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Abstract

The aim of this study was to investigate the effect of contextual interference in implicit
and explicit condition on the coordination and motor function in slow-learning children.
For this purpose, 60 slow-learning children with a mean age of 12.28 +0.80 years were
selected in available. After obtaining the terms of entry and consent, based on the pretest
scores they were divided into four groups (explicit practice without interference, explicit
practice with interference, implicit practice without interference, implicit practice with
interference). 1Q was measured using Wechsler's Intelligence Test, fourth edition,
bimanual coordination by the Vienna test and performance with a rotatory follow-up
device. Then, the four-session training (four blocks-nine attempts per session) was
performed with a pursuit rotatory in their special training sessions. After four sessions of
training, the participants of the group were again measured in the above variables and the
results were recorded as a post-test. For analysis of data, outcomes of the groups were
analyzed by mixed analysis of variance 2(learning type)x 2(practice conditions) at post-
test and retention stages at a significant level (p<0.05). The results show that there is no
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difference between implicit and explicit learning in the acquisition and retention test (p
<0.05). There is no difference between implicit and explicit learning in acquiring motor
function (p <0.05). But in retention of motor performance, the difference between implicit
and explicit learning was significant (p <0.05) and implicit learning showed better
performance. In general, it can be said that in slow-learning children, the situation with
the interaction of the implicit learning background leads to better memorization.

Keywords: Contextual Interference, Implicit Learning, Explicit Learning, Motor
Performance, Borderline Children.

Extended Abstract

Background and Purpose

Much research in the field of motor learning has always sought to discover better
ways to help learn skills (1). Learning methods that involve conscious effort to
organize the task, to direct the memory search for information about the task and
conscious effort related to the structure of the task are called explicit learning (2).
In contrast, implicit learning is almost independent of working memory, and
therefore a large part of the sources of attention remains intact, and under difficult
decision-making conditions, one can process information without disturbing the
movement function in working memory (3). Interference and non-interference
training conditions as well as explicit and implicit learning both play a prominent
role in working memory participation in learning. Therefore, the purpose of this
study was to investigate the effect of contextual interference in implicit and
explicit condition on the coordination and motor function in slow-learning
children.

Materials and Methods

The present study is quasi-experimental. To achieve the research objectives, 60
boys with slow-learning and with a mean age of 12.82. 0.80 years, were selected
by convenience sampling. Based on the pre-test scores, the subjects were
homogenized and randomly divided into four groups (explicit and implicit
training without interference, explicit and implicit training with interference). The
fourth version of the Wechsler 1Q test was used to assess children's 1Q. Validity
and reliability of this test in Iran, high reliability and validity coefficients have
been reported and have been used in previous research (4, 5). At first, the
participants had motor coordination by the Vienna two-handed coordination test
and a pre-test of motor performance with a rotating tracking device. During the
training period, four sessions (with four blocks of nine attempts per session) were
performed with the rotating tracking device and the Vienna two-handed
coordination test. The non-interference training group practiced the three patterns
of circle, square, and triangle on a rotating tracking device in a blocked method.
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The explicit training group randomly performed the super-training pattern by
interfering with the training. The non-interference implicit practice group also
practiced three circular, square, and triangle pattern patterns on a rotating tracking
device, along with a secondary cognitive task including remembering the number
of times an alphabet was played. The group of implicit exercises with interference
also randomly practiced three patterns of square, triangle, and circle and
performed the desired secondary task and at the end of the block recounted it.
After four sessions of training, the acquisition test (post-test) of coordination and
motor performance was similar to the pre-test of all groups. Also, after 48 hours
of non-training, the retention test was performed to measure the level of
sustainable learning in children by the Vienna bimanual coordination test and the
rotating follow-up test.

Result

The results of repeated analysis of variance test with intergroup factor 2 (type of
learning) * 2 (training conditions) showed that the main effect of the steps was
significant in the coordination test (F (1,58) = 55/368, P =0/0001, n = 0/864). The
interaction of stages and groups was significant (F (1,58) = 15/503, P =0/001), but
the main effect of the groups was not significant (F (1,58) = 0/711, P =0/403). The
results of repeated measures analysis of variance with intergroup factor 2 (group-
with and without interference) * 3 (test stage) showed that the main effect of the
steps was significant in the motor function test (F (1,58) = 49/460, P=0/0001). The
interaction of stages and groups was not significant (F (1,58) = 49/460, P=0/134).
The main effect of the groups was also significant (F (1,58) = 7/486, P=0/008).
The results of repeated analysis of variance test with intergroup factor 2 (explicit
and implicit group-learning) * 3 (test stage) showed that the main effect of the
steps in the motor function test (F (1,58) = 79/318, P =0/0001) and the interaction
of stages and groups were significant (F (1,58) = 5/578, P =0/022). However, the
main effect of the groups was not significant (F (1,58) = 0/711, P =0/403).
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Degrees Partial
of Average ) Eta
Test RMSE freedom  Sduares F Sig squared
Interference 2/792 1 2/792 0/285  0/599 0/005
Learning 4/877 1 4/877 0/499  0/483 0/009
Acquisition  Interference*
Learing 0/385 1 0/385 0/039  0/843 0/001
Motor Error 558/091 58 9/966
coordination Interference 2/792 1 2/792 0/294  0/590 0/005
Learning 4/876 1 4/876 0/513  0/477 0/009
1 *
el LR 1 0/385  0/040 0/841  0/001
Learning
Error 532/466 58 9/508
Interference 7/28 1 7/28 11/357  0/001 0/169
Learning 0/720 1 0/720 1/122  0/294 0/020
*
Acquisition '”tl_erfere.”ce 0/143 1 0143 0222 0/639  0/004
earning
Motor Error 35/909 58 0/641
performance Interference 18/601 1 18/601  29/735 0/001 0/347
Learning 15/476 1 15/476  24/739 0/001 0/306
Retention Interference*
Learning 1/661 1 1/661 2/655  0/109 0/045
Error 35/032 58 0/626

Conclusion

Conclusion: In summary, the results of research on explicit and implicit learning
show that in slow-learning children, explicit and implicit (almost dependent on
working memory) motor skills can be learned (almost without dependence on
working memory) because these children may have working memory problems.
They are not affected by explicit and implicit learning without background
interference, but they benefit more from implicit learning in situations with high
background interference. Thus, although explicit learning can be effective in late
learners because working memory in these children is weaker than normal people,
if slow-learning children have obvious problems in learning or fatigue and
boredom, it can be used an implicit learning method in which working memory is
less involved and can be useful for these children.

Keywords: Contextual Interference, Implicit Learning, Explicit Learning, Motor
Performance, Borderline Children.

Reference

1. Abdoli B, Aashayeri H, Farokhi A, Bagherzadeh F. Comparison of implicit and
explicit learning effects on chain reaction time. Harekat 2004;19: 23-40. (in Persian)

2. Abdoli B. Comparing the effect of implicit and explicit learning on chain reaction
time. University of Tehran 2005. (In Persian)

3. Mohammadi H, Tahmasbi borojeni S. Fazelkalkhoran J. Effect of contextual
interference on the static and dynamic balance of mentally retarded persons. Sport-
motor learning and development 2017;23(8). (In Persian)



41

Motor Behavior, Volume 13, No 45, 2021

Azizyan M, Asadzade H, Alizade H, Dortaj F, Saadipoor E. Developing and
implementing an educational package for training executive functions and its
effectiveness on underachiever pupils' academic achievement2017;5(8):113-37. (In
Persian)

Sadeghi A, Rabie M, Aabedi M. Validation and reliability of the Wechsler
Intelligence Scale of Children's- Fourth Edition. Transformational Psychology
2011;28(7): 377-86. (In Persian).



YY-Fo sawo NFse 30l FO o lols IV 0490 &Sy L8,

gy Wi
OO (5 2> &b 3 led g BT Tl v 30 Sldiwn ) Jo I il
3907 8
M omilogh (58 2 3.5 31 30 ¥ (5 poles 18 4l (" 53k s ¢! 31 ye0 s>
ot 35ban y plus
‘5'25);> )L'Jé) 6).'250 65—".“5"-;“5 ‘ Q‘J‘Qj olKisls ¢ ),..” o=y ‘6,';50 69.2;.5&.3‘0 A
odiun 38) Ol s ol (L9 pole 5 (S Can S eaSils by (ewlid (g 5 (S5 5L, Ladls Y
(Jgins
Ol oBls (2hjyg pole g (S San i eaSlily (b5 (Wbl (g 9 (S5 5L, Ladsls F Y

Qlﬁm‘d olKisls L.‘T:S)'> )l;_é) )Lg.oL';.M:l KA

WAV /- AIYY -y oo, IWAV/-YIYD el y o sb

ous
S5 0,8 dos g (SKalon p ol 9 00T bylph 5o lige) JSIW i oy polo Gudid San
30 ©ygods JLATIAYE Ar o (x8iko b ¢ 90l pd S3g5 &+ (jgline oyl &1 .ol jg0l o (5055
o jgbas (3903 sy Ol y05 ol a0l sy 9 iz 4 99,9 by o oS 51 g 9 LRI (o s
Ol o3 9 I (a9 ol 0 303 (JSINIL HISET o pod (SIS g0 HICT o2 03) 095 Hlez 5o
09031 bwgi (G5 > (Soalod oyl i puSy SiaB (39051 b (oeB o pb M ol (SIS
= e 5l (2 703 059 (e b ozt ()5 52 (69,50 ol b 0 ySes g Ly g (Juwsgs (Sales
395 oy S ofig (ryed )0 1) B2 (69,5 olws b (1 pod -tz 2 )0 (dubeS & Seb sl U
3503l 3590 395 5o yicia 33 Wrog ¥ (FUiS &S b Touzmo o2 poF dualr sloz 31 oy 33,5 [y2f
Juloxi (33051 31 W09 5 (6350l (s ool Juloni' (g s sl (3903 g 0l s T s g wid 575158
S0 gl 33 (651000 g (ygo3Tm Jolre 53 (02503 bl ) Yot (650k £9) ¥ <8 po il )lg
I (5,5100L 9 LS yg03T 90y 43 Swdgd (Sidlod ke 4o 3l (4L gu b .aub plxil (P<0/05)
&I Sl (53051 10 (5 o 0 ,5hes 50 cuizpen .(P>0/05) 3,105 3925 Gledy 3 5KST (65500 o
bog S (55> 0 Shos colusiST 9031 10 cuizran .(P>0/05) it sualivo (ylesy 9 HbT (6 350b o
6190 59031 50 Lol (P<O/05) gy yige S5 (y3u 09,5 (S5 y> 3,5as (551000 40 9 e (S35

1. Email: mehrabi.h@ut.ac.ir

2. Email: shahbazimehdi@ut.ac.ir

3. Email: eameri@ut.ac.ir

4. Email: shahzadtahmaseb@ut.ac.ir

5. Email: hesam_ramezanzade@yahoo.com



fY &350k 1 olesy 9 HIKST dayl s 53 (gldiono JSIS 15U s oty

Ol 6350k Weg,S 50 31,81 5 (P<O/05) wi oualive ey 3 ,IKAT (5 S0l (o 5yloSire gl
9 Slaiumoy ST L Lol 30 90T 110 (5295 (i pod S (g g0 OIS (LA 1y (g s 3 Sk Dot
Dgls o0y &y G100k & pledy s SL

900 323 39T (S > 3 Shos BT (63450L (3l 6550k ((slaino JS 15 S el T3

Aodio

o lgan 5 035 (G Sleles 5 (3555 ety LI el o)lsen (5 lac s Gisel
G50k 4SS (gl s sy, @iS Jlisar (S 6 S0k a0 (6 ke o, RiRg5
aglSs bl ailesldr sl aillisgn L3O Jeld a5 5500 esed (1) wlosgs o g
5l b L e a0l gm0 5 €inlSS 4y Logs e ledbol (g aliblo gommins 5ol Cgad
il leslanal ols T 51 lis o slaadl Sy (V) angS o VKT (5 50k 1) «adSs
(50 s Fige ozl «ojloe szl Jgb o b5 > a8 s jo Kl

G931y el asgs 15 o)l oljen 4 saiSTal Gl Spile Pl 1) e o Sles
55 o e T 15 alilor 31 e L85 play 555l ) 33l i e sl i
s b bl o 5 e il a5, s g e | (S G il
WIS byl o)l aliils 1o o8 o 5 Shae b OS] gy |y Sledlbl Wl o 3,5 «(6 e e
ol )0 Lials 4565 o g 04le 5L (6,5 aladls 5l sastin do 4 30 le 0sed 4 (5 S 0L ax ST
s &, S8T (6,500 10 a5 Il 0 (F) 558 (0 e 550k g 1zl SLSL Cdl a4 o
Q)S.Lo.c l) o\.\m (_gLQ:d)ij ‘5‘)4 s.:LC)Ua‘ L)u)b).v cb}L».A JL'-M" 9 Lg)lSA.laﬁl} L u;i».w‘s
Olsie ar g 009 Sy Oleiy (3105 AT (3105 b dalie ;o 058 o0 azlge Pl &)l
S so mailojlus 3g) 5 wlalST Sa 190y Wlg o 45 odizey o0l (g5lwan]d (uils S
(Y)

1. Explicit Learning
2. Maxwell, Masters, Kerr, & Weedon
3. Implicit Working Memory



VFee sumly PO oylos IV 090 (35 > 43, rF

s Ll o I 0 4 a8 col Tl SIS (S S0k NS ST alse S0
(AYR) T Kty (A) sl 00 iy, o lge plos LS 50 &g 5y ool alaly a4y (6 S0y
S S5 i el a8 Cesl ooy SIS0 (Sl () BSGL lp 1) slase; JEIS g03s
SlusSTal> o )3 0k larey JHIo5 aaz ;2 a5 3,5 el St iloe S92 g (S peT ConBoe
bl oo (65 Jl g glool szl 4 ol slae; S bl gl oo x| Cmdl > g0
XQY!

Olagon pl ST as aes o Gl lans) J21as il pgas 10 0ol plxil Glibod v,y
il ST g Soly 1o (Ve A VAYAYNE) ol o plosil KT (g S0y Lyl ;o 0555
alible a5 Lyl ) 0l e o3l a8 ol ools (Lt Sligizs Sy gl Ll soel b 6,8
Wjgebe 1) Olee el B gel Jlo 0 4l @ g e —oledy S0l Ces Jb )8
Juidl ]y )5 aladls cod )b b cenl ol jom 435l BSS S L Ygome lety 05t (V0 7 F)
) sl g5 )0 Jluden (A5ls p 4t )3 9 6,5 alddl> 2 398 Dlud b Sl L (F)asS
Sl S50 50 azg gl e (iiley aS canl siiee (VARY) T35l Jg cails o yige
(E) 5 g8 a) asl Je3o ol 58 5 Ll glaanl b ol (e 5 s ood i 4 BIS
SilS a5 as e Lt 418, plonil cladllas Lol sl Sl 555y 5105 atee) s lellias
O3 (S sl ke x50k 5 OV 9l ol Ly (35S 6l (6,15 bl (5550
2k Glagaiedge Sl (Ses —gleiy S5 G50k (Jle sl )5 aldbl 4 ol SIS
s 3 50l o JpSe Bakod gl (BN AAN D) wsl azils alale clas,Slas (gl ke
Sly el (en Gl S0k a5 sl las (Y410) o) See g soblazs oyl 9 (YY)
OB oS a5 ol (LaS izren Slidod (pl slaatdly adl apbe b 25> QUG L IS
OBogS (Vo ¥F) wijmoype o (s ) JI8T 650k 5l ol (Sen Vb (35 > Ul L
O0sS 5yl 58 0 sl GlginS 5 gole 535S e (AD BV +) (chgme s S5 51 Tigel o
O085 &r Cumd () 50 ixd 5 Gmly (LS Sl iiS Shls (sBse oyed  ogdle jgel o

1. Contextual Interference

2. Battig

3. Osaka

4. Borderline Intellectual Functioning (BIF)
5. Mental Retarded



fo &350k 1 olesy 9 HIKST dayl s 53 (gldiono JSIS 15U s oty

Sy e 5 Talal aie) 50 5 (T3S a0 5 Nzl SLlo 5 (YY) 005 055 Jlo 5 e
2 Owy Slalllas gy 5 (LS il i 5o (Jg eites Glaii s 8 28Ty 5 T 35105
wlosgs 43,25 (g @ladasze )3 a8 (095 (nl 5l (B p 3, Shes 3l ol 5l plis (35S ¢l
b wyog) o0sS a8 aid § ases iz (Y0 VV) o) Ke g 0sl Sl (YY) ol 05 B
i 5 il 58,55 5 ol 5 T (5ol e 1l s 5 o oIS
B3 b Cou |y ol (poue el og LLSI o (leny g 8T o )Shee 95 50 b cute 5l @
Loyl 1 b gl 5095 a8 0 )5 ase i i (V210) o, g (goblcams ol (YY) olas
Lol o Ll wjls (5ylogme gl HISET 5,50k j0 055 gole blien b ol S0l
Sn sl Ol Glzl g (5 Oldlhas ais) 0 (YHW,IW g jlo cme g5 ey 5500
5SS 05,5 QB0sS nl ATl sl el ouds plnil jsal oo 0557 (59, 2 (Sl Slalllas
Ll o 1z ilacd 5 )18 (o) 9 )90 Loy 5o 0y as (s eaimd go LS5 1) (l3g0] (il
Slihod (YO)Nsd oo (hgald 5 a8, )8 o5y 5 oole (oysn 5 (hisel m SIS o L
JFI5 5 ams oo Gl Bl (6,15 alibl (655 50 Vb JHI5 b o yoT oS Cel (] 5l 4285 ol
il 5L alS ol a5l 3 e eba e iemlin (555 4 lalil
G5y o olar plogls (50sS (6 S0k 1 6,5 OIS dSS SleMbl g (B3l0 0 10 6,18
T oo ol 0ol ailo T 4 1S 4 g laie o 6 050l sl eSS el (6,15 alabl>
s YL U b balpd 5o g Wby s )5 alible el ps L5355 oy 4 (BS0sS oo
el e s Yl S e (615 aladlo o] [0 4l e 5 ST (o puSal Lyld
Lyl 8 g slaie; U105 (6,105 51 gl Oliass guls alis pac anil ails Jgolae 5 ,50b
sile) ol E5lSe b (g lomial sl o5agS a5 oy JU 5 s lool o oleiy 5 T
A (Bb 003 oo pia 4 e Wl 03g (g b (Siales PLSTL (85 SlginS
455 et wla8,S 18 0 (g o 5 gole Q5055 (o e 4 Spelns (S355 50 ey
syt o 258,55 plosil plg5 g (lanen; SIS 5 ey 5 K0T (5 S0l e 4 Shndos
JEI Sl pols Glas cnlple ol Soeal Ghls 6550k 50 (n s 05 g0l Jolss B0
il 0,515 5 (gl Jolas Sl ol (Lt (sl platy 5 5T (6,50l bl jo gl

1. Attention

2. Concentration

3. Memory

4. Processing Speed
5. Reaction



VFeo )-db A g O)Ln.a:) Y 099 GGAS)’ )L'Z.é) i 4

o s sole Vlad & e Gl 29) 5550 (I35 5 LTl ot b (5 S il
O 6ok Bl Y s (6,15 alddle Sl eslitul o8l g giae 95,1 wgmT0k o
2 9 ()5 ababls iy (6,:5,0) Cuslolyer S35 L O)lee g (nyed oS Syl o H50sS
SrSol &5 izmad 058 18w p 350 ()5 AlSl> SeS (655 ,0) JET ey Ll
39 sy 2 Sl 1 el g0 (6 S0l plSin po ()5 alibl oS i l5en 5o 55 ey 5 IS
Sl 6550k 4 5958 &Bly 590 G095 (nl 6 pT0k ) Wl oo (e S plaS a5
ol o (5058 aiile) Wil loag slajls a5 JSogS Ll aS ol cpl Jlow cpl ol 00,5 joxie
Sl ogar ;0 Suil Glidss 4 asgs b SosS soliwl YU J315 L L oyless (o390 5 asles oo
Slasge; JH5 (185 a5 Ceol 01 5 Galods cnl ) GRome (ol 5 ST Laulyds (sl S5l
223 )18 o) 2 050 590000 OIS355 (25, 5, Shes 5 (Sialos o) ek 5 851 65Tk o
3 35 g 5 510 b e Ll oSl sl ol ol b e i 3 51 3 o)
Sl GBS (5 S0k el jo ()5 alabl> oS jlte ;0 90 o (laky 5 5T (5 S0k uizen
Lyl g Sl yad ) oybonm )0 45 s yad osnd 30 2l 5l ooliias] a5 35 (yy, b 13 oo
J35 30555 5 Sl 5 5,255k 2 A sm e 47 40 RS S 3 el g, Jpmns 550k
(505 0555 93 (nl (g 065 AlaL sl osliiul )3 (S 35S" (l JSee Jdoas a8 ol o5 L
I o 950 WS 536 (15 Al o jLis o a5 (Sl g 5 U315 L eplesy 5,53
S5l ey o olin 130 B 355 ) Goal 20 IS5 (5,50l o (5351 5 8,5
e A 50 00,5 asiee ool il (203 63,5, slaced bl pige esliiul 5 el
ST (i ped a8 WS oo ikae |y Jlges Gl j50li00 Q50857 50 ake nl jo Slihos s os:

)5 sl joal s (IS5 5 5,50l 55 SIS g 5 S5 L Ll o olets

SR9 I3
L jgel o SogS £o Guamd Blanl a4 glws jelaie 4y cwl o)o0 dewd g4 51 pol> Guams
Sloads Qb g ool leels ol ojloe a4y axxl o 8o,k 51 JLLYYAY /A S 2S5l
s 03b 53 (18,5 13 iz sl aslinls ) JuoSS ol Budizd cnl 4 3959 slo)Lxe
Ot D98 S RIS 5 (G390l 00 7 a) (g 5 semer JolS Seodls (2ls (JLo Y Y
Slalzr pled )3 &858 5 () Sed pae 55 3825 5l zoy> lajbore wd ad S L3 S ALY
Oild) (ko 4y 09,9 Jayl i oS SEosS lal udos CBan 4y b sl g ol g ke g
G a8 0 0l Ol Babo diged lgie 4 oSl [, (AD B Y o (6500 B9 gy



fv &350k 1 olesy 9 HIKST dayl s 53 (gldiono JSIS 15U s oty

(o33l ter Dlyed bl e 0 SLdgl (gl i hpogi 5 aslicals) ey miel 4 pldl
e oI g ST (50508 09,5 ez 5o (Bola b a5 0ad (gile (Sen b Sogaj]
o Sl NS e (S L lesy e85 I g pledy el (S LIS
o3e3l o2l @bl 5 2oy b oolil o laz At STy Gasm (03T 5l G0 Shge ca e
w8 S 18 osliinl 0550 (L3 Dlidod ;5 g Cenlond (315 2V (2ly) 9 2Ll elre GlRl o
G 5 5503550 gl yeiie 5 95 (55 i 05,5 99,2 sl Goge3] 5l Izl )3 (YOYF) ool
b 5 o hee (9051 i g Ly (o 50 (Stales (93] lawgi (25, (Saplen :alis
Ldye oy el a4 093 sleog S 50 055 dm alo e o el Jesay (B 2 (69,50 oliws
Gred (dz 250 (2868 45 Sob ez L) auda ez cnyped 0)90 50 SN0 5 355 095 L
WJEI g ST pe8 05,5 s Lzl Ly (g (Saslas (g3l 5 (52 99,50 oS b
355y (B oged 4 Bz (63,5 o (59, 1) S 5 e o plo 698N A (e
S appy sy Bola oged 4y (nped 358 55 (el S L ISST (ped 05)S
s 5 03 (25 o 0 )Shes 5 (Sialon (gasl il o ST o e 09,5 50 o Sagajl o
ol (B (658 a5 JI5 5oy Oley (e 09,5 09 el AT 50y sl (i b
Gl W8S el (GBS 49l ST L ol e (52 (63,5 oCes (65, 1) Sdie 5 @y
@ Skl g slml g Lall By o a5y Dlads slawi (8 e SbIE 4 ol (g peS
wlss Oledy Cryed 09,5 5l gk (nl 5o 8l el ey 09ed 4 (62T 3k (318 B Holate
Ao pll 1) adsl 25 > ST e jen g wuled dxgi oad Sty ()b By 1SS slasd 4y 0l
S SS9 a8 518 (agh) Sls GlSS (59 0aS S ph Lol 4z O g0 o
s aw (Bolas 0 ped & 58 IS L Olecy (i ped 09,5 D9h o0 e e Dy5e & (a3
$3b ol Seb bl jo g wsls ploxil 1) [l 0590 496 ASS g aiilo 0 pls g Sl cpoye
Sialon Jhmiw Cuz OBz 60 50 oliws 5 Ly (wogs (Sialon (gail 5l ookl is S
8,5 )18 a0l 0)50 gl (paiz )3 Beio cnl yo eoliinl 990 SS9 5 (5o 0 Ses
> e )0 by gogel a0 T ol CluaST al> oy ol 8 0 Slee oo (VY TANAY ) Cll
a5k &y ge3l Gy Pl 5l ey 3058 iy |y (5555 0 St 5 (Samlon ST 90 52 LS|
Sz oVl 1 ey (Bolas g ST Bolas (sloog S oy b S sl oy il Bd
38k 5 (Sialon (5051m) LS| (05T Laog )5 dan 5l inpod ander oz 5l o 285
(ired st Sl FA SB35l (5l00k 9m3] Cizes ol Jos 4y (y9031 st wle (25 >

1. Wechsler Intelligence Scale for Children-Fourth Edition (WISC- V)



VFee 5aaly PO ojlods Y 0)90 (o35 o Hid, FA

s 95 Saales (303l Lawgs a3l i diilen (5555 55 Sl (6 F0b oliee Lioniw sl
ol s s 15 2 69,5 syl 9 Lus

al> po y2 50 b yibsS Sluad g g SS9y —) Jeua

slosb oluss| al> 5o 030)] i

odles Sales odes Sols  o,Sles VIS )
S > S > S > S > S > S > &

AEATA AEATA F(f#) f(f#) V#\O V#\O JHla b
AEATA AEATA F(f#) f(f#) V)0 YA JHla e
V)0 V)0 F(F#) F(f#) AETA AETA JHla b
V)0 V)0 F(F#) F(f#) V)0 V)0 JESRCERPRY

AT

Ole

GULWS‘ 41.>JA 5o A_JLMlP' Slows 9 us.n)‘ )‘ 41?)46 gy me}g Slows sg_i.{ Jsu\?- )

el 00l 00l UL.M.;

S PR (9031
Oyt gyl

S

l

IRES; U0 | 909050

Ljge =P adgl P Lesn =

GBI R

- el 5
5 ool f) olus| IS RIS
$olook

s TS5 ads Rog 5

EE

S5 (i gS

sudions plowil Gilio ol yo —) S

S b o S oS ol jgiile (5950 (S5 e ST Jold Ly (s g0 (Saales (yg0)]
a8 )8 oolaiwl 090 laas 5l 6 Lawn jo a5 wil o Lyg olKius sloyges] acgaze 5l g0l




fa &350k 1 olesy 9 HIKST dayl s 53 (gldiono JSIS 15U s oty

Solon (5051 WS oo 603l ) Cesly 5 G Ced i 5 St (o (S5 ee
basgs a5 o0l 50 ausgh 0ald atin s ;o 4SSl ) 50,8 o pls S el Lyg (stwgo
Ll Gl 8 iy sl Ly (Sialon (y9051 058 00 Lrlr i g0 S8 Conly 5 G Comd
Jolis g S o osliiul ctws slap ol 5l a5 558 oo soliil < )8 5l o ol 40 4wl
E5 4 A (Jos 5 0 yod al>po Jold) aiBs i Uy G ol 12l plej el (558 00
AV IAD oz (2lss,S Gl ) cews 50 (Sinlon s (slp 59,0 (bl el Dglie 3
(T o) i 5 5l Ly olfis USTg 5 o o a8l e g, b bl 45 ool oy
b3, (R=0/05) (s lobine  Swcod (5110 oliwsd (ol Cowsd 90  Simlod cans a5 wols Lt
5 S5, 6ol bS8 olKiws (YAAEL oo 55> o Shee Ul
0 S (S3g031 o olSiwd (nl LIS plKim amo oo )18 b3yl 050 Iy s § i Sinlen
—o e Sy 2 OB 63,5 oes selz g 9Is e 45 T (o 1 olClus (Sidg 2SI
plosl Sligizs aS Jlos 1 olfiws ¢l bawgs ool g, srame Casl oo by Soges] s
ol cslin (5030 g 0y yad (glyr dBBo (o a0 Vo > 15 > Cao g aS 05ls o] 5l las sl
S 093] ol ol eyl Glgis 4 Wigd Bz s (55, 5 Sl a5 lej Sae (yge3 cnl o
(YA ) 59 oo

09251 Slyed 9 RMSE) Tllas- j5dome (. Silie adyy &0 0 (35,2 3 ,Shae (5051 Ol el
S B ey 390 e plej D50 4 (Kalen

94575 3,90 SPSS 23 138l 6 5 5 )b 5l sl s 4y Sledlbl Guims ol ye plsil 5l o
bty el 5031 51 GluST 1o o 0180 Shae Lo j5laie a8 5518 Lo
LSt slagygasl 50 ooy S duslio gz (e s ooliiul ) S (6,5 ejlail b Lale
Sl &g a5 ool (a9 99) Sole Guiliyls Jelod seil 51 s ool 5
R VEI SN EYAR BN S ESUE L ORp-F OV Y

Pl %)
el 35 Jlogad 5 L Goge3] (25, 0 es po a3 jpdome (Sl ady) Slied S loged
..\.m\)‘so J.\JLQ_' ‘) calises ‘_;lsbos; £5'5)'> o)ﬁo& U?A)T o LQ’LS")}")] ‘_gUa.‘> u‘).oJ

1. Karner, Neuwirth
1. Root-Mean-Square Error



VFer 3m b FO o lods AY 0,90 (5 > LS, O

S 05kae

- 515 e T
. - ol LS
3 == s e Sl
b glesy

O903] Gl 09951 o @bl

Ao g, (5 1o 3 Shas 5l pad (reSilen ¥ S

>

nlen

OA

(N4 o=

oY

oY —_= 5105 e ]

‘0 S \ S == |3l L]

== ol e Sl
JH b glesy

\f2
¥¥
¥Y

O35l Ui 0305 o @by

ik slbeg S S > Sidlod Ol o (reSilyo -F S



o) &350k 1 olesy 9 HIKST dayl s 53 (gldiono JSIS 15U s oty

25 Bog)S s (gusy sl Sl 33l Sl 88 Gty )l 5l bl 51 g
xSk e5 5 il 5 50 0gesl hlizke Jolye 50 5,8 uilly el 5l oley b
WA eolazwl

030)] lizo Joly0 (6l 550 (5325 0311 b il g Jedond b Y Jour

oSbeo Sl Egoxo " . T
P F ) - . el 09,5 095!
©lygdemo @bl olygdee
oot VVES VAT S VedY YRS ole - U5 oen
VoYY VEVYE V0V s olex K
e VV/SA VYY/AF) VS AYYVYA  sle - U3 e ‘qa
V-0V VEEOF VOV -0 s Joy)
o) VVEFAA AYAVYE Ve - WUAYE ol - 31 e
VIO Ve YA s ol %\
e VeBIASY VEYN0 VY VENOY sl - U3 ae 3,
VT VR NAE s s i
JeVe AAYY VOY/YE VAYY ABYIAVY |
P e gsis
VA0 VRV YOAFYS s : 4
e ABAYE YA Y VeYE VEV/AT | ) \»’1
Sl el
NSO VRV AYANYVe s
oY YASIYYY VYA LY VAR VAT oY |
P - gt 3
NEYN: VONYE  VEFYY s : 4
oY BYNYE ANOFVA Veed  VVOAVS | ) 3,
S sl gsist Y,
VAT VEAEA O YYNEY s

s 0Lad (o3 Ll BV s(s 50k €59 Y (29,5 ot Jole b 558 il Sl 5o s
(Fas0)= 368/55 , P=0/0001¢'1 = 0/864) 55: 5 e Jolye ol 1 Kinlas oyg03] o 45
39 Jfosine lbog,S Lol 31 Lol ¢ (Fiss=15/503 , P=0/001) sg; ls sine 05,5 5 Jolye Labss

(Y- JSi) (Fuse=0/711 , P=0/403)
(03o3] Al o)V s(USI (90 5 bmog )9 ¥ (29,5 G ol L5550 iyl el (y905T gl
P=0/0001,) cosl Jfoime ol ol 1 (S0 oSlae oge)l 3 45 o gl

1. Partial Eta Squared



1Feo )-Hb Fo G)Lb.f:a AY 099 ‘G'S)’ )L}'.é)

oy

S opizen (Fas8=49/460 , P=0/134) s o sxe 09,5 9 J>0 Joles d F(1,58=49/460
(Fase=7/486 , P=0/008) <ol s sins laog S Lol
)V i(Oley 5 T S 3bm0g)9) ¥ (29,5 G el b, 5Se il Sl 50l el
, P=0/0001) coul ls gime Jolpe Lol S oS > o Slee gejl j0 a5 wls las ((yge;]
kol 51 Ll (Fs8)=B/578 , P=0/022) ol Jls cine 05,5 5 Sl e Jolas «(Frus5=318/79

6100l g CLuST (3031 (5l anly90 (il g Julows' gl - Jgur

.(F(1,58)20/711 ) P:0/403) Cnd )los;xA L(bog)f

JYRES
S . . Ol oL?)—o o €S sl
G o} Olaye g0l Egoxe
n SUTEE
[0 /0] <YAD  Y/VAY \ YIvay Sl
[+ /FAY  <F93 FAVY \ FIAVY B
JooN  CARY YR TAB \ YAS Sk dshs
1385 0F  BOA/R) s Sialan
[oed 108 <YAF  Y/VAY \ YIvay e &S
[0 SIEYY VY FIAVS \ FIAVS PN
Jood  CARY  ofeFe  TAD \ DA epSsba sl S
Ua-A bF OYY/FES s
NFA <o) VYOV VIYAY \ VIYA Sl
JoYe VAR ANAYY VY \ VY- 5l
Joo¥ PYR XYY Y \ VEY d,ffym s
JPEV 05 YOA-A s 5 Slae
OYEY el YAVED VABY VAIF- ) Sl =S
Y-S eleeN YEVYR V/FYS \O/FYS Sl
N R TE R 717N Y \ VB ek sls S
JPYS b5 YAleYY s

g oluST al> o 10 gel o 5055 15 > Siales 0 anly g0 il )y Judoo gols 4 axg5 b
515 3 Ll 55 5T (6,50l 5 oley 65l i o wE,T 4 ol e ol




oy &350k 1 olesy 9 HIKST dayl s 53 (gldiono JSIS 15U s oty

288l 6 xSl g sl Sl it Ot Oz D)l S92 g (o)l g gl (slares;
25 3575 (g o sime gl Sgel 00 (5058 (5 (Saales  (glae S b Ll

0505 5,Shas CluaST o s a0y sloog )5 ols las 305 ey g SIS b (e £o8 dunslie
slo las Jlas e g SIS b cp el £95 dunlie ((VF/-ASIYITY) wiils 65 0mb sl
Owizmed (VFIAVZAYIAL) acils 6 5 oml sl o i o, Sles (g 00l jo J3as L (sleog S
slas oy o Shes (g lool jo platy @laos,S ols lis plas 5 ST 6,50l g4 anolis
OFAYSVYAN) sl 6ol

S5 A g S

55 Skae ol 5 AT a5 shtany S5 il et 2l 328 ol 5] o
s ol Gley 5,81 6 Fok (gl ol Beio @l aodls jsbay ol Sgel o (S35S
5 Oizmed )5 0925 (laky 5 ST (6,50l (e ol (Sialea (glo0l 5 SLuzST 5e5] 4o
5 Shoe (5,lo0k O3ay] o Leleols 095 Sglas oyl g ,IKET 5,50k o (25 > 0 Shee LS|
el 035 STy 655 Dl g sre sk 4 Olety S0k (S >

2 Bl Sk s Ol s pTok U (e a5 obs Glas QLuST al> o (gl Bedow gl
o3e3l 5o Lol oyl 92y (g losme gl el ns (058 (5 > (Sialen 5 (25 0 Sles
SFoml Sl ol 09,5 53,10 3975 (I8 sre gl 90T 0 (5355 (25, 0 Shos (500
5t @l b polo Guiod gl il e 650k Ol 095 (alplo tamo e las )
Ol)San ¢ sl Sila 5 (V1Y) K0 5 Jguo « (V4 1Y) 50 5 (setormn T+ 18) ) San
(Ve 8 LS o+ o V) il gl b g gamad (V- 18) S g csolTizms g0l 5 (Y- 1Y)
51 iyt 4 85 slanlllas 3 (Yo1F) o 5an 5 i) sl guanls (Ve +0) o Sas 5 e
Aol i 2SS 03 leinS 58S OIS o (g ool g oluST SISl 5 I 6 Sl
S50l yo a8 wid F am i olise (YV)o,ls oy o,Shes HSLIL 09,5 a5 0id )5
ol b gan oadly cnl 05 050 Olise st JSBI0 Ll 5l (23 plgieS ol (25 >
Somed & 45 0 oolil (6550 S92 SLIs (B05S Sl 5 pole GBS )0 ABb o ol BiiS
aS a0 LiS Ba8od 90y gl el Fml ole 0S4 cas Bl 3l ul Ldse oo
wyiise Jloy s 5l 5omly Goenl o8l o Sles jo ity el Kol 5 ol xSk
S i (B3 65,0 8 S L cnyed lalyd 50 (50 e b 00sS 650k (e
yr b iz 0 (Y1) oLSes 5 suaesms .Casl jiyig0 w)lo Jo1as g0y Loyl ay s



VFeo )-db A g O)Ln.a:) Y 099 GGAS)’ )L'Z.é) I\ ¢

S5l o 35 205 olgieS o8 o WLE,T a5 ind i o3l Joles e s b

(F) N9 ooy Bolal (y yod diedgas Dl 50
oz g Lyl )0 (5955 50 ey 6550k Sl (o) 2 )0 53 (VY) () S0 g JouSo
5e] 50 S b o s oS glaeds uoly 48 wiols olis (AT s, 5 (Hle)
S EIERNPE N SRR SO VSTV NIRENC S VHINAEIEER ey P
S Sl iyt b 3g3 anllae 43 (VoIV) o Kan 5 o5l Sl (¥ ) il agio ol
Dz a5 oo a5 (28 (nl b ey095 0085 50 ()18 bl 1 5 ol 9,11
b3 ol Wiy oo (6,5 il ay (Sl 3 Lay®) Gl 5 () bl 4y aly) IS
ol ganzne HIK0T Loyl 18 e o ogdle 15845 slallas slows zalS 45 0id 5 dois g
35 oloss 9 T (6 mS ol lgie» b ogs Gubizs 10 (Y+10) o Koo g soblcams gopl (YY)
2 39> gole (hlea b o5 (g, 50h alyl b l50g5 a5 aiid 5 am s Cuandgl (5055 50
D3 gyl e Sglis lan o Sol Ll o Jg wils gl sme gles ST (g Sl
VF)t oo 5 S5m0 0lez (553 31 ool (583l L GIS855 5 ol e ol
3 e hen b 1558 msge i leasily ianl ol 3aio sladily b guod gmlis ol
il )3 (V) il wtipse it laieny 515 b Ll s oleis 5 3T (s 5ok
5 S0y hoy Olen 5o Blesy 5 T 60T 0k Lkl o (laie; S b sy 4 095
e ol ) 3,5 s ST (6,50l g, ol et 21 oleds 653l (i il
GBS )3 JUS 55 slasoge;] jleslinnl du oo Sl 4y 0Bl ol guer pIl> GBS slaasily
ooliiul paizes bl 3855 (ol ogmed poe Jo pols G o G585S 5l eolatul g oy
5o azin Jlojs S8 5| ol U 5 sn 3 Shae (sl o (5550 s b 5555
s3el 2 Q5355 (5,18 alablo o Shos s o0 S5 &y sl Bk (nl g pos L 51 S
05355 o 5 Al o sty 6550 5 DS s AT (5,50 5 S5l bld o
S35 ol 5 e s J0sk & )15 Al (5,58 5alS L ey 553k (Y A)
Sl oas ooy ylid Glddoy aS ol oolaiwl jael wo 5065 5l b (pl jo bl ouds e
2 SlEee Fomb @)1 aldle (nl W)ls 03 1 ol 33l 4 o 5wl I Al las
Solooly (Jg o0, Ses il cely o)ls 3529 (6,15 abadl> jo (gyiin (65,0 a5 Bl b Ll
WIS g B i ST (59 31 |y 0T az g a5 Glesy S0k Sl esliil (rizen 00,8 5l
OlFiss i o sixe (nyed €55 5 S0k g8 Jol a4 LT 5l 0gd e (g sylo0k &
iz 6 555 (a3 51 gy U L bl 0 ol 5 AT g Sl S 5 12



N &350k 1 olesy 9 HIKST dayl s 53 (gldiono JSIS 15U s oty

ools 0y S0l 4y ooy L sl fendlygiws a5 Sloy sl diiae (Yo 0 A) e ail ails
o)y ool b a5 wled 361 1, oMbl 3jlep 5l oo osiyeSoly ol Jlazml g oo
9> B el 03 cnlply il (25 (b ead (S p le>) Sl s & jles 12l (S
P2 b g 0l oo S (P (6559 22 S > 5l oy Soly pils o5T 51 IS
Jl g Salen KT 6,500 5 les 650l Cutte 136 00isS a5 all o oo g0
Ol 9 50T (6 5Tok el Gl @S aodls jsb 4 el jaalns (055 )0 550k
5 (6,1 alabl> 4y atsly) HS0T &heo & (5> slad)le jael e GS0sS jo a8 ols las
ol el (S a8 Ll 5l ogh a8 5 ol wils oo ()5 abadl> 4y Sily g0y Loy Slas
S5 Sl I G Ll 0 D90 cnl o anil )15 aladls WS (6Tl IS 09S oS
Ol S0k 3l ol slaneey U b s 5o Ll iy i )18 ooy 5 80T 80l 3l
@ole o35l Shnd (535S Gl )3 )5 abasle o5 (pl @ azgi 4 Gl plis o0 (S b 0 e
0 550000 5055 45 ygo 50 S92y onl b ol Fige wilgie HISAT 05t 4 (Sl wien
Ol Szl oot 5l Ll (o isd (Fols g (S by g St e ST By, 4 el
e &Bly dube 5095wl gl Wilgh o g0l 1T 00 S (6,15 aladls ] )0 aS Sged colaiul
e 5 iy JES L yed g0 0 oS ol (las slanee; S5 b gal iy i b
9 28 Zate 13 eal s (S0S 5 > (Simlen 55 Slae 5250k p (slae) JS15 (5
Syl 53,10 097y o sime gl 09,5 55 (r (5 9,8 (ygajl (5 ylo0k 5 lusST o L
5990y s b ol gadod bl ams o i 1) (s ion Jals slacs) J51as Loy )3 (g losly
ot (VA1) Jlo g JSo a3 (V2 +7) LS (V1P (500 5 gazme oY+ V) (S0
2 og5 anlllas 5o (VI K0n 5 5305 o guanl (VAAY) sy o iy ol 5y b
I b sassls (5 pind 3 Slos (ihe el ol 3l a5 o) 4l (pl a4 500 gl 5055 9,
5 oo lad JUil g3l yo 1) (ol yod Sl s 5 (s3m0 ld (15055 09,5 55 o 092
3 (WAL 5 (goezme (M09 Sl (2305 09,5 51 5 (Bolad (n ye3 sloog)S 5 Shoe
ol bt sl aalllas 4 o3 Glg oS 83l Jols g s S35 8T ey p b o
Aoges il 51 Al e jub 0D OlgieS S35 0391 e Alslne Jlasl a5 ols oyl axllias
BBl so gt (oo Slaaidly (S b pol o laansly (F)aisdh wieo g (Solal (el
Solon 2 69,50 Gy 3l (Soslen Jal o5 o5 (Smlon (5051 po wd esls plas o8
Wiy dgue |y 055 (Simlon o Sloe 15 (slare) J31a5 b Ll )0 laog 5 05 590l o (5055
S5 b et Ll co Jlog 5l il (5558 pd 575 b 5T 0 (355 s oo Slaiey



VEe sl FO oyled MY 0390 (55 > b, N

Ol boog> @i 5o (VAAY) ey 5 Ay Ngd e Sieopi (S £ onl st 5l 58
Sls Glid bt il GlSS (6 T3k 2 (2305 S % et SIAT (s & G2 g5 Sy S
Oygo Yt eite G yed 3l dm 651,85 GoNl waz Sy o ebide 4 i JUIH (9031 50 oS
SNl 457 byl a5 0l jasrine C8 5 Ojge GBS S 8l AT laslas ;00,5 -
oS il e ol B loamil S b gead S ol (FV)oiilss 6,55 ise S 5|
Wlodiisu e 1) 095 0, Slee 55 lae) JHIS L o)l 50 jgel o 505 o eols L
L el £55 55 Ot S35 o2 o Goge3l (6l 0 Jliil g a5 Sialen (905 5o g
bognpes ol plis a8 (5,2 0 Shee (g)losly gejl guls wis svalie J2I g0 g S0
JHlas WS e cole> (V490) o g L6 ke 51 wus 5 e g5 glool 4 Bl
it 4ty ass 5 aoli b S 315 gl oo 31 s o 550 52 ke S lases;
B 5 5eelpo 05 50 (laiee S Cute Sl R e i &5 (VF) Wigd oo J5uS
Az g5 bl so Sgdue (p yed Ay Cond Bolal () yad oddu Sl Glias 4 zll plcel samlin
50l 4 Yool (B3Lal 89 4y 0o d0zme Sy g (gl 3 4,k g e g dans Byl o
33,5 oalive (55la0ly Al o ;0 e glanes) I Sl e ul 4 4z g b (Dogd oo e S
St 9 A Oylae o5l ooliiul e wli S g s i somlie Sl als e s s
Saitae (VAAY) ) g ugmdlin (10 )il (o po3 Sluds 5 Lo 2udsS o olass by 5 iogs
590 sl (V299) 1) e ¢ ol Jlas a0 (YY)l 5oblad 5L slacs lew yo slace; Jolas 3
sl Last jo ol b oSl s p S USE slp B ey Sae Wb sl S5l 3l
asle 590000 S0 4 (5 > slaclee Shigel o Cenl g @l (ol 4z b (Yol
Vi glaseey J5105 L (35900 blie 51 525 05055 cnl b eogad ooliinl (olai (2 5e 5l ol 31 5l

Ny S 0,0
ST 8 G sl SIS g (S el Ll o eols (s 5l oo @l IS sbo &
Lol 3,5 9525 59l o (5355 (5 2 3 ,Shas 5 (Sinlon g ool 5 olcsT o sl ey
S5 3 ey ol 35 o Shas (50l 5 LT3 sl JSI L oo bl o

RO N SN o

Ao ply
3 5k 6 Sok a (glies Sz Gaelns Q055 et b Gaisel sl 955 o0 ety
2,5 oanlice |y (6 ,Sob ,il o i U ol solanwl e b slace J3las b



oy

10.

11.

12.

13.

14.

15.

16.

17.

&350k 1 olesy 9 HIKST dayl s 53 (gldiono JSIS 15U s oty

&bo
Abdoli, behrooz. Aashayeri, hasan. Farokhi, Ahmad. Bagherzadeh, fazlolah.
Comparison of implicit and explicit learning effects on chain reaction time. Harekat.
2004. 19: 23-40. (in Persian)
Abdoli, behrooz. Comparing the effect of implicit and explicit learning on chain
reaction time. University of Tehran. 2005. (in Persian)
Masters, R. S. Knowledge, knerves and know-how: The role of explicit versus
implicit knowledge in the breakdown of a complex motor skill under pressure. British
Journal of psychology. 1992. 83(3): 343-358 .
Masters, R., Lo, C., Maxwell, J., & Patil, N. Implicit motor learning in surgery:
implications for multi-tasking. Surgery. 2008. 143(1):140-145 .
Maxwell, J., Masters, R., Kerr, E., & Weedon, E. The implicit benefit of learning
without errors. The Quarterly Journal of Experimental Psychology: Section A. 2001.
54(4):1049-1068 .
Mohammadi, hanye. Tahmasbi borojeni, shahrzad. Fazelkalkhoran, jamal. Effect of
contextual Interference on the Static and Dynamic balance of Mentally Retarded
Persons, sport-motor learning and development. 2017. 23(8). (in Persian)
Schmidt, R. A., & Lee, T. D. Motor control and learning: a behavioral approach.
Human Kinetics, Champaign. 1999.
Hardy, L., Mullen, R., & Jones, G. Knowledge and conscious control of motor actions
under stress. British Journal of psychology. 1996. 87(4):621-636.
Magill, R. A., & Hall, K. G. A review of the contextual interference effect in motor
skill acquisition. Human movement science. 1990. 9(3):241-289 .
Masters, R., Poolton, J. M., Maxwell, J. P., & Raab, M. Implicit motor learning and
complex decision making in time-constrained environments. Journal of Motor
Behavior. 2008. 40(1):71-79 .
Poolton, J., Masters, R., & Maxwell, J. The influence of analogy learning on decision-
making in table tennis: Evidence from behavioural data. Psychology of Sport and
Exercise. 2006. 7(6):677-688 .
Battig, W. F. The flexibility of human memory. Levels of processing and human
memory, Lawrence Erlbaum Associates, Hillsdale, NJ. 1979. 23-44.
Slapper, J., Dornier, L., & Blight, T. Investigating contextual interference effects
using a timing task with adults and children. Paper presented at the Research
Quiarterly for Exercise and Sport. 1999.
Magil, R.A. Motor Learning concepts and applications, vaezmousavi,
mohamadkazem. Shojaei, masoome. Tehran, hananeh. 2001. (in Persian)
Sekiya, H. Contextual interference in implicit and explicit motor learning. Perceptual
and motor skills. 2006. 103(2):333-343 .
Shea, C. H., Wulf, G., Whitacre, C. A., & Park, J.-H. Surfing the implicit wave. The
Quarterly Journal of Experimental Psychology: Section A. 2001. 54(3):841-862 .
Capio, C. M., Sit, C. H., Abernethy, B., & Masters, R. S. The possible benefits of
reduced errors in the motor skills acquisition of children. Sports Medicine,
Arthroscopy, Rehabilitation, Therapy & Technology. 2012. 4(1), 1.



VFeo lu\-’b A g O)Ln.a:) Y 099 GGAS)’ )L'Z.é) oA

18.

19.

20.

21,

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

Poolton, J. M., Masters, R. S. W., & Maxwell, J. P. Passing thoughts on the
evolutionary stability of implicit motor behaviour: Performance retention under
physiological fatigue. Consciousness and Cognition. 2007. 16(2):456-468.
doi: https://doi.org/10.1016/j.concog.2006.06.008

Poolton, J. M., Masters, R. S., & Maxwell, J. P. The development of a culturally
appropriate analogy for implicit motor learning in a Chinese population. The Sport
Psychologist. 2007. 21(4):375-382 .

Maxwell JP, Capio CM, Masters RSW. Interaction between motor ability and skill
learning in children: Application of implicit and explicit approaches. European
Journal of Sport Science. 2017. 17(4):407-16.

Behpajooh, Ahmad. What are Borderline children and what are their parents doing?
Peyvand. 2012. 398. (in Persian)

Afrooz G. Ali. Sychology and rehabilitation of slow pace children. Tehran. University
of Tehran. 2002. (in Persian)

Jongbloed-Pereboom M, Janssen AJWM, Steiner K, Steenbergen B, Nijhuis-van der
Sanden MWG. Implicit and explicit motor sequence learning in children born very
preterm. Research in Developmental Disabilities. 2017. 60:145-52.
Izadi-Najafabadi, Sara.Mirzakhani-Araghi, Navid.Miri-Lavasani, Negar.Nejati,
vahid. Pashazadeh-Azari, Zahra. Implicit and explicit motor learning: Application to
children with Autism Spectrum Disorder (ASD).2015.47:284-296. (in Persian)
Azizyan,M. Asadzade,H. Alizade,H. Dortaj,F. Saadipoor,E. Developing and
Implementing an Educational Package for Training Executive Functions and its
Effectiveness on underachiever pupils’ Academic Achievement.2017.5(8):113-137.
(in Persian)

Sadeghi, Ahmad. Rabie, Mohammad. Aabedi, mohamadreza. Validation and
reliability of the Wechsler Intelligence Scale of Children's- Fourth Edition,
Transformational Psychology. 2011. 28(7): 377-386. (In Persian).

Lotfi, Mohammad. Mohammadzadeh, Hassan. Mohammadi, jafar. Sohrabi, mehdi.
Comparison of learning of subtle and obvious motorcycle sequences in mentally
retarded children, Journal of Exceptional Children. 2016. 1(16):43-51. (in Persian)
Zarezade. M, Ansari. O, Saberi Kakhaki. A.R. The Effect of External Attentional
Focus Instructions on Learning Tracking Task under Auditory Secondary Task
Condition. Motor Behavior. Winter 2017; 8 (26): 73-88. (In Persian)

Aslankhani,M a. Abdoli,B. Farohki,A. Shams,A. Shamsipoor dehkordi,P. The effect
of contextual interference and feedback type on performance and learning of
parameter in pursuit tasks.2009.3:209-216. (in Persian)

Kheyrandish, Ali. Abdoli, behrooz, ramazizadeh, mehdi. The effect of contextual
interference in ipmlicit and explicit learning conditions in tracking skill. Olympic.
2007. 3(17):75-86. (in Persian)

Prado MTA, Fernani DCGL, da Silva TD, Smorenburg AR, de Abreu LC, de Mello
Monteiro CB. Motor learning paradigm and contextual interference in manual
computer tasks in individuals with cerebral palsy. Research in Developmental
Disabilities. 2017. 64:56-63.



04 &350k 1 olesy 9 HIKST dayl s 53 (gldiono JSIS 15U s oty

32. Wulf G, Weigelt C. Instructions about physical principles in learning a complex
motor skill: To tell or not to tell. Research quarterly for exercise and sport. 1997.
68(4):362.

33. Gianutsos, J., Jarust, T., Wugholter, E.H. Effects of contextual interference and
condition of movment task on acquisition, retention and transfer of motor skills by
movement. Perceptual and motor skills.1997. 84:179-193.

Ao 4 sl

Wit oologbsoyzgn @l Gplece (snesibed G 2l
Srob p Ol g B0l kil o glacey JSla 36 plas oolyolas,
XV-Fo EOVY 0Fee 5ol S, L8, gselpe eSS,

10.22089/MBJ.2018.5874.1678 : Jloouws dwlis

Mehrabi H, Shahbazi M, Arabameri E, Tahmasebi Boroujeni Sh,
Ramezanzadeh H. The Effect of Contextual Interference in Implicit and
Explicit Conditions on Motor Learning in Slow- Learning Children. Motor
Behavior. Fall 2021; 13 (45): 37-60. (In Persian). Doi:
10.22089/MBJ.2018.5874.1678




