh 3136 ¢! 5 el S grums
Ol eOl A5 Ol oBLEIS (w05 5 (25559 pole oSl ¢ L8559 (S 5 (5L, pale 095 ¢ 5> L8, (6,55 )
Ol Ol (Ol oBLEls ¢ g o 5 (o059 pole oaSiils ( o83y5 (SFLD 5 (6,18, pole 095 jletils Y
Ol Ol e0l o oSS ¢ g o 5 (o059 pole oaSidls G835 (SFLD 5 (5,18, pole 095 bl Y
u‘)“ ‘)‘9‘“‘ ‘)‘5“5‘ u‘r"-" S slils ‘LS“"))S |°5l‘c oaSLiils ‘gs""))? G“L“"“"‘ﬁ) 9 u;‘S)’, )L'j) °3)§ )L""“Jb ¥

Zahiri, M; Tahmasebi Boroujeni, Sh; Shahbazi, M; & Saemi, E. (2023).
The Effect of Self-Control of Task Difficulty During the Early and Late
Practice on Motor Learning. Motor Behavior, 15(53), 49-68. In Persian.

DOI: 10.22089/MBJ.2022.11137.1999

VEeu o ANV sallio el yo

Ve A oY /Ne calliin by

ol Lyl b s lio 53 9 ,Shae yigg Sgue asl 250 31 (aos (6190 b S (5lgd (I T 095 S 5 cohaw y o0 15 &
Ol 2109 (S50 GOl (e Lokl g syl 50 ST (5,9l (J ST 395 T (s (il B 39l 00 ol ] S 095
09,5 Jolis 09,5 Jkz 50 (JLw WIBE VYD) s 5filoo b pgd dlamgio alaiio o jgol 210 FA (30Lai & ygmods o pulis!
Voo Jolis 85 GLasiST Al yo 3 i 51,8 (BoLal & jguods oo Cuier g il 53 J S 095 sl 33 JyiiS 395 1 J 55 395 ols
Gr0 B FIOFX/B.Y Jolgd 51 Sy o wiilgh oo ibgS p 51 Jud 45wl aiS J jiiS 095 (glrog )5 (TS 1 s 391 iibgS
JUil 5 g lo0l (soige;l g wlusST aloyo 30 JliSums Gy B ol pod (aSilae AT (9 o 9 B! JliSams Sl sl )
Sgut Sl ST (5)lgid (J yiS995 a5 S (LS gulis s Jlond )5 (6 S 3 b oS po (il sl Sl by ) 5 edliiul L
305 (i 09,5 s duglin 0 okt 30 S (g (o) ST 395 09,5 gylis .(P=0.001) b sutdbid 09,5 b dumglio ;5 s
29bds oubCder 09,5 9 AlST (5)lgubd (J SIS 095 09,5 b dumlie 3 iyl 33 (g5l (I 5T 295 09,5 B 9 (P=0.001) 599 ey
O30y o (Ml Al Cozyley 5l eoliwl b AdlST (5,9l (J 55995 (SLIse (I ysbar .(P=0.001) s yige 5l0bxe

A dus g (ledbl

(S S5Ol ouliiiagS (S (IS 395 (ST (6,190 0 Ko g (o Sdai (b0l Sl G 31

* Corresponding Author: Shahzad Tahmasebi Boroujeni, Tel: 09124830304,
E-mail: shahzadtahmaseb@ut.ac.ir https://orcid.org/ 0000-0002-0875-3993

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
0000-0002-0875-3993

OlSer g b of

dodio
AL s o3 Oloy e Sirstelin 5o e Jele S aS 9,5 pledl wl wasie Sligisd el 5l a0
ie T3 5 02l SRS (503 S8y ilgi on 45 o p03 (lasg 51 AT) Sl 10,95 2 Conodl 31 525 (32503 EheS
L gt 55l ald 51 Jlad (s lsreas 38 (38,5 i 0 (1) ol ' J S 095 (3508 iansl i )1 3 i
(Jo (sl 08 o paseiin 1) a3 Al g (5501 ol Sl (oo ¢ pod SloCumge it ;0 5 Sl (glojl
S o el S WL Gialed b 0,55 5L Gl az aSil g 1 el o o lee 0 ped Gialyl 05l )0 Lasds o]
(2 095,50k 4 ST alyd (S eloly el 929 b 1S oo 35T Jled b s (85 Q553 ol o
S5 55 ) 508 g 5 058 asllas () oo Gl S (5 S0l 0 6ol 25 Ll oS
28T 0,555k S8 Jlie (sl sl o plowl o po5 Lanma 5l yitie iz b S 558 U8 4 S 095 slaasy) b
(V) (S8 Jilog 51 osliiad €0 )) Gyt pod e «O) +) it silod «(3) Lzl 51 al8T 5955k S8 (B-A) ameis ||
IS Sl s Sladlas 1 (S a5 Sl sl oads plonl (VF) TadSS (g laios ol § (V) &lee Groled Slos
oS aiplioy )3 (T A0) Wlos S oy ) IS ©5 95 5 GIS 0 SO, Sl wiile byl g (il sla S
e Bl S Caje s sl (S i) U 5 85 4 b 5 IS b o iSs
55 Sl 5l e () sl oad aslal wlosl il 4 55 e alaii Gazle ans b sl a8 (VF) ol ons ol
Gl g FELL SIS 4 Slided s wisd oo SRR O)9 (F9,° SNl & (SS9 Sl garesse anzr g
S Sl oud ol 55l SIS medgs jo i Jlie Sl i oo gedgs wa LS o L) ele 93 58 o8 (pan g SEeee
5 (1) 955 o B35 Gal38 4 Conl (oo o WS g0 G255 |y 5550k a5 5 b S8 e J iS55
Shlge oS o gl a5 aes Llidl 1) 6 Fel anld Sl (Sae i JaSees l sal Jlkd oSl
5l sl a8 wiles; i uizmes ladsee (V) 05 co ol 1) Sy (oSSl azeis )0 g amd o (i3l 1) sabaisgal
9 e a3 Gl el 18 Sl 05.50) sl S (652500 ool glacs S &l led oSl
(1F) 99 o0 Cu gl ool oul 0)L8l ponlaisogs a4yl jo oS (SSLi0ly; (owlul 55 Lol parde bawgi oo leS
SFEglsy 5L gl Sy ol (Sew 6,50k bzme slaaiz (S p S5 slp 08 4 oloejla ogdleas
0,by0 oy ((VY) wes ioldl 1) (g8l anlid (o o8 L 05Kl azeS o 5 dms ili8l 5 Lesgs (sl ol
aS 3,15 592g lalllas 51 golaws Jg oF VA Conl o 0l g 05,5 lay b slo s Slasl jo (5555 il
Sl 13l ress5 b ) it ol o JSss Carkin b gy (155 5 (5 ess5 o B L L
s Bl RSl SSSen 0 (JSeg ey n Slalllae sl s (Jle sl saes s ] ol penlSe
(Pl yebar il lag e Sledbl ile, oli8l b wile o JuSogs Coge a5 s ,S slprins (V420) ) Sen
as ole plad GhKes g Gy Ghegh (V1 B a) as,S Ssle JJMT)S I, Sldbl JxuSogs Bauses i
SBre S0 555 S 5l U el (San Dl helS5 J SS9 sy JfiSoss SIS

1. Self-control practice
2. Task Difficulty
3. Janelle

BY oyl 10 0,93 VF+Y july ¢ o) yg lidylsy el aoliliad



Gl fSon (I yiiS0g5 a5 sl ol ools lid pizmen (V)) 0il 00gy sl 09,5 ,0 095 blien b anslas o
8 4,5 ol S sl B 48 sl el 5 S (1) ams S ke oo 3L sloanld o | ol
GelSS (g 9 b a3 (BT 095 3l alSS 09,5 50 S o DMl B (33l 05 0 |y 00i S0l JyS0g>
el @SS L S 0g5 09,5 a5 ol ylis zulis aisls sloul 1) 3lis (adSS gy g b oalicas 09,5 90 5 (5Ll
Sy 0 dee (LD GlSS g 9,935k 5l (BT 09,5 a5 Jlo s 13l cadiiiz 09 )5 L anlie 15 550 g
S IS0 Sl e 5 0iS o0 Jisee |y Sledl o3le S5 lil cudled a5 wo )57 ool 8o g ol las 0e5
] JyuSoss 0 Canl (S Sledbl Jisls s oS wuS o &l i gl loaiS xl valeds daslllae ol 50 co

o) uS
Al g sl ol sl e oS gzl o J S 555 208 s st 5 g sl 1 o0 S
Casl (b 3 258 0,00 bLI ) gyl i g SleMbl s yiws ColilB b pudiinns joboas 5050l J g JoSlolss ) 2l
G 650k sl sio,d 0h o Al Oledbl a5 Sloj g 9,9l g0 3929 4 0 pF0l jo 1) (655 0 5 (Ul Sledbl as
Sl 5o (Jloyma g ge 0Ly 5 DIl i Sl b oo Gl 63,5515 (5)l5b0 45 jeblen T oo 092
O b ol oo acod b ol asiyl g Sledbl 3ls 5 slacad b Loy Sledlol o)l 3525 Cosgame ledbl ponss
Gl @SS (551980 0,185 oo ;5L uyws jo Sledbl oS L o8l as lelse 515 06d o S il s
s (V1) T50,5)15 (61500 (V5 T gml (g)lgs (1 Jle 90 @ 1) yuiite ol oedS5 (61500 pspio 2ge S50 ol
(YY) a8 o uSain e slociuBae g oaisST >l 4y azly 1) (g lado 51 0l jlade «adSS cowsl (5)lgisn ailes,S
Ol gl g (el Sladaadse ol Jole paiz aliwsd @SS (60,515 (6)lgds (ST ol (5)lgs e o
oMol o sly s tal38l Aty e A S b aelSS 60 5,15 (5 a0 a5 oy 0,65 oo ,1,8 seilico Soges]
SIS e IS5 5505 (glsbe all am 4 o] 51 Ul espdise Jole (685l b 5 w8 e Iy
o 9 Ol &S @lasell Glee 50 (VY 095000 18 03 (A5l p cudyls ) Oledlbl poea 15 1090 o0 s 50
65 (1) A5 5T (ot 5 552 S5 1555 b ey s 5 2 05 e85 0Ly (a3l b ki
bered e J 5855 oS alas (5053 0,55 & gane 5 555l 3 iSgS i e
a8 5 plovl S > Gl lan (5250l J S 055 alSS (6180 3l gy 0y (Sl Sl 5 ol J yuSoss
GBS S o wiols ylad o), Ken 58 S g 00l Jlie gl () F V) cnl (ablie lag] ol ) o a8 Sl
S S 055 S o sl o1, Bl e s (5mole) AKEleg] IS5 (51558 e Al o &5
N JySess il (s a0 (V) ails (gyloel (aejl o sadiiias 09,8 b awslas (o (6 o Sles
Slydd (JrS 093 (i gy PR @l b wyp A Sh ool ST S0k 95655l 5 RS (g lpte

1. Challenge Point Framework
2. Guadagnoli & Lee
3.Nominal Difficulty

4. Functional Difficulty

5. Andrieux

BY oyl 10 0,93 VFY july ¢ o) yg lidylsy el aolilad



OS2 9 g md oF

g, ol Kadgh 0,8 anl 1) JUl g o ool wolusST ol jo GlS @l 6 m S0l jo sdbods by, » cidSs
NI 4z )s g Oledbl 5 gaee o5loy cel (aais cutn 5l 2 l) pis QL] 3> ols a5 Wi S leie mlis oyl
5 5 525 L () Sl 05 oo 3 00 pSoly Loy lle Bl s oasd 51 56 55055 05 (sl
So59090 s omas Sl ) Bas b o] aiS cod Cole ST (51900 (JpiS0s3 garesges 51 (Y V) o Sen
S5 52 05,5 S 4 JiSoss ols b g aiols plasl i o 35 > (sl 5559k 5 (S5 ye
©d93a95 5358k 55 Jolds (59,0 (5K slaslne 5| o ol 5o Lol Lais S (6 5 cums [ (Gg)0 05l ¢y
oolatwl (g 8ol Gl Sl o atay apuaslSe S, lp (2! 0,5, o) gliy W rilas ))& 5 gt
&ylo0l slayge;l Ho sabcds BaLSES 1o b g)lel Ll 5l J S 0es 09,5 40 BaLSES 1h wls ylid ol ais,S
2 DS eg Ol g Sl g JSees Sl e dagl la o i B ol g oagdle Lails oglis
JrsS a5l el (e bl 4 38 bl 4 conl il laie e (V) Gl 8925 ol G99 05Kl
555 3,5kas S5y rse Caltys 5 055 Lasi e DMLl il el Eel 10m3 poniS (3 p05 e o Iy i
Sk Ol s S ol g Bz o e 5 T LI (Y ) e 5 gl (gl Bz wiile 45 555050 (1))
odbesl Cabay ey ol jo iy owyp 3l clpls (Y0) WS o Bds 1) (JiiSes g Sel Sl sl
S ErTk 2 il Az wpbie e i LS (BB 4 &5 QERT0L 4 S (ol o S50
S 55l i S5 (5550 iS5 LT oS wlige iy S il srlel (2 08k 45315 Sl

o b sl aals cote il
Sllllas ace oV NA N TP-YA) clonls oS > (680l Ollllae Jpud Sl JuSogs a5 aidly ) o0
S92 9 Olallas yulypw jo JyuSogs slacaslgs o blgi 5l slos S (ol ( Jliolgieay tailos S5 i 13571, 2ol gl
ao, YO U Ko > &S o (V) asils JiuSags Canlgs 10 8 )lee auoyo Can o ks Sldlhas 5l (S0 ls
b a5 ol ol e a4 by ablise slaasil 5l 6,500 degazma Cpizman (Y) Bilos,S 5135 0o AV B o> L (5)
bas | (V) olusST fygesl Jsb jo 1) (JyuS0s3 6,50l Ol il alidms Cdel .ol ool sdalive JuSags Sl o]
Gl San JWEGH (03l a5 255,8 JYawl yladse a5 Jb> )0 @is,S (55155 (V¥ Y2 LYY ) (goloal ee;l o
2 odleds (F) SIS oo w2 (903] Gl )0 az Cumdy GFASES b oSl pz il 5,50k 5l g iEEs b))
ol JS 53 e 5l i iz b S o iS55 Sl (ol 9 o Sl (] 55 laiond slaigogoms 5 oo
S ot 5 s s Ly JolS 58555 Sl il 5 05 (o8l Ll 9 45 90 s ) ol
ol d> g0 90 JBlas aS 020 o 7y (el Job yo 05 S0l (S5 0 Sl o 28 Dl a8 Col oul a8 dy
Sy slolas 0 b wgd o atiS 3lii b (oIS al> o o] 0 aS (6 50k adgl al o (V) Gl 00 (S (o o3
SAESL]  3rae plot 5 Co Jlab S5 55105 ,s50ly calo o (ol Jgb 8 35 0m oeiin 8 KL 2 S35t 5
851, e bl (sla S b3 s ozl o 4 45 A5 e 3515 | bl 39550 b 5 helSS |y Lnd e s
ol ot Satunl s Slos 35t b 39 o 00usl (S5 > Al 1o a5 (g0 Al o 0,51 s 4 5 &Szl Sl g alS-gal

1. Kaylee

BY oyl 10 0,93 VF+Y july ¢ o) yg lidylsy el aoliliad



|y odle 09d e patuine AT )0 jeS SSLL 65550 5 axg e Ll (S, SleMbl Bile BN L
4 00)) 355 s Ay UL 5555 & a5 03 b U s 5 et (slaremiSe 3 sy 050k
) dSS (s)lps (Blail (st )l 50 )b ool sl 055 (B Guiod aalsl po () Sen 5 nSg il (S (e
JAS iS55 1085 ,5 o (a8 Slei (SBT3 o5 (63 Slo itaS omnh 3 & S Al o
e 58S 518 13 cn i e ilicod (6 ,uSol 4T W S o8 by b (S S0 5 lSS (g )lele
dlio )3 (5 Bl oyl (glal JS 055 o Sl 4 a5 0 ls 0gzg a5 095 2SS (g lgdss ol 4y lale (5 503
3 zoedl peeslSe g Uas 380 ololid aSyl canso il s g0 bl (0,8 bl .clils walss oy yei slesl b
il 3 (2703 S 33 (s S1a3les RIS s s 08 e S g (208 sleii b Al 5 o8 (sl
S JSsg asga A5 5 4l |y Sl ,s ool o] ko gl 5 e e e 5 sledi
ol SS9 n el 392850 S in ) e ' ly Syl g g mizmen (YY) 0Bl s il ol 53 Sl yel
4 aS aes o il @SS L ad e Sl pvas (B3le 5 g3 digias g ams o ial 8l 1) 00y S0l 05551 ST ]
Lo lee s Mool sl (S0l € ledr adgl e 53 gt Joles (l 99 oo S T (Sl e Joles ]
(YY) 09

plxl Guiiod S LS alSS (5)lphs (S 093 e jo Slikiod iy (o) 9 595 e Gllae 4 4z g5 b cnl il
085 |y 5 550l (5 12 53 JS053) S5 S (sl il o ol a8 5
S5 G 55 5 ol 5 3535 B sl ] S st Sl &5 el SleS] RS (55 3
ToSbos  (sis (Sl (90l s, 3 GRS Gl 50 wizmen (1) el oad slnl (g ool (yge3T 4 Lakb (5 S0k
Obyz 4 gl o, Slee wlwl 0,8 2 (ol s dST (5 lgdo (g, ol bl .l ouds solaiul ST (5,lgd0 Jsass (gl
Ol ezt Olgisn |y il o559l Ll (sblie o8 35ce s sl (3 slal 2l @l (e 5 Sl el
m o35 50 9 ,8hes S S5ee 512 U 05800 (H3lon (e lo3LI Sy p0 a5 0 e ST gllae
slel 5l as (LS Sl Qb GdSS) oaimmy (o059 Slee So Bl L plaize Gl ply «(TF) 598 oslinul
5 (V) Len g oS g ,0il Slidos € alflisle)» dSS Codgame is,S orw sl 10,55 5 (g e S Liipg
5ol p) dSs (g)lgis uns b oyl oS G b 1) (F) o, 5 aighl> Gubios alS b €oolu? adSS Codgama
368 03018 L 5 (i S8 50 JLiSs Sl 5o ate 250k & Doy Sln S i plsie b (Gilie Jols
oo LT S Jgl s ¥l ) & Sl st et el 5 b3 5 et Il JiSas
Sl (JyuSoss play srally iliced 65u5ol LT aSal g0 Sogdige (5,2 (5,25 0k Sgatp el ST J ySogs
il 5o AlSS (6)lgds Fadad 4l pga Tt b 025 o0 1B (el Sl b dnslie jo el ol (o ASS
fasl aals Wi oo JLoSs By (35> 650l Sl 4z 03 Sl b dliio o o 503

1. Wulf& &L ewthwaite
2. Neuro-Cognitive Engagement
3. Performance-Based Adaptive Training

BY oyl 10 0,93 VFY july ¢ o) yg lidylsy el aolilad



OS2 9 (b oA

B9 95

A pgd abwgio plaie puy Glisel 1l a0 05 alesT slaeg)S (gail o b b (maes g5 ) polr dalllas
Slacasgame 4 axg5 baiols LSis |y ubios ol (6 bl drals gy Jaass 4 Jorie VFr v Loass Lo 0 45 jlsal
R )3 (5 55 Higas D ygots oyl Gl e lge b sutiae jgel st FA oyl o 5l g5 (s ke g5t 3l (5L
s Ll (9,8 e (59,5 0955 el ls Jelos Dlalllas (6l gl 2 5138l 3 31 eoliil b e JLiSian (coms; (3554
@, VY dged ol (yg0)] ,1,S5 Al ye Sl g /00 Jol 55 llas o/ A0 (yge5l lgs /Y 3185060 (28,8 Jlas o L
¥ iz adgl al> o 90 y0 iyl 7ok cpl ol Gbl a5 FA ( Sogesl el Jlaxst (38,5 Las o b Lol cow] s
(Lo YWVIOE VYD cow ke b cdbgls FA L) ol dlo o 5 2,0 sl Jolie p hals Gaa b (Cdbgls ez L)
a5 09 Dygo (pl A el By i85 )18 iolej] bl i e 5l (SO0 Bolal &g BanS S b ol |y
5SS % A5 el Py 9 WAl (aiaS) (39 9 98 e bl QB AS S 18 Gloar Sl oy 5 (g5l Ken sl
olai jobdy 185 SO a2 5l S o bl Jaa diiled e 08T 108 (0,40, le awd VYY) 0,40,lex slaatis
(YO) <85 1,8 al8 ez sloog,S 5l (o y0 g wl ol

LT Jolpo Job 50 (Fu pod slog,S -) Joua
Table 1 - Experimental groups during the acquisition phase

. i ey = QLM«&S‘ )\b L“JH:’QS
e d Acquisition trials
Experimental Group 1-50 51 -100
g e Jrsos Jrses
Self-control+Self-control Self-control Self-control
JrsSogs + caz JrSeg> Sz
Paired-Self-control Self-control Paired
iz 4+ S 05 S JrsSog>
Self-control-Paired Paired Self-control
Paired-Paired Paired Paired

S ulinl Cgi «als, 5,8 5 (seges Coodl Comdg p,8 (69,8 Sledlbl g8 (b ] Ho cadoslaiul (6,0 5lal 5l
LS cds byl o0l las 5 Ol ol ol G S () (6 50 sl g e Lo bl adl> (LS
Colad oy 4 A5 g S 4 055 1 (e o5 &S Sloy (JliSin <ds b)) o5 leie jlae ulal g (FF)

o 2 &S Sloy F jlitel 0gd Culaw g0 @ dile (215 ad 4 and 3555 0l e 098 &5 (Slej ) Ll 09

1. Gpower
2. Pilot

BY oyl 10 0,93 VF+Y july ¢ o) yg lidylsy el aoliliad



D9t 4 4G g il (Vb 4 0,55 5 5l ey 058 Ll 0gd Colae (55w 4 dil> (21 A 4 (S 055 5 ]
ad oS0 3,55 2 5l e 098 B Slitel 358 adl> 0)lg a5 g ddl> (VL 4 0y95 Sl e 29 F jletel 098 Culas
o aS Sley oV oliel 0a dal> o lg adls> J3ls ad 4y s 0595 1 5l e o8 F Lol 09l adls o g adl> LSl

(V7)) ad aaloe A 5Ll 098 dil> 0l pedine jsbods (6395 12 ged (9
@l el 8925 g (g Slaal b akaly o (JolS Gloenogh wanss 59, 10 b plxil 59, 90 50 Gubizd Lol 0l 3
(il JSSay 5 bdenllygiss cule) b 90,8 Slasin 038 (19,5 5 5 (9051 Wiy, shl jo cald, 335l ey 5 0
Lo ol 52815,1 5 oo 5 Cansd 0 g8 528,515 o550 5 5T by (5 o celaiz] alols cyle, 5 Sl 51 oaliiul
s Bl ol 5Ll (30,5 0,8 ol gls by das GBS ES 1 30,5 8 4iado Vo 3l gy s o0l 3501 ospo
ST LaiST Al o ¥+ 15) 50 5 o320l oS slios s 0310 ol (W ad gy sl Lo 5 352
WS b Sogejl ar (g yed Sob pa Slaml )5 09 ileS Ve ggemmeys g (LBeS Ve Sk Ve gl Jold a5 ul
iheglosnlin 6553k S5l s xSsla ln Wil all> J2I |) 0 a8 (rw 393 B 5 <80 Sl b wd
P 09,5 L p33 03,5 5 pylez 09,5 b Jsl 03,5 32 nl 50 b Canilon (liileg S o0 bagi b ogasl (o]l ovaline
Slp slie 5 0 Cd (d Sz o Sigesl g J 7S 055 09,8 slagogesl 5l Sy ped ol g s S
SlusSTal e85 )3 eadcuiz 098 4o blite GBEaSES 14 5l (S 0adinet i 5l Jolg (n oS S50l
SLIS) sl 09,8 1ol 1o i s (Voo b 0V (sloidisS) opped sleiil 5 B0 b ) (gla isS) laml i o5 4
D+ (o SlS) p)lez 09,5 o 0l plonl J5S395 jgons 1) 395 (o ped sl GdgS B+ (JSogs
Pl 1) 095 slaatisS (JiuS355 ) p93 09,5 s g 310 plol Jol 09,5 slael 51 (o b Jblite 1) 095 2u3sS
Pl 1) ol (s B+ 09,5 52 Lrnl U053 S Jol (aeisS O 0 yod 42 £905 (J5S355 Slel) pomw 09,5 (s 9 010
alold jo 5l Jol idisS B¢ aiile b og jlome JpuS0g3 & ygods Jol0g,S (Ve v LAY (gom (idisS O (gl Ly 0lo
4 Cagh oo 5l am ol el sl 05,5 b bl 1) (gamy GisS O+ o ez 09,5 s 5 93 ol | 093 by olgd
Pl pgm 09,5 ;0 QEALSES 10 a5 ala S b S lite pg3 09,5 b e plowl [ (goamy (A5 B0 B sy pgs 09,5
B OY adsS o aSiyl s T+ 18) o )5am 5 S syl 5o b aoline amo plovl ) 055 ol (sl inssS caisls oo
4 lre (ryed Slesl b Iah) 5B S5 50 Ladd po 5 pgs slaog S a5 05 (nl 9,5 Sl 4 £9,8 pgms 09,5 il Ve
Ly oslnl lp crlple 09 oo ped Gl )3 pow 09,5 5 Il 13 pgs 09,5 a5 Wog LSS (5 lgds (J S o9
S G Gl bl adsS Ve e j ol og )5 a8 0,8 )l s oe &Blgy0 280y Sjge LT (nl0g) g0 padiuis
53 L8 093 g pow slwog I g 3ls plnil (61920 S8 3> g |y e itisS (led 3l 09,5 (g ol plnil 5 )l92o
JraS0g5 sloog, S 4 CluaST > 1o )0 (YY) )0 g (S 50,080 Budioss b ol cauzile Gl 3o S O+
S5 paizmad LS a5 5 DB 1, D IO F 1D ¥ ol Lolgd I S ablyi e ibsS 5 b ab azis
FIOV dlols 5 s ool g3l o axaS FanSeS 1o 4 ogdleds (F) dgr S S 1o olgsds @ adais yo 5l Oy
a5 0 oS BauSes b 4 uimen Sg sk FIOY dlol jo Ll 8,50k Bua cplplo ©09d o0 Lol 6y
(3 slagidss bt wlulp o Slee Golad) wiiS” hasd (3 latdss @l @ azg L) (295 52 (5)leds
Vegolooly ga3l (ciuiisS Ve Seby glaiBoan corl il § GluiST Sl (3T plasl 5l ey dido Ve JFases

BY oyl 10 0,93 VFY july ¢ o) yg lidylsy el aolilad



OlfSer 5 b Fe
Jol 100l 9051 b alie aST 15 g0 (500l (yge;] celoo YE 51 s g 090 59, 50 -iols alomil s 59, 40 1, (glaids
Sglaie alads 3l oideS Ve Soby Jols Jlasl O505) mioen aisls plol gy (60 FOV alold 51 by Ve Jols
aS 1y 5,lph0 led Soge;] coadds Ll by aS ab aid S L 0 (e OO alolds w) (5,0l g lusST yges]
Sole0 ogedl 3 LT 0uS asuie 4 8¢ (pl eaibidn 09,5 Cardg 3l Bas 0,5 1S5 0,5 Gbkl S ees slien
G5l 5 Sl e (eadicas Jayl 1) oudspaed ioo 5l deln SO L anslae jo (S 0g5 al ) ons WSl
u.)yJLo)) )l ul.....o.lo‘ &‘).v O 9 )L..v.o d‘)m‘ 9 u...i;l...a ;.\...:LA W}' )La] )‘ d,uvu 6@00‘0 J.».L?u 9 44).>L> L.S‘)"
el 5 55 gl aslol jo ads oolizl Toyg) ge3T 5l il ly (Ken (sl g N Shigg s (se5T 5l leesls a0
il oge3] 5 @l S uills Jel ) (5SS s uiliyly Jelod 5l il slaog S Ul 5 Lnesls
Yool Sldle 5 5l eolaiwl b (olel Sldos dan ol 48,5,k 1o P<0.05 Lo pste (soled 0 .ol soliwl S¢s

e l™]

F S byl o 20 SOl eoluast LG b Slel 5l JleSan oby cds &l s byl lp oluss] O3]
oo 55 Lo S5 L (ibsS Ve slacSsl) Vo X (onbiuin 5 25 0e5 Ll S oss Il o J S g5 105,5)
f.y.ﬁ.f u,ujl.(b J)f )J‘ L ‘I"j-’j" (F) 6lbu4>l.w c(P:OOOl) &}94 ws; u?ﬁ)—l uosa)‘ét.x.c L 4.?-9.: l) A eolazwl J>]
A Gl 93 0yled Jga 5

Uiy O 3 B S po il g Judoxd (39031 43 bgr o sloadl -F Jguxr
Table 4- Mixed Analysis of Variance Test Basketball throw accuracy

. "Lm
61 ygicme s olobimo ludo - “’;& ? 4""; ol g
Partial Eta Sig g S Source
Mean Square df
0.871 0.001¢ 296.18 20.38 4.76 Block sk
0.461 0.001* 12.56 0.506 3 Group «5,5
09,5 % S
0.144 0.003° 2.46 0140 1428 9% *
Group * Block

‘;..o‘ ))‘ as ols UL”'“J JJA wb)ls J..l?u uﬁ‘)i L -bﬁ-’)" L;Lawb ‘09‘»‘50 oo lice 50 O)Lo.a.i.! Js&? )Q 45)9J¢ut.o-ﬁ>
L Seb Jules g ( F344-12.56 ¢ Sig-0.001. 1?-0.461) 05,5 Lol ;I «( F 4200.76-296.18 . sig-0.001. 11%-0.871) sl
kol Sl 5l el 51 o lobine 45 amg5 b ol plis 0390 jloline ( F 1446, 28.200-2.46. ig=0.003. n2-0.144) og,5

1. Shapiro-Wilk
2. Leven Test
3. SPSS

BY oyl 10 0,93 VF+Y july ¢ o) yg lidylsy el aoliliad



1 o S 3 1551 5 IS5 1y ) 5355
Ol bl ol solazul ool g, 45 oad 63,40l p Sin 5l slaablin 51 Jolas 31 o) sly anlol jo g 0l Hlails 0
& ,lolire Dglas 020 U p Lo ol 51 5 (P>0.05) cislas 0429 oy )5 s (5 lolins Doglad pgus U Jol (sloSgly jo0 aS ols
Slpid (JyuS 093 09,5 w20 Ssh by 8 (1Sl S ojleds JKG @ 4z g5 L (P<0.05) cils sgg lag 5 oy
5 (P=0.001) cusls (2.8440.14) Lol jo (5)labs (J S 0g5 09,5 L aunlio )0 (5,54 8o (2.9310.15) laol jo 2SS
(P=0.001) sls ;lis 055 51 (2.53 £0.13) ouiscaz 05,5 b duolis ;o (i <85 (2.6520.11) (g lgis J,iiS045 09,5
A1 Ssl B OIF) Jsl Sl 51 iy o afilee ol ol ST Jobo 3 log & <85 (filen sy iz
Ooed ey 0 CluST dl> e el Sel Qb s ke ol lis |y g ol iy (YIVY)

ol ool &l SG o jled S G Cae (0 0Bl 5 2SS (6 )lps (J S 095

3/5
3 -\n—o
"""'---..
3: 2/5 o= np =0
:3 2
3
. 1/5
% —— ey
"J 1 —— | S0 Lol
LLET TETI RSt AR IeY
0/5
— 0 >
0
R T . . T s s T S z}’%}
o I R R RS R S B Y AR N
- > + s+ a8 & > < J - 9 9
. e

JUisl g axelos YF g0+ glainds o100l sl yge)l 5 wolucST als o 53 JliSus by B 3 loibiw] Gl il g cpufilis —) S5
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