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Abstract

Introduction: Voluntary actions are preceded by neuro-electrophysiological “Bereitschaftspotential (BP) or Readiness Potential” (RP).
The Readiness Potential (RP) is a slow negative shift in neuro-electrical potential generated by the brain that begins at about a second or
more before a self-paced voluntary motor act. Benjamin Libet’s famous experimental findings led us to conclude that voluntary acts can
be initiated by unconscious cerebral processes before any conscious “willing or intention to act” appears. This empirical finding strongly
challenges the old notion of “free will” which argued that the conscious intention or free will initiates the onset of the specific cerebral
processes that mediate the act. Later researchers have found that RPs were absent or reduced in brain illnesses like Parkinson disease
and some mental disorders like Tourette’s syndrome. Based on Libet’s method, the present study aimed to examine the differences of
Readiness Potential’s components (Peak and latency) among persons with bulimia Nervosa compared to the control (normal) group.
Also, this research investigated and compared the perceived time of willing to action (W time) and the perceived time of action itself (M
time) between the groups. Bulimia nervosa, as a mental health condition and an eating disorder, is characterized by eating much food
and then taking inappropriate steps to prevent weight gain, such as vomiting or misusing laxatives. People living with bulimia feel that
they are not in control of how much food they consume during an episode of binge eating and subsequent purging, which usually occurs
at least once a week. Binge eating refers to eating a large amount of food in a short amount of time. Purging refers to the attempts to
get rid of the food or calories consumed.

Methods: Thirty-six subjects (19 with bulimia and 17 normal) participated in two 40- trial blocks. In the two blocks, subjects were
asked to press a key at any time they felt the “willing” or desire to do so. In the first block, subjects reported the perceived time of will to
act of pressing the key, (W) and in the second block, they reported the time of pressing the key itself (M). Reports of W time (in the first
block) and M time (in the second block) depended upon the subject’s recall of the spatial Libet’s clock- position of a revolving spot at the
time of her/his initial awareness of doing (M)/intending (W) to press the key. During all procedures the 64-channels EEG was recorded.
Results: Results showed that no significant differences in “W time” and “M time” between the groups. Nevertheless, EEG data from
the “W block” showed a significant difference between the bulimia and normal groups in the “peak component” of CP1, CP5 and PZ
Channels. Peak components of these channels were more significant in the bulimia group than in the normal one.

Conclusion: As these significant channels are related to the parietal lobe, and the parietal lobe is related to awareness of willing to act,
the current study’s findings show that the awareness of will and intention to act among persons with bulimia nervosa is disturbed at the

neuroscientific level.

Keywords: Readiness potential, Intention, Voluntary action, Electroencephalography, Bulimia nervosa

*Corresponding author: Alireza Moradi, Professor of Clinical Psychology, Department of Clinical doi.org/10.30514/icss.22.4.1
Psychology, Kharazmi University, Tehran, Iran
Email: Moradi@khu.ac.ir


http://dx.doi.org/10.30514/icss.22.4.1
http://orcid.org/0000-0001-5351-6017

HP lxao

S Ll e Il A=

- 9,.: allae

Lot 93 SIS (51,19 3131 38 (5811 ol T3 93 OIS > 30 (FOboT Juwwiliy S A o g Jos W 31 AT S o glis

F‘s;w.i ‘576(5 ‘5": ‘YLSQL,’TSJ-*M':’ Lé) ‘

T 59050 Lo pude 015 g ylail anbld

Ol el oS8 5 e olReils o il (oalitipl) 655 somils

Ol eOlA8 (solom oBadls (il (ol g 09,5 ¢ Sidly (oulidipls; Sbeal .Y

Ol el s st e oIS o g (5L pole 0uSiingly ( SHLD (g5lu Joe 09,5 jholiwl ¥
Ol oy eblady Sig psle olKails «g,s) pole Slidas ;S 0 oliwl F

(8l Joe Sy (Solel Jailny, b Solel Consy ogles Libet bgy 4 G L Lingh cpl o tdoddo
5 Loelgy LS & Mo 05,5 99 Gy Joe o el 5l o Shol loj 5 Jae wuad o STyl o (eizean
28,5 1,3 dalllas 5)50 Pl 0Bl gole 04,5

ools &Sy oD B Soly g0 0 (UMl a8 (sole a5 VY g Leasdgy ST (hlo 45 1) ogesl Y9 34U igy
SlaeSs aiiulgs a5 g o Libet el &jhe 4 azg5 b 0l oo dlwlgs o Sogejl 5| Sob 95 o 40 .a5al
095 STl ey pgo Sl ;o g adS pols jLasd J,Q.C Sy dad STl oy o iogesl Jol Sab o .axmo jLis |,
Ledl 31, S3Mlinily U1 aulSim 5 al5 (gloailgn 4 bogrye el laan 5 aiols G55 |y alS ols L2 Jae
5,5 et JUIS PF o

ool lad e g auad STl ley Bl 31 09,5 98 (s (g)lobine glts aisSaan a5 ols las laazdly Hryvelf)
adlge 5o T ey 1S slaesls 5l abol gulis Ll b sg25 &S ol b Joe STl oloj 5 a5
BB g Leodgy S 025 09,5 9 (1o gylobine glas P, g CPLCP sla JUIS )0 o g ad STyol Sib 48
Sl las (eole) Pl

Laazily (al ot Lassye e &iloal iy L 05,8 99 (o 00 Jolins sla JUIS a5 (ol & azgi L 35585 A0
S lcaas mho ;o Ladgr LS @ Mo o3l jo Jae plol Jo g aad 5l T 4 sims o olis

el )

AR/ T/TY edl 4o
WA4/-¥/ oY 23l TN
WA/ ALY 200 9

Sl el
ol Joily
5Tz aad
sl Jasl
S5 sy S
Leoese JOL2

J o Ok 5
il slitilg, oliel solpe Loyl
(oplgr Bl (b (bt s 09,8

olrl ol
Moradi@khu.ac.ir :_uos |

doi.org/10.30514/icss.22.4.1

Citation: Ansarinejad F, Moradi A, Khosrowabadi R, Fathi Ashtiani A. Differences on “Awareness of willing to act”
and “Readiness Potential” components in voluntary actions in bulimia nervosa. Advances in Cognitive Sciences.

2021;22(4):1-13.

Free) of;1 sal,l b (Conscious will) olTsgs sol,l Gb o s
RP g5, b Glojor b ol (i o8Tog3 301} a8 o ls ,Uasl (will
ol pls (1) sans | ou.ué%Lo.cleﬂl Oleyd jre ds g 00,5 Sl
Sy 505 g5 Lidly Loe bl (gl oS T553 e | 0 S, 3]

VR VFY
Sobel Jwsily, L (Bereitschaftspotential (BP)) Solel cuxsy
Jamily o e ol,] o5 o (Readiness Potential (RP))
g oS g8 he Ly a5 Sl 33 ()l ead o (Sl
alulgz=o93 (gol)) (25> Joe SOl Gy i b 4l SO Sg0
B 1Y V) sl sns e (Self-paced voluntary motor act)


http://dx.doi.org/10.30514/icss.22.4.1
http://orcid.org/0000-0001-5351-6017

10,5 alaki a5 o S o oS el 4 o Soge;3] (D) diauzuiw |y
Sz 590 Sl p)l5e YOP - o e o T ayyie lr @
el @850 ax 4T s 3155 45 o eod atwly a Soge;l ;)
Slasdls 1) 095 Caws o b Sl ol &8 > 6l Joe 5 b
Wlosls aloxil Ll 1) oS 1> adge ax 5 (W atulss g Joo glad)
ooletl b g (Conscious Movement (M)) Jos 9 oS5 ;> Dgliad)
S asetie |y el ol ey el 5z Bk Copdge |
DO+ RP L _Solal ooilsy 45 ools oLt sl cnl ool
o Soge;l 00,5 oo 5lel ailsls] Gz Jloel 5l iy 4l p)lie
3 asl pylia Yo

g g o5T a4 i Sl pally o5 >

s RP 9,3 5l ow 4l )30 ¥ o YO

(5) 05285 Spp0 (los 5330 oo ]p T £, b plojen o5
3L slogiagy Llecews (ol I (B o DYl 5 Al ol
o Gl (o s ey, g Slasl pgle 339 50
3 oid,S b L (0 F) il Sen g Libet lawgs b oy s,
Deecke 4 Kornhuber «(Y) Kornhuber 5 Deecke sl yings
Kornhuber 5 Deecke .o pll (V) ol,Se 4 Shibasaki 4 ()
ooyl &S s sl o i b Al G osgas aS wisls lis
bl o] & o (S ol 5o e (55 lyogs
Libet aslsl ;o (V) 05,5 0 yowe &5, oyl @ Colys 10 a5 090 o0
ey G Baly (] o a5 Wols iy 1 oty (1Ko
(Willing, to act (W)) Jos suab o5logs 2T 5 RP) Sobel

©) o,Sen g Libet oy 5l Soleds z,b ) IS

S ES > Slp B vl g e &S Wad e (B Joe
Sl i ol o )T e8> a8 cal e 09 sl o S
o, ells ol 31 Yzl a5 5,5 o s i Libet (1)) wiay
3 Ssliie sl Sy sol)lwe s (Impulsive actions) _ailss
Sl Sis Ysere RP &ylie ol (F) axsly ansls RP Ll
5 (g 9,50 ol (Solol Juwily was) (Peak) «aldy o>
53 (4l p,l50 bl 5 Folel Sl jloy) (Latency) «aslSoa»
Slos ort (5 255 4 i L Lo sng, s o 428,515
Jos g o5 logs aad (y Aol ad GolisS crge (S0,
ol loazdl ol o 3Ll 50 o5Togs auad ol 31 oyl 4o g o
593 Jos g ol8Tog3 auad (pu (g 50lsS 3l LalSS ol 81 aS sls
a5 W5s,S odmlive piored o oo Lid ST e o8l 4y cos
b aS g0l (gl olTog3 wuad dlaxd o RP) (Solol Jusly
Sr o=k (Peak amplitude) B dsls wjls plKin ps o5Togs
Eso50 ol (VY) &)ls pllinog; ol§T¢9>' duad aS g0l 8l L ols

o> b og> Jlesl o JpuS elas! Ll 1ol 81l 0gd oo o

basie 4y a5 pl gl oS SIS o2 5l Leol g0 ousles oo ] o
3 35 o0 Koo 3ae 45 25010 o (4Lt sl ey wiledlb| Libet
Sgud oo ol oo,S Egyp solal S Cowd b uS gg,0 1) des oS
e S5 & S (D55 BB (BT GigSae o5 o 5l iy
dad a5 Casls Libet a5 ) pgo il aiils 5425 € comonai®
3aS 5l wilg co Sloy i 1) s &S > F5lel o5Togs
ol b gs,h b oS Cawd b ail pade ol 5 as asb oS5 ,>
S iz @8lg 50 Lol (F ) ail plojes Joe ] 5 ol 5500
S dlad i g aal o cyiiu g ol | a4 0 aseie g
Cde osmlﬂa? aS ols oo Ll 9890 (pl (A A) QT Cde @ el

O+ ol Tl g By aSLy s Lol
JA.C LY «J_:_Q 9 Juad» ‘_g‘)_.» olf]&? :b):u S Kuls oS u)‘
Jbe lp sl @5 )15 g ks Glogw)p 350 55 el
Cawlgz b e Blal isw a5 wiols lis )l ee g Desmurget
Lo ol gaie (o 0510 S5 4 € oo g o
Cod et il )0 she Bkl pad (S SIS o0 L Ll ol



9 S o> 0 9,55 ST lls Sl a5 pidls b g
3y s I l>o (Body ownership) Jo oSl >
OAAY) s by gz 8355k Jelse 51 g0 ol pudlie oSS
b s 4 (0 ) G)lSea s Libet (g, ool  pol> iags
S35 Liagh 4y Gl 516,855k L sl sl g SG 5l a0
gl s siwe Libet &d 3 530 o9 31 g 0l sl 5o il Liges
(5,5 Gl b s e oW o RP)  Solel il slaadlse
wals 1,8 dalllas 0j50 (Ladgy PLSD) WS ol 51 (SO jo 1,
loadlse Sl 5l Ladgy ST Il 5 gole 055 90 slacsls
SR sy 00 M &S > STyol g Woaiilss g Juo STyol RP
loglay | plaw 90 4y i (pl 09 0 odalive a5 [sbo lan 0o
loailie 4y a5 )18, (cwlidceae mhaw (S5 105105 (0 09,5 99
8, Sl 6,5 55 a5t (Sobol Jamily) JLd; (g 530
Ol S e oylil 28 slbadlhe 4 aS (CS o SThol g e STH0N)
g G5l aes lis jlolise ©glas mhaw plaST (0 05,5 g8 ol )8l a5
3 g oS SaS Loy LS coale 5l L 5 380 coliss 4y wlgs oo

il T Lo gl | aldlae 5 6508y ol S0 (19

S
Y20 F) o9 ol Sen g Libet g, 5l aid S 5 taghy cnl b,
©ole 05,5 90 B o JLuw B0 UVA w556 L cews conly b_;ayﬂ
V) boddge ST 5118 09,5 9 (30 S50 5 0 8 VY ,85Y)
Sla ogeil io,S CS 5 ey cnl 5o (e 58 T g o 410
09,5 (Sl ol QBRI o yiws )3 (S diged By 4 09,5 90 2
D9 598 (SHR ol S 4558 5l el 092 pas sole
Sl oley 1o a4 axzlie b Loy ST (sl)ls 095 sl Goges]
om g b ) en 4 Dges plieS (ly93 n (oD ohg 4
28l )3 5 lzme WLl ly) 99 Lawgs SCID adl LSl aes demlas
3Bl s 50l lg Pt (g1l 09,5 45 dbond gy S auseis
o o ly alie oail Sl o lizme 5 (69,8 & j50 41 09,5 53 52
oSl BBl e Jas s, sdws,l > ‘530946)'] > 2 g0
Abl; plaled domio ol (6 e S0l O+ Alols ;5 45 (59 4 i o0
4 Ssb 4 285 oo )18 alS amio (55 5l Canly Cews g s 13
,Led (Space key) alols ollS” (g, o Lal xS L wilgn o)) 4
o903l a5 5gr Jlauay Libet cels bl ol dxio (59, 000
I3l g a5 cels (S ol T 4y g3l Jsbo ) Canslioo
gl YY 5 ) (6 5o dxio o5 oad o], MATLAB

OF A e sl gp9, JSiw L (Sense of agency) «oolole
5o dlacedad Jlos! 5 (gaieduad popie a5 ol viize Haggard
ailaeaad Jloel gl a5 510,58 oo )18 ludl cople § ol (8
olgzds Bus & 4 Howw, Sz SN S ol Jas Jels
355 Joe 53y R0l S el 2,25 55 €oglile b
5 latenad Jlasl adly )5 b Jos ol ol sl 5
s 50 1y Feyp laslug, 5leg S g0 ol 5l il culsle
iome (850 )3 60 5 Fe (5> (PP 0 oS s 2 o
S, ol ele o Blags &y oS (Glalal Lisu ,o Ylas)
woly las 50 oo 5 Ganos .(V+) aes oo IS 1) €
2571 (Tourette syndrome) &,g5 55Las 4 Mo llg>g5 a5
WS (oo 428 2B L S 098 4 Cend ) (W) Joo a8
OF) ol S5 05,5 alice L3l yo M) as obsj 51 25T Ll
die, 0w ol a5 il o o Ken g Edwards o>es
oley oy 4 g M) Jee sk (Functional tremor) os,5,18
OF) 08 o STyol Wl S8 08,5 51 500 1, (W) es od
s plonil bl o] Gl hlos 65, 52 sied SR By )
WeS g &S 2 plnil g QLI iy a5 2087 A1 ol lews
8929 cnl b axidlad «aad b Lo sod sl a4 o sl 25T
S 005 g5rd 50 SShe ailbal ol s plleny (>
EBge 4z A s50 wiiwdlgi so llew (pl Laslas las salls aules
Slp olsaad slas 1) gley ailys cod Lol wisls plxl |, &5 >

(O0) 3 asein |y aial o5T o5 >
oWsl 5l S DSM s 5l (Bulimia) eae (5,65 5 SO
ol Sy aw Jold a5 098 o0 Cgmine 6,5 BT LS, wxly
sbe,ls, «(Binge eating) s 55, 5l slowigd )| S5 slao, g0 s
5 (Inappropriate compensatory behaviors) cusliel o
A8 pae G b (Koo a5 oy IS0 4 o ke sl los>
Oy O 69, g (G99 sla iagh (VF) Sl ol en
Eshkevari .col 48,5 &0 a3liceas gl Shy wlol »
o 5l 0,8 s a5 |, (Embodiment) puss pggie o, San 4
sl oo (Sense of self) yiines um ols |, cal iogs
G YL conlus (0,95 OS] 4 M o 81 a5 wiadies L'
lia! Oldbl 05 o e (S a5 Wil €5l ledlb
2OV WK el 1) 0s5 Jay wlulus! g (Interceptive)
Ll b gz s B (6 uS50 055 SIS a4 S o3l &l

ol 5l eawl Casay slaadl 4 axg5 L .(VA) &Sl lisas g o



L s 5ko glyel 45 92815 355 oo (65, (BEG) 315 il S
oas aiulss o gogasl 5l Jds (e 4y 05 g0 2ud 503l (b 1,
S (s leogS 35 Sy I B e (b og

(315 Ml S s

WS el A FY b slasy iUl Lawg (gyie glyel ol
P Ay > gz e 958l g g s FPZ 3 (e 0925l
EOG) 3l 55dssTopsl JUIS oy 8,50 L3 (S,
(Artifacts) olegias Lo, cuz (Electrooculography
adlye Jdod 5l laosls gomal (gl 092 o 485 S0 )8 55 ool
solarw! (Independent component analysis ICA)) Jai.s
b selus LFIR )35 0leo ild laosls (5510 Sz (e 05
Ao a8 by s e Fe b

aidl

Jol 09,5 285 13 ioniw 5)50 ooy alwd g0 idgl cpl jo
Shhol 5 (W) Juo SThol 5l la Soge;l (5,155 51 a8 axiws olaosls
o ley b Wl 5o e 138l 5 Lawsgs a5 ool Caway M) &S >
pgd 09,5 ol 030 5l (ahold 0 LS il 00,8 sBly b))
dais) ald glaadlge a5 aws EEGLAB i oowl cawss slaocsls
aslSan g (S 9,500 0oy 4 (Sobol Jomily gito b cute ol
) RP sl jloges (rizran o (a5l p)li0 aoly 4y ald g589 (o)
Shyol 5 (W) Joo STl sla e ol L] jo gl g0 Julis
4.136[.@4.0.!}0 a\.olo\)o5n,...,56a ML‘LA 05; 5.)u.u‘) (M) J):>
o0 5B ()2 )90 09,5 93 (1) elim

STyl yeiie a3 3l ardsy 5 ol (sl o503l 09,5 90 dulin jsliaro oy
LQwiﬁL».A g.:al.o.) S¢>9 L: DB 0 ULMAJ \ JS‘A} 5 AW 43‘)‘ GL..» (\
(P>'/~()) Kevowes) )L)Lum G)LOT bl )l Lﬁujl&.l u.)‘ 05; 99 O

Hlas Al 0 camsg o o |, olael )] sonmas s aS el
ooy G a8 e S8 4y g slalai B0 B Ve B «jho sl o
hecelo 55 50 Coomw a3 ] 802l g 0gs 0 s (g, olael o ]
Eoro Caelw slady jie &S 1> gz 0 (Hho dai) VY Cel ooy
Jo 4B Y0P o] JolS' (152 o oS g0 40,8 o0 52 &
ol &g, olael el 63,5 wels oS >k bshs (B) wb oo
ol 9 05 (Sl (19,3 b9 9 S S5y 4 005 (Slyg5 dladli
2By by laiales] b a5 o o atwlgs la Sogeyl 5 .cusls 1,8
LM oS ooy jLad e g WaldS (pols jLad gl atulss o Juo)

.mﬁwluués)ﬁéﬂu@bymapgp
S MW ¥ Sl g0 0 Ladss g o0le 09,5 53 10 (sla oges]
5l & 0 ((0) o) en g Libet iole;l aslen) ssos ools
Bl o5y Jlyg dlais g ol @) az g5 b o o diwlys 0405
dladi CusBge oW Gloil JO s g amo HLid | alols odS clils
GIF S ogesl 4 s pols jlad o, Joo 825 ooy yo 1y S
05031 G rols 5l xS sl 6l (W aislss 5 e SThoh) ams
b s 4 celn (1S5 e 28 baslE SO 4 o, L)
Sygo a4 Sy dhd wlols oS ol jlad 5l a5 og ould
S ogesl 958 g7me 515l Gy 4l pyl50 000 B YO o ol
auiS celu g9, slael olul p a8 1y Goge;l Lawgs sl 53 sae
Sl g s 4l oyl a1y Gl l8le 5 5 olo sa yl38le 5 4 0 oo
(593 Zundly ;0 4l o158 FYIY Jolro celu (59, 4l j2) Sgei o0
S5 el 00,23 B oy ek (2Lb laisS 4 e S (eizen
Sl g sySoplal ail plie 4], oS o (SBly yloj lgre 4y alold
adS ey Jiles o8y ol oo atulgs @oyﬂ 3l pes Sl joauS
a2d o8 elw azgi b W o LL jo g awo Jlis | alsld
emxBge a0 Jljei dladi ools plauil ) oS yols Jlid aS Sloj aS
S plad o aS Cal SIS @ Y M S, Slhol) cnl ooy

6;0)"&‘ Sy LsLhJLSlS ¥ 6L°°5f&l‘ L@G’»o}n)’] “')9.@)’] ‘5|):.>|

P 5T a0 T

Jamo Byl caSilee slass 03,5 i
Y-V/-3A RTINS 1 Loy
-IFY Yt < IAY Joo 1,0
\£51-V4 AA- Y sole
FAUNE- “AR/AY 1 Loy
Jav v oA Sy S0l
1VaUrs Av/Fa Y sole




g A laadlge Ll 5l 09,5 9 G (s loline gl Lo 0 5o
Sl JUK aw bl wolas lias b JUK 51 G e o Mli;’?
el 0o 03,91 ¥ Jglaz 50 Jue SThol Sebs yo oas

CP, JUIS ;0 ald ddse (puSle o w000 LS ¥ Jgo gl
P, JUIS 5t =V/ABP<+[-0) CP, JUIS t_ =\/A+ P<:/-0)
A Lg}J S5 lobiae glas 09,5 50 o (t(m=\/°\/\‘P<‘/~&)
el 25555 Lol g2 09,5 33 (S0l 9590 12 53 9 00

9 48) RP slaadlge jlai 51 (gole g Lol 09,5 90 dumalio

(4ol
3 83le g Loy 09,5 93 50 asllan 5 a8 Slibceas slaadlis
Joe STyol Sl jo a8 5 13 anslie 5 (gm0 90 JUB PV o
1 ylsbias oglis o Lol Bl 5P, 5 CPLCP. JUIS e (W)
LS 5l S Mli.;.? adlie (o dix e wisle las ald dalse
M) &5 1 STol Ssb 1o sislhss L5 bbog 5 cyes g loline oglis

P, 3 CP, CP Gla JUIS ;o ald ddl§o 10 s S o3lil Jol e (29,5 09,8 Jule zoham 51 S0 j0 50 (29,5 0 Jule oolo Sl il aslin ¥ Jgax

P T Golilazys Sl Sl 09,5 Jus Al &
YIVo 1 Lodes
-0 VA« v CP, als adlgo
¥/ea WY sole
ki 1 odg2
/-0 VA Y CP, als adlgo
\VARS \Y sole
EY 1 Lodss
/-0 VA v P al§ ailgo
Tira N esle “

wole 09,5 Pz JUIS j0 slayg, 4 aenly Judly Y jloges

sl s,l55 as ol olid g k] Judos iz o 05 cdalie ced
bl g lobine glas (W) Joo SThol Bl 5leg 5 g0 sl Soges!
oS o 0doline Sl s ) obbgld seii Judo jo L
e Bl &8 > @ jhews plidee SThol gole 095 sla oge;]

pas b o caslong QT}\WL;,\;léojgiio;%.lSQob

Laddsr 09,5 Pz JUIS ;0 olayg,y 4 asanly Junily ) jloges

Related Potential) slays, 4 aiwoly Judls ¥ gV slologes
)‘QLJ_LA LSLQJLIS )‘ é.l e Ls.)l.c 9 L..Q.Jy 05; 99 ERP Lv (EVent
Jle lsze 4 (W) oo STyol by, (P,) als dalge Ll 5l on
O g RP &glas lgs oo 398 6o loges 4o .l o0y 00,1

Sygo a1y lidee STl 59,5 90 slo Soge;l sla i )l3S gles



‘NS L (Late RP) al%n o RP g n 003 (5,501 slacsgles
3,18 (6 5 yatrie cud g A8 oo LS (6 S Dlilugs gole 05 )5 yo
Jooles b Ladg 09,5 40 (NS) plKinps RP a5 Jb> o

Dg o 0390

©ole 05,5 Cz JUIS ;o olayg, 4y dtasly Josly F jlogas

e S ilosgs JIAS S g 0auiS s (6,08 4 by g ol @l
Si il (i psle b bye tagy sleojs>
Ll llse 5 aiedd ol aslo palp Sl pole oles sl
5 Sy ool § ozl laa i 5 wlidyls) (oo oed
5 2 Alas g DB LS, 5 61 og oETogb b olEToe> Ul
) Clgrus ol allus 5 culidip 2 5 358> atdl ao 5 o L2
15 o Bl pole ] ol a8 olid c¥lss ol olos iS5
Sl 5 o5 sl wieile b R whzsls ol & oSy
5 odal  eelie g Libet sla iags zls axsl ;0B a5 sies
loshagh L) (Shy (et wld ahled G 3 1,
SO (et Z3l by 8l Ly s 1) ol S Libet

(B) w5l Gilises agle 1 eoliy Slilllas ol s (5 55731
OSen g Libet sla gy ol sloatlye conily (ed gk
S Slnl Bged 59, 15 sl slaaidly 5 00903 1S5 1, (0 F)
Losd g LS 51515 05,8 01,81 j0 az> g (gole 09,5 ol 3 jo azx 3yles
4l o)l paiz (W) olTogs wad oS 0580 00 z95 &
Censl 00l 3lisl 0 IS oyl JLad Jos (gy88 slaplz ST 5l
Pl 00 290> gole 095 (gl (NS) plSia o Folal Jewsiliy)
45l o g0 (S (4l 50 YO+ gu> Luads 09,5 sl 5 4l

S 5l G £309 4 (W) e STl Lsds 095 sl Sogaj]
dd Jloged 90 IS Gl wx 2 0 B,k lcwl oals 3158
Jolins JUS aw yo 1, ald ailge a5 oLl Jdo b gurons Lol eul

5y <8 > 5| Gy el 4l p)l5a B0 0 50 8 et g el

C, L 5l Jloges g0 58 M) S > STl 551: 3 Fe ¥ logal
Goosles 5o etz Jelos olal 5 B oads 005l Jlte olsie 4
Gl Ml 095 oo oamlive o5 poboplon 098 (o) p by S (o
o o ols i 1, g foline oglis gan a5 (g el Juloos |
WITRP 5,50 )0 4z 505,550 sl Jogesl (oIS 9,50 ;0 4z 35
J‘)J‘ )| 05; 99 6&@05.@)] U’“”)‘)f R ‘AJGQJ w)‘; |) LS’SL‘U
e 095 93 o RP (slaadlie 5 Jlages 6981 oo g M) &5 >

Sy oo a5 A Dglds (y9as 9 Al

-
@) e g Libet Lol agsy 1S53k g S 5l 20l Ghags
G 500 S 3l g wbe 2l Glpl 5o 5L el sln oS 0
Shilo o8l gole ol )8l 1y ©glas 3 (ce gl 09> sloas 3 51 SO
S5 2ok sl Glp a5 (1) 2 (6,5 (RIS wxly Sl SIS
ady S b e g Libet .85 o g0 baddsy S
Aol VAAY Jlo 30 T o5 potee &5 (V3-YY) _alKitylosT lalllas
ele g cde «olETogs 8ol,» L «olj] oL, aS” wisls las (B) o
S 5l 4 ymie ihe sloan] ;}lﬂ ole g by 18,
D yS 50 JS8 ) s oras slol sz ol Bl o 095 asly



S iz wled IS0 SIS (S b Sy, oS Gl
39 loline 6)u1 Llod 51 (W) Jao g uad 5,138 10 09,5 g0 oglas
S 5 5008 09,5 0 Jas Lol Togs wald (o jol> gl 5o
Cogi @l rigres (SIS S92 (56 Aol Ledgr 055 4
5 W) e 5 suad SThol 51l Goge3T (3,38 G el ol
s 5 60le 03,5 55 ot M) 8 Sl el 555 ko emd
ot b b osls ol S Ty (6, loline gl Laglyy JSL5
O L 4 e Llez g a5 )] Ken s Ganos alex> 51 Ko
&S o, en g BEdwards slaaisl b puzan g (V1) 04 0 plox!
Sy Olgteeal 09 a8 5 jgo (695,15 dde, @ M iles
Olad) sl a4 Mie ol 3l as” wisls ylid iegh 90 ,» .(VF)
095 3l 5o, (W) o g auad 5l o5 (60,5,15 &ie) g o )y95

58,8 e 025 J S
et W) Jos aad 5l (a1 ol ey jo a5 4l cnl sl
ol Sgley 929 b Leadge P! glyls 0181 g (gole ol 48l 69,5 40
& ooline Sglis (AR 2 sole 08,5 5 -FY/OD :Larlss 03,5) o pailio
oSas 45 ol sl st ol e slaags b wisly ol
S iy il 005 ST iy ) o (Sie sl e
@ole o3l o S Jes g aad o Aol Sl K3 e el
55 IS5 azly S L 5l 5 il S slaSim b 5l S
S 3 el Gl & 4255 b %00 Gy 51 il iy S
Yioisl (VFF1- VA soole 09,5 o ¥+ V/+ QA Ladss 09,5) 03,5 5 o
50 0l8l gl (W) &S > o g auad 5l BT g 5l «lacsls »
Sloliae sl (Ko a5 Q.ll,‘ajo Ll 0091 Sglate Jlows 09,5 90 ;o
Cadlo Solds 4 05,590 o (W) Lo 5 duad STyol glas yais
die; 5 Oy 097) S ONIS YS! ple b Ledsy LS
S pae o5 ol Juil (e oy 5 a5k B (il
2l 5 S L wiS oo ke Ladds (1 DSM 5 00 ks
99051 5,155 ma 50 g abl atils Cgles sal cwyp YIS
poms il laze oole o3l 511, Luadgr JSEST glls o3l s
Bon diwils o a5 Ledg S sl sl Sogesl a5 ol
S 0509 41 (6 om0z b ool Ladgy LS s 0 (g
g 3o bog w8,8 0 &S0 iagh cpl j0 ole o Soge;l
P SR 4 b WS e bl gk Jole el 655
50 S S P o pleys Yl g ol Pus! vpd cop
S Lo 09,5 A5 Adlge (nSiloe (1392 153 4 Olgs e L]
Geb (F Jsuz) cils oyl Jloline JUIS 4 o gole 05,8 4

wads el pyols Jlad oS > bl Sgy95 sloois] g as ol 51 e
ol sloadl wloas o5T S > slp o)L o 9 duad 5l oy Soge;]
oBlogs oo 5 auad a5 0iS oo OLST Hb (rediz sl 5 (g
e slaanl B oS > S gl (P s 4z 5 sole az) o3
S i o5 Tog5 wad yas aSL S ed 5T S e o] e
el cgolin 955 o0 JS3 Jgy55 slasnld T 5T 51
Vi oS ams o 5Lt (O ) o Sen 5 Libet mls b Laagyy ol
ok 099> B wigd oo plowl diej (nl o o5 o g slaassly
IRVLIWE LIV LG ST

a) Libet gl oin i 5l (o codlys yol (il (e
Sl e RP glaailge Jlaisl Solis 5 e (V) Jlie lsie
G OIS b e e Jly, VB 5 S 4 Mie Sl 5 sole
Yoo a5 34y witae Libet .oyles 0l 1) (Leddgr Gidgh ol ,)
S SE5 0l e DY a4 M ol 81 BL1T WIS sle b8,
Sy (olymy LS g (95iile 8,5 00,98 ISl § S5 e
Jodly Glbiceas gloadlge Ll 5l gole o3l slals, L
2485 gom sloiagh mls andl (F) atiws Slate RP) Sobel
Syolsy A, dIF) Sygi 5 3 PO alex 51 il Y|
s gy ((V0) wlal gl ol ((VF) (Psychogenic tremor)
Gloaisly ob e 5 wiad plml (V) 25> oSS o (V)
b mhw )3 a5 wols Glis (e D) (ad g
(G253 (rl)9) a8 S5 (0783 (ygzmen 0l ooles SIS > o (2>
VST gls o3l 5 gole o3l o st ol oy e
Sged 30 (ol gl Gl Gy o0 Sa0 205 esmline (JS LSy
ey 4 Lo g el ool Blisl (ST jebo a0l 3 Gl e o Slae
wBlaie Gl glayb; 5 695 B8, Gleshy cnl ) Ll 3L
JUIS as jo ald dalie Cglay ol gl 40 09 sed Sgisee (!
38l 69,5 90 s (W) o 5 wuad STyol Ssby o P, 9CPA P,
oS ol b ol gyl L5 5l Ladg DS ol s ol 3l 5 (gole
1y ol (nl 3xe slo Shs 5 bl pd Seaily o Lardgy DT LI
gl iz b g aisle o jlo eole OIS > 550 0 >
w3l 45 el sy 009 Lradgy DS Slodie; Ll jae o
Al gom gl tagi

b S lbceas sloaddie mhw )5 425 hagh onl slaadl Ll
M egogasl G5)l5S s jo Ll ogr plymean oty slagiags,
oz ) L3 ki s Candlss M) 8 > 5 (W) b S0

o8l 4o I)ijolfio?wwilplé 009 yolieS p cue (V)



2 Ol g Desmurget jsb yon 9 (Y9) 500 aila] o) als
slael 505150 C8 > 4y € Jre 5 0ad b ] b3 | 5 30 dilal gl
Oy Hlezen MalS (Y V) oy

(V0) o), en 5 Sirigu iags byl w5l Jad (haghy slaasily
ala] Gyl ol gl olless a5 aidl o Ll sl 00 ganon
Oloy wogs ol Lol wslyyo 1y 055 (M) oS o (e aidls oo
GiRgly 50 S I8 1, 28 ples sl (W) (laaas 5l o151
oo 45 aS (W) e STyl Sgly jo JUI aws ol lolize 35 Jad
S U 5 S gep 45 ol 4l g Wyl olans] jie slailal
Olid 3 Wog eais Hbolxe M) oS5 > STl Sl o EEG
sbicas aalie 1o Ladgy ST 45 dis 09,5 ol 8l was o
05,5 o131 b oaseive Sglis (W) 555 o g ouad 51 aT L Las yo
olis gyt calis M) e8> 51 2T 5,50 40 Ll arals gole
ools (I b gunod 3ud gl ol Sodb Slaslin puxes il
bodg 09,5 slacl (W) Lo 5 aad STyl Sebs jo a5 ol olas
QLS 993 Jo g auad dlamd 4 Coni | 90k 5 AigS g slayo
Sgr A8 Sl oo Bro ey g I gl Bgzu 4 Wols e
ORVERCT P JPE TN S RIS RRP SIS
olis (Self-awareness) cases 281595 3 (Body ownership)
alal Gyl a5 wols lis 5o Frith ¢ Blakemore (YY) wilesls
(YA 35l 150 51 og3 @S > o pled j0 (glodisS puss il
potie a5 ol Kan o Eshkevari sl jiags LS o b iags ol
O®)9% DS 4 Ms 831 o | € il 93 P 5 K (P
4TS oo wnl ) (e gl sladidly g 00ls I3 o) 99
30 Leadgs Pl 4 e o481 09,5 5 (gole 0l3l 09,5 90y gl
OAAY) 09 00 Jloliae jae &lal Liso b bad e sla JUIS

5 webl oo @Bly e b Seons i 5 ;5 CP 5 CP JUIS g0 a5
5, (slailial s wlesls yLis a5 canlgiad g0l sl iegs b
e iogh (YA YA AB) o)l bls,l o8 «acdale uo? b >
o LBy, SWLS o Colele o S 0l Lt alies
Slobine Dglas &l jo (Yo YY) aeo oo lis Lials Lo ol )8 4
b Wlgy oo JUIS aws cpl jo Ladgy PLST slls g gole 09,5 0
aS cpl 0939 b oplplo il «cakle o o Ll 5 L gl )
ST Sls 5 J5S 09,5 95 G s obine Dslis (ad gy 5o
o laline Lol el sgzmg (W) as suad 5,155 Lloxd 5l Lol
Colele o b aS P, 5 CP, CP, 5is slaibial i 51 JUS 4

a5 a3 oo ol Caol LU, 0 Jas auad 5l aBTL uizen 99,8

baws olid wlss o (RP) ‘_;oLJ Sl 55,5 dols Lang i
oS ol g 03l baddgr 09,5 slagogesl sl Gl (95 € g
s, (Stereotyped) (B & jpo 4 laSsh 51 M 1S o Lyl
05,5 sl Soge;l 0 Cowlus ron Koo B,k 5l (YD) W55 oo
sloailes Ll 5l pan @lp o5 Wi carge Loy LS gl
Ssh e Jsb o Ll i sl nl led Sl | @358 ulses
Wad 73 4 €M Sy e el gl (6 Sl 5519 Ol
4 bl asls Wil slaosls y pgm 51 Canilgi o 055 dgh 4 o5
St s s o (W) e 3 s ST,ol Sk s g
Loty 09,5 (o S0g0;] 45 o o 0030 I,S &y 0ls o yLid | 045
oles s sz W) e 5 2 STl 5ol 5o 335 2 sl
a5l iz loy ol aS gole ol,8l 09,5 L anslin (0) Wo,S 0 Byo
Gy 5o Lol 55 0 90 1) Libet el b )b Jlye dais g (o4
Sl Sol yo Bl cpl adl vgs dold ods ol jlid wad
o2l ool s el iy S8 o 56T 205 a6l (M) 28 >
Jse s in b Loy LS 5115 05,5 o131 il caali
3 e b (50l 5 IS $iagn lhe s Can
ol €l Y wlgwy plosl b g (axils T S o L L oo Jee
SS9 b Ll laools sods corge Yo a5 wisls o gl il las
Ao rge by 2y g gy 09 Jloadias sl &g ulgws
Sl Vil 5 998 Bro O 2 sl ok 634l 9 Ol
290 D95 3 (pl A5 Wdls e pladil (6 i « KB L) sum
a2 Ladgy DS (ls 09,5 ol 3l dan 4l sl o lab ol
Yzl 5 cnl 5wl oo plis (oulgmy Sla Sy o S
i gl a8 Cpl il 0gs S50 Ll lasols o ol SuuSTy,
395 i 5 Leaslyy IS sile SYYES] 5 (W) ag aus ST,
Camboo aitad Llo 1) 00035 5, (559 a5 (6 (ooolgug S
S ol gty e b yad e slice (65 b g

Sl slgs gl ol 4 sanl o Kiags
ol sl el 51 o loias «aldy dilga 0 4L 45 oboslen
CP, P, JUK aw ;o (g 9,500 4 ol as b als) RP L)
Sloliee L;)LJ Ll 5l 09,5 95 e (W) fo g 0ad Ssb 0 P,
S e g aad Sob j0 ool loliae sl JUS @ az gy L .oiS
STyol 5 8lzml 5 6 pte pier SLAT_63 o (glo i dus oo
Lo sl JUS 45 gy &L ol i o3l 5 e 5 oud
@l b 5 il 098 90 o s yblime Sl slailal i3 L

s 0 &bl saieaad did ,» Buneo g Anderson iU



i (g3l Jos jo p paie RP) (Solol Jouily a2y Lardss 5
dad Lm‘ssg}’aﬂ BTl s @L o Sga aS L opl &
ous Sl Wl 3re o oo o] pll eae laaiy]3 wgs Jos
3 o RP) L;QLJ Jeily sloadlge duglin b poren w‘
b mha o )bl sl & b e o
SELB Gl Seadlie mhaw ;5 laglis (pl &5 Wiz 2 51 3929
03,5 93 o M) S ,> 5l BT g (W) Juo 5 auad 5l 25T
Sglis LS )b sy ohb ola iagh Cosl Cslle i s
Pl dazin o5 GBS L) Glegh cnl 5o 0ad ools lias (50

Soled S 9 (omy o

‘53'0).\53,5.&3
ol Gl ol lgy sy jo 6,550 A, 5l aid 3 allas oyl
s S 5, Ko ol u*‘”ﬁ:’ @l ol o a5 SluS den
dod pizmed e (gyloyp ald e oli.i;.il,aﬂ OS5 oy

ol oo ;ST dilosos (iR 4O 0aiiS CS b gla Soge)]

WS oltaoNe
o] AT ol izl a5 0500l (Sl 976 @ gy Ll
5Ll ,08 Cga sl atilas p 0 b Gogel slp 8l g o
@ oleg Hl5a Voo il (O3] Al okl o o Sog03] (5, Kam
Vo sl ol oo la Soge;l ded Crimen 00,5 laal Soge3l ye
N5 ooy 22l slasl by (K Sleye Ol 4l

=

BUEAYLY

&8 oylai
ol 423105 wilie 5 365 gt Bt gi (sl anlllas oy

References

1. Deecke L, Grozinger B, Kornhuber HH. Voluntary finger
movement in man: Cerebral potentials and theory. Biological
Cybernetics. 1976;23(2):99-119.

2. Kornhuber HH, Deecke L. Changes in brain potential with
voluntary and passive movements of humans: Readiness poten-
tial and reafferent potentials. Pfliiger’s Archive for the Entire
Physiology of Humans and Animals. 1965;284(1):1-7.

loailie o ;5 (W) amb 51 ol Ll jl 05,8 30 slacsslis
el 00l L5 |y 965 (6,8, pxbans 4 Lol o0 b Lt
sl Jsb ;3 EEG cod glall aisls yol> iagsy o5 Ll
L Salon 5 hagh J>le 12 @l S otesh g el
Cople rizmen 09 95y e 5 Sloj slacusgazs b b Sogej]
Jedo @ o5 sl (glaisS anzie Slalllae o 4, LS 4 CallSs
25 e glgoseil gy, p el oY @b YL (Sussly
laxs 40,5 ol ya g (8l Sy D jgo (g s (Trials) gla s
2l e 09,5 SLSMe o Ladgy LS 6Tl 13 51 oenlia
2 S slass (b 1o egh cnl slacusgaze | wis
A0 0k Fe (@) Libet slajiagsy oolul » (gl cal 5 Ssb
09,5 1 Vgane) (B L8, b Sogeil 5l (B po il as wl b S
3,5 50 bl (Ledgs 09,5 10 Vaoro) Sz L (sole

ot St Libet g, ool 32 () slo G293y o sla s
Dype Ok gl 0 SELAGl, SWLST )3 s92ge Glaglis
b oy bedgy PUST cwjp & 8 p2l> iy g coul aidpdy
s Al ogd anils y Slalllas jlase; cpl )5 S wiz o (send
0P (K85 (o) 7 0529 2 Samsl 0ile (Bl by (g (6 )l Y g
4 e ol,8l s (Intentional Binding) « Sy aad 5 «colale
b S50 Gyl 51 (oole) Dbt asls ol 31 L LT cglis 5 Ladsy DU
s 590 Ll Libet gl zogss sl 5l Jlo Fr 5l i S35 se2s
la gy plodl ol sgpedn 908 J210 10 b taghy 5l Sl iz
b F 0 NlEee G Slagiegh 3l eSSk (S b g wos
S Ll goten A oo Sl A ye cnl 09,9 sl (B K

(Sa5 A

©ole 09,5 g0y aS ol lis ol egh slbadl (IS ek 4

3. Libet B. Do we have free will?. Journal of Consciousness
Studies. 1999;6(8-9):47-57.

4. Libet B. Unconscious cerebral initiative and the role of con-
scious will in voluntary action. Behavioral and Brain Sciences.
1985;8(4):529-566.

5. Libet B, Gleason CA, Wright EW, Pearl DK. Time of con-

scious intention to act in relation to onset of cerebral activity



(Readiness-Potential): The unconscious initiation of a freely
voluntary act. Brain. 1983;106(3):623—-642.

6. Deecke L, Kornhuber HH. An electrical sign of participation
of the mesial ‘supplementary’ motor cortex in human voluntary
finger movement. Brain Research. 1978;159(2):473-476.

7. Shibasaki H, Barrett G, Halliday E, Halliday AM. Compo-
nents of the movement-related cortical potential and their scalp
topography. Electroencephalography and Clinical Neurophysi-
ology. 1980;49(3-4):213-226.

8. Haggard P, Libet B. Conscious intention and brain activity.
Journal of Consciousness Studies. 2001;8(11):47-64.

9. Wegner DM. The illusion of conscious will. Cambridge:MIT
Press;2002.

10. Haggard P. Human volition: Towards a neuroscience of
will. Nature Reviews Neuroscience. 2008;9(12):934-946.

11. Desmurget M, Reilly KT, Richard N, Szathmari A, Mot-
tolese C, Sirigu A. Movement intention after parietal cortex
stimulation in humans. Science. 2009;324(5928):811-813.

12. Caspar EA, Cleeremans A, Haggard P. The relationship
between human agency and embodiment. Consciousness and
Cognition. 2015;33:226-236.

13. Ganos C, Asmuss L, Bongert J, Brandt V, Munchau A, Hag-
gard P. Volitional action as perceptual detection: Predictors of
conscious intention in adolescents with tic disorders. Cortex.
2015;64:47-54.

14. Edwards MJ, Moretto G, Schwingenschuh P, Katschnig P,
Bhatia KP, Haggard P. Abnormal sense of intention preceding
voluntary movement in patients with psychogenic tremor. Neu-
ropsychologia. 2011;49(9):2791-2793.

15. Sirigu A, Daprati E, Ciancia S, Giraux P, Nighoghossian
N, Posada A, et al. Altered awareness of voluntary action
after damage to the parietal cortex. Nature Neuroscience.
2004;7(1):80-84.

16. American Psychiatric Association. Diagnostic and Statistical
Manual of Mental Disorders (5th ed). Arlington, VA:American
Psychiatric Publishing;2013.

17. Eshkevari E, Rieger E, Longo MR, Haggard P, Treasure

J. Persistent body image disturbance following recovery from
eating disorders. International Journal of Eating Disorders.
2014;47(4):400-4009.

18. Eshkevari E, Rieger E, Longo MR, Haggard P, Treasure J.
Increased plasticity of the bodily self in eating disorders. Psy-
chological Medicine. 2012;42(4):819-828.

19. Libet B, Alberts WW, Wright EW Jr, Delattre LD, Levin G,
Feinstein B. Production of threshold levels of conscious sensa-
tion by electrical stimulation of human somatosensory cortex.
Journal of Neurophysiology. 1964;27:546-578.

20. Libet B. Cortical activation in conscious and uncon-
scious experience. Perspectives in Biology and Medicine.
1965;9(1):77-86.

21. Libet B, Wright EW Jr, Gleason CA. Readiness-potentials
preceding unrestricted “spontaneous” vs. pre-planned voluntary
acts. Electroencephalography and Clinical Neurophysiology.
1982;54(3):322-335.

22. Libet B. Unconscious cerebral initiative and the role of
conscious will in voluntary action. Behavioral and Brain Sci-
ences. 1985;8(4):529-539.

23. Moore JW, Cambridge VC, Morgan H, Giorlando FR, Adapa
R, Fletcher PC. Time, action and psychosis: Using subjective
time to investigate the effects of ketamine on sense of agency.
Neuropsychologia. 2013;51(2):377-384.

24. Stenner MP, Haggard P. Voluntary or involuntary? A neu-
rophysiologic approach to functional movement disorders. In
Handbook of clinical neurology (Vol. 139). Amserdam:Elsevi-
er;2016. pp. 121-129.

25. Lang W. Surface recordings of the Bereitschaftpotential
in normals. In: Jahanshahi M, Hallett M, editors. The Bere-
itschaftspotential: The movement-related cortical potentials.
New York:Kluwer Academic;2003.

26. Andersen RA, Buneo CA. Intentional maps in posterior pa-
rietal cortex. Annual Review of Neuroscience. 2002;25(1):189-
220.

27. Ehrsson HH, Holmes NP, Passingham RE. Touching a

rubber hand: Feeling of body ownership is associated with



activity in multisensory brain areas. Journal of Neuroscience.
2005;25(45):10564-10573.

28. Blakemore SJ, Frith C. Self-awareness and action. Current
Opinion in Neurobiology. 2003;13(2):219-224.

29. Blakemore SJ, Oakley DA, Frith CD. Delusions of alien con-

trol in the normal brain. Neuropsychologia. 2003;41(8):1058-1067.
30. Moore JW, Schneider SA, Schwingenschuh P, Moretto G,
Bhatia KP, Haggard P. Dopaminergic medication boosts ac-
tion—effect binding in Parkinson’s disease. Neuropsychologia.

2010;48(4):1125-1132.



Advances in Cognitive Sciences

Research Article Pages 13-23

The effect of table tennis exercise with cognitive approach on selective attention
and severity of stuttering in children with developmental stuttering disorder

Mahsa Kavehpour Abarghouie', Maryam Nezakat-Alhosseini* , Bijan Shafiei’, Mehdi Rafei Boroujeni‘, Sepide Nikkhah®

1. Master of Motor Control and Learning, Department of Sport Sciences, University of Isfahan, Isfahan, Iran

2. Associate Professor of Motor Behavior, Department of Sport Sciences, University of Isfahan, Isfahan, Iran

3. Assistant Professor of Speech Therapy, Department of Rehabilitation, Isfahan University of Medical Sciences, Isfahan, Iran

4. Assistant Professor of Motor Behavior, Department of Sport Sciences, University of Isfahan, Isfahan, Iran

5. MS of Speech Therapy, Department of Speech Therapy, School of Rehabilitation Sciences, Medical University of Isfahan, Isfahan, Iran

Recieved: 14 Aug. 2020 Revised: 3 Nov. 2020 Accepted: 18 Nov. 2020
Abstract

Introduction: Stuttering is known as the most prevalent mental speech disorder. Studies indicate a direct relationship between stuttering and poor
attention control. People with stuttering have difficulty concentrating and adjusting attention. Because of difficulty in stuttering treatment as the child
grows and ages, it is essential to follow up on this disorder in childhood. Scientists use various therapies, including cognitive therapy, art therapy, and
hypnosis, to treat stutterers. Numerous studies have supported the benefits of exercise in controlling cognitive processes, including selective attention,
planning, organization, flexibility, and retention associated with working memory. Recently, researchers have recognized that instead of using a simple
aerobic exercise, using physical activities with a cognitive approach is more beneficial for cognition development. In the present study, a racket sport,
ping pong, is used for intervention. Research has shown that ping pong exercises as a physical and cognitive physical activity can improve attention
and concentration. Therefore, the present study aimed to study the effect of a ping-pong training session on selective attention and stuttering severity
in children with stuttering.

Methods: The present study was a case study. In this study, the A-B-A-B design was used. Two boys and a girl with the stuttering disorder ranged 6 to
7 years old were selected. The code of ethics (IR.UL.REC.1398.034) was obtained from the Scientific Research Committee of the University of Isfahan,
and the children’s parents completed the consent form. The intervention consisted of 24 sessions of ping pong exercises intending to improve selective
attention. Selective attention and stuttering intensity were assessed by the Stroop test and stuttering intensity scale, respectively. Stroop and stuttering
intensity tests were used at intervals of one day between (5 times) to achieve child’s first baseline (A). Then, the children entered the first intervention
stage (B). Intervention time for each child was 16 sessions of ping pong exercises, three sessions a week. In the second stage, the intervention was
stopped for one month, and only Stroop and stuttering tests were taken from children (A”). Then, in the second stage, the intervention was performed
again for one month. After that, in the second intervention phase, one month of the intervention was performed again, in which the subjects practiced
for eight sessions (B’). In this phase, participants entered the training process, and after each training session, the mentioned tests were retaken.
Results: After analyzing the data, the results of the present study showed that the percentage of non-overlapping points (PND) of the subjects for se-
lective attention was 18%, 75% and, 66%, respectively, and the percentage of non-overlapping points (PND) for stuttering intensity, respectively 72%,
68%, and 75% were obtained. Since the higher, the percentage of non-overlapping data, the more confident the intervention can be considered effective.
So, according to the obtained results, ping pong exercises were effective on selective attention and the severity of stuttering in children.

Conclusion: Findings of the present study revealed that ping pong exercises were effective in improving selective attention. According to previous
studies, ping pong exercises require complex physical coordination and adaptation to constant change, so hard-working cognitive processing requires
high cognitive control, decision speed, and especially attention and concentration to improve cognitive functions. In addition, the results of the present
study showed that ping-pong exercises were also effective in reducing the severity of stuttering in children. Besides, the research has indicated that
there is a relationship between speech mastery and attention. Ping-pong exercises may have reduced stuttering in children by improving selective at-
tention and inhibitory control. The present study is a single case study. It is suggested that in future research, researchers conduct a similar study with

a larger sample size so that the results are generalizable.

Keywords: Attention, Developmental stuttering, Physical activity, Speech
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Abstract

Introduction: One of the critical conditions for maintaining a skilled workforce is to create a healthy and safe work environment through
which the negative job consequences are reduced, and the positive job outcomes of skilled human resources of organizations and institutions
are increased. The present study aimed to investigate the effect of job role stressors and mental motivation concerning mediation on stress
arousal on nurses’ job outcomes.

Methods: The present study’s statistical population was all nurses working in hospitals, west of Mazandaran province (1878 people in 2019).
The sample size was obtained based on the structural equation sampling method, i.e., according to the five main paths of the model, the num-
ber of markers is 12, the number of marker errors is 12 parameters, the number of covariance is one parameter, and the hidden variable errors
are two parameters. According to the number of research parameters, assumed causal model (32 parameters) in this study, 11 people were
selected for each parameter, and a total of 352 people were studied. In this study, the job stress questionnaire of House & Rizzo (1970), the job
satisfaction questionnaire of Linz employees (2003), the standard questionnaire of the tendency to leave the job of Longo and Mura (2011),
Standard Job Performance Questionnaire for Motowidlo and Scotter Employees (1994), Abd-El-Fattah and Yates (2006) Stimulus Stimulation
Scale of Smith et al. (2012) were used. Data were analyzed using structural equation modeling using SPSS-24 and torque structure analysis
software AMOS-23.

Results: The results revealed that the proposed model has a good fit in all fitness indicators. Data analysis results showed that job role stressors
have a direct effect on job results among nurses. (Role-to-performance conflict coefficient (B=-0.20) and job satisfaction (=-0.23). Further-
more, mental imagery has a direct effect on job results among nurses. The intrinsic intelligence coefficient has a direct effect on performance
(B=0.28) and job satisfaction (f=0.20), as well as between stress arousal and job results. Anxiety coefficient to performance ($=-0.32) and
job satisfaction ($=-0.22); Mental rumination to performance ($=-0.25) and job satisfaction (§=-0.16); Physiological response to performance
(B=-0.19) and job satisfaction (f=-0.21); Emotional integration into performance ($=-0.17) and job satisfaction (=-0.22). In the presence of
the mediating variable of stress arousal, job role stressors and mental preparation have an indirect effect on job results.

Conclusion: In general, the present study results showed that stress arousal has a significant role in the relationship between job outcomes with
job role stressors and mental preparation in nurses in western Mazandaran province. Considering the vital role of stress arousal on nurses’ job
outcomes, managers and officials of health centers must pay attention to this matter. Besides, it is suggested to study the causes and appropriate
strategies to reduce job stress. Also, holding training workshops on teaching strategies to deal with stress, strengthen mental preparation, and
improve the nurses’ job performance. As with other studies, this study has several limitations that must be considered to generalize its findings.
Among the limitations of the present study, we can mention the design of the present study and the use of cross-sectional methods, which
will not lead to stability of results. The present study was performed only on nurses in the west of Mazandaran province, limiting the results’
generalization of. Another limitation of this research is the respondents’ psychological state during the response, which may have affected their

behavior, which was not under the researcher’s control.

Keywords: Job role stressors, Mental motivation, Job outcomes, Stress arousal
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Abstract

Introduction: Social skills are one of the necessities of social life that most children with autism have a defect in these skills. Social skills
impairment is the cause of many problems in social and communication situations. They have severe problems in other areas, including daily
activity skills. This research focuses more on communication and social problems. Therefore, the present study aims to develop cognitive
rehabilitation games to improve children’s social function with autism disorder.

Methods: The research method in terms of collecting information was the semi-experimental type with pre-test and post-test, and the control
group and in terms of purpose, it was the applied type. The statistical population included all autistic children of Yazd Educational and Reha-
bilitation centers in 2019. Of the total target population, 18 autistic children were randomly selected and assigned to the experimental group
(N=9) and the control group (N=9). The intervention program was implemented for three consecutive months in 12 consecutive sessions for
the experimental group. This intervention program was implemented for the control group to comply with the ethical principles of the research.
Also, testimonial was received from each of the participants in this study. If they were reluctant to continue the cooperation, they could leave the
research. A social profile questionnaire was used to collect data. This social profile questionnaire was standardized on Iranian samples by Rezayi
(2019). The social skills profile has 48 questions or items with three quizzes on a four-point Likert scale (never, sometimes, often, always). Its
total validity coefficient using Cronbach’s alpha method is 0.90, and the validity coefficient of its components is reported to be social interaction
with the coefficient of validity 0.98, social participation 0.92, and immature social behaviors 0.85, respectively. Features of this profile represent
a wide range of social behaviors, such as initiation skills, two-way social interactions, perspective, and nonverbal communication skills that
individuals with autism spectrum disorder display in social and communicative situations. Data were analyzed using descriptive and inferential
statistical methods such as mean, variance, and univariate analysis of covariance (ANCOVA) test by SPSS-22 software.

Results: The analyzed results by ANCOVA revealed that the cognitive rehabilitation intervention program had a significant effect on all three
social function variables, i.e., social interaction, social participation, and immature social behaviors, although the level of significance was not
the same for all three variables. The results obtained in this study were coextensive with the results of many similar studies. Adverse findings
were also obtained because they were not among the study’s objectives and were not reported.

Conclusion: Considering that the most severe problem of autistic children as a social impairment that impact of a cognitive rehabilitation interven-
tion program on improving social functions of children with an autism spectrum disorder, the use of cognitive rehabilitation intervention program
is suggested as an educational and rehabilitation package in all special centers for autistic children and other children with neurodevelopmental
disorders as a training and rehabilitation program. It is also suggested that specialized and trained people should implement this rehabilitation

package.
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Abstract

Introduction: University is a challenging environment provoking different reactions in students. Inadequate emotional responses in the face of stress (resulting from
entering a new environment such as a university), such as feelings of sadness and inadequate emotion management strategies, cause short-term emotional distress among
students. Emotion regulation refers to the processes by which we influence what emotions we experience, when we experience them, and how we express them. On the
other hand, the lack of emotional, psychological, and social skills and abilities makes students vulnerable in the face of problems and exposes them to various psycho-
logical, social, and behavioral disorders. Under these circumstances, people with high psychological capital can more easily cope with these pressures. Psychological
capital is a person’s ability to face the expectations and difficulties of everyday life. On the other hand, financial and educational problems, future career prospects, emo-
tional attachments, beliefs, and mental challenges are some of the problem’s students face and seek coping strategies to solve. Coping strategies are a set of cognitive,
emotional, and behavioral efforts used to change, interpret, and correct stressful situations to alleviate suffering. Among the new psychological therapies, acceptance and
commitment therapy (ACT) is one of the new therapies that plays an essential role in individuals’ psychological well-being and integrating acceptance, commitment,
and mind interventions. Awareness helps patients to achieve a lively, purposeful and meaningful life. Therefore, according to the above, the purpose of this study was to
study the effectiveness of group therapy based on acceptance and commitment to emotion regulation, psychological capital, and students’ coping strategies.

Methods: The present study was quasi-experimental with a pre-test-post-test design and a follow-up period with a control group. The study’s statistical population
included all female students of Amol universities studying in the academic year 2018-2019. Among these students, 50 were selected as a sample using the available
method, then randomly assigned to two groups of 25 experimental and control. The study’s inclusion criteria were 1) during the intervention period, not undergo
simultaneous treatment and training or other medication; 2) no acute psycho-personality disorder; 3) interest in participating in research and intervention sessions 4);
and no family or professional barriers. Exclusion criteria also included 1) unwillingness to continue cooperation, absence of more than two sessions, and participa-
tion in parallel sessions. The acceptance and commitment therapy group were held once a week, 90-minutes12 sessions for the experimental group, but the control
group did not receive any intervention. Ethical considerations were observed for subjects who received information about the research could leave the study at any
time. They were assured that all information would remain confidential and would only be used for research purposes. For privacy reasons, the subjects’ details
were not recorded. In the end, all of them received informed consent. Short-form emotion regulation questionnaire (Garnefski and Kraaij, 2006), psychological
capital questionnaire (Luthans et al., 2007), and coping strategies questionnaire (Folkman and Lazarus, 1988) were used to collect data. Data were analyzed using
multivariate analysis of covariance.

Results: The results revealed that the intervention based on acceptance and commitment effectively regulated emotion, psychological capital, and students’ coping
strategies (P<0.0001), and this effectiveness in the follow-up phase also affected all three variables. Remained (P<0.0001). It can be said that the intervention based
on acceptance and commitment led to the improvement of emotion regulation, psychological capital, and coping strategies in students.

Conclusion: Considering the significant effect of group therapy based on acceptance and commitment on emotion regulation, psychological capital, and students’ coping
strategies, using these appropriate methods is recommended to all counselors and practitioners of psychological therapy and officials. One of the critical limitations of
the present study is the use of self-report questionnaires, so to ensure more results, it is recommended to use other tools such as interviews and psychological tests along

with the questionnaire to add to the richness of the findings.

Keywords: Acceptance and commitment therapy, Emotion regulation, Psychological capitals, Coping strategies
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Abstract

Introduction: Lamarck’s idea of the ability to transfer memories acquired in the face of various environmental conditions through non-educational and non-ge-
netic mechanisms to children has been extensively considered. Previous studies have shown that parents’ environmental experiences, such as exposure to en-
vironmental toxins, educational behaviors, stress, and fear, may affect several generations’ phenotypes. The inheritance of epigenetic patterns, including DNA
methylation, histone modification, and non-coding RNA, to living organisms, allows the information related to the ancestral environment to be passed on to
their offspring. Presently, the acquired traits related to learning and memory capabilities are among the essential issues in the field of epigenetic transmission.
Considering that methylation DNA, histone methylation, and histone acetylation are three major epigenetic processes involved in the regulation of memory,
which leads to modification of epigenetic patterns, and given the possibility of transmitting epigenetic symptoms from parents to offspring, it is anticipated that
the phenotypes created in the learning process and memory formation in parents will be passed on to their children. It facilitates the learning process and memory
formation of the offspring. Therefore, this study aimed at specifically analyzing whether Paternal learning of a spatial task before fertilization can impact the
process of spatial learning in the male offspring.

Methods: In the present study, Wistar adult male rats (8 weeks old) were used at the beginning of the study. The first eight male rats were randomly divided
into the two groups: spatial memory training group (n=4) and control group (n=4). The rats participated in the spatial memory training group in the Morris water
maze Protocol, and the control group did not participate in any training. After the end of the training session, male rats of both groups mated with female rats that
had not experienced any training. After the end of mating, pregnancy, birth, and lactation, four male offspring from each mother were randomly selected in each
group, and in the two groups, paternal train (n=16), and paternal no-train (n=16) they were practicing Morris water maze within five days.

Results: Escape latency: A two-way ANOVA with repeated measures (2x12) (Group x Trial) showed that the main effect of trials (F11, 330=19.63, P<0.001),
the main effect of group (F11, 30=11.77, P<0.01), and interactive effect of trials and group (F111, 330=1.98, P<0.032) is significant. The post-hoc test results
revealed that in trial five, there was a significant difference between the time to find the platform in the paternal train and paternal no-train groups, and male
oftspring of the paternal train group had better performance than others. Swimming speed: A two-way ANOVA with repeated measures (2x12) (GroupxTrial)
showed significant main effects of Trial (F(11, 330)=7.48, P<0.01) and Group (F(1, 30)=4.52, P<0.05), while the interaction GroupxTrial (F(11, 330)= 0.69,
P=0.74) was not significant. The results showed that the swimming speed in the male offspring of trained fathers was higher than in the female offspring of
not-trained fathers. Total distance swum: A two-way ANOVA with repeated measures (2x12) (GroupxTrial) showed significant main effects of Trial (F(11,
330)=10.20, P<0.001) and Group (F(1, 30)=7.14, P<0.05), while the interaction GroupxTrial (F(11, 330)=0.72, P=0.71) was not significant. These data indicate
that the male offspring of trained fathers’ total distance swum was significantly shorter than that of male offspring of not-trained fathers. Probe phase: Twen-
ty-four hours afterward, the animals were submitted to the spatial probe test, and the time spent in the target quadrant was calculated. Student’s t-test showed a
significant difference between groups (t=2.99, df=30, P<0.01). The results showed the longer time spent in the target quadrant displayed by the male offspring
of trained fathers compared to the male offspring of not-trained fathers.

Conclusion: These findings indicate that paternal spatial training before fertilization improves the male offspring’s spatial learning and memory consolidation

process and motivation.
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Abstract

Introduction: The phenomenon of aging, according to the definition of the World Health Organization, refers to the age of 60, which is the result
of the natural course of time, and leads to physiological, psychological and social changes in the elderly understanding the problems of aging is
a challenge to any community. Cognitive disorders are among the most common problems in old age and have an extensive range of problems.
Studies show that about 5% of people 65 and older have a severe cognitive impairment. Flexibility requires the ability to communicate with the
present and differentiate oneself from thoughts and experiences within the psyche. Cognitive flexibility is considered an individual’s ability to
making equilibrium between psychological and well-being factors in hazardous conditions and decreases with aging. Therefore, the exercises
that improve the ability of cognitive flexibility are essential. Brain exercises develop neural pathways in the brain through movement. This
method can improve cognitive, psychological, and motor functions, including cognitive flexibility, self-confidence, self-esteem, coordination,
and concentration. The present study aimed to investigate the effectiveness of brain gym exercises on the cognitive flexibility of the male elderly.
Methods: The present study method was semi-experimental with a pre-posttest design and a control group. To this end, 30 elder men were
selected by the convenience sample method and randomly divided into two experimental (average mean: 85.7+4.41 years old) and control
(average mean: 80.77+3.24 years old) groups. In the course of eight weeks, the experimental group conducted two sessions and each 30-minute
session to perform the brain gym exercises. Inclusion criteria for performing the present protocol were: the age of 61 and older, no Alzheimer’s
(cognitive decline), the capacity to follow the set of instructions, ability to exercise, had no severe mobility problems, participated voluntarily
in the study, and completed a consent form. Exclusion criteria included: not having enough motivation, not doing the movements correctly,
and not attending training sessions regularly. The Wisconsin Card Storing Test was used to evaluate the flexibility of the participants. All the
principles of ethics in research have been observed in this research. Participants were aware of the research’s purpose and were assured of
the principle of information confidentiality. In addition, their informed written consent was obtained, and they could refuse to participate in
the study if they wished. All stages of the present study were performed under the ethics principles in the research of the Shahid Chamran
University of Ahvaz with the code of ethics EE/99.3.02.5277/scu.ac.ir

Results: Data were analyzed by a one-way ANCOVA test at a significant level P<0.05. The covariance analysis results revealed there was a
significant difference between the performances of the two groups at post-test (P<0.01) that favored the experimental group.

Conclusion: The present study results showed that a period of brain exercise training increases the cognitive flexibility of the elderly. According
to obtained findings, performing long-term brain gym exercises can be an effective intervention to improve cognitive functions in elderly with

cognitive flexibility disorder.

Keywords: Brain gym, Elderly, Flexibility, Cognitive performance
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Abstract

Introduction: The ability to see for people who have visual impairment is not always completely deteriorated. Indeed, enhancing the remaining
vision boosts the quality of their life meanwhile they become more independent. In recent years, the application of visual augmentation tools has
been considered by many researchers working on methods to increase the visual acuity status. However, the available smart glasses are low in
diversity and are relatively difficult to access due to their high price. The objective of many scientific projects is to replace expensive smart glasses
with more cost-effective tools. In this regard, we have designed experiments to evaluate virtual reality headsets and smartphones’ effectiveness
to enhance remaining vision.

Methods: In this case, a virtual reality headset is used as glasses, and a smartphone functions as the display, as well as the processor. Proprietary
graphics software is developed by applying Unity libraries under the Android operating system to design the experiments. Three experiments
were designed regarding the importance of the object and motion detection in partially sighted people’s independent mobility. The mentioned
experiments recognized the number of objects, including five cylindrical columns, distinguishing the type of objects, including a circle and a
square, and sensing the motion of objects, including a moving square. The key point in designing the experiments is that simple shapes and black
and white images are used. Individuals’ responses are recorded quantitatively 1, 0.5, and 0, representing totally correct, semi-correct, and totally
wrong responses, respectively. In addition, a questionnaire is designed based on light and motion perception, as well as Daily Living Tasks De-
pendent on Vision (DLTV). The questionnaire is not only used to evaluate the quality of the remaining vision but also to identify the problems
and needs concerning visually impaired people. There were four women and five men varied in age ranging from 34 to 79 participating in the
study voluntarily. All the interviews were conducted face to face and unstructured. The participants were convenience samples of the Blind
Society of Dezful city located in Khuzestan province. It is worth mentioning that all participants willingly consented to take part in experiments
and interviews. Moreover, the names of the participants are not disclosed in public.

Results: The results revealed that 72%, 78%, and 83% of the participants successfully recognized the number, type, and motion of objects,
respectively. In general, participants discovered light and motion in 89% of all experiments. The interview findings revealed the extent of the
visually impaired people’s ability to carry out daily living tasks and identify their primary and fundamental problems.

Conclusion: Despite the low remaining vision, the majority of individuals participating in this study had a minimal perception of light and
motion. Findings showed that simplifying objects and displaying white objects in a black background significantly impacted increasing visual
capabilities and enhancing the vision of visually impaired people. Finally, due to the availability and low cost of virtual reality headsets and

smartphones, this study’s findings draw a clear perspective on the rehabilitation of partially sighted people.

Keywords: Remaining vision, Light perception, Visual impairment, Virtual reality headset, Smartphone
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Abstract

Introduction: Attention-Deficit/Hyperactivity Disorder (ADHD) is a developmental neurological disorder associated with decreased attention
symptoms, increased impulsivity and hyperactivity. Working memory and sustained attention are the essential aspects of executive functions.
Working memory is an abstract structure that refers to the primary mechanism or system for storing and processing information related to tasks
while performing a cognitive task. Sustained attention refers to maintaining attention during continuous activity. Sustained attention helps in-
dividuals to control the interference of stimuli and respond only to the appropriate stimulus. Exercise has been suggested as a safe and low-cost
Conventional therapy for children with ADHD. The present study aimed to investigate the effectiveness of executive function training based
on motor activity on working memory and sustained attention of children with ADHD.

Methods: The present study was a quasi-experimental study with a pre-test-post-test design. The Ethics Committee of the Islamic Azad Uni-
versity of Kermanshah approved the present study’s proposal at the time of approval. Besides, all participants participated in this study with
full consent, and written consent was obtained from their parents in this regard. In addition, participants were assured that their information
would remain confidential. The present study’s statistical population included all children aged 9 to 12 years with ADHD in Kermanshah
city. Participants in this study were 20 children selected by convenience sampling and randomly assigned into two control and experimental
groups. The experimental group participants participated in a physical activity protocol held in the gym for 12 weeks and twice a week for 70
minutes. The research instruments were the Wechsler intelligence quotient test for children, Connors Parent Questionnaire, working memory,
and continuous performance test. Prior to implementing the training protocol, all participants’ sustained attention and working memory scores
were recorded as a pre-test with N-back and a continuous performance test. At the end of the training protocol, all subjects’ working memory
and sustained attention scores were recorded as post-test. Shapiro-Wilk test was used to check the data’s normality, and the Levin test was used
to check the homogeneity of variances. Finally, an analysis of covariance in SPSS-23 software was used to test the research hypothesis. The
significance was considered 0.05 at all stages.

Results: The results revealed that after 12 weeks of executive function training based on motor activity, there was a significant difference in
working memory and sustained attention scores in the post-test of two groups (P<0.001). According to ETA squares, 92% of the changes in
working memory and 89% of the sustained attention changes were due to the effect of exercises.

Conclusion: According to the results of this study, it can be said that since executive function training based on motor activity has a positive and

significant effect on working memory and sustained attention in children with ADHD, it is a suitable intervention method to treat these children.

Keywords: Attention-Deficit/Hyperactivity disorder (ADHD), Executive function, Physical activity,
Working memory, Sustained attention
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Abstract

Introduction: The high importance of preschool in activating children’s cognitive capacities, executive functions and social-emotional skills is evident to re-
searchers in this area. Regarding this matter, the present study, to obtain an overview of the existing studies in this area, aimed to conduct a systematic review of
the existing intervention programs to improve preschools’ the level of executive functions and social-emotional skills.

Methods: In this systematic review, English-language research in the fields of the effectiveness of educational programs to enhance executive functions, and
social-emotional skills in preschool children indexed in the Google Scholar, Springer, and ScienceDirect databases from 1990 to 2019, have been searched using
the following keywords: “Executive functions in preschoolers”, “Executive functions training programs in preschoolers”, “Social-emotional competence in
preschoolers”, “Social-emotional skills in preschoolers”, “Executive functions and academic achievement or performance in preschoolers”, “The effectiveness
of social-emotional training programs on preschoolers”, and “The effectiveness of cognitive training programs on preschoolers”. In addition, Persian-language
studies that have been uploaded in Magiran, Noormags, and Scientific Information Database (SID) from 2001 to 2019 have been searched using the following
keywords: “Social-Emotional Skills”, “Functions” “Executive”, “Academic Achievement”, “Academic Performance”, “Academic Success”, “Preschool Chil-
dren” and “Children 4 to 6 years old”. In total, more than 200 studies in this field were reviewed and evaluated, and 66 articles were selected. After the initial
selection, credible studies in which educational interventions were conducted only to improve executive functions and social-emotional skills in preschool chil-
dren and solve their behavioral problems were selected. Among these, studies in which the educational program’s purpose was to improve the level of children’s
academic performance were excluded from the study. Then, from the selected articles, information was collected, classified, and summarized in three areas of
executive function training, social-emotional skills training, and simultaneous training of these two to preschool children. Due to systematic review method, no
ethical issues were faced during this study’s conduction.

Results: The results of current research revealed that most of the studies were conducted to improve students’ executive functions and social-emotional skills.
Moreover, despite the effectiveness of various curricula in improving preschoolers’ cognitive, social-emotional and academic skills, a comprehensive curricu-
lum in which executive functions and social-emotional skills are being trained together does not exist.

Conclusion: It is suggested that developers of educational programs for preschool children pay attention to more areas of children’s development based on the
present study’s findings. Namely, they should try to teach executive functions and social-emotional skills to children in a combined way. Also, educational pro-
grams should include programs for training teachers and school staff to implement their school and classroom programs better. Moreover, classroom management
techniques and improving the teacher-student relationship, as well as attracting parental involvement, and training parents to improve parent-child relationships
are essential. To this end, it is suggested that programs for teaching executive functions and social-emotional skills to preschool children should be developed and
implemented at three levels of education for parents, teachers, and children. Future studies in this field and focusing on implementing the program on children with
low cognitive, emotional, and behavioral skills, should also consider improving the level of these skills in normal children. In addition, educational programs can
lead to better learning and the consolidation of skills in children if they are designed to be implemented for at least one academic year. Finally, it is suggested that
domestic developers of programs and be more transparent in reporting on the implementation method and details of their programs so that these interventions can

be more accurately evaluated and compared with foreign programs.

Keywords: Executive functions, Emotional skills, Social skills, Preschoolers, Training programs
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Abstract

Introduction: The current article is the first attempt to introduce and analyze synesthesia in Persian thoroughly. Synesthesia is a sensory and neurological phenomenon in
which the stimulation of one sense results in the stimulation of another or more other senses. This sensory phenomenon leaves traces in language as well. For instance, the
following sentences are considered as linguistic synesthesia:

Space was filled with a sharp odor (smell — touch)

He took a cold look at me and left (vision — touch)

Ullmann (1964) proposed a hierarchy of sense transfers in linguistic synesthesia. Sense transfer refers to what senses, as the primary senses, describe the other senses as
the differentiated senses. According to Ullmann’s hierarchy of sense transfer in English, tactile and vision are situated at the two ends of this hierarchy in which tactile is
the most basic sense and vision is the most differentiated sense. The following figure shows the sense transfer pattern in English:

Touch — Taste — Smell — Vision — Hearing

The current research employs Ullmann’s notion as its theoretical framework. It seeks to find answers to these questions: What is the overall hierarchy of sense transfers in
Persian’s balanced corpus? What are the most frequent source and target domains in Persian synesthetic metaphors? Comparing findings in Persian with findings in other lan-
guages, and how synesthetic classification can result in a cognitive typology in languages? This research has used obtained findings in similar research in languages other than
Persian, such as English, French, Hungarian, Hebrew, Korean, Chinese, and German, to determine the universal principles governing the pattern of sense transfers in languages.
Methods: To answer the questions, the researchers searched the Persian Linguistic Database (PLDB) using some keywords related to the five senses to extract the most
frequent source and target domains and determine whether Persian synesthetic metaphors follow Ullmann’s hierarchy of sense transfer or not. During this study, no exper-
iments were performed on humans or animals. The research method is based on the ethical codes of the International Committee on Publishing Ethics (COPE).

Results: The corpus-based data revealed that the most frequent source domains for synesthetic metaphors in Persian were touch and taste, and the most frequent target
domains were hearing, smell, and vision, respectively. In other words, senses of hearing, smell, and vision are mostly described by touch and taste in Persian. This figure
can show the overall hierarchy of sense transfers in Persian: Touch — Taste — Vision — Smell — Hearing

Conclusion: According to the corpus data, the overall hierarchy of sense transfers in Persian is not entirely in line with Ullmann (1964) in that smell precedes vision.
However, it conforms to a universal principle in that contact senses are used to describe distance senses. Touch and taste are considered contact senses, and smell, vision
and hearing are considered distance senses. Hence, the Persian data do not contradict Ullman’s hierarchy in this regard since smell and vision are considered distance
senses. This overall principle also governs the sense transfer hierarchy in the other mentioned languages. The studied languages (English, French, Hungarian, Hebrew,
Korean, Chinese, and German) use the contact senses, namely touch and taste, to describe and express the distance senses, namely sight, smell, and hearing. However, their
parametric choice is which contact senses are used to describe the other senses more pervasively and which distance senses have been exposed to conceptualization more
extensively. These findings can be explained in light of the embodiment theory (Lakoff & Johnson, 1999). Accordingly, the contact senses whose domain of the function
is connected and close to the body were the most frequent source domains. This is in line with what Sweetzer (1990) argues about the orientation of conceptual mappings,
which originate from the body to different conceptual domains. This study’s result is significant because it allows for a cognitive typology of Persian compared to other

languages under study.

Keywords: Synesthesia, Cognitive semantics, Conceptual metaphor, Cognitive typology, Corpus-based approach
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Abstract

Introduction: Although spatial reasoning as a form of cognition is one of the mental factors influencing the creative response of architecture,
there are many unresolved educational and cognitive problems regarding its place in architectural design and its stages. Therefore, the present
study aimed to explain the position of spatial reasoning in the process of architectural design and its stages.

Methods: The method of this research was qualitative, and due to the nature of model explanation and case study, had two main steps. The
first step was performed by a descriptive-analytical method using content analysis in two fields of cognitive sciences and architecture. In this
step, the effects and interrelationships between theories that explain the mental process in creative thinking and their relationship with the
architectural design process were investigated. The current study was conducted to explain the role of spatial reasoning in architectural design.
The second step included a qualitative case study of senior architecture students’ experience about their design experience and a descriptive
analysis of questionnaire data. In this regard, 30 master students in the architectural design atelier, in the process of architectural design during
one semester, answered the questionnaire. The questionnaire included 10-items checklist based on architectural abilities related to spatial
abilities. Students answered the questionnaire with the control of professors in each stage of the architectural design process and according to
how the work progressed.

Results: Based on the analytical findings of the first step, the development of spatial reasoning through the development of working memory
indirectly plays a role in improving the architectural design process and improving skills such as spatial visualization, reconstruct images,
and spatial orientation that require many capabilities. They are the foundation in architecture, directly improving the process of architectural
design. The second step’s findings indicated that the necessary capabilities related to spatial reasoning are used in all stages of architectural
design, especially in the illumination stage. The visualization ability, which is related to the component of image reconstruction, was most com-
monly used in the design process, which was in the incubation stage. The imagination of embodied space from different angles, which is related
to the mental rotation component, was the second most used in the architectural design process. Moreover, the ability of visualization and
3D-2D conversions were used in all stages. In general, the second step’s results in this research confirmed the first step’s analytical findings.
Conclusion: The model, which is explained from the role of spatial reasoning in information processing and its impact on the stages of the
creative process of architectural design, indicates that spatial reasoning is a fundamental factor for improving the process of architectural design.
The case study results also show that spatial reasoning plays a role in all stages of architectural design. However, its effect on all architectural

design stages was not the same, and the amount of interest was different according to the capabilities used in each stage.

Keywords: Spatial reasoning, Design process, Cognitive process
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