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Abstract

The aim of this study was to investigate the effects of gymnastics training, as a motor activity, on the mental
rotation. This Study was carried out considering an experimental group, students of physical education
practicing gymnastics training, and a control group, students of the other majors of the faculty of humanities; in
each group there were 40 students, 20 males and 20 females. First, the two groups took the mental rotation test
of Peters et al (1995), and then the experimental group has undergone gymnastics training for 9 weeks. After the
training sessions, both groups were tested again. To examine the differences in pre-test and post-test scores of
the two groups, one way analysis of covariance was used, and to examine the differences of mental rotation
between the two groups in pre-test scores, T test was used. The findings showed significant difference in the
scores of the post- test compared to those of the pre-test, and it was shown in the experimental group. The
difference between the scores of the students of physical education and the scores of the students of other majors
of the faculty of humanities was significant to the benefit of the students of physical education. Furthermore,
between the scores of the girls and boys in the mental rotation, significant difference was observed to the benefit
of boys. In the present study, the effect of the gymnastics training program on the ability of mental rotation was
concluded and this conclusion showed the effects of the program of motor intervention on the spatial and
cognitive abilities.

Keywords: Mental rotation, Gymnastics training program, Sex difference.


https://dorl.net/dor/20.1001.1.23455780.1392.1.1.3.9
https://system.khu.ac.ir/jcp/article-1-1703-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

[ DOR: 20.1001.1.23455780.1392.1.1.3.9 ]

Wl b i e p Setwlies) Goigel (saaliy 36

(VA0 ()lSen 55 52)
Oliis 4l calid 5 e8> Jols (uyp Gl
ol JAS 5 sLmygiSTe 3y5 0 55 (028 g (o]
Swdy gl (saslyp a5 Wlosls 48l,] camleds la imgh
b oUle 5 (o0 (idj2 3)Sdes dnlo dw (090 4 5
Sose K215 e St 45 IS 03,5 | i
2 Sl cld Uojemel 48 oyl Jds s el ool
So LT s b wogy aieadMe (Vo) +) Moo g ygmols
) it (o] s VD) e s o ol
S S8 095 Sl 8 b awd o0 90 (255 lod &
Slsls 3y 018 455,15 5 BLS b g
8 (09 (Slomwar cdld (63103 o5 4 Conlyoo
i 2 503l Gy Sl il 4 S b 5 ioly o
2Ll 09,5 93y .39 00 0300 o3l YN & Fwly 4

45 Wdg (Bly (Bigel (sumise ) 93 a5 iy,

@ 9 0pl2) S e YU ) gy (Bldpg sl oyl
(V)

bLs)lg (Y +9) ghbsen 5 gguils sadlae salauloa,
—oled slapUls 9 (S slapUly on )b
Obyndil a8 Cunl cpl 2 (B8 (VY Wigeld) (olad
(sl hjgel S s Slower cullad (bi0el 51 L
A oS Gl aad it LUE ln ]y ot dgw
S35y wmas sranld Sllas (galsgay 4s 8 )l

Ll 035 Colas
Job > (8 2 id el (B ldilyycuas Slalllas
Ol g |y (Yoo (o lSen 5 B yg) imd 25 2
5" Swgleld) (i Sajeel Sl am (e
(Mol wbal o k) 320 2y ol o (Vo0 F ylSon
o) 4 oo LS sl 0ad 150 amd i8> 5 &S
AU 053 Sl (50 d0lgd ) (Yo o) (K
e do ) (D s 2 3y Slas Sl b
O ySlas gl (Y+IY) (yg—usls g gip 2D s
8509 9 Srge sy pole bl )3 (and S

irwge Clld 5 adllas ol 55 60ld,l,3 adllas 390 1,

17
18
19
20
1
22

. Peters

. Jansen &Pietsch

. Wraga

. Draganski

. Intraparietal sulcus
. Jordan

=)

3

dodo

el 4 88 el ol Lo by 3] gty Sliios
Syt ol p3lSe S5 g lomin dr hlejl 4 daly
o=l (OYAY 38T g oyl cin) 1S o ool 1) (s,
(el ST 5 i ltily, ligios 3 o 42y bl
Slip b (Blud by 5 (S 4d) o blo)l & bsl
2 Orpe 5 (1A% ([ )lLSen o ' cdl) (5355 3 0L
Sl oas (g (YooY @)lSan 5 Topld) (YluinS
el S ady o M Col s asuie dslS oyl
ol b)) )3 e ymsSonn ooy 5 b 15, 4> s L
5 =52 1) o bl ihg ple 53 (V0¥ TS ,S)
(Yoo8 ohlKan ¢ ¥ plol) o Liolojl ool p b 3 ls
a5l el adb (Lled |y Cute dd)bgd (Stuan
Ol VLS 3 el Tyasnin 026 S lyie & ol
Ll 044

9 luily) (sl (duaxs sloog)S slp @ls o
2a5gel) sl ot aab 03 (28 (5 g 4 (B39
3y Slas (gl C S (g4 g (ISl & (Y0
byl 4 Zalad LUl (ol o poboss g ¢ B
bad o oUlgs (Voo San 5 5008 ol atny
5 Sy el {pusd  JSite (BLS slaa] 8
ol oo > VD Mgy g o) cenl U apd S
K95 (255 yyal RUIF G (GBI 2 g
Ol & Cond By sl sl 0l odd 2 2B Sy
oz g 0)las) ol oas Wyl (Bly psboas & (5>
olsh S Canl 01 oy 5 e p5S 8 Sy 1AV
(Yoo e Son o T eoyn) Tallie o 4 s Lol
Col (25T 5 (1237 P 9sSig3s8 5 (5, 5m) Plisl

. Smith

. Fabre

. Gillberg

. Etnier

. Diamond

. Spatial Ability

. Campos
.Visualization

?. Orientation

10 Mental rotation

1 Linn & Peterson

12 Shepard & Metzler
3. Problem solving

14 Gery

15 Mathematics

16, Hegarty & Kozhevnikov

I I B Y N N

\Yay J,:;_L_ O oyl N ooygn Saluh wlissly) aolilad

http:/fjep.khu.ac.ir


https://dorl.net/dor/20.1001.1.23455780.1392.1.1.3.9
https://system.khu.ac.ir/jcp/article-1-1703-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

[ DOR: 20.1001.1.23455780.1392.1.1.3.9 ]

d9-29 (V) 7 bS5 clasSe gy Mo
dyg0 Cl jo b ay Bld QIS o s ol
~Oglds 63,5 lebl o,Sitgly cpl il 433518 e
dyas 10 33 dgng WM 5 slad WIS o wis o
48 40,8 il alSle g slgSe (lad seglis
ol Aot & a2y Jlsgi b i oyl
Vi) (i 1\ PR | OV S T B ) PP K VIR W SV
252)8 sy elSle 9 (SlgSa (@M SB gl 2900
Sy Sy Ly ol ( (Sl a8 L i oS
VLT (M acle g il Ay & S
g0ty Y a4 ol ( Sleag U Sl aw 515
S5 B Gl Sl s 9 )85 (s (slaglis
VAV (el 5 (slgSa) 20392 GIoye 51 5T G Doaome
) Oldlas (lSla 5 slugSe Clallas Ll i sy
byl 1) acglis oyl o929 pac b a9y o aizdly L
4 bl Pla ool 5l fols zols cplply 53,5 s,
2bad @S (JUS)3) Jb slacumer (59) &5 550 ol
333929 (S 650 Q) 3 2N A 5 Glse
5 Bl 0,8Mes > Cglds (VA My g 99 <)
ol i g Slor 3 0l 5 Gy o 0> G238 2
Ty el a8l s (S5 S lhea L aS 5,0 dgng
2Skas iz g o S sis b (s 5 Y+ )
e (S pSI b g (oS3 Shee (B3
o D90 1) LygSh (pl )3 iz g (o slacglis
Cdled g i g oo bl caddllas opl js .closly )8
ol g oM LSS 5 Shes g slo,Sas "EEG
o 2lad cla Ulg > Solds ol dg add yiulo)]
0L 9 o35 09,5 (sl oS b (Ui 1) iy 9 (e
o )3 gl (piomed D9 0dils S8l (JolS
4 b odalia (gloye g ) GUj g loye (LS 3 )Sae
o) 3 4 (Bl a5 g ey 09,5 350 0
Cdlld glo Jilod 5 4 jo0 sl dagh e sl gy
Mers alSouS sanl Lils culld o ol oL EEG

23, The Psychology of Sex Differences

26, Maccoby & Jacklin

27, Verbal skills

28, Meta-analyses

2. Voyer & Bryden

30, Roberts

31, Electroencephalogram
32 The left temporal region

oHlSes g osly Slaas D>

wlad cals o, Slos 1y Gae aly Slows cullsd g
Wl bodd (gpSejlul ad yid s 5)Sles galiwsas
Vool Sy 09)5 Al 4B)S )15 () 3590
P339 9 (shage (mppade sladld) ;) oS et
2 irwge 5 J8ipg Ol gl |y e (a5 2
cOﬂl)_g oa){_c Wl uLw.» ey Hl.c Ol”.?u.i;}b b auslie
5309 bsmiily 93 2 (sl Gl ollae CgliS (e
Ol g bl (gl Lol dd gy (o5 psle
RISy 3y Shos p 0hrg baulyd b aiilgi e (g
VY ogmile 5 i) A8l )8 50

Salrogas 2lad Ul (Rl (V1Y) e 5 g0
S higal U el s |y 85y cnped
O Loyl i ol il adis s 3 Sles
8PV sl 03,8 oy |y Ghiog Shigel 9 (030252
u_._asbu.o)_s- O?“’ﬂ @&l uwl.:.,.is)lféla.ii,o Ol'.’.ﬁ"’."‘i‘jb
039> S jlam g B 1) (VYA T Gus S 5 S 0y0)
pliS’ y2 a8 glite (j0))9 £95 93 > anlo) s Jbjgel
75 b5 (S 09)5) 03,5 50 |y (G382 (WUl
200955 93 ;2 1508 oSS (0493 09, 5) Cuwl 63,55
D3 Ui 059> 09,5 A a1y (600 ke 905
(il 3g g (8 lalllas jl a8 ol so i 4 dgi b
2 Slae G903l 5 sesliba 0 GBS 4 S e
Fo> (Piewdg> slaodly i idS pl sl g5V
lmdyaly 33 Jioli 8l daiuds ¢ pn 5l am oa gyl
A Sbpls |y a8 Shjeel (g 0 Bkl 5 6,55k
Ol ohag sasbipg ) |y (a3 2 3 )Sdes  (Bjge]
s u_,;’s)‘yﬂ sl wly 4y dai oo sl plply aad o
L 85k g oo Jolis |y olad sl sleisl (oS
3 sl el 03, S Gy |y 3 lid (6 phibllas] gl
.(Y' \Y cubm

5 s sl sUly ) s glacglis b bls) ;o Ll

23, Moreau
24 Venderberg & Keus

http://jcp.khu.ac.ir

WAY ol o) ol o) oy 93 ialid wlidsls ) asliliad


https://dorl.net/dor/20.1001.1.23455780.1392.1.1.3.9
https://system.khu.ac.ir/jcp/article-1-1703-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

[ DOR: 20.1001.1.23455780.1392.1.1.3.9 ]

YA | b i e p Sl Goigel (saaliy 3L

lacglis > 455 5 (Bldcun )5S 93 o &S 30
S5 a8 cwl oy Al onlply )b isues owin
Sloal o i glacglas | 6,505 dwjl )d eud
Cnj Slpasillo &8 A5 dletidy ¢ Sludl e saindey
25y 3 sl G Cl (S Jgol T Bl
(Vo) ) 88 3k i glacsls

Ul 9 (GG 2 ) (pin lacigls &Sl > 4,
S b s JLS )5 9 (395 o ady b (2N
23 Sen sloglds Jolojl (alolid oy g b o,
i SLacglas b plgy sl (Sae oS wusl jio collad
i gl Uly> 45wl Lo ST Mes il L8, 5
L Oglis b (imen g cimd go dl)l 1) 0329 LSS (5
o=l 0wl oy o ST glial Job o sre e o
Cllad )3 gl g (g ol I G g 355 90
st Al e S b o8] imd o5 &8l ) jhe
Rl g (i ©old5 el (S e sl Belos
P AV Y GSal) il se slaclds Al
Ohjoal saeliyy (o el 5 ol g4l
5y SR0g)S (38,5 laipd b (G235 2y Stwliay
2ok odsl Sl 5 i Glagli )y sl 5
OSer 5 555 (w305 2 ogesl ool b (o9
5 ool (1230)

P9

5 o3l —opilotn b (24 £ ) pole G
olos Jals ()Ll (stnals 39 (g5 o (salllae
dpogyl oD Sluslpgle 5 Sy gand) lgeedils
A (S a0l Wg V=Y uasd Jlo ped Jluews o
oielafl 09,5 05,553 )3 5 A Jold diabin &g
S 09y 5 9 (-85 ¥+ (Sl aid) pbgmiih)
a8 35 (-8 ¥ (Sludlegle laans) K> hgoniih)
OSle Moo Jolis |y j83 )85 Ve gy J8 Ve 09)5 po
P S b g Ju Y/Y Gl o Sl VR ol
3 OBAS S 5 ol 5 391 wldbghy MolS' s ko
2dg @l (Slgy g (Slowa a3

Sl o (hjoel g4l ol i SKetiolins ] gl solyy
oYL gl dp 9 g o Sstalions 2lul 5 4l
D92 00d LSS (305 59y S g 22 g @ cMHlE €y

35, Biological mechanisms

(Voo phy) a0 (5 9 ol

U5 geil sl (93,8 AILSS 1 o3k slas 4 31
93 4 S ol L Juloolys 5l ol auls o)ls 395 olad
ShH gy rp bl cnpin (olad SIS jl g
9 0d) ldd STl ISy (md s o AT e e
lacaner 53 (V330 (i 9 299 99 NN (9w
AU lmojlisl (Jlu VA 51 5YL) JLaS 5 5 AL
9 1299) (RIS 2 LSS 1 Cuix glacgls
5 pas) colad STl GISS 5 (d=-/55 1220 ¢S
ks laed 5 oSiane sluu (d=+/FA 128D ¢ S
sbadgein) Bllao (VD (2 9 g9 e pgg) Cowl 023
oo Syl Lo 1 5 31 celmoglsl ol (VYY) g
Slaglds (53 5 Gl gle 2 VAV (g255) 25
p95) b <8l (58 cblye b (IS iz 5y
Hlojlal phlSen g 599 sadllae )3 .(VAAD 3% 9 299
Sgs 0dh 5 ysSoias! Jow WY s LS8 (gl
G oy (= /Y (LBl d=e YT ind i o)
s 4 s S8 @lyst o) VAVY) S il kbl
sladasMo LB o bay LS8 51 slaojlusl a5y
Sz SLaOglds canl (VLS5 3l ojlul I 5SasS
(psS) wwde i ) (Ulg 3 (2ldd IS Sl
(avy

ol aos S Yl a8 Sl sl Kan o T elS g
Wil oo 0 Lyl basrs )3 (60,8 sy o0 cleay lacuglas
h 2ldd LSS g9y iz sl )00 el
ol iy S 5l edlatwl 1 Jols zobs Lledly sl
b s bl aS ol i lad ca s
wladallS o aul ity el 4 cuns
L)l Jeloslp salowges cnlply blos )7 eS8 58 6y
bbb pUlg g olad cullad 3 (eS8 ,8 o LL
L slad clcdld o 0)Scs b o (¢ebay cizdly)s
St pybody jB3 g s 09)5 93 2 sl (2laS Ul
ey Slaass ol )0 cpdisie cplpls Dy diuwed
SiasS 13l eloojll oles uin 53y (slys 45 Whos,S
e o 53 39t 1R 290> L (50,28 L o oy,
(o) gy 3 B ) 295 0 sl g0l

3329 90 (ol Vlats] b 5 (oS (sl 2135

33, Cohen
34 Newcombe

\Yay J,:;_L_ O oyl N ooygn Saluh wlissly) aolilad

http:/fjep.khu.ac.ir


https://dorl.net/dor/20.1001.1.23455780.1392.1.1.3.9
https://system.khu.ac.ir/jcp/article-1-1703-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

[ DOR: 20.1001.1.23455780.1392.1.1.3.9 ]

Obezdiily g e odalino ) g0 0 a8 )5 b jlon
33l 5 0seilibe lge oled )3 (S g4t
b sAYL ol Glulegle slaans; o5 (lgesils Sl
lodgel S RIS 2 (903l )

el sadliyy 185 (58 s 5 4325 5 (s sl
anl o plo)lss bl (3 s 2 Sl
Og=ie 40 gl @lyes g b odlazwl (ANCOVA)
Gl g Sl jiile Glgis 09,5 iunly ypite
¥ Jgtr 250 dlas 3l olyen yuite lsis 4 903l st
3o ol 1y pl)lsS” Jolos 1 Jols ol

(B9S Cugas & Aad 0 LIS 398 Jodo )0 grtie @O
Olotils 09,5 g (Shatn i gy lgeiils 09)5)
23 Gl o (Glalegde slaas) S
Eal 035y e il iy g8t p0 50 Glogn il
olis La 1 Slie (gdwslio (F=V/YY=VY/A5p<:/+))
gy olgdils 1 el e a8 m o
(Pllpgle sladid) ;o5 bt 4 Cund Sty
sl Rl Stsliag s Ol el an
LSl (gawlio 1y (ot (558 gl Sl
Obgmdih 5 Gaacu s gald) bl Jed s 2
el s edlawl t ejl 5l ¢ Sluslegle (claans, Koo
Cawlords 03,91 ¥ Sz )3 ad b ol a3l 5l ol
0lee i oSSm0 LS t g0l 5l ol (slaaidly
§ Giacey geidy photily (aD iy Sy

5 JriS 09,553 3 (523015 2 3)lll bl o (:Sile N o>
O9oilom 9 G9eslote > il

olass 8l yoal oSl 09,5 ab> o
3t o0l

¥- A olY. lulegle slaas,  ygeil i

¥ ¥IAY VAN SN AL

¥ /oy FIYY  Sllegle glaais, 905l

¥. AR Vo IvyY SN T AL

SRS 2 Sy gy g8 e b il )lgsS Lo gl ¥ Jgie
O9e3lam A pe >

P F e @3l > Jole
oSk

dleee WYY NSV ) 9ol ©lpes

ey YRS AYD ) (i ) i,

- - 100 Yv s

oHler g osly Slaas JHl>

“Bo| (B |57 | Ba] [

S PR B RARR

B el o

B sasl

E——

Sl ke sls i) (SN Ay

0ol 9 G9eiliie 3 09)5 93 53 Slyed ks 1 jl900

VO duds o s 90 (glaian cian A Gie 4 doby oyl
Aeelsil oo Jobo 4 sl

o)l slael ) O?A}] ol {MRT) "’cu.:.m.j P ges d}p)‘f
2 g el 03 b LS5 YVAVA) )5t 53505 (50 ]
RIS 2 (el 5 1S gl (S AL (saes ¢ Jeo!
2 (VA8 ohlSen g 55) 3Bl e (oS 9 S )%
K gV SS9 4 (o3 t8 2 9ol 3l ey lidos
ol 0a 2litol g VE (6, 03 g oo Vo S
(3825 ool y odlital 3)90 (MRT) (d (282 (905
IS SO ol dlns ja sl g YF lacgomre
G G )3 Sy S5 5leg 5 Cosly Ciaw )3 B
pA 2 (8T S e S5 5lee I SS9 B e
L sy )50 S5 93 9 Al oo Bin JSU3 (goud
Al Sy e IS

b wxly
2 e Lid s Gled 3yl Byl g 1 Ske Vg
1y stalesl 5 U8 05,5 95 sl sailim 5 el
ssmline |y 2D i3 2 (ygeilm 4 el j Slpe

2,5

36 Mental Rotation Test
37, Shepard & Metzler

http://jcp.khu.ac.ir

WY ol o) ojled o) oy 93 ialid wlidsls ) aslilas


https://dorl.net/dor/20.1001.1.23455780.1392.1.1.3.9
https://system.khu.ac.ir/jcp/article-1-1703-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

[ DOR: 20.1001.1.23455780.1392.1.1.3.9 ]

VL ad it Setlins Giygel saalip 3

Sl § S catd) Qb 3,8las (sauglio (ly s T g0jl 5 o sloatly ¥ Jgso
2302 ogeilite 3 Sludlpgle o) )So>

p t df SD M

SD M oadls

Y S

ofey YIvY YA Y/o¥ AR

EAND] 9]
/5 VIvO JETSPREON

SR 2 o9eil i ) B g oy 2 8kes (stulie (ly Jite 5 (90ly rog ol ¥ Jgax

p t df SD M

SD M oedls

S ¥ gliso

ofesY  YIVY YA Y/o¥ AR

Y Gl 2905l

/5 vIve SR by

g b ol as 58 bloawl flg o g didly y Sl i
OS> (2> Lo ally L) @ o (S b
oSy 95 p Sh cdld g ik g (G ede
S 38U Wb e Jalb |y S35 8 > 38
Cponl o plosion g dmdoo Ui ) (25 (ol
05z Sl slaglly A3) » Slawa 5 (8 cylld
Dy 2 2lad a5

5 3 sl 8T o 4 (YON) oylSen g (gl
Sl LSaeS o s s 5y Sles (680w
sl 5,500 4 SLSaeS ol Lis Guis opl gl
Pl e3pis e @SS ail 1) g)luws 5 (s
2o saagly g Jedll S ploj ) (oo g
5 a0l plogl aidly (5538 oy ped a8 (0,8 5l Sm a
S ams o Lt Geiod oyl 3l ool IS gam colyg
(Js pludh 008 (b s glacs)lpe oS ]
9 ) Amdee Gl ]y 5by Salie g e Jo
9 9=l VAR 099 SS9595 9 ()L Ve v+ e
Gl (S (VR0 () Sos 5 oy VY (S0
> il 1) (s ladan 100 55 Gwd s bigel
D19t 9 B3l sleanld o 51 b o)l il o
Ol Bl o (S > (aoly oy ped dad o Ll &S AL
o il ausly (w3 id e bl il caa 5> e
gt LBl (ol L pol (305 Jgl 028 gl ol
A5l e

O wls o cowl odly plogl (Y0 1Y) Lyge oS auiss )
Jolod Ladsged 48 30 (1l )3 09 ©)j90 (ot
=095 sl (5508 9 hloil 09,5 (gl S S
> GRS ) 65 SOl (w4 gy J S
Ggldie Cdge dw 3 (2ludd sl Uy 3 (5 >

SISy i 3> Sluidlpgle (gladid ) 5o gl
Ul 50 cplplis (p<eae ) 3y 2559 (gyblize cogles
A Camad (Sl (i) bgedily ( G yis >
3y Slos aily o Sluilpg e slaais; Koo bl
Ml) Al ey

2 23S oUle Gl )y (glym coled
A edlawl t O?.aﬂ )'| o ).ob 9y Ol'.’.ﬁ"’."‘i‘jb

w—iJl—*-" Oy LY Apd g0 uLW t O&A)'T )‘| J..ol> asl
2 eily 1,550 g g ild )y amd i > Ol yes
(P 0Y) 2)b 39 (s bline ol ad i > yuxie
das Mo oS b 5l w3l mdis e Camin ol
il anily (g 5, Sles Wilg o gmmiily oyl s

S5 4o g Sy

O A o LS b o g 50 5] el Canday ol
2 OGS 2 gailey g geiluie Sy (6SSke
3929 &yPline ol (Gt gatd) phgndily 09,5
Ol (saaliy cpyed (50593 - S03 ©)lue a0yl
s Uy il e el S ulia
L yse (350 golis b ol oyl caslond GBaises 5
TN e hlSen g awls o Ve Ve @y 5 gmils o VoY
M ey e 5 S (108 30300 5
Bl oo guan Bl IS S (and S 2

slocdld a5 pl 4 o)lil alaly cpl )3 o g9, Iy
Sl oo enidl 3818l amdad) Sl (S 9 (S
sl glad Uly 5 (S el by 5lel
AU pp 4 8 (VA ylSan g i sloaiily 3o
Oy b sl oUlgs 4d) » (55b 5 S lac)ld

\Yay J,:;_L_ O oyl N ooygn Saluh wlissly) aolilad

http:/fjep.khu.ac.ir


https://dorl.net/dor/20.1001.1.23455780.1392.1.1.3.9
https://system.khu.ac.ir/jcp/article-1-1703-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

[ DOR: 20.1001.1.23455780.1392.1.1.3.9 ]

55 9 Jb Sl o ye (higel salges 2
g Clong) Ll Rl 58 (B30I 2 LUlF Wigdie
Y o) Ken

P93 (o yd o g 4o 5l oael Comdas slaasily
by Glpedils (Gd0is 2 (ke (e Aed e (LS
gl Gludlpgle slaad) s lgomiily 5 (Sl
D) 093 g (S Canyd (gl bzl &b 4y (gjlolixe

5 o slaa il b sl Giod jlessl Cundy b
Ot RISy Cglls (4 &S (V2 gl
9o 9 (S ppsde (Faatan ) Gald) lemdils
oy LS idgi oyl 5 bl o guad Dy ainly
Comd (ST g (hrwge Sy ligoniily o D9y 0
B2 2UlF )3 (s pgle gty bl 4
3 3y90 pider |y cnped SIS Gimgg cnl ) 55
G530 5 g (saee) 0 Gl il 4y pa o5 cull
OGSy 0 Shes By 1) (g (o yed Slole
G 35 (ml el ) el L ) 5V
Plan byye ) (Shcuny 5 (age 095 > jite (3
Bblie ) (2LadS )3 390 5 (5 > (Sl (o o5
S GleSe bl e (G235 2 4 by
S5 5 el i & Sl ) et
5 ROV 2 3 550 e bl ploa 3 (S
D9b s yiin 2LASS)D rge o5 (S Sl
el a8 Sluslpgle (glaand) o> bgomtils 4 s
S P 55> A5m )3 g phaie 9 OB (S >
Al e jp D Sy U1 )

4o ool e Sl o) LI MBS &5 jsbplan ($)b ]
el glacand 3 irecylld oliulyen 4 Gly
38 o)l Slowa cllad g (andiS 2 )3 jae i ]
3 o 25 (L) —cuas Sl (galwga
50993 S0 (sly 0b 0 Ll Cadled 45 i el 438,
O JS 3 Jg g odd ey L Slews culled e ad
S g a3 pecld olwl)en dex
2 oy Slos cel a S o)ly o)Ll 50 , i3 j>
(VWY ghlen g clong) 29800 (RIS 2

1235 ednldia (Vo)) @i 9 (gl (gl )3 (wionen
Ol 3 (GBS higel A s (IS o (hjgal oS
9 2 (s L5 BUS 5 ldd sla U5
5 wlad Lo LUy Lilssl (o8 caslosls sl
Sloa 5 (5 o (hjgel 3l pylae 3 (BLS A

AR

oHlSes g osly Slaas D>

RIS > g gyl Bl L e i s Sad s s
09y 93y 3 i s &S g adly S Bl L
53 45l ooyl B ST gl wgds (golun yobods
8,8 1,8 15U oo gy 0ald o yd Al ool
iy 0y Slas b oS s galdlie ST cpl by
Loably cpl ools (Lis (g mda o (bgoed (S (235
S9y ydi (S slacld 3 K50 58 Sty
S A (30 2 illee Jo )3 (S sy
P lS ol L Giegh cpl cuitren IS 0 4SS
A Caud o S (gd 50 )8 djyg y S >
S bl Jools glaasl .l 555 ()55,
Obgmdily (d sy o (S B sl Sy
45 ol anang by adl Jbline gl Sacew s gans,
$aobpy LS o pS 0y g 8 &S cwl Sitwlios
) o 573 5550 5 gl &8 S S gl
S gdlas J> (67500 40 (Gl (pl 4 255 L
S Cuud (GRS > ) SN Gy gy bl
ORIl plos e 3485 (ol @l o a2 L (prioren
Dhig=el I m Sy sy gt R30S
S e a5l (b ]y Stolies ) (sael

Gl HIAS 51 ad s s g S il 4ol ol I 56
8y cdlad (B lilyy —cas Glllae wlwly
P A8 LS pgda a3 Jsb 3 e (S
0l odaliio 9 2l D g cCuwl 039 15,0 (S > culled
.(Y'\\ ‘U‘)K@ 9 rAL.AL?U? Yoy cb)?a) LAM." 0l Jl:o‘
Iy dis e Ul p Slewes cldld b aales ol
Ol dag L aad o mudyr (Slitlly) —cuas
2 oli8l o ae SV 5l S5 e o Lana sl
Se o b Grcwy gad) ghedih (Bd0is
Colled g Sad s g )0 sae i 5l ol slaciowd )
Cwlize i ol oy w483 ), 8 o)y

38 Weigelt

http://jcp.khu.ac.ir

WAY ol o) ol o) oy 93 ialid wlidsls ) asliliad


https://dorl.net/dor/20.1001.1.23455780.1392.1.1.3.9
https://system.khu.ac.ir/jcp/article-1-1703-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

[ DOR: 20.1001.1.23455780.1392.1.1.3.9 ]

VWL s i Sl Giygel saalip

o S Ol sy Cglite (slaaid) )3 (o)) il
2 OBAS ES b S 9015 3929 i Jleen (15
el oy sl Ol pan sl ol

wlad o o ol 45 o)l pl 4 o)lil a8 CIllas
RISy 5 2lad glapUly o S Sl coglice
Coddgio g Simyd ay angily 5 45)l (it (65,
il glalay e ;> 1G5 SalSlj] ol ¢elais]
ploial Lad o adss il S’ &) dwjie lame jl )15
Ot Sgldie Byl a5 4 o)Ll S)lge ] 55
5 Fer sl Ol sl 4500 G355 5 oy
e g Ghpin JoB cnlply cal gliss 5l Seglize
S oUle )0 )l py o 8138l oy >0 a4y angi b oS Cl
5 Ol ) LBl aLIl (65 (OB & Cus olab
iy lS g Cnls Vv e (o) LSang (o IYAY (ool
(VAAD gy 9 o $YAAD

A oanliie y ol (gadlhae p> asul 4y asgb ol ol
S o il e cEld 5 CS e e el 4 g
S slacdld 3 8,8 5l ol Cadio g 39w 4
o)l (2D 32 ol job g (2ldd Sl Ul
SRS 2 D (swiz SLOGE & Glgie (ivren 2)S
9 Ol O ©gldie (n3 S > Ul 935 o)Ll
Saide Ciliseo zolaw ) bjgel gladaliy sl ]) oy
b s

5 =S cadlad ol Ly ol adss 4SSl
a8 s a dlainig o) W5 and s Slows
Logas ¢ cikio (slaojs slp (5 > sloasliy
(sl gla sUle U agd &) dw e j3 48555 (sl
b Gl gl )3 mdis e g olad

&be

Campos, J. J., Anderson, D. L., Roth, M. A. B. E.,
Hub-bard, M., Hertenstein M. J., Witherington, D.
(2000). Travel Broadens the Mind. Infancy, 1(2),
149-219.

Cohen, J. (1977). Statistical power analyses for the
behavioral sciences. Hillsdale, NJ: Erlbaum.

Dehon, H., Bredart, S. (2004). False memories:
Young and older adults think of semantic associates
at the same rate, but young adults are more
successful at source monitoring. Psychology and
Aging, 19, 191-197.

Diamond, A. (2007).  Interrelated  and
Interdependent. Developmental Science, 10(1), 152-158.

S ojeel 45 Amd e LS ol ol Db edlatul
b Slgoe (alid bigel b b Shjgel 4 Cunms
aS sl acsh —ad gla sUls , ol (5,595
U5 s el w9 Jols 3 1y (amd i3 2
Copd (Sl S gy lgpedily )3 SVL (wd 8 2
Jb ol Sluslesle laais), o5 b dils 4
U5 2 P S xSk g b S clabipel
Cadly 3 s

o a0 )00 pdizee g A o base jD (60,8 (g4 50
Obgmdils 4 Sl gy lgoedily A o)Ll &S 458 Lo
(ool S 9) WS o 8 b (g by olad JIS > ido
@ Calplis (Vo o) el 51 J& 4 VY el 5 ool
—edld o 0,58 Wb e Ll bl sl g 5l ol
OS5 S i oS (gyebay il |y slad LUlg 9 olas
(rolS g 9 Sial) d9m diaen Cute jobdy (4 9 2y
Ggliie glady oo (caipw) ) Olidsd b omed
Sl 4 Jitin (e &5 W30 L5 (50 5 (s
Lacsils ol d a8 o 01355 5 Wil oo sl
Lacgile 4555 0l )3 y5eS Ol 0 Conas g 250> BMMe
slaobly sla gl ga o ).ul.; Oladss ..\ug(f S
oald ul.m; 1) u_._mby)) 0594y ‘u.,LaB stbLs,lJ‘y 2
c)"i)g]) VY cd\i}«o AYAY ‘CMS 9 ‘_,’.’l99 ‘M)%) Cawl
(Y

slalarse )0 o,u50 4 Corud Gl 4BXS ol
(S lgygige St plgis 4 oo cnl gl oo ey
2 ol ) oo (58) €Sl )3 (6)lgwad 290
ol a1y duyte b 1 e (sloin] glads oo
;Ol)LSwaﬁ Sr=> YAV ‘col)'LET 9 ul.ol_w cAL_w) w‘f
(VAAD ¢ yguyis g o Yoo e

Jobs Gty slacdls gl o eS8 pb guzmen
49 3l a5 ol 5l it e 50 1) dwjde baee
9 s bl @yls (3559 9 (S el gl
Caols IYAY Mo 5 Sy ¢ duwmoyss) W3 o dusylo

\Yay J,:;_L_ O oyl N ooygn Saluh wlissly) aolilad

http:/fjep.khu.ac.ir


https://dorl.net/dor/20.1001.1.23455780.1392.1.1.3.9
https://system.khu.ac.ir/jcp/article-1-1703-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

[ DOR: 20.1001.1.23455780.1392.1.1.3.9 ]

Draganski, B., Gaser, C., Busch, V., Schuierer, G.,
Bog-dahn, U., May, A. (2004). Neuroplasticity:
Changes in Grey Matter Induced by Training.
Nature, 427(6972), 311-312.

Etnier, J. L., Nowell, P. M., Landers, D. M.,
Sibley, B. A. (2006). A Meta-Regression to Examine
the Relationship between Aerobic Fitness and
Cognitive Performance. Brain Research Reviews,
52(1), 119- 130.

Fabre, C., Chamari, K. Mucci, P., Massé-Biron J.,
Préfaut, C. (2002). Improvement of Cognitive
Function by Mental and/or Individualized Aerobic
Training in Healthy Elderly Subjects. International
Journal of Sports Medicine, 23(6), 415-421.

Geary, D. C., Saults, S. J., Liu, F. Hoard, M. K.
(2000). Sex Differences in Spatial Cognition,
Computational Fluency, and Arithmetical
Reasoning. Journal of Experimental Child
Psychology, 77(4), 337-353.

Gillberg, C. (2003). Deficits in Attention, Motor
Control, and Perception: A Brief Review [Oct].
Archives of Disease in Childhood, 88 (10), 904-910.

Hegarty, M., Kozhevnikov, M. (1999). Types of
Visual-Spatial Representations and Mathematical
Problem  Solving. Journal of Educational
Psychology, 91(4), 684-689.

Jansen, P., Léonie, F., Lange, Heil. (2011). The
influence of juggling on mental rotation performance
in children. Biomedical Human Kinetics, 3, 18 — 22,
2011.

Jansen, P., Pietsch, S. (2010). Physical Activity
Improves Mental Rotation Performance. Creative
Education, 1, 58-61.

Jansen, P., Titze, C., Heil, M. (2009).

The Influence of Juggling on Mental
Rotation  Performance.  Journal  of
International Sport Psychology, 40(1):
351-359.

Jordan, K., Heinze, J., Lutz, K., Kanowski, M.,
Jancke, L. (2001). Cortical Activations during the
Mental Rotation of Different Visual Objects.
Neuroimage, 13(1), 143-152.

Just, M. A., Carpenter, P.A. (1985). Cognitive
coordinate systems: Accounts of mental rotation and
individual differences in spatial ability. Psychological
Review, 92, 137-171.

Linn, M. C., Peterson, A. C. (1985). Emergence
and Characterization of Sex-Differences in Spatial
Ability: A Meta- Analysis. Child Development,
56(6), 1479-1498.

Maccoby, E. E., Jacklin, C. N. (1974). The
Psychology of Sex Differences. Stanford, CA:
Stanford University Press.

Mog, A. (2012). Gender difference does not mean
genetic  difference:  Externalizing  improves
performance in mental rotation. Learning and
Individual Differences, 22, 20-24.

Moreau, D. (2012). The role of motor processes in
three-dimensional mental rotation: Shaping cognitive

- AR
oHlSes g osly Slaas D>

processing via sensorimotor experience. Learning
and Individual Differences. 22(3), 354-359.

Moreau, D., Clerc, J., Mansy-Dannay, A., Guerrien,
Alain. (2012). Enhancing spatial ability through sport
practice: Evidence for an effect of motor training on
mental rotation performance. Journal of Individual
Differences, 33(2), 83-88.

Peters, M., Laeng, B., Latham, K., Jackson, M.,
Zaiyouna, R. (1995). Richardson C. A Redrawn
Vandenberg & Kuse Mental Rotations Test:
Different Versions and Factors that affect
Performance. Brain and Cognition, 28: 39-58.

Pietsch, S., Jansen, P. (2012). Different mental
rotation performance in students of music, sport and
education. Journal of Learning and Individual
Differences, 22, 159-163.

Poormohseni, F., Vaface, M., Fallah, A. (2005).
The impact of computer games on children's mental
rotation ability. Advances in Cognitive Science,
6(3), 75-84. [In Persian]

Roberts, J. (2001). The Effects of Age and Sex on
Mental Rotation Performance, Verbal Performance,
and Brain Electrical Activity. PhD Dissertation,
University of Virginia Polytechnic Institute and
State.

Sene, A., Salman, Z., Aghazadeh, M. (2008). The
effect of physical activity and game on mental
abilities of preschool boys. Journal of Educational
Innovations, 26 (20), 87-106. [In Persian].

Shepard, R. N., Metzler, J. (1971). Mental Rotation
of Three- Dimensional Objects. Science, 171(972),
701-703.

Smith, L. B. Thelen, E., Titzer, R., McLin, D.
(1999). Knowing in the Context of Acting: The Task
Dynamics of the A-not-B Error. Psychological
Review, 106(2), 235-260.

Voyer, D., Voyer, S., Bryden, M.P. (1995).
Magnitude of sex differences in spatial abilities: A
meta-analysis and consideration of critical variables.
Psychological Bulletin, 117(2), 250-270.

Weigelt, M., Steggemann, Y., Engbert, K. (2011).
Selective effects of motor expertise in mental body
rotation tasks: Comparing object-based and
perspective transformations. Brain and Cognition,
76, 97-105.

Wraga, M., Thompson, W. L., Alpert, N. M.,
Kosslyn, S. M. (2003). Implicit Transfer of Motor
Strategies in Mental Rotation. Brain and Cognition,
52(2), 135-143.

http://jcp.khu.ac.ir

WAY ol o) ol o) oy 93 ialid wlidsls ) asliliad


https://dorl.net/dor/20.1001.1.23455780.1392.1.1.3.9
https://system.khu.ac.ir/jcp/article-1-1703-en.html
http://www.tcpdf.org

