HEENITSE Journal of Sports Research
5530 4% 55 1 1 > 49-64 B (2021) Vol. 30 No. 1 pp. 49-64 (2021)

EREHEZEBRFIENFHRRTER

kgt R R
ETRVAE I TN Aol N

AR HEE
AEEAL 106 ZACHTRZ @M REE—ES 162 57
E-mail: t08006@ntnu.edu.tw
DOI:10.6167/JSR.202106_30(1).0003

RAEEH] - 2020 £ 3 7 2 HM] - 2020 £ 5 7

wm R

AWt FefE FTERIJE A (Delphi method) - SFEERE LT BUERIFRINZER - BUERT
TR H PSR E R R PP ITE B FRCRE - ARIEHRIHE 2 R TR 2 HL
[FIHEE - W E IR IERFRENERI - #LGTREREEAIEY - AR E T
SCRRIIT > IR AT B R AR T MR AR TR AT FRIZ BRI A &
JEXBEN > EU = EnfEMSER G A (B R EE 2B R KER Mot - e
IERZF GRS RN o GERDIVU(EENEIE R ¢ B2 Ma L - HEHEPEES -
PN PR R B PR LA Ry o 1 = (EVEBIAERIN R © T - f8EE - BRENE AT E
IR SEBUIUERTEREE L 29 MARER  EXER SRS E 5% LI L 1]
TER2Cr BRI T REEFEERZ TA -

RAdEER © NE T ~ BRERUE - BRE

W SEBFFFTIFI30(1)-03 H Y indd 49 2021/6/29 £ 10:09:26 (



mhfE A& RE

= K

BITERRE (5 (8 G R N IR E H IR
Ko B GRE DUE AR B E T 38 AP Ry B
{EFI, (Burton & Miller, 1998; Schmidt &
Lee, 2005) » MENFRAEAESREHVERE T
RWZERBAEA R E HE -~ e d
J& R A AR = (EEh F 2B PR B - i
{6 3G E BN E R RE R BRI WOR LA AR
(Bernstein, 1967; Williams et al., 2016)
BIF R pE RIS B VB E RN AT 2 AL 2L
Bl ~ BRI S B A S B R EE | SR
EBEAHNEESREE ERTE ZME
ZRTT HE R — N 25 R R 23 i 08 2 DA SR Y
6] (outcome-oriented) HYFF & 77 /7 HI Er &)
TERGRERIA S - Al ZES T LUBTE HLE
(process-oriented) HY#H B 2% HIMT & (F H 12
YT - PERIRIE PR - DA & TEE
RZH 2 Bi1ET (Payne & Issacs, 1995) -

Nuckols, Bell, Paddock, and Hilborne
(2009) 28 Fy DL A2 HY m) /Y 3 B ] JEAS B
ZEAREREENRE - B S EK
HEEHY 23 - DL A2 B e 5F 2 8 1F £ AE
RIWTTE - BB B LG E 255 DL
{E RS BN 1R B 48 R A2 - B 5 [ AT R
W T BT 0 AT 0 B — TR EEG (total
body) 734 » 5 —fE FsH % (component) 77
#T (Burton & Miller, 1998) B85 51 #1{% DL
SHEH AR RBERREE B EE R
FY BEBG T o RO G M sY B 3 ERIR - 1A
Zor i RIE DAY 05 =X B e B e HF
RN gEE ~ TE - faEr AR A E R A
o Fh DU g B S & B B R 2R Y e U e T
REMZRE - SRR ER DN LT

50

W SEENFFEIFI301)-03 S .indd 50

ETERNERAR  HEREBAEHEE
B — iR e i > [ IRIB R R & ST
i RGEEE 0 BRI Z AN ARG E A
s e 0 M & R I F R s - B2
M — B s 12 BT HREG - IRER i
W & B R Y R o3 M7 45 2RI fe B 2 = 3
(Barrett, Williams, Bell, & Allison, 1997) »
R BA I — M B R B SR B S A -
Davis and Burton (1991) 37 £ 82 25 ([
BG BN R RE R IV R R AL (H A8 L N4
FERRBEA R - DARSE R E Bh TR AR
IREIFTEL - LA T BN R RE B e AT
BREER EBERRER R B AT
THEEEENENIRGGE TIENELZ
T B 5 BRI &R (Schicker et al.,
2016) - EFHERBE ARG T - BUERTT
B8 I A o8 MR 50 R (3] 5 2 P 51 1M B BB
(Gentile, 2000; Magill & Anderson, 2016;
Schmidt & Lee, 2005) » 1fij fE # H &5F (i &
B 72 AR IR - R8P B UL 2 B 1
FAE - BhEBIERYERSE A & 2 n] 7EOH) -
HE 1R 28 - D0 TS o U B L B A S B
B~ IR - ElETE M B R ROR
5 S PR B B{ESE (Hay, 1993) » F&L
FECHIRR B R s i e B Y 2= 52 - i
BAETAE ~ B0 - IR EEE SRR ET
#F43 (Fédération Internationale de Gymnastique
[FIG], 2017) - 5tk J7H » ZFEFH
SE ML FEE RS gE =R 125
Ny BER BB 10 27y - HEA» 1
BEEENEEEEAEC ) | B ENELE
BT T TR B BN A el
Be 2 BIZEE ) WEEE B A A MRS
BB TS VEEE R 7 - Hoo B

2021/6/29 £ 10:09:26 (




B =0 + "&[5 (Tsukahara) » 7
FIHAS 90 ~ 180° LB MR Bl Ty
Hemhidae 2128l ) o DURGETDEME : TR
FZHE (Yurchenko) » [IEIA#EAMGEEBEZ
T LB E R SATaEE 2%
Zefl ) % (FIG, 2017) > g pl 20Tk S 5% —
BHAFHEHEEANFERER - BHE
LrRREZEgR AR Z 0%
A PEETE 1985 FfE s LTk ERT T ~ Al
ZE B RGBTV EE R 8 > (ETIR BRI 5
ZER (RFW - =HE - 2009) - FRETRE
R EBFERENEERNE - BEMHEE
25172 o Takei and Kim (1990) S8 By
BEL KRG EREEFREN R
A+ BLEING Ry ARG i T e BN E Y B
BRRZ (4511 0 2011 ; Takei & Kim, 1990) »
B2 RIE R HEES (Newell, 1986) » Bt
B A R 72 22 w] e 52 B AS S BG RiF: Z
PRI B RE K ZRET A FHZE
(50 FLAF R B L0 f i — SV B R B R 3
G BRI o HEBIE BRI 4 5
I > BOCHE ~ ESfE LSS (2011)
HEENREFRIT SR EAE - BHRE
ZEFEER I - DA B BN S
& 75 fir’®E > Takei, Blucker, Dunn, Myers, and
Fortney (1996) 7 % £ H 4 0 5 5 AV A
B e ZE PR R YR B - T8 e 2 [
F5 1) 2 B[R 5 o 2 R S B s e 72
TEME - &R B FRAS R o mI TSN (F
DI EhE S IF R ~ HERE Y R B il R B .
REFRTI AT T8 2 Bh1E R - BRritb 2 4h >
AR ZE IR T AR A BRI B B TERE B
MR BA = R R -

B EAERS IR RA B 75 TP AT 0 A 2 Eh 1

W SEEHFFFTII301)-03 S & .indd 51

LT BRI T RIN R ER

F W EE &3 > Abdollahipour, Wulf, Psotta,
and Nieto (2015) & £ IR RS U= Y FB%
SE R AR T LR AL - R
H B — B S B IS B R B I 0 8
o > BT - Ak
AL - BB R A5 7 S R S 1L aY
BRPENESHNESFEAEES - AEH
HRAET S B L BN (F I RIE T - Fr Rl 2 aiie
FER A B ER GRS - IR AEER
FTEE L BAERIFRIRNENER 0 M
AN EEE R ERESETEHFERK
RET IR B OGS A RS EEN -
HEEFREW - BELBBEER (2006) f
fe E PR RFER - BRAEMIEA
(Delphi method) F#E I ERZF M2
BERBERMTR  BREETIRE LR
ETLLER A > B2S ohEREEE—
AR (RSUE 0 2001) - B - 25 EE
WA (2006) ZHFFTHiLeEs - AHHFEER A 78
RIEZE » st 20T BB AT T- BN 2R 28 R
BRI BRI/ AP EEET RER
REFE ~ BIRBBGEFHHAFERE WL
[ &5 R0 — 2L o A - B R i Y A
RZEE - el b AR EN R ERE
MIEEEB LTt FRENESE -

ik
— TR

HIFEE EBREERE RN E
AT 7% > AR AR B 5 h & H
FIfE BN R RIS TR (K55
HIEE > 2004 JREHR - OIZESC - A

2021/6/29 £ 10:09:26 (

51




mhfE A& RE

FTEM  FEhfE > 2017 ¢ BEEAEA © 2006
EFRAE 0 2010) » FETEERVIERER A&
BEXCETEEAITR  RIGEE - 5%
g — (i B R 2 38 1 T B R G A B 5 4 B

& DU Bl — B 3008 110 R e s
BeAh - R EEIEA EERA S TR
TTHEN > SR> &k - R 22 EAY
PR > (HRERE S A BRI BB E R /N
AR RACRERS I NI 2 A Fl 43k
BUFEAL ~ S0tk - BAEBFBEREE
L E R fl AR Z 775 (AR3UH » 2001) -

T H5UME

##7 Parenté and Anderson-Parenté (1987)
BERTERIEE R/ NHIELL 10 A R'E - Murry
and Hammons (1995) Jr$& H & 5 A 88
25 NDLERE > 7E[EBE B RS PR EE T 42
AR E 2% - HEZEERIE
ABRERM QA B NS TR
BEEEWE AN (2006) LUSLAL A FHE)F
TRE - BEAREEHEE - EHEYN
BEHERNMINE  MRE T EER
ZOMERZR K AR E GRS ERE

=1 BR/GEHREER

B e - HHEE =R KX
FECH > DU 8GR B ) R B R — AL Eh 1
TREREFEHRITBREFR/NE - /LK
B o B =1 F# AR T HABRR KL
THEHAB BRI - FRF 2 FEEEREN
FUR T B R B ARAA IR TR Z PR T & 5
AT A 2 888 - I UL BRI E
FERIEEHR R o3 Bl Ry B EN SR 0 207
RS ER S - RERRRR IR - e
G B AN FAG R AR - N AR E T
sk 7 B E B Z 4R - #E A e
R ZBEREEE BN - BRI
TR EAE - MRS HBM -
FEFERAER HRTE A DL 5+ Hok i
ELF B FRIRBSRE LT - G
Bapil & 7% % B S B IEE /N B
BE FARREETHGEREREE N
LB R EEHEEUE | ik HirES 6
FHREAL - HEp i DR R ERRELZE/N
SHETERAYRE (Martorella, 1991; Murry &
Hammons, 1995) » £RE& % DUAUE (EX_ 4R
5% ) B #/INGH i B TSI A R g 1 JEE
NEE SR -

(% HRER A e

EX 1 S R T RS 8 KB GERHATFEEH]

EX 2 B S R TR 8 IINER AR

EX 3 S R LT RR R 8 INEREARECH]

EX 4 BUZ R AR AR % INEREATIEENRAR

EX 5 B o R AR IR R % SEESEIIE TP

EX 6 Bl o R AR IR R 5% [ELiEGIE ClEd s ey e
EX_7 B R AR AR R 5 REGERCH AT AR R R B
EX 8 BIE T REEREE 5 R

BRCR - AptreE e -

52

W SEEHFFEIFI301)-03 S indd 52

2021/6/29 £ 10:09:26 (




=~ WETH

K FE TR Z FERIEAR & - (AR
1B 2017 ~ 2020 FFH L FE 48 G (Fédération
Internationale de Gymnastique, FIG) B[4 22
TR RRT AR (FIG, 2017) FRpkfEIE
H RT3 e RN R RS - &
PLSCRR o3 A L SR A R B R 45 31 » 42 v
REN AN R 28 B IR A 45 A (2011)
P % #E 25 A (2011) ~ Takei et al. (1996) fil
Takei and Kim (1990) HYFZE » HLESZ/NaH
LT HET - EEN A LIUEBIEREE:  (—)
FREE () HEE (=) FE -
() &M R =EDEEERER (—) F
B D) HEER - (=) BRED - dRREE Lk
BB R 29 AR E X - RELZE
IF ~ B RE S ARSI -

V9 ~ BRI

Awtse ik HE LM IE AT R
12 N — i G AT ER SR % > R
BB AT T-RIAH RN FT A T SORER ST (R
15 > 2001) > FERERS 20T BEE AT T BN R A
el R > FERER BB E
HETHET SR BHEIER R - DIFIRE 1T
WEEEGER - BIEERIEANERER
AR S ERAERR IR - DUHETHIT
FLHEFT 2R > BRETTASHARIUA (2001)
B BIEREEIFANE RS > X
WA (2006) ~ FLEEE A (2017) E17%
FE (2010) ZFEMIEMEEHNIRRE - PL=
i 76 P2 1 (BT B > WS % H N R IR A A g
REtm 2 S SR LT IR BT
GRUE ~ S BRI 2 (— ) BRILE

W SEEHFFEIFI301)-03 S indd 53

LT BRI T RIN R ER

FANE () B G E G E
(=) B mHAERIEEE - (1) F=
WmHEGHRAEE - (A1) SFEHERERP
PSR o [ 54 i B [ U R 2 — i A
FHTAETIN > Heg EHLE T H4)
T > B G AR E SUR  IT iR B
2z TPt SR RN E R RIEE - LUE
IR A S R ERETEE 29
HIET % dmEEARE — W EER
PR TRRE R 5 — i R — Bk Ry
HERE R Z B E RAFRE B S 2 F
B o LA > St -SSR R 2 EiE
R DA 288 13 e T O T o i 288 © 58 = i
GETE AT iRV GEE R - DUEBERAR
TE AR ETY AT 78 2 9125 3138 - IR
BRSERER T T IR T RIR RS
B

T~ BRI BB T

G i A& AT &R > PR Excel 2016
WG S EE R & B — 2 Rk
HEHEM G R E oL IR 25 - Kt
FUIE AR AR B IIEIR ZIEAE » 275 Holden
and Wedman (1993) 7 3 & 8 — 20 M 2
70% DL EEHAF R — 2y HIET &S R - PAK
wREWEA (2006) AT E B R ZEE R
HEEREE 80% L E—E  fEAfEER
R REERNRIEREE ZIEE - M
ENTEWEERINERSE o Y
— B 85% DL EAE BN 7y B e IRy &R
BERRAE o 5 T A B AR A A R R
B AR ZwmfEh RN EE—D

2 LA N =3
o Em EL LR o

2021/6/29 £ 10:09:26 (

53




mhfE A& RE

2 mR

— B ER

BBy = AN E R R EIl s
F5100% > EEEME?F BRI L, T s
B TNEE ) 2 B T ORI ﬂ?#[ﬂéﬁ

DA ETEENPIE 7S \,\ﬂﬁfg WER - B
e EE ERE B (B —IRA2 ~ 8
FIREE ~ B ) BT 87.5% HYH AR [E
(%2)> TE'nz%ﬁ 12.5% MY S 550 Ryt 14
%{Q%*“E’%M’EZJJEX)H%?UJ\%% ’

EAIA T e R T R

#*2 FwEEERSHERRRE

EFEE
e EIERSER *EH e N
1 EEREE 1 B —RIEE - 87.5%" 12.5%
2 EEREER 2 MR 87.5%"  12.5%
3 EIfERSER 3 BETARE - 87.5%"  12.5%
4 EEFEER 4 TR - 87.5%"  12.5%
IR
By REIRZE *EH WE AEE
1 fERfEX 1 HEEAETE LT <> 900 BEES - 85.7%"  14.3%
2 JERRfEI 2 HERAENEMRLY <450 BMES - 85.7%"  14.3%
30 MBI MBRETESH - ERRSEILY <5 > 90° - 75.0% 25.0%
4 BRECEX 2 BRRAETESH - EERRIHALY <45° - 85.7%"  14.3%
HerE
iy HEER EH i Byt
FERER1 BRSNS SEaERE - 62.5% 37.5%
2 FERER2  FHRIEE - MRS - SR AE NI - 62.5% 37.5%
30 FEFEW3  SFREREE - NEETHE  BREAEAHE . HEERNET  75.0% 25.0%
AR
4 FEREXR4 SEFEEET - MEGHE > BREAEARE > BEERES  75.0% 25.0%
%7 -
ETIRGR
Er REEBX EH WE AEE
1 ERECER 1 RRBAENESHL - EERRHHLY <Ei>90° 75.0% 25.0%
it
Ey REER *EH WE AEE
1 BRETER ] SRR - 75.0% 25.0%
2 BEEI 2 A HEREORREGES - B - 75.0% 25.0%
3 BEEPREBXI 3 ATRIN 1 m 2B - 75.0% 25.0%
4 EREEX 4 KNS 1 m ZEs R 75.0% 25.0%

ERIACR AW .
B FoREE 85% DL E—EYE T R -

54

2021/6/29 £ 10:09:26 (

W SEEHFFEIFI301)-03 Sy indd 54



3 FREBOUH R RN E A
JE1F 100.0% —Z1% 5 H—RE{EREE X
1~ 2 KBRS SR 2 2 87.5% — &Mt HEZ
BHERER "AEHE  MAEEERH
BT A FEIE - IMERRE E R 1 RE
—HUKZE (75.0%) (5% 2) 5 HEFEFEELAT fads
JER & E— KA (87.5%) HARA HAthZ
i B BRI R E—BUK#E (62.5% -
62.5% ~ 75.0% ~ 75.0%) ( % 2); 55 _IRHE
Pty s o R 0 i 2R 1 oK 2 — EUKZ#E (75.0%)
(F2)  HerEE—BUKE B ARA AR
EHIEERAETFE X - BErER o DU
MK S E—FUKE - BREEXHER 1 £ 4
THAIRZE —FEE R (75.0%) (£ 2)

LT BRI T RIN R ER

100% > @ H AKX FHELBIEBIEE > 7
[t 45 i 1% B 3 71 2B 5 —im R B 42 2 5
o 0 PEE R DU A Y J7 [0l fE - i 5
AR ¢ AEENE PGB o - 1Y
{1 PR B A4 TR AR L > AR 85.0% —
KA (F£3) BRI EEREX ]
Fe B g 2R 1 B ) i B e — BUK 4B
(87.5%) > MfEH:EX 2 BREE X 2 (A
& HE A A F iR 2 —BUKE (75.0%)
(FR3); HHEBEAETFERX3 -4 DU
BUBMRENER LA F& > ERE
RANFE " ER ) AU B E A R R
il T R R K 87.5% —BUK#E
(£3); FEoMREMEERERBE X2
TE A EF EAVE Tk (87.5% ~ 50.0%) »

— > B mREER i BB R — Ok (F3);
o EE A S Elm s EHIREERRER | ERE - REED
3 E-REBESHRERER
FEFSER
THER  ENEISER HH Eil=3 REE

1 ENERSEE 1 FiRERER TR, - 75.0% 25.0%

2 ENMERBER 1 4ERF TSR o IIARRERESHRIE X o 25.0% 75.0%

3 EWERSER 2 HERMESCUE THEEHEE ) - 50.0% 50.0%

4 EEMBER 3 FEMAEESUR TRITER, o 25.0% 75.0%

5 ENEMSER 4 TEHhESUR TYEHER o 37.5% 62.5%

6  SENEFSEE  ARERINZEWY TR, - 25.0% 75.0%

F—IREE
THX  ERZE HH Eil=y REE

1 HERRfE 1 FEERHENR A < 30 > 90° » BEES | Bk T EEEEE  87.5%" 12.5%
>90° EEFT, °

2 HEEPfEX 2 PEERHETE By <45° > e S | (Bl T HEETEM = 75.0% 25.0%
90° » BEFE = |

3 BEREEXI UHERHETES Hh ~ EERRSYBALY < 20 > 90° ) Bk T IBRAENEE  87.5%" 12.5%
>90° > RSB > FE, -

4 pREFEX 2 VARG ES Al - SRR BILY <45° ) B E T BEEIEH = 75.0% 25.0%
90° > EERHYRH >S5, o

W SEEHFFEIFI30(1)-03 S indd 55

2021/6/29 £ 10:09:26 (

55




R

R R

R3 FHEHEEEERBER (B)
et
HR RERRZE EH HE ENEI=
1 FEERD THEFMEE - MRS o SharEiaE ) S0 T RIS 100.0%° 0.0%
B~ BTRHETE ) < 90° > [BEEAE <1500, -
2 FEER2 T RIS - FREEESH > SEAE R B TR 87.5%" 12.5%
R - FTREETE R = 90° » BEEALE T 1700~ 1500 -
3 FEER3 TEFERRS - MNEEEHE o BEAENIHEE - BHEEINE 875%"  12.5%
BRI B T ET RS - MRS - BEAE
RS > g -
4 FEEx4  TEFEEHEE - NEEHE  SEAEAHE . BEERE 875% 125%
BiRh ) By TEFEIEE - FEETHE - SR AE A
B B, -
5 EEpEX 1 TAEITIESREEEMNER ) B THERCRERITIMAATE  87.5%" 12.5%
&, .
6 fERpfE 2  EEEHMIHEER B TR B mEAESE, o 87.5%"  12.5%
BB IRAE
HR  HBEEX EH [FE ENEI=
1 EHEXR1  TEEHEARE  HEBEME ) B TEE - BENE 87.5% 12.5%
JIVERREER T > H B BEHEEIR Al ~ PHEEREEE &R T, -
2 ERPER2  TEEME O SEEER Bk TEE - BEEIIME 100.0%° 0.0%
] GESAEH - BRI -
3 EEMER3  TAVEEESE ASEToME, X TEHERES  100.0%° 0.0%
&~ B REIME > AR HE - EEEESR A
4 BRERER 1 T HERASTERN - RO < 3> 900 ) Bk THRRFEITE R 87.5%" 12.5%
>90° > EERRSYE > B, -
5 BEEREI 2 T HRRAETE N - EERYBHAY <450, Bk THERIEIE A = 50.0%  50.0%
90° » EERRIYB < BHE , -
6 THEBX g THRESERR ) EX . 12.5% 87.5%"
U
R HZEEX EH A= ENEI=
1 EepfE 1 TEERHEAHTIER ) (B0 T BB EA LA 875% 12.5%
BRIE AT
2 BEEEW 1 TEEREERBELER ) Bk TEIfERIR A - EEREEUE 100.0%° 0.0%
BERAER -
3 HBEREX2 "R HEIRE A SREECES ~ B Bk TERE - EREL 100.0%° 0.0%
ESEBEE -
4 BEEER3 TEURN 1 m ZEESEHEE | Bk TARNEE S EEE 100.0%° 0.0%
*/FJ °
5 BBMEI 4 TEUIN I m ZESSEEEE | B0k TAVNRIEE B EBE 100.0%” 0.0%
*/FJ °
6 HBREEXIS T ERE(TEREE) ) BoU T SRR T g, - 100.0%° 0.0%

BRI © AT E R -
Gk 1t FOREE 85% DA — BB R T EE 85% DA b B H R -

56

W SEEHFFEIFI30(1)-03 S .indd 56

2021/6/29 £ 10:09:26 (



EBUKEE (85.7%) (% 3) > (HEF A
CHEFRUELERFERELSS &
& > F—ImEERHIEINRZ s R
TEEEGIREE ) (87.5% ARERE) ~ THHENER
(87.5% FEE ) IH _im&E SRR IE R
WY Z LR (3% 3) > INBEA THRAN -

= Boim R

F oL BHHAEE D BHRERE
100% > B 5 A DU R ORI - T
FE& BIHERS — BV PR E
RZWEGER (R4 SHALT - EHE
TR b o SRS — B (100%) (
D) BEREE—ZEATEHETHIZH
al e Ry E o HoA R P B B R g JORUAE
HEHRE T AEBEAKE - SR BT
FHIRBTEES - B =W E B
(87.5% LLE) - MAEHEE R B H R Ae T #E
B ) 2@ R —EAFEEES
(87.5%) AL AEMIFR -

PR RIER AL AR 1 5 A B R
Thak EslE Ry it (Williams & Hodges, 2005) »
{HSZ Greenwood, Davids, and Renshaw (2016)
o Ry LR AR AR AR B T F Rl e AR
fife T B AE O S S T o A T (5 B Y
&SR AR N B ISR o BEAR B AL BRI
A& —{H I ] FEHVE R FRE - (22
AT BRI B T AL i Th Y
Bk by EHE BB R AT . HIE
HME B F R R L EREA RN - 1
HAR BRSNS im < DB - 1L

W SEEHFFEIFI30(1)-03 S .indd 57

LT BRI T RIN R ER

AW FEAME R RGP BETT RSB 5 2
BREFRUTHEHAZERER - FARE
B B R PR B R B s S
Ly Pt R TR EE N R REET=
WAV EE N B RARREFRIE > I
HRF =M e ok @ ee—SmER -

B S BEIR R i as s
B BxERERL -8 & - 5#
B2 5  EIFRKN T RE &R SR
s EAER S SRR E]— ) SR B B
R frsE T TRAE TR
HFRE EHBEREHE LA T EGE
F 80T RRIRRA , AY5 B E LR EE
R BEAERERTEHEEZZELE
BRI A 8 — 2 R P Bt T Y
an] B 1R L M A 5 B A7 AR I AR RE A By
Y] NIRRT G i T PR T 08
BRI B~ EAINPE LA B SRy Z
& - SRR E Hay (1993) Ariztibhs
B (F P BRI IE - MR8 > (% DAU (B {5 P
B Bl E - IEIEE - B
P B L b P B > DU B ~ HEHRAIRR D
BB FERNER AV FRARFESS o Z &
e m—m > BR/NEHREZRE R
HELERBEZHE T - TEETE K
HMRNETE - ] BRERETFESEAELH
ELFRFEE - % ZmfEAet A
HERRRBERVNERR - R RELA SR
A SN > BOIGER - RRRETE
—EERE T EVRREINRE X L T RRE
B > 90° - HERRBE > BR , > BRiR
AR o (AR T IR B 8 it & =2 BT 0 8
FISy > HOKBY 90° Ryl B S Aok -
HEERERMEBZARZEX T > BX

2021/6/29 £ 10:09:27 (

57




mhfE A& RE

x4 RTHREMFHRZRTER

IEF RS Rz [EE EESTEC e
1 EMEZEMSEE  HEER (100.0%)  fEXW 1 BERBAETER > 90° 0 BES (87.5%)
(100.0%) B2 BEBAGHIEE <450 > RS S (87.5%)
X3 BRI o BT (100.0%)
BEED (100.0%)  JER 1 BEBHEIESEH > 90° - HERRSTRE > IS (87.5%)
X2 R < 90° RSB < 5 (87.5%)
JER3 BRI - SEROHE (100.0%)
2 SRS FE(1000%) R FRKEE - FBIEESH < 90°  BEEAE < 150°
(100.0%) (100.0%)
B2 FRKAEE - AT = 90° - BEEAEHL 170°
~150° 7 [ (87.5%)
GR3  EFFERAEE - AR - SRR R B
(100.0%)
BX4  SETFEEMWE - MHEHE - BEE R
(100.0%)
HEE (100.0%)  JER 1 SRR B (REETE EE (100.0%)
X2 BRI B AR EE (100.0%)
3 ISR MEE (100.0%)  BX 1 EE - EEREHEERNRE - BT -
(100.0%) {REEEL4R 7718 (87.5%)
BR2 B EE RSN o SRR R
B EL4R T[] (100.0%)
BXR3  HUEERESRE  EEREIE SRR HER
TEELTTIE (100.0%)
BEED (100.0%)  JEZC1  HEBHEIESH > 900 - SERESTR > [HE (87.5%)
G2 BT < 90° - EERRIRE < HE (87.5%)
B3 WEBHIEE - SERROFE (100.0%)
4 EHPSER FHF(100.0%) X1 BTFEEETMBATIE (100.0%)
(100.0%) BR2  HSERIIREEIEGEE (100.0%)
X3 CEABE TR (100.0%)
JEEE (100.0%)  JEZR 1 B8 R S 2k 2 1 7 1T 125 5% 5 b o Bk T S VR
(87.5%)
BR2 BRI PETEER (100.0%)
GR3  BESEE (100.0%)
BEED (100.0%)  JEXR 1 BYERIRSEEM - SR 2B E s+ (100.0%)
BR2 S B RS (100.0%)
JBR3  ARREE ISR (100.0%)
BR 4 KYNREE S EEEE (100.0%)
GRS SRR ARSE) (100.0%)

BRI © AT EREE -
i RN ERERE R Bk

58

W SEBFFFTIIFI30(1)-03 HHE (% indd 58 2021/6/29 £ 10:09:27 (



5

3———8-\\’"’/

LT BRI T RIN R ER

“®

L~

(" N\

oy o

HEPRER

AYE

¥:H§EEJ

=3

wmEm| EEvemwzmman |

\ A\ AN
| | | |

48 B F || = i F || % || B

® B B || ® il B ® || =W

1 ZFHERFHREREE

BRI © AT

— R B HE A ERREIEE R AER T
I TE B B SR B AR (BRI el 2 A ) o (e e o
BEER YRR o A o0 B NV BN GRS RE
(B BREEh 90° Kl - BREEh
IR 90° Fy/NFEERE ) » BUESREIELL ">
JHEERBEHFANAEGEER LS
H o s AL MG s R ES
HArERN—HEEE - &EAHIURE S
#H - HEARB B AR RS EREY
PR ~ BRI - HER S SRR
e Biip R 7 [N 2 (Takei, 1989; Takei
et al., 1996; Takei & Kim, 1990) » {HE2HZF
/INH B By DAl 1R AU =5 70 09 48 &) 7H H 11
= HNEFIEE - BIRERME i -
ZERIEBREAN RV EEZ A -
HOAE R ERP IR EIFRBEBNIINE
TR o BEAh - AR HE PR BRI R Al A T HE
BT BT HEEME ) FRE HAE
WzE has IR S AR E e B RS B R 3IT L

W SEEHFFEIFI301)-03 S .indd 59

HIREER (A =PSRRI E 2= & g - 22
FEEEES ) (HOCESA 0 2011) - (HZ
EFF D EBERE » HEERINE A B HFEEE
FEHE T S B Y RY 70 - B P BB %y
O FFi S » AT RE BN R M HY Eh 1
B o BRILZ AN > A SRR Takei (1989)
DL K Takei and Kim (1990) 27 A Bk & 358
HIBNREFIEENR » 2R AG Eh (F B AR A 2R B
TEAE » M HAEAE RO ST 48 BBk S 228
HIHEFE RS R B - 2R ESE CER
B E - e E B RRR A A 2 A E AT
2 & (Takei et al., 1996) » B It > #E
floHy = RN - SR EBERAEAEE
HIBABEE - HG AR B 2GR MIEE
BRI ERVENEZEHIPTE - BUE R R
R A FERFHEFE R fin 4 A HESZ S BRI &R e
R MR R B R SR = Em R G R — 2L
S MmIEE -

RSl Eamilt - SRBEREZR/NEA

2021/6/29 £ 10:09:28 (

59




mhfE A& RE

ERAE YRR BT Bk A R AT
o ERWEEPEREEFNBELEARA
FHBEAVR (> 3 DA & 3R AT AR AR 8 2 B
AATEERGE R - (ERERRGHELEE -
MIAE AT 72 5 A B Bh B R ~ AR A
B HEERERE - RHEE O TERK
B EEDUES B o S (PR > #EH
HE5 PR A5 SR TR R AT RE AR Y B S 2 Y U HY
[FMEFS > (LB 7 e 57 o7 8 & Ay
BIFRAERAEHERE > NEE2H
MU - BES BN ERIRAE @B A A
AR - AT E R AR R
FEF]— RN Y722 F st A BRI - 1EfR
AV RG> By E S R A (R R AE K
A & RCE fF B BB R AT A [H
(Newell, 1986) - f i ERIBAE & PR
PRI HYRIR > BIF R RIRGERER
HUsZ & Bt BafE BRSO -

AT RS IR A B T B Al
THINRFER > SR UES)FRITIE
B WARIRENE = T - JBEr - MRETICEL
EEARE PR RER I 29 (H/g X > Bk
AH RS > BERRE KR E R T
HHW I FTRGER > EREZSHERF
BRIEEARE - RIAREBZ LS
AITFRINRFFER > TR — RS L
TR ~ BRI AR R R T e Y
S -

25300

L ZRICHH (2001) - — T B & 0 B AV BF 5
FiE — EIRAE B P B AR T ST G
ZIER - BB T > 2(2) > 1120 -

60

W SEEHFFEIFI301)-03 S .indd 60

doi:10.6174/JHM2001.2(2).11
[Sung, W.-C. (2001). Application of Delphi

method, a qualitative and quantitative
analysis, to the healthcare management.
Journal of Healthcare Management, 2(2), 11-
20. doi:10.6174/JHM2001.2(2).11]

HFESL -~ BIEE (2004) - HREEASHEL
RAHIE 29T - REHEHEET > 6(1) > 31-
43 > d0i:10.5297/ser.200402_6(1).0002
[Hung, C.-W., & Cheng, C.-F. (2004). A
study on the making of school physical
education policies in Taiwan. Sports &
Exercise Research, 6(1), 31-43. doi:10.5297/
ser.200402_6(1).0002]

BRI BLZESC AR - FREDR - AR
8 (2017) - N LHE e BREGEUEEHTEIE
LR o REHE ST > 19(1) » 34-54 -
doi:10.5297/ser.1901.003

[Hung, C.-H., Chiu, Y.-W., Hsiao, C.-H., Hsu,
F.-S., & Cheng, J.-F. (2017). Constructing
of management indicators for artificial turf
football fields. Sports & Exercise Research,
19(1), 34-54. doi:10.5297/ser.1901.003]
SET (Q011) - RS BB IE T
FEZPEET - hEEH =T 0 25(2) » 382-
387 © doi:10.6223/qcpe.2502.201106.2020
[Weng, S.-H. (2011). A study of the movement
process of the gymnastics vault. Quarterly of
Chinese Physical Education, 25(2), 382-387.
doi:10.6223/qcpe.2502.201106.2020]

BEOCHE - MR - 550 Q011 - ZFE
BB E Z S Al 805 IRIE R
Lz - REBHE ST 13(4)  436-444 -
doi:10.5297/ser.1304.011

[Chen, K.-H., Cheng, C.-L., & Tang, W.-
T. (2011). Comparison of post-flight

performances among three touchdown

2021/6/29 £ 10:09:28 (



locations for front handspring vaults. Sports
& Exercise Research, 13(4), 436-444.
doi:10.5297/ser.1304.011]

6. GRF M~ F=IME (2009) - 2L TiE R AR Rk
BERSEfE 20 B4 - RERT > 102
124-130 ° doi:10.6162/SRR.2009.102.17
[Chang, H.-C., & Huang, S.-C. (2009).
Next view on the development of women’s
artistic gymnastics vault skills. Sports
Research Review, 102, 124-130. doi:10.6162/
SRR.2009.102.17]

7. wREMW - SERL - BE (2006) - PUF
ELEMEARRNRNER - WEE
% > 39(3) > 57-70 - doi:10.6222/pej.3903.
200609.1105
[Huang, C.-P., Jwo, H., & Chen, C.-Y. (2006).
Constructing the component assessment
checklist of vertical jump by Delphi method.
Physical Education Journal, 39(3), 57-70.
doi:10.6222/pej.3903.200609.1105]

8. JEFELF (2010) - HTHEHAEIHEFIEE L
A B RS - RHEHEHE R > 12(3) 0 11-
23 © doi:10.5297/ser.1203.002
[Pan, Y.-H. (2010). Construction and
verification of professional indices for
high school physical education teachers.
Sports & Exercise Research, 12(3), 11-23.
doi:10.5297/ser.1203.002]

9. Abdollahipour, R., Wulf, G., Psotta, R.,
& Nieto, M. P. (2015). Performance of
gymnastics skill benefits from an external
focus of attention. Journal of Sports Sciences,
33(17), 1807-1813. doi:10.1080/02640414.20
15.1012102

10. Barrett, K., Williams, K., Bell, R., & Allison,
P. (1997). The degree of observer agreement

on an intraskill developmental sequence

W SEBFFFTIIFI30(1)-03 H (R indd 61

I1.

12.

13.

14.

15.

16.

17.

18.

LT BRI T RIN R ER

using videotape and high speed film. In J.
E. Clark, & J. H. Humphrey (Eds.), Motor
development: Research and reviews. (Vol. 1,
pp. 86-98). Reston, VA: National Association
for Sport and Physical Education.

Bernstein, N. (1967). The co-ordination
and regulation of movements. London, UK:

Pergamon Press.

Burton, A. W., & Miller, D. E. (1998).
Movement skill assessment. Champaign, IL:

Human Kinetics.

Davis, W. E., & Burton, A.W. (1991).
Ecological task analysis: Translating movement
behavior theory into practice. Adapted Physical
Activity Quarterly, 8(2), 154-177. doi:10.1123/
apaq.8.2.154

Fédération Internationale de Gymnastique.
(2017). Code of point: Women's artistic
gymnastics (2017-2020). Retrieved from
https://www.gymnastics.sport/publicdir/rules/
fileslen. WAG%20C0P%202017-2020.pdf
Gentile, A. M. (2000). Skill acquisition: Action,
movement, and neuromotor processes. In J.
H. Carr, & R. B. Shepherd (Eds.), Movement
science: Foundations for physical therapy (2nd
ed., pp. 111-187). Rockville, MD: Aspen.
Greenwood, D., Davids, K., & Renshaw, I.
(2016). The role of a vertical reference point
in changing gait regulation in cricket run-
ups. European Journal of Sport Science,
16(7), 794-800. doi:10.1080/17461391.2016.
1151943

Hay, J. G. (1993). The biomechanics of
sports techniques (4th ed.). Englewood, NJ:
Prentice Hall.

Holden, M. C., & Wedman, J. F. (1993). Future

issues of computer-mediated communication:

61

2021/6/29 £ 10:09:28 (




62

R

19.

20.

21.

22.

23.

24.

25.

R R

The results of a Delphi study. Educational
Technology, 41(4), 5-24. doi:10.1007/
BF02297509

Martorella, P. H. (1991). Consensus building
among social educators: A Delphi study.
Theory and Research in Social Education,
19(1), 83-94. doi:10.1080/00933104.1991.10
505629

Magill, R. A., & Anderson, D. 1. (2016).
Motor learning and control: Concepts and
application (11th ed.). Boston, MA: McGraw
Hill.

Murry, J. W., Jr., & Hammons, J. O.
(1995). Delphi: A versatile methodology
for conducting qualitative research. The
Review of Higher Education, 18(4), 423-436.
doi:10.1353/rhe.1995.0008

Newell, K. M. (1986). Constraints on
the development of coordination. In M.
G. Wade, & H. T. A. Whiting (Eds.),
Motor development in children: Aspects
of coordination and control (pp. 341-360).
Dordrecht, Netherlands: Martinus Nijhoff.
doi:10.1007/978-94-009-4460-2_19

Nuckols, T. K., Bell, D. S., Paddock, S.
M., & Hilborne, L. H. (2009). Comparing
process- and outcome-oriented approaches
to voluntary incident reporting in two
hospitals. The Joint Commission Journal on
Quality and Patient Safety, 35(3), 139-145.
doi:10.1016/S1553-7250(09)35018-7
Parenté, F. J., & Anderson-Parenté, J. K.
(1987). Delphi inquiry systems. In G. Wright,
& P. Ayton (Eds.), Judgmental forecasting
(pp. 149-156). Chichester, England: Wiley.

Payne, V. G., & Issacs, L. D. (2016). Human

W SEBHFFFTIIFI30(1)-03 HHE (S indd 62

26.

27.

28.

29.

30.

31.

32.

33.

motor development: A lifespan approach (9th
ed.). New York, NY: Routledge.

Schmidt, R. A., & Lee, D. T. (2005). Motor
control and learning: A behavioral emphasis
(4th ed.). Champaign, IL: Human Kinetics.

Schiicker, L., Fleddermann, M., de Lussanet,
M., Elischer, J., Béhmer, C., & Zentgraf,
K. (2016). Focusing attention on circular
pedaling reduces movement economy in
cycling. Psychology of Sport and Exercise, 27,
9-17. doi:10.1016/j.psychsport.2016.07.002

Takei, Y. (1989). Techniques used by elite
male gymnasts performing a handspring
vault at the 1987 Pan American Games.
Journal of Applied Biomechanics, 5(1), 1-25.
doi:10.1123/ijsb.5.1.1

Takei, Y., Blucker, E. P., Dunn, J. H., Myers,
S. A., & Fortney, V. L. (1996). A three-
dimensional analysis of the men’s compulsory
vault performed at the 1992 Olympic Games.
Journal of Applied Biomechanics, 12(2), 237-
257. doi:10.1123/jab.12.2.237

Takei, Y., & Kim, E. J. (1990). Techniques
used in performing the handspring and salto
forward tucked vault at the 1988 Olympic

Games. Journal of Applied Biomechanics,
6(2), 111-138. doi:10.1123/ijsb.6.2.111

Verducci, F. M. (1980). Measurement concepts
in physical education. St. Louis, MI: Mosby.

Williams, A. M., & Hodges, N. J. (2005).
Practice, instruction and skill acquisition
in soccer: Challenging tradition. Journal
of Sports Sciences, 23(6), 637-650.
doi:10.1080/02640410400021328

Williams, G. K. R., Irwin, G., Kerwin, D. G.,
Hamill, J, Van Emmerik, R. E. A., & Newell,

2021/6/29 £ 10:09:28 (




LT BRI T RIN R ER

K. M. (2016). Coordination as a function
of skill level in the gymnastics longswing.
Journal of Sports Sciences, 34(5), 429-439. doi:
10.1080/02640414.2015.1057209

63

W SEBPFFFTIIFI30(1)-03 HE(F.indd 63 2021/6/29 £ 10:09:28 (




BT Journal of Sports Research
5530 % 5 1 1 > 49-64 F (2021) Vol. 30 No. 1 pp. 49-64 (2021)

Applying Delphi Method for Constructing
Components Assessment Checklists of the Female's
Handspring on Vault

Shih-Chieh Kao, Jun-Ling Jwo', Chi Chang

Department of Physical Education, National Taiwan Normal University

"Corresponding author: Jun-Ling Jwo

Address: No. 162, Sec. 1, Heping E. Rd., Da’an Dist., Taipei City 106, Taiwan (R.O.C.)
E-mail: t08006@ntnu.edu.tw

DOI:10.6167/JSR.202106_30(1).0003

Received: March, 2020  Accepted: May, 2020

Abstract

The purpose of this study was to construct the components assessment checklists of the
female’s handspring on vault. According to skills classification, vaulting is both closed skill
and sequential skill. As the performance is judged specifically, it’s also classified as form-
oriented skill. Thus, it’s suitable to evaluate performance which can assess proficiency of
each component in process of handspring. The questionnaires were to adopt its first document
analysis to improve efficiency of the Delphi method process, including the research findings
related to handspring performance on vault. As started above, we also took the female’s
gymnastics rules as reference for developing a prototype of components model. Further, three
rounds of questionnaires were administered to obtain the opinions from eight experts. After
analysis of the consistency of the opinions, the levels of components on handspring vault
were reached a preliminary consensus. The results showed the components were constructed
by four action phases: first flight phase, contact phase, second flight phase, and landing
phase, and three components: arms, trunk, and legs; nine assessable items, and 29 levels of
components were reached over 85% consistency of expert’s opinions, which can be adopted
as a tool for assessment of female’s handspring on vault.

Keywords: component approach, process-oriented, gymnastics
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