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Abstract

The aim of this study was to investigate the effects of providing skin conductance (SC)
biofeedback on the performance of elite rifle shooters. VVolunteer participants (n=10) were
divided into experimental and control groups (n=5, in each group). After pretest, the
experimental group, which was educated about SC biofeedback, participated in five
shooting practice sessions while receiving skin conductance feedback. The control group
performed five sessions of their regular exercise. Both groups then took part in the posttest
and a week later in the transfer test. The results of one-way ANOVA showed that the
performance of the experimental group in the posttest and in the transfer, test significantly
increased compared to the pretest. Furthermore, the results showed that the ability to adjust
the arousal level of the experimental group at the end of the intervention significantly
improved. It seems that shooting practice along with receiving SC feedback has led to the
self-regulation of shooters in providing an appropriate response to arousal and thus
improving performance. In sum, the results of this study showed that athletic performance
is improved by stimulating arousal levels and providing biofeedback.
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Extended Abstract

Background and Purpose

Recently, biofeedback has been considered by athletes as a strategy to increase
athletic performance (1-3). Biofeedback training is a practical method for
preparation of elite athletes in different sports. One of the most important issues
in biofeedback training is the ability to transfer the learned responses to the real
sports environment. Researchers believe that biofeedback training is a form of
objectification in athletes’ mental achievements (4). Although common theoretical
perspectives suggest that internal resources are inevitable for skill learning, in
some cases the learner may see differences in performance required with actual
performance, forcing him to seek external resources such as looking for instructor,
tape, video, or kinematic diagrams (5). The first step in arousal control is to be
aware of the level of stimulation during the activity (6). Therefore, the present
study seeks to test the hypothesis that “shooting, along with receiving feedback
information, improves performance".

Materials and Methods

After distributing 40 pages of consent to participate in the study among the
shooters present in three national competitions of air rifle 10(m), 12 shooters
volunteered to participate in the study. The criterion for selecting the subjects was
to obtain a score of 600 in the initial record. A total of 10 shooters (four men and
six women) with a mean age of 25.82 + 1.3 years and an average age of
competitions 3.50 £ 1.3 years (all shooters were right hand and right eye) in two
groups of five experimental and control participated in the study. The research
plan included pretest, intervention, posttest, and transfer test. In the intervention
phase, the control group performed their regular shooting exercises for two weeks.
However, the experimental group received one biofeedback training session, two
training sessions on skin conductance variability, and then five shooting training
sessions along with observing skin conductance and maintaining it in their
individual domain. In these sessions, shooters were asked to use their feedback to
set their arousal level equal to or less than the baseline level of arousal, and then
to fire their shots. In all sessions, 60 shots were fired in accordance with the rules
of the International Shooting Sport Federation. In the pretest and posttest
shooting, SCATT USB Shooting Training Systems was used and in the transfer
test (one week later), the SIUS Electronic Scoring Systems was applied.
Moreover, to measure the ability of shooters in modulating arousal, Stress Control
Suite ProComp2 biofeedback device (baseline level assessment, color word test,
first break, math test and second break) was used in the pretest and posttest. In
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this study, the ethics protocol was observed in the study of human samples of
Islamic Azad University of Tehran.

Findings

The mean result of shooting pretest of 10 participants was 612.99 £5.84 points.
The normality of the sample distribution was confirmed by Kolmogorov-Smirnov
test (p > 0.005; Sig = 0.200). Levin test and variance of pretest scores of
experimental group and control group did not show a significant difference (F =
0.726; p > 0.005; Sig = 0.419). The average score of the shooters in the
experimental group in the posttest and transfer test was 621.74 + 6.39 and 623.58
+ 4.24, respectively, which increased by 8.5 and 10.34 points compared to the
pretest. Paired samples test showed that the difference in shooting score in posttest
and transfer test compared to pretest was significant (p > 0.005; Sig = 0.009) and
(p > 0.005; Sig = 0.002). However, in the control group, shooting scores in the
posttest and transfer test were equal to 613.62 + 3.36 and 613.24 + 4.46 which
were not significantly different from the pretest. In the stress assessment test, the
mean baseline level of arousal in the experimental group in the pretest and posttest
stages was 3.76 and 7.49, and in the control group, it was 4.10 and 7.22
microseconds, respectively. The difference between the mean arousal of the
second rest stage and the baseline level in the pretest of stress assessment of the
experimental group was +0.82 and, in the pretest, and posttest of the control group
were +0.35 and +0.39, respectively. Since the p value is greater than 0.05 in all
three stages, the changes in arousal level in the stress assessment test are
insignificant (F4,20 = 0.199; p = 0.936), (F4,20 = 0.017; p = 0.999) and (F4.20 =
0.013; p = 1,000). However, the difference in mean arousal in the posttest of the
experimental group was equal to -5.53. Because the value of P is less than 0.05,
the difference is significant (F4,20 = 8.575; p = 0.000). The results of LSD post
hoc test in determining the difference points of stress in the posttest of the
experimental group showed that the difference between the mean stress in the first
three stages of rest, math test and second rest with the baseline level is significant.
Additionally, the difference in the first break with the second break, as well as the
color words test with the second break and the math test were significant, but no
significant difference was observed in the other stages. Therefore, the decrease in
arousal in the posttest stage of stress in the experimental group was significantly
different from the baseline level. Moreover, the process of reducing arousal in the
posttest of the experimental group was significant. While the incremental changes
in arousal in the other three situations were insignificant and insignificant.
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Conclusion

The increase in shooting score in the posttest shows that, in this study, the
feedback information provided was in line with the actual needs of shooters to
improve performance. Biofeedback training and shooting practice, along with
receiving skin conductance feedback, suppress the sympathetic system and
activate the parasympathetic system. This physiological achievement has led to
the formation of a kind of self-regulation in the ability to modulate shooters'
arousal and thus improve performance. The findings also support the view that
biofeedback training and exercise combined with receiving skin conductance
feedback in real-world conditions improve the performance of skilled shooters.
This conclusion was related to the ability to transfer self-regulatory skills in
arousal using a personalized biofeedback program from the laboratory to the
sports field.

Keywords: Arousal, Stress, Athletic performance, Shooting, Mentalphysiology
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Before the start of the research, sufficient explanations were given to the
volunteers about the goals of the project, the function of the biofeedback device,
how to connect the receptors, and the conditions of attendance, and after obtaining
informed consent, they entered the research. Subjects had the right to withdraw
from the study with prior notice. Also, the subjects were assured that their
information will be protected confidentially by the researcher.

Compliance with Research Ethical Guidelines

In this research, the certificate of compliance with the ethics protocol in the
research of human samples of the Islamic Azad University of Tehran with ID
number 121.1399.REC.TMU. IAU. IR was obtained from the Faculty of
Medicine, Azad University of Islamic Medical Sciences, Tehran.

Funding

This article is derived from a doctoral thesis and has not received any financial
support from public, private or non-profit organizations. Also, no money was
received or paid to the subjects.

Authors’ Contributions

This research was jointly and equally done by the authors.

Conflicts of interest

According to the authors, this article has no conflict of interest.

@. [TAETITE Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public Licen



113 Motor Behavior, Volume 14, No 48, 2022

Acknowledgment
The assistance of the Shooting Federation, the National Olympic Committee,
Farmed Tajhiz Company, and Mrs. Mahdiyeh Rahmanian is sincerely thanked.

References

1. Pusenjak, N., Grad, A., Tusak, M., Leskovsek, M., & Schwarzlin, R. "Can
biofeedback training of psychophysiological responses enhance athletes’ sport
performance? A practitioner’s perspective." The Physician and sports medicine.
2015; 43(3), 287-299.

2. Levy,J. J., & Baldwin, D. R. APA handbooks in psychology series. APA handbook
of sport and exercise psychology. Vol. 1Sport psychology; 2019.

3. Pagaduan, J. C, Chen, Y. S., Fell, J. W., & Wu, S. S. X. Can Heart Rate Variability
Biofeedback Improve Athletic Performance? A Systematic Review. JHK. 2020;
73(1), 103-114.

4. Blumenstein, B., & Orbach, I. Biofeedback for sport and performance enhancement;
2014.

5. Koritnik, T., Bajd, T., & Munih, M. The effects of augmented auditory feedback on
psychomotor skill learning in precision shooting. Journal of Sport & Exercise
Psychology JSEP. 2008; 26(2), 306-316.

6. Weinberg, R S, and D Gould. Foundations of sport and exercise psychology. JHK.
2014; Vol. Nov 11.

@. [TAETITE Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public Licen


https://doi.org/10.1080/00913847.2015.1069169
https://doi.org/10.1080/00913847.2015.1069169
https://doi.org/10.1080/00913847.2015.1069169
https://doi.org/10.1080/00913847.2015.1069169
https://psycnet.apa.org/doi/10.1037/0000123-037
https://psycnet.apa.org/doi/10.1037/0000123-037
https://doi.org/10.2478/hukin-2020-0004
https://doi.org/10.2478/hukin-2020-0004
https://doi.org/10.2478/hukin-2020-0004
https://www.oxfordhandbooks.com/view/10.1093/oxfordhb/9780199935291.001.0001/oxfordhb-9780199935291-e-001
https://www.oxfordhandbooks.com/view/10.1093/oxfordhb/9780199935291.001.0001/oxfordhb-9780199935291-e-001
https://doi.org/10.1123/jsep.26.2.306
https://doi.org/10.1123/jsep.26.2.306
https://doi.org/10.1123/jsep.26.2.306
https://books.google.com/books?hl=fa&lr=&id=7PB6DwAAQBAJ&oi=fnd&pg=PR1&dq=Foundations+of+sport+and+exercise+psychology.+Human+Kinetics.&ots=h0fNfG4qWU&sig=DmxIlo8Tczoel5lDKgarfjwTCqM#v=onepage&q=Foundations%20of%20sport%20and%20exercise%20psychology.%20Human%20Kinetics.&f=false
https://books.google.com/books?hl=fa&lr=&id=7PB6DwAAQBAJ&oi=fnd&pg=PR1&dq=Foundations+of+sport+and+exercise+psychology.+Human+Kinetics.&ots=h0fNfG4qWU&sig=DmxIlo8Tczoel5lDKgarfjwTCqM#v=onepage&q=Foundations%20of%20sport%20and%20exercise%20psychology.%20Human%20Kinetics.&f=false

VeA-1YF oo NP lcasl FA o lols IF 090 &S o s,

;m.ﬂb" 93 Ao

2o o311 95 8 3Shos 3 Cuwgt (AL g (Sl 9395 31

T Sawgo Belg pbIS wotko duw ¢! i (o> S

Il el 5 e ool SI3T ol8iils «(635 o 31545 Azl ¢ 5 > L) 09,5 (5 250 (ggmeitils )
(Jﬁi.w.a OM?J) Q‘)’ef’ > raLo‘ éAl? oKiils 6‘“))9 ‘ngl.c 9 LSJJJ w).x 05; slewl .Y

L0 T A YR VT AR/ B/ 1l 5 o b

oS>

i ool ale o3l 8 Shos g Cowgy 22Uy (i ) 3595 3L &il,1 BT oodline Bud b Liwgh ol
9 (2% 0955 99 30 9l dluxi 4y A Widgr GOl i Ay ko g cdbgls jlail i Ve Basses o
30953 (2 703 9 (3901 30 (5N (39031 Gl 30 8 b 51 iy (225 09,8 55 18 ) S
09,5 055 &8 b Cawgy (2Ll 395 5 a8l 30 b ol pod (651l (2 o duadlr @y 3 9 Comwgy (2L,
0903 m 39 09,5 99 B L 055 ;21 1) 095 (Sliurnd iy poi (3903 Sy 30 8 s 3 Gy J S
a5 01 (LS a g STy (il sl Judodd gulis o ,S el JUH (gejl 0w alis SO g (g3l
0903 iy b dummliio )0 (g lolize (331 JUil ¢y905T 9 903 30 (2225 09,5 Il 0, Shos
&7 09,5 (I3l (K STl Jrawi (2Ulg5 a5 o1s LAS oyl (203)) 90T @S rred Bld
b ol ot (3l pd (32 03wy o0 S 41 .ebld (gI0bx0 Sgate (3T (shl b Ammlio 3 0590 slel yo
Az pd g Sl 2 ) B (SisSl oalild 50 50l (L9 g Cawgy (bl 9)55 5L <l o
o] 48 Sgups by 0 ,Slos i led 30 g o0 (SaitaSil 4y el Grwly a5yl 5o o310 soulisiogs
Ayl g (Sl w5 ) cwws G 5b 5l (Sjyg 0,Khos a5 810 Lid gl ow! g lh oM jgbay
Al (0 Sgate (T ) 099331 3595 3

(195m G599 (SNl (o) 39 3 3ok (il ( (K Sil 3 5T Y g

1. Email: shh.sport@yahoo.com
2. Email: mohammadvaezmousavi@gmail.com

@IoIe)

[TAETITE Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public Licen



o el 0 Sos g Camgy (2 bluy (S ) 99550 )...S"L’ >

EVRVTY

il il olpem ey |y Az e Wl oo (o508 M2l Sl (T 555l ) SKagsy Sl 4y
(69553 aslio 51 45 51 pald |, SleMbl 5 ams @l &S > LLIS 8,0 Lids ledlb] aS
Sledbsl Sgy0 mlbe jlael a4 (B 8ol a5 Slej cadlg o () (V) wals Jadcasls p Ko
39t &l 1y Y CaliS S5 gy 0,553 qulie a5 oo by (V) ansly anslas slazel il o
Sy 35575k (S (1) Sl (5908 03938 (lao el Sl eslitul il ansla &)l
el g (FF) conl 8,5 118 (80555 o5y Sliae (58555 0 Shae Gralidl s3linl (s
@loail; ;o s GLIE5 55 glweslel sl (59,25 (sbs, lsie 4 (h)y9 5 (s 05330
Soaslsy la Ko ((ngh Sl @y e b (Y) Coslond aiBlid (35,5 Al
ouds 5 51 ) (2550 Shle § (Snd (s 0955k (g0l g wlazdly W)l So5glss e
lolae ;5 oolitul gy 1) ) 3,555k dsliy lyime Slsice ALl 4 drg b e
3,933k (shed slaasliy jo CS b 4 03 jebay LS55 )5 aelai el t
5 Shoe S5 g ) 3355k 45 wilosls i ol Slalllae (F ) Wloods atedidle s
gl o o pgzen )BT 5 050 (V0 ) Sefslsnid-olsy sleiie 5 () (23559
Olyeds )lge (0 50 (S 00 (WV) (oerlaibogs (o9 slml 9 (VT) Sl (oras pius
ol oy eolatwl (V0) (Sij OIS loys 5 (VF) o )lews 950 sl oozl € 9,

5 b (BT sles 2SIl 5l Wl jloe a8 o)1 05y (s 0535k ) sl Al labs,
S8 o Dol Jolis g ailoads aizlis " Shads g plsiear (Sibay a5 T B lanil 5 )l

(F V) Vg (SlgdlE el g Moo & tis o a5 ,Lad e Fold b yo (6 0y s

1. Knowledge of Program (KP)

2. Surface Electromyographic (SEMG)
3. Electroencephalography (EEG)
4. Neurofeedback (NF)

5. Heart Rate (HR)

6. Heart Rate Variability (HRV)

7. Blood Volume Pulse (BVP)

8. Respiration (Resp)

9. Temperature (Temp)

10. Galvanic Skin Response (GSR)
@IOIe)

[Tl Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public Licen


https://www.google.com/search?safe=active&tbm=bks&sxsrf=ALeKk02MZgBldxlwsucdOD5kV3qWfG3trw:1594240235576&q=neurofeedback&spell=1&sa=X&ved=0ahUKEwisiLbXv77qAhUKa8AKHUHpACkQBQgjKAA

VF) Lol FA o5l VF 0,90 (5 > LS, \Aid

el Wi e 45 (18) el 'y bl 53 s e camngy Sl el 355 o
S lasliw! Mgy (obluy zlaw (VY) ail o jlisesss  uas i Ol pais GulSal gl
(12) Sl (o i Kieail s 3L lyicds 45 (VA) sl K250aS] s oMo
2 ey ST gy i, Gl ol il 5,6 508 Sl 4l o azas sl
el S yome 4 s 50 Sl Sdlad )

Sy glos 4 ondiansgol slagly Jil Ul «Seasdanls Gijael 5o (ol sloalins 51 (S
2 St (5 ) 2555k Ghjsel &5 aiwa bl p o Sdegh ol (355
gy 53 (55ll s 618,555k (n ed 5 (V) wlge a4 ())5005 55 (20D (slao jsliss
(70 855 e sl g 5,5kac sl |, TS 355 oo 6,50k 5 SKisglnsd slo
i el rge sl oid aloml ) 0,555k @) slaolKius 5 Fibay & ol s
4 ALBIS ans DY 5 (V) oad (Fwm) 9,555k » (e (SLO0N5, Mo b 1055
Ol Lo aghy el oad o )9 Cold) ala> 4 alRiulel bl 5l Slalllae 5 2S
5ok Wged (V) Censl pdy JEH (2559 oo &y (g0l laza 5l s § 0,555k BT a5 wilesls
oS g (V) VeV e 99505 Sopedl slacssl )0 IBUE e pr CuSal (o o By el ]
(YY) Canl 55 Ve v A Seoadl jo (g0l S b (gl aslsy jo gain )55 ,9 Jawgs M Jlue
SladSisy 8k, (2hd Sledlblalos s los 0y (sus 9,555k G2yed 5 2350l Slilse 3l a5
(TY) o o yss )3 ()9 59 (o) 9955k Sl eolaitul sl (2Bl sla el ly o ol
HSly bzl ulyl jo ) wlas 095 sl )l Jlal colls wlgny o7 Sllllas el (nlple
el (§ 908 IS o 1359

i Sl el e ol 5 Spall sl 53 Jhhas (5185555 5 52 515
Sl e (ol Condg 5 22 (NS Gazen (os (o DMl 5 (55,4l 5 (AL
i el 5355 slacials) 5 Lol (T F) Cal 31l 5 o yiasd 5 ommebs ol &S aitieua
az s (Sledbl 5l eolitul § L SESS momo (gl 8,0 Sl B ol 4 a5 Wl e
yobe Bl ozmed LSSS gl 51 c3U b jo3 5k (b i 5 95850 ol ogllas

1. Skin Conductance (SC)

2 .Skin Conductance Level (SCL)

3 .Skin Conductance Response (SCR)
4. Self- Regulation

@I0lEle)

[Tl Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public Licen



"y ey 3131 3 0,5 3 gy (o3 Bl y (i § 0395 3k il 1 nns

9 on y3lg ol crlnly ssS (ool sl 0 (S8 o S Sl el b Bom 3550 b (9 4l
WS (Srgoyd S g5, 095 Siln i lagewly dlex il 2l o 5l e 4 Sl mlie 4
@boled ( KseSl maw 99Vl 5 Jyoropd Slogmis b 0lyo og 0k » Sl eudle
O3, el 50 51ail s o Lol easS alT cnlie (slocSilis (sl 1) 095 A0S o o Il g
Slrplil asS e Gl 1) elogl amipe 5 058 o0 Siloans piams (055 Jled czgo 355
coge Sl il 4 Sl g g SIS S A s el Bgaze (glail g ol lejoas
a5 WS s slaisSas oligS glojae jo wiley Wb slailyd cpl plo ol dales of iy SIS
B9l 7B el s 3 )3 ol o as a2y 5l 9 A Lo o3 Sl aslsl sl 1) gl
ol el Job jo ol s 5l BT ( S Sl S 0 o5 gl a8 ol oo ool wiz 5o
S sl a0 (KBSl e 3)L50 AT muli8l a8 cas Laseie (Jlpll «YO)
a5 Ced Py Grizred 13 b 39 o0 S 3 ,Ses Crge 09 i (SuST) Sy oo 4 S
e bl (60, Sdoe iuli8l e 4 oloiws sl sewlie 038l as ) 955550 51 ool
3955l o 9 7l b Sl Sl 5 (SS9 005,55 15 sliz s s
O,8dos Al yigs 9o oy (s ) Sledol 28l y0 b ol ped (63100115 g yed» 4 Sl 4,8
Pl XSl mhaw p Cawgy oblo, can 9,55 50 @) BT dndllas coud 5 ol 4 €050 o
Ll yol> imgh Bas ( alBislesl e Ll jo sale il o Slee p pioen 5 S
QS5 ol 0 ) Sles 13 (6 s Lol 05 yomie (K5 STl Lows 4 ol haghy dSloe a5 900
S g e Sl diz e 39,555l (50l 5| ol guiesge 45 s walys i 4y
5 Jlexa ]l am dguge | o3l o Shas a8 canl 0355 s 50 Yoo Lol S oo ol 1,
O, las oyl yige 4 (Sl Co o CoblB o8l oy ol gy Al a5 o)l 592
e yo olilailyg o Slas o gy a5 285 wwles acs ) Kieg D90 p) 40 gl i
Ll by K Sl Lo jod ol ilSe @ ol> iagh (0 caddslllas

GR9H N9
035331 3,553 BT (g5l s909 2 ol oy gy o 5 58 szl a5 Fe il s ot

5,555k 6blie 5 L5559 o, kee Sl 1 Sogdal il e clie sloiagh mli s
S o oliie a3 VY o3Il s 3l B8 (S ,98S olﬂ Adslio 4w (5,155 0 2o 40 00438

@. [TAETITE Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public Licen



VF) Lol FA o5l VF 0,90 (5 > LS, NA

Ol g 4ol (65053,65 ) 50 jLiel £e e S da agesl Gl slaTe diagy g 5
OO eeS Jedsay Gl 51585 99 cadsl (6 259,55, 5l G o3 gl S 9 Sloj Ll 2
BV oo 0Slo b (G053 Vo uledyo aiad Bd> gy 4 99)9 sln oY olai v
698 S g ol3T Slislne jo &5 50 ailos slls o5 S8 (b 5 950 585 Hlaz Jols JLo YOIAY
S Jlo V0 £ ANY ablae 10 &85 able (:Silo g opyes Jho FA- NV uSilo b
Jr5S 5 o ST 09,5 99 B o s S oo 3l Cnly piz 5 ces b lag ] (oles
ST oltils Gludl sladige (haghy )o B! JSTgy (imesy (nl o 0,5 S8 5 (iaghy 5
Sy olEils Sy 0aStils gl 4«5 IRIAU TMURECAYY.AYAR awliss b o5 ol

b ole) ] aoanline o5 ool Sy, psle
e 5500 @Il Il 90 5 olil pgrobil las Ae (g3lails e o (hmgdy cnl i hegl 3
il Suig S sla o & 6331 Lt Av ol . lonil izl 5okl SUlSel a5 o5
09031 45 ol 500 T (5310015 Gl ygamsl 8 51 41005 LT 50Sl aedg 250 b (uegn 5928
Ol 8 (5ls8 b Ballae (pased Sl 5 pjls) Sl e Sogasl s el T (g5, (sl Ja!
ol yo2 (53l (208 Sl 5 503 g 009031t il ) s S oslil (3l Sl
o3liiusl dasg y3:iS Clus TSl (531l 5 1 03 5 5T olSuss 3l 00938l (glovs 9351 2l o
(V5) 392 Sl 9 ] cdmmagy (51815 (slomad laryo 5 IS5 9 BBl olKtws cpl s
5102l ooyl 5l pesT sl ATASTY) sl o ooliziul 1 51 55LsT (slo g o s
5 sty 03938 9,555k by b olyen (3l ayed 5 Gajpel Sladz 55 000 slel
Sllllas j0 sl8iws (pl (6,5 4 o eolaiwl ” 6550555 O S i Cdls OV CalS g oSt

Sy $Bye3 5k 4 bgrye sbaiagh 50 ol 2Ll g (2ls) ke (B TY FFY) (eaen

el
Sz Oyl e Ve ool S Sleais dl> e abiluse Loy (510015 0 Slas yiomiw gl
Sl 5 JUsl gga5l eorg05Tm 0903l 5o widls JolS LT T L ol soled oS

1. https://ethics.research.ac.ir

2. https://sius.com/en/products/?product_cat=10m

3. https://www.issf-sports.org/theissf/rules_and_regulations/rifle_rules.ashx-
4. Scatt. www.scatt.com.

5. ProComp-2

6. Thought Technology

CIOISIC)

[Tl Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public Licen


https://sius.com/en/products/?product_cat=10m
https://www.issf-sports.org/theissf/rules_and_regulations/rifle_rules.ashx-
http://www.scatt.com/

N4 ey 31031 3 0,5 3 gy (o3 Bl y (i § 0595 3k il 1 nns

(93] e 499 31 5 o g3l 93T sl b Gillae ol Cale ) (651l e
ol 2w 4y CSul oSiws «s3lil s a0 piled ol 3 5l o 0 S col sl dads Ve Dok
OS5 BL8 (ol aaBo VO (gilwoslel Lo (gl adBo Vo e 0l 0,8 o b g 0l s
2 oddianS Shiliel ggezme 85 )13 o] jLast jo 5 e SLs gl aids VO 5 e

A bl byl o Slee ylgieas liel g0 Glui! b 5lal s
Gusb 109,555 8 il il S e Ulg o903l 31 s 595 S s3Il a5
38l gy (bl 5 Lo (60 et 2 ye8 Aslipy b Billae oyl (23] slal om0
58 -0 Lzl 55 ge3lim 5l am 59, o K00 5k g3l ol o (s pSejlail T sianl SIS sl
@bl Loy 5 (S j 0953 olRis (Ghghy e 5o 3l j9d5 5l ey o3l 0
T gy (Ul 00355 (5559585 b o555 Jallgiss b illae il Jog o)l 4 Los sy
oolail lis s 1 g3lal s ol B o b Soge;l aSlxlsl Lol gl Jate Caws lasSl a4 2L
Sl Sy 2llsy g rSo3lal g 005 caal gl (6,500 ghe Wb i8S el Wis S o0
SrSo3l oee (t med sl oo 31 Ak VP ol plonl T pilr 5 (90 45T gy 50 09
tBloy by ) el 0 VL es QLaSST Sl ey a8 08 )3 bl () Sy il
sl Al g s eSSl @S« Slay 4 by e Paids o 0wy bl mlaw g Casg
oGS 5| Sgline Slig 45 §ye 906 0aisS S wlasl a5 ol lis bapy] imgly mbs
Wolgs s oyle ol (Soop b S 5 Caws (LSl b Sliws ;07 w0 ST Gye 0aé 1515 Lol wel
@Bloy Gl 5o o gam latuadse Glin 5 b S ozmen (salail iews LSSl pogdle
5059 0590 lesl gl jo oyl (b5l ge3l 90 (b cmlulinln () 0l lulid cong,
laz)b was Bkl Cag (Qlle) 005 ((Stans 9,955k b ol ron (5lil5 G ped il iy
Sy el 4ado Ve Saedy al aules il sl als e ol s ol el llals glas A

055 3 Shos a5 5l oy iS5 JSE polS oty 5 Sy Brae (Sl i iy Jio

1. Physiology Suite SC & Temp

2. Biography Infiniti

3. Skin Conductance Flex/Pro Sensor (SA9309M)- Size Without Electrode Leads
(approx.): 3.5 cm (1.4”)- Signal Input Range: 0 — 30.0 uS- Accuracy: £5% and £0.2 pS
4. Dooren & Janssen

5. Amplitudes Per Minute

6. Eccrine Sweat Gland Densities

©0Ele)

[Tl Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public Licen



VF) Lol FA o5l VF 0,90 (5 > LS, Y.

o‘,o.ib (5)‘;»‘)” Q")'A" d.ala).) 9 w).».»d‘ ‘Sala))‘ 09./:)] ‘uLC)ua‘ uu.’LoJ LS.LMJ)\) 9 WB.' ‘SulaL..u) 6[&

D 1l gy 0,550 b
S s Sl Carge (T 055550 el 4 et B b 2o il (23] 5]
ooliiwl ) 8,95 5L olKtws BI,S el 13810 5 il oL, 0 lailiwl fgesl 5leus b 04 oo
5 einlel jgbar aids O Sowds (St Sl v s lwoslel Al o 5l o cyg03] ol o Lo
I8y lalS gasl i 53 5wl Jole 4355 0 )] (9 iy el lgiedy 4R BS 99 s
30 Al Sud Col il aads g0 Lple fu_.éli) Slewlxe fyg03] aido g0 Sl ul aids g0
el ez @y eyl (U5 sasl e 5 SN g3l 5w U5 es )8 (il
S o8 05,5 olilailyd Lol cssls plol (gam aian g0 0 1) 095 (Kiven 5 Joluto (g3l
ddr iy aalol o g gy (Lo 10 6T T ez 53 S 3,535k el ez
20,8 gz |y 03 (60,8 arels 1o ] (651 g Cewgs obluy samlive b ol yas (g3l 5 oy el
ooyl 03031 b gy iy il o 2o g JUSs 51 8 o ol gais i 150
Log Bl el 58l 5 10 Cangy (obloy 0,95 3L a1l (eS¢ shmghy Blaal ululy 0g ailice
ab WLl ) 508 €z o pgas oyzy (ol 4 (5ilepatid Wiz oy SO 0 Kk
ey Agels (0095 ©oge 50 9 358 (phg) g (SRl Bl IS gy (ol Slss STG
Lyl 0095 Cangy bl mhaw ;o Ol axgie jaiile 4 (0,50l L 5l ccos 5 ol 4
b ol eekas 5lails o Gl al mlaw Cangy oblo, (Sl b Joleo o] STas 5 G sae
3l (KoKl o 45 550,009 (astine jlails Cavsy oble, Oloss jlre aisls
bl 298 azgio jlals b sl oo sy oS (9 Su90 Sy b o0 ) oudpesdats atelo
‘M(_g‘“’ w?u k—i))j,c ;‘ Lol el 00l C)L> 4.~.J.> U—l 6‘;! a.)w.:rg...hu )Lz.c als )‘ 5‘ wy
Lga 9 6|¢wo ' 4.l>).4 Lo ‘_g‘).g J.Q.xﬂ)s:\.w.) U"‘ S TY 5‘ Cewgy u;)l.:L..u) C.E.w OO gy :\.]).».Adu
SNl il o L 5o 5 08 Ll (025 09,5 SIS (el st 2,555t gl Al

1. Baseline

2. Color Words Test (Stroop Test)

3. Rest

4. Math Test (sae ¥ alols bV AY sae 51 ((c2alS) ogSao (i)

SolEle]

[Tl Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public Licen


https://www.math.unt.edu/~tam/SelfTests/StroopEffects.html

\Ag} el 0 Sos g Camgy (2 bluy (S ) 09550 )...S"L’ >

315155 GadSS ¢ a5 9955k <l y b ol pod (631115 ped Al gty 0 s il agT 4 p5Y
b el Sl aalb g8 ablal a5 0 (59, O 031918 5 e oStk 5l asm &S 0
9 708 gz &S Gipe,0 S ealin 1) 093 Cavgy olle; mhe uled axbo 4y (40,505
b orbs) 3008 Elz 51 Lol gy Slis (T gam Sl e szl s 5lome il 09 Shgals Soj00
ands 1 50 ealia a5 asals 5l gl gy ol mlaw 4 04 cpl dijied (o GiSu SO0
JB ddr w50 a5 plat; b3S e (o Tl WIS (Smdy iz 50 Sl 0l )15
Ol Sajpe 5 €l b ams 8 eadiiy e aiels o 1) 955 Cengy il w0gr 0ap0 (B5gel
ol a5 LB P+ sl 5t iy o Joe ol S 12 | 1505 S Sy s 5 055
5 Akl Glesasas (o 1) 095 oSl 51 LaU axs il woe cpl jo 0l [>T aa 8o YO
Il 4 Cegy bl Sl 5l Lol o L 0 0,5 e ssmlive Sl asly
L Gallas 0,55 0Ll oyl (b)) 05T asms 355 5 3Nl ga3lm e 9y Sl L)l
L A ol o atin oSy 5l dny b 435,505,555 ,m Sl 5l oy el (gl Lyl
e 81y S 5oty arl KL L el S iS55 (551055 3555, 2 50l
Sl b 0 488 JUE yge5l fyies Ua oyl olad 51 (sles (gamsy Slisle Ll L
5 (s SIS (Hly Lalyh 55 0598 (Dbl S g atia Gl am (npeT 0)90 5lmb
oLl 039381 5,935k I8 51 slaadlie 5| SuplaS 5l ()25 09,5 (il aSl (s jslatoas
ol 0 08 L2l Gres (S amlas (025 09,5 sl ogesl b Jaml el slesil yo cilos,s
Sz 5 ryed 093 o bl sl 535l (shie b e B850 ab aulss Lol 5l alas
Slp oY Solel oyl cpl 0 S cumo oyl o Slee  sababul Sy el 6y b
A0S Jgo b LB o oyl slaciss g il 34 alas lejioe Gad SYeb
s |y siSaile 0556 g Bud (59, DL i (g5, ailid HUlgy 4 bgy e SleMbl cSul oK
skl ggaze ol gy Jlg) b Gillao 3l 2 pled Sl Ll o5 oo o 5 55505
bl 4 Loy e oMbl i el g dplie il o Slos olsieay jliel o3, Sy b L £+
Slacamdse ;3 3wl o sl STl yl5dle 5 3155 150 51 (HS) (ramm s o 1 Comssy
Lol o 45 15T Sy 2SI oo 53 o3l Sl il (it 0 gl ekl i

i dslns I G503l 0 bap] 0,Skes (lgieas g dnzls Sl

@. [TAETITE Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public Licen



VP linal FA o )lod IF 0,98 55 > ,US, Y

Olsieas g zaly LT glacyzel wa gllols g5 5l oaiiad el (6 uSojlail oliia aSlxTy
Sl el (e (535 0 lagialS da Jlsl b (L jakiiea ad Sl Graghy ol )bl o,
O Gl eimmen Al oolaiul oy Lol 5l ool o Sieen cvsline 4 SuuSTy
Oboasie @ly 5 g rank-Gs Seals (aail I sl gloes,S o Wesls og Loy
Digly sans b (yogejl pslateds aslol yo 0l i8S 00 "oyl sl 5 il ly GO0l
s 2 (3l G yed b olyer Cengy (bl DMl 28 ,0) Jiws yeie ST (e
S eSo3l b ai 53031 9 TSy uilly Jelod (g5l 51 (3l 0,Shes) axly
il (gl 5 da IS 5 sl of yamas sdeleody (g bol gl 5 loags b s oolictul ¥ g S5
ols (sla i IS o 5 DMl s pslaaz ool Ghagh sloasdl ola 5 S e sl
NN a5 O STl 5 5o s Sl gy 5 0 gl Al G 2555 olfis 5 Sl
—0525) Goyb 5l a0 <0.05 (5 loline grhaws 10 ol 3,1 Y asews 7wl wl ool 5580 o5 50 assls

s Sl g 55 5 el el lo

el
it s (nyeS o Sl PATVIAR 2 OIAT agsy o ol (3l Gsal e 4 oSl
G55« Ssimanl By S50lS Ggail @l wluly g FYYIY o £o71V iy bl 5,55,
&3l sl (. Skee (P> 0.005 ; sig =0.200) 050 Jlo 5 J,uS g9 (0,25 09,5 50 0 ol3lil s
NS4S 0ol s g PVYIVE £ OIFY 1S 09,5 o FVYIYE + SISV 255 05,5 cy305] iy 5o
et 030 08lbl b (4 =0.128 ; df = 7.797 ; 5ig =0.902) o555 lobine o] (slo yes + /FAY
—om 00 @75 09,5 OIS Lol (S0l ¢ (Stan s 9,955k ledbl 23l o b ol pen (g1l 5
L dslio )0 45 aal s 4 SYYIOA  FIYE 5 SYVVE + £1¥8 (o5 5y JU! ygm5] g g5

sladiges u?")T Bk WEL I QL....Q ‘) L;‘o).o.i VIYE g MO L Jolze ‘510).4).; u..ol)sl uyo)—‘uw.:

1. One-Sample Kolmogorov-Smirnov Test
2. Leven’s Test

3. Analysis of Varianc One way ANOVA
4.LSD

5. Excel

6. SPSS

@. [TAETITE Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public Licen



"y ey I 0 S0t g Gy (2 Bluy w3 3595 5Ly 1 i

Sgr olixe Jl y5e5l 5 go3lim b opesliim 1o 078 09,5 el 5eSiles gl 2
3 ollals Slad S eg,5 4o (P > 0.005 ; sig = 0.002) 4 (P > 0.005 ; sig =0.009)
] Sl el s s FAYIYE £ F/E5 o FVVISY £ YIVE L Jobeo JU 5051 5 0os05] me
)lel Bl &y a5 0 aplona jlital YA 510 b Joleo (90515 b dmnlio )0 (55051 99 0
by el 9m3T ol 2 (P > 0.005 ; 5ig =0.815) 4 (P > 0.005 ; 5ig -0.742) 395 lolins
;P =10.955) 045 lobae (g5l g3l s j0 S 09,5 jhitel puSlee BB (s gun S
TP = 0.036) 551 Jlolins 555 g3l du el BNES] o5 05,5 45 Lol (Fioo) = 0.046
75 09,5 el (Sl Sglis 4 ol (Lt (1,5 (S 03Il b dins (13051 (Fraap) = 4.421
5 (P=0.041; P <0.05) 55, 55; ylolino JGl (3051 5 3031 5 09051 0m 5 030310k o
09,5 3 o JE! 33031 5 0303 pme jluel  eSilie 3l aizman (P = 0.016; P < 0.05)
315 3,55, o5 sloas (P = 0.006; P < 0.05) , (P = 0.036; P < 0.05) 031 Joline sdge)]
Ol 3 o Crow Sl0g05 050 o0 oadline SO 5leds S Cewly Ceons 0903 )0 w095 g0
295 5 s 09,5 ol bl saslim 5 ogesliinm Bl dolie po (KA (Sl
5 0903lobe e 00 2 05 slr Al gl (SRS (Sike s oo (LS 1) S8
oy Sen VIVY g ¥V b Jolao J 8 09,5 sl 5 VITA 5 YIVF L Jolae oyl (503l
£35S (3 ol fisl) ol (i) g3l (Sl Al ye 4o (SieSl (eSlie gl 2]
J5S 05,5 so3lm 5 95l 9+ IAY L Jolae (00285 09,5 (39031 iy 5o (auly o) o
Ol yusts oSl /00 31 35,0 P o A e a2 50 aSLll il #4/¥ g+ /YO CuS S
5 (F@20,=0.017 ; P = 0.999) 5 (Fiaz0) = 0.199 ; P = 0.936) ewl loline i  SiesSil pebae
595l 30 eyl 5 sl el K150 (xSl Y3 el «(Fiazo) = 0.013 ; P = 1.000)

(Faz=8.575; P = 0.000) sl loline “Y/OY 150 & oy25 05,5

1. Paired Samples Test
clolElo)

[TAETITE Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public Licen



VP Ll FA 0 )lous IF 0,98 (55 o ,Lid, Wwe

Sl 9031 dww 30 (151050 i & ySlos
Shooters' performance in three shooting tests
624 623/58/
%‘ 622 621/74
3 620
Bl
9
] 618
c
£
s 616
o
b= 613/24
L 614
o
= 1 613/62
§ 612 612/74 613/24
<
» 610
0903 i 09031 o JUsl yga50
Pretest Posttest Transfer test
Il y9051 Jol 5o
Shooting test steps
a—— 527 09,5 S NES RIS
Experimental group Control group

JUESH (59051 9 (3903 g a9l it 30 J S 09,5 9 (52,5 03,5 (3l3Il i jliel - S
Figure 1- Scores of shooters in the experimental group and control group in pretest,
posttest and transfer test
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