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Psychophysiological patterning of tennis volleyball serve

Ajet soleymani khazarabad, Mohammad VaezMousavi, Mohammad Galleh Dari

Abstract

In sport psychophysiological research, skin conductance level (SCL) and heart rate (HR) used
as indices of arousal and vigilance, and their cogency have been approved in skills with high
cognitive load. However, the HR and SCL profiles are not clear in high intensity skills with
little cognitive load. In the present study, HR and SCL of 15 elite and 16 novice volleyball
players were continuously recorded during 10 self-initiated and self-paced volleyball tennis
serves. Patterns of HR and SCL during 5 seconds before serves were compared between elite
and novice groups and between good and bad serves in elite group, using one way ANOVA
and repeated measure ANOVA, respectively. SCL and HR were significantly higher in elite
group, in which SCL and HR in good serves were higher than bad ones. The results were
discussed in relation to the previous findings and current hypotheses.

Keywords: Vigilance, Arousal, Heart rate, Skin conductance level, Tennis volleyball serve.

(Jstoe Bt g5) 5 A5y ooVl 3T olStils 59 pole 5 S Sy b)) ol S
Email: ajetsoleymani@yahoo.com
(E) > plol ol olRuly slbewl Y

Sgal asly oSl ofj] olSily ole cin guis ¥


mailto:ajetsoleymani@yahoo.com

Ko a Sboj 5L opl o B cld e o
Ol dad o i 1) o - opd bl wlie
Sload 4Bl elide « ol (lps w8550
ony ol Cwl ey Gt Sy
@ g Gl L g cwl Sl idnid (Sl
9 o 453 b Billas Cunl ol cdbgypo Sy
ooy & dB bus Gials (VAFY) e o)k
59 g 3l Adlioe bgpe S e Ll (Jile
M 1y S el Laals (VAY) Ve
by dog a1y ol 5 atadly B s ials
sl (2B 51 aS 3 vy simlads LLl> ol
9 AP VNP e Ll (e S o Cola>
S g Sl oSles 3 Sy gjlwoslel o
b glad s sl Slas )3 ol o 18y &l yale
Ay Johaopt o> nl «(odiyy la)lha

w503
Ol &5 Wb ool (oBa LB Lo alS
blsyl o Sas (638090 b (95 sbacuglas & 1) O]
Quliio )3 (Vo) (olegs 9 (yoges tJlte (sl 0>
Ol G s by s (giie olildls
Gl ol Ll 38 5158 09,5 du ym 3 1, B
a9 03l g a5l 3,8l g8 HluSs 0g)5 dw
Srape A plps il e 3l 4 s
Ly B b bl (goasie cladllas il
“puizs 5 e 8 1 Olee sl kS
o2 5 Sie LAl p a8 il LBl (VA3-)
Kb iy o i |y CdB bps Lials ass
oblS Dy Sastade asu LS o ials oyl
P2 Ole YL gaw 3 Guaside B Ly
5 ) <2015 b (53l 5le (6,00 slo i
9 5 alale) S b il 5 (Vo) il

7. Obrist
8. Boutcher & Zinsser

V¢

EVXER)

Gly Y Olee 4 licws Jlisay o)1855)
Cosdly ol Wbl (559 By O el
Silee e ol 4 Wlgie Sl den &
Jeloe 590 53 GimgR sl |y () Siiggy i
lanlp cul 05 Oloe Chply 4 bgye
slp Bldoly mre s WS Jale ey
d¥e ) ey sl cwl Olee x50k
iy ol 4y cile by gl 3 Sles 4
5 4% S5 on closls 5 lealds
Clld (Y0 alegs g (yons) 315 oL |y (siee
S cwl Sy Sidess g I (S 8
ULM; Jim S ] |) M- 0“5 J;lg.m ]olp‘)\
oo (elde (i B (bps (EalS g aad e
Cul Lok Gl pKa a2go [y
g VY i o s o e DY)
(Hav-

ool 50l 5 S5l ) lay e o
ot 46V b gy pepada el 2y
Cunl Cuonl Blo ainy 3,Sles slys S5 (6l
Casl o5 oo 3 {0AVE 5L AAVA ()
[ g iy 1y bl (31 )85, o
o 590 (pred 4D g AS oo 2l D5 KK
D 0 odalin 8 ul‘)*’ sl wtblf PLgom
e g Sgwgalisly ooV Ciop g o)
(VN sugelacly 5 outd VAN

P pbie gl 4 b by lasl als
e 458 dix o 3900 S B lps Cad

T wtey iy deils sl dy9e sl

1. Neumann & Thomas

2. Lacey, J. & Lacey, B.

3. Hanin

4. Nideffer

5. Tremayne & Barry

6 . Fahimi & VaezMousavi



Vo

p3Y diej il 2 Sdas ddllas > o) Kimgy
SSedaid Sl oS ol ogeil el Iy
x4 3l )8 ST 550 S b9 sl e
Olee IYM) )l g ggugelasly s
ool LB adllas 3yg0 1y JLaSas o151 by
S8zd by 5l i ] Oldlas B
iz g plo BB Gl (lys 3 pelate alS
Cundg & adllas cpl 0 (Sie 45sS Ais odnliie
Spmo ol Bpeil & a3 ) ey
Olyd pials 38 oo 55 pe5 (JliSins dil>) (9w
Sr 9 o OIS (Sjughss Bl 4 G
ey Sk A owalie zosg (Vo))
oSsin |y pole (il 3 spSalis 4 by
S Boplbpe Rl sy Jy oS e
g JuiSaw QU 5l Gl (SSjaheS bamslis
S5 g gugalacly .t odalie (iagh ol 3
Sllae & 1 B glps ligials (VM)
g bowd o o (bl 4 baye SMac
syl 4 ki sby g bkl gloslal
09,5 50 s, dliwws pl 0 Caws QUys 5l iy
e Sk oy alie L pele 5 s
=P Sbp Sl gm0y 90 e b by
€ e ool b e QIS oW
Gl e i ekd eanlis iy
G & Cul dtly @SS G olllas 4 (adSS
ol & (Voo) G g oms slodl )l o
126 Gigh cnl 5 S Cans Oylae a4
(VOY) gmgalacly 5 (otd 05 (g9 I 0
»hOle ghv b Slew 5 B lys b))
5313 513 0B 3)90 (igtiseds oligS g dalllae
S5 Lt b Sglite ol sy 0 Jl ol b
350 @G S ldlas > ol 4 Wb ons
obsS ugp Gh Slllas DS drg adlas

ol ey Olllhe 5 (slulys it oetsens

Judly (MSa g pw Sls) 859050548 goN!

Sl 53 L s dg3g 58 (VAAY L g,
(% e g 5M) i o3 leS L

GJogn ks g Ll Glpl e
Sl eslle (Sl g drgs diajls ())IK55)
b sb)yg ) il 3390 (63, Soe 4 (Bl
s bl Wil s ao)le
g g o JWiSam AT by (S b (gl
Jle e olysa Mg (e ol
58 o b s Slee p &S ol lic,
sl ladllas LYY e T Sin g Sign cduun)
Sl o gl Solie glagulde Sl
g oo ylid B Lo aile wiles,S eolatl
s lias o odlaiwl w5l cyled
b @b eS o (Sl Gom sy oglie
b ooyl dpgn gy idnid slagiagy
(V) 9 (Ve V9VA) o g ey S SLej
S g 51 o0litl iy ol 51 )3 sl
5 (S pasls clyeas |y T(Qlaw) cangy
-4 BsS oSl plgsar ) Gl plys l eslinl
- B e b hiye gey b & (S5
Sl Jae g 5l 5)50 5513 b (ST
ol 5l edlaisl 48" o Sleal Ul S (8 yme il
ol I (eSS Gl (b L 4 wlie 9
& dpe ol ) ared cpl g 0ad oxie (a2
sty Ol s glo (KOS daw ) i
2603585 Slagding B (V+o) w5 oner) 29300
oobde 9> b pite g3 cpl Wbl o oS
@ h5) B lys g () Clow LB
3 b pite S Chund ot | yidiodge (S
ol St (g SR A8l Sl (el

1. Hatfield, Landers & Ray

2. Salazar et al.

3. Hsieh, Huang & Hung

4. Skin Conductance Level (SCL)



S g Jl G SES (a3ls lgiea
sl gl bl Slallls & 295 b 3l JUly
035 3 o At g Slos Bl > &S 3> 3gng
ol Bg5on Sl g B Glps g
Sl i s Jepll e ol
slite 455 9 (Slie 09)5 53 D (S g

a3l

o295 (99,

Oigh » JBases s 1 Bas S po
G > suSES b 3y A58 LSyl ool
@ M= o 3 558 Jldly 5y g S s
oSSl L) VWYY Bgae b yai VO dlaw
Jols (saie) 503 0g)5 L3y (Jlo YY/¥ o
pole 9 (ShCamy ()l Bygd 350 (gl
Jlo 5 jleal asly oDl SlT oKy 355
s Bdgiome by Vsl A=Y oass
55,5 dg (Jlo YA i uSibe L) YV-FA
Sy g 590l ke Al 5> sdie
S5 <ol Gt S ol 8 e85 il
dgr 02385 Jllly (S gy (B0l

Sl Jols calSs :oleMbl (g 9laen 5!
9ol ool g (852) Jlly usiS ragm V
I oSy g (VA48) '3yl JUly esgpe
Ool S, cale " iyl GlSs" e
ghw 8 Gy o 3g DU 5008 Tl
ol 3)90 B ()l g Camgy (Sl colan
S 1 (BS0)8Sll ed sl cd)5 )8
sobatods 5 odlitel Mgl WSIs - o Sl
Oygots (SSameg Sl glasg Sl L]
oy B3 4 (S5 5y5) Lokie 9550 il

1. AAHPERD

2. Bio Graph Infiniti

3. Thought Technology LTD
4. EKG-Flex/pro

"

Al by dwglie » alie Sl .l S
D 292y gtiweds olgS umgpe b JliSuw
Candy Sl sacasdse Jold (gl 2SS
A g b/ (il e (S S
oz 9 JuSa Al Gy > Jg el eS o
SYsb b g Camdy Canlf oliady oligS
9o bl (xS leS g 315 ) S psboas
O b Lol (ioren )5 el O)90
Vil (JuSn 1 Cy oy il
33 Soilams a5 Bas 58 o (sl |y Loyl
S oo 03lel Slaes 5 B oy

O L lew g B ls @wods by
51 i g el 1y 358 Cuonl IS Gllas
ol v ollae waldSs a3li gy, ol
ol b ohRimen i cnl 4 len ST S
WIS S Olllas 1 &S wilodds 5ydig, ans
Slacensy Sl Wil e 4 Soop
PSS b odeg @ bape BSligl,
bid 5 od S35 o @ B gy g Gl
oSaie Olee Ul a4 baye S clllas
oare )b ol odgeil Gl b dalgs
dojee iy S a8l Jlly aSe
Shas cllbe gl Jlly o3Ss gy
g 9 JuSam T Gl 4 s (gynin
ok o b CS e dejls g Ggtinedy oliS
2 ey slenlp gl s cul oF o
@ G gy (SopSI el g (Bl
9 omF DAVR) ) 5 () Lo oS 4ol
Lely (Vo)) (sgmpelicly 5 (oid (V01
Slee y3 Wloa )5 &I (WWM) (g5l 5 Sgmge
9 25 4 pasolias (JUly (S g
iz Anlgs JolS5 |y gy S 1S 5,8 )18
Olyd Syl gy 3l Gimg Saa plpl
Slow Sy 5 (SSjardgs padls olyisa B



VY

G e S5 g5)5 5l JE laiagel ]
ojlel (ogel y el Sl g 02,8 JaSS 1 g
09 (5 g 93 PSS ln b sl
Sgesl aloye cul ) ey aims plowl el e
@ 503l 90,5 £ayd ) (Sl ol e
(255) (ot g D Ve Sinlogs 50
2 M (g Lyl (35 pRn 3 0l el
o3pid Sigoil lwg guelS A dio sy
h @ 4 edijimgpe Cuwd dp daxd o LS
oL & g b JuST dois jd laodld )5 0 s
sy oga _iagejl b ol [Sigasl o3l STy

S 38 05 B (595 p SalS
Pl Sk s o sl 15,k (S Yg,

Gy g Al (0al> dlads V- L«p) e 4 4
T xSke b 03p 4 (ol dbre
Vodsk Qe s B plps (Sgngd
4 Ghue 09)5 gy 3 9 sale 09)S gy
loosls i auwolio anl, G wib,ly U dhuog
DN g e B 9> 4 el 095 4 by
bogbly U1 Alwgas g o Lo puag o
& olixe C.sz A5 A lde d)l)g"" L;Lmd);o)’l.ﬁ‘
aiys +fed 5l S b (sglua laygail plos

A5 b $

=W

2o 0g)S (FaUily,y ol by

S o glas Mrep" Jlgw Y EE (el
e > JEASES b (oriwd byed (e
VYL glue @i pite 3 NP L (gglus i
pio 3 MEE L golue (Siwd  piie )
SHipe e 3 VT L golue (055
VY L (gglo (S5 pmdl it 15 5 WIY by (gglune
IS o yed odd e Hora el g 0g

Judly (MSa g pw Sls) 859050548 goN!

it 8] 5 Cand )3 () () Cuto 298]
b Jate o BLS 4 (ST olw) (e 29550
S Gl g (Sopsll cola el Gl
ol 298Il g s oolizl " g/ uSIa— ol
BWSES S Jppd gl & 5 4 Ses
D R Ty
b odrian g Sin bl T 315523,
by xS 3 YOF LulS)d L beadls &S
RS pghied madel Fe YV ulS)
oel) ag S el J Sy, (sla e
ol Bgpeo 1 S OVl Fhes 4 oS (il
Jolis oo ol (Yo o¥ o g 65) 45 ool
Cogh & cul LS sols BASlioy VE
S (Ve gl (S bl (5 B S
op5cede b plgSgwl ot e 1) (05 o
(STV S phho) Gl SEy polde S p
Bl s (3l =Y by dawgie o 0=y
P n o b WS wpd ) e i S
Al Jobody 488> 93 dgu> gy dabiu
SWTIYAP) 0305 5 gggolasly (3)l3S ol
b osslos 1) 0seil ol (G Sluon gliss
Gl axgr BB gylel a1 as ol ol /YVY
2 JWly e ragre 2 idgell 3Skes
ez 9w jlitel b (s Yoz U yaeo jlitel slie
9 9 S o el g o glagmgye Glyea

A Cgaine 3y (Sl g Glgieas
onle jolatads (il Jl L (OIS (g 9l0,8
9 B by A sl (rizmen g baag sl 4
Sy Cpitred Ad Byo Cdg 4ddd VO colpuw

1. SC-Flex/pro

2. Micro-Siemens

3.EKG

4. Brunel Mood Scale (BRUMS)
5. POMS-A

6.Terry & lane



b wib)ly 50UT gy (B> 55 ayps VYH/YVD)
Jolize coglas oyl &S ol lis (o)), SS gla o
(FYA=EY e g p<ofee)) .ol

(§ 385 4l g Lo
O o dgesl S Cundg oigejl 5l Jols gl
sl g (ole do ) la Sdgejl LS Cuxsg
ol 313 a8 conl Cucnl Pl can cpl 5l 50
g ord LSSl poba LIl el sl s
Gl (cpbemes g S 1) ool pwds

Aed ials ]y g
S 09)5 & Cud g | Gy plo 098
5 S om bl b pls @Vl Sl
3y90 3)Shes g (Si5uSil Conn o lages ( SiseSl
s e ol b ol WS 5 cou
Eres 5 Ol ghaw dal, 5 obiagk
G5 Sl Gt 1) 855y Saigds s
90 (Sl sla wlie I odlil b jlel-ags
ul;).: dgL;oK...b ol Sl LM[J odly )])B 35
15 adles Ol ) edlizl L LS o3
b alis obasl (WM ()l 5 (sguwgelacly)
Aol Canddy b sanlie pols imgdh ,d dsp
AlS g Sh Ollles calld dw)y o e
S 3l adl alie glaadl 4 oloes cel
P el (Vo)) g oy S
05,5 » il Oilee sl I Ll (KBS
9 d)'L“’Pl)T L") ol}?&c |) OT &S ‘.!53)5 odalin ).s'aLc
hcly bayye Sl I i cllasd (o o ol
5 il ol Jols JLdly g Salegl
s g | Ol A Sld 3 o ols
SLSL 5 2ad cld 4 plgee |) o Sl
oSl ggy 3 a8 Conily dtunly ol Mae (S
03,5 4 ol 4 a5 ol JIS 5 Sl

A

ol ol g by St jl eSS e o sl
P sl bl BasScS W a8 ay e lis
BB by (SO JSS) il 3 eole Cunsg
Ml LB 5 palosy Suio | Ll (S5 Cuto
(Vo7 L858 5 o ws5) 33

Cowgy (9 oS Culled

dop Job p Claw (Sle g0 ojless S
Ole) (5o 09,5 53 Al pobocty | Loy oo
WYL 5:Sike) jale 09,5 5 (yamws,Sle VIATY
e sl jplo 09,5 a3 (5 (papgSle
U ingy gy 3l Oty 4l & 0 YL
olize woles cpl &S oy ol aal, K il lg
(F\g\"’: Y/IAVY 9 p<./. ‘\) ]

o5 Slogrgie Sl plo 0g)S 4 byye Clow
ol 03> LS ¥ bjlews IS5 50 ailSlas jebas W g
e Sbomgm clp Sl 0:Ske
L Slagge J YL g (ewgSle YE/VYY)
)bb_m C;sl.é.}' Cﬁl &S ol ULM; L;)])SJ L;Lmu;‘;;:;w
E cullad

B lpo 60he 4 bgiye Eyen F B)led IS
09,5 » Al ysboty |y lapgyw dan Job 5
09)5 g (4> )3 o MYFO+ (ko) (s
U (4 > 4 WYV Se) ale
e 4o 5l Gl ale 09)5 (ke Am3 oo
aal ) S illy U1 g sate 098 5l 5L
P< o/ o)) ol o gre ciglis oyl aS > ol
(F\9\~': Y/a'/\ 9

S diwd g3 3 el 09,8 I8 (glacals
sl 0 00l L g Byleud S5 0 b g g
e slgmgm clr A plye (Sle

1. Terry, lane & Forgarthy



4

& dag b ool Gimgh 0 b abl SLi
095 4 Cuwd plo 095 B lps (YL
Sl g ST ] sy o0 e gite
cel yalo 09 )3 one (S collad 4 by
OSer g el oad B plyps il
oMb by 5l e B lps gy Jsb o (VA1)
B lipe 3 1) ol (450 ez —aw 905 5
Jol8 U.\M.S 5 O;;;'ab&s ol sy & Ly Lasz8ly
23D S0 (0SS VY BIY ol Sy
Ol o 2l (bl ag el |y G (s
@ &) (o 55kS 5o LS rihaSs b > B
O g Sl 3l ()b 5L SMae 5 JBlas
Aol Job 2 B8 plips o5 285w
sl Sy s i SOl

ol By (WA (gl 5 (gowgelasly
odalie JliSuw 251 Gby 5l w1y B gbyps
P SMae Gllles &8 WS a5 L0,
g bewd » oy (HhdS jl & eyl @SS
WSy dguis o (il M gliwl clslal
SSjauhsS Buasplis & | G plys ials
3 Jllly (iSe Gugpe sl 03)S 4L sl
gy daxd > G Glllae (0D ,S ) cled
9 oo dad P Vb4 g Qb ol 5l &
Copo g dpd (D) lp Cwd S
2 plyo Sl S )0l el 05 o
LSt ol 2ede Oloe lpl plKa
DB cou 2y90 Ol Sl dy90 3 & a2
Gl guanads (2B )5

09,5 3 &5 39 oyl polo g} 0> slaaidly
gy e b Gl lps (ke ale
D9 B oph )l jide )blse b
ol gy slaadl I St & 45l
@ ol 56 1) a8l cpl sl ol (g pS e

b Cans yipg s gy b Sb Slle

Judly (MSa g pw Sls) 859050548 goN!

sl ) (el Oilee 92 cgiiie 095 4
& g ghee el el wlesls
dpd (P90 4 pale 09)5 )3 Ol (39 5V
dhw ogidn 4 b Cwl bgpe gy
@ e R 0w (S
Pl Ol o8 0d imld S35 Jlgw nl Gy
S o ) 2 g 0 (slagmg e )

e J b S gaw pale 095
P& g bpmgpe il 5VL g
9 o8 Sels ) Sl om GBS
oo & (Voo g g owe) 5 Mg
VoW cgod 9 gwgelacly) Ggiaed olisS
909 by om Sl ) &5 Foli (wimen
Jlize (WA (g ke 5 (sgmgalacly) 0 <l
ol 3 St &S aalsd Sl un g
Vil &5 C8)5 doni (lgie sl d92g0 dinej
Lpo CaB & 0 Sbpmgre » Sl Gl
9 o SIS & Sud il Ay gy
ow il ol gl 35> gy
WlodS ol (Vo0)) Coigubiy 5 S e
P ey g S &S glac)lhe YL S S]
h Slees Jlazl (al33l 65 o el (5908 il
Olee e (Bldgly) Syt 4 (Ste
bug Cusl 32l )08 o &Sl 4 g L) Al
S (o 08 o ST S ©lllas

g 3 Gl oS O ol Sl Giagh wls
o ke 05,5 5 (o5 xien Jally 2>
@ G plye pials g JYL gaie 095 4
Sr g oy S RIS (Siaphs Bl
ol il s iy 5 osalie g9 (V-))
Ol » ey Sk & b Gl ey
Olej b oS 3980 Joteud <8 (lpo gy jale

1. Perkins & Wilson



OSen pole imgh 3 kel Canddy Sojgle b oo ol 0,lplyy abd (¢S (Jlopll
Ll il 08 a2y Cundy blmd sl Cul WWgdh oot Cdd HSde (S Slllas a5 Cl
5 o G (65 3,Skos B ot Vsl ey 4 393 1 el o3l Cldy oS Jlas! oyl
Sl GBI L imgsy ool 30 B plps ad 1 Ul QB s g esslnl (LT S 05 )8
03> Cuwd jI 1y 295 Bl gy Cuenl (AT Su e 3] Sz 13 dgmg s ML o2l il
o3 S wSaie |y o) S Ul jui 4 ol 0k gzl ol ol gyl imgs

T Nz 0 &S €85 won g IS sk

14 -

10

[N | I

ang conf vig fat ten dep

IS Curdg i & bgrge (s20313 &5 Cuwl sale (1 390}l (HIS Curdg (1Sile (§58 ld905 .Y S
B g0 sl 1y A CS Wi

25
20
—_— s ol

15 -
S ale g
7
3. 10
-
E
, s |

0

-5 -4 -3 -2 -1 0
CadB) Olay

:l).é‘)bdqs}wa.‘é:dUMQ’wj'jﬁ@U@%lﬁ)bw%u&ﬂﬁ'@_l&&m@@.fM
&b@&m')wg}wwﬁow.pbsd&n



Yy

Jidlly (iSa g pw Sl9) (55999258 5N

354 Sy

(ot

<

25.5

25

24.5

24

23.5

23

22.5

22

21.5

21

L~
~
- . 4”
________ -
—_———— -
T T T T e - -
B sls G e Sl
_____ ash ol G oo g
-5 -4 -3 -2 -1 o

Casld Olasy

Lo 3131 55 s g oo (32 5 9 (32 5300 812 Comwrgy (S 2SI Sl s £ o Y S0

(s 1 4:2) D 3

¢

80 -
—_— e G oL
Ead e ale 13 DL >
40
20
o
-5 -3 -3 -2 -1 o

a3y Gl

2§50 9 3o )81 53y g paws AL U yuus g pawr 51 (piiay il iy Aold p3 Gl (4L o g ghanw (uSilae £ JSUS

W83 o0 U 1) gy (935 Gl yiuo Al

(62> 2 4,0) i 0y

160

140

120

100

80

60

40

20

-5 -3 -2

CasiG) Ol

Bl 315381 53 Bpmgpw (2 0 g (e ST B B E e 0SS



10.

11.

12.

13.

14.

15.

16.

17.

18.

Demoja, C. A., Reitano, M., Caracciolo,
E. (1985). General arousal and
performance. Percepr Mot. Skills, 61:
747-753.

Fahimi, F., VaezMousavi, M. (2011).
Physiological patterning of short
badminton serve: A
psychophysiological  perspective to
vigilance and arousal. World Applied
Sciences Journal, 12(3): 347-353.

Hanin, Y. L. (1978). Astudy of anxiety
in sports. In W. Straub(Ed.), Sport
psychology: An analysis of athlete
behavior (pp. 330-339). Ithaca, NY:
Movement Publications.

Hatfild,B. D., Landers,D. M., Ray, W. j.
(1987).Cardiovascular-CNS
interactionsduringaself-paced,
intertional attentive state.
Psychophysiology, 24: 542-549.

Hsieh, T., Huang, C., Hung, T. (2010).

Relationships  between Heart Rate
Variability, Attention and Athletic
Performance. Journal of Sport &

Exercise Psychology, 8(4), 473-475.

Konttinet, N., Lyytienen, H. (1992).
Physiology of performance: brain slow
waves, heart rate and respirattion
preceding triggering in rifle shooting.
Int. Poychol. 23: 110-127.

Lacey, J. i., Lacey, B. c. (1964). Cardiac
deceleration and simple visual reaction
in a fixed fore period experiment. Paper
persented at the meeting of the Society
for Psychophysiological
research,Washington, DC.

Lacey, J. I. (1967). Somatic response
patterning and stress: some revisions of
activation theory. In: Appley, M. H.,
Trumbull, R. (Eds), psychological
stress: Issues in research. App;eron-
Crofts, New York.

Lacey, B. c., Lacey, J. i. (1970). Some
autonomic-central  nervous  system
interrelationships. In: Black, P. (ED.),
Physiological Vorrelates of Emotion.
Academic Press, New York.

o Bl (IWAP) & wpen p gwselacly
S sl Sy Bl bslde duls
eolidilyy el ialea gl . o)18055,

[P T EEVI

apis ol o b il (Sl

. American

Yy

12l
\

Ol Sl td bB5y9 )0 63 2)8

Bl ‘L59‘“’9‘° Ja.C‘s .

FA=Fe N (Y) (ig 5 S > pols

oSN (WA) & «s b 5 p csgmge Lacly T
2 oty (JlSn Al Gy (Sjeds s

MY=Ye ¥ 55y pole

Association for Health,
Physical Education and recreation.
(1996). AAPHER skills test. Manual-
Volleyball for boys and girl,
Washington, DC: AAPHER.

Barry, R.J., Sokolov, E.N. (1993).
Habituation of phasic and tonic
components of the orienting reflex.
Internat. J. Psychophysiol. 15, 39-42.

Barry, R.J. (1996). Preliminary process

' theory: Towards an integrated account

of the psychophysiology of congnitive
processes. Acta Neurobiol. Exp. 56,
469- 484.

Barry, R.J., Clark, A. R., McCarthy, M.,

" Selikowitz, M., Rushby, J. A. (2005).

Arousal amd activation in a continuos
performance task: An exploration of
state effecrs in normal children. J.
Psychophysiol. 19: 91-99.

Boutcher, S. H,, Zinsser, N. w. (1990).
Cardiac deceleration of elite and
beginning golfers during putting.
Journal of Sport Exercise Psychology,
12(1), 37-47.

. Cottyn, J., de Clercq, D., Crombez, G.,

Lenoir, M. (2008). The role of
prepartory heart rate deceleration on
balance beam performance. Journal of
Sport & Exercise Psychology, 30(2),
159-170.



Yy

19.

20.

21,

22,

23.

24,

Lacey, B. c., Lacey, J. i. (1979).
Cognitive  modulation  of  time
dependent primary bradycardia.

Psychophysioology, 17, 209-221.

VaezMousavi, S. M., Barry, R., Rushby,
J., Clarke, A. (2007). Arousal and
activation effects on physiological and
behavioral responding during a continuous
performance task. Acta Neurobiologiae
Experimentalis, 67:461-470.

Neumann, D., R. Thomas, P. (2009).
The relationship between slill level
patterns in cardiac and respiratory
activity during golf putting. Int. J.
Psychlphysiol. 72(3):276-282.

Nideffer, R. M. (1976). Test of
attentional and interpersonal style.
Journal of Personality and Social

Psychology, 34, 394-404.

Obrist, P. A. (1981). Cardiovascular
psychophyseology: A Perspective.
Plenum, New York.

Perkins, D., V. Wilson, G. (2001). The
effects of elevated arousal and mood on
maximal strength  performance in
athletes. Journal of Applied Sport
Psychology, 13:239-2509.

25.

26.

217.

28.

29.

30.

Judly (MSa g pw Sls) 859050548 goN!

Salazar, W., Landers, D., Petruzzello, S.,
Hans, S., Cregs, D., Kubitz, K. (1990).
Hemisphere asymmetry, cardiac
response, and performance in elite
archers Res. Q. Exercise Sport, 61: 351-
359.

Shepperd, J. A. (2005). Anxiety and
Outcome Predictions. Personality and
Social Psychology Bulletin, vol. 31,
no.2, 267-275.

Terry, P.C., Lane, A.M. (2003). User
guide for the Brunel Mood Scale
(BRUMS). Peter C. Terry and Andrew
M. lane.

Terry, P.C., Lane, A.M., Forgarthy, G.
J. (2003). Construuct validity of the
POMS-A for use of with adults.
Psychology of Sport and Exercese, 4,
125-139.

Tremayne, P., Barry, J. R. (1990).
Repression of anxiety and its effects
upon psychophysiological responses to
relevant and irrelevant stimuli in
competitive gymnasts. J. Exercese Sport
Psychol, 12, 327-352.

Tremayne, P., Barry, J. R. (2001). Elite
pistol  shooters physiological
patterning of best vs, worst shots.
International Journal of
Psuchophysiology, 41(1), 19-29.






