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Extended Abstract

Background and Purpose

It seems that one of the most fundamental
functions of the human brain, which is more
developed than other species and is
particularly important for chess players, is the
process of attention (Shahhosseini et al.,
2020). Attention refers to the ability to focus
on important (task-relevant) information while
ignoring distractions (Keller et al., 2019). It is
also considered a characteristic related to
optimal sports performance for elite athletes
THUS In this research, it is important to deal
with the level of visual attention of athletes,
especially chess players, because visual
attention has evolved to enable rapid analysis
of important and related areas in the visual
scene. This ability to direct selective attention
enables rapid interpretation and interaction
(Louedec et al., 2019). Players must process
and collect large amounts of visual
information in a dynamic environment and
respond in a timely manner (Jin et al.,
2020).Another variable that affects the
performance of chess players is response

control. The ability to control the response is a
type of cognitive control ability that helps
achieve behavioral goals by adjusting
perception and movement performance in a
changing environment and by resolving
conflicts (Ke et al., 2021). This variable is
important because it enables athletes to think
before acting, promoting more deliberate and
strategic decision-making (Amini et al., 2022).
This can impact the quality and outcomes of
chess players, especially those who use hand
movements to move the pieces. Given the
importance of enhancing these skills for
athletic success, numerous treatment and
rehabilitation strategies have been introduced,
with Transcranial Direct Current Stimulation
(tDCS) being one of the most notable
approaches for improving cognitive functions
like wvisual attention and  response
control.Transcranial Direct Current
Stimulation (tDCS) is a non-invasive, safe,
and painless treatment that uses direct
electrical currents to stimulate specific areas of
the brain. During the procedure, a small
electrical current (typically between 1 and 2
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milliamps) is applied to the target area using
either anodal stimulation (positive current) or
cathodal stimulation (negative current). This
stimulation typically lasts no more than 30
minutes and leads to a significant change in the
excitability of neurons (Luna et al., 2020).
Given the positive effects of tDCS on the
performance of many athletes and the
importance of attention and response control
in players, the present study aimed to
investigate the effect of tDCS on visual
attention and response control in chess
players.

Materials and Methods

This quasi-experimental study utilized a pre-
test, post-test, and control group design. The
sample consisted of chess players from the
Mahabad Chess Board in 2022. A total of 20
participants  were selected through
convenience sampling and randomly assigned
to either the experimental or control group,
with 10 participants in each group. The
participants were aged between 15 and 35
years (12 boys and 8 girls) and had
intermediate to advanced skill levels during
the course of the study. Initially, all
participants completed the IVA-2 test to
record the pre-test results. Following this, the
experimental group underwent 15 sessions of
transcranial brain stimulation, while the
control group received no intervention.
Afterward, both groups took the post-test
(IVA-2). All stages of the pre-test, post-test,
and intervention sessions were conducted at
the Rajan Psychotherapy and Counseling
Center in Mahabad, with the intervention
administered by trained professionals. The
inclusion criteria for the study were as follows:
being a member of the chess players' board,
having an intermediate or advanced skill level
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in chess, being right-handed, having parental
consent (for participants under 18 years old), a
willingness to participate in the research, and
no history of heart or neck surgeries.
Additionally, participants should not have a
history of seizures or epilepsy (due to the
contraindication of using tDCS for individuals
with metal prostheses in the neck or those with
seizure conditions). The exclusion criteria
included:  unwillingness to  continue
participation and absence from more than two
treatment sessions. To adhere to ethical
principles, the research participants were fully
assured of the confidentiality of their
information. In this study, the measurement of
attention and response control was conducted
using the Integrated Visual and Auditory
software (IVA-2). For the implementation of
the Transcranial Direct Current Stimulation
(tDCS) intervention, an American-made
ActiveDose device was used.

Findings

Considering that the statistical analysis
method of the present study was covariance
analysis, its important assumptions were
examined initially. Shapiro-Wilk test was used
to check the normality and based on the
results, the distribution of scores in the
dependent variables was found to be normal.
To check the homogeneity of variances,
Levene's test was employed, and the
assumption of homogeneity of variances was
confirmed. Additionally, Box's M test was
used to assess the covariance-variance matrix
hypothesis, and the significance level in its
results was greater than 0.05, indicating that
this hypothesis was upheld. Given that the
assumptions were met, the use of multivariate
analysis of covariance (MANCOVA) is valid,
and its results are presented in Table 1.
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Table 1. The results of the multivariate analysis of covariance (MANCOVA)

Component Source SS df MS F P Eta
Pre-test 188/663 1 188/663 149/611 0/001 0/898
Visual Grop 240/610 1 240/610 56/515 0/001 0/765
Attention Erorr 72/101 17 4/239
Total 69009/830 20
response Pre-test 413/219 1 413/219 498/869 0/001 0/967
control Grop 15/051 1 15/051 9/398 0/001 0/457
Erorr 27/150 17 1/601
Total 7848/900 20

According to the results presented in Table 1,
there is a significant difference between the
improvement of visual attention and response
control in the experimental and control groups
after applying the tDCS method. In other
words, the tDCS method has had a significant
effect on improving visual attention and
response control. Considering the Eta squared
values, it can be concluded that 76.5% of the
changes in visual attention and 45.7% of the
changes in impulsive hand movements
(response control) were due to the effect of the
intervention, specifically the tDCS method.
Conclusion

The present study aimed to investigate the
effect of tDCS on visual attention and
response control in chess players. The results
showed a significant improvement in the
performance of athletes from pre-test to post-
test in both the experimental and control
groups, with the experimental group showing
a significantly greater improvement than the
control group. In other words, tDCS had a
significant effect on enhancing the visual
attention and response control of chess
players.

Funding
This study received no funding from public,
commercial, or nonprofit organizations.

Authors’ Contributions

First author: Data collection and data analysis;
Second author:  conceptualization and

Sport Psychology Studies, Volume 13, No 48, 2024

presentation of the idea, authorship of the
introduction, discussion and methodology; All
authors contributed equally to the writing and
revision of the article.

Conflicts of Interest
The authors declared no conflict of interest.


https://link.springer.com/article/10.1007/s10802-015-9976-z
https://link.springer.com/article/10.1007/s10802-015-9976-z

Doi: 10.22089/5psYj.2024.14745.2395 A¥0-V0A oo FA oyled Y 090 ¥+ liasls ¢ odjys (ol ly) lllas

0
‘// w339 by y Ol @leﬁg

Journal hompage: https:/spsyj.ssrc.ac.ir SPORTMUMUIQ /
PSYCHOLOGY STUDIES

Jwol Shpghy allio ggi
Uz s 5055 59 Gruwrly J 58 g (5,0 dngi o (LACS) jRe (slaaxen 158 S o5 il

Tasdagacme you 355 ) (ou S (5 00

ol et € 55 ply oEtils  pulitily 09,5 ¥

VEOT o ¥/o R 15 pmds eyl VEF o VYA Mol ey, U Y EY /o ¥/00 1l 3 AU

* Corresponding Author: Heman Mahmoudfakhe, E-mail: hemanmahmoudfakhe@pnu.ac.ir

How to Cite: Karimi, S., Mahmoudfakhe, H. (2024). The Effect of Transcranial Direct Current Stimulation (tDCS) on
Visual Attention and Response Control in Chess Players. Sport Psychology Studies, 13(48), 145-158.

oS>

GV S5 453,13 3929 (Glgnd 9 dgad 0 Dgmume (413U hnd Cuige gl Y50 (§ i Twly SRS 5 (gyld dr s 10D
153 S0 20 (ot ST (o) 2 ey (il B 1.0l 50 Gl JJS g (5)lu3 dagi (ul38l 4> Wlgi o C3 (sl 9 Fp2
392 g sland (3859 Gy J S 9 (553 4295 9t 2 (TCS) 3o (glanomen

P EnSaiga by & cyaladoss 5 ke il 5 (s ¥0 51O ey A 5 253 1Y) 45 Yo 3lasi 5,013l 1 g 3 Mo
—Ob Gl jeliieds 09,5 93y Ikl a8y 1,8 J S g Aldlae 09,5 3 (Balai (55leS i jguods (e 9 M LTI (g i
U Fp2uils 5 C3owl o0 aldd Yo Cod cduds 10 45 dldlie 29)5 (uuw g widld ol 1) (IVA-2) 9051 ¢(y905
i 619 IVA-2 45031 s Coled 53 .0 550 ploxil glald o g J S 09,5 (51y Lol 408 )5 4158 paol ddao 1/0 L ya ol
s 12 oo Ao 51 s o130l Goasly J 58 5 ()3 4298 (w9

293 298t 31 ) (§y0Ure sl She melliune o5 &S 31> i (MANCOVA) oo iy uilyjlgsS rgo3l gl Hadidly
(P<0/05) ol auiliS o,15035,9 Gemly J 355" 9 (5513

S5 ey J S O e 9 ()13 4293 9wt S50 SNy, I (S O S (19 o0 LR R (] G & dag b 3G T A
Cow! (LACS) 320 (glaosron 1,8

T Gl SRS ()l da g leamen 1,3 Sy 500 i 0319 dulS

Copyright: © 2023 by the authors. Submitted for possible open access publication under the terms
@ @ and conditions of the Creative Commons Attribution (cc BY) license

(https://creativecommons.org/licenses/by/4.0/).


https://orcid.org/0000-0002-9255-577X
https://orcid.org/0000-0003-4942-2039
https://spsyj.ssrc.ac.ir/

147

D) g ol SusT wiwd 90 gyl dog e Cas
@ omb 13S0 -oml 4 YL 3)S005 9 YU & omb 63y,
iy Cax plaghy) & Les @l el olo Vb
SSsen » gl s S 5T il gl
Syl g ates Homedidsg Loges ol 4 YU (sba3 S0y,
b aslad 3 @lud 2y Bl adby b e dizo (pgal
Gblie 125 3,5 odaliio 3,509, 93 (ul jl (o5 5 (et Ol
@ ol 5l Jedod) a5 At b cul (Ses ditua
5 ome9l) Wb iy (0l 4 YL 5l i) (3L S35 (YL
(Y9 )y

gl olsl )90 5> (LKD) (55395 Buos S
9 0o o JB gloj 2 2o glie () 298 i oS WS lsie
s ogde (VoVY S 5 o) imde et <8 > sl 3l am
©pi9) (SUj el (SWj e Jslpe )3 (K9 <
S oo L dgalse a3 (6l Aol ¢ odipg 9 (o0l
dop 3 (VoY e EoblSon 5 guuels) itn o] Slyeis )85l 5
S oo plp pdin | drgi Cone 4y (B0 Cusal Lelge o
S5k eline dbaly & (YIR) (lSen 5 755 g (i )
s ol 9 635 o)Ll LS9 (a2l s Slas b gl
W3 ) cud g pad iy 2l )3 Sles &5 Jlilgs lad S,
sobas Iy baypel GleMbl wisS o (5ilyp paomw 1y cleMbl
A (o qunal S o 1) 293 Olalidl g 03,8 ke 5555
Tolaw dod 53 Bge (g 3Shes g (VOA (e 5 55)
e @il gy Sl dls 5l Sy @ g b o35y
VYV Malg0l g ou ) sl Lo jls

5 b cos ]y liba fad 2 Sles & b pite 1,00 (S
IS bly e gl S8 bl ol Gl J S amd
Laes 53 (S o 3 ,Shos 5 STyl a5 b 2155 n o ol 53
)y Sl Jpas 4 clo)ls Jo b giomen 9 s Jb 52

7. Jinetal

8. Aiken & Becker

9. Thomson, Vijayakumar, Johnson, Malpas,
Sciberras et al

10. Gao et al

11. Brimmell, Edwards & Vaughan

w505 5 (85100 4 g5 (LACS) jRo slanzxen 1,8 Sy ,o0 Wil

Aodio

S gl e Jle G SH cnpeabits (S by 5 4
Gy g ol oy gyt JolS5 ) oS plos b duslio
(im0l Gl dr g5 W18 el Coanl Bl 35 ke (LS
ot oMb &y 8 I g ) gkite (YoVe o Kon 5
~Oply SleMol (185030 Jlocpe 53 9 (Baa L Lasye)
el £55 93 42 45 (VR (o an 9 )IS) ol (bayy ) o028
A jolateas bl drgi b gl g Bl a2y 095 0
g g 298 0 ABLS S popl Joloe 055 5 S e (3,8
(VoVVT3Y5 ofS5) oy Jsb 3 degh e (om 5 lak
2L ol gl )y e g il COLD 5 (e e
@ 89y p S o bl o cul Tl Sy 428l oS 200
Oloie d wse¥Wl gdnl a4 Ll aobl o .u8 K00 SleMbl
I cnl g 38 o)Ll bgpeli (cus (slacsdg)g oaisS s
25 gy & W ol 0> @) @)l S &
Jolss o s 128 s b lagitns a2 g8 @ulais el Sl e
(YN0 LS 47 jogg) 15,1

Sl oglbe (859 3Sdes b by (Shy Olpsa 2y
@ Shy ol & L dedie 4B Ha5 3 G 4SS ()35
o |y sysihe (sMblia clogs il 1S o SaS iS55
38das )] 4 e g ALl audly el g jlidy kulpd
WS35 02 polete pISCS, 13 5 29b 00 lisbng 2l
(VoY ElSen 5 99) ol 3390 3205 (K559 5l (389
W)y il dag (i & 3hy ole ol 2 G
Sl il g )l coenl b liladilad ogasa
Srar dio by g e Bble @y JdoSgups (Sl
ol g s (5] g e (Ul cpl el @Bl LIS
5 (VO hler 5 T mdg)) djlee pigplSel 1y gy
pole ilg M cwlie Fub S Gl Co 35 bkl
O35 50,5 (syglaen bame S5 3 1y (g oMb I (0L
(VoX e e Vi) w8

1. Keller et al

2. Vaughan & Laborde

3. prefrontal cortex

4. Wimmer

5. Wu, Nien, Lin, Nien, Lin, Kuan et al
6. Louedec

FA o ylos IV 0,98 NP ¥ liwali o o) ys owlidiylgy lallae anbilad



RULS T

Caibge )3 )lee (] 39000 9 )] A5 Crmnl Sl 40 oled
36 @t (Sl g (Sloyd sadSag) 9 oyl ()1K55,9
590 el 5 S she shocran L S5 loyd 48 Lok b yus
L]

~ st o2l ooy o (IDCS) 3in slacornes 15 S, o
Sl pedins (oSl ol &S sl 33 g gyl
SupS S &5 WS e il ae b saiend So S
ol ) Jl S5l (el e Y- ) o () SasS
2y S adaie oy (i gl () SN L (cue
Yo 3l e Yaans o S oo o)) pasuie Jloj 090 S Jobo
SRNSeS ) (R F I e g g WIS Jsb addd
{VeXe lSan 5 7)) 395 e Lagyg )53

ras Slapy & 3 dpl SYNS] Gloyd iy gy
Cunl 238 ooy Gloyd gy ol Blate )15 (rebo e (5905508
hsle cdld 93,5 e |y 5L (oas colld g 5145
(e 57 pY) sk e e cud (Sae 03 Sk
9 Gk Jl s Sy (b ol slaie cul 4 (VoYY
o) 3950 A5 Colf o Gy (59 & _oxiinl 39,5
Sy g cll dblie cpl &8 conl () (Sl asl, g 29 o0
Jlosl (rae Gbyud colpul glie Joily Jas )b
e b o0 ol 4y (S & T geYgde (nl A5 0
5 ool & e cup 4 o Gl gl
(V¥ Vo aml) 29500 Ggmlie) e

b 59) Jib 29,80 lysar il axsly o g0 ol @
9 WS (e oy | slid colyial Jouily 00 515 jlaisyee
JUb 29 58l lgieas 18 ST 9 298 00 (6 e o8 uljil el
9 0dd (S pd kS el 0% )8 lais)ge aba ()
OhlSan 5 %5i93,5) S oo 05, Myl | sl col il puilsy
245 sBg)9 > (lid Sl sl el JS5 (ol g (V1Y
2R ol gk 539 (VoVY (hlSen g [ngdgl) ol jae
6 iS85 gl J5S 5 deg e g oS 4B )15
2,18 -

6. Labree et al

7. Modulation

8. Ayache & Chalah

9. Giordano, Bikson & Kappenman

148

By f ke g (VoY) (Ghlen o T (5) 358 ome
Sl (aee oo SLll a4 Ful 3 )18y S e Lo
Ul 45 ol Cadl Bl sl peitio o) (VRY TS L)
o] & Jlash dos g8 b g S e S 4 gy Moo 2 3
Ui e Blial 4 ol sliwly ;0 a8 sas o 1y ] oyl
o il sl 1) Qg ol 5 (VA8 (lSan 5 7 ganw) g
(VN ) So g (Gigel) 287 S5 (3,8 Jos 5l S8
SN sl dghe S (Ko ) Gl S5 e Bl o
S e gl & (VWY (s g )50bslS) wS e (B
S (VW Ghlen g O)li) und (Sabpo 5 (29 S >
IS oy 4 (S SNBSSy 3,05 gl Giagh 5
o3l oS cawl ooy )l laiss cawl ol J S sbo wlidoys
A b (el lacls (S slaalss Jpus sl
P B S GRS 5 (VY (o Kan 5 TSY) )l
Ol g (VoYY ,0Y 5 0 99) 3,5 JLid 41 ]y camwp> S > plol
Cawd &8 3l & il ikl (il dom g CubS 2 Slgiee
K 15 5 awS e oolil baoype plrails (slp

Phb Jgis & Cuslo S 1 Glin ©gf ol dsly (pen 5
o s Jald g 290 o0 Al (S o )8 I g9, 9
gl (S SS9 (ot 0SS (Glingiy oS58
Ul eSS S o0 (b L S Slin i 55
S eSS g WS e p3pbile |y (S b g (S
alyale SIS > gtane i ol 35 o g ]y oy S > cady]
ool JSie Cawd cy )b Sl g0 sl pl el g cul
VW pde) 85 o

ol (8> (slaylid; Jlgi cul ) pglie ©ygons il
35 & s o dlewy S lyisas gilad il oS e S
Gan S 4 obiwd cga |y OS> g ladids den 45 3jge] o
5 Slsese) LS Ghypsb w05 SlogiS dm (Lo
Ol g bajld) plosl )d Gl bk W (VoY S
Gl Cood] Bl LSS

1. Ke, Lanlan
2. Barkley

3. Seymour
4. Lage et al
5. Luna et al

FA oylosd MW 090 VoY (yboauli ¢ o) 59 wlidyly lelllae aoliliad



149

SR )

09,5 b ooslommoesloter €99 5 (otaleil e ol g,
Trhad i e Glibzlad Giagh (ol dmsle 9 29 ]S
ovgy 3 eolatwl b gy cpl j0 w0g VoYY o 5 dllge
OyleS gy Ay (oo b Ol 185 Ve ¢y yiwd 1D (6 puS digoed
(58 )+ 09)5 ) w5ab 03,5 ialejl g 58 095 93 )3 (Solas
Jus YO B0 L (gaialy jd (BaiScs b oS cuwl S5 4 p5Y
Tolaw 53 cimg pldl pin 40 a8 (30 A gy VY) il I,
B> )18 by g bawgie (S)lae

g g9oil wseilobn b jolaiedr oS53, den bl
DIVA-Z (v- ¥ d ol (S305) oorl) 5t 5 ()l
Oloy dule N0 €8l Sl am hlojl 0g)5 (g g 20305 ploxl
Ose3lm JES 098 b olyen bazes cjie (slaezenlp S0
Osedlomm osedlot plsl Jole S 08 sy (IVA-2)
Pl sblee Ofjly (Sloydilyy 5 oyglite 350 3 dldlie Cluds 4
03,5 &l oud g0l Laaste bwg 1o dblie o i

2 e libghd chn D Cugde i eld 39y S
(P9 Candusly (g3l GBCUSS) ) wb iy 5 dawgie gl
—eS b 5 blo (b VA 5 095 (slp) cplly culs)
9 o Pl able GuIlS (Ghagh o jeas 4 S
©) gro g @S bl KRN 3 Vb 4 (05 sla >l
g shls o3l gl tDCS soliiul cucgion JJo
Tos SHo g (31> miis a5 3l 3l g (53,5 5 p 3 558
Q) Sloyd auds 93 3l iy 0 Caut g bl 4 ilod pae : Jolis
D (Al Jol dadss 8 )3 (ogad s uoglio Cuenl Judo
SleMbl g dilo e ogas ;5 ( AN Jaol Culey cas &
b odly JolS” luabl iy (sbadiged 4

L, 5

VA s 53 y905] ol :08RF (55 g y58ke) IVA-2 4905
(IVA-2) ;] mis a5 &S b a3 lo 4l g 995le lawys
Culpg Slgy SYMBT ()lol 5 caets slatal) polul 35
S 0903l o 1330 adlS 5 B 0980) 05 Sk o2y
s ol Jole g a8 Cul polie (51ad85 VW (4 jar— rows Cond
S o i) da g g STy S

1. Sandford, Fine & Goldman

w505 5 (85100 4 g5 (LACS) jRo slanzxen 1,8 Sy ,o0 Wil

9 25 Sl whla 8 (55l > ele sloassly pulul
Aoyl ool Sy o )3 a5 Cl Jled g 15 )3 (ooaie (Bl
d9—bise Pl yie 9 i ©O)lee 9 CulsS b goslad (3
AR R F COV-NPR S )|

oy Slos e Bl g ) slad,lhe &5 culacise
Ololitsly, e g drg 350 (IS5 )9 jeludbye 2,
Bl isbl) cunl 48 51,8 (39 5 (3L pole (laasiie 5
cot gire Hlidle sl ba)lhe cpl (YoVY (ol s
9 ) L8 (JWeyd) Slin of 3 el glasSles (g
LS a3l (g i g oy Jlosl 1 6k Jgtne
Siytely g ddls (odalidg (JyuS s dlon I VL o
(VY e uelowsl 0ly0 sgmge i) Aitn

oxel oyl jl 55 Sbasslad (S350 9 @kl (Bise Ol ol
odem il e g Jlo gl (sl @lad i (Stiee
390 sl Kby (505 )lee SV aw Mol &S (Bgn 4
i b izren (V4IY (b g Slx) cul 485 )15 adlas
8 S isupl pogas ) a8 Oy Clidd 4
oo 3l OhlShg el )ik g S5 2 e Slecmer
D)1 3529 ) cnl (il i

ey ) lodiSly g dusie slagimg} a2 ST s (B)b
elacadige b o dlaly o (4o 15b) ala] (slod Slae Cosonl
295 diej cpl )3 (gl (ol BISS bl Cunn 5250 (55559
el Gl 58 O )le 059 53 pogad 4y St Clidos
kel " Gy 4 ilgad (el Jgb 0 &S by
Cawd g Sporle Jole 3l an "l o 4o 1) 393 Cudbge gl
WYgre Sl pll 4 ol o)Ll (i oS 0 5 a2y (ol
P9 ()5 Joo (IS g (JSag5 O)lae 395 9 S L9
S o nnl g b oS it il dmgly o sl Jboys oyl
L ok s culbge p @iad slooye (3> <S> g Cawd
ol oan > Do ol Cnlpli 8L 0315 5 gy 3590
g p (1dCS) o (lacmes 1 oo "o cul 4
e o8 Ll el She olilaad gl J5S g sl
P2l &l JimS Ojlee bog aed Wl ) drgs (lise Slgs e
"t 35 il e

FA o ylos IV 0,98 NP ¥ liwali o o) ys owlidiylgy lallae anbilad



Ol)Sed 9 (o 5
wi b (S slacled o ugle (2399 oiwd I odliwl by s
ol s 5 wS e (S0iul |y cusial o IS5 (3
S S5 4 gye e 0158 pSate adyl ol
(VA (yolS g (pld 03y98000) Wgd o 48)S Jas > i o
Sops iMermen 18 Sy dldlae (lpal by,
bl 5 0l el ACtIVEDOSE olSiws abuwgey (S xSl
A odlitwl el oo VO bpcad sl dss )3 WS
Alowgdy 45 29 Juog 00 Sy a4y 4B Ve ko dy badg yiSJl
5 g Ty (S S0 Sl s 3 0l (sloii
Oygody &S ol Bl Sleysy gy olwl p g usdl by o
Slosdipss gl S g JSye0 g 2y lp Jaidyge (2l
Had RSl
O)gods &5 48 odlisl (S 5 ey ol pol gy )3 Lol
Ol gl 3l 58 Ban 5j50 (S > )las o1 5 g @ lojen
3 oy Cams i iy ey 2S5 (595 SIS 2950 ki
Cooms 2158 35 2 40 g9y L 29U g 8.5 )18 Fpp ailate
20,5 &)l (gladdo Ve dwds V0 pd dblie g w anslis C3. =
5 poye Sy ol gl aule 0 & (VAP g i < igin)
OhSen 5 (gigy) 43 @)l pleeys jg) S abolb L Sl anl>)
s EASES 5 el Sl S psony dlslae g, (Ve VS
S Ll dslie b o S dbculs) cas jl g A5 ool
(e S0l 5 555) isoss ol s 93 3 ool i
N38le s dlsgas (optoriz uillysS Jibs) (blazal el
28,8 18 Jiliga o5 3,90 SPSS 26

o sl BV 09)5 93,8 gecne ¢ oyl glaaidl bl
B J YO BN L ojl )0 a8 dgr yuws A 9 x50 VY I SCiie
Jsi2 )3 I35 g talel 09,5 93 )3 it (5 Sl (3l

Sloasasly) )

1. Brunoni, Nitsche & Loo

150

@5 olul g S ek g) ey e sl on 9l
ose3l ol 3 Bae 90 BB a5 (b 295 5 oslite
s ol 3l eyl pogMe (awl 5,8 53 polis dngi g odaline oL
S O aile K0 YMB] § OMSe (wyp (4l
oalatwl (Sidp oM plo 5 Jie Jlg; (s 53b sl Sl
VoS o Vb a Jlo 7 oLE (ly pgeil ol s
(Loh390] Ceomid Dlaisl L) 901 ol ylojie ol odlizul 5
(ol 5 olos) 035 gonly pis b o gouly Jolis y905] il
5 Sleww) 2)b g s & LS O}Aﬂ (ol 2gd 0 1)
b3l g Jold Lol as jlaz ool cul (VoY -] Kan
WS e gpSoilal 1y (b (Suud 5 x5l CudS Gl
Sy e G S350 o) &y Lo gnil sl (iS00
LAS Ve 59 lawgio Ar Ve s A0 A Qv gy Jloy
cip a ol Bl (VAA0¢ pedlS § plb )g8aim) Ll e
“jgy olowmw Ndygl Cowd 4 |y c VA VD AV o AV lsel
VTS 5 Hlase) Rl 5 (i a5l s
B sl (gl O?"ji ol & ol lis ) )3 263 adllas
g g pasedl Sl (M) gove Gngie @048 5 (/AY)
ol

ol 65k g slagigeilen B el o] imgs, )5 (yrizeen
5 fIAF CfAY A Cp a4 ) (Swd g sp50l cuas
oy a5ad Calio ol oaimd L slael ] el cawd 4 + /YA
YNV ) 5 Sl casl

St g Cawd By b O s Cud gl 40 IVA-2 U9‘°)i
piomidyge Sbagbie | 303 (S0 ) 0 s s J S
oS Casl gly 653t b I35 Gobie IVA-2 (¢ 55 ig0l
oo (SIS dlar jluglo b5 5 )b el ks, o
sl ‘u*’)}"i sroyey Jsb 0 dppddgs  slacsls
Iy sy OleMbl ( ugle daSs slaSS ol § 0ads g yius
b O elali cops e e il gl ogad ()

FA oylosd MW 090 VoY (yboauli ¢ o) 59 wlidyly lelllae aoliliad



151

w505 5 (85100 4 g5 (LACS) jRo slanzxen 1,8 Sy ,o0 Wil

0303l 9 (905l Jn e 53 B paiia 3 lailins! Bl ol 5 (1SSl Y 9o
Table 1: The mean and the standard deviation of variables in the pre-test and post-test stages

_ . j . i &
o wilo ST LS ] ST LS )
i ol Post-test Pre-test s lhog,S
o] o] °9 b ail;
:: e :: e n Group #
= Mean = Mean
SD SD
Lu A a Lo’l
J 343 6301 398 5803 10 o G
25 years Experimental V'” .I
isua
Lo Y¥
J 5.60 53.88 5.18 54.01 10 S Attention
24 years Control
Juovo 889 6615 858 6486 10 s gl I
25 years Experimental response
Lo V¥ control
J 767 5800 801 5806 10 I
24 years Control

S & opamen 85 L8 Al 0)50 55 bl (Ken
oL el gesl 31 il lgm il lgsS s ile (saSgshe gy
i 390 10 5YL o gl > (s oline g &S L ooli
> adgpie cpl )l 5l s

236 ey Sl gewS) Glcwd (Ken adgjde ()lS
0905l pols imgh )0 Cunl S3 & Y Ll 0abl) Y ol
ol 0054285 a3 )3 S 68 lgiear (0903l ) IVA

Slyed g0l gdlspo 5 a8 amd e Ui Y Jada claodly
&b JRS 5 olud g e 53 0 Ohlejl 09 (S0l
b oo alopo 93 2 53 S 09)5 o Jlops cslawily (2ol 8l

a3 pod s
oo 90 Ol e Sloadsjhe puil)lysS b plosl 5l S
2 o3lituol Sbyg gyl (g0l 51 o s )2 gz B S 13
sokainds Lol (grubo dinly (sla i > Clyed g5 lS b
g yho 5 45 o3l gl (igoil 51 35 I ilyly (K s

O35 ) SRl (R0 (o) 2 Co (29,5 (ot 0o903] 151 Jgoe
Table 2. Effects of between-group test to check the homogeneity of regression slopes

che 31 5 ol "’“'i;‘l’“ 2 Egee U
Sy e E Olygde 35 Ol y9dom Variables
P MS df SS
0.081 3.479 4.248 1 4.248 095
0.001 139.950 170.882 1 170.882 O9ilote ) 2y sty
0.230 1.557 1.901 1 1.901 O9eilote )00 4o * 098 Visual
1.221 16 19.536 s 3 Attention
20 69009.830 Egoe
0.558 0.358 0.314 1 0.314 09,5
0.001 403.634 354.261 1 354.261 o_ym sy J S sl i
0.836 0.044 0.039 1 0.039 oseilote gl JysS 098 resbonse
0.878 16 14.042 s e control
20 78484.900 gyome

FA o ylos IV 0,98 NP ¥ liwali o o) ys owlidiylgy lallae anbilad



https://link.springer.com/article/10.1007/s10802-015-9976-z
https://link.springer.com/article/10.1007/s10802-015-9976-z
https://link.springer.com/article/10.1007/s10802-015-9976-z
https://link.springer.com/article/10.1007/s10802-015-9976-z

9oty

J..bu )‘ odlawl z.\.._wLLL;o )l)ﬁ).s Lbuo)ﬁuw 4&0.3“ 4.1.43-9,1
ol ¥ Jos> “j S g 039 @leM o puxiiodi uwl.»)lﬁf

Ll

152
oy Ko

(09o5l b 5)ad 4295 09)8) (L 31 ¥ Jsir s ang b
(S1G>+/+0) dituuss ylolin Gl S8 5 (53 g sl it
beoplple el j18 5 55 S ) (lacad (Ken ddg)he 11

o ponia uily)lggS Julodd gl ¥ g
Table 3. The results of the multivariate analysis of covariance (MANCOVA)

[ BYREN G‘hw 1 o, L] Oljgdome (puiilo i Olygdox0 Egoe . il
Eta S F MS ¢l ss & ”
P df
0.898 0.001 149.611 188.663 1 188.663 el
240.610 1 240.610 09,5 S ey
0.765 0.001 56.515 4.239 17 72.101 s Visual
Attention
20 69009.830 Js
0.967 0.001 498.869 413.219 1 413.219 oseilotes gy S
15.051 1 15.051 05,5 response
0.457 0.001 9.398 1.601 17 27.150 s control
20 78484.900 Js

1 o065 (il g (e (340 Jgl s poguas 5
305 Ty Ay g (glaaiBly 8yl A 67 Dok 1 VCONN
i 3l wyyr s &S (VYY) ) Ken g 00ljges Baiod )0 sl

dl)b le_ﬁ_‘i})‘)g L;)l.x_p Pﬁb"’ Ao p W1 PCINN l)é ;ﬁ.;):m
Ol Soy50 Jloel &8 Sy dom (pl 4 By dn g8 yall
)Li_.;'s)’)s Solad F?"\"’ Agi Do g Sldosmor )8 e
Caowl 035{ L)""U)’I

sizufl a (VoY) Glis s 5 LS a6y alde Budod

S RS sl clajlailad el g C n Soadys
el Canddy gl 4 da g5 b a8 oy i Waesly Julows g aiisla
wlas glie 5 GiSly gloj 5 Galejl 0g)5 SaSes b
5 Sl 098 BASCES b 4 Cud (e 3, 8es) <0l
sl 4zl ol s

e 025 56 gy (oimgly 3 VoV +) lSen 5 y5i8
e JWs a5 aidlhy il asg p slaasmes 13 pufiine
(e 2,509, ol adgl (i Sl g (g pdyJeod (s Sl (sl

1. Gaynor et al

BY oo Y 0,93 NFo¥ jls o o) yg owlidiylyy olallae anbilad

Sld @28 dgnte Ol o ¥ Jgio 3 ordel)l gl 4 g L
obgy Jlest Jl axy S35 g bl 09,8 93 )3 sl JS
99y 33 Fileds g5 0 sdnlie (gyld e wolis TDCS
b ol azils ,5l gl JyiS 9 (o)lud 495 3gu0 » T DCS
s (gl 1o yd VI oS S g5 o Bl pgloe 188 i o
Al > 4 barye @lpss doy YOIV 5 (ylad o9 4 bgye
TDCS g, b alslao b 51 b (uly J ) s (o815

w‘ o.)y
S 25 A g S

Shomon 15 Sap 505l ial ol g
Sogs s oyl Gl JS 5 (o)lud 4ag gm0 » (tCS)
138 S0 (g ol o elos g oailly (olal 085 plox]
ool U5 g 4 Ol 2 gibline 9 Cute 1l i (Slaonen
i il pogad 5 oS i dx STl auih lila s
bl sl 485 ©jg0 jlgihd ohiS5y ) e Ko

Slosgs (6 )138,55 ol Whe ()b 9 LB Slidis



https://link.springer.com/article/10.1007/s10802-015-9976-z
https://link.springer.com/article/10.1007/s10802-015-9976-z

153

e g gy JiS ol b 5 e S5 sl pogad
) g5 ] IS 395 SISiLS ) LS & S o

ooy iSul (oyp & (S ) (VoY) ohlSen o o2
Ol g aB I Gl S8 g 53 Jre (Sldesmen )8 G o5
Ak e dgnte |y Gl Yo (Slopd oged pl &S Ny e
sl oyp 4 (RS D 35 (VYY) o) 5 Salis
OLBBiyg pe 9 GBS0 o 3 Gl S8 2 e S5
by )3 3,Sles 90 b IDCS oS sl L sl azsls
OLBS559 e b dualie )3 L3555 )5 S35 S8 )lee
Y

S5 a8 10> Uis d9n gaing > (YNA) o) Kot g gl
b 313l )3 1) el 5Slas g Fusly J5S ae laasmes 18
ap 4 48 (g ) (VoV+) ollSen 5 (J,ble dso po gm0
2005 ol 4 Liogy o0l plosl gy S (s300 Sopo b
Cuoud 93y &Sl > ) doe 8 o o5 & a8l Cawd
Ol gt cge Kl oo dmd o0 58 B )l J S g a2y
g e lgo

(sl g 2Bl sy (oo glis 4 35 (VYY) ()0 5 g
53,8 336 ) 6)lee S8 2900 2 (Sloomer 3 S0 o5
o S ey ol ol s @ Glgie 028 ol o 5
52y NS (o dbml 1S5)95 S RIS ) enlite Syt
ide & 5ie | pogase (25 0gd (] )3 &S bl )8
o B S0 2)90 danly o g padilens (@ g0l ol
L s oSS Sy ity el fsie yS
) Gl Jy8 aler 5l (Bl Jlosl )3 (core B (laomex
S laong U dgdie wage 4ol ol ST o9 s
g oasaslil olej Jobo 3 it (Sl ol Ly blie
(VY eollen 5 (Jgyee) 9y Sulb 4y poxie
slody 3 Gl JiS ool ad o)Ll 5 Sty & plxen
Cyune 2l o Slos 932 9 3yl )18 iy I p a2y
ope p 1) Ban Jld) Cupe g Lol GleMbI 1S 5 295 0
Cllad 5 (Sl ol jre jl Cuond pl o5 L 1T )
Gl IS @)l gt b g )l Garge 5 WS o0 Iy (Rlj81 e
A5 g 8559 5

S alaghiyy ) Gl JS Wl gpite 4 by 4251
d2gidyge ube 8,5 ol ey eMas g ss S
P ke QB8 s Sl (JSa8 Cueal wB)S)18

w505 5 (85100 4 g5 (LACS) jRo slanzxen 1,8 Sy ,o0 Wil

5 oyid p slllie olgiea IDCS &S wupny 4o ol @
2k de g OUSEe dgme Sl Fhe (oB9) Sl S8 LB
il Bl 0 Slee M aMie Bl

Wi b S5 oy & sbled (S (g5 o0 gl cnl e
Solal lgie o g ayls B 55y slacudbse ) laskiue
w3390 L)) Olee Yl Sl (S 93 (BB,
Db se

g dag b lanl S50 Sy ((Blbgly) (Solel (il oy
) Ul CusBge Julod (s Wilg) A3l 1oy 0 (95 55 pe
Ot 5 A3L 5D dxgi de X 4 B & (g 5 pee g
o e ol 3 bl (A S S S o |, sl
J Sl oSl i & sgbie lalas e b5
9 > slaolee Gl Gl L Bl ol ol (B Ol
(Y oolSan 5 Bltesme) Cusl 5l L5liboly, sl Sob]
Olicmen .ol Hlub as g il ( Iokel ol il clbcSMo I
Gy g baas 0uiiS wSxio b dogi A5 (S 35 5 e &S
(3l JH 33 bl 39 0 rge 5 Canl (Yo Slojre
S b gl Bl S 9 (S90S p el Jalse
Sloy 38 pes0 A 0 plox]

Ol 3 0B s ire K0S Sloyd Ban 4 gary b il (e 5
dge 4 Blgi o S pe8 g d2g b bagpe gblie o0 oS
4l g cuwly Slin iy (Sle 20,8 e sldp e S
QA gl y> & At Jao | 4l 9> oo Slin (Sl i
Wyl

Caondd 9 3)> dngi gl 1y 3l oyt oy Sl i oo
SP9n) 2 G (BUS e 3 oo Sliy (Sl (ES 4l
(@bl cnl > deomen (oSl S0 b V4V (Sen
ol ol g Shise Gl sae 328 0086 28 (29 0 053 Ol
Do o (g opl 3)es 2o cely

Cap 1y Slinotn Coud slogls (Sl o) ol ( 35k
Jwd ol 3y Sliwsd e e g 300 Y Joe Josily
e sladshs (6 plpcbllan] (S0 leds 25l oo 399 4 a0
cplo) Wy o Hilidl ) SuSSG o0 Jas Juwsly ool cps
(VN comign 5 3009

13 Sops i)l g Gee GBS pd And)S ogad
S gy S (libalad dwl SRS p e laemer
3 ©ligios bl ats el wol aslyy zilad (559 4 Lesiius

FA o ylos IV 0,98 NP ¥ liwali o o) ys owlidiylgy lallae anbilad



Ol)Sed 9 (o 5
033,55 sloygSh Gl slagsimngsy > 29300 Sleay 11 050
Lgas bled
9 UigR cnl slacudgiome S0 jldigel (g oy 53—
ool (65 pine (slooged 3l oan] Clidog )3 39 se dlgibn
g
ey b9y cnl OO e 9 (il 4 dag b ol
slp JoSo oy i (slaazmen 118 S5 20 oy 12500
13 S 298 odlatwl jhayhad (LSS5 osese il
38das ol 3l (gl 08 lgsal (g1l Conl (Sas G20 glhoomer
5 bl) Wil IS5 Bls b Slee fasi L
2 deSe g (Sloy 3S0s) nl (il oy g (VoVY oo
3)5es d9ut0 9 (pbaMistl dangi (4l oo (090 4255 (B
el )85
NS SllaaMo
S bl p w3l e ( IW] cllasMe coley caes
ol wloyee (lpobl (oinghy 2ol 3 jgax 4 (BASCS b
b ool BanS S i ads @ 58 cleMb)

ORBgk Slapite den (SIS 5 Ll (b ) (Bt g ples
il ¢S lie ol

&le o)l

S blie ol i ) s lolsl b

SISy g S
P8 i JLIK5 )9 5 2ble glad <o o508 LL
03)S S ph gy ()l

References

1. Aiken, C. A, & Becker, K. A. (2023).
Utilising an internal focus of attention during
preparation and an external focus during
execution may facilitate motor learning. Eur J
Sport Sci, 23(2), 259-266.
https://doi.org/10.1080/17461391.2022.2042604

154

s |y gy 5 4295 ol (05 e 20 jligdylad i
G5l ) U ren 4y (VVY @l g )
B s ol 4 cund Ol el sasasby ol 4 GBI g0
sl Jus bled oLl ool slacglss a5 wlcenl
(S SIS 5 (VY (hlSen 5 SY) 3l 0925 (5 >
HSer 5 (Bg) 29800 Cuys S (il 3 (Bog sl
2l 23 ik lad (5 wox g CubS  ggga el g (Y4
b 5l oo)lse 4 (g o0 & D9 (alacudgione (> g i
Olibzshd cald) clr (5)lads (oS gl e 3929 pas
228 0yl U5l (B ()l pie g gl 50 &S 5 e
EpSe (sdl> e ‘uj‘l Sladss (> o 23,5 oo dlaguiiy el Og.l
235 )3 oy 290 ey cnl 58Nk g o0 Blod
Ol

09,5 anlotiz (slos S o] (sla gy )3 298 o dlaidy—
OB )9 2Sdee hodies g pale slajuiite 58 (JUb J 8
Db 4818 jlaine (glasman 1) Sy o0 ol axy

398 48,5 )3 )3 gy oy S 09,5 395 0 Sl
il (e U o9 4 ks 5> ol Jlesl (g Loy xSl
B R

g Sglite (o559 slaaid; (g5 » wlde slajiagg plxh
OhB)y9 @l gl Slos plos ()

bl dmols Codgime ¢ gyl wie (SlBCodgime I (S -
Aslie by o cSlie 4 pols oS by (00l,8] Sl g g
Gl Sglizo oo b g Canmis 93 51 )Ll yslaie pom 4y iy
9 Comix a5 Jloyd Al Glagh )0 €S0 g (o) Sen 4 g
s 9 e (slp sise Jale imgd 15 gl 5l o

2. Alipour, Ahmad. (2011). Neuropsychology
Introduction Book. Tehran: Payam Nour
University. Payam Nour Publications. In
Persian

3. Angius, L., Santarnecchi, E., Pascual-Leone,
A., & Marcora, S. M. (2019). Transcranial
direct current stimulation over the left
dorsolateral prefrontal cortex improves
inhibitory control and endurance performance

FA oylosd MW 090 VoY (yboauli ¢ o) 59 wlidyly lelllae aoliliad


https://doi.org/10.1080/17461391.2022.2042604

155

in healthy individuals. Neuroscience, 419, 34-
45,
https://doi.org/10.1016/j.neuroscience.2019.08.052

Amouzadeh, F., Moradi, H., Gharayagh Zandi,
H., Rostami, R., & Moghadamzadeh, A.
(2022). Impact of transcranial direct current
stimulation (tDCS) on the visual sustain
attention of ADHD student-athletes. J Sports
Motor Dev Learn, 14(2), 17-33. In Persian
https://doi.org/10.22059/jmIm.2021.325671.1586

Amini, D., Almasi, M., & Noroozi Homayoon,
M. (2022). Effectiveness of sensory-motor
integration exercises and computerized
cognitive rehabilitation on executive functions
(working memory, response inhibition and
cognitive  flexibility) in children with
Attention  Deficit/Hyperactivity — Disorder.
Empowering Except Child, 13(2), 95-79.
https://doi.org/10.22034/ceciranj.2022.318579.1619

Ayache, S. S., & Chalah, M. A. (2020).
Transcranial Direct Current Stimulation and
Migraine. The Beginning of a Long Journey. J
Clin Med, 9(4), 1194,
https://doi.org/10.3390/jcm9041194

Barkley, R. A. (1997). ADHD and the nature
of self-control. Guilford press.

Besharat, M. A., Ghahramani, M. H., &
Ahmadi, N. (2013). Athletics impulsively
traits: A comparison between contact and
noncontact sports. Res Sport Manage Motor
Behav, 3(5), 13-23. In Persian

Brunoni, A., Nitsche, M., & Loo, C. (2016).
Transcranial direct current stimulation in
neuropsychiatric ~ disorders. Cham, CH:
Springer International Publishing.
https://doi.org/10.1007/978-3-319-33967-2

w505 5 (85100 4 g5 (LACS) jRo slanzxen 1,8 Sy ,o0 Wil

10.

11.

12.

13.

14.

15.

FA o ylos IV 0,98 NP ¥ liwali o o) ys owlidiylgy lallae anbilad

Brimmell, J., Edwards, E. J., & Vaughan, R. S.

(2022). Executive function and visual
attention in sport: a systematic review. Int Rev
Sport Exerc Psychol, 1-34.

https://doi.org/10.1080/1750984x.2022.2145574

Chen, T., Wang, H., Wang, X., Zhu, C,,
Zhang, L., Wang, K., & Yu, F. (2021).
Transcranial direct current stimulation of the
right dorsolateral prefrontal cortex improves
response inhibition. Int J Psychophysiol, 162,
34-39.
https://doi.org/10.1016/].ijpsycho.2021.01.014

Etaati, Z., Gharayagh Zandi, H., & Bahrami,
A. (2021). The effect of attentional focus skills
training on flow of basketball players. Iran J
Motor Behav Sport Psychol, 1(2), 11-20. In
Persian

https://doi.org/10.22034/ijmbsp.2021.285691.1013

Gao, Q., Chen, W., Wang, Z., Lin, D. (2019).
Secret of the Masters: Young Chess Players
Show Advanced Visual Perspective Taking.
Front Psychol, 10, 2407.
https://doi.org/10.3389/fpsyq.2019.02407

Giordano, J., Bikson, M., Kappenman, E. S.,
Clark, V. P., Coslett, H. B., Hamblin, M. R., &
Calabrese, E. (2017). Mechanisms and effects
of transcranial direct current stimulation. Dose
Response, 15(1), 1559325816685467.
https://doi.org/10.1177/1559325816685467

Gaynor, A. M., Pergolizzi, D., Alici, Y., Ryan,
E., McNeal, K., Ahles, T. A., & Root, J. C.
(2020). Impact of transcranial direct current
stimulation on sustained attention in breast
cancer survivors: Evidence for feasibility,
tolerability, and initial efficacy. Brain Stimul,
13(4), 1108-1116.
https://doi.org/10.1016/j.brs.2020.04.013



https://doi.org/10.1016/j.neuroscience.2019.08.052
https://doi.org/10.22059/jmlm.2021.325671.1586
https://doi.org/10.22034/ceciranj.2022.318579.1619
https://doi.org/10.3390/jcm9041194
https://doi.org/10.1007/978-3-319-33967-2
https://doi.org/10.1080/1750984x.2022.2145574
https://doi.org/10.1016/j.ijpsycho.2021.01.014
https://journal.imbspa.org/article_137289_3d2452909be6e36912ebabf2f4ee1bb9.pdf
https://journal.imbspa.org/article_137289_3d2452909be6e36912ebabf2f4ee1bb9.pdf
https://journal.imbspa.org/article_137289_3d2452909be6e36912ebabf2f4ee1bb9.pdf
https://journal.imbspa.org/article_137289_3d2452909be6e36912ebabf2f4ee1bb9.pdf
https://doi.org/10.22034/ijmbsp.2021.285691.1013
https://doi.org/10.3389/fpsyg.2019.02407
https://doi.org/10.1177/1559325816685467
https://doi.org/10.1016/j.brs.2020.04.013

o

16.

17.

18.

19.

20.

21,

1) g (o015

Jin, P, Li, X., Ma, B., Guo, H., Zhang, Z., &
Mao, L. (2020). Dynamic visual attention
characteristics and their relationship to match
performance in skilled basketball players.
Peer], 8, €9803.
https://doi.org/10.7717/peerj.9803

Jahani, M., Nasehi, M., Tehrani-Doost, M.,
Harirchian, M. H., & Zarrindast, M. (2022).
Investigating the Effect of Anodal tDCS on
Sustained Attention in Patients with MS. J
Cogn Psychol. 10(1), 73.

Jazini, F., & Sheikh, M. (2022). The Effect of
Transcranial Direct Electrical Stimulation
(tDCS) of the Visual Cortex on the Acquisition
and Persistence of Motor Performance and
Working Memory in  Children  with
Developmental  Coordination  Disorders.
Neuropsychology, 8(2), 59-72.
https://doi.org/10.52547/shefa.10.3.1

Kiyani, R., & Derakhshani, E. (2022).
Investigating the effect of Neurofeedback
Training on the accuracy and Concentration of
professional chess players. J Sport Manag
Motor Behav, 18(36), 34-17. In Persian
https://doi.org/10.22080/jsmb.2021.14497.2898

Keller, A. S., Leikauf, J. E., Holt-Gosselin, B.,
Staveland, B. R., & Williams, L. M. (2019).
Paying attention to attention in depression.
Transl Psychiatry, 9, 279.
https://doi.org/10.1038/s41398-020-0748-3

Kavianpour, F., Malekpour, M., & A'bedi, A.
(2013). Efficacy of executive functions
training (response inhibition) on the rate of
impulsivity in preschool children with
developmental coordination disorder: Single-
subject research. Arch Rehabil, 14(1), 70-80.
In Persian

22.

23.

24.

25.

26.

27.

156

Ke, L., Lanlan, Z., Jian, Z., & Jianing, W.
(2021). Comparison of open-skill and closed-
skill exercises in improving the response
inhibitory ability of the elderly: a protocol for
a randomised controlled clinical trial. BMJ
Open, 11(11), €051966.
https://doi.org/10.1136/bmjopen-2021-051966

Louedec, J. L., Guntz, T., Crowley, J. L., &
Vaufreydaz, D. (2019, June). Deep learning
investigation for chess player attention
prediction using eye-tracking and game data.
In Proceedings of the 11th ACM Symposium
on Eye Tracking Research & Applications (pp.
1-9).
https://doi.org/10.1145/3314111.3319827

Lage, G. M., Malloy-Diniz, L. F., Neves, F. S.,
de Moraes, P. H. P., & Corréa, H. (2012). A
kinematic analysis of the association between
impulsivity and manual aiming control. Hum
Mov Sci, 31(4), 811-823.
https://doi.org/10.1016/j.humov.2011.08.008

Luna, F. G., Roméan-Caballero, R., Barttfeld,
P., Lupiafiez, J., & Martin-Arévalo, E. (2020).
A High-Definition tDCS and EEG study on
attention and vigilance: Brain stimulation
mitigates the executive but not the arousal
vigilance decrement. Neuropsychologia, 142,

107447.
https://doi.org/10.1016/j.neuropsychologia.2020.107447

Labree, B., Hoare, D. J.,, Gascoyne, L. E.,
Scutt, P., Del Giovane, C., & Sereda, M.
(2022). Determining the effects of transcranial
direct current stimulation on tinnitus,
depression, and anxiety: a systematic review.
Brain Sci, 12(4), 484.
https://doi.org/10.3390/brainsci12040484

Mohammadbagher, A., Mohammadifar, M.,
Aminbidokhti, A., & lzanloo, B. (2020).
Success factors of professional chess players:

FA oylosd MW 090 VoY (yboauli ¢ o) 59 wlidyly lelllae aoliliad


https://doi.org/10.7717/peerj.9803
https://doi.org/10.52547/shefa.10.3.1
https://doi.org/10.22080/jsmb.2021.14497.2898
https://doi.org/10.1038/s41398-020-0748-3
https://doi.org/10.1136/bmjopen-2021-051966
https://doi.org/10.1145/3314111.3319827
https://doi.org/10.1016/j.humov.2011.08.008
https://doi.org/10.1016/j.neuropsychologia.2020.107447
https://doi.org/10.3390/brainsci12040484

157

28.

29.

30.

31.

32.

33.

the role of brain’s executive functions
considering the mediating role of resiliency. J
Psychol Sci, 19(89), 579-591. In Persian

Mannarelli, D., Pauletti, C., Petritis, A., Delle
Chiaie, R., Curra, A., Trompetto, C., &
Fattapposta, F. (2020). Effects of cerebellar
tDCS on inhibitory control: evidence from a
go/NoGo task. Cerebellum, 19, 788.
https://doi.org/10.1007/s12311-020-01165-z

Mehrvali, F., Atash Afrouz, A., & Omidian,
M. (2023). Comparison of the Effectiveness of
Transcranial Direct Current Stimulation and
Sensorimotor  Integration on  Executive
Functions (Cognitive Flexibility and Response
Inhibition) of Students with Specific Learning
Disabilities. J Learn Disabil, 12(4), 114-99. In
Persian

Machado, S., Travassos, B., Teixeira, D. S.,
Rodrigues, F., Cid, L., & Monteiro, D. (2021).
Could tDCS be a potential performance-
enhancing tool for acute neurocognitive
modulation in eSports? A perspective review.
Int J Environ Res Public Health, 18(7), 3678.
https://doi.org/10.3390/ijerph18073678

Nejati, M., & Nejati, V. (2012). Frontal lobe
function in chess players. Acta Med Iran,
50(5), 311-314.

Oliveira, P., Barbosa, M. Z., Thome-Souza, S.,
Razza, L. B., Gallucci-Neto, J., Valiengo, L.
D. C. L, & Brunoni, A. R. (2021).
Transcranial direct current stimulation (tDCS)
in the management of epilepsy: A systematic
review. Seizure, 86, 85-95.
https://doi.org/10.1016/].seizure.2021.01.020

Shahhosseini, M., Sabahi, P., Makvand
Hosseini, S., & Golmohammadi, B. (2020).
Effectiveness  of  mindfulness  sport

w505 5 (85100 4 g5 (LACS) jRo slanzxen 1,8 Sy ,o0 Wil

34.

35.

36.

37.

38.

FA o ylos IV 0,98 NP ¥ liwali o o) ys owlidiylgy lallae anbilad

performance enhancement (MSPE) on
attention, planning and sport performance of
elite Judoka. Shenakht J Psychol Psychiatry,
7(2), 37-52. In Persian
https://doi.org/10.52547/shenakht.7.2.37

Seymour, K. E., Mostofsky, S. H., & Rosch,
K. S. (2016). Cognitive load differentially
impacts response control in girls and boys with
ADHD. J Abnorm Child Psychol, 44, 141-154.
https://doi.org/10.1007/s10802-015-9976-z

Sharifmusavi, F. (2022). The Relationship
Between Executive Functions with Family
cohesion, Positive Youth Development and
Emotional Maturity among Adolescence: The
Mediating Role of Emotional Regulation.
Journal of Cognitive psychology, 10(2), 101-
118. In Persian

Sandford, J. A., Fine, A. H., & Goldman, L.
(1995). A comparison of auditory and visual
processing in children with ADHD using the
IVA Continuous Performance Test. In annual
convention of CHADD, Washington, DC.

Simani, L., Roozbeh, M., Rostami, M.,
Pakdaman, H., Ramezani, M., & Asadollahi,
M. (2020). Attention and inhibitory control
deficits in patients with genetic generalized
epilepsy and psychogenic  nonepileptic
seizure. Epilepsy Behav, 102, 106672.
https://doi.org/10.1016/j.yebeh.2019.106672

Shabahang, A., Abedanzadeh, R., &
Ramezanzadeh, H. (2022). The Effect of
Transcranial Direct Current Stimulation on
Inhibitory Control and interference Control in
Athletes and Non-athletes. Pol Psychol Bull,
53(2), 184-192.
https://doi.org/10.24425/ppb.2022.141866



https://doi.org/10.1007/s12311-020-01165-z
https://doi.org/10.3390/ijerph18073678
https://doi.org/10.1016/j.seizure.2021.01.020
https://doi.org/10.52547/shenakht.7.2.37
https://doi.org/10.1007/s10802-015-9976-z
https://doi.org/10.1016/j.yebeh.2019.106672
https://doi.org/10.24425/ppb.2022.141866

RULS T

39.

40.

41.

42.

43.

44,

Thomson, P., Vijayakumar, N., Johnson, K.
A., Malpas, C. B., Sciberras, E., Efron, D.,
Hazell, P., & Silk, T. J. (2020). Longitudinal
trajectories of sustained attention development
in children and adolescents with ADHD. J
Abnorm Child Psychol, 48(12), 1529-1542.
https://doi.org/10.1007/s10802-020-00698-5

Vaughan, R. S., Hagyard, J. D., Brimmell, J.,
& Edwards, E. J. (2021). The effect of trait
emotional intelligence on working memory
across athletic expertise. J Sport Sci, 39(6),
629-637.
https://doi.org/10.1080/02640414.2020.1840039

Vaughan, R. S., & Laborde, S. (2021).
Attention, working-memory control, working-
memory capacity, and sports performance:
The moderating role of athletic expertise. Eur
J Sport Sci, 21(2), 240-249.
https://doi.org/10.1080/17461391.2020.1739143

Weidler, C., Habel, U., Wallheinke, P.,
Wagels, L., Hofhansel, L., Ling, S., ... &
Clemens, B. (2022). Consequences of
prefrontal tDCS on inhibitory control and
reactive aggression. Soc Cogn Affect
Neurosci, 17(2), 120-130.
https://doi.org/10.1093/scan/nsaal58

Wimmer, R. D., Schmitt, L. I., Davidson, T. J.,
Nakajima, M., Deisseroth, K., & Halassa, M.
M. (2015). Thalamic control of sensory
selection in divided attention. Nature,
526(7575), 705-709.
https://doi.org/10.1038/nature15398

Wu, C. H., Nien, J. T., Lin, C. Y., Nien, Y. H.,
Kuan, G., Wu, T. Y., ... & Chang, Y. K.
(2021). Relationship between mindfulness,
psychological skills, and mental toughness in
college athletes. Int J Environ Res Public

Health, 18(13),
https://doi.org/10.3390/ijerph18136802

158
6802.

FA oylosd MW 090 VoY (yboauli ¢ o) 59 wlidyly lelllae aoliliad


https://doi.org/10.1007/s10802-020-00698-5
https://doi.org/10.1080/02640414.2020.1840039
https://doi.org/10.1080/17461391.2020.1739143
https://doi.org/10.1093/scan/nsaa158
https://doi.org/10.1038/nature15398
https://doi.org/10.3390/ijerph18136802

