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essential factors of OPTIMAL theory (autonomy support and increased
expectations). Giving choice has been widely used in this field, but it has not
been fully investigated in the learning of throwing skills according to these
two factors.

Purpose: The present study aimed to investigate the benefits of giving
choices using the order of practice choice on learning the putting accuracy
skills and the psychological components of perceived autonomy and self-
efficacy beliefs.

Method: In this quasi-experimental study, 24 novice participants with a mean
age of 24.87 + 3.26 were randomly assigned to experimental (n=12) and
yoked (n=12) groups. Immediately after a 10-trial pretest, participants
practiced three new tasks (visual cues, auditory cues, chest bar) to putt a golf
ball into the center hole in six blocks. Then, the learning was measured
during a 24-hour follow-up period under conditions completely similar to the
pretest (10 trials).

Findings: The study assessed participants' skill accuracy, perceived
autonomy, and self-efficacy across all three experimental phases. Mixed-
design analysis of variance revealed that the order in which practice was
structured significantly influenced golf putting accuracy, self-efficacy, and
perceived autonomy (p = 0.05).

Conclusion: The possibility of task-related small choices enhances
perceived autonomy self-efficacy and, which leads to improved motor
learning. Therefore, these findings are consistent with optimal theory.
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Extended abstract

The OPTIMAL theory highlights that fostering autonomy—one of its three core
components—can significantly enhance performance and learning (1). Evidence
shows that self-controlled learning boosts learners' perception of autonomy,
which in turn improves expectations for future performances (1-4). Autonomy
support (AS) strengthens perceived competence and self-efficacy (5,6), both
critical factors in motor skill acquisition. While the OPTIMAL theory does not
directly address variables like feedback or practice schedules, studies indicate
that autonomy amplifies learning when learners control these aspects (7,8).

A common approach to promoting autonomy in motor learning involves offering
choices during practice. Research on self-controlled learning demonstrates that
even small decisions—such as selecting equipment color or task order—can
increase self-efficacy and intrinsic motivation (4,9). These benefits are attributed
to heightened expectations of positive outcomes (10). Autonomy aligns goals with
actions, facilitating efficient motor performance and learning. Studies consistently
show that learners given control over practice variables, such as timing of
instructional tools or task sequence, outperform yoked groups.

Self-efficacy plays a pivotal role in this process (2). Defined as belief in one’s
ability to perform a task, self-efficacy is a strong predictor of motor performance
and learning (6). However, some studies reveal discrepancies between self-
efficacy and retention test results, suggesting other factors may drive
performance improvements. According to Self-Determination Theory, perceived
autonomy might explain early acquisition advantages.

This study aimed to replicate and extend prior findings by examining how minor
choices, such as task order, influence skill learning. Using a golf task, participants
in the experimental group chose the sequence of training aids, while the yoked
group followed a predetermined order. Psychological measures of self-efficacy
and autonomy were assessed pre- and post-training. Two hypotheses were
tested: (1) choice enhances skill acquisition and retention; (2) autonomy and self-

efficacy are reinforced in the choice condition.
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Results contribute to understanding how autonomy-supportive environments
optimize motor learning and psychological constructs. Future research should
explore additional mediators and address methodological limitations.
Methodology

Research Design

The present study is an intergroup research design, and given the duration of the
research implementation, it is a cross-sectional study with time series. The

research method of the present study is semi-experimental.

Participants

In this research, 24 male students (Mean age = 26.3 £ SD = 87.24) from Urmia
University, who were undergraduate students, were selected through
convenience and random sampling and assigned to one of two groups: the
experimental group (12 participants) or the yoked group (12 participants). None
of the participants had prior training or experience in playing golf. Additionally, the
participants were unaware of the research objectives before the start of the study.
Participants were selected based on their suitability for the research conditions,
and informed consent was obtained from them. Subsequently, the golf putting
technique was demonstrated to each participant. All participants received
identical instructions regarding holding the golf putter, stance, and ball
positioning. Following this, each participant performed a 10-trial pre-test.
Thereafter, three types of training cues designed to facilitate the pendulum-like
motion of a golf stroke were demonstrated by the experimenter. Initially, in the
first practice session, visual cues was introduced on the surface of the artificial
turf. In the second practice part, participants were instructed to use a metronome
with three consecutive auditory beeps to time their putting swing (1: Ready, 2:
Start, 3: Strike). Finally, in the last practice part, haptic guidance was provided to
assist in executing the pendulum-like motion. All participants had the opportunity
to examine the tools before commencing the acquisition phase. Participants in
the experimental group were informed that they could select and use any tool
they preferred prior to each of the six practice blocks (each block consisting of 10

trials), with the condition that each tool must be used across two practice blocks.
|
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Participants in the matched-pair group were paired with a counterpart in the
experimental group according to the sequence of tools used. Additionally, they
were informed that the experimenter would determine the order of the tools.

In light of the need to assess the level of participants' learning, this study
employed a classical learning paradigm commonly used in motor learning studies
(39), which involves early skill acquisition during initial attempts and is evaluated
through group-relative performance in a delayed retention test 24 hours later to
consolidate memory (40-42). The level of learning was measured using a
retention test administered one day after practice, consisting of 10 trials without
the use of any instructional aids. Upon completion of the acquisition phase,
participants were asked to complete autonomy and self-efficacy scales. These
scales were also completed at the end of both the pre-test and the retention test.
Result

The results of the Shapiro-Wilk test conducted to assess the normality of data
distribution indicated that the data were normally distributed across all variables
(P > 0.05). Additionally, the results of Levene's test demonstrated that the
variances of the research variables were homogeneous (P > 0.05). Given that
the assumptions were met, a mixed-design analysis of variance (ANOVA) was
employed to examine within-group and between-group effects. The results are

presented in Table 1.

Sourc Sum of Mean Effect
Variable df F Sig
e Squares Square Size
Self- 262. | 0.0
Time 194.24 224 1 763.19 0.162
Efficacy 4 42
Time x 583.1 412.9 0.00 | 04
224 1 361.2
Group 15 4 1 81
125.1 125.1 0.03 | 0.1
Group 1 161.5
9 9 3 9
Autonom 804. | 0.0
Time 444 127 560.1 693.81 0.385
y 13 | 01
Time x 111.2 785.1 0.00 | 0.5
560.1 141.25
Group 32 48 1 33
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13.13 13.13 0.00 | 0.8

Group 1 868.185
095 095 1 94
Performa 281. | 0.0

Time 528.464 686.1 | 511.275 0.394
nce 14 01
Time x 528.2 381.1 0.00 | 0.2
686.1 624.8

Group 8 66 1 82
899.1 899.1 0.00 | 0.5

Group 1 984.24
216 216 1 32

The results of the analysis of variance (Table 1) indicated that the main effect of
time (P < 0.05), the main effect of group (P < 0.05), and the interaction effect of
time by group (P < 0.05) were all significant. Specifically, there were significant
differences in self-efficacy (p = 0.042, F(1, 18) = 4.262), autonomy (p = 0.001,
F(1, 18) = 13.804), and performance (p = 0.001, F(1, 18) = 14.281) across
different time points. Additionally, significant differences were observed between
the two groups in terms of self-efficacy (p = 0.033, F(1, 18) = 5.161), autonomy
(p =0.001, F(1, 18) = 185.868), and performance (p = 0.001, F(1, 18) = 24.984).
Therefore, both within-group and between-group effects were significant.

Based on these findings, it can be concluded that providing the choice of practice
type (order) enhances self-efficacy, autonomy, and golf putting performance
during both acquisition and retention phases. The mean levels of autonomy, self-
efficacy, and performance were significantly higher in the choice group compared
to the yoked group, indicating that having the option to choose the type of practice
improves self-efficacy, autonomy, and golf putting performance relative to a
group without such a choice. To better illustrate the trend of changes and facilitate
between-group comparisons, the mean values of the research variables are

presented graphically below.
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Discussion

Consistent with OPTIMAL theory, autonomy support through practice-order
choices enhanced motor learning and psychological outcomes. The choice
group’s superior retention suggests that autonomy fosters deeper cognitive
engagement and error processing (31). Even small choices (e.g., tool choice)
elevated self-efficacy, aligning with findings by Lewthwaite et al. (2015).
Therefore, it is suggested that future research should examine the role of
autonomy in different motor tasks and populations, given the small sample size
and lack of long-term follow-up.

Overall, relatively small choices, such as the indicators presented in the current
study, can facilitate performance and learning (18, 19, 35). From the perspective
of choice sequencing, participants who benefited from such advantages
subsequently selected more sets and repetitions compared to their matched
group (32). Therefore, the motivational consequences of choice (self-efficacy)
may offer additional benefits, such as increased engagement of the performer in
processing task-relevant information and heightened interest in practice, which in
turn contributes to enhanced learning and may provide a framework for acquiring
new motor skills. Ultimately, the findings of this research concerning the effects
of choice on psychological components and skill accuracy have clear implications
for applied settings. Novice practitioners can easily benefit from these positive

effects by leveraging autonomy-supportive strategies to learn new motor skills
|
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within targeting and advancement contexts using training tools related to sensory
modalities such as vision, audition, and proprioception.

Autonomy-supportive practice improves golf putting accuracy and psychological
markers in novices. Practitioners should incorporate learner choices (e.g., tool
order) to optimize motivation and skill acquisition.

Keywords: Autonomy, self-efficacy, Golf Putting, Learning, OPTIMAL Theory,
Male Students

Message of the manuscript

This study investigates the effects of autonomy support on motor skill learning,
focusing on golf putting accuracy. Guided by OPTIMAL theory, researchers
examined how providing choice in practice order impacts performance, self-
efficacy, and perceived autonomy among novice learners. Forty-eight male
participants were divided into experimental and yoked groups, practicing with
visual, auditory, and proprioceptive training aids. Results showed that learners
given choice demonstrated significantly better skill acquisition and retention
compared to the yoked group. The experimental group also reported higher levels
of self-efficacy and perceived autonomy post-practice. These findings suggest
that even small choices in practice structure can enhance motor learning
outcomes through increased motivation and engagement. The study contributes
valuable insights into the psychological mechanisms underlying self-controlled
learning environments, highlighting the importance of autonomy support in motor
skill development. This research supports incorporating learner choice in training
programs to optimize both psychological and performance-related outcomes in

motor learning contexts.

https://jrsm.khu.ac.ir/
92


https://dor.isc.ac/dor/20.1001.1.22520716.1404.15.29.5.7
https://ndea10.khu.ac.ir/jrsm/article-1-3267-en.html

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

[ DOR: 20.1001.1.22520716.1404.15.29.5.7 ]

EPRVTS

(ol g b5l IS ele an 1 S aS (g lses g eles| il (V) OPTIMAL o ks il
03 2 5my J S5t 650k bl Sl g5 dalpd (E2Y) das Ll ) 6,8k 5 o Shes L5 e
Olge 0815 53 (gl s S o Loy 4l il sl Shyst 51 36 1 of w b ) Oliisws oS
e Sk sl Shas sl SYL Sl 4 ediST 2l s (5l s cbeo 5 opl G L(E))) Lles S
358 0 gl 8355 5 (0) ot Shysl Saols 2l sl (AS) (g liseas ot o 55 Bls o3 s
G53h e S (gl ite b g ssb 4 ST 15 Sl o iy OPTIMAL w5 i 8 .(1,0)
S5 S50k Dl Lol o5 i Jald 1) dizas BLIS1 53 o ped asl 5 055250 b S >
28 NVazal 5035 I8 15 s Sas ol ol st 358 0 aral g 01813 5148 Wlosls LS 1 oLl
AV AL Lo ol i S 05 Ll o ()l 5+ S

1S Sl pl S Sk Sl s sobses a4 5l 038 sl sl iy op sk 5 S
S50 Ulse a8 s ae same 3558 slml OB ,E00 gl Jlacbsl OISl ¢ a3 cp )
Sl 4 () Sl el al B OB ,SL gl bobasl Sl i gl sl e alid ) S
OV VD) s RIS g5 il e ke gl 5 o sl sl bl slaces 3
Solaal 033 Lg0 b .(VY) 352 00 0is Jas o s Kgm 55 ege bole Olsie @ (g lseas s copl ol
Saden LIS 5 B S 580l 53 Shes 4 e (5len g 0¥ SLIBI L S -

aslizal Olaj 3550 53 (6 S oo (11 OS5 Ll 0313 o8 ol o oMo 13 ey Dlalllas 3
plml 5 4 b OV ) Slge Jiled sLales Oloy «(10) (s jad Olge (V6 YY) 35500 Sl )
s S Sl A A8 o feged sk S 05,8 a4 S 1y (6,500 (OA LY Cilie BJSS
Lo 5ol SalS oS Slacsliusl L (14 ,8) sslizal 3 50l S5 Olbsel aile o _bslaas b S ol
il 5 S5k sln oblpe A8l on (sl 3550 3 QEUSES 3 51 Ll Jas o) s ST
Al

5 (O00) (S 3 She g oS iy G Ol 0 1y 03 08 Sllas K3 (s |
53 (T8 YY) Wlesls OLES (6,85l AT b gl n |y eie opl glalawls [2& L o3 S Al (TY YY) (6,58t
Sl ((Y0) oo ST G plnil 5l 353 U 4 sl (el 5 S sls 0L s 35 (slandllas
WJominl b)) Al o SRl ol it 05 5 51 iy ST 555 55 (b 5o JaSa s S0k e 8
ol o3 edd i o 8 Sl e 0,8 Lol i 3L Sl (olask Osa3l s el s s baes S o
5035 s5doa |y anlllae gla o 45 35 et gad emm ol aadllae ) Codsdons 35S Jas 2 O g0

Q‘.LE.B 4.:...” J‘Jw..v b (.;.:SJ}- JW‘\}:&Q) Ls_.aj‘)b 04',:.<.»‘ céJwT)lSJ}?- L.)’?T’J"u:" b‘}) Or QKA‘

1. Autonomy Support
|

https://jrsm.khu.ac.ir/
93


https://dor.isc.ac/dor/20.1001.1.22520716.1404.15.29.5.7
https://ndea10.khu.ac.ir/jrsm/article-1-3267-en.html

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

[ DOR: 20.1001.1.22520716.1404.15.29.5.7 ]

Sl ol Sae (5503 Jolse oS dms o 0L 3 (glssl b s 5 Shes 5 T3 55 o alail
Ol e S el S (YA YY) min ot a s w0 Ll L aS (g 5b S culia | 5 Sles
S e LSt Ll 53 s Shee 35 4 e 355 g 4 oS ((Golshas s o) S S1sl | (g iy
Shly83 55 a4 i el 5 ol e (sladaly (sl S i3 (ol oo sl 0 IS
00 ) D) ks Ol et ghls sl 3l aS s pd e el b b anslie 53 Saus 030 5 i
Lo B 4 a8 el Il (T8 B e (5,500 gl el (s sl sl 4 el
Oladllae andl (1) Al o e 56501 ckitts Lo 1o ST L Logiites &5 Slacbianl U 3Ll slac s
S b SRl Sl B sbales abex S (S = gl les (6,550 S Llesls OLES (gauae
Ol OB ST ol & Slacs b i ((VY) S (6,8 eendl Ol 52 U 55 313 o b 015155 4
Gl 5 03 18 55 4 3l Sepl Db (s 0 ST Gus oy 2 s g S e L
s ol (olns s i 05l glataly sl Rl sl alie Anl avdls eas =

V) Sl iy oo ot 35Sl 5 ST lallart iy 551 b 5l 650k 5 o Shes
(slize el Lt b ab g e slam J5 5 bas Sy elal s sk S5 Sldlas Jlis 4 Calg
U el oS ol (S L esdhe sas SRl 1y S e 6, Sl 5 s Shes (bl 3, e i
Gl OLST 5 o s el a5 5 (golies 2 Colax Lo ys il il Shsl sl By, ol
Sldlas glaasly &S 5 pl 5 e izl 5o A3l 0 Ol i Ghls ol e opl oLy AdL
L e IS el s 5 Sl (S el S s OLES 5 el S 5 LSSy i 3 5
Llosls Olas andllas i S Jl= L3 (OFF FY VA WV das (5501 Solge (6,S5b Ll e oo s b
QELS S 0w sl 031 L 015 oo b (e (Phae Sl Ol W5 JSIus) (S 5 Shes &S
L1y iS5 bl Ol aadlles 3 Les ((F2YE 1Y) sl il Bl GISS s 5 obsal sl
L 3 Shes b Oljan a2l 8 OANIY) Sl 035 s (S S50k 5 J 45355 2 S0
IS el il el a6 03 addllae 53 piaman el oS oLl el 1Sl (golses
53 S pled 5o ) VL Jolas s Shas Ol g S odd St 05 5 L aslie 53 g 0 4B S
o 3o adlae pl 53 aS (VA) sl 0L CaISS o 5 b solsl Oesl L3 (iomen 5 a5 Jsb
b et ol 03 1 ol s LS ol 51 ol anlllan 5 e il olal ot liils; (slaslns
(Sl i 03,5 4 S LSS S s gl S Sl a3 53 Vsams o8 g o S5 Sl eolicd
Sl 5 Sl (Sl gl Glaaly) e o jas glajlpl Sl eslind oo 5 bl jletl Jold o8
Sl 5l el S 03 S OB S S 5 aS Jb 53 (V) A enls g (Mhs B oS ol al”
RS A) Sl i 3 L Sl e s e e Ol 5,8 Law 5 48 o5 5 Oles gy s 0 53
Sl el 3l ey 5 3 e Sl lisas g 5 (s el85 55 Glaslnn pman S |l (S 53 ol

1

https://jrsm.khu.ac.ir/
94


https://dor.isc.ac/dor/20.1001.1.22520716.1404.15.29.5.7
https://ndea10.khu.ac.ir/jrsm/article-1-3267-en.html

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

[ DOR: 20.1001.1.22520716.1404.15.29.5.7 ]

39 onl g ol G Jsl s b s s b gs Gl Sl s Bl 5 .28 S 15 SLsl s
23 358 68 Sslge ol 5 LS| s g Ll e oy el R sl b i oS
L3 g 05 S cwyplyodd s 5 S slaobsl ol il as L8 Olallas S 4 (30 £I5 4d
A a5 b s el 85 45 5 edd Sl (glites s G s le liils, glaadd e (VA L)Y)
L;)Lb'r.a;}ﬁ-v_gﬁdojjféjlnliQ}aﬂ}gLJS\‘thaL;\ﬁ-i)'\Jgdéjjbgcajfmbﬁ-&b;\b
O bl o llyy slaadlie o es g8 bl Jaul 3 LT ke 4 sdas 0L 545 51 (6 2t

ol oo Sl ghal 83 55 5 os Slysl (g liseas 45

owliigig 5

9N EP

035 Sloi gy b abaie ¢ 55 5l i sl 0oy dsb war 5l 5 25 S g5 51 ol i
Wl g miaed s sy b s 60,08 g Sl edalisay il Sl esliad Ll 4

R CEWE X g

IS a3 Las ) Jgiie &S ey oiSls 55 (F/YVE YE/AV) ey s2eils YE G ol o
Sl G VY) ek i 5 G \Y) Glislog S 5o 51 (G s (Balad 5 e 2es 3 S peo 4 lin g
5 OB ASES 8 e I ) S (5l el aile oSS 2 5l S s L
b s el G 4 5555 slaslas sl oD aujfc.a oy Slal s ) adllles 65,5
awl f_x.ojc,?.;q-‘du’h U Yo o auals 0035 Cowd Sl cgls ez 5 bl sy Sl ple
a0l (ol 0sa3T 5 s a3 S pde dile el pe Bl 55 o3 IS 5555 e
Al 4 S s G )z slasbes Ll Olge 4 Sl ool 5V S

S5 g

F sl b die o gims e (55, AS IS S s ol IS s ) a0 IS
3 Lt glas s 5 5 Bl A0 Shelen s e s 5,0 V0 el 3 s e dee 4 e
Aol 5l 4y Jals QSIS 0 CalST s pll QEUSES 5 aan sl DL sk« £/TV
Elawyi o iz g ol Veosplllal o i Jh3 L (58 0 0 L) sl s S G g % Y
23 S0 CE U os g el ablel e sl v s Ve 00 X oS w gla kel LS i 6l

.@;&‘}Lﬁ&js}nop}b%jQb‘b)‘j;&\ﬁ@bﬁ}é@bcﬂefu‘)b.xsﬁwbiﬁw

1. Putter
]

https://jrsm.khu.ac.ir/
95


https://dor.isc.ac/dor/20.1001.1.22520716.1404.15.29.5.7
https://ndea10.khu.ac.ir/jrsm/article-1-3267-en.html

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

[ DOR: 20.1001.1.22520716.1404.15.29.5.7 ]

T S Sy Glp i e ol s Hle 5l S s e By Gl a7 T e s
(V) i n 0303 jo 0 pad 035 oo B 5 0l (0 S5 |

Shding s 5 edd Sl golas ot bels &5 2t lioly, slaad o a6l piman
53 Glealsy wlad 55 elis 5ledd STosl (g lises 35 ey 53 o3l (351585 55 (slaslns
Jolo 8 (glazm 0V o S el S Sleds LS5 gl 81 0 Slme ) 4 SIS (BNSSS) 255
@ glize aalllos 55 BNSSS s, 5 sbl s Sl bl o (Coomsl St y3 SlS) 5 (Lo oy sy
T sl s o OLES oS A My 55 hale an o b st ol sl andllan 3 ool 00 ol
oA Sl =y Jae (a5l 3, SIBNSSS (g bl i po> aslllas 53 5y uate AV G /A
FLssS GWITLOV) 55 aze VAT 60/ o W ul 5 45 @3S 513 s 5550 CFAY Sleslizl |
(Sl Jlle o 5 el s VAR QB VE sl 4 axlllae £ged b Les (gl &ged (51 elide ol
52 G YE) ol aalles wisad sln plis S U e dnli oY (VU ole SL LI W a8 el
ol gl S s eslinal (guel S 55 el Sl 5o (g5 Slas w8l el ey +/A]
Lxls 513 (555 e 0 i Db s oS slite S, L (e ls £) 35 g0 (slao s sl bl asliis
s asliin  cpleslanal 5l aa s s odd jasiie Glax 3 )y O ) lde L aS s el b
s Vel ax Sl sl OBASES 0 slasl o s 5 S 4, s e slie 05 S
GWT 8 VE 510w @ & 03 (555 «shl andllas 3 (FA) 340 (IS i ge Al oo pls € 351G sl
ol s AT 5l axdllas 4 gad (55 5 /AT ay

(ebe sl glaaly Joli &8 GlS @ s 85k s e e ol 4 b e o el el sl 2
AT Isb (slen 25z S sed sl sl S5 bl Sl s Sl 5 ol
LodlS w,s 0 cbolo g Co e S s 2 S a8 el Sl st Sl s ol plesl) )
(slsd plaaly gl pdb £00 (L pws) Csw Ddd Ol b s (opm ) dids s o e W S Cs u
Sl ke 4w el gubr 3 5 bassl 3 85 U135 Gl w4 eSS de )
A eslizal Shley slealy gl 5L ale sl a8 > gl 53 S w i gl s 2l
121089

Gtz 5 a5 13 auls, e Shasn 55 OO uilse slaaisr 5l ol iasn iled gars 3 U8
e el 25355 p sk oiags Rasn s 3D 65 S 51 (SSRILREC-2301-2045) Gy a8
S o oA 353 ST gL, 0T 515 0l Sl Sha s b sl Ll war b Q8 aises 8
35003 SlSs Gl Jardl) s QEALSES 15 dan 3 03l OLES eSS 5 n il w5 By, 0

1. Confirmatory factor analysis

2.CLUB
|

https://jrsm.khu.ac.ir/
96


https://dor.isc.ac/dor/20.1001.1.22520716.1404.15.29.5.7
https://ndea10.khu.ac.ir/jrsm/article-1-3267-en.html

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

[ DOR: 20.1001.1.22520716.1404.15.29.5.7 ]

Vo g5l S SIS B a3 S 3l s o Sambge 5 Olinl o (S L 0 S
oslizal CilS a5 wile Kisl oS e Sl oS aped Ul g A Bl sl gl 1) 22 S
Fyean o e $a) Sl sl Slaialy (ol n e 3 Ml il esls 0L S5 pesl baw s s e
Tro s OBLSES o a (lawy psead O JS5) pas oyl 53 S e (o oo 5ol ) (JSS)
1) 3,8 Ll eslinal 35t 5L Olag Ol 6l Jlsie Gt s Spo 4 e 5l 45 A el
Sl 53 by Slaialy wll (Gl s ) JS0) 503 05T 3 Balg (a8 T g3 Y sl
LIl 038 oy 1 oo LS| a0 5,5 51 L3 OS85 e plonil dile Sl oS >~
s Sob R 1SS e 5l 8 S e &S A esls b g o 05 8 OIS ES 5 il |
LU Il a8 b opl b S eslinal 5 bl daalyt o oS 1) (golpl (L35S Ve ol SLL e
Lol i a5 L plS pa el Sl 05,8 DS 0S5 00 a8 I a8 Sk 53
A5 031> et 5 0T 4 (e S S g 05, )3 55 Slhen eSS 8 S L eoslinal 35

S o e 15 bl 5 Sosesl &S
2 b S8 6,50k S K Sl G pl s OBAS L (6 ,S0k Ul s L 4 xS L
5 okd plnil e Sles ol sl Gla i S s S (M) el oS eslinad S (6 S5k Sl
oalinal alasl ' o (g U5 g o 4 S IS wiel Y B L (laal sl 5o a5 8 o 3 ,80es L
e BT a8 el l s st 6,53k 6,03l sl eslinal 5550 J3s) 4 am s L L(EY=E0) 55
sl O Ll i 51 55 6,800 sl il e Dbl Jals S il s S 00 8 00 ol o sel
gt 3l ealinad 0oy (i gS Ve ol oyl 1 s 355 ST 5033k 05031 b (6 Sk Olee ol oy S
(ol 52 elie A il 32 QS S 1 51 DSl o OLL 51 g 3 (5 S o310 3550

cBAE eSS b elidie ol 55 95035k 0551 5 05051t OLL L5 wimmen S oSS 1 (g alI85 55

1. Consolidation

https://jrsm.khu.ac.ir/
97


https://dor.isc.ac/dor/20.1001.1.22520716.1404.15.29.5.7
https://ndea10.khu.ac.ir/jrsm/article-1-3267-en.html

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

[ DOR: 20.1001.1.22520716.1404.15.29.5.7 ]

ot e |
- ORI s | <30 0t ||
LT LT I

tS'Jb‘ u,nt.:ia LS'J.}‘ d,ul.:b
3 oo g 3 Gl > |
Sl 83 g5 Gl )85 g5 5 s luas g3 STyl b Sl S 45 |

SR b Soles ) S

T

6‘)" Jﬂ.ﬁ)‘}ﬂu dj.é)T cbﬂJ.:L’l.w‘L.{)L"&a &J‘J}u‘ ‘u:ﬁtt”i‘ Laosls M}Qﬂ)}kﬂ@ ﬂl}- Aa.ma.o‘)b
Oge3 31 oMtte s 3 e 6l s s bl (iKen oy 2 Sl o) Ogesl daesls w3 s
A o3lizal YY a5l SPSS 15l 5 s L P=2/00 (5 lsbias a3 sl uilyly o

o9 3 sbadl
s e LS 1 el e SIS w058 55 0 andlles (gla paze 3 1kl Gl il 5 o S0le ) Jput

O35l ol o 5 05,8 S8 a G o it oo 5 slaasl ) J s

R 35kl Gl
£/vA V4/+A Y/ay \A/VO
Y/00 W/e £/7) Y/ A
V4L \V/AY ¢4 YY/AY
o/ Y1/0A ans TaN
£/vq Yv/a) 0/00 /e
£/YY YY/4) Y/01 /AT
YIAL Ve/on VY /Yo
g/ Vo/on VYo Yo/0s
Y/0) \O/AY VYN YV/Vo

https://jrsm.khu.ac.ir/
98


https://dor.isc.ac/dor/20.1001.1.22520716.1404.15.29.5.7
https://ndea10.khu.ac.ir/jrsm/article-1-3267-en.html

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

[ DOR: 20.1001.1.22520716.1404.15.29.5.7 ]

La e galad s Laosls w355 48 sls 0L Laesls w35 03 a2 g 355 5l 05051 ol

@&uduﬁm oboly oS sl LS o ) ()},aﬂ @L:}O:;w.(P> /00) Sl o 5 &y smts

Jobs 5 s S 5 2580508 S o Sl BB B D3 Ul a5 (P> /0 e

ol o Y e 3 s 4 A eslizal el 3l

o (gla puiio gl el Sl kot 003l b Y Jptr

sl Sig F S sl Sl df Slygdme ¢ sorme &=
AR\ YDA §/YY ya/vr V/YYE Y148 ol
/EA) eNE LY q8/8\Y V/YYE Y 10/0AY 05 Sx0ke
ALY oYY 0/A\ ARRVARL: | AERVARL: 03
/YA SeVE YA A/AY V/os \YV/EES ol
V70 S VR L B VAR A VEAIVAO V/0e YEY/AN 05 Sx0be;
/A4 E oNE L VAS/AA Y40/ 1Y | )Y 40/ Y 03,5
ALY YOO VE/YAN YV0/0Y ) VA £18/0YA Obes
/YAY GeeVE AYE VTUYAN VAAT YA+/OYA 05 Sx0b
/oYY oeVE | YE/AAS AAARYXE | YY1 VA44 055
+/v0 cla.d): Sl sma oslE
(P +/40) 05 8 Jol 1P +/00) sloy Jol il a8 sls 0l (Y Jsar) bty s ogesf bk

SP=EY) G5 55y ke el Sl e (PS 4/00) 63 8 3 Ol Leles oo pioman
9 p:'/"\) Jﬂ«.@ 39 (F(\/o-\.}\A)Z\V//\'i 9 p:'/"\) L;)L;'NJ‘}?- ‘<F(\/VT1)\A>Z§’/V-\Y

R 3 03 S 95 L eamen 3003 3 (ol pme sl calies lagle) o (F(\/V\UA):\UVM
3 Shes 5 (Fo = AUAW 5 P=2/o ) oles gt o(F =000 5 P=o/orY) gl 8 5

da)jf&ﬁ;\rﬁj@)ﬁguﬁjﬁ\rﬁdlﬁb.wbﬁj L;j;tMQ)Li?(F(UM):Ti/‘\/\i}p=~/~~\)

5 b (A3 g5 e g ORI Sl 0313 4 3 sad Ol O1S e oplply el ol

LgJ.oblS.s);'-%;)l:o'u:fJ,fj\.:o.:}&do.srg_g;.,.q-y&)b:l.l):r.ajg_;w\):ra;&.lfe\.gf;isﬁw
G s e Ol oS el YL (golsline e ol S 03 S 4 S bl 05 5 3 5 Shas

G S AaS w1 S s s Sl 5 obses s (s yIS55 Dl o eS £ > OS]

C,wu‘ o &‘)‘ L;;;l.‘>r..; 6[.5}::3.& Q),:i.bl.;.d

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

99


https://dor.isc.ac/dor/20.1001.1.22520716.1404.15.29.5.7
https://ndea10.khu.ac.ir/jrsm/article-1-3267-en.html

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

[ DOR: 20.1001.1.22520716.1404.15.29.5.7 ]

.g.a\:'s’e" ‘})f

"j . H v : .a.\..i'aw'.o})f
)

Sl o>

..* - L;LA .~..

G laes S 5o ba e Sle aslie ) Ll gas

S5 Axd g )

2 (65 Sy oS dile ol Sl el sl oS S Sl 5 el sy s bl
PIREUPCRIES I QK RS N CS PG PR W S I N P A E R PP
ls 1y CildSS b dad e Lol Cilises (slaaili) Sl a3 (gl o3 0] slaslil 51 eslinad o3 3 ool
Colge 25 5 S e eslital o2 o5 S i s alie el laslpl 5l aS edd iz 05 S blis 5o
D 1ls) g Slalllae SLusST o o 53 5y 225 05 S 8l 62, 80es sla o . ils (s 2
s LS 5L e 5 6,80 Olee S35 Dl el oS 5k 4 (VYY) sl sl sdaline (Ol S 5
ol i 038 4 S 6L (S Sl o 05 S o Ll asl L5l es S s e gl
Slolas wax g U ooados S b g ol sdalive s Shas b iy ol ol ol jo 4 .ol ol ala>Sla
b egnl by oals aalsl s ool 55 50l Sl o3 il 65 Oy oS (ls3k Ope51 s S 4y
SRS ing b3sal Sl s glaslpl o5 bl 4 53l 01815 O s & (goloesp oles
3l SRl LSS

S > Sl b 5 OB S S S (g les s Clam A dl Ol (5 ey 1 LS b0k
Sl 53 d(8F) A8 o g 1) (S (6,550 45 250l Ll 15 ol 50 K0s (s Sl 2 slie
@ S 6,550 4 by e Slallas o -3 el Cldles L s o nlexs Ll bag e st liily,
GlelIS5 55 Slne 53 S 5 men 4 B S 1 ) 3058 eSS ORI g5 3 e b
4 S 0s S OBASES ol ol pol iy ClusST d e OLL s (golses s ol jen 4 S
L oles s 5 sall8355 glaslme 53 Sl ot S 05 S DESES 0 4 ol (6 20 Ol
Sy edid alaMe Clsl s o 5l 3 a5 S ol e &S J o LS EolS

|

https://jrsm.khu.ac.ir/
100


https://dor.isc.ac/dor/20.1001.1.22520716.1404.15.29.5.7
https://ndea10.khu.ac.ir/jrsm/article-1-3267-en.html

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

[ DOR: 20.1001.1.22520716.1404.15.29.5.7 ]

g Ll s GBI S s Ses 53 e mlE gl Sl (bl glacs 3
) LI Sl Lt a5 3 55 e a8 b aylie 53 OIS IS 3 S5)3 050l 5 5L el S g
B3 Gk (Y1) S iy s o H5b 0 1 0S|l Gl J1S3 55 Ll o ol 33 i ol (80
0Ly a0 oS Sla Jondl) s b alie 55 (goliseas 2t Colo (gl Joadly s2ies (Y0VE) 0L 5 (o 52
2 Kgd e sols3l 5 Shes 3 g 5 e U i G LS5 4 e 353 e ) (5 oS U S
Lt b a4 ST )08 e e R S Sl ol s ) A e 4 Sl
Al sl bl ki s e CadsS

ooz = Culam 4 350 cnl s Sl ool i (S lIS 55 3 St slaaly i 1SS (b
sl Bl e Bl pl el LS o Gadal s (13 (p ped o 5 bRl L ) sl Kl s e
S5k 5o Shas 5o 2 la0ls, sbasbns bl sl (Solie Sl Jobed 53 5 (o e 4l 5l eslinad
Dl 53 350 o0 slgnln s gy 4l Jalse s o3l 53 S8 Sl et 5o il Dolee 235
Al e Jolse ple b s e slal JUs 4 o]

55 S Wil e lodd Wl ol Easn s oS plealis Wl (S s glacbisl S s
bl i Gl & SBSES 2 G bl e 3 o8 5110 N8 NA) S g 1 6,5k
ol s M) W5 S Ol sl i 058 4 o |y (6t LA SO 5 Laae sames Lilaze (s g
53 okiS| ol (6,8 5n il ale (g s sblpe el S (el J8555) Clsl 5SSl sladely
03,5 SaS (5 550k SRl 4 O g 55 48 Bl bl el 4 BN 5 ST b g DeSBL 25
© by G opl GladBl (algns Al e S Soles 6,550 ¢l okl sl O
Al g8 Sladas ol T sladsly (olge By 5 liily, gladile L ol ol b
Lo S > slacles (5,800 S5 (ol s Culer oalinal b |y a0 A5l o (ste QS oy o3
sl ) Wl pla e 53 Solge 4 by e gy ped Slaslpl e sy SOy 5 (6 S s 4 o

.,bj..:.v ,\..uj.@_,q,..:.»c;lﬂ:‘l: w‘)‘ (L;"‘jl.ann.’j

Refrences

1. Wulf G, Lewthwaite R. Optimizing performance through intrinsic motivation and
attention for learning: The OPTIMAL theory of motor learning. Psychonomic
bulletin & review. 2016;23(5):1382-414. Doi.org/10.3758/s13423-015-0999-9.

2. Chiviacowsky S, Wulf G, Lewthwaite R, Campos T. Motor learning benefits of
self-controlled practice in persons with Parkinson's disease. Gait & Posture.
2012;35(4):601-5. Doi.org/10.1016/j.gaitpost.2011.12.003.

3. Tafarodi RW, Milne AB, Smith AJ. The confidence of choice: Evidence for an
augmentation effect on self-perceived performance. Personality and Social
Psychology Bulletin. 1999;25(11):1405-16.
Doi.org/10.1177/0146167299259006.

https://jrsm.khu.ac.ir/
101


https://link.springer.com/article/10.3758/s13423-015-0999-9
https://doi.org/10.1016/j.gaitpost.2011.12.003
https://doi.org/10.1177/0146167299259006
https://dor.isc.ac/dor/20.1001.1.22520716.1404.15.29.5.7
https://ndea10.khu.ac.ir/jrsm/article-1-3267-en.html

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

[ DOR: 20.1001.1.22520716.1404.15.29.5.7 ]

10.

11.

12.

13.

14.

15.

16.

17.

Wulf G, Iwatsuki T, Machin B, Kellogg J, Copeland C, Lewthwaite R. Lassoing
skill through learner choice. Journal of motor behavior. 2018;50(3):285-92.
Doi.org/10.1080/00222895.2017.1341378.

Wulf G, Chiviacowsky S, Cardozo PL. Additive benefits of autonomy support
and enhanced expectancies for motor learning. Human movement science.
2014;37:12-20. doi.org/10.1016/j.humov.2014.06.004.

Hooyman A, Wulf G, Lewthwaite R. Impacts of autonomy-supportive versus
controlling instructional language on motor learning. Human Movement Science.
2014;36:190-8. doi.org/10.1016/j.humov.2014.04.005.

Janelle CM, Barba DA, Frehlich SG, Tennant LK, Cauraugh JH. Maximizing
performance feedback effectiveness through videotape replay and a self-
controlled learning environment. Research quarterly for exercise and sport.
1997;68(4):269-79.. doi. rg/10.108.+ YV + YYIV, 144V, 1 e Te Av v A/s

Wu WF, Magill RA. Allowing learners to choose: self-controlled practice
schedules for learning multiple movement patterns. Research quarterly for
exercise and sport. 2011;82(3):449-57.
doi.org/10.1080/02701367.2011.10599777.

McKay B, Carter MJ, Ste-Marie D, editors. Self-controlled learning: A meta-
analysis. Journal of sport & exercise psychology; 2014: HUMAN KINETICS
PUBL INC 1607 N MARKET ST, PO BOX 5076, CHAMPAIGN, IL 61820.
https://experts.mcmaster.ca/individual/publication1596261

Lemos A, Wulf G, Lewthwaite R, Chiviacowsky S. Autonomy support enhances
performance expectancies, positive affect, and motor learning. Psychology of
Sport and Exercise. 2017;31:28-34. doi.org/10.1016/j.psychsport.2017.03.009.
Murayama K, Izuma K, Aoki R, Matsumoto K. “Your choice” motivates you in
the brain: The emergence of autonomy neuroscience. Recent developments in
neuroscience research on human motivation. 2016. doi.org/10.1108/S0749-
742320160000019004.

Wulf G, Lewthwaite R. Optimizing performance through intrinsic motivation and
attention for learning: The OPTIMAL theory of motor learning. Psychonomic
bulletin & review. 2016;23(5):1382-414. Doi.org/10.3758/s13423-015-0999-9.
Hartman JM. Self-controlled use of a perceived physical assistance device during
a balancing task. Perceptual and motor skills. 2007;104(3):1005-16.
doi.org/10.2466/pms.104.3.1005-1016.

Wulf G, Toole T. Physical assistance devices in complex motor skill learning:
Benefits of a self-controlled practice schedule. Research quarterly for exercise and
sport. 1999;70(3):265-72. doi.org/10.1080/02701367.1999.10608045.

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. doi.org/10.1080/02701367.2011.10599780.

Wulf G, Raupach M, Pfeiffer F. Self-controlled observational practice enhances
learning. Research quarterly for exercise and sport. 2005;76(1):107-11.
10.1080/02701367.2005.10599266.

An J, Lewthwaite R, Lee S, Wulf G. Choice of practice-task order enhances golf
skill ~learning. Psychology of Sport and Exercise. 2020;50:101737.
doi.org/10.1016/j.psychsport.2020.101737.

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


https://doi.org/10.1080/00222895.2017.1341378
https://doi.org/10.1016/j.humov.2014.06.004
https://doi.org/10.1016/j.humov.2014.04.005
https://doi.org/10.1080/02701367.2011.10599777
https://experts.mcmaster.ca/individual/publication1596261
https://doi.org/10.1016/j.psychsport.2017.03.009
https://doi.org/10.1108/S0749-742320160000019004
https://doi.org/10.1108/S0749-742320160000019004
https://link.springer.com/article/10.3758/s13423-015-0999-9
https://doi.org/10.2466/pms.104.3.1005-1016
https://doi.org/10.1080/02701367.1999.10608045
https://doi.org/10.1080/02701367.2011.10599780
https://doi.org/10.1080/02701367.2005.10599266
https://doi.org/10.1016/j.psychsport.2020.101737
https://dor.isc.ac/dor/20.1001.1.22520716.1404.15.29.5.7
https://ndea10.khu.ac.ir/jrsm/article-1-3267-en.html

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

[ DOR: 20.1001.1.22520716.1404.15.29.5.7 ]

18.

19.

20.

21.

22.

23

24.

25.
26.

27.

28.

29.

30.

31.

32.

33.

Wulf G, Adams N. Small choices can enhance balance learning. Human
Movement Science. 2014;38:235-40. doi.org/10.1016/j.humov.2014.10.007.
Lewthwaite R, Chiviacowsky S, Drews R, Wulf G. Choose to move: The
motivational impact of autonomy support on motor learning. Psychonomic
bulletin & review. 2015;22(5):1383-8. doi.org/10.3758/s13423-015-0814-7.
Moritz SE, Feltz DL, Fahrbach KR, Mack DE. The relation of self-efficacy
measures to sport performance: A meta-analytic review. Research quarterly for
exercise and sport. 2000;71(3):280-94.
doi.org/10.1080/02701367.2000.10608908.

Chiviacowsky S, Wulf G, Lewthwaite R, Campos T. Motor learning benefits of
self-controlled practice in persons with Parkinson's disease. Gait & Posture.
2012;35(4):601-5. Doi.org/10.1016/j.gaitpost.2011.12.003.

Stevens D, Anderson DI, O’Dwyer NJ, Williams AM. Does self-efficacy mediate
transfer effects in the learning of easy and difficult motor skills? Consciousness
and cognition. 2012;21(3):1122-8. doi.org/10.1016/j.concog.2012.03.014.

. Lamarche L, Gammage KL, Adkin AL. Can balance efficacy be manipulated

using verbal feedback? Canadian Journal of Experimental Psychology/Revue
canadienne de psychologie expérimentale. 2011;65(4):277.
doi.org/10.1037/a0024137.

Tzetzis G, Votsis E, Kourtessis T. The effect of different corrective feedback
methods on the outcome and self confidence of young athletes. Journal of sports
science & medicine. 2008;7(3):371. PMCID: PMC3761887

Bandura A. Self-efficacy: The exercise of control. Freeman; 1997.

Ste-Marie DM, Vertes KA, Law B, Rymal AM. Learner-controlled self-
observation is advantageous for motor skill acquisition .Frontiers in Psychology.
2013;3:556. doi.org/10.3389/fpsyg.2012.00556.

Deci EL, Ryan RM. Motivation and self-determination in human behavior. NY:
Plenum Publishing Co. 1985.

Deci EL, Ryan RM. The" what" and" why" of goal pursuits: Human needs and
the self-determination of behavior. Psychological inquiry. 2000;11(4):227-68.
doi.org/10.1207/S15327965PLI1104 01.

Cordova DI, Lepper MR. Intrinsic motivation and the process of learning:
Beneficial effects of contextualization, personalization, and choice. Journal of
educational psychology. 1996;88(4):715. doi.org/10.1037/0022-0663.88.4.715.
Patall EA, Cooper H, Robinson JC. The effects of choice on intrinsic motivation
and related outcomes: a meta-analysis of research findings. Psychological
bulletin. 2008;134(2):270. doi.org/10.1037/0033-2909.134.2.270.

Legault L, Inzlicht M. Self-determination, self-regulation, and the brain:
autonomy improves performance by enhancing neuroaffective responsiveness to
self-regulation failure. Journal of personality and social psychology.
2013;105(1):123. doi.org/10.1037/a0030426

Halperin I, Chapman DW, Martin DT, Lewthwaite R, Wulf G. Choices enhance
punching performance of competitive kickboxers. Psychological research.
2017;81:1051-8. 10.1007/s00426-016-0790-1.

Wulf G, Freitas HE, Tandy RD. Choosing to exercise more: Small choices
increase exercise engagement. Psychology of Sport and Exercise.
2014;15(3):268-71. doi.org/10.1016/j.psychsport.2014.01.007.

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


https://doi.org/10.1016/j.humov.2014.10.007
https://link.springer.com/article/10.3758/s13423-015-0814-7
https://doi.org/10.1080/02701367.2000.10608908
https://doi.org/10.1016/j.gaitpost.2011.12.003
https://doi.org/10.1016/j.concog.2012.03.014
https://psycnet.apa.org/doi/10.1037/a0024137
https://pmc.ncbi.nlm.nih.gov/articles/PMC3761887/
https://doi.org/10.3389/fpsyg.2012.00556
https://doi.org/10.1207/S15327965PLI1104_01
https://psycnet.apa.org/doi/10.1037/0022-0663.88.4.715
https://psycnet.apa.org/doi/10.1037/0033-2909.134.2.270
https://psycnet.apa.org/doi/10.1037/a0030426
https://doi.org/10.1007/s00426-016-0790-1
https://doi.org/10.1016/j.psychsport.2014.01.007
https://dor.isc.ac/dor/20.1001.1.22520716.1404.15.29.5.7
https://ndea10.khu.ac.ir/jrsm/article-1-3267-en.html

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

[ DOR: 20.1001.1.22520716.1404.15.29.5.7 ]

34.

35.

36.

37.

38.

39.

40.

41.

42

43.

44,

45.

I Iwatsuki T, Abdollahipour R, Psotta R, Lewthwaite R, Wulf G. Autonomy
facilitates repeated maximum force productions. Human movement science.
2017;55:264-8. doi.org/10.1016/j.humov.2017.08.016.

Iwatsuki T, Navalta JW, Wulf G. Autonomy enhances running efficiency. Journal
of Sports Sciences. 2019;37(6):685-91. doi.org/10.1080/02640414.2018.1522939
Iwatsuki T, Shih H-T, Abdollahipour R, Wulf G. More bang for the buck:
autonomy support increases muscular efficiency. Psychological Research.
2021;85(1):439-45. 10.1007/s00426-019-01243-w.

Ng JY, Lonsdale C, Hodge K. The Basic Needs Satisfaction in Sport Scale
(BNSSS): instrument development and initial validity evidence. Psychology of
Sport and Exercise. 2011;12(3):257-64.
doi.org/10.1016/j.psychsport.2010.10.006.

McKay B, Ste-Marie DM. Autonomy support and reduced feedback frequency
have trivial effects on learning and performance of a golf putting task. Human
Movement Science. 2020;71:102612. doi.org/10.1016/j.humov.2020.102612.
Schmidt RA, Lee TD, Winstein C, Wulf G, Zelaznik HN. Motor control and
learning: A behavioral emphasis: Human kinetics; 2018.

Krakauer JW, Shadmehr R. Consolidation of motor memory. Trends in
neurosciences. 2006;29(1):58-64. PMID: 16290273

Robertson EM, Cohen DA. Understanding consolidation through the architecture
of memories. The Neuroscientist. 2006;12(3):261-71.
doi.org/10.1177/1073858406287935.

. Robertson EM, Pascual-Leone A, Miall RC. Current concepts in procedural

consolidation. Nature Reviews Neuroscience. 2004;5(7):576-82.
10.1038/nrn1426.

Lewthwaite R, Wulf G. Motor learning through a motivational lens. Skill
acquisition in sport: Research, theory and practice. 2012;173.

de la Fuente-Fernandez R. The placebo-reward hypothesis: dopamine and the
placebo effect. Parkinsonism & Related Disorders. 2009;15:S72-S4.
doi.org/10.1016/S1353-8020(09)70785-0.

Lidstone SC, Schulzer M ,Dinelle K, Mak E, Sossi V, Ruth TJ, et al. Effects of
expectation on placebo-induced dopamine release in Parkinson disease. Archives
of general psychiatry. 2010;67(8):857-65. 10.1001/archgenpsychiatry.2010.88.

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


https://doi.org/10.1016/j.humov.2017.08.016
https://doi.org/10.1080/02640414.2018.1522939
https://doi.org/10.1007/s00426-019-01243-w
https://doi.org/10.1016/j.psychsport.2010.10.006
https://doi.org/10.1016/j.humov.2020.102612
https://pubmed.ncbi.nlm.nih.gov/16290273/
https://doi.org/10.1177/1073858406287935
https://doi.org/10.1038/nrn1426
https://doi.org/10.1016/S1353-8020\(09\)70785-0
https://doi.org/10.1001/archgenpsychiatry.2010.88
https://dor.isc.ac/dor/20.1001.1.22520716.1404.15.29.5.7
https://ndea10.khu.ac.ir/jrsm/article-1-3267-en.html
http://www.tcpdf.org

