Sport Psychology Studies

Research Paper

Volume 9, No 34, 2021, Page 171-196

The Effect of Action Observation, Imagery and Execution on
Autonomic Nervous System Activity and Imagery Ability

F. Hatami?, G. Lotfi2, and N. Khademi?

1. Associate Professor of Motor Behavior Department, Sport Sciences

Faculty,

Shahid Rajaee Teacher

Training University, Tehran, Iran

(Corresponding Author)

2. Associative Professor of Motor Behavior Departmrnt, Sport Sciences
Faculty, Shahid Rajaee Teacher Training University,Tehran, Iran

3. M.A of Motor Behavior Departmrnt, Sport Sciences Faculty, Shahid Rajaee
Teacher Training University, Tehran, Iran

Received: 29
Jun 2020

Accepted: 20
Oct 2020

Keywords:
Functional
Equivalence,
Imagery Ability,

Abstract

Our study aims to identify the effect of observation, imagery
and execution on selected psychophysiological indices and
imagery ability. The participants were categorized into four
groups (action kinesthetic imagery, action visual imagery,
action observation and action execution). at pretest, the
participants imagined each revised movement imagery
questionnaire items. During imagery, their psychophysiological
indices were recorded. Participants rated ease of imaging based
on this questionnaire and did their exercises for three sequence
days according to their groups. The post-test was performed as
the pre-test protocol. The univariate covariance analysis test
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) there was no clear advantage for a specific group. On the other
.Psych0|':)hy5|olog hand, there were no significant differences between four
ical Indices groups in the ability to visualize at posttest. Therefore, it seems

that all four methods are equally effective in the imagery
ability.
Extended Abstract There are several cognitive and
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and accelerate the process of reaching
the peak performance. Action
observation and mental imagery are
both mental processes that trigger and
activate  neurological mechanisms,
which are the basis for planning and
executing voluntary movements and
simulate movement in a real way. By
definition, mental imagery is a
multidimensional cognitive simulation
process, which enables the individual to
represent perceptual information in the
absence of a real sensory input, in the
other words, during imagery, a person
creates and recreates an experience in
the mind by using different senses.
Imagery as a symbolic representation in
memory, is a top-down, knowledge-
based process and is under the
conscious control of individuals.
Observation or demonstrating skills is
the most common cognitive
intervention and method of providing
information about how skills are
performed which is one of the most
powerful  tools for transmitting
indicators, attitudes, thought patterns
and behaviors. Observation is a
bottom-up, perceptual process that is
largely under the conscious control of
the observer and occurs in the presence
of a real sensory stimulus. A large body
of research literature shows that there
is a functional equivalence between
skill  performance, imagery, and
observation of human  actions.
Neurological studies have shown that in
observation, imagery or execution,
neurons called mirror neurons located
in the motor sensory cortex are
activated.

Mental imagery is mainly measured by
"imagery ability". Mental imagery,
observation and actual execution of
movement are some methods in which
the imagery ability can be increased.
However, the contribution of each of
these methods to enhancing mental
imagery is unclear. There are self-
report methods and objective criteria
(including physiological and behavioral
criteria) to determine the ability and
clarity of the imagery. The study of
psychophysiological indices is another
method of measuring the imagery
ability. However, the relationship
between cognitive functions in action
observation, imagery, and execution
with autonomic nervous system
responses is unclear. So, there are two
questions: First, what are the effects of
visual imagery, kinesthetic imagery,
action observation and physical
execution on  psychophysiological
indices? Second, which of these
methods is most effective in enhancing
imagery ability?

Materials and Methods:

Forty female (age range: 20 to 25 years)
were selected purposefully with a score
of above-average imagery ability.
Participants completed the Movement
Imagery Questionnaire-Revised
(MIQ_R) and divided into one of four
groups based on the pre-test scores:
visual imagery, kinesthetic imagery,
action observation and physical
execution. They first imagine each item
of MIQ_R according to the visual and
kinesthetic modalities. The Movement
Imagery Questionnaire-Revised
(MIQ_R; Hall & Martin, 1997) is a 12-
item guestionnaire to assess



173 Sport Psychology Studies, Volume 9, No 34, 2021

individual’s ability to image four
movements using visual and kinesthetic
imagery. After imagining the
movements, the participants use a
seven-point Likert scale to rate the ease
or difficulty of seeing and feeling the
movements. A score of 1 represents
“very hard to see/feel,” and a score of 7
represents “very easy to see/feel.” Four
channel biofeedback device (2000 X-
pert) to record data related to
psychophysiological indices Was used.
In the present study, in line with the
research objectives, two RESP channels
and one MULTI channel were used.
Multi-channel can measure several
indicators including skin electrical
activity, tempo (skin surface
temperature) and pulse (heart rate)
and the RESP channel is capable of
measuring the volume and rate of
respiration.

Their selected psychophysiological
indices were recorded during the
imagery. After completing the imagery,
MIQ_R scores and psychophysiological
indices were considered as pretest.
Psychophysiological indices included
electrical activity of the skin (skin
conductance level, skin conductance
response, skin temperature), heart rate
and respiratory rate. Participants then
performed for three consecutive days
according to their groups protocol. In
the acquisition phase, the participants
of the kinesthetic imagery group
imagine 4 subscales of kinesthetic
imagery. Items include knee lift, jump,
arm movement, and waist bend. These
four movements were considered as a
chain. visual imagery group visually
imagine the movements. Action

observation group  observed a
videotape of each item of MIQ_R and
the execution group performed items
of MIQ_R as a chain. Dependent
variables were recorded in post-test.
One-way analysis of covariance and
One-way analysis of variance and
Bonferroni test post hoc test were
used.

Results

In general, the results obtained in
comparison with other studies seem to
be controversial. First, changes in
cardiac indices were in favor of the
observation group and changes in
respiratory indices and skin
temperature were in favor of the
kinesthetic imagery group. On the other
hand, all four training protocols were
equally effective in changing the
imagery ability and no differences in
imagery ability were observed between
the groups. The first part of the findings
showed that, However, there was no
significant difference in the variables of
skin conductance level and skin
conductance response among four
groups but there was significant
difference in skin surface temperature
index in the four groups, so that the
kinesthetic imagery group was better in
the skin surface temperature index.
Another part of the findings was
indicated that Respiratory rate, like skin
temperature, increased more in
kinesthetic imagery group. Of course,
Respiratory rate in the visual imagery
was also higher than the observation
and execution group. Analysis of the
heart rate showed that the largest
increase and change in heart rate is
related to the observation group and
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then the kinesthetic imagery group. The
last part of the results indicated that
although the differences between the
groups were greater in the post-test
than in the pre-test and the imagery
ability scores were high, however,
unlike many studies, the results showed
that there was no significant difference
between the imagery ability of four
groups. In a summary about autonomic
nervous system activity during imagery,
it can be said that changes in skin
surface  temperature index and
respiratory rate and even to some
extent, the heart rate in the kinesthetic
imagery group was higher than the
other groups.

Conclusion

Since the all four methods were equally
effective in improving the imagery
ability, it seems that the type of
movements and imagined tasks affect
the efficiency of methods to improve
mental imagery. imagined movements
in present study are movements with a
small level of complexity and require
little mental effort Which are control
with the extensive contribution of
subcortical  structures.  Autonomic
nervous system activity during mental
training can be a useful indicator for
professionals to estimate the patient's
level of effort during rehabilitation and
physiotherapy after sports injury
through mental  training, thus
optimizing mental training and
minimize the discomfort and fatigue of
the patient or athlete. Hence,
recommended for future studies, the
extent of the imagery ability and the
autonomic nervous system indices in

complex and high-intensity tasks, effort
related tasks, and with different
number of sessions and practice trails
to be examined.

According to the concept of functional
equivalence or similarity of neural
processes in physical performance,
imagery and observation of an action,
and the need for access to a similar
representation system, so the temporal
properties must be the same.
Therefore, the challenge for future
researchers is to identify the speed of
imagery and observation to determine
its effect on autonomic nervous system
responses.

Holmes and Collins (2001) used brain
scanning to develop the PETTLEP
imagery model, emphasizing seven
components (Physical, Environment,
Task, Timing, Learning, Emotion,
Perspective) in order to maximize
functional equivalence. Mental imagery
with high functional equivalence occurs
when physiological arousal during
mental imagery equals THE arousal
during actual execution of the task.
Therefore, it is suggested that in future
research, the autonomic nervous
system activity in different imagery
approaches (PETTLEP vs. traditional) be
investigated.

Keywords: Functional equivalence,
Imagery ability, autonomic nervous
system, psychophysiological indices.
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1. Electrodermal Activity (EDA)
2. Skin Conductance Level (SCL)



VAY yyaa um) N'F b)lM A 0,92 «w&})s wwa‘s) Olalae uo.ﬂb

oad 4oM \ Jsix 0 oseil w5 0503l e Lasl

L] _. L i
5 ke Jold (SuSly 5 550 lagadls
Uolyo 3 Lt 09,5 slae 3,Sla 3,15kl 3l

0903lom 9 09031 53 GiRgF (S puiio 3,0 liwl B ol g (uSile - Jg

5L 3 5l 3
cSp gl sl SIRAFE SIRAFE & paiio
to
YSINEY-[S5 Yol -E)YE YSIY N - IYY YV -E) /A :
09)) <Uly
- ‘Lu) .-
R WV, SR FIAEY VeV L G
09l
DIVEV/SY  o/-aY/-A VAVEY/YE e T, e
. j « )
o)
Gy
VIVEEVY/Y - VYL YE VIAREY/FY YASEYs T (4 Se)
ool
U
Yol-YE DA YE/ESE.[5F VE/PrE- /Y My T s
o] &
IF°)
Sy
YAVYAE-IYE  YAID-E- /54 Yo /YaE-/¥o veLveeve 0 (plssl)
o ani]
I°)
]y .
—ofeefta]eeeq R == RE R L NPT = N ERRT o sbloy by
—./ 5t O9e5l )
Gy
oo YE S ¥ oo BVENY  —efeeeetefenens CeleE e T (G )
o w095
I
VEIBAENSD  AVIOFEVF/VD Vo/XaEY/YS MRYEM T B e
0s)] :
_ B ad)
VANEVA  AV/SYED/ A Ve IY £ /05 wiveseyy 7 (digds
0s)]
YAE/FY sy ARSE- /5 k[ : i
09)) .
» olaws)
ANSE- /¥ Q/ayE- /oy AUPYE. 05 SR "“' (aids
09

g 0seil 5l ek ol 5 oully (e I gsel 1 ooy @ie (g b (e jslaied
)Jlmuub)lgwmuo)ﬁwgw]o.\wobb.;wl U*‘*IOL)O)BW9M°')[M‘ wwld9)f94.l§
GO9Sy b A Wb ceeil s cseilitn Oluebl jslateds b anl b pite oled w5 092



yraa um)’ ¥ b)w A 0,93 ¢ ‘JA&})S L;M)LMMU") Olalao

VAF

Sl gyp Sl S ey 9 B gLyl

b oalitul bl o 1 s e Silee
Cuwgy (aw (slod (gw)y 3)90 (Shwgy e (gl
Sz 0yinSS uily)lsS v g0l bt ol
2095 e Om ) Cuwgy slod SNBT o)z
o lol (g )boline .unl 0l > dMS jobo 40 ¥ Jou>
gy lod i )0 jholize MBS oaimd L F

sl g3l 93 0955 Yo o

boyd ) By 4 dog by (e 35 b pite ol
2 2oy )3 jlaline BT Ll 4y 5 el 5051
oseil e sl e iRk layse
o3zl o yuite S uibylgS s g0l 5l ladns 3
O?‘)'T Ol (FYYS O Jholize M) & gl
gy (2bly ow (gwg bd sbyae o

Cowgy (b (5lod jaiin 4 0 paiiocSy uily lgsS Julod (y905] i - Jga

S gl ot ok 4 Egooee .
8,lo! . - &
Gl gyoliae Olygdzxe oI5 Slay o
-Joy <efeeed YAOS ¥+ /%0 ) AYYINT 925 i
oIy ofeed [YANas VO/¥ ¥ \tZAMI 09,5
Y28 O V- ¥/AA Las-

-\5)]3 )i-*-\fxg Lv d)lbl;u ey C,Slo dl)?]
i (il pgai 05,5 10 Ld &S 4lasS
Sy &8 > lppl 09,8 5l VL

ooy S 5> Cusgy (s (glod (ke Clis
oy ul“"’ @Lu ol 03d Z Y Joda > Limgh

9 > Silwpgal 09,5 93 )3 (wg slod

Cowgy (Ddaw (Glod pilo ;3 (9,091 (ouini (59051 gulS -V Jgua

S ] ssalie Sl g J}W.ﬂ?‘” 09,5
e Sl pgad
—#I¥V i il g =Sl Cglis
~VIVA -AIYS otalite b
¥/20 \iAYS —Y/N* S sl

oz o (5 oline BMS] 45 Las 3y el +/+0

.))I.\S D99 Cuwgy duw) Eja.w pres bl )‘ 09/5
Gl 08 753 ¥ Jods 50 dbgypo puls doMs

] jloline P <e/e0 pdans po

gy LAl e )3 (dn )y 3y90 puile
5 i Fooylel (g yboline aws 3> L puily,lgS



YAD

AN um) N'F b)w A 0,92 «wﬁ})s wwa‘s) Olalae uo.ﬂb

Cowgy (o1l b yuile 43 0 jate Sy (il lggS oo yg03] gl —F g

i i el : ok a3 Egoome )
U1 235 90 F oLl . . fae)
&lhlxo Olygdome (5015 Olrg po
o[-0 NAtZd V/A¥ Y/IAY \ YIAY 903 Gl
A WAZY \Ax AN ¥ IV 09,5
Ay o FAIAY s

929 (y9eilm y3 09)5 gz ) Cawgy (bl
RRY

Sk pogad 3 aal) SO wibyly Julod ol
dyge Sy piio (p >l leis 4 Cavgy (oUly)
—0 (0 Jgi) Coms yloline Foylel 8y U5 pary o

Cowgy 2l Gy piio p3 4y Sy il yly oS 9ol 51 i -0 Jgua

g F o, bl oo R L ;

& g13line ’ Olygdome 1 e &
SN YA ofe-h ¥ <Iv¥ P95 O
ek s AN w29 09

v AT Js

sobate 4 Sgyier ool @l (5 Jgdo) cul
0l doME Y Jodo 3 M| e (A (i)

Jos @l s plps pie pesad
St b g F ojlel (gylbline I (Sl uily)lgS
09,5 Yoz O B (LS ybline SIS 252

B g gaiho y3 0 i Sy il ylgS JalT (901 gl — S g

O y9dexe

o . Ole  any Egooro .
8,bl . - &
U1 &,dlxe Olygdone (o015 Olrg po
AN AN <[+¥) O/AA \ Y- IAY 9ol i
A /- <efeeeN V- AIYS Y WAY/0¥ 09,5
Yo VA/SA s

A plpe Syl g i ilopgas
dls U.JLM.: ‘_s)tw).aya.» bs)f A Cowd LS)"\/L’

P B by ke dad o LS Y g gl
ol o oinin (g5l pguai 093 il i odalic 0g)F
095 9 » oed Cwl S Glpl



yraa um)’ ¥ b)lw A 0,93 ¢ ‘JA&))S ‘_;M:la.wu'g) Olalao YAS

Gl by paiie 53 (Foyhigr amini (1903 S -V Jga

eS| H{ W) 5 H{ W) 5
sualie ‘.SP S )'19*“ S )'19*“ 59,5
S > L T
(s (S iy guas
—AIA s (g (2ifloyess
w 2R S pgad oSl gl
AR —[5¥ C,S)> dl)?l

VY5 % Y /NS VYV /A5 odalin

9ol 23 Lmek 09)5 Jlag it Slasi (il
Wb 90 3y yao 25 5y crl Il )1 3529
Caol 04 Zy0 A Jodz 5 zulis

ol jloline P <e/e0 pdans po

el «Siduid o) ste Bl poged
o ol Jbliae Fojlel aly L5 yuil lgS Julows
ot 8 obine SslE ccpgeiltg Sl Bis b o Lno

RS 3RS U oy edio 53 0 gkie Sy il ,ylgg8 Julodi 905l @l A Jeua

S b E o] o g Eyoere .
: : ol C &
4] &,dlxe Olygdome (g3l Olrg po
AR o/-00 Y/A¥ \yY \ Ans 903 Gl
-y +[+¥Y YISy VIVE ¥ vIvY 09,5
-I¥Y Yo VV/AY s

s duin (Glupgal el oy (ke
rom| C,S)> L;l);l )'l grovn L;)lbb;w

iy S yob 40l Gl (A Jgaz) gy (90l
Pl e oS < lplegS 3 (i
sl odmline 5 (i (gl pgal 09,5 b duylds

O BIART b @) paRie 5D (Fgigr omin (y903] W -4 Jgae

JN] W 5 W 5
L"S)? sualie S) )-19*‘-' S) )-19*‘-' 29,5
S b i
s> (53l p gud
-Iyes by silopgas
o, Sileo Cugles
-/¥Ya oo Laliy) o
—./vay® — VY —JYEE oS el

9 i Gilwpaal (oln il gl wialio
S99 §bline Sl ygeil Gy 3 S (sl

Cww! )bt.l.b P S'/’a é‘a.w BELY

ol p3l 9%y 53 ()2 590 b (325
095z Silwpgal Uy ke m &



VAY yyaa um) N'F b)lM A 0,92 «w})s ‘:Awa‘s) Olalae .uo.ﬂb

(b il gl 0alio 09,5 oz (gilo pgual
0903l o 2 S sl s Gl Gilepeas
obly Jebos (ygeil @l Ve gt 53 3 352
Gl 04 &)l (g5l prguad SUlg ey dnly S

053l pslaie 4y anly S by Jelow gl o)l
Jole b Jatue ywsio ;0 F oylol oy )lis aps b oyl
D95 bl s g cusl 55 /40 5l (295 G
Uy (1 She o (gl @gles oS Lxe py

Silw g piie 3 1)y (il yly Jood gl @B Y+ g

chw

ol

Fos )l.oi .
Ol ygdone

a5

‘_;bl)‘i

Ol o g905m &0

N /Yo Y'Y/
ARAZAR

¥ AAAY 295 o
¥5 YVEVA- 2955 9
¥4 YAS + VY Js

slod yasls g5y &S (ol S «udild dgng 09,5
D9 (s (Gilopgal 095 @ & Cuwgy (o
g slod Lialisl ogad )3 odel Cand 4 guls
DAY SO sapingh )yl ilwpsas »
DAL () Son g ygy Vo F danisle o odusl
aob a4 alie Sldllas 1S14Y+ 0 (o Ko g gy

Cawl 0w
b glos s ommlis gls 3 &S jbolen
09,5 I i sl Silopgal 095 ) Cugy
Cuwvgy gaw 0 Oyl dsyn cdl iulisl sanliv
oS % S8l bl g 825 b culie
<l ple Sl 45 (b ) S gt oS a8
bl Glo M (glbyud by 1S o 9
o S Sl (ras i Ly 4 wlord
ol eyl g ol Glas Gialidl Sl > g
S5 el g Nadoe panile S oy
Cuwgy slod ialS 4 poie ol (pl g B9ye
e ol Bl )b Sl g3 )5 ) g e
g o1 baunio (39ye el o o ¢ Jlie >l

09,5 Yol by o sl Cungy (slod egy oyl

1. Bolliet, Collet, & Dittmar

S5 AR g =

o e Wb awlie pols iagh Gaa
5 e Gilonsa cslio dpl) il
Sl g 3l pgal (QUIF 2 (b il g
-4y 39 il peal e Sigdndols) lagusl
5300 Oladllas b yobid 5 odel Cawmdes gl S j4bo
Oy Vgl &Sy oy o GBI WSy oy
5 odalie 09)5 &b 4 (8 sl adld 4 by
B & Gy $lod g il glaadld s
g 2 S0 Bk g i (gilepgal 095
llf e ol S 4 e SS9
Lbbs)f O u.’i)’t}l 9 AJ.)}J ’AA’L’ ):l d)l.m).:ya.:
L@(—’ ool Cawddy u,lf C’L"’ LeRR> )DL s lin
335yl S oS ) Cusl puols dalllas b gusods i}y 92
(Yeod bland g oS g VA () o
Sblixe OS] ax (310 oL adl gl yiso
le.buglm Lol il d9>9 09; )Lﬁ% wy
e O Cwy (aw by [asls p (gblise



yraa um} ¥ b)lw A 0,93 ¢ w&})s ‘:Awd’b) Olalao YAA

S 1 2 93 gl Ul ol U eyl ol (Lo
90y Aol ) g UHb AT Jolate was o
wegad ) 8l Jb ey 5 b ye Sl
O S) A8 (o wrl B 395 (as s Clld
oadls 9 pl el asg b (VY WKL
Soomsls oSS b Ko bl atile
Tl Olgis cov Cungy (blu)y ol i e
15 gy il ) Sl 4 580 oblss clled
g sl 536 5 ST Sleds g Canl JUSw Sl
ol S Cwg (bl Gl ke plie Bb
Gl sl S35 (pas e Cllsd I calio

Gl 3 JUSw @y Sl yeants )3 S Gy (2l
ol Al (S, (23 b (2B Sy o
2 AT )lel guSe Gl @ )lgd) 350
uadls 5 (o olixe O3 oel Canndey gl ol
oa3LE ) 48 |y 05 edmlite Casgy Ul s
Gl dnn] @i b g pglie gy asls
CaS e Bl Cwl ws Coldn 4l xaw g
oy b Cugy Sl el lamsls
S e 4 331 STy 055 I sdoniun Cangy
9 (380 kel Lles S o mplyd oud &)
Kb 4 Cagy oll) gl by (S
eSSl dilly S )3) dpdie old 5%
e gy bly gaw S5 Jb (V)5
4 g byl wald g colie ) Gl
YL Gbls s B 5 dan oSy
Slge duyon 55 4 g 1390 (g3l gl )3 (Lo
gaw 395 1Kl Gl iz odd (il pgas
e &S 395 55 3,90 S S5y «blogn
03 Iy ot ls pl 33 laog )5 Cglds pae gyl

ol

3. letswaart, Butler, Jackson & Edwards
4. Greco, Valenza, & Scilingo

Qe DS e S Silengs
Slod Lle (pad 4y g 00,5 425 |y (S il |
Rl 0g)S (nl 3 Silepsal (o )3 (S

Ll a8l
gl > (gyholime BB 1> &S ol 4 Fewly ;o Lol
T M o gy (bl paw g Gy (UL
32 g gy SopSh el Ll el g
JE093 (sas pluge (545 ulall & (St (B
L2l ly (Brae 55l ialyn cnlple g 20
ol IS0, Tal b o @SS 5l a4 (S
Thw ) g Al oS Cud ol ikgh 40 ol
S5 Sras & il g b e )Ly (5885
B8 ool Jb gy Sl gluodlel
Ot deyiee S5 4 culple (Ve o) sy onles)
Gl spadls drg BB o pie ol g0
Gl 0dd Cavgy (obloy ow § Cwvgy (ol
Jogp b oS Casl adls Cusgy abley adls
e g 398 (o Sy Sl nd Sl
wbd ool sl G Lol as U ol b
b (YA ohlSon g 55 lebusS) ol Lag e
NG e cws (obley (asls Sepl & a2y
Silopga o> 095 Jlz 2 )3 Sy 095 95
dgdie e Jlatnl (pl 285 )13 o 390
as g S (9 oo 4 dg b &S
S ey S i ol iloodlel (5905
ostlSo (stwgy (Sl cld ol
5 S oo 4 Gusly )3 oy (silwodlel Rl
A by el (Su5Slyy @laS ike @ 5 @y
gaw 5 Cagy ble) ol 2 ST o) Sdagh
ol @8 | o Mg Cuy (bl
9 Cule) oAb j5a8 b g odd 425 @Al odalis

1. Tremayne & Barry
2. Griss & Yang



AR yyaa "Jm) N'F b)lM A 0,92 4@»})5 ‘:Awa‘s) Olalae .uo.ﬂb

095 3 B plys e o S op
odalie dx (gilopgal 09)S (w9 odaliv
0955 3 LS iy ORI e Sl S
09,5 » S LRIl 5 v pdix il pgad
& cdly (VY)Y ey i 5l ssalie
i oy 9 B by S3dde bl lagly
Silepgal 5 2loijl B I 42> 4 Al
Sglite (18 oly )3 (0D (gilwdnd (p> Jos 0D

Sz (pguod pie pl cle bl aiun
2 (Vo) el bl 5 s dinygh (S50
Silwpgal o B glps Wb Gl e
Bly ol o Ll asbioe GBI 5 a5 o5
P lal cled Sbyd s L g as S
sl (gl prgead g S0 5l Soglite (6300 S
S WS (o plyie oz oal xS )3 DgSged
s e P (008 mpln eSS
3l andly 929 00 gl Jlosl Jsbo 53 555
390 Soypd b p b g a5 Sl glite Ul
rob (g ) Sepl 4 dag b g sals )zl
0 w5 S Jag b s SuSES
b s 005 o3 9 G wCwd S il
€ 3 dwlgs (Gl e S ilupga
Seglite oS o ool 16 pa (JiS glapuslSo
ras e Sl (Sas cplply sl K0S
Oolite (glaigS 4 S ke ol I S sl
Pl Giagh > d)lge cpl den ban gl
0955 oz Silopsal 1 (wp 390 SASLE
“Se s @l e 4 CS ke SSE (o
Slgicen sl pl Ve 45 05 (gyglen 5 a0l
) spasls glbod o cgline (o iisTy

2. Demougeot, Normand, Denise &
Papaxanthis.

o5 iy 45 g o (sbgS madly Sl (6,00 i
e Sl pgai 09)5 3 (swgr (slod (omen 35
05,5 ) LS iy Al el il (g pler Sl 8l
Ll cwl 03¢ l)?l 9 sdalin 09).? )'I ).s\/l.: 9 u’L“:’
09,5 ) (yed 45 A8l (nl Wrog)S (g glis e
LS*AJ L;JLQJ)[J s ypuw .39»)‘50 u.cl) |)>| 9 sdalino
O Hly cep 4 S5 S > ) oad ol
g Cansl Son (Gilwpguat ;> &S] b il
Wy o G WSl Cusdly Gl cglate  slesl
Ol &S @3lBIL g see 3381 53 (03 (gl g
5yl bies L)l 2d (g5l pgai > b
Ol Vo) G g jelgn) canl (oBly sy
oles nl g oS Jsb (s gloj e (2loisl
g_é)a.o L;oLw u»MJ wl)sl g.,&l; o0 d)ao ).uw.u

235 0 e ) Sl ol 5 4 g 0sd
<ol olas LB s (adld )3 () 2)90 S
0955 & bgrye lb (L5 13 i g I8l (it
Gl (el (Gl gl 09,5 e g odalia
Silopgas Sl W 42 o o) King sliiel
o oy g A by ol Sl 4 sl Gl
Jiesgs (sas phugw | (Suoly &5 Wb o il
Cusl (Sen d> S cwl (SiSl ams p
Lg)‘.w):yafi 9 odn i PR Y% AS).) le
Pl plpe GulEl el el S i
Jats] il s Lol 0555 oo Caled o (65l pge
Olrd 5 (il o) Sy (pgman pis Clo &
9 Jlpe a) loog)S 3 b jlpd g (i o)
(gt (Span (55l 048 (1ol ppo (a3

1. Decety



yraa um} ¥ b)w A 0,93 ¢ w&})s ‘:Awd’b) Olalao \RT

seilim S sl uls g 1l T Ly bl
o Y L R e
oS sl Jo 5 gl ik bled |y 3l
s SOigdnidolyy soadls ) (Sl
@ a8 culy 3y (dulojl OMale Cleie uas
o @ byl den b sy o g8 Jlas! oyl
Sy3 i) 5095 adol yiwoy )3 Cand o
Sgeke b Sejdgidoly) sladsly e el 4
Uy piodi b A8 0 S8 (il pgal LUl
L35 g S g il CB L gad (gilupgas
ols l58l Ll cle e 4 0945 plodl (g S
Capnad B 5 S S 0l b (e Sl
5ol (BT (il pgad 3 38 QUlg Rl 4
Ol sl (s udeS VY i LS )S0d (s
Sy Sl 4 dag b Al ol eols S5
iy 2 gl T ol Al IS8
@ Ohey Sl (Sen id S ()l S ol
M) oS L5L ond el S5 gjliel i

Dguis oblivo 0g )5 o (g lolize
Sloadls (ogas )3 odel Cund 4 ols elul 5
) 284 paio padld Glgied Sojdln iy,
bl > ilopgal (2Uly Glall b a5 550
(o) (el g Sllllae 3 ggge ol il
TOer 5 gls g (VW) Tapel ()
326 35 (VOA) ohlSan 5 35)lo—lusssS (Y- +A)
5 O g5 Epdge ool > cnpdel uls 5
9 e Silopgal lp osd Cbl LIS
Sl il (lopgal GUlg )y g odalie
Sy A 4B )54 Al iy ) 00l (gl g
S waw b ool ol pl )b odas

2. Guillot

ST g ool ol o |y ClB (lps g (il
Ak 03,8 mmesi |y ol glite

s e Collad (ogad 3 (GAbgen Ko )
Ol 5 Fe ilongal o S0
b (5 g (ol pe) 9 Comgy (o (slod (a3 l5
O (el (Sl g 09)5 3 B (lps (390>
olal Jol dwyo Jai 4 g laog)S plu
Ban oS |l 3ol ogad Cpl )0 sl (g
Silopgal > A3 Ojlee GRlE Sl JSSon
« cawl Hlsl BB cplply sl ol g e
oS 3l e Gilepgal olaidl (e
990 opl all ol 034 <S> Iyl 5 osmliie
il pgas QU5 3 0ad Sl wlyess US55 L
GRIFI S ey xS 8 qwyp 3j90 (D
9 i (b slapadls g o Hlid B s
Pt Ol (Sen g cllld Gl
Silwodlel (ely (6551 Bpan b & Atwn
(Vo0 epllon 5 Clg) ditun &S > (g2

g Ll wanlie (isol (gw)p plagh 50> Ban
Silopgas LUlF » ol g ola Gilopgas
oseilim 5> og)S M| &Sl oty e g
83l ppgad QUI5 Slpei g 391 (igeil st S St
Il S ls Jb cpl b g YL 3L
e g il YN0 (e g o) b iag
o el g doily 5 iSen 5 selly YT
3529 09,5 )l (om 5yPlwe glds oly L (V-4
) XS e oy |y ol ol &8 e gl 3l
Ose3lom 9 el Oloj S 4 de b oS
e 3 (Prome S5 laidgejl hlSS (Sl 4
g sl il gilopgai (QUlg5 3 355 byl
5 oolize LT oas Sl LUy K> @ jlea

1. Pinto, Ramos, Lemos, Vargas &
Imbiriba



RS yyaa um) N'F b)lM A 0,92 «w})s ‘:Awa‘s) Olalae .uo.ﬂb

Jolas 4 boog)S clidisl sgis el &S aimd i
adgl LUy cle & &S canl (pl Koo Jloin] sy
w5 1y i Sl l (Gl g )3 Cgllas

Ll 00,8
o & cwl 0 Jole Gl g a5
28l y> (Vo ) ) Ken 5 65 903 .05 o8, | alols
9 Bgde @S (Slo & & e i yp O >
Sl Iy 8 s 3 (gl pass (B)ld (oS ol
C;lf)> u_;.m') &l J?]o 5 Jl> C)?.l L ‘deu&
Wil Wb l.: Loas L)KP 5ke oty
Sl (8 ooy L) S cslo il
wsBly> (Voo e gy 5 ol ol ogde .l
G 2 ok S gl 3 b o)
G &S e il )38l WS o yeuas 1y Jued
Gld oplpls g 4Bl )58l end saalie Lud
)AI O’I "y ..\ml) Jaufo ol odnlin U»MJ l; L.;‘)l’)
b o Gl Sl g S &S Lo
dny IS S 8 sl )3 (Ve +0) oy Sen 5 ol
)65y LA g /e iy g s b SISl osalie ]
s ) it slagunly S i
ol ES e gl (Wb s 4 ) ) B0ss
odaline SISy )3 odd cud 8245 dlbé.wl;{ 1S
FVsk 5yt blise ysboa 78+ ad L ons
Doy Al s osalie b oodd ¢ slayasls
b oy ao b 5055 slagnly 28,5 aoxs il
Gy onlpls ol bLs,1 s eads saalie (55 jlade
E350 il 0A5 vy 9 Fiss® @l ool s
ks o p 3lie a5 28" ool 1y (il yed Wb
Soils ylesd gad S oS ol coles 4o il

9o el g At Il (ol (g i Jmd O

3. Paccalin & Jeannerod

oo b s Y Gl b @IS g Wl ok 5
BB lupaas glp oads Qb ol s,
Sl pl g o3 SRS ES 1l oY (Shzey
blod a4y dbgy e S o 5 i j 8065 (0L 05 b
Lal () 4 g 0p0js) Cogo d g 039 Gl 2]
Sinid9rp ghaw > Ol (ioren Wgd 0
03 piuS 8 )lie Ly g (6 putB Cllud 8 Lo JBlas
Jle ssb 4 dgde pbsl gyl sbajlsle
Sldppgas (VoY) ohen 5 Sl 5sS
Ogld (yp lp @SN (oublise (i,
oy 9 o3l IS (gl gl (> (sjhe b
Sl gl pga e dbly s Ll 5,8 ooliul
chw o ol ol L wld > eao
A llal (S G BBl Sl sidag

LS (g i Cullad doe 4
Tokw &5 Wlodh Hlis adllas pais K> B )b
ook sl 43 i bl b e clled Y,
g Ll 9lisS o) sl elpen md (S >
5 3 S s Vil 5 (YOF {Jglss
Silopgal 2UI5 dg00 4 e (U] Sy colled
b o cldld (Vb paw sy o 5 4 095 00
8L byl 3 )065 (s pias JYL ol
OhBd)yg Wl g (V4OF) oK 9 30
@ Ced gilopeal VL Ul
o & ool 15 STl gl 3l 5559
299 b5 (5o sl sbul oUlg 5 (Sl
Sy BAGS S i dad &S Cpl 4y dogi b3yl
5 wllas Glowe (SOl 5l g 039 Sy oy i
Ol dian 1oy 0 (295 il g Ul
sbgel 5 Gilopgar oUly & 3l 25
35 5 rped dSSgn 4 e Sl

1. Kuhtz-Buschbeck
2. Di Corrado, Guarnera & Quartiroli



yraa um} ¥ b)lw A 0,93 ¢ w&})s ‘:Awd’b) Olalao 4y

gl 3 &5 2lajlihe Ole ) digjle gl
=0l9y 2 Sl pgal oy el (giloding 9
9 2 ) b Aoy s wre (B (oulid
potio 4y 48 U .Cuwl 03900 > g5 4y ALEISdAad
P e slalp Al b oS8 glee
9 idos S omalio g (Gilopgal (Sl sl 2]
lio (> oledil plasw & (g led S)gps
o il alie Wb 8 Sl sl Shy om
bl GdSS sl (05 s9a8 loj St ¢l
Wl Pl Gl plen (Bl Sl Gloj e
G oalple (YO8l 5 el (Ab)
e By bl ojg> 53 e 5 i
el 9 (6l g oy 53l adllne Jols s
A3l )95 (uas plas gl » Ol
Sl gl Jo anwgi sl (Ve o)) jJE 5 salsn
FShe 4 jlate 4y 9 03,8 odlatul jae oSl Sl iy
o) sir Cdn p (60,508 Ghler il
e 5 Sloluol (5,50l (suisloje oSS o
o b md il pguar il ST (6w L Ll
Sl a5 Wl oo (381 Slo; Y (63,55 s
Loyl 0 Gilopgad Jobys Soglanjed
() 18l ST (HBly (il Pl (S
(dn Olaiod 13 398 (o Slaiudey 9y ol 51 (V)4
ciliie (3 )Sh9) ) 355 (mas whugw Cllid
N agd gwpp (i Jlie > ) (il pgas
2 Senid0ls) G yie o Olgie 53 G
G ool plodl awlis (gilupans 5 colypwl clb
IS K el o) gedse Ol
L ooyl 5l ool ol imeh (sbacudgione
el Cwl (Son & 39 Vb Gilopgad 2y
Ioaome 1y JS55 ol ool yelis 2395 al s 31 ol
ok 9 YU jlopsal QUIE L o33l 3 plyie
Sl JSSgy SUBIL g0 12l 613 b )3k b
Oldlas wigo o )3 D9d Jdledp (o yed

$ri5 gaw > 5eaS] lSgen 5505 Oyt
[N oo 2dg8) 1y il

Pl Glagh b @l g JSSop 50 wlds on Yl
S5 &S 395 (VIA) ySeon 5 35lo LuissS IS
3 Silongal S5 g Gilopgal npd 3
Lgbise S3lopgas QUIF 290 4 2o caalie
S o 4 iy )5 g foline oglis ;S5 L Lo
@l S Saom b WIS olRiagn ol
b eld o eaalie 3ol 5l (ol dgys (38
ORIl 53 (6 pliy S8 Sl o3 Bpo (303 (303
Clld ) VL e LSy (slopg Ul
cel oo WSS bl dlp jtn gloj 9 SN
&b ol Sidesdolyy lagul il
D)5 0 5065 omas piuw

odaldie (S (g5 o gy D)lge olod 4y gl by
& Wl o izule Al 0 ad (gl yeal
Called gl a8)S S @ sls byl e
Slgiee 25 onyed Jsb 53 )35 (as e
a5 5l by Sl o Jlew SN
O3S (53 (0 Baib 3l 1) (28559 Gl 5l
Wk |y (503 (203 B S omns a5 Ce 9 W32
S a1y 3559 b Jlors (S g (b g od)8
O gy b Ve hen 5 ©gSged) il
"0 Sl pga 4,505 cuas s Gl £95
Seddon G JSSgy 9035 Jurens |y Bg) ol Oy
D)5yl Aol & e aS 00, walal sy
Slooolatwl ol Gimgh lacudgie 51 S
Sz 425 & 09 g 08 OAD g (S b (RIS
S aldlas 15 b dg5 0 st 13 b oi
s Gadld g ilupgal 2Ulg ol
@95 s Vb ud b g odomy IS 0 5065 ouas

Al uple) 2S5 B nn 2



ay yyaa um) N'F b)lM A 0,92 «w&})s wwa‘s) Olalae uo.ﬂb

2L GG s g olydl Sy (Salel g culled pdaw
g blod

1. Appenzeller, O. (1990). The autonomic
nervous system. An introduction to basic
and clinical concepts, Elsevier Science &
Technology; 2nd Revised edition
(October 1, 1976)254-255.

2. Bandura, A. (1986). Social foundations
of thought and action. Englewood Cliffs,
NJ, 1986, 23-28.

3. Bolliet, O., Collet, C., & Dittmar, A.
(2005). Autonomic nervous system
activity during actual and mentally
simulated preparation for
movement. Applied  psychophysiology
and biofeedback, 30(1), 11-20.

4. Chalghaf, N., Cherif, A., Shaa, S., &
Azaiez, F. (2013). The Impact of the
Judo’s Mental Imagery Learning on the
Imaging Ability among High Institute
Students. Journal of Humanities and
Social Science, 12, 83-87.

5. Collet, C., Guillot, A., Lebon, F.,
Macintyre, T., & Moran, A. (2011).
Measuring motor  imagery  using
psychometric, behavioral, and
psychophysiological tools. Exercise and
sport sciences reviews, 39(2), 85-92.

6. Cuenca-Martinez, F., Suso-Marti, L.,
Grande-Alonso, M., Paris-Alemany, A.,
& La Touche, R. (2018). Combining
motor imagery with action observation
training does not lead to a greater
autonomic nervous system response than
motor imagery alone during simple and
functional movements: a randomized
controlled trial. PeerJ, 6, 5142.

7. Decety, J. (1996). The
neurophysiological basis of motor
imagery. Behavioural brain

research, 77(1-2), 45-52.

8. Demougeot, L., Normand, H., Denise,
P., & Papaxanthis, C. (2009). Discrete
and effortful imagined movements do

23,5 @i po 29290 GLIBLS b sl jlo )90 (ke
«glite gla Sdomn b AT o) p e pem 4y

&bo

.

not specifically activate the autonomic
nervous system. PLoS One, 4(8), e6769.

9. Di Corrado, D., Guarnera, M., &
Quartiroli, A. (2014). Vividness and
transformation of mental images in
karate and ballet. Perceptual and motor
skills, 119(3), 764-773.

10. Greco, A., Valenza, G., & Scilingo, E. P.
(2016). Advances in  Electrodermal
activity processing with applications for
mental  health.  Berlin, Germany:
Springer.

11. Griss, M., & Yang, G. (2012). Mobile
Computing, Applications, and Services:
Second International ICST Conference,
MobiCASE 2010, Santa Clara, CA,
USA, October 25-28, 2010, Revised
Selected Papers (Vol. 76). Springer.

12. Guillot, A., Collet, C., Nguyen, V. A,
Malouin, F., Richards, C., & Doyon, J.
(2008).  Functional neuroanatomical
networks associated with expertise in
motor imagery. Neuroimage, 41(4),
1471-1483.

13. Hall, C.R. (2001). Imagery in sport and
exercise. In  R.N. Singer, H.A.
Hausenblas, & C.M. Janelle (Eds.), The
handbook of sport psychology (2nd ed.,
pp. 529-549). New York: John Wiley &
Sons Inc.

14. Hall, C. R. and Martin, K. A. (1997).
Measuring movement imagery abilities:
a revision of the movement imagery
questionnaire. Journal of mental
imagery, 21(1 and 2) , 143-154.

15. Holmes, P., & Calmels, C. (2008).
Aneuroscientific review of imageryand
observation use in sport. Journal of
motor behavior, 40(5), 433-445.

16. Holmes, P. S., & Collins, D. J. (2001).
The PETTLEP approach to motor
imagery: A functional equivalence
model for sport psychologists. Journal of
applied sport psychology, 13(1), 60-83.


https://www.amazon.com/Autonomic-Nervous-System-Introduction-Clinical/dp/0720406706
https://www.amazon.com/Autonomic-Nervous-System-Introduction-Clinical/dp/0720406706
https://www.amazon.com/Autonomic-Nervous-System-Introduction-Clinical/dp/0720406706
https://www.amazon.com/Autonomic-Nervous-System-Introduction-Clinical/dp/0720406706
https://www.amazon.com/Autonomic-Nervous-System-Introduction-Clinical/dp/0720406706
https://www.worldcat.org/title/social-foundations-of-thought-and-action-a-social-cognitive-theory/oclc/12080269
https://www.worldcat.org/title/social-foundations-of-thought-and-action-a-social-cognitive-theory/oclc/12080269
https://www.worldcat.org/title/social-foundations-of-thought-and-action-a-social-cognitive-theory/oclc/12080269
https://link.springer.com/article/10.1007/s10484-005-2170-2
https://link.springer.com/article/10.1007/s10484-005-2170-2
https://link.springer.com/article/10.1007/s10484-005-2170-2
https://link.springer.com/article/10.1007/s10484-005-2170-2
https://link.springer.com/article/10.1007/s10484-005-2170-2
https://link.springer.com/article/10.1007/s10484-005-2170-2
https://www.researchgate.net/publication/271293127_The_Impact_of_the_Judo's_Mental_Imagery_Learning_on_the_Imaging_Ability_among_High_Institute_Students
https://www.researchgate.net/publication/271293127_The_Impact_of_the_Judo's_Mental_Imagery_Learning_on_the_Imaging_Ability_among_High_Institute_Students
https://www.researchgate.net/publication/271293127_The_Impact_of_the_Judo's_Mental_Imagery_Learning_on_the_Imaging_Ability_among_High_Institute_Students
https://www.researchgate.net/publication/271293127_The_Impact_of_the_Judo's_Mental_Imagery_Learning_on_the_Imaging_Ability_among_High_Institute_Students
https://www.researchgate.net/publication/271293127_The_Impact_of_the_Judo's_Mental_Imagery_Learning_on_the_Imaging_Ability_among_High_Institute_Students
https://www.researchgate.net/publication/271293127_The_Impact_of_the_Judo's_Mental_Imagery_Learning_on_the_Imaging_Ability_among_High_Institute_Students
https://pubmed.ncbi.nlm.nih.gov/21206282/
https://pubmed.ncbi.nlm.nih.gov/21206282/
https://pubmed.ncbi.nlm.nih.gov/21206282/
https://pubmed.ncbi.nlm.nih.gov/21206282/
https://pubmed.ncbi.nlm.nih.gov/21206282/
https://pubmed.ncbi.nlm.nih.gov/21206282/
https://peerj.com/articles/5142/
https://peerj.com/articles/5142/
https://peerj.com/articles/5142/
https://peerj.com/articles/5142/
https://peerj.com/articles/5142/
https://peerj.com/articles/5142/
https://peerj.com/articles/5142/
https://peerj.com/articles/5142/
https://peerj.com/articles/5142/
https://www.sciencedirect.com/science/article/abs/pii/0166432895002251
https://www.sciencedirect.com/science/article/abs/pii/0166432895002251
https://www.sciencedirect.com/science/article/abs/pii/0166432895002251
https://www.sciencedirect.com/science/article/abs/pii/0166432895002251
https://www.researchgate.net/publication/26767622_Discrete_and_Effortful_Imagined_Movements_Do_Not_Specifically_Activate_the_Autonomic_Nervous_System
https://www.researchgate.net/publication/26767622_Discrete_and_Effortful_Imagined_Movements_Do_Not_Specifically_Activate_the_Autonomic_Nervous_System
https://www.researchgate.net/publication/26767622_Discrete_and_Effortful_Imagined_Movements_Do_Not_Specifically_Activate_the_Autonomic_Nervous_System
https://www.researchgate.net/publication/26767622_Discrete_and_Effortful_Imagined_Movements_Do_Not_Specifically_Activate_the_Autonomic_Nervous_System
https://www.researchgate.net/publication/26767622_Discrete_and_Effortful_Imagined_Movements_Do_Not_Specifically_Activate_the_Autonomic_Nervous_System
https://www.researchgate.net/publication/268130869_Vividness_and_Transformation_of_Mental_Images_in_Karate_and_Ballet
https://www.researchgate.net/publication/268130869_Vividness_and_Transformation_of_Mental_Images_in_Karate_and_Ballet
https://www.researchgate.net/publication/268130869_Vividness_and_Transformation_of_Mental_Images_in_Karate_and_Ballet
https://www.researchgate.net/publication/268130869_Vividness_and_Transformation_of_Mental_Images_in_Karate_and_Ballet
https://www.researchgate.net/publication/268130869_Vividness_and_Transformation_of_Mental_Images_in_Karate_and_Ballet
https://www.springer.com/gp/book/9783319467047
https://www.springer.com/gp/book/9783319467047
https://www.springer.com/gp/book/9783319467047
https://www.springer.com/gp/book/9783319467047
https://www.springer.com/gp/book/9783319467047
https://www.springer.com/gp/book/9783642293351
https://www.springer.com/gp/book/9783642293351
https://www.springer.com/gp/book/9783642293351
https://www.springer.com/gp/book/9783642293351
https://www.springer.com/gp/book/9783642293351
https://www.springer.com/gp/book/9783642293351
https://www.sciencedirect.com/science/article/abs/pii/S1053811908002802
https://www.sciencedirect.com/science/article/abs/pii/S1053811908002802
https://www.sciencedirect.com/science/article/abs/pii/S1053811908002802
https://www.sciencedirect.com/science/article/abs/pii/S1053811908002802
https://www.sciencedirect.com/science/article/abs/pii/S1053811908002802
https://www.sciencedirect.com/science/article/abs/pii/S1053811908002802
https://www.worldcat.org/title/handbook-of-sport-psychology/oclc/44270549
https://www.worldcat.org/title/handbook-of-sport-psychology/oclc/44270549
https://www.worldcat.org/title/handbook-of-sport-psychology/oclc/44270549
https://www.worldcat.org/title/handbook-of-sport-psychology/oclc/44270549
https://www.worldcat.org/title/handbook-of-sport-psychology/oclc/44270549
https://www.worldcat.org/title/handbook-of-sport-psychology/oclc/44270549
https://www.scirp.org/(S(i43dyn45teexjx455qlt3d2q))/reference/ReferencesPapers.aspx?ReferenceID=928134
https://www.scirp.org/(S(i43dyn45teexjx455qlt3d2q))/reference/ReferencesPapers.aspx?ReferenceID=928134
https://www.scirp.org/(S(i43dyn45teexjx455qlt3d2q))/reference/ReferencesPapers.aspx?ReferenceID=928134
https://www.scirp.org/(S(i43dyn45teexjx455qlt3d2q))/reference/ReferencesPapers.aspx?ReferenceID=928134
https://www.scirp.org/(S(i43dyn45teexjx455qlt3d2q))/reference/ReferencesPapers.aspx?ReferenceID=928134
https://www.researchgate.net/publication/23248417_A_Neuroscientific_Review_of_Imagery_and_Observation_Use_in_Sport
https://www.researchgate.net/publication/23248417_A_Neuroscientific_Review_of_Imagery_and_Observation_Use_in_Sport
https://www.researchgate.net/publication/23248417_A_Neuroscientific_Review_of_Imagery_and_Observation_Use_in_Sport
https://www.researchgate.net/publication/23248417_A_Neuroscientific_Review_of_Imagery_and_Observation_Use_in_Sport
https://www.researchgate.net/publication/27398498_The_PETTLEP_Approach_to_Motor_Imagery_A_Functional_Equivalence_Model_for_Sport_Psychologists
https://www.researchgate.net/publication/27398498_The_PETTLEP_Approach_to_Motor_Imagery_A_Functional_Equivalence_Model_for_Sport_Psychologists
https://www.researchgate.net/publication/27398498_The_PETTLEP_Approach_to_Motor_Imagery_A_Functional_Equivalence_Model_for_Sport_Psychologists
https://www.researchgate.net/publication/27398498_The_PETTLEP_Approach_to_Motor_Imagery_A_Functional_Equivalence_Model_for_Sport_Psychologists
https://www.researchgate.net/publication/27398498_The_PETTLEP_Approach_to_Motor_Imagery_A_Functional_Equivalence_Model_for_Sport_Psychologists

yraa um)’ ¥ b)w A 0,93 ¢ ‘JA&})S L;M)LMMU") Olalao

)af

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

letswaart, M., Butler, A. J., Jackson, P.
L., & Edwards, M. G. (2015). Mental

practice: clinical and experimental
research in imagery and action
observation. Frontiers in human

neuroscience, 9, 573.

Kuhtz-Buschbeck, J. P., Mahnkopf, C.,
Holzknecht, C., Siebner, H., Ulmer, S.,
& Jansen, O. (2003). Effector-
independent representations of simple

and  complex imagined  finger
movements: a combined fMRI and TMS
study. European Journal of

Neuroscience, 18(12), 3375-3387.

Lang, P. J. (1979). A bio-informational
theory  of  emotional imagery.
Psychophysiology, 17, 495-512

Morris, T., Spittle, M., & Watt, A. P.
(2005). Imagery in sport. Champaign,
IL:Human Kinetics.

Mulder, T. (2007). Motor imagery and
action observation: cognitive tools for
rehabilitation. Journal of neural
transmission, 114(10), 1265-1278.
Mulder, T., de Vries, S., & Zijlstra, S.
(2005). Observation, imagination and
execution of an effortful movement:
more evidence for a central explanation
of motor imagery. Experimental Brain
Research, 163(3), 344-351.

Oishi, K., & Maeshima, T. (2004).
Autonomic nervous system activities
during motor imagery in elite
athletes. Journal of Clinical
Neurophysiology, 21(3), 170-179.
Paccalin, C., & Jeannerod, M. (2000).
Changes in breathing during observation
of effortful actions. Brain
Research, 862(1-2), 194-200.

Pinto, T. P., Ramos, M. M. R., Lemos,
T., Vargas, C. D., & Imbiriba, L. A.
(2017). Is heart rate variability affected
by distinct motor imagery
strategies?. Physiology & behavior, 177,
189-195.

Rodgers, W., Hall, C., & Buckolz, E.
(1991). The effect of an imagery training

27.

28.

29

30.

31.

32.

33.

34.

program on imagery ability, imagery use,
and figure skating performance. Journal
of Applied Sport Psychology, 3(2), 109-
125.

Roure, R., Collet, C., Deschaumes-
Molinaro, C., Delhomme, G., Dittmar,
A., & Vernet-Maury, E. (1999). Imagery
quality estimated by autonomic response
is correlated to sporting performance
enhancement. Physiology &
behavior, 66(1), 63-72.

Rizzolatti, G., & Craighero, L. (2004).
The mirror-neuron system. Annu. Rev.
Neurosci., 27, 169-192.

.Rymal, A. M., & Ste-Marie, D. M.

(2009). Does self-modeling affect
imagery ability or vividness?. Journal of
Imagery Research in Sport and Physical
Activity, 4(1)

Sohrabi M., Farsi A., Fouladyan J.
(2010) Validity and reliability of
Movement Imagery  Questionnaire-
Revised. Research in Sports Sciences, 5,
13- 24. Persian

Tremayne, P., & Barry, R. J. (2001).
Elite pistol shooters: physiological
patterning  of  best vs.  worst
shots. International journal of
psychophysiology, 41(1), 19-29.
Williams, S. E., Cumming, J, &
Edwards, M. G. (2011). The functional
equivalence between movement
imagery, observation, and execution
influences imagery ability. Research
Quarterly for Exercise and Sport, 82,
555-564.

Williams, S. E., & Cumming, J. (2011).
Measuring athlete imagery ability: the
sport imagery ability questionnaire.
Journal of Sport and Exercise
Psychology, 33, 416-440.

Wright, D. J., McCormick, S. A., Birks,
S., Loporto, M., & Holmes, P. S. (2015).
Action observation and imagery training
improve the ease with which athletes can
generate imagery. Journal of Applied
Sport Psychology, 27(2), 156-170.


https://www.researchgate.net/publication/283246532_Editorial_Mental_practice_Clinical_and_experimental_research_in_imagery_and_action_observation
https://www.researchgate.net/publication/283246532_Editorial_Mental_practice_Clinical_and_experimental_research_in_imagery_and_action_observation
https://www.researchgate.net/publication/283246532_Editorial_Mental_practice_Clinical_and_experimental_research_in_imagery_and_action_observation
https://www.researchgate.net/publication/283246532_Editorial_Mental_practice_Clinical_and_experimental_research_in_imagery_and_action_observation
https://www.researchgate.net/publication/283246532_Editorial_Mental_practice_Clinical_and_experimental_research_in_imagery_and_action_observation
https://www.researchgate.net/publication/283246532_Editorial_Mental_practice_Clinical_and_experimental_research_in_imagery_and_action_observation
https://pubmed.ncbi.nlm.nih.gov/14686911/
https://pubmed.ncbi.nlm.nih.gov/14686911/
https://pubmed.ncbi.nlm.nih.gov/14686911/
https://pubmed.ncbi.nlm.nih.gov/14686911/
https://pubmed.ncbi.nlm.nih.gov/14686911/
https://pubmed.ncbi.nlm.nih.gov/14686911/
https://pubmed.ncbi.nlm.nih.gov/14686911/
https://pubmed.ncbi.nlm.nih.gov/14686911/
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1469-8986.1979.tb01511.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1469-8986.1979.tb01511.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1469-8986.1979.tb01511.x
https://catalogue.nla.gov.au/Record/3800997
https://catalogue.nla.gov.au/Record/3800997
https://catalogue.nla.gov.au/Record/3800997
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2797860/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2797860/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2797860/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2797860/
https://pubmed.ncbi.nlm.nih.gov/15654585/
https://pubmed.ncbi.nlm.nih.gov/15654585/
https://pubmed.ncbi.nlm.nih.gov/15654585/
https://pubmed.ncbi.nlm.nih.gov/15654585/
https://pubmed.ncbi.nlm.nih.gov/15654585/
https://pubmed.ncbi.nlm.nih.gov/15654585/
https://pubmed.ncbi.nlm.nih.gov/15654585/
http://europepmc.org/article/MED/15375347
http://europepmc.org/article/MED/15375347
http://europepmc.org/article/MED/15375347
http://europepmc.org/article/MED/15375347
http://europepmc.org/article/MED/15375347
https://www.researchgate.net/publication/12517202_Changes_in_breathing_during_observation_of_effortful_actions
https://www.researchgate.net/publication/12517202_Changes_in_breathing_during_observation_of_effortful_actions
https://www.researchgate.net/publication/12517202_Changes_in_breathing_during_observation_of_effortful_actions
https://www.researchgate.net/publication/12517202_Changes_in_breathing_during_observation_of_effortful_actions
https://europepmc.org/article/med/28476285
https://europepmc.org/article/med/28476285
https://europepmc.org/article/med/28476285
https://europepmc.org/article/med/28476285
https://europepmc.org/article/med/28476285
https://europepmc.org/article/med/28476285
https://europepmc.org/article/med/10222475
https://europepmc.org/article/med/10222475
https://europepmc.org/article/med/10222475
https://europepmc.org/article/med/10222475
https://europepmc.org/article/med/10222475
https://europepmc.org/article/med/10222475
https://europepmc.org/article/med/10222475
https://www.researchgate.net/publication/8491604_The_Mirror-Neuron_System
https://www.researchgate.net/publication/8491604_The_Mirror-Neuron_System
https://www.researchgate.net/publication/8491604_The_Mirror-Neuron_System
https://www.researchgate.net/publication/230838377_Does_Self-Modeling_Affect_Imagery_Ability_or_Vividness
https://www.researchgate.net/publication/230838377_Does_Self-Modeling_Affect_Imagery_Ability_or_Vividness
https://www.researchgate.net/publication/230838377_Does_Self-Modeling_Affect_Imagery_Ability_or_Vividness
https://www.researchgate.net/publication/230838377_Does_Self-Modeling_Affect_Imagery_Ability_or_Vividness
https://www.researchgate.net/publication/230838377_Does_Self-Modeling_Affect_Imagery_Ability_or_Vividness
file:///C:/Users/ft/Downloads/4015013890501.pdf
file:///C:/Users/ft/Downloads/4015013890501.pdf
file:///C:/Users/ft/Downloads/4015013890501.pdf
file:///C:/Users/ft/Downloads/4015013890501.pdf
file:///C:/Users/ft/Downloads/4015013890501.pdf
https://pubmed.ncbi.nlm.nih.gov/11239694/
https://pubmed.ncbi.nlm.nih.gov/11239694/
https://pubmed.ncbi.nlm.nih.gov/11239694/
https://pubmed.ncbi.nlm.nih.gov/11239694/
https://pubmed.ncbi.nlm.nih.gov/11239694/
https://www.tandfonline.com/doi/abs/10.1080/02701367.2011.10599788
https://www.tandfonline.com/doi/abs/10.1080/02701367.2011.10599788
https://www.tandfonline.com/doi/abs/10.1080/02701367.2011.10599788
https://www.tandfonline.com/doi/abs/10.1080/02701367.2011.10599788
https://www.tandfonline.com/doi/abs/10.1080/02701367.2011.10599788
https://www.tandfonline.com/doi/abs/10.1080/02701367.2011.10599788
https://www.tandfonline.com/doi/abs/10.1080/02701367.2011.10599788
file:///C:/Users/ft/Downloads/Measuring_Athlete_Imagery_Ability_The_Sport_Imager.pdf
file:///C:/Users/ft/Downloads/Measuring_Athlete_Imagery_Ability_The_Sport_Imager.pdf
file:///C:/Users/ft/Downloads/Measuring_Athlete_Imagery_Ability_The_Sport_Imager.pdf
file:///C:/Users/ft/Downloads/Measuring_Athlete_Imagery_Ability_The_Sport_Imager.pdf
file:///C:/Users/ft/Downloads/Measuring_Athlete_Imagery_Ability_The_Sport_Imager.pdf
https://www.tandfonline.com/doi/abs/10.1080/10413200.2014.968294
https://www.tandfonline.com/doi/abs/10.1080/10413200.2014.968294
https://www.tandfonline.com/doi/abs/10.1080/10413200.2014.968294
https://www.tandfonline.com/doi/abs/10.1080/10413200.2014.968294
https://www.tandfonline.com/doi/abs/10.1080/10413200.2014.968294
https://www.tandfonline.com/doi/abs/10.1080/10413200.2014.968294

ARYA) yyaa ul:.nmo) N'F b)lM A 0,92 «w&})s ‘_;M)wd‘S) Olalae uo.ﬂb

35. Talebi, F., Bahram, A., & Tahmasbi, F. 36. Alikhani, H. (2019). Effect of Different

(2019). The Effect of Imagery Time Scheduling of PETTLEP Imagery
Perspectives with Real Time and Slow on The Dart Throw Performance and
Motion Speeds on Learning of Dart Learning: Study The Role of Sleep
Throw  Skill. Journal of Sport Mediation. Journal of Sport Psychology
Psychology Studies, 27, 99-112. Persian. Studies, 28, 27-42. Persian
SRIEL

wasliv 30 (0¥ agls o eols g dlojedle (il saily s o esls
Ul 5 B0 as pieew Sl S5 Gl s Gilepea
AVVAF DR b eelidnh,  Oldlhs L silepgas

10.22089/spsy;j.2020.9166.1994 : Jl s duwlis

Hatami, F; Lotfi, G; & Khademi, N. (2021). The Effect of Action
Observation, Imagery and Execution on Autonomic Nervous System
Activity and Imagery Ability. Sport Psychology Studies, 9(34), 171-96.
In Persian. DOI: 10.22089/spsyj.2020.9166.1994



https://spsyj.ssrc.ac.ir/article_1531_a7f10474a29a32155f8a22dce9f0d8cd.pdf
https://spsyj.ssrc.ac.ir/article_1531_a7f10474a29a32155f8a22dce9f0d8cd.pdf
https://spsyj.ssrc.ac.ir/article_1531_a7f10474a29a32155f8a22dce9f0d8cd.pdf
https://spsyj.ssrc.ac.ir/article_1531_a7f10474a29a32155f8a22dce9f0d8cd.pdf
https://spsyj.ssrc.ac.ir/article_1531_a7f10474a29a32155f8a22dce9f0d8cd.pdf
https://spsyj.ssrc.ac.ir/article_1531_a7f10474a29a32155f8a22dce9f0d8cd.pdf
https://spsyj.ssrc.ac.ir/article_1797_4c7199c810e4b501b46a0d3d1b9bec3c.pdf
https://spsyj.ssrc.ac.ir/article_1797_4c7199c810e4b501b46a0d3d1b9bec3c.pdf
https://spsyj.ssrc.ac.ir/article_1797_4c7199c810e4b501b46a0d3d1b9bec3c.pdf
https://spsyj.ssrc.ac.ir/article_1797_4c7199c810e4b501b46a0d3d1b9bec3c.pdf
https://spsyj.ssrc.ac.ir/article_1797_4c7199c810e4b501b46a0d3d1b9bec3c.pdf
https://spsyj.ssrc.ac.ir/article_1797_4c7199c810e4b501b46a0d3d1b9bec3c.pdf

