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Abstract

This study aimed to demonstrate the difference between the anthropometric and physical
characteristics of forward (FW) and back (BK) collegiate rugby players, with respect to
which the relationships between agility and physical characteristics were examined. The
study recruited 28 collegiate rugby players, including FW (N=16) and BK (N=12), with
average height of 1.76+0.07 m and body weight of 89.03+14.16 kg. All of the participants
conducted the following, with their results recorded for analysis: squat 1 repetition
maximum (RM), counter movement jump (CMJ) height, 20 m sprint time including split
times at 5 m and 10 m, and reactive agility test (RAT) time. Pearson’s product-moment
correlation and unpaired t-test were used at p = 0.05. FW players were significantly heavier
than their BK counterparts (p < 0.01). Meanwhile, BK athletes achieved significantly higher
measurements in CMJ height (p < 0.01), 10 m (p < 0.05) and 20 m (p < 0.01) sprint times,
and RAT time (p < 0.05) compared with their FW peers. Although RAT time significantly
correlated with the 10 m (r = 0.659) and 20 m (r = 0.696) sprint times and CMJ height (r =
-0.619) in FW players, it did not correlate with any physical characteristics in BK players.
Therefore, improvement in physical characteristics can contribute to enhanced agility in
FW players. Meanwhile, BK players must improve in not only their physical characteristics
but also other factors, such as perceptual and decision-making capabilities. These results
inform coaches the necessity to assign the appropriate agility training depending on player
positions.
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1. ¥&8 TR % & A 7SS IR 2 RIS D R L 235 5 &
Z4000m2» 56000md O EE AL REH L TWwD

K¥ET 7 —EFEFELEE O pHTI vy s, A7 T (Cunningham et al,, 2016; Deutsch et al, 1998). 7 ¥ —
ABLPE— LR EBMLVWI Yy 7 L —%, EfE s DODRY Y arid7+7—F (Forwards: FW) &3y 7 A
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(Backs: BK) 220D FRY > 3 VIZKHT A ENRTE,
HEPIZBWCFWWEBK L dMllFLnarsy s v 7
L =%\ Z &% (Coughlan et al, 2011), BK I FW X
D b AEH ORI R O REHERED EV L
HENTHY (Cunniffe et al, 2009), HAEHDOTL—D
PR roTnh, 20720, FWIEBK L D EENK
KL THOBARB BN TE FW O EN 72 E %R
L (Brown et al, 2014), —/ CTBK Z FW X D EMHD A
7)) v NEESISE 2 & (Duthie, 2006), RY T a3 v
Lo THHEMB L ORIINE» R LS. $72, 77E—
BFIMTFANDY v 7 VRMFPODY v 7 VOR#EE 7
L—HZRO 55729 (Gabbett et al, 2008b), FE%1E
K OVHIrRE ) R AR ERE ) b 7 S E— R FIC L 5T
LN Th Do FrIZ, R HTFZ72H B L OB L

HE 42 HICER s L TRET 5708 LT
EFRINDT VY T 48 711E (Young et al, 2002;
Nimphius et al, 2017; Sheppard & Young, 2006), FW &
BKOEFIZHBEL THOONLINERENTHLELEEZD
n5.

COTI)T AR EEHET AT A MEEE LT, VT
774777747 AN (Reactive agility test: RAT)
BTN Twab, RATIBEOB X IZRIGLT, A —
b & JriEgi L CHES i1 2 JuE T A i EsifE T A b T
&% (Young & Willey, 2010). JeATHIZEIC & - T RAT %%
F—=A LTV TRT v FR=VEFOT V) 7 1 BN %A
iTH57AMELTEBTHLLEH|ESNTEBY (Veale
et al, 2010), & 5 IGHIESR €74 MG 2 H W72tk o
TIVTATAMEY SHBGWATR D L) FEDBD S
ZEDL, T ) =T ORFERF AT TT v
FR=IWVOBEFREXRRIZT D) T AN 25T 57
A NELTIELFTbNTWwW5. (Gabbett & Benton, 2009;
Gabbett et al, 2008a; Sheppard et al, 2006). Sheppard et
al. (2006) 1%, BFLANXVORLRLF—A T YT T v
FR=IVEFZRRIZ, RAT DO LH T — AHHPD
SN EEREEZ T DL 2A, B L NV OB E
FIERAT VA LAICOARBEN T2 L E2HEL TV A5,
72, HHELANVOEWT S —EFIIRAT 7 1 L1121
n, FHICBREOBH ZANDOIBIIBWTENL TV Z L29R
ENTWw2 (Gabbett & Benton, 2009).

—HTRAT ¥ A A L EHMED AT ¥ Mgl & OB
[2D\WC, Gabbett et al. (2008a) % Sheppard et al, (2006)
X, RAT# 422 10m=R200mDATY) Y ML LED
WICEELRMEBERIRO O N2 zHE L Cnd. o
NS DIATHIZEL, A7 ¥ MEDE Vo 22 IINEED
MLECEoTT PV T A ERO N L ReMELZ R L
Tw5b, ZHUZxF L Holmberg (2009) 1%, 415 X O

Wi 2 b e W TERIEERE IR A7) ¥ MEETI L v o 721k
DEZOM L, 72 T4 CERL AN L &R
FLCTwa, ZoXHis, A7)V MEhZR EDERINE
RET V)T AR L OBRIZEATHIROM T L Tk
59, 7Y T4 BENOm RIS A NEZ ORI
OIS TV,

AT Y MEeN R EORTINEFEE RAT 4 1 A LD
FRIZOWTHREF L7z 2 TORITIFETIE, HRE Lz
FTE— ) =T ORFORI Y a VIFHEINTEST
(Gabbett et al, 2008a; Sheppard et al, 2006), KI > a ~
TEIWZRAT # A4 L A7) ¥ bEEN e ORI &
DOBMR TR LRI RN 725w LA LGS, T
FE—EFORNNEZRZHODL ML —=V 7 TlE, #
DHEEB L R DO ER 2 EE T 5 2 L PWLET
HoHEERHBENTVS (Meir et al, 2001). SO & %
T25E FWEBKEWoALRY Y aryrJTEiZBnT
RAT ¥ A £ & AT ¥ MRET 70 EORTIEES & DOBIR
MWD RL DS EZ O5ND. 2072012, RAT 41
LRI ERLEOEBRERY Y a y TEIRETT A &
WBEETHL. INLEOZExHLNIITLILICL ST,
FTE—EFOTIV T4 N—= v ZRFHT ABICH
WL DIEMEBLI LN TELLEEZLNS.

FITARMZETIE, RV v avmlery)r4 hLb—=
Y7 RS A B0 ER 215572012, by LR
NVOFHET 7Y —EF 2 RICFW & BK OREN B X
O EROENEHLNIIL, RV arTEIilBiF
57 V0T 4R EEDRIETE L DOBIFRDENIZO VTR
Eii Rl D

2. BHi&
21. WR

MRIE, FT7E—HMETLIBTFRFERYL (HE:
176 £ 007 m, K&E:89.03 + 1416kg) & L7z, KV =
YOWRIE, FWHL6% (770 h—16%, T7vh—:
1%, Uy 4%, 7uv7:54%4) BK2 124 (k&
YH = 3%, TN T 2%, AT T LN—T 44,
A VT I3%)Thol:. KRRONREDHIET 5T —
2iE, ZEKRET ZE—=T7y PR VEFHERZIZBWT
WENH B OBEBERSH Li05T —ATH Y, FHREL
FHEITE—FEFOPTOENT T+ =~V A% H L7oE
FThot.

KRR ZEAT) B L, FEKAERERMERERZERD
HERERT, MRBEEIGE L OBEICL DEEOBRE, N
B CIfERRMEICOWTEH 21T o 7212, CHEICLDE
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22. EBRHAESSJVCRERE

7Y T A BT AR ER I T OB X
ORI —LEBDRATY) ¥ Mg Th D ERESNTEY
(Young et al, 2002), ARWfZETIEENENOEINTESE%
FHlY B 72012, —#AYIZIE KATDON TV HEE) TH 2 A
77y hEH), FEEBE (counter movement jump: CMJ])
B LU 20m OEMHZ T & HAVCEHIEL 72,

221. HAH

TRORARFH I ZFHET 572012, A2 7y ORKE
FHEE (1 repetition maximum: 1RM) Z#lEL7z. A7
7y &, BB 0 EHl S5 I TERE TITS L)
IR L 72 CRmIE2, 2014). BB IR TIF7z &
EDOBEER—T H720I2, B0 JHliT 553
WCELPWN—%HBEL, TON—IIEH» NG EFTT
JFb X fR L7z, EREFIT 1y Mo & 1 0% E
ZAThH, FEEPNIY) LG a I EEE B TE AR
T 5 F CEBREAWT SN, B ERG L 2—D2Hi 0
FoBEE *RAELEERE Lz HREE IR
77y O IRMEIEAIT>TEH TOMIEHFITEHL
T 70, EBRAEEZRGT 2 HEe & IRE%oEm
HEOEIIHNREOMERE L LI

5m

A

\ 4

TV T4 RN & SRART)E SR O BFR

2.2.2. BkiEREA

BEIREE ) % S-S 2 72012, WITo CMJ &l L 72,
CMJ TIEFZ I H Thio KB % 312 W o JE iz
BEO A CTHIER b7, FEBRRBEOMIZZLEN2
B9 OOME I EZ 7O, BRI~y PAS v T (%
VF T v 7T Ay, DKHAHE) 2HWCllE Lz *E
Bz enzn2mdofrbh, RSO, oD
i AT L L7z

223. 27> MEESD

EFEDOAT) > Mg & EHEY 5 72012, 20m A7)
YIhEWPEL A — T, 5m, 10m B X U 20m
12 EE (TC timing system, Brower Timing systems
M) 2B L, TN ENO@iB Y 4 2&FHIL7:. A% —
ME, AF — FHED 05m &5 & Y SZALOFIEIKED 5
EHE, AT = DI A IV IR REDTE TITDE .
ZNZNORFLNL AT T 20m O T— )V Hh 23 2 BRTIRIT %
LR LA, F72, L L CERREOmMICRKT
DEFIT20m % 1 [HESEZ. EESRFLIL 2 HITHN,
WA 72 ORSE R TR L L7z

224. 7P UT 1HED

FAHIB & OV & B - 7205 s e g ) % RH % 7280
12, RAT # 4 2% #ll5E L7z, RAT &, Figure 1 12738
N7ca—A2BBOIUGLTELT V) T4 7 A b

Participants

m
m
= 2m
m
m

Tester

Figure 1 Experimental set up for reactive agility test
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TH Y (Sheppard et al, 2006), AP L OHIKr %L 72
FmgEGERe D % FFHliT A 7 A MEEITH L. RREITA
5 — MR B WAL OFIRIRE TR 2, B o) & i
LERIBLTAY =L, BREDO 7 = A4 ¥ FNEIER R %28
52m OEMEEY, BESH R L2 AR EE T T—
VAo TEA, BEEIIFREDAY — Mllri 5 5m
BENZIEHICHE 2, LD Y 4 I 2 7T Table 1 I1Z/R &
NIZABHO7 24 ¥ FEIED ) 5D 1D %fTo 72

RAT ¥ £ &1, X% (TC timing system, Brower
Timing systems fH#¢) #HWTEHII S, BREOMZ 72
Wil & EAENENO T— VISR E Sz, FERGAR
X, ATEHO7 =4 Y bR 2HFTOITH 2O A&
SHORFEITo72. £L T, 8HDY A LDFHEL
RAT # 4 & & LTHFHIZH 72 (Gabbett et al, 2008a).
EBAFIT 1 U EOREEZ LD, TRCOBBFEELETIT
79 )RR L. 4B, WREVBREOFHESHL LD
bRCBIEM LAY, BREA AR L7270 & ki
o7z l) L72GaId ke AR L, SHORBEA T
RBEICHERUHEED 7 =4 ~ P TEMORKE 2T
72, EBRHAFHRIATLEDS 78— Tirbh, WREIZIE
I 7 E—HDANS 7 &g A REFEED b L —
SV ORTRAT %L - &8 272 ) 74 FL—=V
FELTToTBY, TOTAMIFHRL T2 R
TR 724V NEfTI)BEIET VT E—RBE 1 HDOAE
L, BB IIXERICET > CT3HM 7 = A4 » M aifEo#E
117 (Young et al, 2010).

RAT Tld, MEEIBHRED 7 24~ FEIFICKIGL T
AL — MBILUOFED A ZHW L RTIUE7% 5 % niz),
RAT % 4 ADBED 7 = 4 v VEMEICEE % 2T 5l HE
W b, &2 CRIIZETIIATIIZE & [AikIC, BE o)
EEMNRENB L ORNREHMTHR—T 572012, ERT
1To72RAT OEEILIT 7 - 1% & L, RAT T
Thid 74y bEIER® 3 HIEHIE <272 (Young et
al, 2010). ZoOfEE, 8EATHN/ZRAT ¥ 1 A12BWT
HANTOHEBELE < (ICC a =0.797), 72, RAT ¥

A L DEERE (CV = 538%) 1%, 10m A7) ¥ F& A
L DEFRE (CV =550%) &FREDRNMETSH - 72.

2.3. et

FHEEH OPIgHE, EERES X OEEREEJT L
72. RATIZBW T8 TN zT A MDY A4 4 1285
B Z R T 5 72012, SNAHBIRE 2 -7z R v a
YHEOFHEOER T 572012, FREICL) ZHo
E W DOME AT o 721k, KGO R\ t #E & A7z,
F72, EORESEFMT 5700 F= 121 Cohen' s d
MV, Al 08 LLEDOBEITIIRREALK & Vv &
L7z, F 72, MHBIFREIE Pearson D% FIVCTHIIB L 72,

BRI, WD 5% A CHIE L7z

3. ¥R

Table 2121, X SEOKLMEHH 2B 2 FIHE,
T AR L OEBRME R L. EBRBICB VT,
RAT £538% Td ) oMl IHE & B L T bk REM
DIXLDEIINhI VT EAVREN. F72, S fTbN/:
RAT ¥ 4 20— B % a2 720 O AN TIE,
ICC a = 0797 D% R L7z

Table 3 21%, FW & BK O#&MIEH HIZ B 5 1A,
TR A B L OEEMREE R L, EHIHIED % t i
DRER L ZOMBPREEZR L. R, KEBLUTAZ Ty
FMIRM IZBWC FW AFEICEWEZRL, AEHD
DAZ 7 v MRM, CMJ Bk#E®, 10m & 20m A7)
N ALBLORAT ¥ 4 212BWT, BK WEEICEN
xR L BE OKE fKEHLZHVOARAZ T v b
IRM, CMJ Bk#E, 10m & 20m A7) ¥ v ¥ AL AB X
RAT # A4 ZIZBWTHEEAKEC (d<08), TTHR
EImROIKRELMRELZ/RL (d=193).

Table 4 |21Z RAT & &ZillEHEE 2 BT 2 BB %R
L7z, &N%SHEIZBWT, RAT ¥ 1 413 CMJ BkiEs &

Table 1 Movement patterns of the 4 types of feints

Variations Movement of the feints
1 Step forward with right foot and change direction to the left.
2 Step forward with the left foot and change direction to the right.
3 Step forward with right foot, then left, and change direction to the right.
4 Step forward with the left foot, then right, and change direction to the left.
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Table 2 Physical and performance characteristics of all the subjects

Variables Mean =+ SD CV (%)
Physical characterisic

Height (m) 1.76 *= 0.07 4.21

Body weight (kg) 89.03 =+ 14.16 15.91
Strength

Squat 1RM (kg) 130.63 =+ 18.93 14.49

Squat 1IRM/BW 1.48 = 0.20 13.38
Jump height

CMJ (cm) 38.46 * 6.34 16.48
Sprint time

5m (sec) 1.08 = 0.09 7.92

10m (sec) 1.83 £ 0.10 5.50

20m (sec) 3.14 = 0.15 4.90
Agility time

RAT (sec) 2.00 = 0.11 5.38

Table 3 Comparison between BK and FW in all variables

FW (N=16) BK (N=12) Unparied t test
Mean*SD CV (%) Mean*SD CV (%) Cohen's d

Variables

Physical characterisics

Height (m) 1.79+0.07 3.92 1.72+0.06  3.68 0.99

g{‘gyweight 97.51%11.15 11.44 77.72+8.86 11.40 193 ¥
Strength

Squat 1RM (kg) 136.25+£17.27 12.68 123.13£19.10 15.51 0.73

Squat 1RM/BW 1.40%0.14 10.13  1.59%+0.22 13.67 1.05 f
Jump

CMJ (cm) 35.25+3.63 10.29 42.74+6.76 15.82 1.44 t
Sprint

5m (sec) 1.09£0.08 7.39 1.05+0.09 8.43 0.49

10m (sec) 1.87£0.09 4.56 1.78+0.10 5.66 0.96 f

20m (sec) 3.20£0.13  4.12 3.06£0.15 4.75 1.06i
Agility

RAT (sec) 2.04%+0.11 5.30 1.95+0.09 4.70 0.8 f

+ = significantly differ (p < 0.05). I = significantly differ (p < 0.01).

DA E R AOMHBEBRA RO b7z (r=-0489, p < = 0659, p < 001) BLV20m (r = 0696, p <001) A7
005). 72, RAT®# 1 41Z5m (r = 0488, p < 001), )Y AL EDBICHEZRADHBBSRAZ N ENRD

10m (r = 0626, p < 0.01) B XU 20m (r = 0672, p < 0.01) S5M7z. —7, BK TIZRAT # A4 23w hoflEmEH
AT Y M A LEDOHIZLFRELIEOHBRRDFED 5 ELHEELHBEBRIRO SN o7z, S5, RAT
N7z, Figure 2121%, RV T a > TLIZBIT 5 RAT ¥ 7 AL EWEEREOTRTOMBEREICBWT, BK I
A0ECM]BEEB LU 10m A7) » & A 2 & DR FW % Mo T,

#RL7z. FWIZBWT, RAT ¥ 4 A& CM] SRS & A

ELRBEOMBERICHY) (r=-0619, p < 005), 10m (r
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Table 4 Correlation of coefficients between RAT and variables

RAT (sec)
All the subjects BK FwW
Height (m) -0.045 -0.198 -0.304
Body weight (kg) 0.322 -0.056 0.149
Squat 1RM (kg) 0.147 -0.027 0.046
Squat 1IRM/BW -0.210 0.020 -0.089
CMJ (cm) -0.489 T -0.174 -0.619 T
Sprint 5m (sec) 0.488 ¥ 0.409 0.469
Sprint 10m (sec) 0.626 T 0.424 0.659 f
Sprint 20m (sec) o.672 ¥ 0.479 0.696 F
+: significant correlation (p < 0.05)
1 significant correlation (p < 0.01)
n=16 n=12
r=-0.619 r=-0.429
25
r p <0.05 n.s.
L © 2.3
2
[}
(J L [} [}
L o ® E 2.1
E.
o < i e e®
- ° e 19 °
1 1 J 1.7 L L )
25 35 45 55 25 35 45 55
CMJ jump height (cm) CMJ jump height (cm)
n=16 n=12
r= r=
) 0.659 0.429
p <0.01 25 71 n.s.
r i 9 23
3
- E21 | o
+
> °
- < - e oo
m 1.9
1 1 1 1 J 1'7 1 1 1 )
1.6 1.7 1.8 1.9 2.0 2.1 1.6 1.8 1.9 2.0 2.1
10m sprint time (sec) ®) 10m sprint time (sec)

Figure 2 Relationships between CMJ jump height, 10m sprint time and RAT time in FW (A) and BK (B)
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41. KT 2 a BOEHNS LOEAREDE

AREFZEICBWT, FWIRBK L) b HELAEIAEL
A7y FMIRMIZBWTENLTEY, BKIZFW LD 3
fk#EH7=) DA~ 7 v b IRM, CMJ #k#E®, 10m & 20m
A7) F A LBLURAT ¥ 1 A 12ENL T /2 (Table
3). BATHIEIZB VT, FWIEBK £ ) b RENIEFEIC
KEWZEPHEEINTEY (Brown et al, 2014), AHF
RIZBWTH RO/ RIHES N/ 512, FW & BK
DENRDKREP>ZHBIZAETHY (d=193), =
DEREDEIZL>TFWABK L) 227 v b IRM (218
L (d=073 p=0068), BKAFW L) KkEH7-) D
A7 7w bIRM IZENR TV (d =105 p <005 &%
ZbNb. FBTETIE, KEHZYDZXZ Ty b IRM
S CMJ BkiEE (r = 069) R 20m A7) Y hF AL (r=
-067) EHELMHBEBERICHD ZEPME SN TVWD S
L 25 (Carlock et al, 2004; Comfort et al, 2014), BK i
FW LDy hEH-YVDAZ T v M IRM B EE L T,
CM] BEBE= B L N 10m & 20m A7) » + & 4 AHER
TWwWiz k%2 5N %, [WEkIZ Gabbett et al. (2008a) (&,
RAT # A4 4 & 10mBEV20m AT ¥ &AL (r=
041, r = 051) L OMICHEELRMBEER/IRO SN
EHRRLTBY, RIFRTIEATY ¥ MEIOE - 72
BK A FW X ) RAT ¥ 4 LBV TERTWZEE LS
NL. ZOXH, BRIV a VETOEDPHD SN,
ATV EBEOTIVV T4, IR Bkr L0
HEVITEIVERIRBESELZEDROLNS 720D,
FW X W REAEfKESH/ZDDA2 7 v b IRM IZENR
TWBBKOHPEFTHLIENEZLNL. ZDLH
2, FW & BK I3 5B L OB DR B2 5 720,
TVVTFARNEBDDLOD ML —= v 7L, FW &
BK 2/ CRIE$5 2 & T, ZNZEROREEEEE L7
MNo—= 7% EMTEDREEDH 5.

42. KO a @07 IV T 1 EFHNERORER

i k912, FW & BK T GEM B L ORI ik
MR D720, TV T4 RINEEEZ RIS HRIIWESE
bRLELIENWEREINL. 22T, RYvarlei
RAT 742 10mBELP20m AT ¥ v A LD
DRI OVWTHRE L7z 2A, FWIZBWT, Zhb
OEFENIEE AR (r= 0659, r=0696) A2
D5z (Table 4). ZO#HIE, 38 A+ —A T
TRTY PER—VBEFIZBWTRAT ¥4 4% 10m A7
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Vb A L EDMICEEMBBER (r = 033) 7RO
5N 7% (Sheppard et al, 2006), 42 AD T 7 ¥ —i&
FIZBWTRAT /4 22 1I0m B L 20m A7) ¥ b %
AL EDOMICHEERMMMR (r =041, r=051) 252D
LN7-HEE—8T55DTH o> 7 (Gabbett et al,
2008a). & 512, RAT & CMJ Bk & O MICAH =M
MR LN TBY (r=-0619), 73741k
AS CMJ BRI S CRFIi S 2 TR OBEER 1 L BIfR L C
WHIZEPEZLNL., —T, ExZBETIERAT ¥ 1 A
ECM] R ™ (r= -0489) B X U'bm (r = 0483),
10m (r = 0626), 20m (r = 0672) OA TV~ b¥ £ 4
EDOMICHEELRMBEBRIRO SN TVl b
BK TIZRAT # £ 23 NoWllEHE & &A= 2 MM
FAIRIZFRD & %> 72 (Table 4). Z @ BK O #5H 14,
RAT ¥ 4 A LN EFR ORI Z HE L7217 %E
(Gabbett et al, 2008a : Sheppard et al, 2006) % FW (25
JAARMEDOBR L TR R DHERTH o7 B E N
(2014) &, MEHBEREFICBVT, A7) ¥ MESDE CM]
RIVNT Y PV v T TSNS PR D87 — & OBk
ETRTOEFICBWT—#TIRR L, BERIVEE S
EARTI BB DR AL |2 BB B IR IS NS < T
5720, EFOREMRNEERE LTI —= 2 72 &R
NETHDLERRTVDL. CNEDOZ L EZRFTZHE, by
TVUNVDFET T —EF 2 RIZT V) 7 1 Be I 2 7F
fili L 72 ARWFFEI2 BT, RAT 4 1 20580 > 72 FW T,
BREEBE R A7) ¥ MEESI E Vo 727 V) T 1 BEIICRTT
LN EROBEBESHAICKE {, RAT ¥ £ 4N
Bro/zBK T, 7907 1 RENCHT 26NN ERD
HEHZ RTINS EREZSNE. T 7,
Holmberg (2009) &, 52 LoHRd LNIza— A %5E
5 R ERE D oM 37 D) 7 14 iR oK EFICE
BRNERT V) TABRINOECEFIEENEIETFERT
T T A BN O RFIIRRA B L W A o 72
HHGENLIETH B LTV EH, RATIEZATY b
EHMEREDEHREZEATEY, WINOEESHLH SO
BhELZ CRRIBE T2k 6N5. Thbb,
FWIEBK & W fRENKE < CM] BEES AT » b %
A L% >TWIZ e xEETHE, FW TIE TR
7= REMDAT) ¥ M &R EO B T & T ERRE RE
D EL, 7Y) T A RBIOUEICHFEST LU RENE
ZAoNs, —F, EEFRETIEIRAT ¥ 14 25 CMJ Bk
BER A7) v MR E Vo RIS L A
RiZH o721 b 5T, BK TIERAT ¥ 4 2050 F 1
DENERZ E S HEGHBBRIC o722 e ns, 7
DNTARNEEOLIZOD N L= TIZBWTFW
EBKA—HRIC ML —= v 782 LI LVWEEZ S
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N5, $5Z, BK T THO/ST —REHOATY) » &
Vo RN EEZE R LS THL TV T 1 e o
G LR WIS H 5. 0012, 72 T 1HEH
ORERES (Young et al, 2002) »6# 2 5 &, 3B X
OHIrae ) 1) LR JrIagmif i o Sl g 25k o 51 % T
HbHH. L7zho>TBK OFEFIZBWTIE, X D@2
R 7 4 — KNy 7 23 CERCRMB L OHISTE %
£, AT v M RFAEIREICBWTETO FTE %
BRANBRICHIZ 2 &) Bl 2B T5Z N L—=0 7
HED 1 DL LTEZBNS (Bosch, 2015).

5. ¥&H

RfgelE, RYva gery )74 hb—=v 7 %5
H 3 5BOEBNER 5L 72012, FENY TLNLVO
ST —RPEENRICFW & BK OREN B L 0K
WAL, R aryITEeiiBFa7Y ) F18hE
RIBIEFE L OBROEN IO WTHE L7z, FW X BK
FVGEELA2 Ty FIRMIZBWTE L, BKIZFW &
DIREDH/-DVDOAZ Ty bIRM, CMJ BkiER, A7)~
F# A LBEIURAT # 1 AZERTW $72, FW T
WERAT # A LA T Y ¥+ % 4 5% CM] BhlES & A&
BB R AR 57278, BK TIERAT ¥ A 4 &g
NOKIER L OMIZ S A B2 ABEBERITED bk
Motz FD7z0, FW TRENNELRDOMEIZX>TH
MEERR D 2 B0 5 2 L TT V) 7 1 BB OWEIZE S
T AU RN S V), BK TIRAIIWELR O LI X 2
PR OWELZ T TE T V) T4 BN 2B B IZIEAR
T TH Y, BB X UHIETRES O R MERRE I B
I AR OSENIRKOONDLEEZOND.
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