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Abstract

This study was conducted to explore the effect of autonomy support on learning overhand throw in elementary
school students. This research was quasi-experimental with a pre-posttest design with a control group. Fifty-
four girls from an elementary school in Astana Ashrafieh city were selected and asked to learn the task of
throwing with the non-dominant hand towards a target consisting of several circles on the wall. After the pre-
test, these children were placed in one of 3 groups: task-relevant choices, task-irrelevant choices, and yoked
group. Subsequently, the participants were asked to participate in the acquisition phase (5 blocks of 10 trials)
and one day after that they participated in the retention and transfer tests. Pre-test, retention and transfer scores
were analyzed in separate one-way analyses of variance (ANOVAS). In the practice phase, scores were analyzed
ina 3 (groups) x 5 (block) analysis of variance (ANOVA) with repeated measures on the last factor. The analysis
showed that task-relevant (p= 0/019) and task-irrelevant (p= 0/002) choice groups were able to perform better
in the retention test as compared to the yoked group. Nevertheless, in the transfer test, only the task-relevant
choice group (p= 0/017) was able to perform better as compared to the yoked group. It seems that, at least for
children, task-relevant choices can have both information- and motivation-based effectiveness.
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Extended Abstract

Background and Purpose

One of the most basic goals and tasks for researchers and experts in the field of motor behavior is to
investigate various variables and identify efficient and effective training methods to be used by
teachers, coaches and athletes. It is obvious that this has led to the formation of several research fields,
and autonomy support is one of them. Based on the autonomy support theory, the need for
independence and the right to choose and make decisions is one of the basic needs for human and is
considered an essential prerequisite for individual growth in various aspects (1). In terms of
autonomy, this means giving choices to performers and learners to control aspects of the practice
conditions. To support learners' need for autonomy and to give them the right to choose, researchers
used various methods that can be classified into two main categories: 1) relevant choices (i.e.,
controlling and determining the main aspects of the situation training, such as controlling the amount
of training, controlling the time of watching the training video) and 2) irrelevant choices (i.e.,
controlling and determining minor/sub-aspects of the training conditions, such as controlling the color
of the ball and choosing the color of the mat) (2). Previous research has provided the conflicting
results comparing the effect of relevant and irrelevant choices. While some emphasized the equal
effectiveness of task-related and non-task-related choices (3), others stated that task-relevant choices
provide more information for the learner and can be more effective (4). Considering these
contradictory findings and the importance of motor learning in children, the present study was
conducted to determine the effect of autonomy support on learning overhand throw in elementary
school students.

Materials and Methods

Fifty-four elementary school students with the age range of 10 to 12 years old were recruited from a
school in Astana Ashrafieh city. The participants were asked to learn the task of throwing with the
non-dominant hand toward a target consisting of several circles on the wall. After the pre-test, these
children were placed in one of 3 groups: task-relevant choices, task-irrelevant choices, and yoked
group. Before the beginning of the acquisition phase, the learners in the task-relevant choices group
were told that before the start of each practice block, if requested, they could watch the training video
related to how to perform the task. The participants in the irrelevant choices group were also told that
they could choose the color of their desired ball (red, green, blue) before each practice block. In the
yoked group, each participant was paired with two participants in the choices groups (relevant and
irrelevant choices). Subsequently, the participants were asked to participate in the acquisition phase
(5 blocks of 10 trials) and one day after that they participated in the retention and transfer tests. Pre-
test, retention and transfer scores were analyzed in separate one-way analyses of variance (ANOVAS).
In the practice phase, scores were analyzed in a 3 (groups) x 5 (block) analysis of variance (ANOVA)
with repeated measures on the last factor.

Findings

The data analysis of the acquisition phase showed that the main effect of group and the main effect
of group * block interaction were significant (p<0.05), however, the main effect of acquisition phase
was not significant (p>0a05. According to the significant effect of group and the interaction, further
analyses showed that the irrelevant choices group had a significantly better performance compared to
the yoked group in the acquisition phase (p<0.05). Moreover, the analysis showed that task-relevant
(p= 0/019) and task-irrelevant (p= 0/002) choice groups were able to perform better in the retention
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test as compared to the yoked group. Nevertheless, in the transfer test, only the task-relevant choice
group (p=0/017) was able to perform better as compared to the yoked group.

Conclusion

With respect to the conflicting findings regarding the effects of relevant and irrelevant choices, we
delved into investigating this effect among children. It seems that, at least in relation to children,
probably task-relevant choices could lead to more effective motor learning. In addition, it is possible
that task-related choices have both informational and motivational effects. These findings could have
practical use among children specifically in physical education classes. However, considering the
limited research in the field, it is important to conduct more research to identify the mechanisms
involved in these effects.
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Note: A1-A5 indicates acquisition blocks

BF o,lois VB 0,98 F+Y ylins) « 5 y> Hlid ) aoliliad



ol Son g 815 gows] YA

S5 A g oy

Coles 4y el 00,5 Ll 093 @ 1) gl axgi a5 =S5 > 680k a0 Olds Slddss gleals 5l SO S o
5 oy p Bad b ol gt Cwl g e ols (6,8 aiogs kel o aly aS (g Lesgs 4 B Seb LSl
ol el s 5 il VU 51 by oSS (S0l helSE U el 5 e slacnlil il Al
S e le)_‘>‘ Ls)‘.)bla 4.1.‘>J.A)J M‘}v (J.JSJ l.v .la...').a)...c 9 Ja.\.:]a) ul?u.)‘ g_ﬁ"’ 6‘)0 03; 90 alo OL""‘) Lﬁb‘s..u)).‘
S5y 0 F) ilads 5 Sld azmen ol yiagh ;00 sloadl L laadl ol .auil alils coilion 09,5 b aunglas jo
Tolen 5 (SdgSlgz (V) Tl ke il 5 515 (V7)) o)) Ken g wgend «(A) ) Ken g Cugingd (V0) oS 4
G asols o>l 093 5,50l & (V) (g5l 5 Slad (Jlie (lgie au ol Ll ) SO 50 () Tl g il 5 (VV)
Loawslio ;0 5550 &5 > 6850k a4 ol (pl a5 (@SS L Las o slacobel) wus” J a8 1) 0,550 cél o )b
S 5o ) B Al e 5 (8 eog Calas 05,8) (5 iessd 4 E 50l Sl 5l oo (sl 5579
5yt S IS8 (g L0055 Colas 09,8 ol (Lt gl iaay |) RelSS L laiye (35900 ohd slales cenlys )y
Jig.o sl iags od.,.'bui:)‘)’f slaazsl = L lasdly pl wez>g cpl b LldE Oles 4 (65 55e S > Lgﬁfolg.
$5y) ey 3l S acs J S sl bl g slacl wisls las (VA) Ol b ciwl g (SSe .(VA) Cesl gusol
g9 Wiy g0 Slo>pal cpl lp Jom! Jds S aas )3 ),.)L; cos |y olgmadls o5 > (6,85 0h Wlgi cod (g8
(pol> Gipgh 4o (BauS s b anle) 5055 a5 vs2g Jleix! ol &ly ;o .abl o 1 S0l s 5 00l ools ol
Jlazt ol adly jo aies oo lid Yo )5 4 Cond  Sgle Frwly « 2SS L lad e yudf Sy sloolsll 4 cod
w|~.\> ‘UYLMS)J.: l) MLG.A ) ulfoﬁ 6‘,: ‘LQ’QT QL“" )‘ o‘jﬁdo Y ul?u.)‘ 9 u_i:) L;Lbu_:y w‘..\> aS o)b 3929
a3 oo 8 3l Cov 65 550 Hebay | 6 ol Lilate Wl oo aislisgs (ulus| ()l a5 0l 4Bl o o 4y (5 yiin
298 plol Ceslioo Jlozml s (nl Js:B L o) sl 6y sloinghy sz sinll

Jloil mdsi S 90,5 e )0k Al e o | DLl B> sl slaeg 5 Gl Dol 92 pae (g o0 3
2 Soliie b, g5lu 5l Sl 3 g53 59 0 a5 WAl (nl Wig oo DL Gls (sloog Sl D5l 929 pas sl
B> £ 90, 0 Jled Wgh o e Sl Cudie glaanly 4 Sl £ 90 o Ll o105 ).\JL o 3oy
Soly cnl @ olitws sl Dolitte (6,5 9500 5l o by, cnl 51 S350 Lol Wig oo yme (5550 (&5, (655 0k a4 Sl
Sl 90 bl g9 90 (JBl) (gom (o053l 40 a5 ol Calisee 5 wilSgs g5l opl Juds NN QS e oalaal
yobay ST L s e glacsl 09,5 o BauSes b ol iegh o a cel [S3LLS il o o) alise
Ol g laglas Koo Lol aniils Janl al> oy oulilion 09,5 0 BFauSeS b b awslie 1o g slz! 6)lblies

1. Lemos et al

2. Carter & Ste-Marie
3. Chiviacowsky et al
4. Wulf et al

5. McKay & Ste-Marie

BF o5l VB 0598 NF+Y yliun) ¢ o5 y> Hlib ) dolilad



e eyl 390T 18 AL YU 51 by BrlSS 6 SOl 1 5y Lo 95 Culos il

GASS L Lo 8 g la e Sl 90 pa og i Bl 08 e a5 dny oo Sl 4 iz @Blg)0 09 jloline al> e
Ceilgs @SS b dad pe sl 3 slacl Lgis gl co oduimiw dyaz Iyll o ol oS Jlasl al> 6 jo (g ool
» ‘) gﬂ...ls.u Lu .Ia,.u).a 6L®ul.>b.|‘ Cdo ).:‘ u‘ys‘o m5§;> ul)lS.Q.m 9 ;&lj L_SLQ:LJL' la ).A‘ U"‘ Ml.a oaislion 03; )‘ b
L Sols mesgs (JEs! fgeyD) 1l o pdosldal 1) adSs b Lo o yue sloobes] fyogs Lise 3l g Jnl § s ool
u‘?‘«s" (9o 3l slo, S g5k blie [0 jemme Sledbl slo Ig5Lu) ol 53 ol yo a5 laslE g0 sl g5l paSs
aile) GdSs b dag e sl siiin sue o, Kiwgh (B p ad S8 a5 a5 les ol &l Jlaisl Al S
223 oo 1,8 0ai S0l LB o g i bad e Sledbl (5,55 5L &1l Gloy JyuS b (o590l olid canlice o) cyunss
P TS PRV R R S E I NN P PP EO R E PRI S I ROV
G55l b yslaez il gl (5055 b a5 ol raghy slaandly (28,5 ,1050 b sz sl (V) wims s )8
Sl 285 Cegli oo 0 bedSS L lai o o 5 Ll o Slacoliel )0 atigd joome 0SSl A5 5 ogdle aS sy 0,15 4
wal b 5SS b e slacbel el (Ko gjbeas 85 i 53 GlSs b b e slaclsesl gl oo
G yeS e g Sl 3o pxily ¢ Ml e sls )| azmen g (Hemme Sledbl 1) @SS o )b yo Sledlbl sle
35 e Sl Bk 31 ol ol S Sl (S0 5 elnn Lt 5T il e 0550 psba (goma Sl )

ol S0 BB J] yge;l 5o cadSS b das e slacsbs]
el alagie 50l j1ils ol gt 50 BB LSol aS ol cpl o 48,5 a0 wb aS e Julse 5l K0s (SO
eSS oz 1) ), Ken g g g 50 JlecS ) BaiS S b b s lio 4o ;5500 ks ! Liands 2i0g
aS Sy o0l 4 A5l o IS ebdy il wesg Jlws al> e cpl H0 WilgS o @dST L da e Sledbl ases s aijle
Ol 30 A (L Ke g g) YLuS )5 Hleo yo @IS L o jo yuf g Lad o glas il uL...S)L,.,....., PN PN
il asls (g i u>_M.:;u).;l ailgs o @SS b Lo o slaobell i ls (6 50eS S5 4o 4T (gol,8l g S eS
Sledbl i) s oo &l (5 Lesg> Colom ala> (0 0290 aldle L LS| jo ganed) )l sloaidl Lol> gl
slosls (5 5laez pac ] slacasgame 51 (S cily 50 slacusgame wezg (pl b (Heme (35Sl bilie ,o 95
)M 9 &£ o‘).o.k Lg).a.m..u M}ob LJ ‘) Lmd..dl.) uu_u w‘ysn aS el ‘5”..0.4_7-‘ ‘S)LAJ)J) 6LA)L§5)LM: L) .Ia...»),c
sl il ololis cya bl wg das ol [0 s o sla jiagh 10 (g k] diges aline pol> idgh diges aSul o, e
ladiges 5l (3o Glo5 Gl g 53530 (o) p plosl Sz 398 o0 dpogs el (6 SLbn diged o> 41 LS (S g5 Lo
5 5,5 () o) Sed 5 aly gt S eiSh il 53 aS 4s5 led wogd ooliiwl sans sla tagh 40 (& yies (6, b!
BlSS b baye 58 g b e Glaobnl anslie 4 Cus (35S L ol fagh 5 Yl L () Ljle s
OIS oo iz gs |y pols gl slaail o) b anl cua i sla e abul coeal sl cpl Cosl ey i ls
A2 ioli8l ) iegh sladidl (6, s Wlgs o S5 Hleo jo faiie S > @IS 5l eolaiul el S3LLS
Iz ol oy sl 08 Wyl 5055 les jo (5, Le0em Culas Loyl )l )0 Wilgh g0 (condaiings> a5 L0 ((pizmen
NN Wed Colex (5 l3ws3 glp b1 5L 5l aS b o lieel tils wols slpriy o Kimgh (g aS

BF o,lois VB 0,98 F+Y ylins) « 5 y> Hlid ) aoliliad



oo g 015 o] 1.

aS lelee il Lo (V) V)L Kas g (i e (Jlioylgreds (VA €V +) ol atils ol o (55 S50 (soulaBogs
sobaiogs b Jljgel il Yoz WS oo ol 6 BB Coles 385 A 0 L) 093 la lesal, g bt g0l
oon ol S welaS s S e ]y 093 Glacadld s 5 oo lacdled wiilys e a5 s winles g
53 et )l Dbl Wlgs oo asdpe (25 6550k SS9 185 S5 0 b g (ol alaie )3 (5065 L g9dge o

a8 s 5 Ol e cpledes LS

Ao ply
w3 oo Slpiiny pol Segh slaaidl ol (5550 ol Su IS Sl ohagh 6Tk sleoyss (sl Gl

RETS VI PSCIR SO RPN PN UNPSNE 2N PRSIV L <3 AR CJONSOF S SO PO S DRI DSOS
il Caslyl 5o GlSS b ad e clasliesl 5l oolitl sl o (5355

‘sé‘é)s\ﬂsﬁ
55 ailares U1 ol,F looslyls 5 agd il wlin] jo 5l dupd sald olfiigel ligel iils 5l ol Simgy

&bo

5. WIuUIf, G., & Lewthwaite, R. (2016). Optimizing performance through intrinsic motivation and attention for
learning: The OPTIMAL theory of motor learning. Psychonomic Bulletin & Review, 23(5), 1382-1414.

6. Deci, E. L., & Ryan, R. M. (2008). Self-determination theory: A macrotheory of human motivation,
development, and health. Canadian psychology/Psychologie canadienne, 49(3), 182 .

7. Sanli, E. A, Patterson, J. T., Bray, S. R., & Lee, T. D. (2013). Understanding self-controlled motor learning
protocols through the self-determination theory. Frontiers in psychology, 3, 611 .

8. Chiviacowsky, S. (2022). Autonomy Support in Motor Performance and Learning. In The Psychology of
Closed Self-Paced Motor Tasks in Sports (pp. 78-92): RoutledgelJ

9. Post, P. G., Fairbrother, J. T., & Barros, J. A. (2011). Self-controlled amount of practice benefits learning
of a motor skill. Research quarterly for exercise and sport, 82(3), 474-481 .

10. Chiviacowsky, S., Wulf, G., de Medeiros, F. L., Kaefer, A., & Tani, G. (2008). Learning benefits of self-
controlled knowledge of results in 10-year-old children. Research quarterly for exercise and sport, 79(3),
405-410.

11. Wulf, G., Raupach, M., & Pfeiffer, F. (2005). Self-controlled observational practice enhances learning.
Research quarterly for exercise and sport, 76(1), 107-111.

12. Lewthwaite, R., Chiviacowsky, S., Drews, R., & Wulf, G. (2015). Choose to move: The motivational
impact of autonomy support on motor learning. Psychonomic bulletin & review, 22(5), 1383-1388.

13. Wulf, G., Iwatsuki, T., Machin, B., Kellogg, J., Copeland, C., & Lewthwaite, R. (2018). Lassoing skill
through learner choice. Journal of Motor Behavior, 50(3), 285-292 .

14. Carter, M. J., & Ste-Marie, D. M. (2017). Not all choices are created equal: Task-relevant choices enhance
motor learning compared to task-irrelevant choices. Psychonomic Bulletin & Review, 24, 1879-1888.

1. Sierens et al

BF o5l VB 0598 NF+Y yliun) ¢ o5 y> Hlib ) dolilad


https://link.springer.com/article/10.3758/s13423-015-0999-9
https://link.springer.com/article/10.3758/s13423-015-0999-9
https://psycnet.apa.org/record/2008-10897-002
https://psycnet.apa.org/record/2008-10897-002
https://www.frontiersin.org/articles/10.3389/fpsyg.2012.00611/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2012.00611/full
https://www.taylorfrancis.com/chapters/edit/10.4324/9781003148425-7/autonomy-support-motor-performance-learning-suzete-chiviacowsky
https://www.taylorfrancis.com/chapters/edit/10.4324/9781003148425-7/autonomy-support-motor-performance-learning-suzete-chiviacowsky
https://www.tandfonline.com/doi/abs/10.1080/02701367.2011.10599780
https://www.tandfonline.com/doi/abs/10.1080/02701367.2011.10599780
https://www.tandfonline.com/doi/pdf/10.1080/02701367.2008.10599505
https://www.tandfonline.com/doi/pdf/10.1080/02701367.2008.10599505
https://www.tandfonline.com/doi/pdf/10.1080/02701367.2008.10599505
https://www.tandfonline.com/doi/pdf/10.1080/02701367.2005.10599266
https://www.tandfonline.com/doi/pdf/10.1080/02701367.2005.10599266
https://link.springer.com/article/10.3758/s13423-015-0814-7
https://link.springer.com/article/10.3758/s13423-015-0814-7
https://www.tandfonline.com/doi/abs/10.1080/00222895.2017.1341378
https://www.tandfonline.com/doi/abs/10.1080/00222895.2017.1341378
https://link.springer.com/article/10.3758/s13423-017-1250-7
https://link.springer.com/article/10.3758/s13423-017-1250-7

g eyl 390T 18 AL YU 51 by BrlSS 6 SOl 1 5y Lo 95 Culos il

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

McKay, B., & Ste-Marie, D. M. (2020). Autonomy support and reduced feedback frequency have trivial
effects on learning and performance of a golf putting task. Human Movement Science, 71, 102612.
McKay, B., Bacelar, M. F., Parma, J. O., Miller, M. W., & Carter, M. J. (2023). The combination of
reporting bias and underpowered study designs has substantially exaggerated the motor learning benefits
of self-controlled practice and enhanced expectancies: A meta-analysis. International Review of Sport and
Exercise Psychology, 1-21.

Chiviacowsky, S., G. Wulf, and L. Avila (2013). An external focus of attention enhances motor learning
in children with intellectual disabilities. Journal of Intellectual Disability Research. 57(7) sp. 627-634.
Lesani, A. and M. Shahbazi (2017). The effect of Self-Controlled Practice on Basketball Free Throw
Performance and Self-Efficacy of Female Students. Sport Psychology Studies. 6(21), 61-76. (In Persian)
Razaghi, S., E. Saemi, and R. Abedanzadeh (2019).The Effect of Self-Control FeedBack on Motor
Learning,Balance Confidence and Elderly’s Self-Efficacy in a Balancing Task. Sport Psychology Studies.
8(28), 207-220. (In Persian)

Lemos, A., Wulf, G., Lewthwaite, R., & Chiviacowsky, S. (2017). Autonomy support enhances
performance expectancies, positive affect, and motor learning. Psychology of Sport and Exercise, 31, 28-
34.

Chiviacowsky, S., Martins, L., & Cardozo, P. (2021). Autonomy support facilitates team motor learning.
International Journal of Sport Psychology, 52, 159-171.

McKay, B., & Ste-Marie, D. M. (2022). Autonomy support via instructionally irrelevant choice not
beneficial for motor performance or learning. Research Quarterly for Exercise and Sport, 93(1), 64-76.
Sierens, E., Vansteenkiste, M., Goossens, L., Soenens, B., & Dochy, F. (2009). The synergistic relationship
of perceived autonomy support and structure in the prediction of self-regulated learning. British Journal of
Educational Psychology, 79(1), 57-68.

Vansteenkiste, M., Sierens, E., Goossens, L., Soenens, B., Dochy, F., Mouratidis, A., & Beyers, W. (2012).
Identifying configurations of perceived teacher autonomy support and structure: Associations with self-
regulated learning, motivation and problem behavior. Learning and instruction, 22(6), 431-439.

BF o,lois VB 0,98 F+Y ylins) « 5 y> Hlid ) aoliliad


https://www.sciencedirect.com/science/article/pii/S0167945719305743
https://www.sciencedirect.com/science/article/pii/S0167945719305743
https://www.tandfonline.com/doi/abs/10.1080/1750984X.2023.2207255?casa_token=6-i1gmUbAxYAAAAA:CEgh0sLfuJBQS9v_tLS3vPmi85o6Wuppek9hOX_XgEejPW0KRHonQHnx1RU0TM248x-XSP_hO_RWqcGk
https://www.tandfonline.com/doi/abs/10.1080/1750984X.2023.2207255?casa_token=6-i1gmUbAxYAAAAA:CEgh0sLfuJBQS9v_tLS3vPmi85o6Wuppek9hOX_XgEejPW0KRHonQHnx1RU0TM248x-XSP_hO_RWqcGk
https://www.tandfonline.com/doi/abs/10.1080/1750984X.2023.2207255?casa_token=6-i1gmUbAxYAAAAA:CEgh0sLfuJBQS9v_tLS3vPmi85o6Wuppek9hOX_XgEejPW0KRHonQHnx1RU0TM248x-XSP_hO_RWqcGk
https://www.tandfonline.com/doi/abs/10.1080/1750984X.2023.2207255?casa_token=6-i1gmUbAxYAAAAA:CEgh0sLfuJBQS9v_tLS3vPmi85o6Wuppek9hOX_XgEejPW0KRHonQHnx1RU0TM248x-XSP_hO_RWqcGk
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2788.2012.01569.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2788.2012.01569.x
https://spsyj.ssrc.ac.ir/article_1064.html?lang=en
https://spsyj.ssrc.ac.ir/article_1064.html?lang=en
https://spsyj.ssrc.ac.ir/m/article_1787.html?lang=en
https://spsyj.ssrc.ac.ir/m/article_1787.html?lang=en
https://spsyj.ssrc.ac.ir/m/article_1787.html?lang=en
https://www.sciencedirect.com/science/article/pii/S1469029216301789
https://www.sciencedirect.com/science/article/pii/S1469029216301789
https://www.sciencedirect.com/science/article/pii/S1469029216301789
http://www.ijsp-online.com/download/52/int.j.sport.psychol.2021.52.159-171.pdf
http://www.ijsp-online.com/download/52/int.j.sport.psychol.2021.52.159-171.pdf
https://www.tandfonline.com/doi/abs/10.1080/02701367.2020.1795056?casa_token=JOT-uMzYEtUAAAAA:SsUgLVUz3mN7LlAAKh2So03b1dnrFdw9DhXyAFaVwifGkoDLOgp5NsLgb3Jp4PhW-KhZcjb9mp-n5FJB
https://www.tandfonline.com/doi/abs/10.1080/02701367.2020.1795056?casa_token=JOT-uMzYEtUAAAAA:SsUgLVUz3mN7LlAAKh2So03b1dnrFdw9DhXyAFaVwifGkoDLOgp5NsLgb3Jp4PhW-KhZcjb9mp-n5FJB
https://bpspsychub.onlinelibrary.wiley.com/doi/abs/10.1348/000709908X304398
https://bpspsychub.onlinelibrary.wiley.com/doi/abs/10.1348/000709908X304398
https://bpspsychub.onlinelibrary.wiley.com/doi/abs/10.1348/000709908X304398

