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364 (6% -

MBI - SIS RER - R

T~ K

B E EH S EBA I (long term athlete
development, LTAD) ji» 2004 & 2 i Balyi {112
o PR GRS A R RIS o — R B Sk
ELEELRAE B ARMF R E) B RINE RIS 2%
fx#% (Balyi & Hamilton, 2004) - LTAD 43 F [
BZ © TRMRAYIES) ~ A - KallskimEE - Kk
ek ~ RyisiEEmler ~ Rmmmm e - BEEEE) 4
%o —fUEBEREE - IR 2EEESRERET
FYENEE B - KNI EE) SRR B B
B A RS JEE HZE (Vaeyens, Lenoir, Williams, &
Philippaerts, 2008) - 7#H#Efj35E " /5853 (identification)
FIEEFE (selection) ELA B RMATA » & HIHF
Stz (EEEAEMRERNE &S R (R R
W SR S IR > (e 2B IHEEF
/4 38 ) 288 - T B Tk R Bl R SR BH R Y 5% e R B
(Baker, Cobley, & Schorer, 2013) = ZRifj » FlHEELH
DEEENERES C B4 KIS REEEERES
P& B IR FE Y IR 22 S B R A O N 2 > flE
FEHVEE BT 10 B2 G Ea R R AR 95% DL
b (Neil, 2007) - HEEZE/ V(L2 - HHRHEEE
BHRRE > AR AT I B RO S )
RE IRV Wb A - BIEEAREB 2
FHOEEEE BRI RERINEREA 2HEZ
AT -

B 1988 GBI BERLG - P EEL T AT R
8 8 JE U M BH 2 FR40 8% > 2004 AR LB A rh 2 55
T ZFHEFREEE T %HEEEREE - ke 53
12 1% P EE L TR 2016 4Ff B EFE
BT - S 5 H R R EES B I oe t R o 22
Bg o Z2EBNEVFES - ZNFREREFEET
ST E B HY R SRR - TS R o B e A
HlENEM 28RS ESNEEERSHT D
FEEF AL R IRAVEI RS - BB =8 R
FRILEERCEE) - S T Er A ) e — I A DR
PERGIE TP BT 5 A —F RAENGRIEE (MREDH -
=HOE » 2005) o HETAHER HALTE H #S 88 2K
R - bR T RS B BT ~ R R
Pz Ah > BEF1E S R I L B A el RS ~ IR
R R R EE OVEE IR (REE - RaH -
B~ RETS ~ RIEE 0 2017) -

ST EENE 1972 F 5 JE BB EY fy I A
HHEZS » BT HNFFRNE 1984 G820 B E
FHAGEIEE BT 28 F > bR T BEREHIEIE AR
UNERREEANMERER) - (E2AVBEERK
24N  PRECTH S F iR BIAVARE - BoEHvEl
GRO7E (ATBK -~ mZ2Ek) ~ SHEAVRET IR
FH R L R SRRV E R E Y — (H.-B.

Kim, Kim, & So, 2015) = 3 2% &+ i A5 BH 0 78 2 851
B — ST TERET (O S A IR A R A [ B
ZEEWE (W. Kim et al., 2014) ~ 5] 58 EH8E5
BERLAIHY S (LS5 (Shinohara et al., 2014) » DL A%
o FR E FI SR B 7 B T AU 2 2 (Park, Hyun, &
Jee, 2016) » fiF /D [EIHF &5 & 2 fl FE e Al 52 B G Ay 2
hRHBIATRE - ATEAIHSTE (H.-B. Kim et al., 2015) f
TR BN ESRANEZRRN T > G5 T
20 4 15 B BRI ZSR (5 H #E3E7% (Delphi
method) WEE T 3 THA T3 17 EEE (HGHE : ST S
FRE 6T R 6 TH ) Ryt BRI B A+
PEEE S 463 KRG T ARSI 3 THR YR
& » Bei%HH 36 i B & B HET TG &R sy i (analytic
hierarchy process) MG » 455K 45 B s B H R B
FRFNERF 70 Fs - 03 - FREBIRgRE IR 2 » Hp
N LLE{Z (confidence) %455 —EEIEH (Kim et al.,
2015) « HHEL AT, - S E7 S HE AR B F A 85
BE—HE S HRYEREORY T BT
H & LR B HAL TG R - IREM -

HETEEEE 2015 FHE s TEHEHFNE '&
HEA  RIBEEREEREEEEHRIK A,
P E R I B DUR ST 2t E) - S EAE
BFHEFETE - LHEHBEREE RN - LRGSR
BALIEE -~ ol FHENE > REEEERE -
M FE FH B PR B 200 - AEREE BRI B A R -
PRI AT B P SRR 7 B B S i B —— S )
= 1% (support vector machine) FE NI [5] Jiz & 5 55 758
F- 7 B8 HE 7 81 (Taha, Musa, Abdul Majeed, Alim, &
Abdullah, 2018) » ZA1f » BN AR EHEA[EIHE 2 8
75 i T T B AGAHAL - BERCRSRE Z BREY o I -
ARH5E B 897 55 B EORHE DU SRS (decision tree)
Gy FRETTBE oy AT BT T IE B 2 B A S HE AR 0 G fEAT
5 i SBIH 2 R AR JITE AR - WA B AR AR ST
FidE H 2 RIS - B4 BEIEE 1 2 251Kk
#% -

al ~ ik

— > WIS

AW REEHEEE 2016 ~ 2017 £7-H
FHEREA I E 2 HIHET - 51 13 (EEEHH
Hornll B BY5T ~ I ~ Baif - SsEek - 48k ~ % -
TR SRR R M R SR TER 0 5
ENIAESE 443 2 - Hor o BIRE R TET R 18 %4
LT 144 -

=~ HETR
REHENMEE (TREERES i —
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FHEETM) {7 A B R RE AR - &
Hma s SRAn - RIEBHE - ENG - EE
B} R KEEERANER RS - GieE aiE
30 A REH] ~ EEPE - ZRILEBEL T FEEREHE
% (HEHEEE > 2017) - NERTEE #E— PR
ey e

(—) EHHALRG © £ ~ BT ~ BIEIR
AWFEEHAEE A S RRHB I TE (Inbody
230, Biospace, Cerritos, CA) &= I 5 1) S pg4H
B EBSHEIER  BE - SEERIEH (body
mass index, BMI) & AEH*% -

() BiEEHE « AL ~ BRI ~ TR
FRGIENE ~ b B R Bl T i e

1 ARG EFAATNE T2 LiavEiE i R 5 s
MBI TR T FHEEERNEZHE
SHIHZ B8~ BERE -

2. ERCRE © BEF PR E TR FRSWI ] - W
S (o R AR B ROM 2 58 e e e 2 iR o0
B2 N e -

3. PR RE © BEFERuhEE - B B RERT B
(anterior superior iliac spine) 2 Fl » A& TR
oo HEE AR E RO E S ER T s e
RIS = BE R -

4. ZREIENE - (EHEHKEREENER  HEEE -
[EME T4 - IE=0A R B AL RS EE -

5. ERCEIR - (FRERAES G2 B2 HLg 2
B ([ R RAEST R BT 2 L& -

6. THIER « (& RAMEFEAT LI 285 H&
G Rk R RUETT B EfsET S E -

(=) XHEHEL

DL 16 #7 8 & R HU(E 9% 0 i 22 4 (MP150,
Biopac, Santa Barbara, CA) #1752 JEHEERBRICEE -
AL R ] G 5% TROK SR b R 72 228 5B = BH AL MAITE R
FEEH FH a5 IR IEZ e - HEary - 25
BAFERTT BRI (LIZEHEEEE B EY) 5
HETERE) o EEOLESE IR o BRI EH
2 SR HEH A S e B S FERS R -

(PY) i@/

DU H IS BRI/ (Avantronic Cyclus 2, RBM
Elektronik-automation Gmbh, Leipzig, Germany) #{T
TR E S E) 7 HES (Wingate anaerobic test) o G5 Ef
BEFIE 30 N DU A H £ EERES » @R B A
TJEEF R A SR TR EEIRE T - R
RE JJELR S5 HE 8

(1) BRI AR
{5 YMCA DRl E i (FIEEEE N
k) ETHIEL - WED 3 ~ 4 (EPEEL - R EPEES 3
JY$E > SYRIFESS 2 Sy KR 3 o o iR LBEEE
BEHERENRARORHEZ R RER -

(X)) FEE %S

H—DLL 9.7 AR BT R EN RS - RN
Bt~ B2 - MR EIECE 2 HEs - (i - fREhE
# LA NeuRA Trail [ FIF2 = A#EFT 1 ~ 25 5 2 4R »
E 58 plehs ] Ry 4R aT B - A2 ¥ EE DL Dr. Hue fE M
REFGETT A F B HY 7 8 2 B 5 - [RIG 60 ) LL5E
RS R ECEET . - BRI T R RS8R
Z FERRE AR RV R R 1 ~ 25 S IRIEF R
TR B — IR Ry 515 o DL T Span Tests | JEITE
=, 7 Kessels 2000 Forward 5 = 78 77 45 I3 [0 5 =0
TROHES - 2BF VRS ER R B TR IR
1% PR A G Y ECIE e > 46 10 B R R0 8k R HE
# (Kessels, van Zandvoort, Postma, Kappelle, & de
Haan, 2000) -

(L) Biriene

30 AR ER - EEBE - =RILEBL - T FHEE
MG
1. 30 A RUEH

KHFZE LY R 4% (Smart Speed, Fusion Sport,
Queensland, Australia) #E{7 30 /3 R ERIIG R HE -
SRR E 7 R By 0 ~ 10 B2 30 AR - TR - 28
FDLAT ~ B AnE 07 b R AR 1R 0 R IATR
EJIEH] o FLEE 0 ~ 10 A RBFHE R ELENRESE ST ~ 10
~ 30 AR B - S EFNE X MR
Ry > SC8RZ/NEERR 3 AL -
2. EHEP

W28 BRI I8 (Smart Speed, Fusion Sport,
Queensland, Australia) 51545 i 58 T~ Bk i 1Y 7% 22 BF
> DSHE Bk S - THEZ S SR -
TR MR BEFURTEE THEEEE R
ERAEE > BURANE -~ PREEHETR A
= phEE o &2 Bk R e 22 B B s G
P S B — PR 2R (s) » FEAH A -
g x 2SR x AFZEnFfE] 8 (Haff et al., 2005) » B[]
AEEE—RNBHESE - SUZEFHERR (F
fIRE 1 578E) - DU FERRARACSH: -
3. =RALEBk

THERE - BEF U AR % ERHELHE
[EE > BREAETE S - kR 5 2N EE) > IF
EIREERT B BERE > BN HEER T R LT
HEPEE =K - LRl TR ERG B TE



366 HE(BE - B - R ERR - gigE

SR ARG Rl BATEFMEM R (F
RIE 2 5788) - DA ERRERLCSE -
4. T FRIGEHEAE

RHFFE LG 2248 (Smart Speed, Fusion Sport,
Queensland, Australia) #E{T T FRIGFEIFEETE -
T FRIBHEAE R 40 AR BEFRIEZEH A Mk
B [FRTER 10 A REEEE B MR - DHIGHE
HHEE Ch) S ARMEE C Mk Ba (£)
{HIGF5 10 A Ri&MEHE D A > &g 0150 B
FESE - FHEDREME A At OLFIZIREE) H—=X
SEREI B ES 4 - T TR EM X (PREKE 2
HE) o DUERERERACEE o

=~ Mt

AT R EE L 443 2> DR ESEEER
PRENFZ = (ERIRSRR 2 77 M6 C4.5 (classification
tree C4.5) #ETT/3 AR 2 2AE - BUEGTETIA B BiHas
BERTR /M 2 R B FEFE (confusion matrix) o 5 4p »
{5 B LA A ¢ i s LG A B4t 25 H &% THES BE
AR BEKAEG R E Ry o= .05

TK— B LHFETET 2 ARG AR

— ~ BB LR AL

AWTTeE gk 32 2T H B EREL HIETE L
5 (n=18)~ X (n = 14) GIFTHIHET > BLHAM 12
THETEIL 411 AT o 55~ LGRS T B h IR
AR ET 2 EABRIINR—  SEREFHT - 5
A E TR A RS S N H A B IHE T (p < .05) >
MmHEAE R EE S S - fBE - BMI FA st 22
(»>.05) -

T RRRGEHE ~ SRE ~ RSN Bl K AR

L=E

WRZAEHS ~ S HTEET R R B
HAHIEK (p < .05) » M ERREBREREEL (LK
RE/S&) UEFEARRIES (p<.05 K >
SN BRI R BT R R L A B IR T
(p<.05°FZ) - KIEEETHER - 5 &«
RS TIIER S AR R B A B IR (K
(p < .05) > HAERAL AIfREEE 2 5 - A FTETAE
WMERRT) > BEENHEEZRNEMEIEA (p <

I BEH (n=18) FHHEAM (n =276) LIHSFT (n=14) LLEA (n = 135)
55 (cm) 173.6 £ 5.1 173.3+9.0 160.9 + 4.9 161.6 + 6.6
Fig (5%) 18.0+ 1.1 163+1.6 178+ 1.1 157+1.7
o g (kg) 753 £16.3 68.3 = 14.1 58.8 £ 7.0 56.2 +10.1
BMI 24.8+4.5 22.7+3.8 22.7+2.7 21.4+3.4
BAFS 22 (%) 20.6 +7.6" 155+7.2 28.7+6.9 24.4+75

5 @ BMI : 5B 2458 (body mass index) < p <.05 o

R T LHETETBLEMEIRE T Z R RIEHE R

IR BEH (n=18) FHHEAM (n =276) LIFG (n=14) LLEA (n = 135)
Y EE (cm) 30.30 + 3.80° 27.40 + 3.90 26.90 + 2.50 24.80 + 4.00
KEEEE (cm) 55.20 + 6.40" 50.90 + 5.40 51.90 + 4.10" 48.70 + 5.40
AR S FE (cm) 92.10 + 3.40 91.60 + 4.80 87.30 + 3.60 86.40 £ 3.70
RS ERE (cm) 178.40 + 6.50 177.00 = 11.20 165.30 + 8.00 163.30 £ 9.40
Lt 1.02 +0.03" 1.03+0.19 1.03 + 0.04 1.01 +0.04
TR EE (cm) 97.90 + 3.40 99.70 + 6.50 91.40 + 4.30 92.70 £ 5.70
THRELE 0.56 +0.01" 0.57 £ 0.02 0.57 £ 0.01 0.57 + 0.02
L4 7 BS (mm) 4.90 +2.10" 8.00 + 8.30 7.80 +2.90" 13.50 + 8.90
SR 4 FZHS (mm) 13.20 + 5.60 10.50 + 6.00 15.40 + 4.80 14.30 + 6.00
HE=FANLEZ i (mm) 10.90 + 3.90 10.70 = 6.90 15.00 = 2.90" 17.20 + 7.20
HEEHLEFS (mm) 11.80 +3.90 11.40 £ 8.00 18.90 + 3.20 20.20 + 8.70

o p<.05-
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050 R=) B WHFEBETHRARAERRY RN ECWBEREMERET (p<.05> FH) - X

{ENEMEIE (p<.05° F=) - B e T/ BRI A, BARR B b A ST A ) 2 B &
B ) ) A BN M EIEET (p < .05 £IU) - &
=~ ERE T ~ HIB RS SR (T AR A T LR B T B TR B B Y L i B T

RS EGERE T (FW) CEE s T (p<.05> R AERAGEES L - EHRL
HENRS - B NS () AHMHEETFRE SREFELRNRANGE LS - G55 HEEHE
B (p > .05) > (EAERUREIELBUGHIRMAE IRy MBS T 2HEPUNTEE (p<.05 0 F£H) -

K= 5 WHEETEEAM BT NE - SEENERREAE AR

ST BEHET (n=18) FEAM (n =276) LB (n=14) ZLEA (n = 135)
T FTJE (s) 0.21 +0.06 0.20 + 0.05 0.20 + 0.05 0.20 + 0.05
ENERFE (s) 0.18 +0.03 0.18 = 0.05 0.20 + 0.05 0.20 = 0.04
G IR ST (W/kg) 9.30+1.10" 11.40 = 2.00 9.10 + 0.50 9.60 +2.10
fEERE ST (Wikg) 7.50 +0.80" 8.20 + 1.90 6.40 + 0.80 6.10 +1.90
= 58 (WIs) 11.60 +4.10 16.40 = 7.30 10.80 + 1.90° 13.10 + 7.30
FARESE (ml/kg/min) 38.50 +9.10" 43.70 + 7.90 33.70 + 4.10° 41.90 + 7.80

RO 55~ SR T B A B T P BRI SR R B S PR

SEIE BEHF: (n = 18) B EA (n =276) ZHIET (n = 14) 2 HAt (n = 135)

St — B AR b 0.4+0.1 0.5+0.2 0.4+0.1 0.5+0.2
S — EAHR A 0.6 +0.3 0.7+0.3 0.5+0.2" 0.6+0.3
St — BRI AR Y 0.8+£0.2 0.8+£0.3 0.7+£0.2 0.8+£0.3
St —EANR T 2.1+£03 2.0+£0.5 1.8+0.6 1.9+04
W 1.4+0.5 1.4+0.5 1.5+0.3 13+04
LT yapst 1.3+£0.5 1.4+0.5 1.4+04 1.3+£0.5
SEE T 1.4£0.5 1.4£04 1.4+03 13+04
5 273+83" 21.0+6.8 27.5+7.9" 21.0+5.8
HENELS (s) 16.5+6.1 178453 157+5.7 172+ 43
#2277 (s) 28.4+ 8.3 30.8+ 8.9 26.1 £6.1 292473
AR 4E 55 70.6 £21.9° 61.9 +£24.8 62.4+21.4 57.0 £24.1
= *p <.05¢-

RO F -~ CHETEET B B T AR B BRI EEL

SR BEH (n=18) FHHEAM (n =276) ZHHET (n=14) LLEA (n = 135)

BAHEET L) F 262+7.6 29.0+9.8 26.7 +8.0" 333+12.1
BAHE (L) £ 58.5+ 14.3 57.5+14.6 61.1 +14.7 59.9+12.4
BAHEE (L) 4 425£96 46.5+13.9 44.1+9.7 50.8 + 14.4
BAHE R) F 25.1+8.1 29.2 +10.4 29.7 + 14.6 33.7+11.8
BAHT R) £ 41.7£98 46.0 £ 13.5 48.8 +13.4 50.0 £ 12.7
BAREHE (R) A 58.1+ 13.0 56.6 + 14.2 63.9+15.2 60.4 + 13.9
e TE S 84.2 £ 18.5 92.5+25.9 92.9 £22.1 100.8 £ 25.5
HMATR B 116.6 +24.8 114.1+27.2 125.0 £26.9 119.4 +£25.1
RSWaEiLid 25.6+7.5 29.0+9.8 282+ 11.1 33.4+115
FERERRMI (em) 29+2.1 2.7+4.1 3.0+2.4 32£54

o p<.050
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WElE - R R R

VY ~ B REAE

WRAFR » BTHFETH T FHEERE
BEn@E s DEE RN HMHEIH (p < .05) > [FEH &
R A0TSR 88 T R B R 5% 1 BE 0 T B L A SR T 2
F2= (p < .05) - 2400 - Al FEIRE ST B M 2L+
BHIERINER (p < .05) - HAFEROEEPBLILE
=Rk AEFEHEIYREEER (p> .05 &

N e

h~ BHE VR EET S RE B R
i

{58 PR SRR HE T A A 22 T B EL A SR TR T 2 4y
SRS - B —(EERLL T RAmEE ) RS
BREER THAEN, ~ TTRER, - TEMER
&, ~ TiES ) T BRIREEHCE T, () -t
GERBUR - HIRTER TR ER R HI AR R
DRI 5 577 2 B8 J M B R 11 A1) 2 B R AE P L e
BETT - PRI AR HA A VIR I BT RE D > A
b S R P RE SR R R — L BT B A B T Y B A
57 o

B 35

AHHFeeE REBUR 2B B W7 E T LB R R E
(data mining)— R S 73 FI1E BUR > EHETRIELHE
TERAWEE - HEHE - TRER - BERE
12 EARAIRRE -y, o BYRTE TR R IHE T
ML > 8 0 1 iy B A5 52 4 B R A 52 (51 2 A D
HES - HERET (BRERIERET - EEIRE
1)~ BEEEHEERRERET > WEEHMHIEH
BFE - B WEET ZRERII RS
ABHFEas SR A R A B BHOIE S e H R A e
I AN ARKREBES 225 E(E -

PR AT SR R EEOR oA TR - R
AR BB R Y R e o T DA R E 3 A Y e Y B 1Y
il Ry PN BB ETIRG > TR AR Y S SO AR DS E 2T T

—{EERSEEE (Sakr et al., 2017) » ARFFTRFTRE S
iR EfERANRER - HUREL - TREE - #ifF
FZE ~ 42 77 BLBAARBE 3 V- - B E A E R A
b HREE R B RT BT 2 RE - RN KRR

411 (93%) [N

32(7%) |

I
Volmax
|

HA
L]

|
>34.33
345 (96%) [

13 (4%)|

|
<34.33

66 (78%) N
19 (22%) |

T
%‘E%I% tt

I
>23.50

17 (53%)
15 (47%) B

T
THS'Z%IFE (cm)

[
<23.50

49 (92%) .
48%) 1

]
>102.15

8 (100%) [
0 (0%)

[
<102.15
9 (38%)
15 (63%) [

I
%M’Eﬁﬁ.?i (second)

[
<0.15

4 (100%) NG—
0 (0%)

|
> Q.IS
525%)
15 (75%) .
T
?L%jjl (kg)

[ I
<26.10 >26.10

3(100%) —_—_| | 2(12%) |}
0(0%) 15 (88%) [

|
M?T;@j—sﬁﬁﬁﬁ%ﬁ

1
>0.62

2 (100%)
0 (0%)

[
<0.62
0(0%)
15 (100%) [

S S I A B RE R AR o AT

_A

N B LGTETE T E A IR T R RS RE 2 LR
I BEHF (n=18) FHHAM (n =276) LIFT (n=14) ZLEA (n = 135)

BT (kg) 44.0 £7.4 41.1£10.3 31.7+3.2° 28.5+6.7
FEEPEE (cm) 36.7+5.7 36.6+7.2 25.1£5.1 26.8 £5.7
T F8EE (7)) 12.7+0.8 120+1.3 143+1.0 13.7+1.5
TLE =B (m) 6.7+0.7 7.0+0.9 51+0.6 55+0.7
BrEgEs 1 (7)) 2.1+0.1 2.0+0.2 23+0.1 22+02
hEE S () 2.8+0.3 2.8+0.5 33402 32405

o p<.05-
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THERE o - BT SR o A i R AR AR~ 3R
BRI VEAE R - - 280 - & & E R L N
BLH A B TH 7 R AS RE 72 520 - b TS e S LG
iy 2 A R ERY B B ELELE 7 - B K SR E HY
S Ry— T DA% E) (movement) HYIHE » HHEHE:
fth7H H AT ~ 38 # ~ @ERE R G T KE EEF
(large-scale movement) » #FEAEAG#  FEMEEBLR K
AR AL TR = T RS HEIHE A # (Nabavinik,
Abaszadeh, Mehranmanesh, & Rosenbaum, 2018) - {g
F—IRHE - LT HEE AR T E B HAIE
H (FX) » Sy EE) 2 B - 25
KEBRHMREERE  KEBEBNRS  fis > ZFEHF
HUHE T A A1 m] S IVRE e - NLIE D - &
BREFERN - FHEREHREER KA FZEAHY
HERIgRZ — -

S Fi BRSBTS R B4R 2 A 0 EETF
TEREAE 5| = B AR TP By BB B M RE ) S B R B4R
B—REERE (AD@EH - FREES - BisFRE - 2011) -
W28 m] oy R BeANUEZE ~ #8577 ~ 515~ BEIE ~ B
i R R 0% F AN - BEENE 2 [ E 2 A
MR EHEFE  HFAERBENZEAEEEREN
B RS A S P b1 S R 24 B T R R AR A P )
8~ TRRYALS ~ BILI 7~ SR R 4R B AE R
B4 E 1S Y 98 H: 0 BLBE 2K S HF (Soylu, Ertan, &
Korkusuz, 2006; Spratford & Campbell, 2017) - 24
i > A FE(E 3R 21 7 2 FAEFAIR - PAERAREE
T HYEE S e T R 1B P RE B A Y
feofll (HEFF =) A RS EES | S Yo sE A
[ (Park et al., 2016) » LA » 75| = B FR9Z B 5
FEAMERENBEELE > BHARSNOR
LR R - B EHEFEE TR EHE
BhEfRE BRI (MR ~ 2856 ~ RILE - &R
Ja 5 - 2I8ME > 2017 5 JHEHEEL > 2005) - HE - R
SRAEF BT DU — 2P BRET A (6] g 4R A B T 5 [ 5
EIRET BRI LR E RS Z MR -
[ —E R H FIE iR = .

AR FT4E R BRI A7 8T 2 @ 4 J1R I ¢ BL
R - mEEE ) > BE N EMEEIEE
[P 45 51 s E HH B 7 T H AH S 7 2R 2 B i iR E 1 e
FRECEERERIRE ST « ARBHTTHAYBENREE RS 0
FH 10 A RNERIGEST - Ina#EE IR 10 2
5530 AR AVEEERAERE S 0 28I - BRI AR E B
YR 2% T AE RE RV IR 28 SORRAIAT Z BR A - J# 3 13 AE
FERERIAILTT ~ B 7 B 2B Ay B EFE ] - S5 TH H
B Z AR 7 AT RE A R HA BRI #R E ~ H
REIHE - ERALJ 7S B i Ay B E 22 5 T RI
PYEERG RIS (Park et al., 2016) » REKFESH ¥ 5]
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Abstract

This study aimed to investigate the differences of body composition and skill-related physical fitness variables
between elite archers and other specific athletes. Through decisions tree analysis for optimal diagnostic criteria, we
expected to provide important suggestions for scientific athlete selection and development in this field. This study
recruited total 443 athletes from 13 specific sports to compare their body composition and skill-related physical fitness.
We found that body fat percentage, thigh circumference, and visual contrast of young archers were significantly higher
than other athletes from specific sports. Nevertheless, the maximum oxygen consumption and explosive force of
archers were much lower than other sport athletes. Visual contrast, grip strength, and balance in open-eye on the fixed
platform were greater in female archers compared to others. Taken together, maximum oxygen consumption, visual
contrast, action-response time, grip strength, and balance in open-eye on the fixed platform are the key classify decision
points for archers in the decision tree. This study showed that elite adolescent archers were superior in visual contrast
sensitivity, balance abilities, and grip strength. For the selection and training of archers, we suggest that visual contrast
sensitivity and grip strength are the most critical indicators.

Keywords: visual contrast, grip strength, classify
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Introduction

Talent identification in sports is crucial to choose
active and elite athletes. After professional training,
these selected athletes could achieve better training
outcomes in a shorter time compared to others due to
their congenital condition. Selection of young talented
athletes is a clear trend for competitive sports (Baker,
Cobley, & Schorer, 2013).

In 2004, the Chinese men’s and women’s archery
teams won their first silver and bronze medals,
respectively in the Summer Olympics. Compared
with other sports, archery shows relatively low
physical requirements. In addition to the high levels
of personal skills, stability and precision, stays active,
and positive are the most important items in high-
tension competitions, like archery. The purpose of
this study was to analyze the critical indicators of the
archers through the decision tree classification, and to
identify the crucial competitive abilities of the archers.
We postulated to establish the scientific selection and
identification of talent archers in Taiwan to serve as a
reference for capability analysis.

Method

Total 443 athletes from 13 types of specific sports
who participated in the sports talent selection project
conducted by the Sports Administration, Ministry of
Education of Taiwan (2016 and 2017) were enrolled
in this study. Physical fitness variable, include body
composition, growth tracking chart, reaction test,
anaerobic power test, maximal oxygen uptake test, and
perception-motion coordination were analyzed. Skill-
related fitness includes 30-meter sprint test, vertical
jump, standing triple jump and ¢-test agility were
recorded. R programming language was used as a data-
mining program. C4.5 (classification tree C4.5) of the
decision trees was used to construct the classifier, and
confusion matrix for competitive performance decision
analysis of the archery.

Results

In this study, there were 32 archers (18 males and
14 females) and 411 athletes in the other 12 specific
sports. The body fat percentage of the archers was
significantly higher (p < .05) than other athletes. There

was no significant difference on height, weight, and
body mass index (BMI). The thigh circumference of
the archers was bigger than other athletes (p < 0.5),
and the upper limb and opening arms were also longer
and wider than other athletes (p < .05). Male archers
showed shorter limb lengths than other athletes (p
< .05). Furthermore, male and female archers had
significantly lower iliac crest skinfold than others (p <
.05). Interestingly, anaerobic capacity and maximal oxygen
consumption of female archers were significantly
lower than other athletes (p < .05).

The visual contrast and short-term retrospective
ability of male archers were significantly better than
those of other athletes (p < .05). Female archers had
significantly better balance performance and visual
contrast than those of other players. The left eye
maximum vision (the upper and right side) of female
archers was narrower than other subjects (p < .05).
Interestingly, the explosive power of male and female
archers was significantly lower than other athletes (p
< .05), however, the female archers’ grip strength was
significantly better than others (p < .05).

In decision tree analysis, the first node of the
classification construction of archers and other athletes
was the maximum oxygen uptake, followed by visual
contrast, length of the lower limb, action response,
grip strength, and balance with open-eye on the fixed
platform

Conclusion

We concluded that along with motor control and
perception-motion coordination skills, archers also
need excellent short-term memory and information
integration capabilities to make rapid adjustments and
strains in the constantly changing archery competition.
This study provided the skill-related fitness analysis
and important decision-making tree nodes of Taiwan’s
outstanding young archers. Our findings could
serve as a reference for the scientific selection and
identification of potentially talented young archers.
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