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Introduction: The present study aimed to investigate the effects of differential practice
and contextual interference on the learning and mental representation of the golf stroke.
Methods: Fifty right-handed female students aged 20-35 with normal vision were
purposefully selected from Alzahra University and randomly assigned to five groups:
random differential learning, blocked differential learning, random contextual
interference, blocked contextual interference, and control. To perform the task, standard
golf balls and clubs, circular targets with an 11 cm diameter placed on a grass field (9x4
m), and a mental representation assessment software were used. In the pre-test,
participants performed the mental representation assessment task and executed 15 golf
putts from a distance of 3 meters. During the acquisition phase, they completed 12
blocks of 15 trials, following their group instructions. Twenty-four hours later, they
participated in a retention test under the same conditions as the pre-test and then
performed a transfer test consisting of 15 putts from a distance of 5 meters.

Results: The findings showed that during acquisition, the random differential learning
group performed significantly worse than the other groups (P=0.001). In the retention
test, the random differential and random contextual interference groups demonstrated
higher accuracy than the blocked groups (P=0.001). In contrast, in the transfer test, the
differential learning groups showed greater accuracy than all other groups. Moreover,
mental representation during the retention test improved significantly in the random
differential group compared to the pre-test (P=0.001).

Conclusion: Continuous variations in differential learning are likely due to factors

such as the emergence of self- and context-dependent attractors and random
fluctuations, leading to greater generalizability compared to contextual interference.
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Extended Abstract

Introduction

Motor learning is an internal process that occurs through
practice and experience, leading to relatively permanent
improvements in skilled performance (Schmidt & Lee,
1988). A key factor influencing motor learning is the
type and variability of practice. Variability of practice—
whether it involves changes in task parameters or
execution methods—is recognized as an essential
component in developing adaptable and transferable
motor skills (Magill & Anderson, 2014). According to
Schema Theory (Schmidt, 1975), varied practice
strengthens motor schemas by allowing individuals to
experience a wider range of parameters, which improves
retention and transfer compared to repetitive or constant
practice. Two influential frameworks that emerge from
practice variability are contextual interference (Cl) and
differential learning (DL). Contextual interference
refers to the disruption that occurs when multiple tasks
or variations of a task are practiced in an interleaved or
random order, rather than in a blocked sequence (Shea
& Morgan, 1979). Although random practice often
results in poorer performance during acquisition, it
promotes better retention and transfer due to enhanced
cognitive processing and problem-solving demands
(Magill & Hall, 1990). Conversely, differential learning
is based on dynamic systems theory and emphasizes the
importance of fluctuations and variability in movement,
which enhances self-organization and adaptability
(Schollhorn, 2004). Instead of minimizing variability,
DL intentionally introduces perturbations in movement
execution,  encouraging learners to  explore
individualized, context-dependent motor solutions.
While both approaches highlight variability, Cl focuses
on cognitive mechanisms such as elaboration and
reconstruction, whereas DL emphasizes self-organizing
mechanisms that arise from the dynamic interactions
between the performer, the task, and the environment.
However, few studies have directly compared these two
approaches, particularly regarding their impact on
mental representations—a cognitive construct that
reflects how movements are organized and stored in
long-term  memory  (Schack, 2004). Mental
representations play a crucial role in motor control, as
skilled performers tend to have more structured and
functionally organized mental representations compared
to novices (Frank et al., 2014). Therefore, investigating
how different types of practice variability affect both
learning outcomes and the structure of mental
representations can enhance our understanding of
cognitive-perceptual processes in motor learning.

The present study aimed to examine the effects of
differential practice and contextual interference on
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learning and mental representation within the context of
a golf putting task. Specifically, it compared random and
blocked practice conditions within each approach to
assess their influence on acquisition, retention, transfer
performance, and changes in the structure of mental
representation.

Methods

This semi-experimental study utilized a pre-test,
acquisition, retention, and transfer design, including a
control group. Fifty right-handed female students aged
20 to 35 from Alzahra University in Tehran participated
voluntarily. All participants had normal or corrected-to-
normal vision and no prior formal golf experience. They
were randomly assigned to five groups:

1) Random Differential Learning (R-DL)

, 2) Blocked Differential Learning (B-DL)

, 3) Random Contextual Interference (R-Cl)

, 4) Blocked Contextual Interference (B-ClI)

, and 5) Control Groups.

Task and Equipment: Standard golf clubs and balls were
used, and circular targets with an 11 cm diameter were
placed on a 9x4 meter grass surface. The Structure
Dimensional Analysis of Mental Representation (SDA-
M) software was employed to assess participants' mental
representation structures before and after training.
Procedure: In the pre-test, participants first completed
the mental representation task and then performed 15
putts from a distance of 3 meters. During the acquisition
phase, each participant completed 12 blocks of 15 putts
(180 total), following the specific practice protocols for
their assigned group. For the R-DL group, participants
varied their movement patterns in an unpredictable
order (e.g., altering stances, swing amplitudes, or grip
pressures). In the B-DL group, the same variations were
practiced in a blocked sequence. The R-CI group
practiced putts to different targets (2, 3, and 4 meters) in
random order, while the B-CI group practiced from one
distance at a time in a fixed order. The control group did
not practice between the pre-test and post-test

. Twenty-four hours after the acquisition phase, all
participants completed a retention test (15 putts from 3
meters) and a transfer test (15 putts from 5 meters).
Data Analysis: Accuracy, measured as the distance from
the ball to the target, served as the primary performance
metric. Data analysis involved repeated-measures and
one-way ANOVAs with post hoc tests (p < .05). Mental
representation structures were evaluated using cluster
analysis (SDA-M), with significant linkages identified
based on a critical distance (d_crit = 3.41).


https://books.google.com/books/about/Motor_Control_and_Learning.html?id=z69gyDKroS0C
https://books.google.com/books/about/Motor_Control_and_Learning.html?id=z69gyDKroS0C
https://psycnet.apa.org/record/1980-24610-001
https://psycnet.apa.org/record/1980-24610-001
https://psycnet.apa.org/record/2005-01219-005
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0095175
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Results

No significant differences were observed among the
groups in the pre-test, confirming homogeneity at
baseline. During the acquisition phase, a significant
main effect of group was identified (F(3, 36) = 13.05, p
<.001, n?p = 0.52). Post hoc comparisons indicated that
the R-DL group performed significantly worse than the
other experimental groups, suggesting that increased
variability initially hindered accuracy.

In the retention test, both the R-DL and R-CI groups
demonstrated significantly higher accuracy compared to
their blocked counterparts (p < .001). The control group
had the lowest performance overall. In the transfer test,
both DL groups (random and blocked) outperformed all
Cl groups (p < .001), indicating that skills learned
through DL protocols were more adaptable.

Mental representation analyses showed no meaningful
structure in any group during the pre-test. However, in
the post-test (retention phase), only the R-DL group
exhibited a significant and functionally organized
cluster structure, which indicates enhanced integration
of action concepts. The invariance analysis confirmed a
significant structural change between pre- and post-test
representations only for the R-DL group (A > 0.68).

Conclusion

The study concludes that the continuous fluctuations
and variability characteristic of differential learning
(DL) promote more adaptable motor behavior and more
organized mental representations compared to
contextual interference (CI) training. The dynamic
exploration involved in DL allows learners to self-
organize and identify individualized, context-specific
coordination patterns that transfer effectively to new
tasks. In contrast, while CI enhances retention through
cognitive mechanisms, its capacity for generalization
seems to be weaker.

These findings suggest that combining the principles of
DL and CI could offer comprehensive benefits: DL
fosters sensorimotor adaptability, while Cl supports
cognitive differentiation. Coaches and instructors are
encouraged to integrate noise-based, exploratory
training methods instead of relying solely on repetitive
or blocked routines, especially when the goal is to
enhance adaptability and long-term skill retention.

Ethical Considerations

Compliance with ethical guidelines: All ethical guidelines have been
followed in this study. The ethics approval number is
IR.SSRI.REC.1401.1641.

Funding: This research did not use any financial resources.
Authors’ contribution: All authors contributed equally to this work.
Conflict of interest: The authors declare no conflict of interest.
Acknowledgments: The authors would like to express their gratitude
to all participants and colleagues who contributed to the completion of
this research.



* A
Uf: /'/:4:('/ U//“" )eﬁ,«:/

il s
YEVEEOFY L E AL
v

b
Ca

@,@

aaen?

- At
i

5 450 i (led 3 g 5Tl 1 Sline ) SN g B 5B 2 3 G

VL 63,53 599 snmmonis dilg py ¢ 2T L18 agls Y 63T ST agls

hanie.a6353@gmail.com :asbll, .yl nl oyl ye5 dy Il ol&iily ¢ o5y pole 8aSily ( S > ,lidy 09,5

fazelidavid@ gmail.com :asbLy .yl 5l ¢5lyuds ol pds olRuils ¢ wliaiislyy 9 (i pole 8IS ¢ bjy9 pole 09,5 .Y

p.shamsipour@alzahra.ac.ir :aebL], .l pl s dynJ olKuisly o b3 y9 pole 5l ¢ Sy B 09,5 ¢ Johumo bl g .Y

ouuS>

Jle OleWb!

g A5 dp5 md leiil 5 550k sl SN g (Bl pe8 S gy pols Giagl Ban 1R
Lioddn &gty [ya I oSl anb ol b dlo YO B Y- candcuwly j35 ool 0 1 ide5 (W9
Slainj S5 o Bolar (latenj S dgin (Bl ol (318l (S0 09,5 gy > (Sola gk g Sl
o Sl VY b b gloply Calial «alS 5 lubin] o g w5l ST gl (sl Bud pand J 58S g dgue
Do S5 905l ey 53 I el b oaliel ind el o J38le g (52 FXA) ex o0) 59
Jeddlygiwd gillas (iiieS VO S'aly VYW coluiSTdls o )3 00,8 Iial 1) (6500 ¥ dlold 5l a5 V0 4 ad (sledjl
e B ALold 5l 40 VD ¢ JUm o5l 13 5 geil e b alite (5 )00k (g0l 53 s cuels YE L33l ploxl g S

5 1]
392 og)S ol 3l Jiund (5)oline ygboay (ol (3128l 095 5 )Shos coluiST Al po 13 0l (L3 gl sl
sloog)S & Comd (6 5V B> ol (glaipej J15 5 ol (B8l sloog S s )ool (90l )3 (P=+1+ )
Orizmen 3 L (6530 3, 8Mae BBl (650l (slaog)S (JUaml el 13 g (Pl o)) dimdly Sy

(P=2e 1) €8l gue (sylaline ooty (yg05l st 4 s (Bolas (318l 095 (sl (500l 53 md oledsly
5 4ej 5 395 4 iy Slacdle jals Ao (LY & Vlazsl (3131 (053l 3 yets Slyuid 3 S Aol

ol 0 i (Slaize) I L duglio 3 5VL (g plyeness 4 (Bolal Cllugs

gy 1 Wlie goi

VEev/ o0 el yd &6
AARAVIRE VRV R S S P TR
AR RSV SR JUR Y P

N AR Py

o jlguls

e ) laijl

¢ SMioj B

© Sl oSk

Dpii IS By md oleisl 5 650l slaie) JBI5 5 (1l ey yes pil (VFF) Wl (63,503 jor e 5 393 ¢ (Ll sasle ¢ oaUT ST 3 liian!
Y0 AV (F) iy (5> o0l 5 L)
DOI: https://doi.org/10.22059/jsmdl.2024.379928.1793

03,5 81y s 4y CC BY-NC 4.05:0 555 ot (olsl 2 1, 355 (658 casllo (3> 5l oS4, sole 2385 0
jsmdl@ut.ac.ir : at), | _https://jsmdl.ut.ac.ir :lu,b .ol

o5

o oy wlylaml b



mailto:hanie.a6353@gmail.com
https://orcid.org/0000-0003-0877-1566
https://orcid.org/0000-0001-6716-8156
https://orcid.org/0000-0001-7750-5734
doi:%20https://doi.org/10.22059/jsmdl.2024.379928.1793
https://creativecommons.org/licenses/by-nc/4.0/?ref=chooser-v1
https://jsmdl.ut.ac.ir|
https://creativecommons.org/licenses/by-nc/4.0/

9 9 (§OUT ST ils /Al iy i 15U 3 555 o (§inf SIS 3 Hi] (3 i 4 T

PP Y-PY

9 one5 $52k poll g a4l (VM g Cumtl) Wl 31 025 g cpe Sl & Canl 93 saild S 6oL
sokaiods 3,8 o)Ll (glodabiio g (25 ¢ Slowar Sl yed glgil 4 g oo lapsbyy ol Ao el i (o ye5 slagby) 358
3 e slagial)l & i o sl 290 3561 Slowss (505 (sl (slisn (slaigy Ygano jsbts (55 (653k 290
x5k aej > (Y al £y et 5l ool (YN gyl g LiSe) 355 0Ll (604 i 5l ool (iman 5 (250
sbnoia 1 (S Sl (VAVD oadl) S > 0)lg )b 4 lai | s cul 13 d9290 )85 (5 wen g LS 9 )l (S >
Byl oo 3l S (3305 (€ ke e Mo 4y eyl Sy paelCaibpo (gln] 45 sl ol (VAVD) Conadl Byl b & ka5 53 ool
05 g s Sl Slgicee 0Bl g (VY coigu)bil 5 JSa) dmdpe )13 (8> Aol JLidl 3 1) lapadls o cul (g6
(° O O 3 ipmd 08kes e ilitie slajadld o jed 45T S oo SVl Cunl (p peT (6 i 458 L s
B Coppo 9 4 Ol |y e A5 dald (ol (@b ls G polie (nyed b S (6)I20L 1 s 3 Sles crge Lol 29
23 E55 pgd g dpdise il b sl carge ol 5l BU o Sl & Cusline ol 4 &S RIST Ban 3 g5 Jgl 08
(VY 958 5 QUL Canl el g liio Bum 4y (s (sl il slo ) Jolis a5 |2l (SSg 8
&S Cuwl ot cpl p SleMbl by 08050 10,5 e ol Ol 8y 4 s alizee 08D 93 3l (gl s £95 90 oyl
ol Sl gl Glgisar ) O)loe gaw (58 YU b (6 s (10l g S o (6530 (sl 2] (933l s 53 (60 s
e 45 )3 oo JLle b ags ol Syt o503 ol bl g2 (VY s 5 VIS 3,8 o s 53 0
S G @3 (Jole LSO (5l S92 4 Cunl oiie (pl 2 by Glagtuges oS5 Lol by 2alS (1Ses s bl oS
(VWY < Jgg 5 QBUISL) A8 o (5 o000 o 1 loabon § 358 pulsl 2 & Casl (I o s Y] 53 Co b S iy
Jooly S 1 b 055 o o013 1 (o i Al L] B ()5 5 U5l MSte sy oy Sy 8T s ol (bl
x5k A ) (Alse (ayad Slois) & ol & Comd o500 £58 93 (I (Y00 Tiy5e) dusy BT Bam 4y S0
Grte 350 4 Wilgs o B prdas 13 (6 s doul CleMbl ila 5 st o8 bl il 0dd e S > g )lpe
38 ool 5 (So sl abable ) (md aleijl g Sigs8 (S dely Sy dbml don )3 Wlgi e 6350k (] &S almiy
G (e JSI5 sl (VYR 28 50 5 (o) (slie; S5 b 05 oo LI (VAVD patl) (2305 (6o 458
sl Cpyed 0 Cams 3olad jobds caliso LSSy yos o5 o) Geb il atily Wl o (6550L il Sl 4 D cege
&5 onl &5 sl odly ylis aS ous plil 5y9e (ol jd (b Clidss eSU Al Jaled e (6yie (653l A dgdune O jgod
a3 |y Gl oSS BALS S 15 Lo eJlte gy (VAR b 5 Ko HAAA c23,1) 391 wblos e (650l (el 3 p08
Sy (sl ClusST s 1o )3 dgduns 069)5 &y Cannd (B0lal 09,5 2> (L a9 10D plosi] 1y 3e3 149y § Dgduune ¢ B3lal 04,5
IS g9 (VoI (BB splo g gyl o Lol) sl oo 3 Sdas 09,5 cpl 4 Cond (g0l )0 Ll g o3l plox]

oozl o3 oyl bl o (Voo ¥ V‘Owu) 505 pU (DL) (Bly8l ¢ 2ok cunligy (slapsimmw o5 5l a8 Sy a8 (6 0dy puuis

1. Schmidt & Lee 4.Moreno 7. Schollhorn
2, Magil & Anderson 3. Shea & Morgan
3, Ranganathan & Newell ¢, Brady & Magill & Hall


https://books.google.com/books/about/Motor_Control_and_Learning.html?id=z69gyDKroS0C
https://psycnet.apa.org/record/1975-26710-001
https://www.mheducation.com/highered/product/motor-learning-and-control-concepts-and-applications-magill.html
https://journals.lww.com/acsm-essr/abstract/2013/01000/changing_up_the_routine__intervention_induced.10.aspx
https://journals.lww.com/acsm-essr/abstract/2013/01000/changing_up_the_routine__intervention_induced.10.aspx
https://journals.lww.com/acsm-essr/abstract/2013/01000/changing_up_the_routine__intervention_induced.10.aspx
https://journals.lww.com/acsm-essr/abstract/2013/01000/changing_up_the_routine__intervention_induced.10.aspx
https://journals.lww.com/acsm-essr/abstract/2013/01000/changing_up_the_routine__intervention_induced.10.aspx
https://www.cafyd.com/REVISTA/ojs/index.php/ricyde/article/view/805
https://psycnet.apa.org/record/1975-26710-001
https://psycnet.apa.org/record/1980-24610-001
https://www.tandfonline.com/doi/abs/10.1080/00336297.1998.10484285
https://www.sciencedirect.com/science/article/pii/016794579090005X
https://journals.sagepub.com/doi/full/10.1177/0031512517704106
https://www.researchgate.net/publication/283604203_Nie_das_Richtige_trainieren_um_richtig_zu_spielen

1FeFolinoj oo ylgz & jlais pdddd 590 o 2ijy9 A5y 5550k 9 Ly I+

Fe plaled 4 )8 S5 plsl o B sloml )l pl & a2 g8 b g oxie ()0l 53 0, Sles Sge 4 Al Ak 95 S ]
(VXY oo 5 TSl e o ey 00dL) 35800 ot it 55Ok 4 3 5 S

(Vo Ve 0pordLd) S My (yame (35 2 eSS S sl s slaoly w300 0l 21,31 4y oS ol (ol (B8 6550k B
A519) i by V5 0y 5ll) Jligh Slips sile sl aLdlS (slryp 650k 2 1y (s pSadiz 80 DL lejl (i o
oligS luiS] Cs s (28I L Cle )3 gt (Vo5 psplld 5 510) ol Cglite o di 5l (B3I 650l (Yo e A T oo
02l (S oS Sy e psboar b S S8 agasl 4y sl Ses DL 0g)5 50 Sl 5l o3 (50 b J3105 5 s
055 6 905l 13 553l Ll g Canl (Koo SIS 51 53105y pa5 C 5o Lol S Ly 355 (cloygis b onlit
2 g sl o8 o 0 1y 95 93 @ DL g CLY-Ye « g)lSan o7 o) 398 GlutST g3l 3 iy Sl crgo Lo
S S 5 (S Eek ploj 28es ) Gl ¢ Slojlyy Badgiludnd I Sy I oS )3 S e Ol S 5L
Sy (Bolad &yg0a 45 LED 45 L Bun 2 b (g)lsed Jlio ) (33903l b duglio CI g DL (6,50 aud> S35l g
3o oM 3l e e8> ol (gola 1) 393 Cawd s g i las b b Ban 13,5 540l (glp b 33g05] g il o ) o0
292 005 418 Ll 51 48" (5 o0l yg0il S g cnlyral el S 51 g Lol g2 031 2alS |y (35 ) gy Loy DL <o Al
(hlSen g o) udls Gl 6Bl 5 (ig0ilm 1o 09)5 53 53 (S Ui Ll el g2 g bliae ©slis 095 93
(YeY-

digoj cnl ) 35 sl s iz o Ll cilond () Njome g0ty Gl )3 (S8l (6550L 5 (slatsej J3105 22 51
ol pdig S4Bl plojen Gjgo & (oyed gy £95 93 () e 4 (oS Cliind ST Al Sl (o0 a5 4 (55908
Ol 9> 315 by s bl Cogllas zolaw jgan Sl pgd Wl Bl (o yed (B9 £95 93 (] ke obgS Ol () p ) Ol
disge Sl 8Ly plise (ol st 553 (V¥ {9 J5SIIS) Gl Aol oozl (olsl 2 sl 0025 (g (g,
)33 ol ST (63,55 (61383 9 08550k ©)laee o (e Abmly sl 1 (B 393 Digi 4 (] & Gl 0351333 Lo
S)5B3 Olise 8L Vb ST Sy )3 S35 e jiejo Al (0 ye Lyl g (ol ()]985 51 (b Sl oo 5 ST (935
x5k > S8l cage (05 ()lgdd Sl (VL (S Ly b s ol ol el ) dales VL b S S
OISR 5 ) o a5ty (6900 At 6850k sl (U310) ST p> s 51 agllao o Sl (l s 5 anlss
25 ol 2 Lol s BB b (sl Slaiz G5 93,05 o Lt by (Slaptuns (slaolS 3 1 5181 (5p80L e ST YV
o 2 e & (VA )lSan 5 T5im) WS o Jb jtin |y (e (33 41 bgiye lociand (B8l 4580k (LS liios
PSS (Bl sn sl (Saa 5 o8 £95 cnl el Bl (0 pe g9 ol 3 e ledbl (il oo Bamd Lt g
So B S Wlgie Gl Sy A ey it slahe) ) Spdipes S e B oS Cunl ol Lol g Jl sl ansly
L5 dgue |y (ST S5 650k IS j5boas L) alSS

Eolane 3,Sag) o5 Lysbsl o (YO FCS0113) sl T3l g 5l cloolSys 1 ousS 5 & sl 0 &) oS> S by

bags p Joo (s3m JiS o Kgde 0D (ad lesil pb 4 LS sla Shy JS8 4 Jlesl (Sl @l Jos S

I, Tassignon 3. Henz
2, Serrine & Tassignon 4, Frank


https://www.researchgate.net/publication/283604203_Nie_das_Richtige_trainieren_um_richtig_zu_spielen
https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2021.533033/full
https://eprints.qut.edu.au/41038/
https://www.researchgate.net/publication/27466409_Does_noise_provide_a_basis_for_the_unification_of_motor_learning_theories
https://www.tandfonline.com/doi/abs/10.1080/14763140701689822
https://www.tandfonline.com/doi/abs/10.1080/14763140701689822
https://www.frontiersin.org/journals/behavioral-neuroscience/articles/10.3389/fnbeh.2016.00199/full
https://www.tandfonline.com/doi/abs/10.1080/17461391.2019.1696894
https://www.tandfonline.com/doi/abs/10.1080/17461391.2019.1696894
https://www.tandfonline.com/doi/abs/10.1080/17461391.2019.1696894
https://www.tandfonline.com/doi/abs/10.3200/JMBR.36.2.212-224
https://mbj.ssrc.ac.ir/article_1369.html
https://mbj.ssrc.ac.ir/article_1369.html
https://www.frontiersin.org/journals/human-neuroscience/articles/10.3389/fnhum.2018.00019/full
https://www.sciencedirect.com/science/article/abs/pii/S1469029212001392

1 9 (§OUT ST ils /Al iy i 1 a5l 3 555 o (§inf SIS 3 Hi] (3 i 4 T

SYob dadls 5T oo LU uplio pU 4 a3ld pablie S5 4 Sy o8 opl wlol o (Ve F \‘JL;“,) Cuoles Lol oyl
w2 gloiil gaiwe o8l Llis o yale ol,8l aS cawl oas 0oy i oB W (ol 3l cules (0 (Vo ¥ (SLE) Bad o 003 Ske
Cygods (pyod & Cawl odd 03l LS aadl I b Lwlyor (VoVF )] ) San 5 ST1,8) il anily  sglate )ub sod sl

(Y (S5
Ell 31 paS o (iE 5590 53 5 35l dg29ds i pe5 Cilises (slahgy 4 Cens (gate 1BSS Wl Mt 3,50 5 dg (!
0pSU Bie (gg2gumn bl S o811 1) care (SloaBl (il 5 bawgie VL) baig pudy i ) B sl g (650 s
P ATV (sgmge) ol aBby gmd oledil dm )3 (Glainej S35 g (BBl (S0l il zolaw duglie 4 iangh G Lk
YL gokaw Ll 2580 Sl BI04 Cand 6558 (05 2lodjl cage SIS (YL golaw oS A5 0l (LS 3o ()
sl 65 2 oy £95 90 ol Slde Sl el laaidly ol & cudlas Jlisa (6 5gs8 (o5 aledjl (Sl xS0l
Sy 3 U8 5 seil ot 0 g slaadl el & cusl S (ol 4y (nl 95 poes bl 0l gy ol sloazily al
Ao 013yl amd ol y uyed hg) 93 ol lysl a8 Lloul il anils sgmg ()loline ciglis Waog)S o Baios
5>l e g das o a o pos oy cnl (o505l s yine S Blgiioe (nped JWgjle jl dda cnl 4 (i3 o Cans

Wy oo Ay (6950 dine cpl )d b iegh pbxl S een 408 (6)b o ped sl he) ol (65 84

S H (wlbwivg y

sl (@3y)l8 B Lo 15 005 2 (90ilm 5 09oiliie ik b & Cusl (ited p3b Gingl b9

OB s S i

YOV g &ld b Casdunly (5 0SS 1 B oo ol 5l a8 Lol i i 1 ol&ily iy l8 bgmeiils |y img s dsels
=0l o IVO =31 850 sl (2 Jl3dle s 3T edlisel b (ainyge S 5> (Bigel (o Al (ig) Slae sl > gise 5 Lo
T 0 (Hlal Ojaods g Ol diedan (S diges ogy 4 (/0= )blixe pdaw F= (5 S0jlul slaxi B =laog )3 dlasi /¢ A
51,8l dor (0 s ] S g dgianne (gldiin S0 Bolad (glaie ) SN gaune (818l (6 S0l ¢ Bolal B8l 6,80k 0g )
SBed claplul ) Sl Al oy ol 8l aiidly (Ljg s jge > Siue il oslaiwl) ol Jlop b Jloyi 13 g B39y Cawacusl
5,8 3l 38 Clasuin &4 3k 3l jeSde GleMbl .anils Wil Jhe S > (g9 g &S (mas MBS Al 5 L0 395 b b g
Gl 00 48,5

30

O 89y yo sl VY Hhd b ISSe pls ygody Blaal yuores Wb edliiwl cals 5 jlulin] e 5 g 5l wadSS glyal jolaioa

!, Schack 2, Basic Action Concepts 3, Velentzas


https://www.tandfonline.com/doi/abs/10.1080/1612197X.2004.9671753
https://www.tandfonline.com/doi/abs/10.1080/1612197X.2004.9671753
https://www.tandfonline.com/doi/abs/10.1080/10413200.2010.546826
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0095175
https://journals.sagepub.com/doi/full/10.1177/0031512517704106
https://journals.sagepub.com/doi/full/10.1177/0031512517704106
https://mbj.ssrc.ac.ir/article_2853.html

b o3l (3 (oledjl phoxiw Jl38le s (a3 olesil iomi jolateds gy 0ad 03l )5 yie A xF Sl b (g

s Y

BAISES 5 a5 351 s pele o s Cany oSidimg}y 5 IR. SSRI. REC. 14011641 fulis b 3Y51 5 Ial 5l L
5 3,8 Slasutio b olSitolol byl b il jglaioa (claiidogy oty j) Ly 250 0ils31,3 otlojl & (glyiil g0,
i 3l yolo 38 Sy olid «dlS s S L ol 3l T (el lainyge pb JueSS 5l ey - 03l )15 Lol L] s asbicyls,
S gho Hlaid g0 whd gy o 03l yiules 33l ats] O ygods Hb dw (a3 90 Wl i iso HBasSeS W lp Jlusle
oo 38 &gl imd oledjl YUl o D> udgi Joo b maplie ol 1) e o il Uolpe plos a5 8,5 )18 0y
L3080 o &S > olye bl 1) Jos &l pemlie 1l g 038,57 )18 QUG Sy blie ) 381 iomis ol jglaied; .0l
Jos b pode V5 IS By (sl (Y0F (oliSan 5 CS013) 08 eolitul (L5 (slo gy > 48,5 e el 1 ings, cul
S gilooslel ol (ol (5 o 516 Sy 4 wamlie oyl 1 IS 0 (90,5187 5 (Sl (slaolings & dagi b & ol oss
(Blas Oygod parie o (05 (2ol pioxie lal g 3 Nsde 031 Cud gy (BB 9 (3] S ole 4 O e &
dglio pogie (I b SOSS &)goty |y panlio Ay 1l 0ALSCES b 09 o ALS Ad o pogo o) 4 45 CE)F )8 axio SV,
oblin o o8 o5 U Aulia GilS5 it L 5 00 L) o b S (sl 5 59 ealin (0l U1 5 8,5 o o 535
aseilie 5 A8l cosbolis ST cpl 5l e il dold) (g duglio maplie plo b g 38,5 o )8 diwd yw porde ol ,
12 5 535 OS] Ao yo 3,lg 331 rg05l i Aoy 5 ms 392 6 sodus Auold 51 isS VD (slyn] Lol g0l sy 3,8 &S 5
Dy 25 Cypod S Oypod 03)5 b nyed NSy dbgiye lSS a8 4 b 55 IS & Gy S el

b s o > Jlie sl 008 3wl Sigefl Jedllygiuns (olusl 2 <8 o oS0 )3 1) (155 381 09,5l 53 139w (B I
Oy a5 W00)S yal 1y dideS VO Sl VY BaiS S pb 008 (adiie 5 Cadw |y Cuwd 4y e 0 i8S YU 1) 05 cnl
O g0 Ol By s 5 g oad Dbl o8l AL > lpss [0 ol id 50 9 990 oaid Dbl o181 4 ol > Sl Sels
W 05 (¢ yedu Alold | oy ys don al WYL olS LBauses b

S B i S 58 a5 ), 8 58 5 Juolia 5 Sy s S SEASES 5 095 ) 5 1ol B,
W 03 (6 yiedus dlold I lady s dad 0305 sl |y (aiidsS VO S'oly WY 5 09,5 cpl o BasseS b el

Ssh o 3 e T 2ol 11, 23> ol o s> Aol 511y gl S5l o 31 o 09,5 (sl 55 99 Sl JS15
Jol Sol slaz (s 1535 (oS (035 b |y 53 (233 GacSsly (SASES 18 5l K03 a8 9 635 5 5pylag Abold I pow
S5 5ok ooty S ol 1555 6 yingd 2ols 1y pyo Sl oz 5 6 ytnts Aol 511, > Sl o s ¥ Al 51,
85 pll (g yed i

a2 &5 48 b sy e ¥ o ¥V SBlial o jed 4 (Bolal ©jgots Soby o 53 313l 09,5l )3 1 Bl i J3 15
Sok p2 3 b Ban o cpl oM L ST o j Culy Cjgody (A0 9 g (el 5 M LSS o8 pe Cudy )L 9 (B
53,5 S 1 b)) Jolye 3 By g s i ped 381 09,8 el 53 135S A8 03 iy Bab (] s 4 im0 S5
oS5 1y (3 oleisl o S5 903l s bl b it 5 el oltylojl 4 331 o jed dly (8T 5l ey ol YE

ly idgS VO ol 53 a8 065,S Lyal 903 <S5 01,81 dalsl )3 033,88y 905l i bl b asliie gyl (g0l 50 Ly g 03,5


https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0095175

i 9 GOV ST 4ilo /Al 6 05 1 Lodfl 3 55 TOU o $litecn JBINT 9 (Sl o o i b

2 @b Onpan D95 )5 oy Syl 93 (S0 b o8 43 ol b 53] (550 ¥ 5 VY (slacin S 4 ok 90
9 {85l e Blanl S 1,55 3100) 15 5 905l () 2 g e o i g 395 S5 0 iy Sty
4 putitne Aols dynl oy )3 3,8 By o jolaieds g (6 ytegmy dhold | s VO ol a8 sel Jecay Jlas) g0l el
b ool (Las (f50) €83 olide plgisas A8 (5 Sojlul lgs o b Baa Wb G

bl 9,

9 oy, 3,Slac Aulio plsiod; e 45 eolitul 481,y il oo b 5l gl 53 Lhag,S 3,Slac Al sliios
slaoslul clyls 3T Jole )3 48w osliul (ClusST (elacSgh) VY x (laog,S dlaws) & S po wib,ly Judow zpb 5| olusST dls yo
byl ps b aliee 35 Jlanl g gyl ds o po i 3lg oo cpl po o)l ClusST dls yo )3 (60,Sas e 558 05,5 sl (6)],S
51 ol b b low g s 48,3 (a5 )3 +/+0 la Judog dod 3 (g ploline prdaw s odlisl anl, S uib)ly oo 23k 51 g0l i

SRy slasl

sl g (g ool sl elacS ol < g0l i Jolyo 5 (Las l5ee) 5,3 B puiie 3,5kl GBly50l g uSilo ¥ 9 ) (el Jgis )
98 aeilode >l Olye) S0 e 3y >l (ke Vg 94> )
sl 005 1))

SlussT slaSsl o u&”)"uw Jolye o cds laosly 5kl Gl ol 5 (Ske 3 J,.\é

ERYR W - B oSNl 09,5 Ao 0
W/aa Voo /5y odlas I3 RYY3 T
VY A TOA dgdue J5 15
v 5y VoV/SE N WERERT
/5 \-o/0 g 333
WYV V- Y/YA s
\YIvS AW NN Jol olws!
YVIvR £¥1aY Sgdune 315
YV/\0 ag/-a by Bl sl
/AN £0/v4 Sgdune (Bl 78]

ol ALEIG oy o ol dLBI0 oy 05 Jsus
/50 OY/A olas 3l 293 olus!
/-0 a0/ Sgdeme J&15
N\ al AVIAY N WERERT
Y/ 0 £0/-A IRV
Cawl ALEIG oy o ol A3 oy 05 Jsus
a/a¥ FVIVD olas 3l P SLluiST
WY/0) INTANY Sgdue J5 15
YA/DA MY EEERY
/oy soIvy g 333l
ol QLSS g3 o ol 4B 4 po3 Jsus

JEs) 5 (o)lool oygeil y3 5, Shae s (glamosly 3)lulinl bl ool 5 (pSibo Y Jgua

3,1 buw] 31 o oeile 29,5 s 5o
/0 -1y RN




/XY FYIAY Sgdue JS145 Solosl
VoI55 ¥AL-0 slar ol

/oY SVINF Sgauo 331

Y¥/av ANYANS Jus

WAV AY/+ ¥ ool Jsls JUs!
VF/AY AR Sgdume JS145

VY/AS 20/0% ol 3l

/A sy Sge 5513

\O/FA WY/ F Jys

o 2 S 3 cognflin oo csloosly cingiy (ol > <55 31 g UnogS s > Joline gl 395 3] olizaol sl
385 3939 903l i )3 Wmog,S 5,Slas €85 o (ol g Canns Hboline 09,5 Lol Sl ol lis gols ad oo aal,So bl
(P=+IYA F(¥oF)=V/¥1)
£l oS yo by b 2 ) e oo 3 G B 38k g (st JSI5 5 B (5 5 o sl
Jdsay S 09,5 sl ()15 (slaojluil (s 38 3T Jale ;5 a8 ws edlatul (GlusST (slacS'sl atws) ¥ x( 2y55 (sloeg,S)
coley e oygesl cpl 5d il oas 1Y Jodo 3 Jlos ol gl ol oats ols By o ol 3 caslis o ped 4SS

5 oalisol T35~ ugn ()5 ol 31 larse CagS Geil L5 B e (A

S il po (gl S po il ly Jubos 9ol sV Jg

e %3 P o5l F o) Olygizne (uSile 231 Ol &o’:u e
ol jgdome
oy <efoey /-0 SOFY/NY ¥ \ASYSIYS 89,5
-1y A B/YY WYS/oY \IEY YYYO/YD S gly diawd
o[-YA -Iva - IfY WYY o/-y DAY/YA 15 09,5 Jolas
Sgly dlwd

BIYY) «Sgls dtnd Lol gl g MZp=+/0Y P<o/eo) F(Y¥F)=VY/40) 09,5 ol 5l smd o plis ¥ Jodo gl a5 job ylo
5 Wog)S (2gj dunlie jslaieds (F<Y) 350 jlolime Sol &iwd )3 09,5 ol 1 Lol sidg lolize ‘(n2p=~/\\“ P=</N F(Yo¥¥)=
P 1-0) 3> Sl nsg S sl s bl sty oL (B8l 098 3,Slae 3 (a5 (90 o) ol i eoliel s 3505
oy S il als o ol o Bolar Byl 69,5 3 Slas oy Hlis b Sl duwlie P>+/+0 g0 bolize Wog,S po gl plo Lol
=dgdume B8l AD/YO = dolas 818l DAY =dghume 315 OY/AY = dolar A5 o Ske) Cwl 039 pams 500
(s¥1ov
a3 9 |y (gylaline yoboty Jol s At 2l ot gl b edlatal e el Ssl s ol 51 s pelaton,
og)S ol -yl a1 Slie duslio g0 Jloline pouw g pgd yidsS &twd (yo Ciglas Lol {P<+/+0) 5> glds (pouw g pod) ;300 iieS

!. Mauchly's Test of Sphericity 2. Greenhouse-Geisser



14 9 GOV ST 4ilo /Al 6 05 1 Lodfl 3 55 TOU o $litecn JBINT 9 (Sl o o i b

L V5 = Jg) s s i) Wnils g iy (sl S50 S B 93 & s Jgl ibsS s 13 IS y5b
(P IND =pgus oS &iwd SYIFA =pgd yiiseS

095 ) Bp by sply 0258 Gz ()b Al ye y> S &y 3 Sles (e S35 g B8 05 b s 51
@ 93 duglio (gl (P<+/++) Fuwelch(F g A/ )=YF/VY) ol jloline laog )5 m cglis aly )l guls b odlitl ‘&g g0l ]
5yl (5ylaline gles 1S 098 L Wmog,S dam oy (Lt g0l ol @l b odlatal T ggnmjasS i (igeil 5l laog)S 9>
09,5 L Sgdun J315 09,5 (ol oM (P<2/20) 39 Joline dgune J315 5 (Bolad JS15 09,5 oy CgliS (yionen P4/ 0)
Lol (P<+/+0) 395 Joline 55 dgdume (Blyz8l b 3obas 3 ,38] 09,5 (o coglis g ((P<+/+0) cuild (g)boline oglis oy Bl 8l
d29 (P>21-0) dgauo (B3] 5 s90ue J5105 09,5 (0 (izmad g (P>+/+0) (Bolay (Blydl g olas J315 09,5 (3 (gl
okt JB105 09,5 Cprioman 5 WAL (i €8 58 09,5 4y o (g2 (cW0g,T dad ol LS by il duglie .ol
=dgdume A5 F/VY = Bolay 35 da 1 Slie) Wilanily (6 ptds CBd dgdume (B8l 5 dgdume J3IN & s Bolas Bly8l
(VYOI =558 SVINE =d90us 1yl FA -0 =_b3las 3l 3l SY/AY

5 oalisal 4alySy (uibly o (g0l 31 JUi) Ay )3 IS &y 3 )Shes o (ghinnj JB15 5 (138l 0 po5 3B cpmnsd (61
odlizwl LSD _oudind y905] 5 Log,3 93 d 93 duwlie (slp (P<+/YA F(¥gFA=YVNY) conl Joline 09,5 Lol 51 ol olis gl
Gl glaog S solas 3105 09,5 pizmen (P<+/0) 5> g ybline iglis 58 05,5 b lnog)S dand 3l L zuls o5 0
by (gyloline glas dgdune 5 (Bolas  Blydl slaog,S b 35 dgdune S35 09,5 (P<+/+0) cuily (glolize glds dgdume g (S3las
(P> /+0) gice 31,31 5 3olat 31,531y Coglis psimans o(P>+/+0) Sgiune 315 5 gdobia J5105 s oglis Lol (P<-/-0)
S 3 L5 dlie (] o SIESIS (55585 3, Khos 558 05,5 &y g LnogS o 315 (5 o ilie el 3555 bl
M+ =3g0e J3135 AV« oY =_83kas 515 b yuSle) Wlo,S Jas 53555 (gline) S5 (cloog,S 4y G L3123l (gloog,5
(VUS5) (VWY JyiS &/ =35m0 18 OV/0R = sl 3l

e ol |y (bl ilisee oo 53 (a0 pomb 4 pamllad jlade) baog)S' aps 83 5 Sles ) JSU3

Yie

1%«

e R ..

W ’ . ........ . ‘

[
]
a

4

— F s et e BT GG T 5 el T 5 seaaes g

byl e Jolpe )3(5iae Foml 4o p-las jlaio) baog)S &y <85 5, Sless) S5

I, Welch 2, Games-Howell



VFe Folisoj qoslg 6 ylows ot ldd 8,90 (s ()2 (S 150k 9 iy 1#

e B0 g0 K Coles 5D g B e w2 b a7 &l yed Lol (S dy5 40 log S aod ool b le LT jolateas
Amd e oLt el 53 1y laog)S amd oleiil (550 Jlages ¥ IS5 b iS5 (903l 9 (9eiliiar 3 095 e

S

Olsisds 308 Las cul 25 53 oo aly pemlie G Slbliy) tamao (i |y o 0 508 1a5) (igoil st )3 laog S (23 (aloijly Sl (53 Jlogas . JSCud
(S oo 485 jlas )3 jloline

Hinlo bog)S plw )3 g 090 oo odaliio jholine digd S Bolay (31,28l 09,5 )5 Ladd cand oo LS ¥ S0 2uls aS'yobo ylon
O9oilom 3 lai Bl 09,5 md olesib Hlisle a8 sl LS o p il BT i oamlie Ll aad oledjl jd (g boliae

And e i )l ygel o 1) g, S aad oledil Hlsle ¥ S (A /EA) ol atily (g)oline yuis (g0 e 4 Cons



1 9 GOV ST 4ilo /Al 6 05 1 Lodfl 3 55 TOU o $litecn JBINT 9 (Sl o o i b

P ELN) EPESY

\”—;: 5.90¢

1

| |

| : !

| 4.90
|
413
|
|

R - . o av 5 7 o
3 6 4 1S B 11D 12 16 13 5 7 14 Y 1 1115 S 8 6 7 9 13 10 12 14 16
ol M o 3 g ot it

554 5.99|

|

}

1 60
3 091

|
o 0
t 14 2 10 3 6 9 4 8 S 7 1S 11 12 13 16 1 2 6 3] % 8 9 10 11 1% & 7 12 10 1) 14

5 90

400

1 3 6 8 4 2 11 5 9 7 1510 12 14 13 16

Jolias plsisas 508 b ol o5 )3 Jos il meplie o slabliyl tams e (i 1y Sl 0 505 k) (igoflmg 5o bogyS (b laisly Jislo (35, Jloges ¥ JSW

(Bgd oo a8)S Hlai

S 5 4 g Cxy
Sy b pSbe duolie piomed bl 0,58 slaog)S plu & Cumd (scams 3 Slos  Solas 81,:8] 09,5 (luwiST A o

P L Eadge cpl lasly i slas K e diwd 93 4y Comd gl ibsS diwd )0 baog,S ol il Soly atwd Lol



VFe Folimoj o slge 6 loss pdldd 6,90 o iiifyg (52 (S50 9 iy 1A

(kb g (YY) Jgge 9 QUUISL) slaimgly gl b gy cnl ol sl pow g g (iubS & )3 2l 53 M Baimslits
GLis (YoIY) Ugoss 9 QUL (g Cusguua cdid ) Colos (nyed (Sl il 405,38 j &S YY) (BB (ol 5 o0l
05T g wil axsly aliseo @l 6 w80l daxie sbaol, 5l Wl oo o yloe prbaw 4 diaa g Hlislos S lgieds (6 s Bl
SlagSIl & Bl n nl JBLL (o p05 45 Sylae il Jnlyo 3 oghs et ol soge S5 S o 5] lisebo] & 3338
Db e igmd (S g Sinlen

CluST o )3 S (o (yo (LS (0T gy 4 45 (930 (LS (YY) (SEE gl g (gpall ¢ LS Gimghy ol
Ole Cundl (35 6y e A5 )3l (50 3,Ses (B3l 09,5 ()0l Al pe 53 Ll id)ST Joe dghe 09,5 Sl dins
S S ()03 33 yige 3)Shos cgo Lol 355 o0 CLuiST (> ) inis 3)Skos g il (slajadld (3 5e3 oS WS o
xS sl 1y 08 Ul sl (! & 3500 (55558 8)lsm )b Sl go e g0y (03 b RIS (ol el ly S pglis
VAV Conodl) Wiy oo S92 (5> slagN]
2o MAVA 8 )90 9 (8 NN Jlo 5 J:Ke) 3980 JWl 5 5)100k 3y sl 5 GlS] (> 3 b G2l case
QLT al po )3 28 > 5185 pas g Sllogs (aljl g IS > ) (slod s elgil b axalge Joay (Bolas (S1381 (5oL 09,5 (S
H3)S Jos ipns

slinj Jo15 00,8 ool & (S laiaghs 29 guanls (VOY) Jgg0 9 QB 5 (VA1) Sl g S (gl b @l 0l
2 o5 835 ole (044) Jlo g LS (VA (b g JSe) 395 gued pol (gl doni b g e Sl jel)l gdaw )
9 S il sbul cage b padld (led dghue (pped & S Slaigej S35 3bml gl (8 Al S slaasls
g

b g e dbxl 5o yiall aaw )3 (glaine) JEIG wind oo Ui 45 35503 3929 (alaimgR (3a0 () SlaBl b Ll yen
s (5353 3 (5 fdonds gl g5 VL gl o 10,8 o)Ll I imgly (3 (el o 50 e i 180 4 a2
e Sl 9 FYb zobaw b dualis 3 g g bawgie golaw (i 3 (VWY (Jg9s 9 (ULIL) A8 (o0 sl 2935 o5 0l &
(YN0 o)) an g g5yg0) ol ol iyl QU y &ylee (6500 o ) b

3Sdas i 09)5 b duglie 3 (653L A po )3 (pioned 9 CLuiST Als yo 13 (B15Blog)S 53 & 53 (VAT 0)sRlls Simgl 5
a3 o0 g fsd s (852 (oSl o 1) (1518 45T ) plo wgS cnl ]y (Bl g 3,des > g Al (g e

S35 (gloog S prizmen aily gy B> J5S 09,8 4 il ()28 (gloog,S dam oS by (Lt (500l Al je > laaiily
2 b Giaeh cpl gols ol Ll (gyide 8> dgdue (B8l 5 dgdume B slrog S A Comd (B0l Sl g8l 5 Solas
0l ol & (Bmgf )3 (VoY) (o3lpe Camguan (VAV) (s3lye 5 (V4OV) e 5 (3B (V) oo 5 (UL Clisios
obis (0AVA) )90 5 (o oS guls ol 350 JLigh wl ©)lee 653k 53 ol (el b dunllie 53 pite (g2 ye &S S
D90 (5l S5 g dghue ST L ped Llie o okl &gty IS (505 45 0D

38 Blai (nyed Job )3 45 WS o plo (Bgel)8 ded b ghe JEl Jlio ) (Bolal JE15 095y 3 Sles 42y sl
4S5 0g5 Jlab dlabls 1 1) &lae Syt plas 5,8 ¢ oluas oy po5 Dby 3 a5 Ll ) iman 90 5 ) (Al glodpnl,


https://journals.lww.com/acsm-essr/abstract/2013/01000/changing_up_the_routine__intervention_induced.10.aspx
https://journals.sagepub.com/doi/full/10.1177/0031512517704106
https://journals.sagepub.com/doi/full/10.1177/0031512517704106
https://journals.lww.com/acsm-essr/abstract/2013/01000/changing_up_the_routine__intervention_induced.10.aspx
https://journals.sagepub.com/doi/full/10.1177/0031512517704106
https://psycnet.apa.org/record/1975-26710-001
https://www.sciencedirect.com/science/article/pii/016794579090005X
https://psycnet.apa.org/record/1980-24610-001
https://www.sciencedirect.com/science/article/pii/016794579090005X
https://journals.lww.com/acsm-essr/abstract/2013/01000/changing_up_the_routine__intervention_induced.10.aspx
https://www.sciencedirect.com/science/article/pii/016794579090005X
https://www.sciencedirect.com/science/article/pii/016794579090005X
https://www.sciencedirect.com/science/article/pii/016794579090005X
https://journals.lww.com/acsm-essr/abstract/2013/01000/changing_up_the_routine__intervention_induced.10.aspx
https://www.cafyd.com/REVISTA/ojs/index.php/ricyde/article/view/805
https://journals.lww.com/acsm-essr/abstract/2013/01000/changing_up_the_routine__intervention_induced.10.aspx
https://journals.sagepub.com/doi/full/10.1177/0031512517704106
https://spsyj.ssrc.ac.ir/article_998_en.html?lang=en
https://spsyj.ssrc.ac.ir/article_998_en.html?lang=en
https://psycnet.apa.org/record/1980-24610-001

19 9 GOV ST 4ilo /Al 6 05 1 Lodfl 3 55 TOU o $litecn JBINT 9 (Sl o o i b

ol (2lS5009)> ooy 125 4 3900 3,5 B (e )3 B Srad o Sl 5B g A8 Auglhio oo L ) gl Wlgiioe )00
Lz 1 S (oo (AdSI (1903 9 (Al GBI 1503 ) 3,3 (Bl (el e hilie 53 315 5118 ()8 Aladle )3 ST S aié |
dpg0 olds § acalus ololid ) Juwd cogo sl (Bolad (pyed 5l Jols &5 5l )l )18 g)l8 dlasls > oSS
A5 dal e B 1y ped &y s it il (glalils ol syl 4y dliues ol 995 oo bl 48,8 ol 45 iS5
o ConolinS Lyl (35 joy (B (pe 13 S Mo > g bl il pleifl g (BT (pe wlSd pl 3
) Slgen pplete g S I3 (Bibp desyd b laaidl (pl )5 e

&2 9ol 53 (rimad D5 ce ke S5Ol e Sgdue o 3 (Bolal Cygoay oy ped glaize; B o5 bl
b ygeil 48T wBl cpl Solo W5 o ds cpl )05 dgmg  Sold  Bolas Bl xsl g Solas JBIN5 09,5 o 45 Wb ool ol
Ged b ol enl 2 ogMe Bl Ghmgly 50 )4y el Sl (36 Cglis pus b cul sl |l alite ©yg0s laog S a3
5 QL) 8 o Sl wliia Llpd )3 1) Lol a4 oy sl ciliseo (slaJovoly (30 550 b (pyed e o5 ool
S5 31 (B 09,5 b dualiie )3 (Bolal 09) 13 (5)loak 3)Shes a5 oy s (VAAY) 3 g Led gy ol (Vo) Joos
ol OhSimgsy 33,S5 eamlite gy 0S5 pgloly (M S 48 ol 5 (B (slmog S (i gholine glis 5 o> it ) (ot
5l @l b pingh ool @l Jlo cnl b obidygl sty (glias S5 31 s )3 i Gy (551030 &2k a0l (g 1 eomes
Oy glooly oy Slacumsdg (6yld slady (VY ohlSen 5 650l 395 guan (V4 1) g 9 QBUESLe (V41V) oS0
QB 18,5l 09,5 4y Cannad (5 5208 808 it (slog)S 4 315 (L3 ulis 9 13,8 ()80 1) (ol ST S > B o,
633k 53 yusite (slaog,S b 9 S > (g phiBllani jop carge iliee sl oy b (o5 TS 25,8 Sl (Vo) Jg9s 9
@l 4 008 oo el sl 035" oo iyt gilo 5 ol @lo L g0l 1o 353 b 09)5 45 sl (it s el ST Jos i
ol S5 il (claisS b pye ] e S Ban b bspe padls G 80k S ) g pdybllan el g2 ge
@b b Gy ool @ls wha)S Jos 5385 (slaej SIS sloog ) dr camd (Bl (slaog)S oy (i annlie ol ponen
SEE plo g ol (LS (VIA) ghlSen 5 S (VV1) hlSen g cppw (VIA) 52 (V01F) 0ylls slagiagss
oy laanld (8l 6pSl & ol Ui (V4VF) 0)50ls 5 jia (gl ol Camgunens (Vo)) (hlSen 5 00l o (V+1Y)
BB Rl cnl g amo e BRIl clatie) S35 4 Cund (S 3, 8es 5 (6550k sl ool (D Cundy Cuaws 4],
o S 9 S S S50 Gage (S8l 650k 45 €85 doei (V4 WA) jia sl (3 (A5 plin (65
b dualio > (3158l (6ol o> GLis (Vo1 ) oy djlo e 355 1) G 48 ) gyt Bblio «6)5ST (o pod b dusallle 13 9 353
A it 5 JWis 3 Slojlsyd b aline (S > (53 2 e 315

13,9551 5 Lo Joallygton gl )3 5 ol ol o 395 (6 L & Sl jod Widsosy 4 ol 41 3] Jlo iz ) ket
(Yo o 5 JoSIsS) Ll i ogmyle polusl 35,15 olyady 5T (gl 1 dgus iy cbloibision | Lols

Ban 33,5 oo b Loy po3 Catle 2 Vil (ghaino) J3105 sloog S b aunlio )3 (B3l (o3 (sloog S yicaes 5, Shae >
Coddgo ly |y 295 (ol (b WS o S8 00550k ) &Sl (635 Lo 4 tanly (sl (oS (328L (318l (6,800
@l e @l 0 sl Jlonl alal 6o (B8l 6,50k )3 oo Sen 5 Ul Jingh il > drwg Gilisee baylyd )


https://journals.lww.com/acsm-essr/abstract/2013/01000/changing_up_the_routine__intervention_induced.10.aspx
https://journals.lww.com/acsm-essr/abstract/2013/01000/changing_up_the_routine__intervention_induced.10.aspx
https://www.tandfonline.com/doi/abs/10.1080/00222895.1993.9941647
https://www.tandfonline.com/doi/abs/10.1080/00222895.1993.9941647
https://journals.sagepub.com/doi/full/10.1177/0031512516684078
https://journals.sagepub.com/doi/full/10.1177/0031512516684078
https://journals.sagepub.com/doi/full/10.1177/0031512516684078
https://journals.lww.com/acsm-essr/abstract/2013/01000/changing_up_the_routine__intervention_induced.10.aspx
https://journals.sagepub.com/doi/full/10.1177/0031512516684078
https://journals.lww.com/acsm-essr/abstract/2013/01000/changing_up_the_routine__intervention_induced.10.aspx
https://journals.lww.com/acsm-essr/abstract/2013/01000/changing_up_the_routine__intervention_induced.10.aspx
https://www.sciencedirect.com/science/article/pii/S0167945715001530
https://www.sciencedirect.com/science/article/pii/S0167945715001530
https://www.frontiersin.org/journals/human-neuroscience/articles/10.3389/fnhum.2018.00019/full
https://www.frontiersin.org/journals/human-neuroscience/articles/10.3389/fnhum.2018.00019/full
https://www.tandfonline.com/doi/abs/10.1080/17461391.2019.1696894
https://www.tandfonline.com/doi/abs/10.1080/17461391.2019.1696894
https://www.tandfonline.com/doi/abs/10.1080/17461391.2019.1696894
https://mbj.ssrc.ac.ir/article_1369.html
https://mbj.ssrc.ac.ir/article_1369.html
https://journals.sagepub.com/doi/full/10.1177/0031512517704106
https://journals.sagepub.com/doi/full/10.1177/0031512517704106
https://eprints.qut.edu.au/41038/
https://eprints.qut.edu.au/41038/
https://www.frontiersin.org/journals/behavioral-neuroscience/articles/10.3389/fnbeh.2016.00199/full
https://www.frontiersin.org/journals/behavioral-neuroscience/articles/10.3389/fnbeh.2016.00199/full
https://www.frontiersin.org/journals/human-neuroscience/articles/10.3389/fnhum.2018.00019/full
https://www.frontiersin.org/journals/human-neuroscience/articles/10.3389/fnhum.2018.00019/full
https://www.tandfonline.com/doi/abs/10.1080/17461391.2019.1696894
https://www.tandfonline.com/doi/abs/10.1080/17461391.2019.1696894
https://www.tandfonline.com/doi/abs/10.3200/JMBR.36.2.212-224

IFeF iy linn oyl 6yl o kit 5350 (o3 5y (550 3 re

Chadg» by yai 0w pl oliol 2015 0 Ll gy g (S9y0 slaadli 4 die ) & diwaly (gl il .l 03Dy dige 9 0y8 4y g
WS (0 3l gl )3 1y (gl g asd (S je oSl g 09 o0 ilite LIS gl S )3 3,8 31905 g

Dy s Prie dige) 92,8 & dlly OO ol 4 45 398 o0 iy (alejludgd Suld plgisa Jol 3 (S8l 6 S
S5 G & laine; S35 B9t bl cul 2 S 0 S (S STl L 5 I sz giana Bl Sl oS
Pre 5535 ladzely AiS 4 (5> (5Lad )3 o3 yinS (555 4 32905 b o Syl 6650k g S Jlpd o) S el
S S by iy oo (pailejludgd 4 buze )3 Jld (g sk Sl GBSl (BBl Olyyed 3 cnlply 9o
ol g e Jld (39lS (Ss ol 9 e Lasre &) diiunly il 4 el (Son a5 el (25 Lo b izl b slaine
o)Ll (BLol s Bagsy 4 plgicee |y JW! pgeil > (B8l 650k it 3,8Mas (sl S0 agh ol 3l Limgly @l e
soxte (gl gl el (ol (gla gt |y ondy ol (ygtlld Camgunnn (Vo)) (5l Gimgly domi b o] dons o 58
i ol 31,8 oslitl (B 680k 5 5 padls cul S o ised ladoly o (S (650l il gl lai 08
i e ol 1y (B8l 60250k g 3y (St el JBI05 ¢6),85 (3 p08 diile (S > (6,50l cilisee (gl S5,
(rl 3929 b )8 sz ) (B8l (6 50k) Vb (ol (slo o gis U ()15 e o) 0ol slopingdts Jl eS8 sl o
o CleMbl olulis culld jials Coge ddel G jd i Liul38l aS g sbods )1 41,8 adgs dloul (gly (gl Hlade piwaw o
Gy 2 4 deed (Stsod 0 Slas g (bl (sl )l (o oS WS (o0 (e (BBl 6050k &)l dine] (e 53 39
D9d e (> 6350k Wl Cage (Bolad gl (slasil ) Byl ) (B8l 653k oS 3,8 o)L (Ve 1) (y00]lS 015 392
G5 pl 9de 635k BRIl o g JiSew Lol (Il g (650h Job 3 CS ) 4 oaidd)ly B35 a5 S (nl
Lol )3 lg2y 3,5 457 305 0 g0 4D 5 9 3,51 3929y Bl oo (S35 50 e s )3 ) 0kilojludgd (52 Sl s
38des 95 die &8 > 4y 013 )lg B9 aS] oy (e JS5 (Balad o gl By (bl a8l 4ty ey Jos e
Db SR $p0k carge (Bolal slagiagds o)k I (Bl 65k Lol inily (5 Sines

JoS 2l L5 g3 gy 53 (Vo1 +) (o Camrguandli (Ve +A) g g Sl o (Vo1 2) (o (sloaiBl b ol (gl ol
sl @] ey G Jiss alSlen Baed L S 39 4Bl (I3l lawsgie gy ) le 5 (igesl i 53 09)5 53 8 ) (>
o | o €Ot gl (Segall 9 S ISk Dy b 2 it g (Bl (aiael b clyie b gy 5 (VoA ) Yoo g Sl
el Cpl D95 4ol (pl b et g 295 dgm0 4 g) yeiile 09)5 4 Conas ()8l 095 3 Slos a5 0038 odallie (o poi idn
WSSl g alisee ladid) jd @SS canle (3 Cglds cledy Cunl S

erit= ) 25 oanlin Waog)S o ) (5 bline Hldbo g 3l (Lis (ygeil i o Gl &ps od pleijl (ogad 53 aaidly
lijl 3 o oline sl lbog,S s 5 g A5 sanliie oline Aiss (S olas ly58l 05,5 5 L (glooly yamfl 3 (VI
099510t 4 S )03 o] > (Bolad (B8l 0,8 md aloiily Skl a0l (L5 (6230l 5T i csalie gl (i
Joo (BLb (gylore s wlol p Cusguuads (Yoo F) Sl lidos b imgh ol gols (A</EA) ol atily (gyboline puss
3 2losil ol dsm g Canl oo ol i slalpl (sl s Jos o (1ol b 1 oadolonl md oleijl (V- ¥ «SL3)
sl (gaioe o3l & s yailo D)3l sl o3l L Cladss JYasol Cpl b Lwlped g Saled i 3,8 (gam gl il 5god

s oledil ke p Wl o opyed go &S Waly s liass yisren (V)Y o)) Sen 5 ulide) Lyl (o sasl s le aad


https://eprints.qut.edu.au/41038/
https://eprints.qut.edu.au/41038/
https://eprints.qut.edu.au/41038/
https://eprints.qut.edu.au/41038/
https://www.tandfonline.com/doi/abs/10.1080/17461391.2019.1696894
https://www.tandfonline.com/doi/abs/10.1080/17461391.2019.1696894
https://www.tandfonline.com/doi/abs/10.1080/14763140701689822
https://www.tandfonline.com/doi/abs/10.1080/14763140701689822
https://www.tandfonline.com/doi/abs/10.1080/17461391.2019.1696894
https://www.tandfonline.com/doi/abs/10.1080/17461391.2019.1696894
https://www.tandfonline.com/doi/abs/10.1080/1612197X.2004.9671753
https://www.tandfonline.com/doi/abs/10.1080/10413200.2010.546826

r 9 GOV ST 4ilo /Al 6 05 1 Lodfl 3 55 TOU o $litecn JBINT 9 (Sl o o i b

G ol 3 il 318l g,8 Ylais! olul e o oYY (Ko o 13 ¥V () Kon o LlS) w3l )i b CalSs
sl 4 (V¥ 5 SIS (il ks sSaps) oMbl g 23130 J08 B J s 03 ool o S5 L 35
2losb bl ol 4 digs 5515y g OleMb g (ganaskd 5 b 5148 3yl Jlexs] .l abl cund Jlisl g (oylo0k (9050 3y
onl 4 0l i (YT epolijoy o Jog) shmgsy 03 bl oad JUaml g g )looly ygoil 1o 09,5 ol yige 2)Skes cgo yine i
o &S 0,8 0 g 55 SleMbl Gladad Oygody 5,8 dadls > ST glinl gabadad b 5l by o e oK
SO)len (6553b 9 S & S b 3809, 53 Egdge cnl Cunl 2,3 (403 55 Saidl s le oledjl sboml Bamd Ll i,
(VXY S0l3 5 S ¥ Y e (S ol o o)Ll 35 o)
dulie 4y gy Sy b (68 Bie (g2 glans (ol g8 Lalyen (VoV)) (sgmge laaibl b (hog} gold (pioxen
YU ok 45 5 03l (L od ol o ] &3 layy i alejl de > (glaine) 3N g B8l 0,50l Cilie psla
L PP (o3 aleiil (BBl Sk YL golaw Ll gl e Goml S 4 Cund 65658 (> il cage J3I
S0 Sl cud 5855 pl bl b gued g Canl el g4 90 ol Slaie lefls B ylis sl oyl a8 cusly JLs
Syiso i Ll VAPV 50 5 5d) Moo sl (203 (plodjl bl (653L dial)d )3 4 canl ond o)Ll alis ol & Laay slas
Censly oo 213 9 Sl iz ST &S (VAF (S0 9 ST3) 30 3925 s ey LI o) 5 i (ol
S olgisas aleil o5 (Sloj b S o SVl liie (B b (o olpen €8 28> )3y 0Skes b leijl g5 Adsen
(VAW SLo g 0 SUl3 N ) g SO,3) caily amlgss Ll (ool il 0guts ol o (T 356350 b 3 lid sl b
G 5ol 5 e Lyt 4 jiag JET g Shtpe) JSI 4y G (B3 (5,50 o o oL 0l (singhy gl
Sonlan cbgSIl GaiS (el 515,50l A5 39800 camms Byl (eS3l D55 e (6l kil nd aloiil cage olas
S5 S50l (sl 203 GBIk g Ol Gimgl ool sl ol S o ol B 1l (aBly Ao (el |y 0,8 5 Nigd g
s Lol o il cogo 58l (60l g ety e it 855 b (331 g, Sl otmsly cul 59 sndeslisel AIST L alio
Dgdioe cpped e baulyd ) g JWSH Cage (Bl Gl jed 3u0 (ol @l Bk &Sl 4 deg b gl 65550y
OB RIS ES 1y aSl & g b i )l s (6050 sl 1y (3180 bty o5 gt Dl 2 45T (Sl ey 294800 doiig
Gy )3 05 2laisle g 650 g (Slainn; JSNS 5 (Bl (e b oy 42 (s Sla3ios )3 idg (satse D3l 3o
(Sin sl iy 53 d9bon Sy (8,5 plosl (5> (g5, b il ingS, 4Kl oy rizran o yale 313l 55 S
a3 (B Sl 8D laifl 5 50k SMise; SIS 5 (B8 Sl b g ead eslisl yuy SuSES

D9 (502

Sd g PoR
Do o SI0y08 5 S sl (o)Sen Lo b guiod opl 0 &S gie GBS S b el
References

Beik, M., Fazeli, D., & Mokhtari, M. (2018). Effect of Content of Augmented Feedback on Acquisition, Retention,
Transfer of Motor Skill and Intrinsic Motivation in Children and Adolescents: A Distinct Perception-Action in
Novice and Skilled. Motor Behavior, 10(34), 49-74. https://doi.org/10.22089/mbj.2018.5816.1672(In Persian)



https://journals.sagepub.com/doi/full/10.1177/0031512517704106
https://www.sciencedirect.com/science/article/abs/pii/S1469029212001392
https://www.tandfonline.com/doi/abs/10.3200/JMBR.36.2.212-224
https://www.taylorfrancis.com/chapters/edit/10.4324/9780203728178-1/mechanisms-skill-acquisition-law-practice-allen-newell-paul-rosenbloom
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781119568124.ch24
https://link.springer.com/article/10.1007/s13164-020-00485-7
https://mbj.ssrc.ac.ir/article_2853.html?lang=en
https://mbj.ssrc.ac.ir/article_2853.html?lang=en
https://psycnet.apa.org/record/1967-35040-000?utm_medium=email&utm_source=transaction
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0095175
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0095175
https://www.sciencedirect.com/science/article/abs/pii/S1469029212001392
https://mbj.ssrc.ac.ir/article_1369.html
https://mbj.ssrc.ac.ir/article_1369.html
https://mbj.ssrc.ac.ir/article_1369.html
https://doi.org/10.22089/mbj.2018.5816.1672(In%20Persian)

VFe Folisoj qoslg 6 )lowd ot ddd 8,90 (i jyg (532 (S 15Ok 9 Wiy rr

Blasing, B., Schack, T., & Brugger, P. (2010). The functional architecture of the human body: assessing body representation
by sorting body parts and activities. Experimental Brain Research, 203(1), 119-129.
https://doi.org/10.1007/s00221-010-2216-4

Brady, F. (1998). A theoretical and empirical review of the contextual interference effect and the learning of motor skills.
Quest, 50(3), 266-293. https://doi.org/10.1080/00336297.1998.10484285

Fazeli, D., Taheri, H., & Saberi Kakhki, A. (2017). Random versus blocked practice to enhance mental representation in
golf putting. Perceptual and motor skills, 124(3), 674-688. https://doi.org/10.1177/0031512517704106

Fitts, P. M., & Posner, M. 1. (1967). Human performance.

Frank, C., Land, W. M., & Schack, T. (2013). Mental representation and learning: the influence of practice on the
development of mental representation structure in complex action. Psychology of sport and Exercise, 14(3), 353-361.
https://doi.org/10.1016/j.psychsport.2012.12.001

Frank, C., Land, W. M., Popp, C., & Schack, T. (2014). Mental representation and mental practice: experimental
investigation on the functional links between motor memory and motor imagery. PloS one, 9(4),
£95175.https://doi.org/10.1371/journal.pone.0095175

Guadagnoli, M. A..& Lee, T.D. (2004). Challenge point: A framework for conceptualizing the effects of
various  practice  conditions in _motor learning. Journal of motor Behavior, 36(2), 212-224.
https://doi.org/10.3200/JMBR.36.2.212-224

Henz, D., & Schollhorn, W. I. (2016). Differential training facilitates early consolidation in motor learning. Frontiers in
behavioral neuroscience, 10, 199. https://doi.org/10.3389/fnbeh.2016.00199

Henz, D., John, A., Merz, C., & Schollhorn, W. 1. (2018). Post-task effects on EEG brain activity differ for various differential
leaming and  contextual  interference  protocols. Frontiers  in  human _ neuroscience, 12,  19.
https://doi.org/10.3389/fnhum.2018.00019

Kim, T., Frank, C., & Schack, T. (2017). A systematic investigation of the effect of action observation training and motor
imagery training on the development of mental representation structure and skill performance. Frontiers in human
neuroscience, 11, 499.https://doi.org/10.3389/fnhum.2017.00499

Magill, R. A., & Hall, K. G. (1990). A review of the contextual interference effect in motor skill acquisition. Human
movement science, 9(3-5), 241-289. https://doi.org/10.1016/0167-9457(90)90005-X

Magill, R. A., & Anderson, D. (2014). Motor learning and control: Concepts and application (vol. 11) :McGrawhill New
York.

Moradi, N., & Fazeli, D. (2017). Investigation of effect of routine introduction, imagery and mixed methods
on performance and mental representation of volleyball overhand float-serve. Sport Psychology Studies, 6(20), 149-
168.https://doi.org/10.22089/spsyj.2017.4184.1435(In Persian)

Moreno, F. J., & Ordoiio, E. M. (2015). Variability and practice load in motor learning. [Variabilidad y carga de practica en
el aprendizaje  motor]. RICYDE. Revista Internacional de Ciencias del Deporte. 11(39), 62-78.
http://dx.doi.org/10.5232/ricyde2015.03905

Newell, A., & Rosenbloom, P. S. (2013). Mechanisms of skill acquisition and the law of practice. In Cognitive skills and
their acquisition (pp. 1-55). Psychology Press.



https://link.springer.com/article/10.1007/s00221-010-2216-4
https://link.springer.com/article/10.1007/s00221-010-2216-4
https://doi.org/10.1007/s00221-010-2216-4
https://www.tandfonline.com/doi/abs/10.1080/00336297.1998.10484285
https://www.tandfonline.com/doi/abs/10.1080/00336297.1998.10484285
https://doi.org/10.1080/00336297.1998.10484285
https://journals.sagepub.com/doi/full/10.1177/0031512517704106
https://journals.sagepub.com/doi/full/10.1177/0031512517704106
https://doi.org/10.1177/0031512517704106
https://psycnet.apa.org/record/1967-35040-000?utm_medium=email&utm_source=transaction
https://www.sciencedirect.com/science/article/abs/pii/S1469029212001392
https://www.sciencedirect.com/science/article/abs/pii/S1469029212001392
https://doi.org/10.1016/j.psychsport.2012.12.001
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0095175
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0095175
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0095175
https://doi.org/10.1371/journal.pone.0095175
https://www.tandfonline.com/doi/abs/10.3200/JMBR.36.2.212-224
https://www.tandfonline.com/doi/abs/10.3200/JMBR.36.2.212-224
https://doi.org/10.3200/JMBR.36.2.212-224
https://www.frontiersin.org/journals/behavioral-neuroscience/articles/10.3389/fnbeh.2016.00199/full
https://www.frontiersin.org/journals/behavioral-neuroscience/articles/10.3389/fnbeh.2016.00199/full
https://doi.org/10.3389/fnbeh.2016.00199
https://www.frontiersin.org/journals/human-neuroscience/articles/10.3389/fnhum.2018.00019/full
https://www.frontiersin.org/journals/human-neuroscience/articles/10.3389/fnhum.2018.00019/full
https://doi.org/10.3389/fnhum.2018.00019
https://www.frontiersin.org/journals/human-neuroscience/articles/10.3389/fnhum.2017.00499/full
https://www.frontiersin.org/journals/human-neuroscience/articles/10.3389/fnhum.2017.00499/full
https://www.frontiersin.org/journals/human-neuroscience/articles/10.3389/fnhum.2017.00499/full
https://doi.org/10.3389/fnhum.2017.00499
https://www.sciencedirect.com/science/article/pii/016794579090005X
https://www.sciencedirect.com/science/article/pii/016794579090005X
https://doi.org/10.1016/0167-9457(90)90005-X
https://www.mheducation.com/highered/product/motor-learning-and-control-concepts-and-applications-magill.html
https://www.mheducation.com/highered/product/motor-learning-and-control-concepts-and-applications-magill.html
https://spsyj.ssrc.ac.ir/article_998_en.html?lang=en
https://spsyj.ssrc.ac.ir/article_998_en.html?lang=en
https://spsyj.ssrc.ac.ir/article_998_en.html?lang=en
https://doi.org/10.22089/spsyj.2017.4184.1435(In%20Persian)
https://www.cafyd.com/REVISTA/ojs/index.php/ricyde/article/view/805
https://www.cafyd.com/REVISTA/ojs/index.php/ricyde/article/view/805
http://dx.doi.org/10.5232/ricyde2015.03905
https://www.taylorfrancis.com/chapters/edit/10.4324/9780203728178-1/mechanisms-skill-acquisition-law-practice-allen-newell-paul-rosenbloom
https://www.taylorfrancis.com/chapters/edit/10.4324/9780203728178-1/mechanisms-skill-acquisition-law-practice-allen-newell-paul-rosenbloom

rr 9 GOV ST 4ilo /Al 6 05 1 Lodfl 3 55 TOU o $litecn JBINT 9 (Sl o o i b

Mousavi,S. H. , Saberi Kakhki,A. and Fazeli,D. (2021). The Comparison of two methods of variability on the learning of
golf putting: Contextual Interference and Differential leaning. Motor Behavior, 13(44), https://doi.org/
10.22089/mbj.2021.9735.1932(In Persian)

Ranganathan, R., & Newell, K. M. (2013). Changing up the routine: intervention-induced variability in motor
learning. Exercise and sport sciences reviews, 41(1), 64-70. https://doi.org/10.1097/JES.0b013e318259beb5

Schack, T. (2020). Mental representation in action: A cognitive architecture approach. Handbook of sport psychology, 513-
534. https://doi.org/10.1002/9781119568124.ch24

Schack, T., & Frank, C. (2021). Mental representation and the cognitive architecture of skilled action. Review of Philosophy
and Psychology, 12, 527-546. https://doi.org/10.1007/s13164-020-00485-7

Schmidt, R. A. (1975). A schema theory of discrete motor skill learning. Psychological review, 82(4), 225.
https://doi.org/10.1037/h0076770

Schmidt, R. A., & Lee, T. (1988). Motor control and learning :Human Kinetics.

Schollhorn, W., Beckmann, H., & Davids, K. (2010). Exploiting system fluctuations: Differential training in physical
prevention and rehabilitation programs for health and exercise. Medicina, 46(6), 365-373.

Serrien, B., Tassignon, B., VVerschueren, J., Meeusen, R., & Baeyens, J. P. (2020). Short-term effects of differential learning
and contextual interference in a goalkeeper-like task: Visuomotor response time and motor control. European journal of
sport science, 20(8), 1061-1071. https://doi.org/10.1080/17461391.2019.1696894

Schack, T. (2004). The cognitive architecture of complex movement. International journal of sport and exercise
psychology, 2(4), 403-438. https://doi.org/10.1080/1612197X.2004.9671753

Shea, J. B., & Morgan, R. L. (1979). Contextual interference effects on the acquisition, retention, and transfer of a motor
skill. Journal of Experimental psychology: Human Learning and memory, 5(2), 179. https://doi.org/10.1037/0278-
7393.5.2.179

Shea, J. B., & Titzer, R. C. (1993). The influence of reminder trials on contextual interference effects. Journal of motor
behavior, 25(4), 264-274. https://doi.org/10.1080/00222895.1993.9941647

Taheri, H., Fazeli, D., & Poureghbali, S. (2017). The effect of variability of practice at execution redundancy level in skilled
and novice basketball players. Perceptual and motor skills, 124(2), 491-501.https://doi.org/10.1177/0031512516684078

Tassignon, B., Verschueren, J., Baeyens, J. P., Benjaminse, A., Gokeler, A., Serrien, B., & Clijsen, R. (2021). An exploratory
meta-analytic review on the empirical evidence of differential learning as an enhanced motor learning method. Frontiers
in psychology, 12, 533033. https://doi.org/10.3389/fpsyq.2021.533033

Velentzas, K., Heinen, T., & Schack, T. (2011). Routine integration strategies and their effects on volleyball serve
performance and players’ movement mental representation. Journal of Applied Sport Psychology, 23(2), 209-222.
https://doi.org/10.1080/10413200.2010.546826

Waaner, H., & Miiller, E. (2008). The effects of differential and variable training on the quality parameters of a handball
throw. Sports Biomechanics, 7(1), 54-71. https://doi.org/10.1080/14763140701689822



https://mbj.ssrc.ac.ir/article_2853.html?lang=en
https://mbj.ssrc.ac.ir/article_2853.html?lang=en
https://doi.org/%2010.22089/mbj.2021.9735.1932(In%20Persian)
https://doi.org/%2010.22089/mbj.2021.9735.1932(In%20Persian)
https://journals.lww.com/acsm-essr/abstract/2013/01000/changing_up_the_routine__intervention_induced.10.aspx
https://journals.lww.com/acsm-essr/abstract/2013/01000/changing_up_the_routine__intervention_induced.10.aspx
https://doi.org/10.1097/JES.0b013e318259beb5
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781119568124.ch24
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781119568124.ch24
https://doi.org/10.1002/9781119568124.ch24.
https://link.springer.com/article/10.1007/s13164-020-00485-7
https://link.springer.com/article/10.1007/s13164-020-00485-7
https://doi.org/10.1007/s13164-020-00485-7
https://psycnet.apa.org/record/1975-26710-001
https://doi.org/10.1037/h0076770
https://books.google.com/books/about/Motor_Control_and_Learning.html?id=z69gyDKroS0C
https://eprints.qut.edu.au/41038/
https://eprints.qut.edu.au/41038/
https://www.tandfonline.com/doi/abs/10.1080/17461391.2019.1696894
https://www.tandfonline.com/doi/abs/10.1080/17461391.2019.1696894
https://www.tandfonline.com/doi/abs/10.1080/17461391.2019.1696894
https://doi.org/10.1080/17461391.2019.1696894
https://psycnet.apa.org/record/2005-01219-005
https://psycnet.apa.org/record/2005-01219-005
https://psycnet.apa.org/doi/10.1080/1612197X.2004.9671753
https://psycnet.apa.org/record/1980-24610-001
https://psycnet.apa.org/record/1980-24610-001
https://psycnet.apa.org/doi/10.1037/0278-7393.5.2.179
https://psycnet.apa.org/doi/10.1037/0278-7393.5.2.179
https://www.tandfonline.com/doi/abs/10.1080/00222895.1993.9941647
https://www.tandfonline.com/doi/abs/10.1080/00222895.1993.9941647
https://doi.org/10.1080/00222895.1993.9941647
https://journals.sagepub.com/doi/full/10.1177/0031512516684078
https://journals.sagepub.com/doi/full/10.1177/0031512516684078
https://doi.org/10.1177/0031512516684078
https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2021.533033/full
https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2021.533033/full
https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2021.533033/full
https://doi.org/10.3389/fpsyg.2021.533033
https://www.tandfonline.com/doi/abs/10.1080/10413200.2010.546826
https://www.tandfonline.com/doi/abs/10.1080/10413200.2010.546826
https://doi.org/10.1080/10413200.2010.546826
https://www.tandfonline.com/doi/abs/10.1080/14763140701689822
https://www.tandfonline.com/doi/abs/10.1080/14763140701689822
https://doi.org/10.1080/14763140701689822

