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Abstract

The purpose of this study was to investigate the effect of different offline periods of recall test on the
enhancement-based consolidation process in explicit motor memory. Sample of the study included 36 students
who were randomly put into three experimental groups with different offline periods of recall test: immediate
recall test, a 6 hour delay recall test and a 24 hour delay recall test. This research consisted of two phases:
acquisition and recall. In the acquisition phase, all groups performed the task for 15 blocks of 80 trials (five
epochs of 400 trails). Then in the recall phase, all experimental groups practiced five blocks of 80 trials (one
epoch of 400 trails). Also, all groups practiced the alternating serial reaction time task in each epoch. Data were
analyzed using ANOVA with repeated measure. Results showed that in the acquisition phase, the group main
effect and interaction effect between groups were not significant. But epoch main effect was significant and the
practice leads to inducing sequence reaction time in the third epoch in comparison to other epochs. In recall
phase, the epoch main effect and its interactive effect between group and epoch were significant, but group main
effect was not significant. Results in Duncan Post Hoc showed that only group with 24h off line periods, in
recall test, had a better performance in comparison to the third epoch in the acquisition phase, so 24h offline
period for recall test is the best offline period for enhancing explicit motor memory.

Keywords: Recall, Off Line Period, Consolidation, Enhancement, Explicit Motor Memory.


https://dor.isc.ac/dor/20.1001.1.23455780.1393.2.4.4.3
https://system.khu.ac.ir/jcp/article-1-2455-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOR: 20.1001.1.23455780.1393.2.4.4.3 ]

ol 0a b a8y ddxie Oldlllas lawgs 0350 Hgboa
A yoxie 45 obaanl s wdal Gl cule dbbls £ Sou
g B yylub gabbls 4 adol L galadls fas
5 ORsS) A5 oo Ui L Canabga 3 1) alibls oladjl
oMl (Y4 V) * 1Sy 5 018 Sl (Ve 0 o)) Lo
adadls (g RISl ey JLS353 slaiild 4 ) @SS
5 ST 500 41 5l g 03l ¢ (T (500 45 Wals s
548 el lbitsld 5| gldegaseo ol g 385 e
5 4Bl Con 28 b olis) S lalabls 5, o] 5ok
Olallbe iop S5 (428 a5l oy oo 585
Ty g con a5l U eSS g o g e
i) iS5 g b (lian o |y WS g3 3, ey ks (VA4-)
Coandd dolily (galdadls Lo el Lo as )8
GaoolssS (galadls | oad wSaio P edlss
JSCs (g GSU by cmrontly galadls imy sl
L3 o Ui mlgd b oo plSodial (loj )35 5 438,
oS el o piyillani] 5,58 oo calibls oS 45
20 09 saald 3l 55 adadls 3 )Sles 390 sl
Al s Jel8 L0y cpl g 2) loj 4 5l (slabadl
5 M55 Sl) Slo oo (Sl s O g0y @SOS
S (YWY o) )LSar g (6008 Y240 ¢ )L
S5 (5B S (oo JSB 3w 538, Clallss 55k
Colyiwl g (2 p8 (2 0993 3 9 e jl A Olelo
s (e (SlAaSls @uSoS 2948 g0 WS 25 (o0 JSUB
ol 03 ) ol yed ol 53 45 Caslond sl
gadsye 53 5, Slos )3 by iy 4Bl oS o)l
Sl fayed g g coliil 0y90 S e alul oy
g adadle L)l o (e @iSoS D900 bgrye «O)lae
L oslae 653k 5 6518 ploj jl 2oy B
5 Ogbg) 290 s ySoil Olae o (ygl s e
o (Voo Slg 5 0dsS Sl FVY ¢S
2 Sl oy Slas Ly abibls (55l b5 90l 55 5,Sles
Ol ) poeie (5503l )l (6518 (e
s o 4l o S0 plSim e ol yed (63,8Mes
loj K1 03,8 ol GhKiggy (Vo IV () Se  (6 25)
|y ol alibls e S5 )3 ogo o3lel (558 st0lyly S,

3. Stickgold &Walker
6 Heb & Jerad
7. Off line

1y

)lio.bj ‘_go)iaao)% LS“‘M A.ﬂj).;

3

LY RS
aS g oo BN e 50 as])d 5l clas geomo 4y dladls
0,35 |y caliseo (clacSTyal g oyl 3,8 ol 1 oolasl b
Dlod 5 S il e 0L 68 g il Ay (galadls
SIS yobas e oS (galadls > leMbl (g5l ,usd
2902 9 LSS b adl oo 3900 (o e g bl L
Sl galdadls 4y ©us oligS (gabadls I wleMbl ad
BUS o Gte il gabasls cud )b il o JWsl oo
SIS Cae bl o dgasell e oligS galasls
e o BB > g Jlo Lz b gy siz ) 55 ML
4S5, 5 o S sley ae aily (gdbadls b
ol Cgl Ll g (o3 yobas oy 99y YLl
hlSen 5 Sl VY (o LSon 5 | o ll) asly
L CYPIN (pigy a5 Slodges oylo o SKiigsy (Vo))
o bl (58 S g Lacy ju cbleiil iol3d)
Sl 1y (5] (sma sl Jsbo (o VLS
leMbl g5 (olwl p aesddy galadls S o Cugdi g
&l g el oLSTags sl calasls 13 (g3l s
5 35) ol i i g patsie Sl e 0 ol bl

(Yo oo o st YWY () San
ol 8l S calabls Sl cabsls glgl 5l S
Ul pglis il (o8 o gabibls punlio (35 @, Sl
o ol prdyillan 5 e (5glsl sl s LG
B sl oliws Sl JLsd 5ot Yoo abibls
le)’. .))é 9 00y Q])M d)arl.)li on)L.: ol Oy up%
5 LSS 4 (LST L gl oo dlabls g5 ol 51 oolial
S oLkl gl g 4l o LS o adgel cleMb)
gaoly 4 S el L;H.Sl/dzalo L5‘5)> s,y & G,LM:)
ol ol sl 58 9 3555 oo 1 3 ) L lae ) xesg
9 oo s L piawss pa S0 pMawl cwl Sl

o . A - .o f .

0951 b @SOS (48 b Sl (VA1) S5y

!, Alberiny

2 Tu

3. Atinza

4 Miiller & Pilzecker's

http://jcp.khu.ac.ir

YFAY Ol oF o)led ¥ 095 Sidliuh Swlinily) aolilias


https://dor.isc.ac/dor/20.1001.1.23455780.1393.2.4.4.3
https://system.khu.ac.ir/jcp/article-1-2455-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOR: 20.1001.1.23455780.1393.2.4.4.3 ]

T | K] 55 o saliblo o el )) 1 e oS00 1 (65 b5 0] salols sl

JLd & dwgy 3315 Sloe waw iyl 6l Gloye 9
Pl clitid (53 g oBige] slosbgy it 005 Mg
Sle 509> S plsiwd jslate 4 il by Jiagl
e w55 gaanld Ll il gl Sl 5 el
5 Olaye olalee U sl (6)908 (35 > (geladls S5l
T S N NYO BT TWNESy SRS 57
Ol cuenl g colywl by claalold asilojle sad )b
oS g B el lge calibls ol o £l
clapimgin dliss (505 b 5l .aS ds s ol aidgal
= e 0558 Sl () p gine) )3 0 plox]
L 1 el sl oSl oy 5S> (slmaladls )3 ol
Wiy ‘u—“’udb) 5 u—"{)” alatls Coonl 4 a gy
slagingiy aSopl 4 dag by (S 650k 5 [
8y a5 gadadls 0S8 (5 g Sl
sloyomiy (255 3k 9 (305 (Byre unl 0ad plodl (S >
S el 0 Sod o)y Laiag sl (ol
5 os 0022 4 5 iy gy Slalllas )3 1]

Al 50900 sBigel oS )3 ol (9,8

P9

o g9 5l plosl ) 5 oS g9 5l pols BaiS
= Sag bl Ggail o (salold 3B 9 092 20
Sl (S galable o)) e @S0 Sl
ST

pode (sladisy Jalie (s9otils Y5 il Limghy (s4iges
o) stalefl 09,8 Y )3 ol g0 4y &S Widgy Sl
S L5905l 51 5 s (05 8 55 1Y 9,8
ol Slob oy Byme (Mo o ¢y (50,10
o i cual pis mae lag)len sabls pus
pis Dl p> SN pie ¢ Sgrn able pie dodner
JS g e Bpae pis ol (5 2 sl S
W ol yy dladls g BL YW pae g

!
ol g YA o3 2 SullS iy, oMo (goliviary )
drels oy 8l plod (gly a8 cawl Cuzo ol gyl dolidiw y
225 4 5588 )3 3l ol bl 5 2y 5 el 025 Sy
¥ hb joSie (gasliduoy (Vo «)liiy) Cunl odpw)

3. Mental Health Goldberg

O)lae (ayed (2 50x9% 3 9 Gloj I L aladls oSS
Slds oy o ol as b Slj pal ulsal (Y- -4
shize; Gl (San 5 )gl bl (ygail cli2l 13 b g oy
«_:|)_,..4u (god—ad ULM A_:lyu_o NN )_n1 Q—.’.l 4s
O)lee s alodjl 3 by JSS Slss g Sustowdlyg )93
9 oSV (2 g (apdl) Bl e (S a8
Sl Gl bl e alols sbm) 3t (V)Y oSl
slacloe y slisy) e @S0 2 (59l b5 (5905
(Vo0 o) LSam gy Slg ¥ oY ) Kam g 1351) (S0
Neof ‘u,u_.”‘.) 9 L_§9_J.) HERAY ‘Ql)l_i.o.m 9 )Sjb) L;5)>
(VY & eF Bgar ) Sujge o (Vo0 (o )Son 9 o
Sloj b e Jsb (g0l (aBlie gl 4 b
S do calasls syl ud sdalin gl piY loy e g
sl ol > adabls oLyl a8 _olais! Slej calold
O il (6,50 M i pr laiBlS Cad il o
28l il colwasT auds o dyed o Slej
Y . Ve,
‘O‘)l_i‘o.b 9 uMl_) NeorA NV ‘O‘)l_io.m 9 &9—“’)
ol dls yo 93 Jolis adadls Lo jiolejl ST (Yo V)
st ye )3 gpgl Hols gadspo g (oS gad>pe
wald 5 51 Sise 45 Ml b la gisges] o553
sl yo 53 9 WS (o cyed |y Lol 9 29500 dlge 03,8
Olie L 39 (b)) 5 Sl slite slaby) 4
A D9 w9 o dlabls > Bl £ Sou leMb)
e 0)py A8l gl 4 hRidagh (plicws Ui
Slos salaold jplato) alwl o yod sl p3Y e
9 Oslre 60l hde (i (S (g Syl
o ool il ols5)] e (ps b (ig0] sl
93y dn yuassie Slej calold LT a8 sl oads sl
508 b 25 5 gl ogeil sl el (sl
gl 5> alabls o pe ik g ol 4 a2g L g,
oSy S epl & g b g ond aibgel (S > IS

! Song
2, Nemeth

YFAY Olieej oF o leds (¥ 095 Sialidh Swlivisly) aolilias

http:/ljcp.khu.ac.ir


https://dor.isc.ac/dor/20.1001.1.23455780.1393.2.4.4.3
https://system.khu.ac.ir/jcp/article-1-2455-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOR: 20.1001.1.23455780.1393.2.4.4.3 ]

-

.....
i

J
Response

¢

)deb)sﬁho )9"(5"‘""’“"4"‘3)"

1R;2R,3R34R, Sl sl o oo iaSTy oyloj caldsS Y ISUs

loys Jadll (1Se o lSS (elial gl o Sog]]
e g Moo FomelS yoisle S99y 9 (JMe 9
Cuoly Cawd Slo g 0)lil 5 o cawd o)Ll 5 Sleo CuiSI
3l woi o () /)( X)(2) slosdS 59y cuip 4,

(VJSKE) wias o
2253 epgbiie (gloyas Jredll (oS (Lo ST )
iy Sty S 5 ol o (siaged S
Seio 59y Gy d G Sl Glejen jobas
o S 3 oply gl Gl 1Y) 9 o0 Al SguelS
Lo ¥ 50,0l ogw LS Y 0,0l pegd K6 Y
o=l (bl 8 crwly Cuow jd a5 D5y 0l e lex
ssban )b 8 hs S o Ll Ojgo 4 ol
9 4B ol S5y g 8 opl cpl 5l (S SST
Lgiye & (a8 alolsdl wlS’ aio 59y p b (53905
S e Hlid |y el odds g5 ol K6 ol lis &
ALy IS Ao )0 ol astine WS Y lawg bagul
ol (LSe an Sdgejl S Sl b s ol
@ bgipe IS (9,88 3l 5l e laled domio (59) S e
Sy b o Gl LIS o ) oS
wxino ) (Sl 00l Jlea o jlodd g5 ol polate)
olyis & gl lp Jodll oS ploj ke salgs 3L
Gooly ) dny 29 0 B)S Jlai 5 Lo ogel 3,Slas (g0 05
e 2L Wems Gloj alolh b an S e uo
$9) »= Lol 51 SHplaS w0 pls Hloa o &S ) 255
§ S oo D90 o Uy &y Fanels (gaxio
O Gl sl olow o pls (A pals e dgS 5
s Lol oy o0 35 4y aastn By (0905 Loy
Sl o9k (0321 (3 ol yolate) S yome (0 jalls
NUNJITIE SE T SN NS SRR
dmodll S o) @SS 3 08 o0 (g9 (Pl
(IR14R,2R33Ry) ] A (oI S 5 slopaons;

e Jlaz 3, S ¥ obite 0 ol (28 olito
Ol (Slawe (KL &Gl a)le asliduoy )9
5 sloinl 5,58 53 M L (led o g oyl
> J_.ol> )‘ b)_é pu LFK (80 o0 L;.)).M.\Bl uli;l.mu
e Cesd 2 (£33 ol o Slao o5

L doliin s oyl o Spint s ol sdoliiuny
=L 5 5Ll Sldlas sl I VA Lol 5 o0 sl
9 oal)' Fl_,.il.b] cd).\?) Slesls ULJ..., |) Mw); C)ﬂl <YL
CutS 5 0 Oled cutS dolidinyy cpl (Vo Ve ¢ oiis o
I3l g 6yl Clgs slagyly B pan colgs YMS] casho
S o bl 1y aljgy 2 )Shes

o3l ooty dadls wbjlas op e el ol
Ol il g dye |y (B MSe ) ()b 9 005
ool g B IV (sassel S (g5 e
el yben LS el (anels 1330 Lo (6 ko oo ol
(sog—os galadls sl miy wlide ol .ol ond
salals o (5yar (galibls (M (galibls gl S a3
» oo ol () 9 Lok S (o0 2L 636
Cal 0ad ol (YY) o)) g (SS9l awgs ol
o (ASRTT) (eloyoss Josll (uSis oloj callSG ¥
33 (VAAY) T3)lagm 9 3)l9ga g )L gl S
oSe Gl it g @dST plcd)S 3 eolal
U35l & ol 3l ekl b s e 4 Cand (gl yuonis oo
9y BlSS ) caloyy Kl (S o qaladle (gaie

ol Tyl BBzl VW giile dorto b e oy &L,

!, Pittsburgh Sleep Quality Index (PSQI)

2, Alternating Serial Reaction Time Task
3 Howard & Howard

http://jcp.khu.ac.ir

WWAY Ol s F oyl Y 09 Saliuh Swlisisls) aolilad


https://dor.isc.ac/dor/20.1001.1.23455780.1393.2.4.4.3
https://system.khu.ac.ir/jcp/article-1-2455-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOR: 20.1001.1.23455780.1393.2.4.4.3 ]

10| Kl 55 o saliblo o el ) e ouSo5 1 (5 b5 el salols sl

1R4R2R3R

(Pl el o) 505 gl )3 o idgesl gg0ome 53
5 (S V0 3 S ym ) g A g VY
Gildae 1538 (e 1) (slo o) Josl (S loj S5

. Y . .

9 ol 5 (VIV) ohlsen g by slon g L
Seli 10 53 bodls ey Jdos gl Y+ )+) Subls
W8S Hai )3 (o yed A S lgis 4 S5l O (e
)iJ.\SJ l_: L) Y Lgl_dsb.)‘.) cul_w...ﬂ ‘_54\_1>)A »9 KW
o3 Sols 0 celal Jols ygel el s pgl LB g5l
aculs )3 a5 (ASRTT) Lol (oS5 ) (LaisS ¥--)
& o sl Sl il I (ClusST gal> yo) sl
u..._i.c OLA} Q9l.€ﬁ s glalasdls ;LES)I 2 oo [V‘SN O)b
0905l 58l ye) 5yl bls (sl po (st b (pow (2o
o daolie ;00 L —dulesl 09,5 4w, (s)lob
3 ookl L ol ca IS (ygl bls cals yo p> laodls
S5 laeisl L S jo il ly s el gy
O (il g0l 5l et S 18 Ll 390
by Lg)lp—l oo s oolatnl (g bolize Joro pund (sl
A5 4,5 L5 )3 [+ lagyge)]

sl
SId Cmex sl Sho L badys b0y @l
CadsS (3650 o 3 (L5 ) S uilly Jlow gl
gl 09,5 d y gy Caadls 5 (AL s

D)l 349 (5,lolixe
J_Mll w_ﬁ_c QLn)‘ «::)Lg(o d)jbb) olws ‘_5<\l>).o H
Lgl.tboj‘.\_il L L)M.;l_.,‘)lg J_.br.? CJLAJ :(gaL;Le d‘oﬂqrjj
Joline (s yo5 slnSsml Lol 1 a8 sl lis 6)),S5

S5 Jos Sy ol A o5l ol 3 a5 w5 o0l
o psane) ") S5 59K st Sl ol e
e ©SS Jg b e 136 g oglize jobay (1423
o e ol g9 S glaola 5 5l o]
Eh Jl QEAS €8 8 98 0 (2350l (RIR2R3R)
ENLN )5 ppgesl bawgs (ool 5 )5 sl JI j S
1423 ool Jlas (ol A o3 ol p3 g s od g
by RIRIR3R o2l Jlaz 5292 5,55 I 4 by

D1 (Bolai Jlg 4

el Jbsy

aalllas &5 3955 (slimylens yobl 2 U ogal sl 51
WS ¢ gy CooMuw «S81)S 900 (gl yy ol p
9S8l ey il edlinal b (K598 g celadle 5 Slos
) stalojl 09,5 ¥ )3 ol yobody a ogejl oot
225 oged 9 og)S e 53 WAD s (445 VY 095
ol oas &l gl 51 plas

9 ol ST (e A el 1o el dd ) 09)8
Skl o3l (sl caloleM,

3 am g ool ST (pye3 A sl i po3 dud 2Y 095
&gkl o3l sl el £

g ol ST (0 pe A sl 20 yed i 2Y 098
&rglbB psel il el VY

o sl S B 59y S b ad Sges L gejl 5l la
0355 5 il oylys el 5 A8 axslye olSaisles]
séobeuls, Lmu_byo)‘] Soles ol yo s <l 1yl
AY Y F el OS] uds s cdbys S
Lo oyl coludS] gty )3 45 155 5 o 390l sl
Jold Soly S pn oS 00,8 (0 pei |y (G pe8 Soh N0
o=l 29 1R4R2R3R u—‘“‘"‘ A oSl gl age Ve
1R4R2R3R L;m." Aol lpl & bgypo yinbeS Ae
1)) o oo Gy d3pn Vo Sy 3 oS il &S o
4 Sel o ) el A 5ol 3 3290 (sla S
b (pped ) g

5 S5 g bslas o 5 Jadll uSe lo; M51 IR4R2R3R,  IR4R2R3R,  1R4R2R3R,
5ySles Agy A 488 s 1) Al e blies psw  IR4R2R3R,  1R4R3R2,  1R4R3R2R,
3, Romano " Repeat Pattern
4 Nemeth & Janacsek 15, Random Pattern

YFAY Olieej oF o leds (¥ 095 Sialidh Swlivisly) aolilias http://jcp.khu.ac.ir


https://dor.isc.ac/dor/20.1001.1.23455780.1393.2.4.4.3
https://system.khu.ac.ir/jcp/article-1-2455-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOR: 20.1001.1.23455780.1393.2.4.4.3 ]

"

)deb)sﬁho )9"(5"‘"‘”“"4"‘3)"

iolojl 09,5 a4 dladls 3 Shas (claadhe g ¢ Sly) cod ilgd cutS cla pito (pSle ) Joa

VEh (63 (0 b #h b gl s Gogh gl e 095

Ay YIvE aIvs I FEQOWR ¢
7 YA/ AYIA oges sabdls

A A AD 3 yoildn g
V-0/4 V-v/n Y2 oM galasls
/s av/A 7l Sy il
/Y a5/ /A PECIPINAN

) YA vs gy ceodlas

PlaiST dlo yo pgus Ssl 5 35l b1 olye 13 ooy S gloyos (iiSly ploj gammlie gl SIS e (9051 Y S

/-0 =0 2oy,

¥ oSole ¥V oSlke VoSl
VY/o- JUEGRURIE ¢ SV SP SN RAEGRIN

FEAFY b el £ 09,8 ()5l b1 yg0jl
FAA A FAA A 230 celo £ 09,8 CluiS| pgu Sgl
LRGS b-#/A 236 9m 098 (65 b y5el
0-A/Y- 0-A/Y- 33U el YFog,8 ST pogus gl
oy /£ 33U 9 09,5 CluS| pgu oyl

-I\# RN Vee 6 shlias o

P09y S ol g jbolie 09,5 Lol 1 0g Cluss]
L (o295 smlio gl g jbline (o ped Sonl g5
LogyS oySlos o ol (L STl oudad a0l 51 odliul
Soul g slbls oseil 13 (5)98 bl (yed selole
salols Ly ogy 5 5)Slos (g el duds pgu (g yol
Ssnl g 59kl goail 32 ol & (63 ool pppes
2 Lol )l dg g Jboline gles CluiST ands pow (o ped
bl oy galiols Ly 3T 55 celibls o0g)S
S Ay 5 Spgl LS gel o el Y (630
Ol (awyp )00 g line gley CluiST duds pou
s el VE 05,8 ol ol g Jadll e ol
2l any G gy 38kas (651 g3l 1 ]
2 Byo lply ccils sl bls salsjo )3 laog)S
el Y ] pyes sdlols b ST S o salidls
Moges 9V Joio) cunl o3y &) Al (oo wSS il
0

2 talof] slmog, S 5, Slos (canlio Sily V Jlogos
2 dgesl gy (1STly ploj el (ke sl
093l (5 (St g lustST Ak pows (o (G4t
Cal (gy9) b1

XS oo iy ¢ 08 Sl pubgS Giljil b o9 ]
slaSopl plo a Cod pyw Sool ) o ingesl
9095 (ol SV Jsu) wadls (6 ptae 3,8Mos (S 5o

955 oline 09)5" ol Sl g (o yed Soul
olly Jelod gl odladls (yge3l) 55l gdl po i
po— Sgal) VX ((halojl 098 s ) ¥g)]S5 (slaojlusl L
Pl s (gl bl sl jo Sonl g ol duls
oS oloj (ibe 5 ol jlolins (o3 Sopl Lo
s olize ooty 5yl bls (gel>yo Sool 3 JIg Sl
o> yo pow Sonl 3 Iy Jodll (oo (loj (1Sles

700

b S5 5 Bl 5 Jodl e ol ST Sl ¥ JSL5

eialojl 09,5 dur ) (S'gul dw ) OS] 0y93

http://jcp.khu.ac.ir

WWAY Ol s F oyl Y 09 Saliuh Swlisisls) aolilad


https://dor.isc.ac/dor/20.1001.1.23455780.1393.2.4.4.3
https://system.khu.ac.ir/jcp/article-1-2455-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOR: 20.1001.1.23455780.1393.2.4.4.3 ]

W ST o8 o saladls o el e @SS 5 (5 y91,bB g0l calols 15T

5.
d il

3’ Rl

E

. . il

i |

D

-i h ARSICYEHE

-‘i N . il

= |

9D S Cele £AB L Cele YF AL

ol Sl (g3l (st 05 g g LS pous 2505 iy 3 STy loj (1 Silie 53 Loog)S 3, Shas ) gl

$lbossS 3 J sl S Jall S ploj (sSike
s Aol > (65l bls slapygejl sl b (ye3
Syl b LS gl yo pows Sl 1 celos YE L]
ol el 00,8 (o boline b i d)?U"B s> g0
Ly iyl 035 (sl 3, Shae b e o
s salold b el YF (g9l bl (903l (salold
S8 g Casl 03,5 (g )laline Cb by o2 yed (2 9 2]
&) 0955 ol 2 Sl (S saladl o Sl gy (itee
&S ol ol yols Gimeh ols 1 (S cplpls .l ool
3L (gl g luST (gadsyo (e salols
Sl 5 0yl el lisren dladls > Cd iy 9 (5y30L
s bk aisee Bpo (S 5 (518 (bl
15 abails 3 Slos i) Bdites o, Sukmgs Conss S lgo
Sy Bllasl i (oulS uSale yed (2 50)92
LSl Oylee 4 barpe (S puS)s8 lagaledil
bl (Vo) Fe e ooty 5 oS sl Oos0l)
Lol Ly Sl 55 9 095 Jolss 5 5 Syl Lo
(Ve20) ghlSen 5 gola aile SSingh (aingh
9 Sy (V%) Ghlen 5 (gl (V4 1) Swlle 5 sl
g {5+ +) yod 5 Siast {Y++¥) S
sl s aS (Ve +0) ;g 5 adsS Sl ¥+ 1Y)
5 ol salols 3 o)y e iS55 (i
g yNiasd Cawl gunor 18l o B dielu YF olwl oy jed
slp Gloj salols ar jn a5 00,5 )bl (Ve +A) pyeanls
m ol 38l Oylae (galadls ) sl g yide ol il
ol 3 il i) 5 iS5 03,5 ol W

; 5 325 4ot 9 S

Oglite salold dw WU cduslie yobs imgh il Bun
alablo S5y e 0S8 B3l g2 spgl LB igel
b i Glass] gads o > gl g il S >
-oidsS Jodll S ploj (1lee «oluiST (0595 plos]
ClusT o)93 shil 5l 8" (5)blae S5 4 I (sl
oeSe loj oSy (VA) 83 g Jalial jlas (ol 2 9,
o Cans olusS] gands SLL laiis ) Jodll
5, blizwl g o el ials duds olal gla yidbeS
(YRY (o 5 (s 08) 51 45,5 5L 1, & )lan )80
sloasl L olus] gadsyo o ) ol i mlis
9 ool (VWY VoY) L Son g 9ileg) (—ting
sl g (Vo0) lem 5 oy (Vo1 ¥o29) ) en
2 Shlpe sl Lassh olas a8 (Y4Y) oK
2 59y ()l 5530 dlz) ClussT gals yo
el Blge el (p2alS Josll (pSe (loj (3:50Le
o>y )3 () slaojlasl L (i)l Jdow ol
Sol poliie) (2 p03 Soml ol J1ob i gyl b
(GlasT galoyo 5> Sgl 28] 9 Gyl bl el yo o
g s Jodl S ploj (ke g Canl jlias
Sbe | iz jbline job 4 (55l bls (sals yo Sonl
Sl 3 Lagagel JIg slojisss Jodl uSe ol
L 095 aw) 09,5 (el 1 .09 luiST (gl o oy
bl s loalols 3 gyl bls slagygeil sl
et yo Sopl) Sonl £55 5 (Celw V¥ 5 7 (5593
3t Joline (LSl std yo Sl 35l 5 syl bl

YYAY Olis oF o yled (Y 095 Sialih Suwlidils) aolilias

http:/fjep.khu.ac.ir


https://dor.isc.ac/dor/20.1001.1.23455780.1393.2.4.4.3
https://system.khu.ac.ir/jcp/article-1-2455-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOR: 20.1001.1.23455780.1393.2.4.4.3 ]

g abadls 1ol g s (SN iy 4SOk e
dode oleMbl Jolis 3 5039 4Ll b slesjb ol Ll
g w2l Jio ool 5 ool (003 50y90 (b 22
Aods gadadls Bl yhye s (oS0l el 045
dg>g0 )JL;QJ-\B g_o.JlS\, 4 Joy)p Lgd.L:BB b 9 04 Cuygdd
Al ol el sla olijl Joo 23,5 565k
g Ladals dmwy g coll o Shg jl JSuite (a0
asd g0l 0jL5 wleMbl Lol caiud olge 4 baoylgs b
Bgdie bk b Olije plo & Cons & Cunl 00
(Yeod) o )LSon g g S slaa sl U gl ool Ll
ODLSe g oy g (Yoo B XYoo F) hlSion g (gl 9,
g0l &S slalols s alasls <15yl wsls L a8 (V- +0)
dgib o lynl ylae LSl aw celo ¥ (g9 b5
9 5519 9 (V1)) Suble g el sloaidly g il o (31351
L)) b e me SO 13,8 el a5 (Ve oY) e
gt 38l o 3] sl 5 Ll e sl 5 dladls
2 rsmanl ol e Yls] Gaiine o) Kimo} Con
gl codliul 390 53l g AlST £g codal Cands gl
Obes (ayed sl gidS sl g ploj Gdo 933 sl
o «jlpe (9ol 9 Oyl CluwisST gad> yo (gl
Sl o L cBge (Swd da oy ol SsS
edidls g9 iz g BT (ol by, b S3gs ]
Adbise (o) 2590

Ol 395 iagh ) (VAAY) wbels 5 pleSizhiy (e
09_4)‘1 d])—?‘ d‘)_g oy galols w\)_el L as sly
o=l oY 5l (Sl ol #y abbls (S )l bl
st po 53 (el Gl oS S (1395 (S, el
Lg)j.)l_: ‘_51)_> (.)5_» ol oalawl u,u_w9§ \G/\') olws!
olis oS UAMW 3 odel Candds @l b psls yimgh
3 4l ] ol Cwddn el Sluds Jgb 55
bl oyed g ol (galoyo 3 5 &ylae 650k
(YY) Ko

oS plej Oylee 3 Sl gk pre @l I (S

TA

)lio.bj ‘_go)iaao)% LS“‘M A.ﬂj).;

cde flag o Lo yidgin L biwlpon ol dicln i
0l S5 s iagh ;00 b pols iegh bl (oguen
Dy dng abbdls @)y e oS00 4 bl b )
gl 9 35 o (05 ) (Gl 2518 oS i 1Y
L1185 9 yed sl Jgb 3 bpo ©)lae (550
colywl alol Job > @)lhe (6500 asl widl o
stlol (b prizen g Orped sty )3 lahdeS o
A (sas who | 8l oo GBI J (nyed Olad> g
E9r5 o810 g0 4 gl lee 5 (08 sl
b 45 5 5l iblie sdnwg g ol (g SIS 4,
g9 Slyesi 9 blad oo dilodgs JUb &)loe (1 ye5
e S i 0 Ojlge slagaleiil >l JS5 4
O Stimgly i eh 9 ee 0k A gel ©ylae & bgipe
(53500 a0 oo 4 col gl galold j> oS i
o B amaie &y 3 S5 oo o gy (283
NN LS 5 i) 395 055D Ly S5 ol
55 dlabls 3kl (gl o 93 o b ol el b
Il 55 &S alsbls 5,5l (glabs po 55 Jso sl g0 ob
gl lp 93 slod 4 alabls Jao oy 5,8 b ol
~dely Jae ol ly s sl (VAVY) ' le Lawgs 5L
S Cpbay Slose & 29l o o2l)d Vs gl ]y ol
55l dy LB ingy dlibls (eldSs (cla Jae ]
oD 4 B ol (b3l ool Jae .b5dg0
abasls i ) pol Glgie 4 SleMbl @ b
aldlie aleMbl 6500wl plpls s (g)L8]
Ay a8 Oledbl Bl (gl ) bl cyis gouis
Jlgj 4m yoxie g cowl )L aslb (JB15 4S540 0 3929
S —ols Jane olgie 4 a8 dlue ol 40 0 alabls
09 Ao (555 (0L 4 bgrje sl gykae (s
oot Jdo 5 sl i aptd IS5 calals bgald
go S ol Glbls oS el ol p 15,8 Gl
2 eolgmn Jie) Ngd oo (IS @y 6500
dn] (655U i Ko 4 gy 4 g (o] salidls
(5195 55 M) iy o JUES] ko Yoo 055 sl

! Maar

http://jcp.khu.ac.ir

YFAY Ol oF o)led ¥ 095 Sidliuh Swlinily) aolilias


https://dor.isc.ac/dor/20.1001.1.23455780.1393.2.4.4.3
https://system.khu.ac.ir/jcp/article-1-2455-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOR: 20.1001.1.23455780.1393.2.4.4.3 ]

T | K] 55 saliblo o o)) ) e oS00 1 (65 b5 yge] salols sl

SleMbl ol 2 0sde ks ol obul 35l s
48 A o ojlal jre 4 (panls o) Jsb 3 0ad s
(Vo) St g osiS) 1S oolel oy el |y 395
o Slod aS v es ol e LSRR S
9 w2485 13 59, Jobo )3 &5 (s (31> Ky g @SS
A8 o S8 Wil gatasls o Ll ol )y 8
(Voo ¥ epllSon g oglSial ) (S 5 (po9siS)
2 e Wld Cls a3 Saliee ol Sidngh
9.93,5 o Cogis ol (5975 Ao o sl & oo
Clgd 258 o aladls o)) 5 BT pdi (6500 4 e
9 x50 Ao la s bl gl ks & (2L
Sl 4l el (690 jre o alabls Sl g cou
Dl (Gl (A 5 b pae (pl 35 4 (it C y
09 2o (Ola s pl K j0 a8 o)b dgng (S Slaiiins
397 9 3S1s a8 cul SleMbl sslsy s 0 5,3 2Bl
oo el > alabls 4 cubld ol g sl aidgel L3
g g 095 LS VoV ()L g o)) 15 S8
et b Wl Olgd daoy oo a5 4y ¢ polisl pl 2 (V4 -4
alble Cogl 4 Gre s she (olend —(cuas Clbl)|
292 9 095 WS (i ed S (0SS 653k )35
Slos Jobo 3 el (s350 glsl 45 28 Gl (V249
sLad) (geS g 5l Aladls JUil )3 s S (Bres
-0 > sLad) Sl (s5la 38 4 (bl o oligS
Bbls yiin gpiocillasl o (@ue sl gaadls o5l
5 ol Sl S e Litl 5 )0 (S o (galadle 1 50
~09,5 35ae syp Jlo 5l (o pols iagh o Ve
Slys 58U ) Lagl sidoo st pow g pod ialo] sl

el (5 Oylae 4 by gabible 0uSou  aild
S5l ealatl b B as (B gy ol > (IS jeba
ol e Hy8 syl 0yg |y I3l S > (cabidls oS
g bls gl izl 5 sl e Gloj gelols
L5y oy (e S5 1y a8l B 29 (g
=3 sl gl Aol s ta g oanle 4 Ladls
O 0y Slas (o dny liCuwd pelato 4y (55l LB
S adadls ol (L ol iaggy shaisl sl
9 w50 i oyl g Ll (npe ooy Jgbo o )11
byo yols Giagiy 3 a5l 4 dagi bl oo 515
(id)S 8 oy dy9e (S NSl (S sl
aladle ;S5 elgsl )3 (oLl (pyed GRE 95 o0 ety
o)l gdadls ¢ Sl (gdbadls (goae gabadls wile

S adadl jhline g pide oLE)) (slo s ool
obej 4o s cslw VY u"l—“’] Op—es oloj )&»1
Sladlas 43 oS canl b 3 ol g celo & plol (pyes
w505 (303 &) Caz oY loj s 9 ewop 4 & (B
JIG (S o geladls 4 bgype IS ) o)) (e
= e oSS MBS e Sy dingy aisl
9 oym) o Fy aisle £ JIO oy alold o sl
5 STy NRAY (518, 15 5 spodls ¥+ 0 S
am (ol g dinly Al Clgs a5 (Ve rd o )Sen
Ol & g Ll cul a8L5 53 ol g slaadly L
e ooy e Lidet cpl 1 &S Canl Cuenl Pl S5
2y JSl (S (gatails > L)l o oY o]
e o Sl el el @) L8 )
Ly ool e 095 il Clss a1y i b ol s
S S 5Ll am celo Y oy galolé
(HLSad 9 45118590 VooV () Ken 5 yoeund) 1> Cond
—ingdy Sl (bl (YooY gy 9 JUS)le VY
e sl sl (6518 ad> o jlam Clgs >
o=l aled 585 L) o Joho plo b B biles o0 S 20
ol S5 e ool L, elayls 3 b 5 &S wlbl)
Lyl yool oo 53 leMbl &S 1imd o 5515 &, 1, o]
el g 3 a5yl Gl il ol
sLedS)5 5 g3l 1y 355 B 2yl o pml B 1) o B
L 0 gl 005,800 a8 Slej s syl 1) 3ls
s3] P & (glosls a0 (9,0 (Lo ygy98 el (55T,3
ol (Jobw ol (o8 Jgame & S o Mg
6 el g5l 5| Lo el Sl &S g e aLiS
ine o) S gy sl St (gdy26 Sl ey
Sl bojye Gl cel ()l pKin )3 il Wy
Lol wusl jla 518 45 Jloj b 095 0 (s
M Cuo )b jae ol (loj 3 g g oo atdlil o g
5 dms 5 0350d Bl 395 oL Sl |y ol b 45 o
09,5 3 )Sdes Sl iz en 98 Jlp g jg) 4l
il 5 el VE galols Sl an (g9l b 03l (sl
sl sl i BB 5 @S0 sl b Sled ls
g Sl (GBS Glagingh sl p (Ml 5180
o Lyl 48 il oyl o sliel 5 oyl (polas
a5 lodygl casdsy gy Jsb 3 a8 SleMbl ol

I, Restorative Theories

YFAY Olieej oF o leds (¥ 095 Sialidh Swlivisly) aolilias

http:/ljcp.khu.ac.ir


https://dor.isc.ac/dor/20.1001.1.23455780.1393.2.4.4.3
https://system.khu.ac.ir/jcp/article-1-2455-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOR: 20.1001.1.23455780.1393.2.4.4.3 ]

engages specific neural substrates during motor
memory consolidation dependent on the practice
structure. Journal of motor behavior, 34(6): 507-499.

Marshall, L., & Born, J. (2007). The contribution of
sleep to hippocampus-dependent memory
consolidation. Cognition Seince, 11(10): 442-450.

Nemeth, D., & Janacsek, K. (2011). The Dynamics
of Implicit Skill Consolidation in Young and Elderly
Adults. Journal of Gerontology: Psychological
Sciences, 66; 15-22.

Nemeth, D., Janacsek, K., Londe, Z., Ullman, M.T.,
Howard, D., & Howard, J. (2011). Sleep has no
critical role in implicit motor sequence learning in
young and old adults. Experimental Brain Research,
201, 351-358.

Orangi, M., Atefvahid, M., & Ashayeri, H. (2002).
Standardization of the Revised Wechsler Memory
Scale in Shiraz. IJPCP, 7 (4): 56-66. [Persian]

Peigneux, P., Laureys, S., Delbeuck, X., & Maquet,
P. (2001). Sleeping brain, learning brain. The role of
sleep for memory systems. Neuroreport, 12; 111—
124,

Press, D.Z., Casement, M.D., Pascual-Leone, A., &
Robertson, E.M. (2005). The time course of off-line
motor sequence learning. Brain Res Cogn Brain Res,
25(1): 375-378.

Robertson, E.M., Pascual-Leone, A., & Miall, R.C.
(2004). Current concepts in procedural consolidation.
Nat Rev Neurosci, 5: 576-82.

Robertson, E.M., Press, D.Z., & Pascual-Leone, A.
(2005). Off-line learning and the primary motor
cortex. J Neurosci, 25: 6372-6378.

Romano, J.C., Howard, JH.,, & Howard, D.V.
(2011). One-year retention of general and sequence
specific skills in a probabilistic, serial reaction time
task. Memory, 18 (4): 427-441.

Romano, J.C., Howard, JH.,, & Howard, D.V.
(2012). Enhanced Implicit Sequence Learning in
College-age Video Game Players and Musicians.
Applied Cognitive Psychology, 26: 91-96.

Savion-Lemieux, T., & Penhune, V.B. (2005). The
effects of practice and delay on motor skill learning
and retention. Exp Brain Res, 161: 423-431.

Savion-Lemieux, T., Penhune, V.B. (2010). The
effect of practice pattern on the acquisition,
consolidation, and transfer of visual-motor
sequences. Exp Brain Res, 204 (2): 271-281.

Schabus, M., Gruber, G., Parapatics, S., Sauter, C.,
Klésch, G., & Anderer, P. (2004). Sleep Spindles and
Their  Significance for Declarative = Memory
Consolidation. Sleep Physiology, 28(4), 1479-1485.

Shadmehr, R., & Brashers-Krug, T. (1997).
Functional stages in the formation of human long
term motor memory. Journal of Neuroscience, 17:
409-419.

Siengsukon, C.F., & Boyd, L.A. (2009). Sleep to
learn after stroke: implicit and explicit off-line motor
learning. Neurosci Lett, 451: 1-5.

Simmons, A.L. (2012). Distributed Practice and

)MB ‘_go)iaao)% LS“‘M 4.3‘5).4

L 2980 dlauiig oMoy 325 5118 dunlio g (g 390
9 Lap il o ublize (uilisj) claSusT 5l oaliwl

D9 wyy (2ol el s0)90 Jsb jd (amas Olyuss

&lo

Besnard, A., Caboche, J., & Laroche, S. (2012).
Reconsolidation of memory: A decade of debate.
Progress in Neurobiology, 99(1): 80-69.

Bonnici, H.M., Chadwick, M.J., & Maguire, E.A.
(2013). Representations of Recent and Remote
Autobiographical Memories in  Hippocampal
Subfields. Hippocampus, 23: 849-854.

Brawn, T.P., Fenn, K.M., Nusbaum, H.C., &
Margoliash, D. (2012). Consolidating the effects of
waking and sleep on motor- sequence learning. J
Neurosci, 30 (42): 13977-13982.

Cohen, D., Pascual-Leone, A., Press, D., &
Robertson, E. (2005). Off-line learning of motor skill
memory: A double dissociation of goal and
movement. Proceedings of the National Academy of
Sciences, 102, 18237-18241.

Diekelmann, S., Wilhelm, 1., & Born, J. (2009).
The what’s and whens of sleep-dependent memory
consolidation. Sleep Med. Rev, 13: 309-321.

Dorfberger, S., Adi-Japha, E., & Karni, A. (2012).
Sequence Specific Motor Performance Gains after
Memory Consolidation in Children and Adolescents.
PLoS ONE, 7: 1; 1-6.

Duke, R.A., & Davis, C.M. (2006). Procedural
memory consolidation in the performance of brief
keyboard sequences. Journal of Research in Music
Education, 54: 111-124.

Fischer, S., Fischer, S., Wilhelm, 1., & Born, J.
(2007). Developmental differences in sleep's role for
implicit off-line learning: comparing children with
adults. Journal of Cognitive Neuroscience, 19: 214-
227.

Hauptmann, B., Reinhart, E., Brant, S.A., & Karni,
A. (2005). The predictive value of the leveling off of
within-session performance for procedural memory
consolidation. Cogn Brain Res, 24:181-189.

Heidari, A., Ehteshamosaltaneh, P., & Marashi, M.
(2010). The relationship between the severity of
insomnia, sleep quality, sleepiness and impaired
mental health and academic performance of girls.
Women and Culture, 1(4): 65-76. [Persian]

Hemminger, C.S., & Shadmehr, R. (2008).
Consolidation Patterns of Human Motor Memory.
The Journal of Neuroscience, 28 (39): 9610 —9618.

Howard, J.H., & Howard, D.V. (1997). Age
differences in implicit learning of higher order
dependencies in serial patterns. Psychol Aging, 12:
634-656.

Kantak, S.H. (2011). Transfer of motor learning

http://jcp.khu.ac.ir

YFAY Ol oF o)led ¥ 095 Sidliuh Swlinily) aolilias


https://dor.isc.ac/dor/20.1001.1.23455780.1393.2.4.4.3
https://system.khu.ac.ir/jcp/article-1-2455-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOR: 20.1001.1.23455780.1393.2.4.4.3 ]

A ol (58 o sabadlo o i)l (e 0SS (5y9] bl (905l (salols ):-’U

Procedural memory consolidation in musicians skill
learning. Journal of Research in Music Education, 59
(4): 368-357.

Simmons, A.L., & Duke, R.A. (2006). Effects of
sleep on performance of a keyboard melody. Journal
of Research in Music Education, 54: 257-269.

Song, S. (2009). Consciousness and the
Consolidation of Motor Learning. Behav Brain Res,
196 (2): 180-186.

Song, S., Howard, J.H., & Howard, D.V. (2007).
Implicit  probabilistic ~ sequence learning is
independent of explicit awareness. Learn Mem,
14:167-176.

Song, S., Howard, J.H., & Howard, D.V. (2008).
Perceptual sequence learning in a serial reaction time
task. Exp Brain Res August, 189(2): 145-158.

Spencer, R.M., Gouw, A.M, & Ivry, R.B. (2007).
Age-related decline of sleep-dependent consolidation.
Learn Mem, 14:480-484.

Stadler, M.A., & Frensch, P.A. (1998). Handbook
of implicit learning. Sage, Thousand Oaks.

Stickgold, R., & Walker, M.P. (2005). Memory
consolidation and reconsolidation: what is the role of
sleep?. Trends in Neurosciences, (28)8: 408-415.

Tu, S., Mioshi, E., Savage, S., Hodges, J.R., &
Hornberger, M. (2013). Dissociation of explicit and
implicit long-term memory consolidation in semantic
dementia: a case study. Neurocase,19(4): 401-7.

Walker, M.P. (2005). The functional anatomy of
sleep-dependent visual skill learning. Cereb Cortex,
15(11):1666-75.

Walker, M.P., Brakefield, T., Hobson, J.A., &
Stickgold, R. (2003). Dissociable stages of human
memory consolidation and reconsolidation. Nature,
425: 616-620.

Walker, M.P., Brakefield, T., Seidman, J., Morgan,
A., Hobson, J.A., & Stickgold, R. (2003). Sleep and
the time course of motor skill learning. Learning and
Memory, 10, 275-284.

Willingham, D.B. (1999). Implicit motor sequence
learning is not purely perceptual. Mem Cognit, 27:
561-572.

Wilson, J.K., Baran, B., Pace-Schott, E.F., Ivry,
R.B., & Spencer, RM. (2012). Sleep modulates
word-pair learning but not motor sequence learning
in healthy older adults. Neurobiology of Aging, 33:
991-1000.

YFAY Olieej oF o leds (¥ 095 Sialidh Swlivisly) aolilias

http:/ljcp.khu.ac.ir


https://dor.isc.ac/dor/20.1001.1.23455780.1393.2.4.4.3
https://system.khu.ac.ir/jcp/article-1-2455-fa.html
http://www.tcpdf.org

