HEENITSE Journal of Sports Research
5530 % 5 1 ] > 59-74 B (2023) Vol. 32 No. 1 pp. 59-74 (2023)

Y

TRHBRERRNESHEEFREHAENRIAZEE

fheEee O FPEE T ERRS
'ERARRESGTE A

PEBARTEELRETE A

TR ALERS
EEAL ¢ 104 ZA0H &K E# 70 5%
E-mail: jessic0715@yahoo.com.tw
DOI:10.6167/JSR.202306_32(1).0004
TR E 2022 4E7 H B2 HIEH 1 20224 12

" R

HEY : SRR DR R TR MR E N - IR A B AR SR A &
M EES- PR - AlE R TR E MR RS E AR EZ Y - MBS 5
PR S B B T AR E RE T S BE R BT IR - A - BB E E R - Y
F e L RE O AT HET T ARSI > WA 2 E A R 2 DA A [R5 B P e e e B ol 4
ZE 6148 /3Ll L EREIGBETEZE TR =R ZZERIEET 5 & Ehs R
AL AR M TR E M B B pl UM - (E =R T ¥ (SIUS, Swiss) 4CiRiTB2pan el
B EAEEEES (SCATT MX-02, Russia) &CERIHAERRENE « BRI DUMETEEAS ¢ AR e K2 AR
TR ITHEST 34T » BEOh > K2R E G ARE R - 458 - K
At fg e 2\ B FE A R BAERTHI T EEAER (10.21 £ 0.12 71 ) BAZREAHTZERIME
Z BRI AR NG BERAR (10.38 + 0.10 73 ) ZERIEETEE ERVBRE 5L (p = .002) © B8k
Al — P BB PHIEAER(E 10.0 BYRRETERTH] (93.16 + 4.69%) BIEF=E AW FEH]
TEZ BTEARER I (96.73 £ 2.11%) HEIEFIGETEE F 7 B2 (p =.097) ¢ FEEEEHT—
IOt RENEBN-F M EREAE 10.5 HURREMERTI (55.80 + 12.99%) BLZFEAFEAIME
ZETEEARIRR M (66.40 £ 11.16%) ZEEILETE: LHYBRE AL (p = .033) - Zal HE TR
ZARANEZ S8R e B 2 B > W BRREAEE  WWARREA S
BRAcEE 2R - 55 - S AT A EREL & B e Z B 1L - AR
FoER e HES RN S AR N AR EE TR —(E B A E A
e SRR RIRE - (F R e B BR AR A R 2 (5 -

RAREEA ¢ IREShRANGT - IEERRENE - ERI R



60

HER FFRE AR

G U2 ) 2 DU MR RIS E R TRy
LLEIEE > BHEESANEE - BEX -
e R R TR R s I EEK (£58
B EBIE 0 2010) - ZBNEF ST - M 1 HE(E
ANEHHE  EXREGHETESHEEER - &
JE BRI T SE R — Z F RS HERY 5T S 1 ( 9R
&0 2018) - HHEBEPRBENEWR - F
ME—EUEEEE - A IEEIREE > =&
HHRNGEE  BIEHEN BN ERRMZEK
( BENE{E - FEEL > 2018) - HEEHEEX
SFHTIF AN AT IR AR - BREY AR
I IRFE S BAEENEE (227 - R’
2008) o & —IEEN{E AR 40 L2 AH
EE) > BRI R B E (R L &
2 B 71 i A8 [ BY AU B8 E 727 (Goodman et
al., 2009) - ${PFBEEFHE - BARE
MEFRESPHETRE ) DI ST B Y B8
B EERE > BIFEEZEN (RXE
2006) - {BFHIH B T RIS/ N —RE
WERET  LEHEERER > BEFETHE
REFRMIAGENREE M - —RETF R = It
THRE ST (/5303 » 2006) o FI| F 5 31 S g
(N B0 85 BE 5 e St 2 L 2B ) & — 4H B B o i
REAIEE RIS VAR E M (SRR ~ BRER
2010) ¢

B BRESNEZWRE 2R
fRIEE T SIS R+ B ER 0.5
NE O HETFRE B IS AETNGS
HILE NP e T A E s R EEX -
HHETE S0 AR =ZZFIHB 7 Bl % ~ BAZ
T A 10 ARZRMEIEEARA T E
BIEE - E BT RH BT GRELS -

RV NBEGAENE - JE > W/
MgMIRENZE » SR EHT R AR —E
( F/NBH > 1995) o TR =R E G
oK > HERDIEENIEE - HEERE
RET NEREEHNEER SR BE
M= R EITHEEE (20 2001) -
ZL3CHL (2013 0 FH 206-207) FEHIZVIETHH
1E SCATT Z4R4C kAR T AR F B 2EHY 52
P EEAUERZNA > GEEAR
B~ IEEE) LB DR AL A 4= B A AR
11 P 1 0 3 o] PR A8 SR B ~ (PRI E)
EZ BT ERRBRES/N - T8
SRV IR~ W 5 B AR /D AL A
LHRFTIE AR SN o o BT R AE

I {F — M (consistency) ~ Lok ~ HLIAAE
MR B P RN BRI ERRBE R T
FRZE - HApRREfE—3u: - S50E
FFIFE (2009) 5 T REE ) EENETH)
TEBT IR P B DL — B K Fow - EhE
A — B R B AR Y E 2R - a2
VIR F 8 2 O B HE R KRBT
IS > BEN SRR ( PRERE
2010) - {E5TE AR TP A BIMEAY 225K B AR
R URFEENERY — 2 - M HoAth A B I
HEBA S BRI EENE - D5 B EE)IHE
B HYFH R FI F OR R 2 B — BN B R Al
75 e S YRR E M AR AR T S B R AR
TE G R IRFFRRARAET » ST AR AStE i
AR B B8 IV BN — B 4 R LA
R T SENED o S8R H A KR
NEME » HERES—ENEEM R
B e ) BRI R CRRALA > [EEE
B EE) BRI E SR8 E E B E
50 {9 B S 7 i (b HH R HERV B (R EE



Bras SR A AR B G B B TR M B R T

# > 2021) - Mon-Lopez et al. (2019) §t %f
SV B AV S B A R B R R R
o SR B S B IR AR KA A T2/
BT BB AR A8 B SR T H A E)
RHKPEHENZERER L — - £0H
(2013 » H 219) 45 5 B AR 48 72 0T ZE 5
BhPERELCNREZ —  HENAmAL
2 e L B W A £ ik B G — (B R S Y A g
B MEBHEENANAME TS TR
FERYEEB) 5 Rt & 0 ¥E 5 BE AR 2
BT

W EAbHSE AR b ST B 2 m] LAE B
BT — B ER B E T - AK
WS B P25 B8 )5 B (International Sport
Shooting Federation, ISSF) 'E /5 YouTube 485
EZRBEEZR T GE T 20172019 F
ISSF EHRAy S Bttt ey - tHERE - FHE
I 18 SGF R NAFEN 8 LIEFZFEENH
B2 2 v R oy A EE ] - 5% B Y Marksman
House fm A #8248 PO AT 22 L2 FETE
FitA St B8 R 2 S R 55 —fir 5 125 T B9 Kurt
Thune /m h% 81 {8 B FY Sauer ¢ & Al 73 Hll
H16% N ZFEZ LR > ENEH
Capapie Al 10% AYELGIFEAESEIUAL - M
72021 4-H ISSF Fr ¥ =5 B[R B £
o 3 AR 8 HIEFAIA BT RATLE
BIEE ENEHY Capapie ST 8RS - IEIREE
FHA EIEE B 52 S e 4R A B 5 (SR
T > DURZ BN T R s A e
W5 | T EEFAYREE - AR B FRE i 2R EY
Wi T EERE RN EERNE - M
S B R A TR 20 1 o B A B T e AH R R
Al H iR R SR E B LU EET

B> E/VBEET 3 AHE (AETF > 2021) © H
G HT DA 82 2120 A8 B B il e e 5 BE T 2K
HEHRE - HESVRNBETHCERE
FIEORS ~ fFES - tEE T R RI
Y= KRG B Bk - 2018) o (N IEEET-BR
Thnag B S HTEIGRSL - gs b LR (R AT 2k
WEHBITNEREG A EEE -
FEFBAREE L T - BR S BLnn i 5
B AR R A E R E R R
[ st By N R HAg B > BT S
& LR FEAEE - NI 52t
BRI 1S fir 22 RP fe IH H Bk B T
PRI AR A SR E TR
RBEEHEREUS - A& T - #
R L ~ A7t BRI 7 B A R AR I DU 5
(5 B 2 B R BB T B B R FTRE - JIEb
Feie LLUE R ACEEE 127 o) EAT AR B Ba T -
PR S B R e A B R A R B > (S RS Al
AR GHEHFRGHIGBELEBSH
ZEfR - HP IR R E BB A&
PR - A RH RN ETFE S
FRPR ] > WA A TR F ERZ - IR
BT e HY N SNER IR 2K B 7Y AR AR A
SNy Y ¢ VNN YN YN e ]
RIEAYEAR R - BEE T — R R~
AV - AR RSN e AU AT L
(LEE ~ FEFK > 2009) - ERENEE
TR T - MR AREE B ARG Z AV AH R
Mo BRI T E8M%, BREFRANERE
% A BHEFENRELRTE > 2k
RAERPREENFEER (RE=% "
2011) - fRZERTsRERET & B 12 H ARERIS
B DU IREEA RS E H TG

61



62

HER FFRE AR

iR & B At 5 AR B TP AT oK
Y2 AT & 5 B B 1F B 5 SR 0 P /R A0S
B RE M A TR AL T T H AT &5 8
FREEHA - T2 DU il fi FE B B R SRR IR By
IR TR AT o S BRI HY AR LB T
BT REE - WBREHTEEASEE LD
e f L B A P BELAT S B 2% 1 1) Y A
0 BRI ATRIIR BT - i e 5 BE 1
AT EBNIRBE I > 12 AE DR FF IBCRA HY I I 5
BZTETEMGEETNVIE £
JaER AL Ry BT AV BB (e T —(HSMNEHY
BEE R &5 HER -

F _E AT 72 T DARRE fif S H3 E RE 1 /2R
TEHTBERE B IN R - 1A T B iR e
pEfE LT E AR E AR BE— 20t
HFr o HIREERBEAE Rt gL ES
VAR - L EEIREATHRAVEE) - 40
ERE A B AR L & B 1 EESFHrks
A L B T iR R YRR - skt &
WETEE T 5B 7 IR R > B AWI5EAl
fEZ HAY - IEAh - B BRI AL
o pt 82 E BRI E M B T B R AR Y
L BEITIRET > A B IR AR 2R S I B
BEFHNTE > DIRfiRARE AT B
T A - ATEHFERIREA LU T R
— eE PR ERERY S SR GR

FHETRERAE 7
Zo e RREREE SR TR

THATERREN: ?

BB EHCH S M RE - B DU W9 T

Gl

— - EES N RRERES
BRI FRERTT -

o S ie R RERE G SN
BRRERBAEE R -

PSR 5

W ik
— ~ WFEER

KT IHEE S 210 K ZE RS RET (1
B4 FlE 26+ 6.08 5% Hily 11.2 £5.85
T B 51604 +£2.88 07 BEE 56.8 £ 3.11
N 2l EEBHBRES HESEM
7y BIAE LAN mmhd o BN fn i Capapie ~ %5
& 55 jE Kurt Thune ~ 5% B 55 5 Marksman
House ~ [y i € 5 2F 2 {E 5 /i & Sauer) >
TR EHOHFERBR L LA E R B
miEE S TR FBRRLE > HYR2HE
TEFE 2 LRSS T H 2 2 LR -
Fo 1 IR ERYATRRE BRI & 2
A B A Y 2 614.8 3 DL E - DA
KB EFETHI =4 o 7 EIRE
B Ry AW 9 BT 45T 2019-2021 H
FERE S B G T 12 52 M BHRE
( —H0Us5 - oAlk s FHEE - BIEE -
WEHR -~ FIER ) BT - LT 10 KER
THeHE T GHERES & (RERA
JN#) B P Ry 614.8 7y - A AR
A i B BB A B K 9 S DA B I
ESERAERE TR IERERE S -
T ZaE S TR AR N E
BRREEN  UHREEREREE -



Bras SR A AR B G B B TR M B R T

I

T

L

= Hlhgatat

AW T E Bt o R wbEE: - 61
B BRI AR B S IR R 2 A
BHEDE TR -

(—) BTEBARERAF

S75 A [F) 5 BR R 2 o P B R R R 1T
AR ET - AR KR ISSF fia] & Z AR
I E BT ERER N - 3t Se sl Z IR E
AZREBEEM R B EUGRRE
A AE S AT L AIE Z S B AR BE AT 5T
BB RG> R AT ERRE
T & A B -

(Z) ZABRR

AEREE I E T (STUS, Swiss) 40
ST B A B B (SCATT MX-
02, Russia) 5C8% B8 5l — P8R R EHER
PR AEREAE 10.0 ~ 10.5 HERBE M - &
B Rl S e S5 5T SR A IR 2 N A P B T A
TE 1 5 2 A 458 25 RN T 85 DE R 1F 2 2 AT 4
LB T - 2 TR T
B SHIHFI SR AT R 5SS - BB R
BUE 2 BFEZE G HBNEREE
1760 S B - URFERESHEE 10
RZE R MG > 1F ISSF HlE 7 10 Sk ZZHbg
AR S5 e T T B > P R P B B8 A B 15
& ISSF BJTHE © &R 2l & HH AR
T B 7 e B A SR8 1T 9 0 e 2 7 R S
Bt BEPEEAR P A Bl daR % - el
& o] DUAR % 0 e RO S B R SE Y 2R 0 DA
ZERE R E TR MR - WA

1

b=

S IS SRR AT R - BB &
AR5 BE Z ST R AR 1T B > B
N BRI EE N EAME - &R E AT
2 BRI THGET AT

=~ BB EE T

AR T e 2 S THEIE DLt st #k
#G SPSS 27 Windows #E{T4taT 04T » $#H
FEIEEAR ¢ i3 7E (paired samples t-test) 5 ki
FHAN BRI STHN S R 0 I
DL B8 AT = A0 B 47 17 (Pearson correlation)
Fh ST E S HE AR - RS
EKEER a=.05"-

VY ~ AFE e 3 i

TE AR 2 B Y BT 57 BT B8 R 4 T BV AR
LB MRAG > FREE ISSF 47 A1 - 5 8EAR A8 &8
L AR RSN EEEEN T » FE
TR ER - EERIE 25 ERUT 1M
WNERETFFE BT TEERE
FH WL YRR ZERERASE
BRI > SR 9% 8% E F1 ZOHIER Y SRR
FEE2.5-3.0 BoR 2/ B RIEFFEHA
T B R S RS - AR g
{5 F PUREAH & ARt - A4S SR DR IUAE
HERARIZRIELE 2.7-3.0 A - BEEE
2223 A TEYIRAEAVEIE &/ &
FLEIE ©

AR AINE B S5 Akt LUIRAT £ £ 4
B R 5 ~ WA - SRR - BRAZ S - 1%
AR 5 A8 H AT BLARE A4 - ¢

63



64

HER FFRE AR

EAERE ~ BEER B (&SR 52 7 A E AL B AR
BN E R ERF LR E - T £05 - HgiEp
B2 B BN (FEL S R BNV ED 73 DLRC S
EREFCE AR AR I & B PR E i
A PR 19 J 5 FH AR DR IR R i
Hepa > DU INE & & EE S K Al
(R fef FH R 5 > SR e 1 LAY SR E 7 A 12 i
S 5 S R I PR R R AR B 2R
PR B o k&% T B INA 2 i IR PR 1T R L
HIFESH

Ti ~ BT

A E i b o N 2R T 2R 2 L B %
Z BB fIRAE in % Marksman House ((##E )
P ZW - ZETFEHEENS ZHE
fR A b HE Kurt Thune ( Z5H ) RRORAETTED
#f > ALL Kurt Thune ( 250 ) Ry [f AT
Rt (AR RS T R 1) -

AR B RRCRY 55 5T 3 e e (i 1S 17 A
J& o[RS AT A N A AL - DUR R {5
R~ B EE DU & SN B i e T Y e Y
R o 0 AR 2 R L A (R HE RS HY B (F -
EARF R AR E 73 Be L R AR EE B LU

1
K REIEL B ST BIRE R B R 5T

SRS M - R A RE B IR R E
R AR TT R % LA b i BRAT R Y 3
Tt - EARIR R SRR ED o3 B IS E Y
EEE > (AR G R ESHEL - AR R
AT B Z 70 7 B R E - SNt
AL EEN(F SRR PRy RS T B AT M 5 b
T RE RS B0 9 4 A e T RUSE DA/ D iy B B
PREEREIHIZE 08 > R AV E 7 3t B T &
& T RENGZESTHRATEE
M AEZE R oy ST R A RN > (il
TIEE AR DT G A BB F A e E 2=
RE G R SGTERBRT 1 40 (£
i1~ E B B S BB 0 (5] E - AE SRR =
aeaT FIHRER T 1.5 gy o WEINARED T SRk
Rl B A PR - OB B (E I R
S LA o AEHEE A B E 53 B IIRAR EE
B~ By 8 DUINSR S o A
B RIR A3 (6 R AR Rt o
TERIRERT & HT B ES MR -

2 R

AT FE R F R AR ¢ A e = B B AR
5ot B il e i 1% A BE i A L S i TR AR AL

B TERERE
HFREERES

A& hrETt

SN

—

]
it HEEAWT R - EARE ~ ZERlR S EARgR Gt el T A - ERTR T RR



Bras SR A AR B G B B TR M B R T

ez ER > I LUR M A fa = AH R o T
HER S IR B 2 BRI R 1 -

— ~ HFERRR R R AR E

PRAI OB ¢ fg e 5 B s A S B e
AR SRR - B R R R E T
=HE > I SRETERANERE
MIFTEEREER (10.21 £ 0.12 77 ) BEFEARNISE
BT Z S AR R T SR RER (10.38 £ 0.10
77 EFIGETEE BB RS (p = .002)
FNGE AR RIE Z BRI E T 5 7y
BATRITHIRER -

Fo 0 M B B U B (8 Y SCATT #X
ARACER 2 R > SRR AT PTG AR R 5
Bh 0 E FRE VR B - PR AERE 10.0 13
M Ry B ST — Mg i RTINS Bh
[ Z - 23R R/INE 0.5 A (10.0 33K
N) ZESrEE o AR R HE E AN Xy
55 10.0 ~ 10.5 GEEREM - R IRAHER
AP AR RELE 10.0 ~ 10.5 dE B 3 M8
B R PRRETERAHERERESE

S HT— Ot i RENHLER I i A B AE 10.0
Y ETE (93.16 + 4.69%) BAZE E AR5
BIEZ S B R4S A B AT — i fe R E)
8BS B A 2 BEAE 10.0 (UFBE M (96.73 +
2.11%) Horth AR - HM R T 45
VB R (p=.097) > FREEA A 10.0
RN E B R M B 2 EE AR A H
PRI S AIAB AR B R St /N SR B
B A 5E R 0 R 10.0 69 % B A /N R
HE RN R E R B R SR -
MR B FERAE N EREEEEN—
feR B PR IR AR RG AR 10.5 VRS E M
(55.80 + 12.99%) BAZEZE AR AIE 2 5
BRI RIT RS Pt REIEEEY
A EBEAE 10.5 BYFE EME (66.40 + 11.16%)
ERFEE FWEEER (p=.033) > BUR
TEE RIS RINE 2 T B RS A i B Al —
FOia e REE PRI R TE 10.5 IVEEE
MHR - R THEFEEARHTAIE S
FERIEHP BB EEEED -

=1
BB fE BB B — B T SR BN B B F 1o h B B RE T [ B i BT
HH A (1)  HEE M) FEEE (SD) t1E piE
FHEERREE (43)
HisH 5 10.21 0.12 -7.01 .002
¥ 5 10.38 0.10
SEHEERS 10.0 FREME (%)
HH 5 93.16 4.69 -2.16 .097
w3 5 96.73 2.11
SRS AEEE 10.5 FREME (%)
il 5 55.80 12.99 -3.20 033
&M 5 66.40 11.16

65



HER FFRE AR

=~ B ERRRRERR E M 2 AR

PR Rz i A 22 A R 53 A % B B R
O B RA R S BN S 2 G o RS o 1 Y R
%

)|

_m
B

o

7% 2 AT B i 4 LA B 3 i —
PO SR BP9 A BEAE 10.0 (VERE
M~ AR ST — e A R B EL B 2 e
BLE 10.5 BURRE M S EFImATE (p < .01)
TR - Fon B8 AT — P81 R B B
HE7 it A8 G ) i B R/ N B P R EL PR Y AR
Mo o0 REMAERERN R RS
WL 2l AR AL 10.0 B2 10.5 83 B R/NHY
B (R 2B (p < .001) HYAHEE -
SR DR TR ERIE - S5 H N BRER
HENRE -

=~ AR SR B B AR

KW gest ¥ A Zal FETHGHEE
BAENEE - oy RME - WA - BIREM - %
BEELES ST - (& IR R RE T A o A B A
5 88 e S rn R Y Rz s o 0 DAZ el B
Fil 7 IR R AT > T2l B
ZEZ# 1 Marksman House ( 5[ ) fuh# ~ I
fir 25l &2 & 48 Capapie ( HIE ) abf# ~ =
fir =2 547 &7 i Kurt Thune ( 2554 ) anf#

)

ST & ERAE R B AT IR E A E 1L Z HERIE

DA R W fir 52 56 85 28 2 % Sauer (2 ) i
W MEFE R4S R -
(—)ME

I E FE R AT ANE 2 S R
B 12 15 o A i f Capapie (B ) ZF »
Marksman House ( ¥ ) ~ Kurt Thune ( %5
M) Z b IR T e Sy SO i
ATE ~ B TiE M E RS - Hszal
I RS2 AT DARE fif2 21 1 Z Rl 7R IR AT A1 8 RE
fRft RAFAVSC IV - DARATE B S R il R
TIRABEZETIA R -

(Z) A

T FE B A RANE Z S Bk
B &SR ERHBEEER LA
BEF - &8s WEIET HA LRz
FEIE AR Z PR o AR & B3 SR St B
BENLZ BB ERZEE D - D RIEEAE
G- rE5 - AEAES &5 FEE
S HEER - KRERE L8 (JEEAR
a1 rEF27 AEAEH3 T -
e840 FEEEST) GEHPHES
a3 -

PG IRz &R 21 EETE
f& (reliability) 7347 » 455887~ Cronbach’s
o NE—EEGE R 861 RHEFZ(E

THH BB AR SEHREAERE 10.0 FREME SEHRGAERE 10.5 12 E M
SEHRGAERE 10.0 2 E M 89" —
SRS HERE 10.5 BTN 85" 95" —

at © {5 R B AR AR AT -
“p<.01>""p<.001 -

66



B e

ST S AT S TR M B BRI

=3 =4
EE MRS EZR EEMERSER - A[EIERETEN
HH {5 B SL et Cronbach’s o {H TH H i {E %
(n) (M) (SD) 861 21
TR
BB 5 3.80 0.84 R
AR 5 3.40 1.14 (=) BREHM
TRz 5 4.40 0.55 ST SR S A B PR o)l o 2 2 RS2 R E T
bz Bz E o BN eEnaE = - UkE)
L 3 3.20 1.30 TEEHaae R G 2 BIFR A o B AG AR 25 708 E 21
J%:%%Eii > 3.20 1.30 & > Capapie ( E[J & ) ~ Marksman House
FAn 5 3.40 1.52 - e
AT 5 3.80 110 (R ) fmf > S o o e O o
2 [ A 5 4.40 0.55 7122 &7 88 /% Al /1 F Kurt Thune( 255 )
THEEIS 5 4.40 0.55 Saver( f2 [ ) fn i Z & » {& ¥ Marksman
z‘_{é‘ 5 3.40 1.14 House ( Eﬁ ) N Capapie ( EDE ) o
il
17 5 3.00 0.71 (P9) 5 EEEEEE T
TERTE i 5 3.60 0.89 KK ANE 2 B B S 1E i 2 & 5 P B
it TR SRR B BT LURAE
RS &S . . o LB (G L S AR b
e 5 320 0.84 Bm¥ ) \\\%%E’E‘“LFQ?T??UKJ%B’JIEE@
P B > WAERCE ~ B%ET b Al B A g R i o
R s 5 420 0.84 &5l
B ik 5 4.60 0.89
4 g
KR 5 4.40 0.89 (h) BIEMRE
/BRI, 5 3.20 1.64 e R B S A B LR
W 5 4.00 1.41 N RBEERR  TEBEE o7 32 PRI FL AT PR
s ° 40 08 o BHORET R B E R - A
Rt By A O E A2 R BR 0 5 [ R
B (F4)o fE 3 A EEE - py PP RETATREE T CUR B O E R
@i DURAE N R AR sy PVIEMRER A IIEEAR T B - SO o FERE

AYEDAL + TAE EARAE ] 48 ~ AE &
DUk T FEED B R RR BN L2 & B R RZ (8
AYERAL - 286 & BV AE _EAR B Ty
TEIREES ST EEFEE - £
B L/ NRE T DAET B BT ERAL -

EwEE - BB
HR AL

FH 2 5 B B2 ] DA 8 B ARl
B Z TR AR BEAE M E i Re fe it RAFAYSC
B WRIIREM AR > FERETTE

HEZTUEES ST

67



AR FPRE AR

TEHBHESE - G5 WHERR
AR BRELEEE ENEE - EHER
EHREFREENE RS 5%
EH LAY E &R A -

Y~ {25

AREGETE ~ LW > DLE @i
M E TS LR K
AR IEE o AR DI B4R - IR CETF
o atst R E @ AR & R O T T
WY AR A, - A R F EL Al i s st AR R L
[FHRA > PR EEE EEIER ¢ W
& BT 5 BTSSR Ry 5T > (E
REME S G 2 - PURAESTREED 73
(i AR Bk » (R F IR 5
PR I BREAAVEGT B R IREEIR - 45T
FERVRE  BEFEREZ R
Ti(E BRI - [ 2 B AKANEREE RS
BIEH -

B A

D st B o] LR B B T4 R B 1
—HE - WnRREE - KRB -8k

2
K IBIELIE BT IR B G128 I B E,HE

TR MERY S N2 TR T B BRI A RS JEE - 28
R R ER — R ERE - AER
M S SBGAHLA - BREH SE E S B Y
S~ BIEEH(E - AELEHEAREEL > L
EF|pre€EE S HVEED - FEERIEEL AT
R (REE - FE > 2012) - A FEREEHE
SRR THERGZERNERES ST
T FREFHBREGTHVED - BH2
(2004) 5 i 7E P i B4 A o P R 2 KR
MR MAFZAEE SRR
RNV - PUR A FEE AR K > i
Ry B e Y (1 22 Bt > BB IR
BEHIER - NI ATRREERRA &R & B
B o B O B o S B AR R I BA R
R TR E A H B IR B E
o WA BB NG R T
axat ©

M2l BT E R E RN A E
PR & SRR E e S e HE R
EVERE TR BLE B > AR K ARELAERY ~ BE
B LR AR a S SHREIFERE
hRRE R EEZIE - MEEERE SN
B2k o BV HE S B IR L B




Bras SR A AR B G B B TR M B R T

{575 1 R R T B S (U8 T SRR R > B (R
R AL A AT = e 7 B SR A Z IR AR
3 PICR E H Z T S S A > DAL
FERERIAS IR (27540 > 2001) - PR 5% (2012)
ST~ PleH RETFETESES
A HopZEm g s 55 A R
&% 0 534.9% (22 \) » NIk > FERERRE

fr EfEEa TG TEENEER =
BRI & 51 - WEE T L ENE

B 7w 0 AEZ 5 B SRR T IR AE L B AL IR
FRHFHNEITERZ - ARH SRS
FEAER B AV RETE I B & B A HAR
BB MAREIEZREEMEGE 2T
ERE L ERAEBNHHGE ZHER
B TFAARKANERTIIE Z 5y - L%
(2016) 15 H IS R B 2 e A Bk T2 &5k
feUE BB > EHRREREMR Z Rk
M7 P 38 o FRomb 8 B i R i {18 e T 2
HaPE  BENBRESBAEFI
TR - MBAKZAETERZA LG
FILUN &G - H BRI - B - B
R & B E R > DU &
SR E S S ROV REEE -

AR U 2 G R e B 2 S i —
P R B WUV 2 ik B 53 BIAE 10.0
10.5 B %E M 2 [ A AE B 1 o 7 22 80 8
2ZFHFINE - 7 Ball et al. (2003) th5H
5 V- AE 7 B A i R L R B KU NE R
BRBERENERZRNE - E—DEBIE
HiRE2 MR SH2sEFEES
BB S B IR A LA R A 2 S BE R A
& MBRRCAA ST > 2T R A B B S i —
PhraA SE BB S e B o AU AE 10.0

10.5 B L BRI o T AE A e 4 L
SEHI— P R BB TS E 10.5
TRE M HOHLT S S EIBE A R - o Bl
SRR T £ B MR A ST T AR
FORSE P » T8 M R 7
2 -

B 5555 A OB 55 DR
PR R 15 AR R BT OB
b HERIEE R EER YRS T
IR R B B RS (R O TE DI T
SICETTE  EH B R
R BRI - B - SR
TR0 1 26 B R 2 0 -
TR B MR A B LR 5
i R (G T LB T S E AR
MRS 15 5 Y55 28 H 88 L O R
PR 2 O 7 R Y S SR S
IR V(R B BOSUOR T LR
S R R B SRR L B » SRR
SHEHILI IR - B 4655 AR A MBATS
SRR AR B T DL % 0B 5% - T
P IR T AR TR E S
LT B — R EUK TR 4 S T
BHOH IR - BRI A LR
W SEEE T FE R T AR BIEE T
e (TLL B TS LIRBIT 2 - BHEIUR
R (8 A% S R
SRR S ST T DT 520 -
AT & T S M U 5 0 -
PP TR — (8 EL S L
SRS © (5 15 R B
AN 2 e © A5 R
0 (L B B BURE L IO I - R

69



70

HER FFRE AR

IREETREL S N E & R RE RS - HLAED
HeRE RS 2 AR AR Al b - RACH ST
HEFEIREEEITIIS - MR BN E
DR BB AHINR A ZEE - 2
e A ] LU 0 il B B SRR FR B > AL TT R
SEEELEAETHI -

B

RSB A BT SesH 3 (USC-
109-05-01001) B F £ ) B B W 5 if

(MOST 109-2622-H-158-002-) &K &b » 45
IEE R -

225 30K

L E/NBT(1995) » T ERIRORFFIIGR , S5 H

RS ERBEENEN - BER
16(1) > 11-12 -
[Wang, X. M. (1995). The effect of “limit
hold training” on improving the stability of
guns in standing position. Sport Science and
Technology, 16(1), 11-12.]

2. 15 - B (2010) - HEESPHIRE
M - A E R > 29(1) > 115-117 -
[Wang, Y., & Yang, Y. T. (2010). The stability

in shooting sport. Hubei Sports Science,
29(1), 115-117.]

3. ERBEE (2016) o RELFEIE A AT

#f5¢ —— LL Cynical Chéri JRZ A [ RiH
Az B S ] - EEEARER -
[Wang, S.-H. (2016). The garment basic
pattern of a fashion brand—The case study
based upon Cynical Chéri [Unpublished
master’s thesis]. Shih Chien University.]

4. ST5EE) - B (2009) o DIARSL T B ETEL

BIoBRSTEHIPRRESE T HMEE ) 2
BRI T » RGO 72 30 2842 »
http://doi.org/10.29701/JDR.200911.0003
[Chiang, K.-H., & Li, C.-L. (2009).
A typological research on “covering
construction” in free-form architecture
by concepts of clothing draping. Journal
of Design Research, 3, 28—42. http://doi.
org/10.29701/JDR.200911.0003]

ARIBERE ~ BREH (2010) - 2 S Bk T2
=/ NOS R KPR SE © PR
FIE2 5 32(4) > 76-78

[Zhu, X. B., & Chen, Q. (2010). Research
on using shooting training device to improve
the technological level of small-bore rifle.
Zhejiang Sport Science, 32(4), 76-78.]
AEF (58 )(2021) » —ARFGAMTHR —2F
1ErAl ~ FHa#HA (JRIE#  International
Shooting Sport Federation) o 1 5E [ 5 5
e o (JRE LA © 2020) ©

[Wu, K. Y. (Trans.) (2021). General
Technical Rules—Rifle Rules & Pistol Rules

(original author: International Shooting

Sport Federation). Chinese Taipei Shooting
Association. (Original work published
2020).]

A (2001) © 2/ DA R EET-AYRT K
BERBLSRTTIE - 10 [ A R

19(2) » 77-78 »

[Li, H. (2001). A brief analysis of the skills,
teaching and training methods of youth
rifle players. Journal of Haerbing Sport
University, 19(2), 77-78.]

540 (2001) - A HEE) SR A T
EH N B IERR o L iE 52
# 0 27(4) » 89-91 -



10.

11.

12.

13.

Bra S S A A R B A B B T AR

[Li, Q. R. (2001). Rifle players’ lumbago
biomechanics and related prevention and
cure. Journal of Chengdu Physical Education
Institute, 27(4), 89-91.]

S (2021010 H 26 H ) » A 10 2K
RAIEHZEE? 0.5 ZRATHL BETE (R ET

T (A o L 78 T 2 - hittps://
www.memeta.co/zh-Hant/article/1y8n_1lye5.
html

[Wu, J.-M. (2021, October 26). Aoyun 10 mi
qibugiang you duo nan? 0.5 haomi de baxin
Jiuzai ni miangian, ni wufa jizhong youxi de
guanjian yuansu. https://www.memeta.co/zh-

Hant/article/1y8n_1lyeS.html]

WRagIE (2012) - S92 E) (G D e R
A EPFEZHITE | R R ]
BIITEGE RER -

[Lin, C.-Y. (2012). The investigation of
shooting sports injuries and self-efficacy
in injury prevention [Unpublished master’s
thesis]. National Taiwan Sport University.]
FRSERE (2010) » JBEHE = ST BEELARL i Y
AMGRTTIE - FIEZA > 240 134-138
[Lin, M. L. (2010). Discussion on the training
methods of improving the basic skills of

shooting. Friend of Science Amateurs, 24,
134-138.]

S RS (2008) < F8E 12U 42 4E
B BB IR W0 - 2 LA > 24
295 o

[Jin, X. F., & Chang, F. (2008). Stability is
the basic requirement for the selection of
shooting athletes. Modern Science, 24, 295.]

ENEE ~ BEEL (2018) » FIFIBOEHIES 248
%LF?FEL@JEB'Z{T@JT’EE’J GIAfT o PG B
HEF > 20 11-15 -

14.

15.

16.

17.

VhEELEE RN R

[Hou, S. W., & Kang, K. (2018). Liyong
jiguang ceshi xitong dui buqiang yundongyuan
jishu dongzuo de fenxi. China Shooting and
Archery, 2, 11-15.]

WaE - HE Q1228 A3 H) - RS
PBETHEIRZ I FHT T =
&I o https://m.sohu.com/n/349752146/2v=3
[Hsu, F. Y., & Chou, Y. (2012, August 3). Jie
qibugiang xuanshou shejifu xuanji chuan yu
buchuan chengji xiangcha shijihuan. https://
m.sohu.com/n/349752146/7v=3]

SROCE (2006) o A EFARAE R T IE S
FHA I R E DT [ R
R Z RS ] - IR B2
[Chang, W.-Y. (2006). The research of the
stability of limb segment and pistol for elite

bt -

and non-elite shooting players during aiming
[Unpublished master’s thesis]. National
Taiwan Sport University.]

TR (2018) - SR ENILLEIGE - PGS/
BEEfET > 45 50-52 °

[Chang, T. (2018). Jiaolianyuan de bisai
zhidao. China Shooting and Archery, 4, 50—
52.]

BRA = BIHEE - $I27 2011) - Tk
“i&ﬁivﬁﬁfﬁzﬂJ JE FH IS T RS R 2 7
el Z 58 — DL R A 2 s =X
ZESMWRE R - (- KAELZ
17(2) » 77-101 - https://doi.org/10.29440/
FJJHE.201107.0005

[Cheng, S.-S., Chiao, J.-H., & Liu, L. (2011).
A study on the application of “apparel
technical leadership module” to three-
dimensional pattern design technology—
Based on the basic shirt of female fitted

pattern. Fu Jen Journal of Human Ecology,

71



72

HER

18.

19.

20.

21.

FEE ERIR

17(2), 77-101. https://doi.org/10.29440/
FJJHE.201107.0005]

5 SCH (2006) o A [EFELR LT ZER TR
BT 2 M - ABEE 2 H
> 95 > 463—467 - https://doi.org/10.6695/
AUES.200604_95.0083

[Feng, W. Y. (2006). An analysis of the
aiming locus of female air pistol athletes
from different ranks. Archives of University
Education and Sports, 95, 463—-467. https://
doi.org/10.6695/AUES.200604 95.0083]
FETHL (38 )(2013) o AR (JF1E
% * A. Bindra, B. Murray, G. Biihlmann, H.
Reinkemeier, & M. Eckhardt) - FijfE 1k -
(JRZHIRRAE + 2009) -

[Tsai, W. H. (Trans.) (2013). Ways of the rifle
(original author: A. Bindra, B. Murray, G.
Biihlmann, H. Reinkemeier, & M. Eckhardt).
Future Career. (Original work published
2009).]

BB (2004) - (EE G KR LGAER
VR —— UFE R 50 [ R
BEEEm L ] o B R -

[Hsuen, H.-C. (2004). Investigating
basic bodice block construction using
anthropometric body measurements—A case
study based upon Hsiu-Chen basic bodice
block [Unpublished master’s thesis]. Fu Jen
Catholic University.]

SHE ~ FIIRE (2009) © A [F B K
ZE R E T A BRI LR b 2 0y
17 o FEEEH > 42(1) » 13-23 - https:/doi.
0rg/10.6222/pej.4201.200903.0702

[Fong, D.-Y., & Chi, L.-K. (2009).
Analysis of heart rate change and shooting

performance in pistol athletes. Physical

22.

23.

24.

25.

Education Journal, 42(1), 13-23. https://doi.
org/10.6222/pej.4201.200903.0702]

B (2018) - AN{ATEE =P AE | SEE B KT
DAHEEIE H B I R 058 e - BG4 24
Bif > 4 30-33 -

[Wei, H. (2018). Ruhe tigao bugiang xunlian
jingsai shuiping yi tuidong xiangmu de ke
chixu fazhan. China Shooting and Archery,
4,30-33.]

Ball, K., Best, R., & Wrigley, T. (2003).
Body sway, aim point fluctuation and
performance in rifle shooters: Inter- and
intra-individual analysis. Journal of Sports
Sciences, 21(7), 559-566. https://doi.
org/10.1080/0264041031000101881

Goodman, S., Haufler, A., Shim, J. K., &
Hatfieldd, B. (2009). Regular and random
components in aiming-point trajectory
during rifle aiming and shooting. Journal of
Motor Behavior, 41(4), 367-384. https://doi.
org/10.3200/JMBR.41.4.367-384
Mon-Lopez, D., Tejero-Gonzalez, C. M.,
& Calero, S. (2019). Recent changes in
women’s Olympic shooting and effects in
performance. PLoS ONE, 14(5), Article
¢0216390. https://doi.org/10.1371/journal.
pone.0216390



HEENITSE Journal of Sports Research
F32&FE 1HE > 59-74 H (2023) Vol. 32 No. 1 pp. 59-74 (2023)

The Effects of Rifle Shooting Garment Pattern on
Shooter Stability and Athletic Performance

Chia-Ling Tu"", Feng-Yu Hsu', Che-Chung Wang’

' Department of Fashion Design, Shih Chien University
* Department of Industrial Design, Shih Chien University

"Corresponding author: Chia-Ling Tu

Address: No. 70, Dazhi St., Zhongshan Dist., Taipei City 104, Taiwan (R.O.C.)
E-mail: jessic0715@yahoo.com.tw

DOI:10.6167/JSR.202306_32(1).0004

Received: July, 2022  Accepted: December, 2022

Abstract

Objective: Rifle shooters can benefit from shooting apparel to increase their steadiness.
The goal of this research is to discover a balance between the stiffness of the apparel material
and the fit of the clothes to improve the players’ stability. This research looks into how
changing shooting gear patterns affects the players’ stability and performance. Method:
Through material experiments, pattern deconstruction and problem analysis, the participants
were recruited to wear two or more different shooting apparel brands and five air rifle athletes
who had scored 614.8 or higher in the competition and won the top three in the national
competition. Stability and shooting performance tests were conducted before and after the
change of the shooting apparel pattern to observe the effectiveness of the apparel pattern on
stability and performance. The electronic target (SIUS, Swiss) was used to measure shooting
scores and firing simulator (SCATT MX-02, Russia) was used to measure aiming stability.
The data were analyzed by Paired sample t-test and Pearson correlation analysis. Moreover,
the participants were also interviewed through questionnaires to understand the actual
wearing experience. Result: The shooting scores obtained while wearing the original shooting
apparel (10.21 + 0.12 points) reached a statistically significant difference (p = .002) from the
shooting scores obtained after wearing the shooting apparel created for this study (10.38 £
0.10 points). The mean aiming point of the gun sway trajectory one second before firing at
10.0 did not reach a statistically significant difference (p = .097) between the stability pre-test
(93.16 £ 4.69%) and the post-test when wearing the shooting apparel created in this study
(96.73 £2.11%). The mean aiming point of the gun sway trajectory one second prior to firing
at 10.5 reached a statistically significant difference (» = .033) between the stability pre-test
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(55.80 £ 12.99%) and the post-test when wearing the shooting apparel created in this study
(66.40 = 11.16%). The participants wearing experience showed that the shooting apparel is a
well-fitting apparel pattern, which is helpful for the players’ stability and solves the problem
of wearing the original shooting apparel. Conclusion: After wearing well-fitted shooting
apparel, the player’s physical stability and sports performance are significantly improved. It
is expected to provide domestic rifle shooters with a shooting apparel that is both supportive
and fit of the clothes, as the basis for the future development of rifle shooting and apparel.

Keywords: apparel pattern design, aiming stability, air rifle
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