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Turning Point and Difficulty in Women's Volleyball Using Decision Tree Analysis and
Item Response Theory
—V.LEAGUE and Local Universities—
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Abstract

Tamaki et al. (2005) stated that it is necessary to show the numerical targets to improve sports skills. In volleyball,
Miyakozawa et al. (1982) indicated the standard values dividing the winning and losing with Break Even Point. However,
this study showed the values at 50% probability of win/loss. We need the percentage of winning and losing that are more
clearly divided. The present study is to develop achievement standards and the item difficulties in volleyball with decision tree
analysis and item response theory. The results could be applicable in practical coaching situations. The data were collected
from the Kyushu University Women's Volleyball League (University Women) of 2018 and the VLEAGUE Women's Division
1 (V-League) of 2018-19. As a result, the number of serve points (1.5 times), block points (2.5 times), and successful reception
rate (AB) (74.1%) of the V-League were higher than that of University women. The item difficulties of the number of attack
points were low in both categories (V-League: -1.464, University women: -0.486). It suggested that those were easy to achieve.
Although the number of attack points was assumed to contribute to the winning of the match (Minowa and Yoshida, 1990),
those were easy to achieve. It is concluded that scoring from serves and blocks may affect the strength of the team.

Key Words: Turning point, Difficulty, Decision Tree Analysis, IRT

FEREEAE, NEERE, PUE AT, THHDUSE

I. #&

FTAEONL— K=V TlE, Aa75—%7FY R %R
HAT252F—208MLTEBY, HEELVICHELLT 7 —
AT =5 ") TEN—HIZHRoTWD., Fi2, 7F—4
F=7 XA AEM Oy — A TOREHICIEE 53, o
B s 7= 2 WE - ITHLTWwE 7. F—%
OFEMHEE LTRES Wik, Rkt 7201038l
HEEDETT T v 2V THLEEND S ERRTE), £
AS P LRBICHELZOAF VO I, BEEL2
G RTOEMEEIIRT 52 LB UETHL L, HEH
BEOPLEEZRBLTWS. N —FK—LIZBWTHEH
BB A HF%E1E, #6553 Break Even Point % H W
TNV =R VT =2 BT 2B %L % %3 E
L7z, L2rL, RiaBOFZeid 1999 4E o v — Ve ik Ui

* R AATE RS (National Institute of Fitness and Sports in Kanoya)
R AR E R KB (Graduate school of physical education,
National Institute of Fitness and Sports in Kanoya)
(%ZAFH 12020 4 4 H 23 H, sZ#H 2020 4 8 H 29 H)

DA FT7T M HITH Y, BERIHERIF 5728 X%,
HF—2H5VIEMHFEF— 2112 A0 H o 2 — T He
DHMZ DD ST EHBDAL T —KL ¥ MlTH 5.
% 72, Break Even Point &5 50% B0 3L TH 1)
=l eAREE W IR D50% % b6l o 72 R o FEAEAE I ¢ R
BEOTHRTHDLERRTVLI RS, BAEDTY —
KA ¥ NN BT 2 RSB A 2 EIE 70 & JE el
WLETHDLEEZD.

HIRE (BB S e B SRl 2 MR 3 5 ik L L C,
F—=F A =V T FEO—DTH D UPERGH & 7241
INET D, PEARDHNIINEROFETFLEOH B G R 7 F
ALY =M EMUCHRTFMNZBWNETE2FETHD
D RERARIEET A AR X o TR E TR RLE
WIS DI 7 7V — TIN5 5 &) B TR
fibhs ., ZHIT, RERGHIZRIIC & > THH
FTAHMERZHEMT A HELE LT, BRI —FrT4 v7IlB
WTIFH ST & 7290 fkEE - 2K — Y B ofF
DI JATIIIETlE, B %2 W5 I B 0 E R ) E
BEEEIET A BERERE LY 2HFohs.



INL—R—=)IVIf5E

% 023 & 1 (2021) 19

WA ZEARDHICONWT, [ - AK— VRS
BBV TIHHOWREEIZRWICH B | ERRTWwB I E
Mo, =27 5=V ABHIZBWTHENHFET
HbHEEZOLND.

NWL—=—R=NVIZBITDLTXr—2 17— AHEHIZ
=7, TL¥y—=7) [bR], [7%v2] [7uyz]
ERELHIT5HADY Y, ZhEhomEH K -
B RR L2 L0, MURETHETE Thihs iz
ZZT, EEORNFFMEO TR TH Y, BIICEHET 5
BT L ENTE LA TEY Th HH
HEOSH G (DUF IRT) # H\Ww723tR3%§ 5. IRT Tl
PR I H %2 [ — R L TR RE 2 7200, t5o
REHZ I CX 2 LTwa Y IHS 7 &, ¥y
H—BHEOREY v ¥ a3 VEREO R &) & WGE
L, HRELLBEFOACHMT A P 2ERK L. 20
BRI TAZ LI Ty —2a 837 3y —< Y ZHH DK
W RE R & o P AR R RRES B S E AR TH B

UEDZ Ens, RWFEIET ) —KRA ¥ MHIZBIF A8
L—R—=VDFr =287+ —< v ZAWHHOZERIEHE L HH
DOWEERE 2 REARITB L OFIRT Z HCTHERT A2 &
ZHIE Lz RS, FEREICE U7z BRE 2 fr sk -
A—F Y ZFEITEHTE 2R 2R 2 2 LT
5.

0.5 &
2-1. AEWR

201819 VLEAGUE Women Divisionl (MLF V1) —72)
BT ALF25—5 7 FD 11 F—24, 5110 A4,
422y NERGE L. E72 2018 AEREEH T KT
FENL—=FR=V 13 =7 (LT RFLT)IITBIFSHL ¥ 2
5= YRt 15A 51ty bENGRE L. KRFELT
KBTI EHARERFHEREO LACL, 2F—24A
LREDOHEITH- 7.

2-2. ABEHE

WEDOREGE I - MEAFBER I VoL, BRHT—%
/8L — (Data Project #1) (ZEAHICHIR L 7280 B O
WO E AT L7z, F— 7 3L —~D AINEEE D5
RAAITBOVTHA L T2 BT - 72, — iz
FEVEREENE 2T 5 720, HEOGHHE O—H%EK (%
BIE) R UM & OEBOSo—3R (B %54
W3 s, LaL, RKFRIEEITFITVOTF ) 2 FHHY
THONTVBEEERNL T -5 THbI NS, HHLMRE
DRYPEZHRET B L & L7z, AWF%1E Palao et al'?,
Drikos et al” #Z£ICLTF D7 — 487 4 —< ¥ ZHH
kL7

O —7 ek, I A%
@LEe7syar @i (A, B, C, D, IA) %

WERF (A), EERFE (AB)
@7 % v hEK IAK
@7ay 7z PRER

ARWFFEIC BT 2% — TP RIE Y — T S —
THREERLZODDE, =T I ARKZH -7 I AFEH,
S —TREEZBRL- DE L. T2, —TRIER
FHANL =R - ViSOt v A7 28 LTHES L
72 JVIMS (Japan Volleyball Information Management
System) (ZHIYD, UToONXNTEBEZIT-72. RBARUE
ZBWC, —73RFEL2HNT B0 [%E] IHFO
L7y a VR (3R 1) 25 CEMli &% O° D §FAli 2 v 7z
K1 LtEFyavosHmEE
BE  maE
ATl v R—hEMECAEL L
Biffli v 4—52 3HBLTAELA

CF¥Hih vy R=HATE=T, LY Z—LIANH2E R TURIEL -
D&Y HFI-PFCZDFEFERL

(F—E AT — R x100) + (B # x25) — ($—7 T A x25)

P TR (%
s DRE (%)

KRBT B LY Ty 3 ViRERKII LT Y 3 vl
e (£ 1) 2V LTy VEERE (A) 3Lt
Tva Vil (A) LT v a yZRTHRLEZLOE,
Lt 7Y a ViRERE (AB) kLt 7y a Yk (A) &
Le7vavili B) 2Lt 7Y a vaBCThLZLD
L7

WWT, RAIRICBILZTZ Yy 2 RERIZT Y v 7 ke
BT 8y rBBZRLLELDE, 75y 7 IARRT
o7 IABMOT I v IREERLIZb DL L. Fz,
Ty 7 RIRSIET — TR L FAE JVIMS (AN D, BL
ToXTHELZ.

REH - I A%

X 100=T ¥ v I EE (%)
T Ay 7R

2-3. #EHIE

2-3-1. REARDH
PEARGHIITINS 2 OFH X 12D, BAOKEH®

fix CART L L, WWELEELy Fo [BE] [&lF],
HWEE 2 &7r—2a7 5 —~< Y AHA & L7z #E5H

RNGW & AT - 7=, FEMEfl & 7 5 53181 Gini £RELE W C,
KoORIZE > THEHB L.

k
GINI(t) =1 — ) p%(j|t)
2

Gl 7= FtADZ T2 jOEE)



20 REGRY D L =R =S BT 2 P RGHT & JHH UGS HLER & V72 AR T & L O
EFE

2-3-2. IRTHR .

IRT 53072012, &y bo [HbH] [&TF] % 27— .5

FEL, MESY OFHEICHERLT, 135 X2—5— - 5

OYAF4 w7 - EFL (IPML) 12X % IRT %2475 7-. 25 ™

IPML O H4FEHBRIIRO L) ICHEbIN D, 2 £

P(6) = 1/(1 + exp (—Da(ﬂ - bj))) 1: e .

(P:RERRER, 0 : BRI, D: RIEEH (1.7), a: BN, by WEEE) o g .

i to2 3 4 s 6 7 8 9 10 1 12 KM

WA E LT, —wootk, HB KR & HH %500 %
BH L2, REARSHB L OIRT 9412 R (ON—V 3
v 352) EHWTHMziT- 7.

I. ERRUER

3-1.  —RITHEOES

JHWbNZ 12HHDOY — 287+ —< Y AHHAIZIEB
HWISHEEZHEMDSI WL OH 202 MG 572012, 12
HHAETH L % 5B 2 RD, FRAS AT EAT R - 7.
LR N-EAEEOLEALEZRLIZDDTH 5.
AEIIREENEEOSHORESEZRLTVS. Hh 55
PBERIC, B ERIIIG S 5 B I = ks AR
OEAMEICHLTELLRTHY, FHEE—EHS Tl
W THDLIEEZRLTWS. 2OF), O T7 45—
VAGHIEEH &bl LA EEm A R L TBY), —Rk
T D B L HIB S Nz,

Bl ERDDICHITZEREDE(L
3-2. REARDHICKDZENEEDIER

ARG BT B %7 — 287  —< v ZEFE H 0
HHE R Z 2B 2R R ORI S HERIER 20
EBOTHL. VY —ZIIBWCERIEHE 2 2 7B
LEREIFEHCEEIZT ¥ v 7RED 742% L o7z %
72, REFEZLFIZBWTIEY—7 I AFED 846% & k-7,

— I =T I ALY — T I AHIL B WIT ) PR
WEEZLNTEY, RFEOV ) —=7IZBWTH—7
I ARPERIEHE R MR o AR LAy, Sk
fEZ B Z 7B RS TR E o7z, =TI A
BMLTEHS Y 2EHS Y 34 —7 I ABHKEDHEITIC
RECHDLLLWILEEZRIELTBY, I AZENTICH
FOBEZ W T L7720 — 712X > THTZ
T, DLKEHETHIELPEETH L LBRTVE, K

K2 VU—IRUOKRZELFICEIFIDRERDNZRAVOERBEELBROEIE

EFEEEBAGAN ST EREEEBAT
B5 G [ =
NI +—T U RIEE EREE n & n EE n E) n &
H—TREHK 1.5K 269 44.2% 340 55.8% 125 69.8% 54 30.2%
H—TRER 7.3% 336 55.4% 270 44.6% 58 31.9% 124 68.1%
H—IER 7.0% 93 33.1% 188 66.9% 301 59.4% 206 40.6%
H—T 2 RE 8.5% 311 58.7% 219 41.3% 83 32.2% 175 67.8%
v Lt 7Y 3 ikekE (A)  28.3% 222 43.4% 289 56.6% 172 62.1% 105 37.9%
1) LT3 ikEE (AB) 74.1% 269 44.4% 337 55.6% 125 68.7% 57 31.3%
| 72YIUREHR 125K 29 16.7% 145 83.3% 365 59.4% 249 40.6%
A DTEYS | 25K 273 58.0% 198 42.0% 121 38.2% 196 61.8%
TR YURER 33.6% 67 22.3% 233 T17.7% 3217 67.0% 161 33.0%
TR VIHRE 26.1% 98 25.2% 291 74.8% 296 74.2% 103 25.8%
PN VAEYS S 4.6% 220 60.4% 144 39.6% 174 41.0% 250 59.0%
JOvyRER 25K 318 41.1% 221 58.9% 173 69.4% 76 30.6%
H—TREHK 05K 17 37.0% 29 63.0% 47 83.9% 9 16.1%
H—TRER 1.7% 19 38.8% 30 61.2% 32 60.4% 21 39.6%
H—IER 7.9% 23 37.7% 38 62.3% 28 68.3% 13 31.7%
H—T 2 RE 15.9% 49 55.1% 40 44.9% 11 84.6% 2 15.4%
K LT avikekE A) 43.3% 2 14.3% 12 85.7% 49 55.7% 39 44.3%
F LET 3 iRERE (AB) 67.5% 7 21.9% 25 78.1% 44 62.9% 26 37.1%
X TARYVREH 135K 5 12.5% 35 87.5% 46 74.2% 16 25.8%
F TAVIEIRH 45K 43 55.1% 35 44.9% 8 33.3% 16 66.7%
TR YIRER 34.7% 14 24.1% 44 75.9% 37 84.1% 7 15.9%
TEVINRE 30.1% 15 25.9% 43 74.1% 37 84.1% 7 15.9%
TRV IRE 7.2% 42 57.5% 31 42.5% 9 31.0% 20 69.0%
JOv Y RER 1.5K 25 36.2% 44 63.8% 26 78.8% 7 21.2%




INL—FR—)VIf5e

8% 23 % W1l (2021) 21

FRIZBNTH VI — 7D I ZAKIF 16% F TRIEZBK
BOBEIE D o7z (48-53%). F 7z, BEERh w2
LI 72 DIE I AN 24% LIEORE T, ilEE DO 15%
(n=12) Thotz. ThHDT L5, EHWIIH—73
AT HBI RO, = TPRERR T — TR 2 L
LD —T7 I RAIHHEEOHPHTHIVIHIRIC
KEL DLW ERNELLNS.

BEWT, AFFRICBW T =T E 7a vy 7 g2l
WCBWCEREEPREL T L) VY =T BT RKE o
7ens (W2), 78y iR (R¥EZLF:1354K, VI —
ZI125K) IZBVWTR 1AL hWiFERE o7 =T
PEBITB VT, Quiroga et al® IZFL—F¥—D LN
PEWVIZER— VIS BE L, ty MIXDRIEMIC
5 EWBRTHY, 7Uy7&%ﬁ’ﬁwffnv7i%—
AOLNVENMT A LCTROEETHALLEREL TS
VoLdL, =TI BVWTET XS oY — Tk
EHHBL N ERHLMICERTVE DY Y 7T
JOEZOVWTERL LTS DI, 2, B1ex
SELEMRETIEH LD, 7ay 72iIZBVWThHTITY D&
WIZEoT7uy Z7HHEICEI VI EZ2HE LTV
O U EOZENSBELOBETV ) = FIE KL T &
RTH =770y 7 OPEBh Lo LHICT & v
TREBN TN o7z EZLND.

Mz<T, Ve7ya vk (AB) BT VY —
FRFLFIZHRT66 KA ¥ bEmnkiiezo72 (M
3. LTS avilBOWTF—2DLRUPENRLE, L
Ty a ORI T A ERY, LEeT Y a vid
I — FEFEFEL) - I EFEZXPTEAFLVTHo 72
VEHELTWAZERS, VY —ZIZBFbLt Ty e
VIRERF (AB) BEL holzbEZ NS, LaL, L
7Y g VIRERE (A) IZBWTIE, KFEZT15 84
YIEEOHEE o (13). HHSY, FES Y
VX VT —= TN K BB E 52 5 LR T
BY, F2 LS E Yy T T DAY — FAMEL
mMEL, =7 ZHBYIITOEAIIH 57208y F—~
DRIV LL o TETHBY, BEICAFMOL T
YarvEMo LY, mEBarYAR—T g Y BE AT
TEXDL L) REPICRKTSEZBLY—T72HMIZT L
ELHBERRTVWE., ZOZERS, Vx o TH—7%
BB T -T2 HTWELE V)= TlRLE Ty ay
ﬁﬁ%(A)ﬁﬁ<&ot®Ti&w#k%i%n%

\v mezﬂ\ [ v=7axn ] [7a> mza| 7277 nem |
>0.5% o 5E< >2.5% >1. 5$ 15F=<
‘‘‘‘ B8 EX : EZ :E8 Ed :B8 EZ
U,ﬂ44z 69.8 g370 *411 78.8
KERTF KERF

B2 VU—IRURZLZFICBIIDT—THKIY
70y TREHDREARDH

[ve7vs /,gsks @ [ vervs /:zsm w | [rerva /EERE @) |[ ve7es /:ES?E o |

>28.3% 28 3% =< >43.3% 43 3%=< >74.1% 74 1%=< >67.5% 57 5% =<
B8 EE :Ed BB 556 3138 78.1 [ 37.1
. & 43 4 ﬂ 68.7 *
vy—-s P KELTF

X3 VU—T&Oﬁ%ﬁ?EBU%Dtjyayﬂﬁﬁ
(ABHKUA) DIREARDH

3-3. N\Tx—IVRAIEEOHEE#E
4 KO 5 3 H BOS MR 2 Tl a7 3 oW
HELEN LA THS.

2.000 1.409 1. 443 1.488

............. ®
0725 osso 0931 ..

1.000 0:480 L2 g e
e

3.000
2176 ..°"
2.000 s
0.923 1‘15.?-'
o 0352 0353 0503 et
0.088 -0.088 _.e.een neene @
0.000 -0.486  piiiiees ot
0910 o+’
1.000 Lot
2.089 .
2.000 o
-3.000
-4.000
N & A . S S 4 e
GG
U e . A " I 2

®5 KELZFICHIFTBNT+—IVRAIEEDHERE#E

ARWZEICB VTR ERPWELRHBIZ VY -7 Tk
P—ToE (1488) &%), R¥FLFTIET Y v o3
28 (2913) & ot

VY—=7IZBWTikdHNEEIMEWHBIET ¥ v 7
ERELRY, Ty 7 EBERIIRFLTIIBVTHLET
voa VRERE (A-AB) ICRWT3IHFRIEWIHE & 2o
2. T v 2T AEHBOREEREIZOFED LI
OUTTHol. ZLOWRTIX, 75 v 272X bER
PP, DERIBFNEBRL TV D EHEL TS Y
220 L, HARKISHRIC X > TR SR



22 KRN

HH D LA =R =S BB PJesi Ao & BUH SO G & IV 72 58 Ak HE & N 3k RE OB

WREE I B AR IE Sl AR & 2 ) ) 7 v 712
M3 20 H TH 2P BRIER, RFELERTLL
WFHRNESD TH LI EVBHLNI R 572, AT, ¥—
TUERE T 0y 7 YR OER IR B2 7oA O
A7 T ICBW TS WEEEZRLTEBY (=7
PR VY — 27 698%, K¥ZT839%; 70 v 7 s
¥V ) — 2 694%, KFLT 788%), FEl2 V ) — 7 idH—
TUWERE Ty 7 REHONEE XS CEEEZ R LT
7o (M—7hER 1488, 7oy ¥ PER 1 0931). D
ZERS, FAOWMIFTIy2ICIBRIIVYG, T
Oy 7 RY =TI L M0 ET 5 LHEHTE .

X5, BT —< Y AHADINT X —F F NG
W oL, BEBMRMEICHET2MENTES. Fl,
KFL T TR D RO L & 7Y 3 ¥ DRI ER
FTHRXHEHTHLEEZON, WIS, TE Y IR —T
DEE L, ®mEMIIZ7Tay 712X b PERE RS &
) HIBEAREARA TV ZEDPWRNEEZONS.

N. ¥&oH

F—=L8T7 3 =< Y AHBIZIRD W F LIS Uz
Bk - a—Frr7o—Wedhid, KFEZLF51+Ey b
BOVY—=27422%€y b2EAEL, 59 —F4 ¥ MilC
BUIANL— K= VDOFr— 2387 5 —< v AHEHOERIE
HEAER L, WEEEE A2 S L ER e 0a#TIC
L5 —HOBEH 21T, FBEEOE W 12HE 2 %KL
7o, W A 7 T O WBIRE 2 1T > 72, Z OfEHRD
ToOX) A%

1) REARGH B L CHERSHEGREZ ATV =7 -
KBTIV BIT D7 — 287 5 —< v ZTHE 2OV
T ER A L N 2RI 5 Z E ST RECTH 5.

2)W AT IVICBIT HEREEL K L2 2AH, VY —
ZIZBU HER LI — TER, Tu Y 2 el
BVt T v a viREkE (AB) %<, R¥ZLFT
L7 a VRERE (A) RUT 8 v 7 e Erg
{Trolz, ThIFEHRILOBIS TV ) =71 3KRER
TLHRTH =T L 70y 7 OPRERN LA U
T8y ZRERBN TR0z EZOLN5.

3) TH v BT AR, MO H K
R A7 T & IR, ERIESTHL T
EBHLNI IR o/, TNET, 77y 27X GO
FHNZEBL TWS EENTw/, 2L, #8352
LR, Ty 2RIV =TT 0y
WL BN F — LA DOREITEET HOTIE RV
LI NG,

4) FHHEEEED S 7 — A8 7 5 —< v AT H % 254
K5I LI2EoT, BRMRMBEOVENSTE SN
REVEAURIE S 1z

V. 51 - &EXH

1) WIAIEAL T3EIE, N —KR—=UEikicBir 57—
LopHr,  EMERAMEZEAE R, HARRE AW, 23, pp.71-
80, 1999.

2) Bz d, KREBF My TLRVONL—FK— )L
BU BB BIE S 2 HAHE, RPAERFE, 39,
pp.7-18, 2017.

3) Cox, Richard H., Relationship between Selected
Volleyball Skill Components and team performance
of men's northwest “AA” volleyball teams, Research
Quarterly, American Alliance for Health, Physical
Education and Recreation, 45 (4) , pp.441-445
1974.

4) Drikos, Sotirios. et al., Correlates of team
performance in volleyball, International Journal of
Performance Analysis in Sport, 9 (2) , pp.149-156,
2009.

5) Eom, Han Joo., and Robert W, Schutz., Statistical
analyses of volleyball team performance, Research
quarterly for exercise and sport, 63 (1) , pp.11-18
1992.

6) Garcia-de-Alcaraz, Antonio., Ortega, Enrique., and
Palao, José Manuel, Technical-tactical performance
profile of the block and dig according to competition
category in men's volleyball. Motriz: Revista de
Educacdo Fisica, 22 (2) , pp.102-109, 2016.

7 ) Hambleton, Ronald K. and Swaminathan, Hariharan.,
Item response theory, Kluwer Nijhoff: Boston, pp.10-
13, 1985.

8) HIFE, F—F<A =7 L HEIHER - AT OB
»o -, ITEIEHE, 26, ppd6-58, 1999.

9) MiIHEFS, RS HB, REARGATIZ X B HHT T I 2 —
A A ¥ i DK ahE R, #IgA g, 35 (1),
pp.199-214, 2005.

10) MEEMEERRERIZ A, RIS X 2 HH DG, 4 — o4,
2014.

11) IEERHI2, ~—F T4 v 7 &TF—9< A4 =7,
VAT L/ I/ 1B, 46 (4), pp.190-196, 2002.

12) WEFEIIA, NAFT v bAR—VATERSHE Y AT A
OB (1) —2Aa7 - F—¥N—=2ABWTO 7 F 5 -,
e R, 26, pp.97-108, 1995.

13) /NEBERIZA, RFELFNL —R—VEHIIBIT 5 A
WA VY—=TREI T —=T% v 7 OEEN -
BURBRFEOWAARL 7 L TOREEFIC -, KR
B RFAMTEALE, 35, pp.67-73, 2007.

14) EWEE, HHBEW, NL—F—VIBIFE5 ) —F



INL— K=V %

% 023 & 1 (2021) 23

15)

16)

17)

18)

19)

20)

21)

22)

23)

v MO — A OBKICEE T 20858, A R—Y HiE

ZEFge, 3(1), ppb55-61, 1990.
=i, KRR NZAFy PR VEHICBT ST

LAY —=DHBT Y= 20BN FENO Y 22—
IR OFIEEMEOME - BARBE T~y 7Y —7 D
A5y EHWT -, AR=I8T7 5 —< ¥ A7,
10, pp.352-333, 2018.
BIRALFTD, NL—K— VD Fr— 150 (F—#)
Break Even Point IZ22WT -, HkKFAEE R %R
A%, 5, pp.71-78, 1982.

HANL —FR— Vs, NU—F— VIgEEAR, K
fEEIE, 2004

HRNL —KR—E&, a—F o7 L —
), KIBREE)E, 2017.

BHEB I, KRFLTFNL—FR—VF—2zdifL
L7l ES—T7IA RNV T a7y 70
AR, AR—I87 5 —< v A%, 11, pp.97-105,
2019.

Palao, José Manuel. et al., Effect of team level on

K= (H

skill performance in volleyball, International Journal
of Performance Analysis in Sport, 4 (2) , pp.50-60,
2004.

Quiroga, Miriam. E. et al., Relation between in-game
role and service characteristics in elite women's
volleyball, The Journal of Strength & Conditioning
Research, 24 (9) , pp.2316-2321, 2010.

ERERBED, N —FR=VIZBIFL 7L A 7IH
TAHEME-V FrL vy V—FRFLRVIZBTS
YF—TB3 T4 7KRL Y MIEZBHEEIZONWT
—, NL—FR—VHf%E, 13 (1), pps-13, 2011.
TIEHEE 2, R TERT—FHF AL TR 9 Ak

24)

25)

26)

27)

28)

29)

30)

31)

32)

WAL, LR, 2013.

Suzuki Koya, Nishijima Takahiko, The Influence of
Past Sports Experience on Determining Current
Exercise Habit in Japan Youth, School health, 3,

pp.22-29, 2007.

BT, KE - AR— RGO PERGH O
ISHFB - ORI L S OFEE S, HARRE
W FEMESE, 8, pp.89-95, 2008.

FARRUED, AFE— Y BT-OEREN Lo 7280 OB Hi L
e ZzoEMML, BEFHHREREY%, 11, ppl3-18,
2005.

HIE R, HH OSBRI X 2 304 2 ek L 72 5

F A b & elearning Y AT ANDFEEDORKR, a3V
Va—¥—&IFar—3 3y, 24, pp.70-76, 2008.
IWHAE D, Sy h—HHBIZBIT BRIV REy
¥oa YEGREO H A, Vb 2K A R — v KEEN
Ferd %, 13, pp.15-23, 2016.

KIRFIL, WL —=R—= N7 — 21285 B OFH -
KELF N — K=V F— LIV T—, NL—FK—
WHEZE, 2(1), pp.29-35, 2000.

KRFE, NL—=KR=VF—2D+5 Vv vary
(Transition) (ZRBI3 A58, M KEAR— R4
Wrge, 33 (1/2), pp.27-34, 2003.

KIRFE, /N —HK =)V 7 — 24 ® First Transition
\ZF8§ % WF%E — First Transition (2528 % L33 /8
T+ =V ANIDOWT —, fREKRFEAR =V BEEE,

35 (1), pp.19, 2004.
HHEMIZ?, NL—FR—=NVIIBFLV Y T —7
DRI NTONTE, FEERAERE - AKR— V%

vy —HkE, 26, pp.21-23, 2008. DRELRIEIZOWT,
e KRR, 46 (2) | pp91-97, 2015.




