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ABSTRACT

Introduction: The interval between voluntary actions and their outcomes are perceived as
shorter than the interval between similar involuntary actions and the outcomes. This bias in
time perception may be related to the sense of agency which has been referred to as intentional
binding (IB). In this study, we investigated the effect of IB on voluntary action and its visual
outcome (ie. color changing to red, green, blue, and yellow). Besides, we compared the 1B
effects among these different colors. Materials and Methods: 19 right-handed subjects
(14 women and 5 men) have participated in baseline and experimental studies. Participants
should press a key and after that, they would face color-change, then they reported the time
perceptions, via referring to Libet’s clock. These data were compared to the baseline data
(pressing key without color-change and color-change without pressing the key). We modified
Libet’s clock in a new version to study the IB of visual effect. Results: The results show that
the total IB (sum of action IB and color IB) in overall and distinct colors was significantly
different. Action IB was not significantly different, however, the happening of the color IB
in overall and distinct colors was significantly different. Furthermore, a significant difference
between action IB - blue outcomes was observed compared to action IB — green and yellow
outcomes. There were no significant differences among different color IB. Conclusion:
Using innovative Libet’s clock, we could investigate and compare IB of visual outcome in 4
different colors. Our results have been in line with previous studies and with the retrospective
viewpoint of IB phenomena.

*Corresponding Author: Alireza Moradi

E-mail: moradi@khu.ac.ir

Keywords:

1. Intention
i 2. Time Perception
i 3. Color


http://dx.doi.org/10.52547/shefa.9.1.68
https://shefayekhatam.ir/article-1-2135-en.html

[ Downloaded from shefayekhatam.ir on 2026-06-20 |

[ DOI: 10.52547/shefa.9.1.68 ]

f‘s’l'u.w“- ‘:"hﬁ (51‘: "‘5.:!.375)....5 L«é) s:"wéé‘).o Lqé)-oJ-C 5‘0‘336)@' aobld

Olrl ol S b g e olasly (il (oulitily 095

Ol Ol w0355 Rl (P pole 5 oliily) oaSiasls o gl culitily 055
Ol Ol it et oSS ke 5 (S sl 0557
Ol Ol el aly (S psle olSails v L3 psle 0957

o wledMb|

WA oV iy

FRWLIPININ

oley Shyal Y

=

S, ¥

Y49 e YV rawsSol AR [0 08 VE il y

L alie gol)l,ue Joe S5 s ALold 5l 5oligS o1 5 b sl o 5 g0),) Jae SO oy Alols :ap2iin
Yoo |y Conl o o €iale Gomd L YLoiml a5 Slag STool 15 (68 g () w095 o0 STyol e o] o
el 5 ol Joe S (K =08 Sl gy 0 polo gy o ialiion (IB) (Kt —cd
Sl Ky —aad ] 2 odle oo (°)}_3 & e 508 S5 5lez 4 S5 et S Ol sl
0903 V) Cans—cwly $05031 VA cldlig) 9 3198 .35 S aslio |y il slo 555 (ol 5l Lol
220 HLad 1) (gleSs sl co booisS S 1 .abad solo &8 0 iolesl g sl Jas A e 90 10 (5,0
L Weosls ol ma&)lﬁwwuaogtl ooyl SThol oyloj olT caigds g9, S5, pti b g
A duolde (a8 yols Jlid yany S il 5 O, sl e eSS uola Lzd) &l bdmoolo
1Y 7] FEPRRSC Ry [P OV RGP WO PR VR CRCH JUUPS Jpp KRRV L GO V- S S S ¥
5 S Sl 10 () 5 Jos (S —0uad £g0mm0) ol (S —auad a5 wisls (yLis Gimg’y (slaasdly
b_i,...._- aad ¢ Jos Sy _msu.\.w.; lolize 3529 b .ailoslisl slasl g loline gl oS5, SUS&5 &
@lg_ﬁ)aﬁ\@b&&éwu Msuu)xo‘_gw)l Aiog Joline K, F S 4y g S jobay 5,
LY v .\.a_eu.uo)ls.a);u)o A sanlie Slolize gles O))QJMM‘GSbJALéA.w) -3ad b
NCTR JOWN JOE WP N ER [T 7 T2 (T T REAPR U NERCH PRSI RETCE PTG o
SR Srambly w18 alie g gy 950 |y Blite S5, F a5 (g s el gy (S o
el gra (S —auad By 50 AT o b izren 9 e ba oo @S L ol

moradi@khu.ac.ir :So g S oy


http://dx.doi.org/10.52547/shefa.9.1.68
https://shefayekhatam.ir/article-1-2135-en.html

va4 QLLM) .(‘,Si e)LA‘Z odd 0)90

[ Downloaded from shefayekhatam.ir on 2026-06-20 ]

[ DOI: 10.52547/shefa.9.1.68 |

“0 ol
M
sl a5 V0. sgas 5l ey Adold (o (ool 8
s Laasl (Vo F V-2) el oo oumuiw Lol 51
YO+ sgas oy Alold ( Joe 09 (sol,l a5 alosls
hoed celuwas e pagy o) a bt U
R W) UJM Sl ‘é_)‘si 6[.9&.@]‘5 9 (..\_a‘oo): )LL)
skl sy S wolaul 1) (IB) (S 0mad saa,
D) i (Hley Aol Ly el (g0l mé Jos oS
Oize g 3,18 3929 dal g g Joe o (Al o
PR Py SV Sy S5 u—.’.‘j—‘ “"—“’T(si o Jee a5 Sl
(sl gy Jmoe) 3Ll 55 ml (90,57 550 amy (008 (il S
sz._.»m (IB) ‘;h_‘w_ d—ad )_)‘ d_?u_u )9 9 09—
45 a2 QL_M,., Lo S5y o (A) 39— g0 000
clole o L Soop bl )l S aad o0,
Sg— oo (sl ol 0,8 L, a s K ole
Olid Lo imgyy o B, b jla ol ac dls | we Q—l
Cdale 0l ol oS Jules :slj_él as slosls
Se—3 Jloosl 5l 05U rio glodnl o J—55
B oo S 35— Ay ;S | L_QJ.A]& ol g ol
Lo Lol slas delsd 10 g 0,055, SN 40 ()
)Hlj_gkj)_';.zfja,b:l.ol;w}lwbqa__s)lo QL{;él).Ial
2,2 055 gla)lis, 5l (2l (Hgem (Sl slasslg
b La s, 1" g las slaael o 5l Ko i g
FUNU CHEWPSIRUIIY- S | ESNE SUPS S WD PR
Ol s )9_—&@ o=l Glym 90,5 oo s cdale >
Sl ol o L ass F oleml cdd celw (o S48
S, S l.g“:\_;})"l) A Lols doSo fpols s sl us
995 (& lams vl 9) (g dbadi (55, jlaz «)
ez loleann ol ol cmlige s 0t o
S, s Al 5 0, § ‘5_31)?3 i C2Bge
e ) l_zwsf,_m,)o oS Lol jlans 9;‘3)1}_5
ol o ol gy j0 @8 )T O o Lyl glol
dmad by o ol 5l g 00,5 solawl (g loms S e

(?) 09_4.4.: oduu (IB) ‘;A—AAAJ_

gy 9 Olge

e 53 0,0 0 5 3 VE) Cws il 0903119
3, lastiwl Gl =il g JLw YN0 - Sibe g JLw b LYY
as Lo Joge;] ias ools &8 i i agh ol 4o (AIVY
Szed a0l sl wyiws [0 g, Sdiges iy b

! Voluntary action

2 Qutcome

3 Time Perception

4 Sense of agency

* Intentional binding

dodlo

85y =S5, ol Taelig 5 "ol e i Ak
0,3 a Sl ol ol A il ol conl Ll
oY ol asls 0p Bl bl e Ly lin Jolss
S Lud, edly slaaal o g Ol o algn cl
Gl Joe o gy ot o 4 S S e don g
by e 0e—i J 0B 3ol cloa—id sl oyl o
5 o Sl e Sl e glanaly pats
Iy o,da s cwl ol g J—oe asly, S0 aloel
Gl bl e L aedon OMsled (650 a0l p ay jol3
S alosls lois aion sl imgh il g0 99>
b olgy o g Ol s L sl g Lo Jlasl
Jae S Aol il ol pam ol T Sley SThal o
S e A Lols 51, 50lsS ] 5 (b ol o g 591,
-¥) sg—is g0 STy ‘&;}.—AT‘S‘[ L al i ol Joe
ot o a5l Jae aal g 0,8 a0 0 28l p0 ()
Shyol ,5595 1, ol 9,38 5 9 g0 0auiS ] BuuS sloul
Yozl as Sloy STl 1o (6,5 g b0y ol 0S 0
(SoA) (Fedole q"—") 5 L8, o S el L
Sl o (IB) ® S 0a8 Vg oo |y ol a5 0

S ygmo (IB) (K- 9mad bo0y (59, = 4S5 —Sbllas
..b‘d.._m} 0 y—tfp ;u_».J celw )|)_s| )‘ YW d_d)f

sbagiagy plaml 6l VAAY Jlw o cd el
Slom =5 A hasi 4 Sog 00,5 glal ]y gelw sy >
Ol y9d am )l S el p )l Y0P o o ) A jie
SySes SS Zebw ol la Shy wF 2
@b pylra oz dga o (loy Lol (bl sl
Ol Gl o Lo Sog03] 0il ol )5 L 5]
=y csSl eS > Jline 6lm) casy S sla s
Tk yo assle oo )5S oS Adad cmdge Ll
95031 «()) (IB) (Ko a2 sl jimgs Lo
aS aes o Ll glasSs o) el a8 L
SPelbslog oo ¥ sl ol gy S Sl ay - oeie
[y Olo,5 A tadi CxBgo 95— oo Aiwly> Lo Soge)]
Sl e Sy aeSo ols Lad e 6l e S
ol L asled ()55 o oo (sl ol o
Shol SsaSasb b s bl sl ol 5 e 0l
ol STyol (6,505 5 1] auid (g awSs ols L s
S 9ad Sl pleS e Sl aeS's (ol Lt (g0
Jole a s (F) 59—od 5, —S03lxl 5 coal_in |, UB)
s SIS S (IB) (S a—ad ba sy o Lol
d—lss o=l 51 S e sl g (Hley Alolh (Jos
et ;51 g 00 oy itiie S 2mg3y baugs
S8 i 9)50 (IB) (S amab bumay 1 Lyl
L ool bl e Jae clallas 0l jo ol azd )8

¢ Libet’s Clock

7 Tone effect o —

8 Visual Outcome
° Space key A&


http://dx.doi.org/10.52547/shefa.9.1.68
https://shefayekhatam.ir/article-1-2135-en.html

[ Downloaded from shefayekhatam.ir on 2026-06-20 ]

[ DOI: 10.52547/shefa.9.1.68 |

WA o) 05 0,Lass o 0y98

= & -
U—AASH ﬁ‘_—‘LA.,—Q

s 53 dace ,Sge;l g gme aili p)ly a0 LS
an ol e g0, S ge o)l 58l oy a oo
S g s (Y o =Fopluil slhas L) el gl
Al gyl FYIV Joloo celws (59, 4l ,2) Sg—oi oo
Ol 05— o8 58l o5 l iome (05— Caglly o
ol ymadr ay g aled Cd Al p )i a1 o, 5 A i
0 y>d JS1 & ygm0 4y ‘é_.}dyo)'] oad o, S slale;

L2l b9,

S b —ilejl g Al a3 Al 0 50 0 L Joges]
() D Fe Sl g5 ol sl b il o ais S
aiulys o gogesl 5l (o) Soby )0 09 (S5 i)
Cwlgma S ol oo el wasa g lo i o
Sk CeanBgn s g Ao b |, 4l & Lols a5
5 alonles 151 aeSs (0,08 6 o Sy
Sl oLl s G 55, s g 4l
Ji o il o fyn 00 L5 TOs (g ool o
Sody ;008 o0 9o lyes ddadi A Lold A oS> yals
Ly o oe ainlys Lo gogesl sl anly s (S5 i)
W lols A oS oy (Lisd aa g o] celwasasy
Cordyge bl o |y colos (Slyg ddalls S5 i ()L
g ol jatay Sy i ol oled (3155 o
5 5o sl e 8 S Sz 5l S A il Cems
b oSy ddai 53 Lol 0 085 o0 D90 35
e Sl e 4l o)l B0 L VO (S0l
FroSol oo 5 (talegl Al e o i e g S,
Sl vl g g o ) o a S s ohb W
L aSo Cwly o o, a Sogel o b e S S
il pyl e YO ol Soe jl a9 0,28 o | a Lol
B98I, )z 5l S an ]y Sy Al S e
p3Y Sg—ed o0 ol ¢l Cod a5 (Blad b
I smSokr cair 5 o yn il 3 4 el 55 4
L n o S 8 IS Uy (o] sl
ot 4=l sl B s YO o o Bolad by (g
(Jmt S5y sl Sl 55 4o 30 <555 5
Spxgo (IS o il 5o adoe aile (Heses]
A L calols ASs ol b plKia |, g ik
A e awlss (ogesl 1SS, pmedd) pgd Soly o
et pn |y (g Al Cadge (S 0 GG 50
s Ui ol S5,

Loslo Jodxi g pudtlio

el p3¥ Laools o dos slaan] b ol o>l g lateas
45 Hebolen 35,5 apai ;558 palie 5l 5 2

19 Dyschromatopsia
11 Matlab

|

—lin o OMS s (yizren a3l gl B as
a5y gz A Comnd V(K )9S 255
ool (b bl b anis (5158 Semms 13 (9,5 9
I el ol g, Gl ol (b prg Sl
O dbaly )0 (IB) (S aad bay 0925 8k
5y S bl gl olans el 5 0l Joe
s 3yg0 0dmdy (il aliBie laSS) S sl
SN 9B By (e S =5 )8 (bl
Sy g dw j3 oy ol el =l o (B)
S (IB_act) (Jas S 0md) ) s0cb S )15 ;)]
sy Coomn a Joe (mlmla g S (05 (e
(s O ye—o 4 IB_act a sl ol joaes oo lis
9—ad) Voad ()l S ey SSE 4 e
5 LS —2d oyl e a5 (IB_color) (85, K
o=y s so il Jes G 4 1) S5 (mlmls
SS& Ay iz o S O j9—0 4 IB_color yiagh,
(ol (K wad) ¥ a0 5 () S5, e
Jee IS (bl 5 485 a3 oy o 45 (BT)
o=l 5o lw oo et 1) Knes Ceomw 4y S5 g
F S i o IS S50 4y IBLT 3 gl

At =l S

ol ceslis

P [N PN O S ISR SR POV S U SCOP WV
a S c bl el w YY , hhd ay (6,50 0 & >aw 35
Ol il O cpndy ;o o 1) solael ) guiaz o
JSsay e gladas DO LS Ve b (ao wls
5993 0,1l 59, olulwgdiwi)&ﬁﬁm
VY Celw sy 5l aeln 55 0 Caow 4 ] 50cl
E97b el slat e S8 > gz 5 (ko L)
J=b sz 2 4SS (Hige a0, S e it A
e—iplod g (Vo -VY) i o JolST a5 Y,0F ]
s i i b gy Boa L e el
=S D oY (g lass slaasl o (S 0 ad
ol ddasi a8l s celw (o 0gd ol S
L asbl,) alols 4 oSy yad 00 )b 3l ey S5 i
S dm (ke joda b ol a YO Jolae (5550
SlSme Sy i 335 5 (=l e 0B S5 Lz ]

slacel el (60,5 o welwda s >l byl
gy 9 Sehs S dmy Gy T (g Al ol s
s el (il o 0ge;] (ol S, STl s e s )3
P S PE P S S -~ SRR ST U JU i I W
OS5 oy (= baelB S an ouw, L) (Soges]
(S 3] ey 45 090 00l b (glaseS el
VO G (900 5l e (Bl Djgo d (g Adas


http://dx.doi.org/10.52547/shefa.9.1.68
https://shefayekhatam.ir/article-1-2135-en.html

iR g ol eigs

[ Downloaded from shefayekhatam.ir on 2026-06-20 ]

[ DOI: 10.52547/shefa.9.1.68 ]

“0 ol
M
Slpgcculanl oz ool s sjlasl susws liasas
dwloes ) (g, dn oS5, F SCSw a5 S e
089 Ol i Sz baee il S aie) 94— oo
(IB) (K 9mad ol oy L Sglase cgr Jdo

(Cmwl oo L
1-¢* )Color( »BLC )Act_BL=(Shift( »BL)
Cglis )~|_ (IB_act) (J—os S d—aB) pggho o8]
(Lol J—e) g (Act BL) (4l a5 | we) ()
o] Cwds (Act_exp)

Act _exp(-)Act BL=(IB , act)

@
el gl (B_color,) (S5, (K 3—ad) pgin g
S ) et D3l 105, F SIS a5 S
Col-) (Limbejl- K5, ) 5 (Color,, BL) (anly bas-
el Cwds (or,,,_exp
Color( 4)_exp(-)Color( 4)_BL=(IB_color4)
el o (dB_act) (J—as (K a—ad) a5 Lol
S,y el g oo a2 iS &lis (IB_act>0) cie
(S (S 9mad) 5 sl o0y G 05 5558 5
oS alzs (IB_color<0)  —axo oJl> o (IB_color,)
ooy O 0o ;5858 5 ol S sloml Jes oo 4
el lm AB,_T) (aasle (K 9mad) pgpn el
D dlre 5 B9l any oS, T SIS a5 IS
IB_color,(-)IB_act=(B @D

paxily

IB) (Jos Ko dead) a5 allias ol (b5,) 6l m
Bl g loline jolay ol iagh sla Soge5l )0 (act
Jee) sloa p Sils lis (s lsline ol p3¥ cosldl
(Act_exp) (Li—lojl- J—es) 9 (Act_BL) (asb a5

DIRTES 51 S SO U S P R Sy

b - | oe) Sgbgoasl lhsd >0 00 il
(Color_BL) (assby s X5, ,ux8) 5 (Act_BL) (b
0ol oo Gy 0310 90 Se b o 5l g ea s )b
a_S (act/color_real_bl) s3ls S5, ,ossl J—oe ol
Slid bl Lo 4 ST u b e S 8l 5 gl
Y sguz) aps o i 1) S s L aeSs ks
PR w)lj_f;i_a))_u.iu/ Js ol g (Las a sl p )15
5 0 oo o (sH0g03] lawgi 45 (act/color_report_bl)
ool 03 S (o0 8)ly 13l 5 sy - SSgesl Al sy
5 (Act_BL) (4l a5 | —oc) pg—pe 90 Laosls oyl
5 S odl> sl,-) (Color_BL) (sl oo S5 o)
130,85 oo dliee (hg, ) 4 (S5, SIS 4
act_report_bl(-)act real bl=(Act BL)
color( 4)_report_bl(- )color( 4)_1real_bl=(C0101r( »BL)
Act ) (Limbeyl- Jee) Sobs g0 5 Liolel > 0y
L s (Color,,_exp) (Gimlejl- K, i) 5 (exp
als o ol oAl s byl b s iles gm0l a8 S
| Jos oyl taal g0 s 00l g0 S b a5l 55
L Lga S (act/color(4)_real_exp) —lg Sy s
ools Hlid edlg dLasd a S 0 b o o I Sle
oyl Y dga ) was oo lid ) SOy s L 4eSs
act/) oo o, 8 S5, el Jmos Gl g (L 4l
9 9B oo ol (509031 Lawgs a5 (color,, report_exp
ool 03 S (00 8)ly 13l 5 sy - SSgesl Al sy
9 (Act_exp) € iolej- J—oo» po—tio 90 Lmosls
5 S el sl (Color,_exp) (Limbesl- S5 i)
1008 A wlxe iy, ol 4 (S5, T SCS a4
act_report_exp(-)act real exp=(Act_exp)
color( 4 TEPOIt_exp(- )color( 4)_real_exp=(Color( 4_CXP)
(Act_BL) (4l a5 J o) po—pin 90 3l oolul Lo
4 yly5 o (Color, BL) (4 a5 S5, ) g

Jes

(K5 i) ol

g yboj

s*lg Jos 3l ey 4l 0152 4Y /10

1
1
T Ce
1

*ly S5 ot 3l (g 4 p,l50 FAIF

- FAIFY ms

1
1
I
1
|
1
i
|
1
I
]
1
|
1
1

IB_act
s™Bly Jor 3l i ali o030 FEIVY
_M

1
5
: IB-Color
i

21y K5y it 31 g 40l 150 <104

ok saidly 5 Jolie 8l )b ) pgad


http://dx.doi.org/10.52547/shefa.9.1.68
https://shefayekhatam.ir/article-1-2135-en.html

[ Downloaded from shefayekhatam.ir on 2026-06-20 |

[ DOI: 10.52547/shefa.9.1.68 ]

AR uL...a) .p_i_[ o)La.,i' b 0y90

= & -
g—_".&.'hs_}J=: s__‘L__Q~_n

(Gimbel— K5, i) 5 (Color, BL) (4l L5
(t(\A):—a/‘W‘ P<efesV) S el o po (Color(4)_exp)
7500 Oyle an il ol LaSs ) S8 4 v g
5 5 «Jb o (IB_color,) (X5, K —3—ab)
Ol 9 G 5 8 1=l 0,) Lo, S8 e oo
ol ool glasl g lolins jgday Jimgh sla Jogesl

(al> Ks aad) a5 Jle o=l =l e 4
lolins jotay Gimgty sladogesl Lo ;o (B, T)
‘_gl_mu,juL.A u_ésl_(b 6)‘$L1.x.n Sl ln)y A g &9J5.:
—3—a8) o (Shift, BL) (4ol s- Ol £g—azo)
S—S& a9 5 e 0o dB, T) (psl> (S
F s e 4 0T B oy 0590 Lo,
SoSE A oo 5 (AT Sl Gl o) (s D) e
Y J}.\_> B Uj LQLQASSL}‘ FELY QHC;A ool __wl (Lm&)

VIY/oF

sael V' Jgaz j0 o] slaasdl 4 o solaiwl (aulg

Yo s 8l il Jday gl ol Ll Lo Sile
(J—os (K aad) a8l ol o casd Jlolns
Je—baieds .ol ool e sl asl jlol_sae yolay (IB_act)
(IB_color,) (X, S 3—ad) 5 lolme bl
Sglas (g bl e cl p3Y (i gt sl Sogejl o
(Color,, BL) (a2l o> S, )_».».a.:) sl Sl
=y 3,5 (Color, _exp) (Lamloyl— S5, i)
Sl o) iy Uil 5l s o am 0,05 1,8

ol 00l ¥ Jgas ;o o] slsauil o S
S ) Sl Sl Sl Y Jgozr dam azgi L

Sialesl g b b Ao Lo Silee Oslis (a3 =) Jguar

arnes

\A7ERS

FEVYA

P T DF Sl Gl
Y4/
JEER -OAf A
OYNY
fYe
ofesf - A
YYIAY
BFINF
JEER /¥ A
FEINY
fOIVe
T VA
OYIND
Ay
JEXR -ON ¥ A
o+ AY
_M


http://dx.doi.org/10.52547/shefa.9.1.68
https://shefayekhatam.ir/article-1-2135-en.html

[ Downloaded from shefayekhatam.ir on 2026-06-20 |

[ DOI: 10.52547/shefa.9.1.68 ]

WA s ‘T“Si 05Lou v 0,99

“0 o
&
il 00ol F JB"*—?' 5o L.Qj 6LA¢5L&S 6)L>L_.;M

S ) gl Sile G F Jgaz a4y L
ol o Joe (S 928 L (05 0l o Jee
Sl Sila e (airen ‘(T(W:—Ylav‘ P<./Vq) (=]
i dad ) L G Sl (= o (S 0ad)
uaL{b (t(\A):_Y/Af\HL P<-/+ \) (LF" “'\_A‘LS'_ J—A.C
FlanSle plowa S b 00l sg2g ol xs
S, bl aes e olis 6 blire wglas o ,lal Ll
S8 4 35 (IB_color,) (S5, (SN a—ad) 500
o 9 Ao 0)50 B Jgaa 13 4l lex slaS,

el azd S ), 8

| cd_ai

Eg—o20) L2 Silee Dol (¥ ooz am e ogi Lo
S A_ad) 4 (Shift, BL) (al b5 ol s
g (t, =0l Y P<e/o V) JS e > 0 B, T) (>
Aol jlolme o) maw o LaSS, S Sy 4y
22 (B, T) (e—l> K 0—ad) , Ko o)le
Ll lolne joda imghy Lo gogesl ploe ;0 (2))
N dmad) S5l alh oLl a S g b les wl ool
J=B Sl ey Lo, SSw a4 (B, act) (J—e
—n b b e sl ol alic 5 5 S o5l

Slojl g b b o aenSilee Sglis gl (slaail -V Jgusr

P T DF  jhwdlml  pfile  aloy =
dev |t | WEAA | VRONE | el s “
V\$FY ATy | ] F ey For o8 Sl g
deev | oEEE | VoY | oMV | s “
\BVNVE W | b 23] 8l (g 25 Syl fane
dev | o-aey | VUEA | YR |l s _ _
YTV VEer | el o ol P 28 o e e
G WeATY | SVErAY |l ks “ -
\YEVD WA | ala] Fo7 G (SR 8 jo? St e
deev |- A V£ AT | okl P
P YO Ve | e
S5 i (55, ol b oS 208 oSl S5 o] sl =F Jyn
P T DF  sleedind oSl T
AT Y/bY 1A VYR p-1V$ (939 ot Sy s
I FAIDS (o) Jas (Ko uch
TN \IVS 1A 1V0/f FAIDS () ot (o b
VFVIAQ YA Goyd) Jor (S b
IDOY e A VEV/AQ T (o) e Kt b
VYYY FYI5) () Job (S
JIFYA T A VYYAY FYI50 () Job S
VY5 b-1VS (939 ot S s
Y A A Y peINS (0 Jot S 0
VFV/AQ YA (o) ot (Ko och
et “YIARY 1A VYYIY FYI5) () Job (S
o 1V8/-f FAIDS () ot (o b
— &



http://dx.doi.org/10.52547/shefa.9.1.68
https://shefayekhatam.ir/article-1-2135-en.html

[ Downloaded from shefayekhatam.ir on 2026-06-20 |

[ DOI: 10.52547/shefa.9.1.68 ]

AR uL...a) .p_i_[ o)La.,i' b 0y90

= &

g—_".&.'hs_}J=: s__‘L__Q~_n

& lolixe a3s5ox (IB_T-color,) « 35 - amol> S

Q)L)_J 05_>5 (5)L‘°T

G S A 9 S
- Taslsle Jleel o as aslosls oylas s lalllas
2uaB) a5 5 ol g se 00 (STol g L ics
|) “‘Lg)L..:lﬁl J..A.C )‘ HK‘ ‘09.__».‘;':‘54 ed;..:,cb (‘;a._.u.u—
os_wso Ce—w 9 aé)’ J_a}...: UT = J_al; )‘ HKT as
STyol Sy S s s ilaj BLo 511, Ll 5,8

ad) ez 2 slapeSile G B Jouz am azg L
& lolns @glas 4598 (IB_color,) (S5, (S

Sl 3g>4
S—S& 4 (B, T) (el (S a—ad) colys o
S o0 )3 (bl e Dygo e 4 58 S
ol |y ey o=l 5 J—ol sloaidls £ Jgo o

.J—QQGA

ad oz ;o sl Sk (o & Joz a4y b

Ky slo K 2 glaiSile Sglis (g0l (sloazil, ~0 Jogux

P T DF slome 81 il Craiilie
NATAY —OYIAF
174 < EFY YA
PR —FYIY.
Oy . —PYIV.
Y AR YA
Y- Y -FYIFA
FYI-Y -FY/FA
< [FAA -+ 72 YA
[ARVATA AR
IARVATA —F- ¥
Y —+ [FAY YA
Y€/ A —-OYIAY
NATAY) -OYVIAY
YOV \VARA YA
Y- Y -FYIFA
By - -FYIY-
< /AT VATE YA
. IARVATA —Ff-
Lz &
S ez (S5, slaaslg b S (sl K b (sla Sl Sglis (331 slaazily 5 Jgu
P T DF Wendes) | i
AR VIVAY YA AAINAR ARATER
VYYIVD VYAV
<A+ ealARA YA VYYIVD VY- IAY
\ONIVY qA/24
S ARIA YA \ONIVY 4A/24
AARTATN V¥ 0
- A¥F [+ F4 YA AARTATA VoFle 0
YYO/TY VeXeo
< INF¥ SANAY YA AR Ve¥/e.
\ONIVY aA/A4
AR AR YA \YVED V¥ 0
VYYIVD VY- IAY
_M

12 Intentional actions
13 Voluntary


http://dx.doi.org/10.52547/shefa.9.1.68
https://shefayekhatam.ir/article-1-2135-en.html

iR g ol eigs

[ Downloaded from shefayekhatam.ir on 2026-06-20 ]

[ DOI: 10.52547/shefa.9.1.68 |

“0 e d
M
A gwod 135 0,50 sla gl L 45 54 (IB_color)
deabd) cyois lolime ool co o Laadl 51, s B8, b )
O Oy =SSl JJos B act) (J—os (S
Lo goge;] oy oo a5 ay 09 La Sogejl (sLassls
oobd 0 (g pin (SuS Ty 045 (Joe) STyol an s
A aleols Hlois (slams N.\_JG;) Syl Ly
4 Lo goge;l aS ol ol cdl> 4S5 , o o,le
05_...4‘59 g0 6)_¢_’> C\_‘> c\_iu‘ “‘\_‘Q;QSA olf—l
a—eils A S Cowl oty i Bl Te 08 055
slao,d a6, 358 sl 5 Lo iagh
3y9—0 0 aS Cwl pal 0, 8 o ISh Loyl joa S
Sy gy Laolas ) 5l (slo oy Lo o8 o H9)0 slaslg,
Mte) jolSlogs 0,8 955 (6l solanyg, 8,z ol
9 (OK]QP J_Q.C Ls‘)—" 9 J_AL L.S‘)—' OKTJP d—ad
Sdles )_\’)’L{:] olfToPL; dad k) )_';olﬂopl.; S
58 a Sl il Gro (wae sLlaoi] g s2e
el lae a1y golag, 8,y ol 5l Jisu plas
ol_‘>u" I JI?_M; 3,9 ol ‘_S_\’..\..S\).. WS STl Jae
s i (L g ;0 00l oolaiwl (g laso Ly
QA_>5.¢4‘5A &Hy L.S)—'OL’95 Lr’LA) 5)l_v )O l_@b‘s.\}) u_v‘
(IB_color) (X, u.i._w— d—ad) ,Slabe,lilas
SeS& dm az 9 (S5, ¥ ggome) S el 0 a >
ooldl slasl Jloloe MalS a8 inghy 0 Lo,
ooLa..’_,.J LJ’“_QBJ" U_“ 6Lﬁbk§)5]y )‘ LA.‘ 4_»...” !
oais plal Jlo an b Simghy (ils bogusme jo 4
oolaiwl (IB_T) ( Kms— 0—ad) (5,503l jo ol g
L sl oM o 50,8 S5, aS Sglas 0l L 0gm 00
k_s_i._z.i.l L =l o ol Sy 9 YL Ml
e L LK, 500 o)le dn asog ad) IS0 ol
‘]4:9_3).45 uu.o)l) M‘ C.]a_u: a 0d— ‘5)_50).\41
G955 e Lo S, ol el a4 05

4 intentionally bind

el 5l aS i Gl gl i 0 (Vo \Y) oS
oolaiwl (IB) ((Km— amad) iomiw jetiie 4 ol
(5_49’“0_ LS_"BT 6LQJ.AT@ L_: L_b@g)ﬁ.o)] Sl oo
W Celw jlail oy Swlds s 6,5 L
5 SIS o 5le SRR ) 3l S oyt Gizen
sl golams vl o o L aaly o5 o K
dlaly j0 (IB) (K 0—ad) 5l )y s (g o
Omizma (Ve Vo)l a szl g lass ..\._.J‘_d:— J—es
5 &S o3l Ii=e ,olay (IB_visual effect) (5 ,la—os
(i om0 (5lams ael o as Ll iy b))
e 8 Sy ez an celw oo, 8 Al (85, )
O ygmo (IB) (u’_i._w.:— J—ad) Ed._:d.: =) A_JjLQ.AA ‘Sj))
diles a5 ol lis e gl sleaisl cdpdy
30 i Sladllas Ho ool oolaiwl (g o J._.JG;
3y 3 (K5 (5 loms aal o Jee) (o dlal,
el (IB_color) (5, ui.._w— d—ad) 4 (IB_act) (e
Sl Wols Lo S ) S S as g IS ol o
(SN daB) by 4 S a8l ol Sa e oo foBy
(S5 Gylams ol o Joe &bl 0 IB_T) (pl>
Sylos slassl o 4 S amo o lii ol o 5Lis]
olou!l ol Joe asy (g o Lgl..{bd.als» ailen 3
IS g acdale s oo (Taas oad) o saus
9 Lrwy sL‘)l)lS_o.% 9 J))LT ‘é)lfu «5L°’w~"°5)-‘ )‘ J_.al}
35,5 oo Sl Cwn 2 8ly jo asil 5 S ol 51 sl
slase] o o)l Joles ol 8l as asl o Lyl oy men
O,le 4_>\.\_..®.)g.,.»_~...: Q’Luo?‘_}_o.cq_,)_,.Jb@u
5 s (e sladel o ;o Edale > 4
IS S 3l Ngdge a2 (S Cte sl
d—ad) g8y 4z S (agh ol laadl bl
Ll 5l goge;l ol yo (IB_act) (J—oas (S
IB_col-) (35, (S a—abd) Lal 055 loline (5Ll
Sl MlS (Lo X, S8y a9 S edl> o) (or
OH9—0d LS)LA—hA-A—’ 6Lmu~g5f o ol ool dL{u‘
dad) ol o Bl 5 idly g o Ko g SN 5L
A oa) )‘ B ZoS )l“ .‘YW (IB_act) (J_Q.c ‘;»_w)—
50 A )0 g Sl 034 (IB_outcome) (a—el o (S
= dad) (6,5 ojlasil 4 L La gty 5l o
)_u )_.alD- L)‘_Qﬁ)" B (\ ¢ Y') S| 00 ]S S (J_'J(S’

I


http://dx.doi.org/10.52547/shefa.9.1.68
https://shefayekhatam.ir/article-1-2135-en.html

[ Downloaded from shefayekhatam.ir on 2026-06-20 ]

[ DOI: 10.52547/shefa.9.1.68 |

WA o) 05 0,Lass o 0y98

= & -
v_a.u.hsj_; gt__‘L_Q_q

ol igs loaoal o osyls i ol5 ol 8l oS o
o 393 e da il igsb slaval o 5l i
G0 g Sd MCLM: Sl 5 s SO (8,5
Be— §las sl o le—ea Sy e 6,5,
21 (S5, ) (6lams aal o algn a S o s ool
ool s 5l e celw (o, 5 A i aes sl 09>
YO+ Job as S, L Soge;] lawgs aLols &S
)_i:{é G 3l o g0 S5 i Lo alip)lin
o= G 50,8 &J))ngola;&&&)ﬁ@
o sl S S b o Lyl S ilie s 05 5
Lo S50l oo o) oo - laia s 055 a 285 O 50
ol Gimgh o ol slacusgass jl SO (5 19)
Celw oads =l sl e 50 K0 B, b 5lacul oogn
G =S ol gldas lils Laoasay ol o jo o
Laosls SauSTy 5l —idn aS 050 a sl s i 27
30 S5, Sl as sl 5l e oioman ol 08,5 olsol
A S o, S d i) aoo Gl U jmsal SO Ail>
O 5o Bl oo Blasl 6 eS e L (Celw 35 40
Celw G, 5 dhass ) od alwlgs Lo Sogesl 5l o lad
JaS s la e D> ) oS 3 S oS
L (08 o555 el 55 0 a0y oo alwlys  0gej]
olo S aldadi o S5 s 380 8 Sl wgzg ol
SAF 51 Lassls «57?“*5‘)’ = Sl oo e e el
Sloss &9y ‘5_3‘ Lguungg S| ug_.Uaae ML& 059
Sy izme 00,5 S5 e Sogel 5l 6 i
Syl L] o (IB) (K amad 500y) 095 o
LQL_&'M.«.BL ‘JS )é OJ_S )‘)_9 X9 a_sJlas 0)9_4
(S dad ba ) a5 asoly las ol agh
o5 =L g loms ael o g ol Jmse S 0 (B)
S — dal) Sal o Helaie Ol Sl i lize S5,

Al (Glbogs oS osloul Jwe

1. Haggard P, Clark S, Kalogeras J. Voluntary action and
conscious awareness. Nature Neuroscience. 2002; 5(4): 3825.

2. Haggard P. Human volition: towards a neuroscience of
will. Nature Reviews Neuroscience. 2008; 9(12): 934-46.

15 Neuroscience
. 16 retrospective

|

Ll 31 ot g cch LB slaSs,) (Ko oab)
Gl lie Lgsl 808 olsn) Joe (S 0—ad)
O &S asoly il eagh gleaidl o, 8 Oy
(IB_color)) (4= k> Lo, sl K- a—ad)
Ol (= 0,00 925 (5, lolne gl b5 4 S9Som
saS olou! Jos o 4 K55 a0 fold i
o S oad) 28y Ll sl 035 gl Lyl
ks (5, slessl o SSes 4 (IB_act) (J—os
omeSilen e t0cal Ey ol A Wl Ayl
yellow IB_act) (3,5 S5, ol o= Jos (Sium d_ad)
(= S5,y 0l o Jos (S 9—ab) L (outcome
d—ad) Sl s y—ioxen (IB_act blue outcome)
IB_act- green out-) (jw S5, ol o= Jos Siuom
IB)) (=] S5, oal o Joe (Sir 9—abd) L (come
Oyl a0 000 (6 ,lolise glis (act blue outcome
g (Lo, (S ) (o Siis 5, oo
Aad) o e 90,5 S, a._ni@? =l oglas Lol 09—
=l S5y sl o ST L €l baS slon) Jeas (S
ol LU 51 (] 89S olomy] Jas a9 oy
S S 4l ] ell 1yl 005y Slolixs
Soom dy Jros 228 Gl (i (T S Jee
5 (0,) S5y Joe (S 0ad) 51,255 (ol S,
S i (i G Sy Joe (S 00
Gk &85 5o il 009 i 59,5 S5 e 4y Jee
wizr =it ol slagiosesl sl Laadl
Sledgy Sy (5 FeaS 285 e 59,5 5 FeaS

Sy alesls s a S el pnod Lacss; 0,50 y0
$) )5 Sy 5 LeSs) (pinnliss G =1 9)
W (o oo LaS) (p Fanldesl Geeam 9))
(7 38 A,k 5l a sl ol Ko Gy b5l (VY)
G 0 S o cmlos (K aad) 8l S
Loy golyl e 5l ogm Shyol o, 8 Sax 535 4 la
o8 g s3lasilise Gmgm am O 5l (56wl gy A2
A 538 4 o] 5l g ol o cle 18,5 5 s s L
FeRVA) oS oo g3lwib ) Jae STyl g a5k

A2 5| ey 09l 5 gl ol 53 el 5
Sy am gosle o |y ilee jlogs Sl ol S,
ot e e Ay S e a5 S5
Shol 5590 1) 092 Joe i Loy 0,5 S5, 4 25
&Ll
3. Walsh E, Haggard P. Action, prediction, and temporal
awareness. Acta psychologica. 2013; 142(2): 220-9.

4. Haggard P, Aschersleben G, Gehrke J, Prinz W.

Action, binding and awareness. Common mechanisms in

17 Mental Disorders


http://dx.doi.org/10.52547/shefa.9.1.68
https://shefayekhatam.ir/article-1-2135-en.html

iR g ol eigs

[ Downloaded from shefayekhatam.ir on 2026-06-20 ]

[ DOI: 10.52547/shefa.9.1.68 ]

“0 ol
M
perception and action: Oxford University Press; 2002.
p. 266-85.

5. Moore J, Haggard P. Awareness of action: Inference
and prediction. Consciousness and cognition. 2008;
17(1): 13644.

6. Moore JW, Obhi SS. Intentional binding and the sense
of'agency: a review. Consciousness and cognition. 2012;
21(1): 546-61.

7. Buehner MJ, Humphreys GR. Causal Binding of
Actions to Their Effects. Psychological Science. 2009;
20(10): 1221-8.

8. Yoshie M, Haggard P. Negative emotional outcomes
attenuate sense of agency over voluntary actions.
Current Biology. 2013; 23(20): 2028-32.

9. Christensen J, Yoshie M, Di Costa S, Haggard P.
Emotional valence, sense of agency and responsibility:
A study using intentional binding. Consciousness and
cognition. 2016; 43: 1-10.

10. Libert B, Gleason C, Wright E, Pearl D. Time of
conscious intention to act in relation to onset of cerebral
activity (readiness-potential). Brain. 1983; 106: 623-42.

11. Libet B, Wright Jr EW, Gleason CA. Preparation-
or intention-to-act, in relation to pre-event potentials
recorded at the vertex. Electroencephalography and
clinical Neurophysiology. 1983; 56(4): 367-72.

12. Libet B. Theory and evidence relating cerebral
processes to conscious will. Behavioral and Brain
Sciences. 1985; 8(4): 558-66.

13. Obhi SS, Hall P. Sense of agency and intentional
binding in joint action. Experimental brain research.
2011; 211(3-4): 655.

14. Kornhuber HH, Deecke L. Hirnpotentialdnderungen
bei Willkiirbewegungen und passiven Bewegungen
des Menschen: Bereitschaftspotential und reafferente
Potentiale. Pfliiger’s Archiv fiir die gesamte Physiologie
des Menschen und der Tiere. 1965; 284(1): 1-17.

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

16. Wen W, Yamashita A, Asama H. The influence of
action-outcome delay and arousal on sense of agency
and the intentional binding effect. Consciousness and
cognition. 2015; 36: 87-95.

17. Valdez P, Mehrabian A. Effects of color on emotions.
Journal of experimental psychology: General. 1994;
123(4): 394.

18. Moore JW, Haggard P. Intentional binding and higher

order agency experience. Consciousness and cognition.
2010; 19(1): 490-1.

[


http://dx.doi.org/10.52547/shefa.9.1.68
https://shefayekhatam.ir/article-1-2135-en.html
http://www.tcpdf.org

