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Development of the Japanese collective efficacy questionnaire for sports

Yuichi Nagao'’ and Yoshio Sugiyama®’

Abstract

The purpose of this research is to develop a measure of Japanese version of collective efficacy in sports settings using
examples from the Collective Efficacy Questionnaire for Sports (CEQS; Short et al., 2005). This research was conducted in 2
studies. In study I, 495 university and adult athletes (382 males and 113 females) completed a version of the CEQS translated
into Japanese, and their responses were analyzed. Exploratory factor analysis showed a factor structure consisting of two
factors. These factors were named “physical and psychological skill” and “teamwork”. This factor structure is believed to be
governed by the subordinate concept of collective efficacy (collective task efficacy and collective interdependence efficacy;
Mischel & Northcraft, 1997). Confirmatory factor analysis showed that the model had sufficient fit. As a result, the Japanese
Collective Efficacy Questionnaire for Sports (JCEQS) consisted of 10 items in 2 subscales. In study II, the reliability and validity
of the JCEQS were examined in 400 subjects. The JCEQS demonstrated acceptable internal consistency with Cronbach’s alpha
coefficients of .88. In the good-poor analysis, the mean score of good-poor groups in all items of the JCEQS was significant, which
confirmed the scale’s reliability. Further, the factorial validity of the JCEQS was confirmed by calculating correlations between
the JCEQS scores and another measure of group cohesion (Instrument to Measure Cohesiveness in Sport Team; Ae, 1986).
The results thus confirmed that the JCEQS has high reliability and validity. In addition, simultaneous analysis of several groups
was performed to determine whether the scale’s factor structure differed with respect to sex and competition type (group sports
vs. individual sports). As a result, all investigations showed the validity of the JCEQS. These results suggest the usefulness of
the JCEQS.

Key words: collective task efficacy, collective interdependence efficacy, factor analysis, reliability, validity
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AV TR CHBAL NV TOLBMER D E
KTharEEZONTED, BFEAOLEMMLIH
AT, WHLANVIZBITB08LM0 FBEESEE
GT2EELERZELEEZOA TS (JERIEF D
1991).

WAL AXWIZBIT B LHHERD O &2 ICEMZh &
(Collective Efficacy) A% ¥ o5 h 5. HHA% K
Bandura (1986, 1997) 2k - TIRBEN-THETHY,
[REDERILELE ShBITHERKLTTENTTS
OO THRETHASNEFE] LEfKSH
TWwb, HEEPLHRIIBNT, BT 2EFD 2 V13—
IR R LB 2B NI L > TITBI 2 WETE S
L, HEICHT 28R AHFEE L TV 5 (Bandura,
1997) T eHRBEENRTEY, KEDA SV NR—2koT
HESHLHHEL KECHBOBRELHRTILD
KEBOTHEETHLLEZON TS (HLE 2005). £
M/ it & O BEFRIC BV T ThhigD 2
LHMBZTH Y, PRIV TRERROLOD
F—ABPOBEBEEL EMBHINTOLFRP S, #
FHAOCHEEPHEFRE LHMEOFRICBWTHHER S
(L& a, 2006), HEKREEANRE LA
(Goddard et al., 2000) Z & diTbhTWw5.

20, EHAHHBIHEERIHDLLERATH S
F—4 GLEOHMEZRFL, HELKFEHLEE» SR
Sh, LA2ABHELICHELE ) AF Ve FoBAD»HH
mah, SN CRERRE BiE L/MEHR) DK
RNRT A=V AEBETHIHODTHELRERD 1 2
(B EIEH, 2006) LEZ SN2 LBDHY, 1990E/RHE
1 ZAR—VOLHEFEFERICBOWTOHEMETORS X
I of, ZOHT, BSERD AF—VIHEIZEY
THBFIRPTVILIICHERSNTEY, kRIEH
(2010) T h 6 AKR—Y FBIZ BT 2 RTHEORS
EREFRPHLT [F—2HNOEFICHT I HRERICHL
TOREFEINLER] EEHLELTVS.

KRR B ORI R R L NVATHIR S 708k
2THY, TORFELHBNWICHCHNELRALTHS
(Feltz et al.,, 2007) &#x Hh, (1) TEBOER (2) £
kB (3) BEMBG (4) LBEMEENZEORIFE L
THIF LN Twb (Bandura, 1986). F 7=, Zaccaro et al.
(1995) 2 EFIGRERREMOF A X, V=5 =Y v Th
ELRFLENBHILERLTYS (F1).

ChoOMRE DL LIZ, AR—VIEFICET 4
NEERFT LW EIITHLI TV 5. Watson et
al. (2001) (X, BEOKENRT v PFR—NVEFEHNR
WA HEOTFHER OB 2T, Y —XvhoF—
LADBEBRNF— AW THHCHEICERESZDT L

%R ML CTwh. ¥/, Feltzand Lirgg (1998) &7 4 A
Ry r—F—LDBELNRICEELAEGHORERS
BEWNEL, KORETHAL TS L SRR
I ERL, IR TwREEICEBA LWL
EFHLNIILTVAS,

COEH IS, KAMNEIED T+ —< L AILED
WTH T 5 (Hodges and Carron, 1992; Lirchacz and
Partington, 1996) Z AR hTHH, HBEHEEL
THBFEI LA L AN EbDE LTTREL. %
M RICEEL TR LR T VIREBN 2 0B S
(Bandura, 1997) & Eh T35,

F—L%2RAH)ATRELRLHNBZLEEI OIS
IR EEB IR, EEISR o TF—L4
T+ —= Y AEDPRIZOVTHLREIF LR EIN TV S,
Myersetal. (2004) iX, 7AWV A7 v bR—- VB FE
MEELLHEICBWT, KEBHHIBEIEDOF— 48
T7A—RYADRIT A THRTHRATHLZ L 2HEL
Twa, Zofitlicd, 74 A5k v r— (Feltz and Lirgg,
1998), < # ¥ — (Kozub and McDonnell, 2000), /XA 4 v
k&= (Bray and Widmeyer, 2000; Watson et al., 2001),
XU —H—J (Paskevich et al., 1999) 7 &'#E % 7 8551
BOWTHT7 =T AL DMFEMPRF ISR TS, Th
SDERITHWIENRT LI, BRI HIRIEF — 28
T+ =X ADKRT T4 T TFHEBRTHHESH
(Ronglan, 2007), F—ADEER/NNT +—< /A% BE
THEOTEELERND 1 2THELEXLID (WL
{34, 2006).

IhE TORTHRICE VT, BRI EBKR
BEExACTHESN TV, ZAEFROMEICENT
HRERELTODEHIIHME L - HMTHE TR SN SR
BETREFRALRTVBE I ENS . FZIE, TAY
A7y PE=—NVEFEINRE LIBE (Myers et al.,
2004) Tk, [Y—F2 /T HEITHF—LD
I r =8 =Ny VHFMTF—2D7 +—F =y 212
2ILhtikB L] [3rd b L Id4th ¥y v ay8—

EEi)
Ek

X1 HEMARIHBOFER (Zaccaro et al.,, 1995)
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VarEBRHERLI L] TARKy r—#EFL MR
& L7:Wi% (Feltzand Lirgg, 1998) Ci. [T P Ao —
FSTEBI[7Y b F 2y 7 WTEL] [T —FL—
THO/RENRTESL]| R EVoT, FhFhOEHEME
ALY EMBEBEZRAVWTVS, ZOFHE, BRid
LERBEOBMEHLAFNVICHLCOMNIBESEZHMETE
5LV FIENDLE, REHHPHICDI>THYS
CENTELRVEW) BEYDH L. REAXIIEILEE
o TEH SNEEDH 7 LHEMBEETH . KRR
ROBRBDI-DIIIBY R REDREVNLETHL LD
&b H 5 (Bandura, 1997). TH & DOEHE I T,
Short et al. (2005) &, HFEDBFIIHLETE DM
HETH CEB T ik % the Collective Efficacy Questionnaire
for Sports (LLF CEQS) # B3 L Tvw%. CEQSIiZ, #v
H=RNAr v =N, HNL—FK—, K&K V7
R—N, skvr—, F=R, Kk, #—=0 7kt~
LERBEDOBEIOT— SR ET> TER SR TE D,

5B (Ability, Effort, Persistence, Preparation, Unity) 20
HETHRIATYS, TERHARBIZB VT, Group
Environment Questionnaire (GEQ: Widmeyer et al., 1985)
rHVTRYOKREF TV, ok EHTYSE.
» CEQS i, AR —VEBILMIZHI1T 5 B IERE
ELT, HEOBWBIIFHLLEZVWRIETH Y, FHOK
A EBAEICKELLFEGTHIOTHHrLEZLOR
5.

—/ T, bPENIBIT S REAIIERIRE, WORE R
FLTHEATORV, R, AF—vBESHIICBIT2
WRRIEEALRENTVLRWIRTH S, ZOHAD
I DICHAEREORBENBITON S, FiBlEIh,
(2008) 1x, CEQS 2% L LA MBI IR RED M
RERAATVEY, HESRVEREFREHAOATH
Bl MBEEANIHVBIENTELRELLT
BRI TS, T/, AHIZA (2004) bEF
BAEZWT B ETHREEBEICRAR— Y BHYimics
FAREERZT2TWEN, 7Y r7A570R
BEPLOATHY, REUOREHIHHIITbRTY
V. ZOEHIC, bAEEICBWTIE, FEDPHICH
fLLEWAR—y SRS CHORMBOERZMEL S 5
BN - ZAM A HQMZREBERER STV RV,
DAENI BT B R K — v i CTOMRMAR KD SR
DHIZh, ChIZEELBETHLLEEZOLND.

ZZTCABETIE, R TICHBWT, o CEQS #*
BEIINEORBEIIFLL v BARBA R — Y #H%h )
B R B (Japanese Collective Efficacy Quastionnaire for
Sports: LAF JCEQS) #{Elk3AZ L2 HMEL. F
7o, FRTICBWTE, ER SN REDOEFHFN - Y

HERIFTHILEHMELL.

MEI BFEBRAR—VEAMDHBEREDIER
1./ &
1. AERE
KBHND A KERUFRANOBAE, CKREDEDHER
H FENTESTIHAARAR=YF - AIIHKT S
BE, BE510%EFHERE L. FON, EREDOHCH
BT fidd 2 H TR 495% (BH3824, 1134
THER20.7+33K) 2o RELL (BRHHER
95.4%). S RENBINT 2 HHEHIZE&19HETH
D, FOWNPRIEH v H—77%, FFERH, A7 v b
K= N50%, SL—FK—40%, 7 v bHANTTH, X
grua—7% NrFE-NV8% HEHBRKISKL F
#33%, Bik22%, hEi75 4. BRARISE, X —
15%, F—1F6%. /SFI ¥ Fr16%, Wist7T = X184,
Y—FNL—6%, FELEEERF29%. fifEllBTHo7.
¥ 7, FHRHERRERIISS40ETH Y, BHENF—
LAREIZB T EHBEBDFIYIXII16ETH - 7=
FTRTOMNL, KFEOHREH R F — A DFR R O
—Be LML CAERS A

2. FEMBOBAREER

CEQS i “Ability (4 I H )", “Effort (4 ¥ H)",
“Persistence (4 I§H)". “Preparation (43JHH)", “Unity
(4¥H)” &5 W23 H T s Twab. HMFHEIC
BwWTit, REOXHIC [ZhZFhofIice LT, K
KITbh2REFIIBVT. SLLAHBLTHEF—4
(D) P TELHEORE] RERSOWREEMST
WETH?EWRER, VT IbhbhoF—24 (H
MY 1335 EHTELS LV LFEPHRENTWVS.
HEMEEEG, ZoOXED [ IZHTRFELEI LK
MTHRENhTEBY, #AiE [Perform under pressure |
[ Play more skillfully than the opponent ] % &' D\ T
R EhTwas, mMEJHEEE [0 : Notat All Confident |
# % [10 : Extremely Confident] D11EREFELIH 4o
THEH, HOBEZRTIREZOMBMNEICHT %7
FEOBRENHVWI EZEKRT L. BiRIlh7- T,
AR =V LB 2 TR H & RAEOEFFBTEEIE
2 THMAED»SOWMNEZHT, EBOGHHIRTES
GEODVWTEREROBEIZLEMNORHREITo 1.
T, HBNEZ L5203 T570, FEHTI
BillcoaitshTwi: [bhbhoF—2a () &
T HIENTEL] LW URE, SAMBEHICED
HIEE L BEBUICBWTIR, REOXHEIZ Myour
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team has the ability to---] LEdIhTHH, ThiBHE
ICHARERTWE (Hhl-0F—213) &4b. Ly
L. F—-0hoEBNFFETH 5 EAMEEHE
FTHIEICHLTIX, ZoRMTED EBN LRI
LT3 EZEXbNE7:0, AMRICBVWTIE [bhb
hoF—2a (BH) &) EHMTHILELL BA
BHHEBOMNEFICH LTI, KH - F-—2LlnH A4
A—TJeH—ZE50, [AHECBTLER -
F—ntid, HRIPEHBRL TV HEME - #2
Bl LVHIBEBOD LMETEEIBRLA.

3. #EtaE

1) BRFENEFIR
LD, JCEQS DT % 7T 57291,
ERFETOT Y 7 AERRIC L S HFEFENEF T 2T
fo. BT, KTHS CEQS DETHEE%
7o/ LaL, g hZHFoBRAMA10LT %
RLESE HFELTHRAZEBITIARETHS (B
3 - 7ML, 2005). CEQS LR LHEFE s hked -
A, ARCBTARTHIEZIEFETED
W, B THFRE2EEETICHERF Tz
f1o7-.
2) BFAMRETNICE I DBEEOWRE

BEMORT 2T 72, JCEQSOREFHHTET NV
DBEHERIET A 7-OICREMHEFIN E2ITo7. B
A HE¥E#EIX, GFI (Goodness of Fit Index), AGFI (Abjusted
Goodness of Fit Index), CFI (Comparative Fit Index),
& OF RMSEA (Root Mean Square Error of Approximation)
FHWI-.
3) HHOHR

BREMEF o 21T o 72, REOEFIMET VO
BEEERD, XMELREZERTS-HICHAD
HiB%iTo/:. HEAOHRBIIZ, BTFAMEFNVICTRE
ULHE ZHAMCHETS2FETHERAT v T I4 X
WF5#H7 (Kano and Harada, 2000) OZEHEAH#:% HAwv
7z. % 7. Cronbach ® a fRE R U HNER R HHEDRERIC
U Lo HZ&EIRL 72,

I.@BRELUER

1. BRHBAFIHNICEZBAFREDORE

X LHIZ, CEQS DEFHEEICHH L T 5 WT % &5
LaiL7e. LaL, L7258 FD) 5 3HFICE
WTEAMALUTERL, $ARRTFE2MKT 2HE
BV THEMRE 3R 2L ARSI
2T, AFREREETIIONZITo72. TOEKR,
2ARFHAMM S hA, HE THEF—L2 L0 b8

LARVOBRPRMTES | ICBWTANRP 1ML
mLzzoEnsh, COEHERHIBR LSO THFEERE
T EITo 2. FORE, 2HFPHlish, &
SiD654% EFHW L. HEFICEETNEZTXTOH
BiobBwT, BFAMRIE 67U ERRLA (321).
FEIRFTIE [HICHIWMETHS] [FLy ¥y —2¢
HoTHbVwobiih) 7L A TED] HRELEHAZT VA
mICMT2REE, RBHUERE] [RWTL M) &Y
F—LNETHHEEHAFVNEICHT 52HETHKS
hTkh, CORTE [LHAFNV] EMABLE. B2
A (RErfoBRL | [MEEZHBRTES] (2
a2 —arvEtHICNAEILENTESL] KL,
F—LDAN=EHBEIHHILE) S EICHTHIAE
THRENZLDTHY, CORFE [F—27—7]
A T E DY AN

AW TR & /- JCEQS ik, FKMiTH 5 CEQS &
8% 2 RTHEIR SRz, CEQS T? 5 KT
BT, BFHPHTFARRLZEZEREIATHEH0
D, BERFICBTH2EFEHRBERP LM TWE
W, TAS5ETHIEE 2SI LB B0 08K
RIS AEITHAELZ LEIRENTESLY, TORT
BEICH L CEREIRE TS, —F T, BKEHDH
&AW B S ATWE%E L 3\ T, Mischel and Northeraft
(1997) (LB RO T & LT [EEHFRER ) &
(Collective Task Efficacy) | & [ # B # H.1& i %) )y &
(Collective Interdependence Efficacy) ] ® 2 2% L C
W3, RFRER R L, FEOREE RII-IZITS
FeOICHEE EINS, F— AP FE MMM RIS
FLTAN=PABNEETHS. —F T, RKEH
HERABHEE L, FEEOREOER AT THRW L
MEERZIT 7200, F— ADFHEOHEMPBR ik
W LTRA =P NIEETHSD. TITHITH
NTUVL AL, REERICLEL SN GBI
MsrMETHY, BHMLIREERICBTOR Y
N—fl & DENRBEDOL X, EHEITREERD7-
HOEYFHEMLERELHENZ ETHS. FHEIC
Lo TR &N/ JCEQS Tk, [LHAF V] & [F—
LA7—2] O2RFIFMB S TS0 [LHAF ]
Wik, BEERICBVWTUREE SAL0ENBLIUY
B AFNISHTERIMESTH Y. KEREL R
EoEENEZ OGNS, 7o [F—a 77 | HTIE
F=L A N—OHEEAICHTA2HNEEERTHT
Thh, EAMELERDIRL al b LEXHN
5. Thik, HLHRIHIEERZ S ) 2 TJCEQS # 2 H¥
BT LB THLILEXRHTEIHIOTHS
LEZLND. HbyT, RAMIEOIRIZE, OoF
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DAXFNVERFLURG ST 4 —7 > R % 54 L 7-Hifi %
WOBD TTHOER] 2 [UMEER] A%y shTw
D F-LDFLIENRF—L7— 0 2 FTLHY
BETHhHEBBEESBTFON TS, ThEHORIH
PHEZDE, JCEQSIZBWT [LHDAFVIZMT S
REPORESNDWE] & [F—27—7120F 5%
PHRINDLME] ARTFELTMB S LE2S
ha.

F 72, BRI BT [Effort] % [Preparation]| H7-%
B L TWeBiH 2 LA, [Unity] BT 2HEHL T
HHZRLOI [F—a7—S ] NTELTELTF DR
L7z, BIZE [F—2icBI A REEEIRRS
SENTEL] R [REREV.TAHILATED] &
Wo 7B, BRI AL E ShE
KT HHEBBEHTHS. HANIBCKRALELT,
HBHIFEDRIPCABDA % £ DYRIZ L > THEDE
FEINBETHEMECE (BH, 2008) THHHE
BHANE R #EETH S (Markus & Kitayama, 1991)
CEMRBEENTVD. /0 HANIHBEE BHICH
U205 I 5 BAAS, — M w2 R4l & &0
< (Kitayama et al., 2000) Z & diEH S Tw5a. &

DEHIZ, WAERRF — 2 LHERMD D 2 HEoFks
EOSALTTF it As, AREA 2N FREERL, H2HT
ELTF—aT—rHMlsh-BHhn L2 LT
RAohBhd Lhkw.

2. A7y 7741 XAFARICEZEEORE
GFLIZ LIV ERWEFIL EHIMF L, 900, EAsik
Hfti Shz (2, 1998). AGFIid GFI & gL TH%
LTS 26, HFELVWEFVERHBTE 2
(8HHNHE A, 1992). CFLIE 90U L CEF L OB GRS
W EFII SN, RMSEA (X021 E ERWEF IV & Ik
L. OBULTFTTEFAMIRESNS (LA, 1999). #Auf
% T3, GFI & AGFI & X UF CFI #° 9024 .. RMSEA
HOBLLTFZRL, GBdDH-FoORIBERGEL T
BB E oo TV B I LRI E L, RN
B 140874 & o TR S N7z JCEQS 4 o 3 15 HE 13,
GF1=.836, AGFI=.794, CFI=.902. RMSEA=.100T& !.
FTahErBohiho7. 2T FHEFISHLIN
THDORT v 774 ZAHFHHET. HoeNNES
UHBICHEAEG MR ONE L HICHARNIBRTAI L L
L7, 2o o fRBIIHET OB B ER L 2

#1 BEFIMHEOCRFIN

FofoR T S —
Fl F2
11 babhOF—hit, RAMALA=TRITHLRWT LA 5TES,  (Persistence) 6.30 2.26 .53 89  -22
15 bhbhoF—ait, HEF—LLY LBVTL—AT&5,  (Ability) 6.49 2.15 73 81 .05
10 bhvbhoOF—Ald, EHEBMTE S, (Effort) 6.70 2.06 72 a7 .09
12 bitbhOF—A413, REDEDIZAY T A (L) #¥AHZ LW TS, (Preparation) 6.29 2.13 .66 12 1
13 biabhoF—ald, $ICHimETHDILHATES. (Unity) 6.59 223 .60 .66 A3
9 bhbhOF—uid, FLrANBEALENLIREETH, ROICIPTES,  (Persistence) 6.49 225 .55 65 A1
5 bilbhOF—Ald, HEF—LLD LENLBIITES.  (Ability) 6.46 221 .66 .60 24
3 bhbhOF—4ld, 7Ly ey —BoHoTHLWLRLMY DT LA TES,  (Persistence) 5.99 2.20 53 58 A8
1 bhbhoF—ualk, HEF—LIB2IEHTES,  (Abiliy) 7.14 2.17 47 Sl 21
6 bhbhoF—ui, —BEHETES.  (Unity) 7.27 2.33 .67 -12 91
2 bhvbhOF—Al, WEIEFIETES,  (Unity) 6.46 2.29 .65 -.00 81
20 bhbhOF—Aulk, Wobalaz=h—var gt RIlRHILHRTE (Unity) 7.18 2.38 49 -11 .18
17 bhbhoOF—Ald, FoAIEZ DAL RYVBADL I LRT (Effort) 6.72 2.17 72 .18 70
7 bhbhoF—Aad, HELKRICHSTYH, bHIH2HIERTE (Persistence) 6.45 227 .70 24 03
4 bhbhoOF—uid, AT TORGELHELD LA TES,  (Preparation) 6.92 2.20 .60 25 55
18 bhbhnF—Aiid, REOEDIZHEKNRAL T4 a3 2% HZLATES.  (Preparation) 6.81 2.13 .54 24 53
19 bibhOF—hit, BWVMERA LTS ZE2T& 5. (Preparation) 6.71 2.25 .64 34 .50
8 bhbhoF—4lk, BhEELEFSLALTES.  (Effon) 7.09 2.15 .62 .38 44
16 bhbhoF—uii, tHAZREDIENTED,  (Effort) 7.31 227 .58 .36 44
[EATE 114  1.03

W (%) 60.00 541
Rt R (%) 6000 6541

Note. ESMPULIFRR TOXIE KK T4
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£2 A7y 774 XBAFHMAROFE LAFRER

IHHE

R i

DHHFXFIL (a=.88)

10
15
13

3
11

bhbhoF—nuix, EHERIATE S,
bhbhoF—unix, HFEF—LELVLBWNWTILANBNTEDS,
bhbhoF—uix, HiIZHiimE THBEIENTED,

bhbhdF—aid, 7Ly drvy—BHoTHLWDLBIDT L ANTED,

bhbhoF—ALiE, RAPAR—TRTHLRWILANBTED,

.84
.84
77
73
.67

Fit index: GFI=.994; AGFI=.984; CFI=1.00; RMSEA=.000

F—LT—2Y (a=88)

17
2
19
8
20

bhbhoF—nid, F—ACERIDHEARMEFLRVBERX DN TE D,

bhbhoF—oid, BMEERRTE S,
bhbhoF—hmix, BUWWERENTH I LN TES,
bhbhdF—4uE, BHEHELET LA TES,

bhbhoF—uid, WoObala=b—lal2+RICRDIENTED,

.84
.78
.77
.74
.68

Fit index: GFI=.991; AGF1=.975; CFI=.996; RMSEA=.042

HDT, ARESEOEMRILEY T57-012, #RT
DEAZIZELLTRETHAH L (Terryetal, 1999),
REOCHHBME 2L, AETIHBZEOAHEI N
MLTF—=5 I CBMPBELLRRICRBZ L (LS,
1993) # R LEB%BRTH L L LT

AFEFNVCAEDLHEEBZHRL, SHFICBNT
HUL-BEEREL o RBOBREER21IRT. BF
BRI TRTOHE T 67U LA B O N, offld
TokfigRL. Fo, AEEHRECBVYTL, &R
FIEBOTHFICRNERE SR, ATy 774 XH
FAHICL > TRIREN 10 BORELAEDEEEIZ
GFI=.963, AGFI=.941, CFI=.981, RMSEA=.060% 7% L,
REOHFHENR LM HER S,

B, 2HFESTHE, AFN0EELSRBHAE
WA R — v REAZHIERE (JCEQS) HER &hi:.

WAL JCEQS OERKESH JURUEDIRE

1.B ®

R T Tid, JCEQSIZoWTHERMS L R U *
RE$5E L3510, HAIB L USRI CREHH - @
AN ~OBAMEE RIS 5 T LT, JCEQS AEE W
AR—=YFEHBFMICBOTHNL I LA TH L1 %
BiEFA2Z L2 HME L.

0.5 %
1. PENSRE
WEIOBENREOHN., MMETIZBWTHWAEEH
MERE~NORIENEON400%8 28R E L. %5

T3 P293%, 1078, BEHARMER T g goR
F221%, EABBGEFITIHTH 1.

2. RE

JCEQS DR LU Z M T 5720, UTORIE % [FEEIC
el 7.

1) EHERMERE (WL, 1986): 5 KT 193HHE CH
BEhs. BAMREICSNT, HEABEERITERZIR
DFUHEE R Y, FRSEICIEAETE L2 EOHBBEEYH
% Z & (Spink, 1990; Paskevich et al., 1999; Heuze et al.,
2006; Feltz et al., 2007) ASREEEN TV 5.

. BREKLVER

1. EF

W TICTER S N7z JCEQS #Hi 3% 2MFZh
FRIZBWT, NREFTEFHARNE (L6#H25%) &
R (FhL#25%) 12, BTofHEBICEITS G-P
Do, ZOKRE FRTFOTRTOHEBIZHEY
THHIEEIVODATICHOBEERLA (#3). L
72A85 T, JCEQS ZHi ¥ 2 HMF A id v hd+57%
NN ER->7-HATHLLELZ LN

HheT, B L CFHIEENIC BV TJCEQS D %
HFHEB L UREBET B LR TXTOREK
BWITHEELEIBO O o 7.

2. [URRYE
EREOHBNT B L U AN OMMARZ M
L7: (£4). Z0#%, JCEQS D#RFB L &3S
Hii, BREREEREOTXTCORTB L UAFENE
DB THELHMMEI R SN, JIZ, JCEQS
DF—LT— 7 AFIRABREREDF — 17—
(r=.71,p<.01) XY NX—DBEE (r=.58,p<.0l).
Ml (r=258p<.0]) EHVIEOHBMFBEERL
JCEQS DF— LT — 7 /FIEF— 2 X v N—DOHIAE
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&3 JCEQS Z2HFHBED G-P HlER

BRmE rogetlinisd
K

¥ B M W H m D YD t{E
10 EHERETES. 873 LI 422 153 2397
15 HEF—L LY LRVWT LA RTE B, 876 114 406 147 26.14
DEAXVRF 13 BIHIMETCNAILNRTES, 857 14 408 191 19.71
3TV v r—BhoTHV LBV DT VA B TES, 813 147 362 166 2087
N RARFRA=TRETHRVT VA B TE S, 825 157 397 192 1744
17 F—AICEZ A4 REEL VB ENTES, 887 112 424 156 U467
2 B RRRTE 5, 861 133 38 180 2187
F—-LU—-7RF 19 BWMEBZTA LN TED, 869 130 414 17 2159
8 BhEELET VAL TES, 892 118 498 201 1720
20 vWobaIa=f—va gt RAIENTES. 920 104 421 209 21.68
TRTOUHET p<.001

#4 JCEQS, £HAREHREDTHRES KUEEHERBIOEES R

SHBEMRE
A 3—D F— A BEDERD Hig~oD 348 g
sEs  v—y  onrgm B g o
DA XL Y A S8** 19** 48** A40** 54x*
JCEQS Fe WD — 58** T1** 23%* S8** 43** JO**
BHER S50** L69** 22%* S56** 44** 65%*
**p<.01
#£5 MHIMSLUBRESERICE T3 ZBEFARITER
GFI1 AGFI CFI RMSEA AIC

e Modell 947 914 976 .047 226.928
Mode12 938 913 973 .047 227.037
. Model 1 934 .893 964 .058 265.358
BLLRF Mode12 926 .897 961 .056 264.340

B3 2N ES2XITHEFTH 010 L. HEHE
FUREDF — LT HFRA I N—DOBESHT
i3, GBI F—LOMENFEPEHMTITHOF & &
DOREERLTED, M2 L THEMsENCh
L DOEFHTIEDHMENED Hh-Z ki, JCEQSHE
LUERTLDOTHIEELZLND.

3. EFHHEYUN

JCEQS M5B X Uit R > THH LA
WA FOPHE,D S 7D L BHEHARIR G 21T - 72,
LD, BHSHITICBCTES N —TOREIE LR
L7z, BETHOEFNVESIEIL GFI=962, AGFI=.938,

CFI=981, RMSEA=.059, X ThHEF LV HEGE
GFI1=.900. AGFI=.839, CFI=.965, RMSEA=.088, %
B H # F T i3 GFI=.954, AGFI=.925 CFI=.974,
RMSEA=.067, {8 A $5$:% T Ci2 GF1=.905, AGFI=.847,
CFI=.954, RMSEA=.101T& - 7:. RMSEA I25\Tid,
LT 088, BAMPBGRTET . 101&48FF L W EIGR
EN, WTFRLBOREETIEHFICEVHIE S
NTWwaIehs, FETELMEPHTHS LHEL
BEIN—TIBVWTREFLETVEGTENRENLD
T, WRICHFIM B & OFERAFER T 0% B4R R4
Fifok EAMIBVTEMHHOEVEFTL
(Modell), /SRR - oz FHuHLL-ET NV
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(Model2) Z M@ L7z, HERIMIC BV Tid, Model2id
modell FHIZ REF L AR S 7z, FEIFEMICB VT
b Model2iZBW T REFAfHAREN, AICICHMLTY
Modell &  d W& /R L7z (£5). LAHdoT.
JCEQS (3PERIM 5 & ORI B VW TR A £ 7
VTHDHEHE S h.

V.#eE%

Short et al. (2005) A3 %€ L /- CEQS (. 4¥# D#edk
MBI T OBBISH L THVWA I LATES
EIRRINTED, AF—YHEHEGmICBT 2 H8EY
NEEWET 21D HDERETHS. —HT, b
B34 2R NRICIET BRI 245K, B
PR R4 F TR SNARERZER STV R, £
CCAMETIE, CEQSIZHT HEMMD AR~ VM
HIERE (JCEQS) #ME L. EBFMEs L UZ LM%
MERTHILEHME L.

LD, FEHENEFITZITY. 2HEFHEEDSTRE
hi:. BRFEMETL2HEONEL?S [LHRAF V]
[F—2aT—7] LEhFhaphsh/ JCEQSIZBW
Tit, B OCEQS E R ZMFHEENRENL
CEQS To 5 BTl AR Tid, B4 HEF itk
EIRENTVZH00, 5HTHiEE LD L E2HBR
THHDOHEHBHRICHT S ETHRELR EIRENT
BT, ZORFHEICHL TUIREIKRINA TS,
—hT WEFIIEICHT B ETHRICB VYT,
Mischel and Northcraft (1997) (X% & TF k<
ELT. F— ANFEDMBRBR PRI LT Y
N=HLHIEETH S [HHBERNE] &, §E
DREOERANNT TR LM EIEH 21T 7200,
F— AHFEOHERLEM RN LT A 38— 7831<
WHEETHL [REMEERNE] 02 0% BEL
T3, RIFEICE - TER & 17z JCEQS (2B Tid,
[OERF V] HFE REERICBOTRLEEShD Y
BB LOCLENRAFVICHTIHNESTHY, #
BN &L oIbltErE L ohb. [F—2T7—7 ]
HFEF— LA N—DOMEEIIIH T HRNIEEEHE
THRFTHY, REREIERAR &L GEEYGH S L
Abhas. ThHid, BE%HEERR 5 ETJCEQSD
2IRFHEENERITHD LA RFTHHMATHLLE
Aohi Fh, HARANIBCRALHELT, H5HE
DREPLCTHEDN %2 L DWRIZ L > THEHER SN D
ETAMERAMBCBENESE TH S (Markus &
Kitayama, 1991) = &%, HARANIZREH L HHEIHKE LW
oG % R A — SIS H E M 2 & E R U]
(Kitayama et al., 2000) = & AR E N TV 5H5 HAHR

HRF—a b BHELMD Y Z2REORAEOLILMH 5
A, AREN2HFHEEZRL, F2HFLLTF—A
=M ENBHOOESELTHEZ LN,
ZO%, BEMNRFIHETo &R EETFBIUR
ELEIIBWTHoaBFERES S ON, REDORY
HATRE N WIS, 2@TF&5WE, AF108E0
Mok HABAR— Y KA IIERIE (JCEQS) A%k
KEhrz GREFERD.

& 512, JCEQS NEHME £ Mt 3 5 201 « B
MBLTELABBEHBICBS GP A E2iTo72. F/.
PR R LS X OCHFHZYEIC DV TH R ET-
7o. SR, JCEQS XM EHIES L URHMEE i X
TWB I EMRER SN MAT, W B L OBHT
B Z BERFFRRE T 2 4TV, EORFRITBVTLIRY
HARER SR, ZOTEH S, JCEQS idtERI R B
PEIZBIR A BRIV R B — v S AV 5 2 & AHh)
HETHDH I LMMERINI

HEIR DRI IEAD /N7 + —< Y A HETHEOT
MELERD12THY (FLiZH, 2006). HEICK-
THEXfTTbhiED /- FLVWiBt4EThH 5. Bandura
(1997) &, B IEBIE DO SR HEY 2 RIEDFE
HUETHLIEZHEHL TV EA, bAEICBIT LY
M HIEBIEILIZE A LTDRTE S (WL 2008).
W WA NERELER SR T v, §HObAS
FNZ BT 2 AR RIS T HHMRDERDI-DICH,
AMETIHER SN JCEQS A AL 25 THA
9.

fiie
AP P20 ENMBT - 2R — v L EDIE
W S THT bR,

X B

BIVLENT (1986) MEHEEMEREO M. AF—v
LB, 13 (1) : 116-118.

BLERTF (2008) AF—2V . HER K-V .LHY
SF AFR—v.LEERR KEHNE - /i pp.
291-294.
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@ LhEThoMBIzHLT, RIZTbhHRE (BEEDRE - K&E4HE) 2BV T, HLENAFELTVWAF—L (£H) N ITEHEE

WELBSTWETDH? 0~10DH0 6oL bUTIHELIRFTICOEDIFTTIESV.

NTER. BRRAR—VYERMHBERRE
( the Japanese Collective Efficacy Questionnaire for Sports: JCEQS )

DEE] HEALCH

,!i 1’ _};

7 % (]
1. bhbhoF—iid, EHERHTES. 0 5 8 9 10
2. bhbhDF—AE, FAIRBISRA2MELEVRZILLNTES. 0 5 8 9 10
3. bhbhoF—ild, HEF—LIVLRVWTLALNRTES. 0 5 8 9 10
4. bhbhoOF—iik, BEEZMRTES. 0 5 8 9 10
5. bhbhoF—»ihid, HICHMETNDHIENTES. 0 5 8 9 10
6. DbhbhoF—Aid, BOVERZITHILNTES. 0 5 8 9 10
1. bhbhoF—5id, TLyyry—2H2THLW2LiMlN LA TED, 0 5 8 9 10
8. bhbhoF—Aild, BHEELETT LA TES. 0 5 8 9 10
9. bhbhoOF—uhE, RAPAA—TRLTHLRVWTLABTES. 0 5 8 9 10
10. bhbhOF—AiE, WobIZa=f—Yali2tHIKLRAZ LFTES. 0 5 8 9 10
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N COFURMF PN 4 — 3w 1



(&R &) 13
HFERICBITAREORENEEDOBEHEMEICE 2 5%

F/EE 5 (LM KZEKRER)
¥ W0 A Gu kR Y 5 —)
H O B B GuMkgEAEE)
B H & 8 uMkERER)
Z ) ¥ OUMKRFERERE)

The influence of physical education class on moral development of
junior high school students

Takumi Nakasuga'’, Yoshio Sugiyama®’, Yasuo Susaki'’,
Shunsuke Sakata'’ and Aya Kimura'’

Abstract

The purpose of this study was to investigate the influence of motivational climate in physical education on the moral devel-
opment of junior high school students.

The hypothesized model was as follows: the presence of two motivational climates in physical education (performance
climate and mastery climate) promotes goal orientations (ego orientation and task orientation), which in turn increase morality
in student (fair play and cooperation with others).

The hypothesized model was evaluated by using structural equation modeling analysis. The sample comprised 1,282 junior
high school students (M = 13.7 + 0.9 years). The measures used included a questionnaire regarding motivational climate in
physical education, a goal orientation scale, and a scale for morality in student (fair play and cooperation with others).

As a result, the validity of the hypothesized model was demonstrated. All significant paths in the demonstrated model had
positive values. Further, we identified the following process: 1) Mastery climate — task orientation — morality (both fair play
and cooperation with others), 2) Mastery climate — morality (both fair play and cooperation with others).

To conclude, creating a mastery climate in physical education would be effective for the development of morality
Key words: mastery climate, task orientation, morality, physical education, structural equation modeling
EHEHE L, BEORHIZDL & XY, FROKUFTIE

ekl L THEONTICH S L8l HR LT
WS ZEEHRIBLA-DDOTH S (XLEBFHFE. 2008b).

I.#% 8
RERERENEE (UT, FREYESHET5) T

3 BrLOEFRL T SEPERBEORLVO
=D LTHETFLNTEY), JOEPLRLEHFRLTY
(7=DIlid, BEEPFORKEISL I LHFLEL SAT
W2 (CCEE4E4, 2008a).

L HE RS (2008) (2& B EhrEROEBMEER, D
FROBEEZERIEBRHENDE T 2FY, R
A2 EWIL. BITED & EERBER ANBEEROILAY
CRET2b0E LTHEISTLATWS., Lo

1) Graduate School of Human-Environment Studies, Kyushu Universily, 6-1 Kasuga-koen, Kasuga-city, Fukuoka 816-8580
2) Institute of Health Science, Kyushu University, 6-1 Kasuga-koen, Kasuga-city, Fukuoka 816-8580
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T, COREMEL I, AME LTORRMRED HR L
DEVEEZFZBIHEL TR S D EENITAZTRRICT
HABORBELTIOTHS (UEFEEE, 2008b).
COXHEHEMEFFRL TV ZLAEE ESNER
Wi, AEED O b OREMIERIC X o THEMEED
BTo—&ichaZ & (WEIEA, 1995) *, V—L%
FhhwvwEvothBZBENMMLTVWEZE (BIL
2006), HHEICIHRBAOREEDBEHEEIE N &
(R gE13H, 2006 : #84F, 2003) B EBBITOLNLES
5. hEOBEENREERT S0, FheERL

ERENETENDIRETHY), RLTHRLHIIOC(

LOTREVWEEDbh TS (Kb, 2002). BlboZ d
Mo, HEEEMFET LGS 5D H 5 DB OB
LT, $REEOBEELFRT S LISHH LD
VEIILRDEEZOLNS.

ChHEDOEREZIT, hHERE UT, hHLT5)
Tid, BHHFLOMELZRY, SEEOEBEEHEFTRL
TV SERRLELEERTWS (XHE%E, 2008b,
2008c). FBIGHEFAOBIL CCHFFAE. 2008c) &
3L BHEORTHEBERT LW AARICIE, ML @
LT EDBITFEVRH I GV E VS fBE L DS
EAR—IYBEDON—LRTF—, 727 7L 1O
EVo e RIEL ) HABBTON TV,

IhHDT ENS, EHEOUIRLEFRLTHL
DITRFOME» SEHMTELI LI, BELOHHE
DEZWYHAE Vo A FOBEREZFRTIL A
WHBEFLA. Telama (1999) i, HKFICBVTHEE
DEEULAERT DI LA L ELbh 5 HN
R SOLIBEERETILENHLLEHLTY
5. F7o, FREHEH CUMEEE, 2008b) TiE, #
EHOFERICHE L IREOBMEAE DL BT LA EL
ENTVD., LzdoT, WX, FsolhRY
RELZRY A E o 2 EFEOBEEOF RIS AR &
AW EROLIBFORERERET S LA
DHHLNTWVAS.

COREDOFHREZRAABESL LT, EREEHE
BEV BT BRRBEECME ST SR T 2 IS
FZHEAMBFT OIS, COBHBRITFRA L. BAD
HRSFICEBL SR DI AT HEREETH Y,
EERbE BERTFZIAAAL ML) 2EDDLY
R3n-RBEoMEL EFXE N (Ames, 1992a : Roberts,
1992 : Robert and Kristiansen, 2012 : PHH - /MNER, 2008 :
BRI, 2008), WEHEIER SN T IHEDOK
HFHAK FEHICEELEIN, BF2EL TOERD
BERINTVIEMA) LHEHEXTR STV
FOREFHR (Fhicfiftir@drh, BEOTTELR

HEHXNTVEREER) O220f@icklIns
(Papaioannou, 1994). # 2 i¥, MEFHRIIA L4
Wk % $8 { WHEYE (Duda et al,, 1991 : Papaioannou and
Macdonald, 1993) ®°, A% % ¥ % (Ntoumanis and Biddle,
1998b) C&AH Y, PEFHMAIBHFIIHTHIEL S
(Barkoukis et al., 2010) **iifi/2f& (Morgan and Carpenter,
2002) A#HLLHFE IR TS, TDLHIC, Bgo
FEERDRZ AL, ZO®ROTHREM, BFIIHL
TRELAFEBELTENSE. 2%, Z022000ili%
HFouRoOFFHAIL. EEOEEEOHFRICHEN L
BEOHHMAERATHIENTEIERICLIEEL
bhb.

OB TERASEEOEEROFTRICKEE LS
ABEVHLEENLZEBERE LIS, 2O00%EK
B 30BN (BAER) P HETAWTHEEZZML
RN L ENERETHSE. €L s, HIEEDLS
HBREBANOKRICELZBRIIBVT, #AERLEW)
FIDEREEOIRFZITRI LN, ZOEEMO
KBELVECHECTHEETEL LW IHIFEND S
(Baron and Kenny, 1986). ZMh Cid, B#-O1FFM&H»
SEFEOHEEEICE Z ZHBOMICED XS LEENE
ZAoN31255 0. ERERERTIE BAOHROY
KR ELSZ AL LT, RNERNTH L2805
FISRICZ, BAZERTH 2 BIEEmE D BELEH
ERLLTVWBEEDRA TS (1, 2000 FHi,
1998 : B H. 2002). oo HEEEmM:EIL, FEPLA K-
YO L) BRBFHMTAPBREOERHEOBAZNZ L TH
D, AfREmME (b L olizm L 2HAOMFICH
OHdDEME) &, BEEEE (Bdim Lkl %
el oaARZERTIENYE) »*H 3
(Sarrazin and Famose, 1999 : &% E, 2002 ; {#t#, 1998 ;
PEEIZA, 2009). SO ehs, BIRSTERAIS4E
EDOBEHEOMIEATHEHE LT, BEEmEICH
B¥aZ kel

FhTid, LEAFRICBV TR ERE & 4%
DBEENEBFR T HBROENMEHKE L CHERMMEIZH
BL7D%, ZOHEIZOWT, BB FRA L HiE
EMEOMES SHWT 2. WO HER E BEXN
ik, MR LALBY ERHERERCBITZ2HETHY
(Ames, 1992b ; Duda and Ntoumanis, 2003 : Robert,
2001), BRSO FHSAr L0 HEEREICEERS
25T EERBEHLTCVWS (LE2—& LT Robert, 2012 :
Papaioannou and Goudas, 1999). SZBSIC, & 7 IVHRGE % 17
o T B W% (Cury et al. 1996 : Biddle et al. 1995 :
Ntoumanis and Biddle, 1998) Tid, BT FH%AAH
BEEREICEEY5 222 LML TVS. F
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72, Smith et al. (2009) *° Todorovich and Curtner-Smith
(2002) i, BV HHEANEDL S Z & THED HELE
MHEOEICO %A BT 2B L, B HBEIC
Yo THEEMEFRES NS LEEFT TS, £
LT, /MEgErpdis, BEEMENEFLERE->TY
uwid, BROUEHAOREEZIRTVWESbh
Twa (GEN -8, 2001). ThonZehs, Mo
GERRIZBRENYIEEE SR LAHRTE S,

wiz, BEEME L EEEOMBIIOVWTHERS L,
AR — 3% %R L 7= Gongalves et al. (2010) i3,
HEENEEEICEL 525 2 L2 EF VLI
FoTHLMILTWwAS. F7:, Proios (2010a : 2010b)
2, BELZNEA, HE%EOHFANORTCME & ot
AUEEAEEICTFUTAILNTELI L EHIELTY
. ThonZehsn, Btk BEEMEOEEZ
TR EHHMTES.

L7dso T, SO FMAEEEREICEE RS
Z, ZoRELEMEIIEEOEESRICERE L5 L
HHEETES. 7. Gongalves et al. (2010) i3, H#E
EEH L BEEOMEEOAFRITLTVEY,. ZOH
EENERBEELRBHICL > ToL DEEN BT
RO 2T T 5700, BEEMEOLITERICH)
BOTFHAEMA L3 2DEREHWT, 2070t
AIDVTHRE LTV S ENSHLEIIL D ElRT
Wwa,

Doz baxlFxsL, AWRETIE, BROTHM
SMEEOEERICEEE SR Lo HEN R
ELi:7atAl, BT FISAEERENEICEE
%52, ToHEENESEEOEEEIEEE5 R
EVo LHBHREMELAL SO ADRRET VER
RTHILHTED (R1).

HEHOREICIE, KRERPEAZZERE V)
OBtz (BT FMARVEEENYE) HEETH
D, ZhooMeeMEL Ty 5 ER BEMRI, Hil
HOREZFHWT L LCEELARICELLEEIONT
\»% (Duda et al., 1991 : Miller et al., 2004 : Gano-Overway
etal, 2005). F7:, ChITHFICBWCIEOITHHE
SPeHEEMEL Vo ERBERRIIBIT A 8BS L
HEEEZRE LTV BHF% (Mouratidou et al., 2007 :
Papaioannou and Macdonald, 1993) ~Cid, & #idd (3#8E
Mt S5 ERBERMA WA T 2L ED
BHOMBIIBOLATVEN, ZASTRTOLEED
fil., 2070 RIERE Y THHICRE S N5
EE T YAL>R /AN

L7220 T, AWETHE LB E TNV 2 HET
Z &, ERBREBOME-OFHK KU H RN

(T » @od
¥ Gaen)?

=1 RHREFN

DEMEFROHIENTED L E DI, LRI
THMAEEDOBEHEEEFTR TS LI P HBED
RECHHZARERBTEL I LAWREINS. Th
3. FROUBFEHEALEL TEREOEEELHFRT
BZIEDNRDODLNTVEERBEOIS»LEXTHE
HENLDEEZA.

b, AEOBEEEZFMTINEREICOWTI,
HEME L BB L Z-REDOAR—Y =4 (RE)
DIFHMBREIHR IS (BIEd, 1986) 25, £
DRYUIIKREZTHY, FHRETWHR CIHER
CHEL H 2. 20ld, RREORBEFVERS
MCT B, EFOBEENEFMET 2 HEREL
13 % - R N A s -

IhS5DI Lns, AT, LiEoEEY % FE
TELRIEOMBEEIT R, ERHBEARICBT S0
DI FHARCHEEMES A EOEERICERES X
BEVHBEHEFNVERIEL, AEOBEEEOFTRICH
MNLREOFHATHONMITIIEXENET .

0. » &
1. FEANBRRUFHEE

AENRFIE, KEHFO 3ROPELEDOAEREIS204T
Hot:. FH&id, IROPFHOERRRUBIKE,
REEAF R RO L TRES L HEHKOY IV EF
BL., WEOMDZEELL:. TXTOHERILHA
DI THEIBOh 0, HYORBEEFRRICH
ARKEHE LA AEAKIE, SPERTHREAERED
BIZEILL, EELTLSo7 BRNICHERKEH
T & 7R pEIE, 12844 (HMLHRI7.3%) Tho7s. 4
MM EEE, F— S ICREPD - 2HDEERV
12824 (F%)ME%99.8%, Y F624%, &KF658%) T
Hol:. FHRREDOFIYERIZ13.78 (SD=09, 12~
158) Thors. ZEMMRIE, 1E4429%, 244429
%, EHAUFZ[TH o7,

2. PERY
FEE, 2011E10B A2 S11HWADIC T TERB S
(AN
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3. FAEREAE
@ H#HECST3BROVBETICRE

WO FRRENET 2 RECIE, BRIZH (2008)
WKLo THESNBE BT 28BS T ZHANE
REZMEHR LA CoillE REIX. Ames and Archer
(1988) DER HEERER % IS F A & PoEFHA
D20 A BRIV EHAZFMETA2RETH
5. WEREORTRUTHIE REFEAD3IKNT
(Mg oESEm ], [HREEN], TREoRN]) LME
RO 4 HF (BhioBELRE ], [HaEEm], [
Fl, [AFS]) o&RFEFRERAEHBOEE28HE»
G ENTV2. FHEOMHEIR S5BEOACHE
(1 107K HTREVEFHA~5: L HTIEEDH
¥7) CTito7-.
@ BEEMYRE

BEEMEZ TS 2 RECIE, #BHE (2009) 12k
THESN/-HEEMEREX SR L. SOREI,
rafEm] b rpgEnt] o 2EFelRshTs
D, FRFZRZNSHADAHIOEE THo7z T
TOHHEIL [RBEOBRETEDE I RLEERIILE (O
Tl o) EBRWETH | v Rz LTEM
WAL LI 2o T/, HHDFFEIR, 5EOH
EAE (1 1 FoDbTRFVETRA~5 1 &LHT
2ENEY) Tiro .
@ RFEODBARUVAELRVEARICETIRERE

COWEREEL, RELRIY HARME L DB
THNAONBETHIL SN TEY, PPN
BARREEE CURREH. 2008c) DAERE IS
THREICHERLCOTBZER LA ERL/-TH
&, BFH - AR—VLHEICHET 2HMR 3 A LRI
BREHE 3B Lo THHOKRBIRNRLELRZNAELD
BRico>w TS, By, BEREQRINIO
Rt ETRH oo, HAZTLIZG-POHEiThkok. *
Dk, WEMSZYMEEZRE T 5 -OICEENE TS
B, HRENETFSHOTMTHT TR o7, HEOHF
ik, SEROBECTE (1 1 o7 (bTIFh
A~5 KL HTIIENET) Tiior.

4. EEEHERR

ATFFED A, HE R 5047 B OV 3L 55 ok i o347
WKEDRIET 5. OB B ETFNVEERDOT— 5~
DBEEIEL, Goodness of Fit Index (JAF, GFI &% 53),
Comparative Fit Index (LLF, CFI &9 %). Root Mean
Square Error of Approximation (EAF. RMSEA £ §5) @
HFHRE» OBRET 5. GFLIE, EFMHT— 5 05t
AT EORBERBITE TV a2 HELL-bD

W2k H2% FH254:3 )

Thsb (B 2003). COHFEORLIEZ, 1012 T
EHEEIE, BEORVWEFVTHS LS,
0908 kdrn = LA E Lv (1U4, 2002). CFIi%, Ht
MEFNEGHEFARBOEHEZ ZR L 72 LTl
EORBELZITHIRRETH 5 (F1F. 2003). ZOIHEENHE
#iE, LOUSEVIEEEEORVWEFLTH B LIS
L 090LLEH S T LHRF Ly (ME 2008). RMSEA
2, EFNOBMESOEEEIY RV CREEOK
ST AR TH S (EF, 2003). CoHEEOK
i, 0.08U T CThNITHGESBEERTwS (I
A, 2002).

L7255 T, @A EREo%EE, LA (2002) &4
35 (2008) % £ #C GFI K U° CFI i30.90L4 1., RMSEA
IX0.08LLF & L7z 7., WENE I LA KI (F
HERCERERZE HEERE) oBlREiTLRo7 &6
I, AFIRICBOTHERShARE (bE & ol h RO
RDELZIYMACHT HWERE) 2>\ Tid, GP4%
FICE VB ORNEORF 21T o7z, T XTOWEK
AEDEFMHICOVWTIE, 7003y 7D o BEEFIIH
L. SMICHwONTRTOFTAKEIZS%E L
2. BB, SHICIEE Sy 7 — T @ PASW Statistics 18
72 & U Amos 18.0% il L 7=

m & R

1. FREABTOELXBFEHERURYYE, ERED

e

HHEICBT 2 HE0 T FHRNEREORSFHA 3
RFRUBREFHA4EFT EHFENEN4T0H
AEl28HE) ORI NhBEFETFMIIOWTHR
MEFIMET o725, EFVOBEERREL,
GFI=.920, CFI=.904, RMSEA=.053¢ %), FXTHIE
BILG@EAETRVEH S EFED O KIS,
REQCEFMHE LTZOr Ny 70 o RBEHM L.
BB ZHRD 3HTF O o HBIE, [T ORI ]
a=.75, [EE@ ] 0=62, [EHOBEN] a=60L %D,
BEFHEO4AWT O o FBUE T EEH O 20
a=.75, [#EEN ] a=71. [BF] 0=.78. [2F & ] a=.65
Tholz B, FHiL s FIEEREIRIIIRT.
BEEMERIED [AREME] & MREEmEt] ©
ZFhZh55HE (R0%E) »olkshsNTES
WDV THREMEFIN T o725, EFLO
WEEREIX, GFI=.970. CFI=.974, RMSEA=.071¢ %
D, TRTOFBEICIIEEMPRV EHET SN D HAEED
Lz Riz, REDEHHLLTIa Ny 7D ath
BEHEBLZ TEREMMN] 2e=89 %, [RME
k] 13 a=84Th o7z &b, FiYfli L BElfE%EIIE



AU - #2100 - MY - BUH - AH R BT A R E R ES RO MEIEIC Y 2 2 HE

®1 REOKHRTE & REBOERMTS

THE REES 1 2 3 4 5 6
1. HHSER 3.00 0.61 -
2. RBERAR 3.54 0.64 19 *=* —
3. BaEEmE 3.37 0.96 35 *+ 07 —
4.  BEEAN 4.01 0.76 10 ** 55 ** 30 *+ -
5. fhEEDIBNH 3.88 0.76 -.03 59 ** 18 ** 56 ** —
6. AELZMYAH 411 0.67 -.03 49 ** By 55 ** 68 ** —

**p<.01

£2 MBEOBARVAELRVEHRCHTZAEREOETF/NE— 175

17

BFAsi
HA FiylE REEE E 1 -

F1 {1Z LD N (a=2.81)

X18 (hEDFEBERITCLET 3.7 0.9 -103.73 .85 -.13

X19 SHAL:-BWERI-LTWEY 39 0.9 -94.86 77 -.01

X20 ELALSSMLTLVET 3.8 0.9 -84.88 .67 .03

X2l ELWOHEZHORVEBHE->TOET 3.9 0.9 -82.88 48 .29
F2 AEGRYEEH(2=80)

X22 RERHET 42 0.8 -58.15 -.19 .88

X3 ROSNIA—LEFHOTVET 42 0.8 -58.57 13 .64

X2 SWNRETLEROET 39 0.9 -78.90 .00 .63

X25 BHOHRIZEHTNET 4.1 0.8 -58.58 .20 45

X26 HFEEHBLTVET 4.0 0.9 -75.40 35 .45

F2
BEFrEE - 73

X RCHERKRES%THETH-. (n=1282)

ISR

b & DI KRORIELR DY MAISIWT B MERED
QHHBIIH L TGP iTh oo & 2ATXTONH
THENAR L. SHEORIMEZRMA L% KE
WRFSH Rk, 7avy 7 AiE) %ffo72& 2
A, 2HETFH S hA (F2), F1HEFE “MhHo
EREHFITETT, L ARHERLZLTHE
T R EOPIFEVREESMICET AR HEI»S LY,
MbgEolghl Laal E2HRTIE, Bk
3, DL NN—NEFoTHET L EDBK
RN —VEESFICWT 2HE» S 2 D, [AERE) HlA ]
tiwml Mshz2HEFoFREELTIOr
Ny 7D aBBEHENLAEZS, H1NTO [bHE
DF] 1da=8l. H2HFO [RIELHDHA] X
=80 %Y, HERTOFEMHEHR I TV (%2).
kS, BZENETMTICED 2ZRTETFTVOT =5

DBEEIZOVTRIFZIT-72ETAH, EFVOBEE
X, GFI=.969, CFI=.973, RMSEA=.076& %V, $XT
DB EENR O E SN B A BEO LN &
B, REOHIZIE, EEIGHEICHE> TWBEH bRER
anz.
REMOHMTIE, RETFMA L PoEFRLUIERVR
DHM (r=-.19, p<01) RSNz, BEFHEE, B
FEMEICEDREOIEOHBE (r=35, p<.01) HRES
h, BEEAECEVAOHBE (r=-10, p<.01) 29K
Ehi. ARENMIE, fHEE OB RUARIELIND #
BIEWIEOHIM (r=.18 : r=.17, W¥Fhd. p<0l) 7*
e BEFMAE, REERNN L FREDEOH
B (r=.35 p<0l) AR&Sh7. BEEmMIE, bFE
DOHHRURELZIYHMAICEHVIEOHB (r=56 :
r=55 WIhb, p<01) PRI N
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2. REREFNOLERFEM

B2 1R LAEF NV OMMISHEER (EECRllE
ENLBVER) £RL, RABRBNEYR (HHRlE
NEH) 2RLTWAS. XI»5 XITOBRERIZI,
TR LABF BT 2HRITEEINERED K
B4 oI BEEMEREDOTE MBI TV 5.
X185 6 X2612id, K2 ITRL LB L DB RTAILE
WO MAEZERTA2HAFMEITOA TS, #F
BT 2BRSERANEREIETFHS BEER
URIERUHF BT 2 HEEENEREIHEBRLH
Wk, MEFMICBVCIDE) LBHEZHAVEAD
&, FHFFETIZLA (2002) /ME (2008) PRdEE
BEREOXEMEFALTEY, S0k LiklfizH
AT 37201003 BHEROEEH0UAMICNDEZ L
PLEILEEZNLTHS (BH, 2002). ERICEFICE
JA2WBOTEEAKNERENEMHE IZ28HEH Y,
ORENOHH %R L30HEHZKIBISHBZTLEY.
BHEICBT WO FHRNEREDIEREETEE
IZLTW/%f7HF% (Papaioannou, 1994 : Goudas and
Biddle, 1994) Ti&, HFHR2HBL T2 En %
WMEICBVWTLRFREEZHWEIEELE. b, K
2R TSR LRI TR TEELRRTH Y, ER
BAEELRNA, BREIATETEIEVWISATHS.

Y, RREFVDOF— 5 ~DBEEIZOWTR %
ol ZOHEE TRTOFBEIIBOWTHEAMNRWE
i s bl (GFI=917, CFI=.931. RMSEA=.058) #%

|k W25 TH2BH:3 A

LN (F2). O EdG, KFEIZBIT RS
EFNVIE THLREBEETEIETLATHHETR
5.

R, BB 28-S FRAAIEEOBEEIC
E2ABORMHIIOWTRITZITo7. FOHL
Mg & DIBII) 12 R>=63, [AELZBY A & R*=52

£3 FHRRDERRETNMCHITIRAETHRO—K

X1 SEEDRMER

X2 i@

X3 RBOEN

X4 BEAORBEM

X5 BEER

X6 t3aF

X7 2 FE

X8 AsnhthonttsVLBh TISEBofzLE

X9 {0 AKYHEBL TR I oF-&E
Xi0 DAL HBLTESOANBENRTIVEE
X1l #AGEHISEBEh TS EE
X12 BHIZEB AN, LIESIXHTIANE B oL
XI13 1(SARELT, K50 ERBLI-CEEBUIEE
X4 —EBBIZFALT, PoETEDLIU oI LE
X15 RBERYVEBLTY, PLTOEREZBLTSEE
Xi6 A ORH>TLSBRABDONEHLY) L&
X17 ESLELSELDIDOMNBNALET R TEEE

RBIRES

REFER

BEREMAE

x8 || x9 BIO x1 || x12
83N\ .84 185 ~14 /.11
BEERE X g
.80 NN R2=,63 —
X1 ~ 39 -04\ . .00 e 68
. M \\ o)
[e 2 (mumms ) — ol
? Sso : .66 ‘_XZO |
66 08>~ \ -
RS R \‘ 72
221 heS X
) ~o .59
77 176 . . \\ X22
= ' NAPS -
X5 . 29 Sy NIET 71 '
REFHEK HRYEA X24
X6 g —_—
L 179 66 41 51 23] X25
X7 - N —
‘ 19 FHEEmEE o3] X26
GFI=917
ORI 931 68/ 70/ |76\ 72"\ .70
RMSEA=058 x13 [ | x14 I;l?l x16 || x17

B2 RPBBEFHORR



AU - AU - AR - BT - AH P ERIC B AT OREA R DE TS R 2R 19

ThY, B E OB R [RELZRY HA] OED)
ZHS0% LA LEFHHTETWBE I EAG, KFEICBITS
RSLETVIZ, BROUFHRAIEEOEEIEIISG X2
EReHATHIEDLODLERB7255 (M2).

3. EHRTEFINOIBA T

HHEICBIT 2B R RN EREOHEEKH S
BHZEHAD/SZ2DOfHIE, $XT.66LLEDMH%ERL
(WFhdb p<001). BEGEEMEREOBAEELRD S Bl
ERADNRZADOMHIE, $XT 67 EOMERLE (W
b p<001). MFEDHHRPAELI ) MAIZMHT
SWEREDHAEZED O BUEB~D /S Z2OMIL, ¥
RT S EDiER L (WFhd p<001). CHZE
5, REICBIT WO EHKRIERIE BEERN
HRE, &L OB RUTAIELZI D AT 5HlE
REOMEER L BHERE OWRILEYISHIE LT
AT PRI,

BWT, EFNVORRBMEHEZRTAAOMISERT S
& BRFHKIIBRENEICAHRLRED SR ZRLA
(.39. p<.001). 2L T, EIBHTAL SEBE T -H
TEAER, (ML O] RO TRIEZID HlA] ~
DERLNRAIRET, HMENHZMFREHEZSh L)
7o BENZBBRICOVWTIE, REIFEHEA»S [MbEe
OHN] HBLREDNNANELEND, ZOHRED
RESEDLTILLDTH o7 (14, p<001). F7-,
[RERDHEAJIZOWTIE, AEL/SAERSLdo
oo BEFHAGREENEICHELIED/RAEZRL
(66. p<.001). FoFEEmME, TMuALDB] R
CIRIEZI ) A OWFICHERIED/SA ((bE e
O] A, TAERYALAL .51, wFhb
p<.001) ZRLAZENS, MHENLZMEIH D EH
MRINL. EEAZBEAICO VTR, BEFMA»S
(e & DBH] RO TRELIY HA] ICHERIED /S
ADFER SN (B L DI 13 48, [AERIY H
A 1229, wIhd p<00l). PEFHANSDIRRIC
SVTIE, MENZBERICBT2RREEEBOM TSR
MR L, HEOLZNRICBIIREFEEEOLD
THHEBENROW S CHERI N0, FhEhoR
RIZOoWTHM LA 9, BREFHRE,S (L En
7] ~oREEmNE % S5 5 B A & RS
ZEA LV EEDREERER 27 (66Xx41) & 48T
by, HEHROFIAKRENHERLA. KIS, BoER
BE2 o [RIELRI)HA] ~OREENEE BT 2
MR e BEEAELEN L2 VEREYHREELE
h .34 (66x.51) & 29TdH Y, MHERHROITHKE H
I YA

INRLDOTENSL, REOHIBETHL [hE L 0
N1 RO [RIERMDHA] 28D LD, KFIC
BOTHREFHAEZRET L EPFICEETHS.
AT, ZTOMREIVRET ZoDI0IE, REEAEE
ERICHR 2 LELH 5.

N.E R

ABFETIZ, BT FMAA B EEREISEEL.
ZOHEEMEREEOBEEMYICE 2 2L TR
BREFNVZRILL, HoBdETFENVCT, ZORSE
EFNORUUERIEL 72 ZOHE, AWETHRL
TRBETFNDT— S ~DBEEE LT 2flizRL, £
DETFNVORNES RS R

9. ST EESAD S HEEREANO FHlICOW
T, W FHAICEIT 2 RSEMAIE. BEERTE
KB sHEREREE TFIL, BT ERRICBITS
POESBSIE, BEEMMEIC B 2 BEEmEE FHIL
7. Thnid, SRRSO ARENE R R S
BRI Y, POEFMHASAEEOFEENEZ O 5%
HichbZl 2R BLTVS, L2 LED2S, REFH
SR BGEF AN HEE RN L TRBEEORE %
RLICHOIFTII v, RESFMAD & HIREMEA~ D3
ADMHIE 39 RN ER L, FHWHIEZHI5%TH
HDIIH LT, BOEFHERD S RBEIEAND /2 O
3.66LB D ftizRL, SMAIEH0%TH 7.
U, BoR SR SASRBGE I % VT 5 ARE A
W EEREL TV S,

KIS, EHFHREAL O [fbHF Lo ] RU [RAIER
WO HA] ~NOTFRIZDOWT, HFTEIEZHENT DY)
AOMNBERE L EA LW EOEEHRTIEE [BH
EDWBH] TR BEERNRI DAL LA IED /S R
BENLH, TORBORELEDLTILEDTH-
7oo THUL WBFEMEAN MbE LBl 2FRT 5
SEEDLTITIEHEIEMET L LERELTVS.
o7l WREURBEA [AELRDHA] ITERLTY
v ER, RBIFEMEAFEREREZ OIS
M e D)l RO TAELRY HA ICREL TV
WwWIlEdhs, FRLOERITEFEEOFTRIZ>VWTER
FHRZBWI LRI NS,

JATHFFE (Gongalves et al., 2010 : Proios, 2010a, 2010b :
Gutierrez and Ruiz, 2009) Tid, WHIZEHAR LEED AT
BB IR L TADEEERT I LMEIESh
T, AFEOHRIZ, ChooXiFiEs —%L
ZWLDTHols. DX LRV LRAFho—
DLLTXEXEZ OGNS, CORFFHARSLBERKE
MEDWRIZH 2108 & DIBEDOIRZ FITiE, WEXL
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EHELTER H LI EAIE SR TS (A,
2002 : WEHIZA, 2009). BIRIE, HANEZEKRALD,
FANNVDOFLETRIFADMB L) L) ITBF LD
BrIiC LR 2R T 28MIch s EhHHS N
THEH, BRKEHOHESHAANIKBEAZVWEFED
hTws (BHE, 2002 . FHIES, 2009).

L7zhs> T, RBIFHAD & ) 2 &L lh T2
DRARRTICBVTHEN R E 25 MFEOHFAEIR, H
AR TAEMFLALTOTIEILL, EVWiEEOE)
FANNTH Y & V) BT Fo T LWL D
3720, Wz LR EDBF LD EHEDS
Sl DTIE R tEZLNSE. LHL,
WARIFHSIX, RO RLBEST S5 2 & (Ntoumanis
and Biddle, 1998) R NFEHHEZ LT 2 ¢ 5 (Curyetal,
1996) Lo/l EPBEINTVSE, LHoT, B
BRCEROETF ICHAFHALMY) AhsZ i3, 4
HORLREHMOBAREET EHTL T ) ThEMAH 57
D, BBIFHAOBRFEIEZIRETHHLELS.

BT, BEFHA, O [MUEFEOWH] RU [AIE
ZIY A ] ~DOFIZDNWT, REEEY: A EAT S
BEOMBEHREEA LW EOBEBEHROTRTIC
FELREONRANER SN, Thid, PuEFEHAH
[MbF L] R TAELRYHA] #FRTHER
WaBH, FOMRELIMDLIDICE, BEFHA
KLV EROREENEEZ MO L LEETHL L
ZIRLTWSE, L) LAV HONLEALLT,
PoEFRA O TREERMEDE £ o 456 L, B
EREDEMZT OO NHEBREZNOL DI
EHRTHEVWIHBERFOLELZ SN TWVS (Ames and
Archer, 1988). Z @ &9 LA EREOEEIR, BE LY
bIFLTELILEMERTIIRL, HEOHEML*
AFNERHBTHIENELTHY, Z0-dIIEh*
BT T5. 2%, HOCOERIHEHlE & oL
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Classification of the factors related to occurrence of illusions in sport

Akira Anii and Sotaro Honda

Abstract

This study aimed to collect various examples of illusions in sport and classify them in order to make clear that what kinds
of illusions occur in sport and what factors are related to occurrence of illusions in sport.

Nine hundred ninety two athletes that consisted of university students, postgraduate students and teaching assistants par-
ticipated in this study and answered questions about their experience of illusions in sport in free-writing questionnaires. The
data gained from the questionnaires was analyzed and classified by employing the affinity diagram.

The factors related to occurrence of the illusions in sport were classified into 13 categories; 1) the environment in sports
venues; 2) weather conditions; 3) differences of equipment; 4) characteristics of opponents; 5) perception of objects based on
position and direction; 6) how a ball moves; 7) sound and voice; 8) playing contexts; 9) physical and mental conditions; 10)
pressure, nervousness and anxiety; 11) presence of other people; 12) past experience and ; 13) personal superstitions and
popular beliefs. These categories can be classified broadly into personal illusions and cognitive illusions.

The above results are a proof that there are various examples of illusions in sport and various factors are related to them.

Further research needs to be conducted to examine more detailed example of illusions in sport and classify them.

Key words: qualitative research, affinity diagram, perception, cognition
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Differences in the effect on the training for boy and girl junior high school track and
field players considering for grade, physique and event: Using control tests

Hidetoshi Ito'’ and Osamu Aoyagi®’

Abstract

The aim of this study was to investigate differences in the effect on the training for junior high school track and field players
considering for grade, physique and event using control tests. Tests were conducted on three times using 80 junior high school
track and field players (47 boys and 33 girls) during the winter training season. The relationships between 10 control test items
including measuring/training speed, endurance of speed, aerobic power, and power in the upper part of the body and power in the
lower part of the body and such related factors as gender, standing height, body weight, grade, and event were examined. The
effect of training according to standing height, body weight, change in standing height and body weight over a 1-year period,
grade, and event by gender were tested using repeated measure ANOVA. The results were as follows:

1) In general, more statistically significant differences between the groups in each related factor in terms of the effect of training
were found in boys than in girls.

2) In boys, the examination of the effect of training indicated that all factors except for the speed factor in “grade,” endurance of
speed in “events,” and aerobic power in “standing height” and “body weight” showed statistically significant differences
between the control test items and related factors. Change in standing height over a 1-year period was associated with a
significant effect of training in terms of endurance of speed and power in the upper part of the body.

3) In girls, we found significant differences between the two groups in each factor in aerobic power with “event” and “body

”

weight,” and in power in the upper part of the body with “grade,” “standing height,” “body weight” and “1 year growth of
standing height.” However, as in boys, there was no significant difference in “change in body weight over a 1-year period.”

Suggestions for teachers/coaches were given considering based on our results.

Key word: Track and field, Control test, Training effect
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Acute influence of water-based exercise on physiological response
during mental arithmetic and mood

Fumio Yamazaki'’ and Ryoko Sone?’

Abstract

Water-based exercise promotes a desirable mood, but the influence on the physiological response to mental stress is
unknown. To explore the influence of water-based exercise on mood states, and brain nerve activity and cardiovascular responses
to mental stress, 20 healthy adults performed a 2-min mental arithmetic (MA) task before and 10-40 min after water-based exer-
cise program including muscle stretching, walking, and swimming in an indoor pool at a 28-29°C water temperature. The profile
of mood states (POMS), blood pressure, electroencephalogram (EEG) at O, and F, sites, heart rate (HR), and skin blood flow
(SkBF) in the palm were measured. Water-based exercise program decreased (P<0.05) tension-anxiety, depression-dejection,
and anger, and increased (P<0.05) fatigue in POMS tests. The program slightly but significantly increased HR, but did not
change the blood pressure and SkBF during the resting period before the MA task. The MA task increased (P<0.05) HR and
decreased (P<0.05) SkBF before and after exercise. The MA-induced changes of HR and SkBF were smaller (P<0.05) after
than before exercise. At O, and F, sites of EEG, the MA task decreased (P<0.05) the spectral power in the & and o wave bands,
while it increased (P<0.05) those in the p wave band. At F, sites of EEG, water-based exercise inhibited (P<0.05) the
MA-induced increase in the spectral power of the p wave. These results suggest that: 1) water-based exercise program acutely
reduces feelings of tension and improves mood states, and 2) water-based exercise reduces the tachycardiac response and gla-
brous skin vasoconstrictor response to short-term mental stress via the modulation of brain activity in an exercise-related area

of the frontal cortex.

Key words: swimming, mental stress, brain electrical activity, cardiovascular function, glabrous skin vasomotion
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2) EEG \DEH

QL aifD /8T —1ftiiE, 0,& FdWFhoillsEific
BLTHHHAMIZL > THA L (P<0.05). W
BEREFRAFHLAVICK -7 (6D A, B, DB
LUE). GIEIRA, MHIRE, WAERL CICHBIL,
a IR CRIMARELTVA L XIZINBIT AL XN
Twa (FiEH, 2002 : Takahashi et al., 2005 : Yokoi et
al., 2003). #EHEIIA (2006) (., BFELEMPIC 0 AR
Ea BT HOBYEBEL, Choo% kit

WIS A AL 4 A — VML L Ao 41033 (external
attention) A FEF oA T LI LB LML T2
Nishifuji et al. (2011) g, ﬁ?‘l‘f’?%fi&-f&idﬂ%ﬁ
&, HifMERETRA L7 o (8-10Hz) BLU QD
IRIEALHCHBEL, &SIV T RO O®KIE D
HERNT L D SRML - e 2 HE LTV, ABIR
T WIRAMNRO a i/ —L gl s —o{ixt
UTRIERINIC X 2 B L EREED Sk d o 7.
B/t —fililx, O/ B FhofllEBiobnwtd
WIS I X > THEM (P<0.0001) L7: (6 DCEF).
B BT RTAINY 2 BT IKIE R SRR IS B 2 & X ITHIC
BT ESNTVZDOT (FHiZH. 2002). AWFREICH
WTEM LI RHES A ORI PL AL 5
LictEZOHNL. Fah Ol L ik 7 — DRI
L BBRE, SEIHET (0.5+0.1 pV?) IZHANTHE#H%
(0.1£0.1 pV®) IZH WIS (P<0.01) hEH otz Zhid
WY SYIE OO WA HAE L 0 5 BRAhRRIE B As, BRI 1Y
LS KRBURIC B THRMICI# S h -2 L 2mg
LTw3
AWFRDRAEE LT, K TLEFL MR- THBEBESE
23 L b o 727212, KipikEh &) HAsullsh 5 7k
KEBHDTHHDON, F e HKPORKIE T
IO LHERIZEBIDTHLDODEHHETE
BV ENFTSND, Kbl o5& IS S A
T BDIC, COMNSHORFRETHS.

N. x&®d

KAt 7 2 7 €7 A EO KB LR E o
rooETarsLE LTHRL TS5 Kk
DM~ IR REAER b L AR A BRI KT
T%@uow1d$%&ﬁﬁ&&<éw AWROBEM

LFURIES & ORIME R F L ABOABISEIIRIT
T&mumm*ﬂwkuowf&rfé EThot.
A Z R E LT, AKhlE) %175 USRS

&kArlEh % 1740 2 VT80 — 904 AR IE % R i
GHOEBRET o 72 KRPEENE, KPR Ly FEES),
AKHRAT % & 5055 [ i E K Fp Al & K28 — 29°C

B E SN BMANT =V TiTo 7o, MR 5 W idi
i1 POMS 7 A b B X 0257 B ORERAM T A b %
fivy, HR, F-5:% SKBF 35 X UFEEG (0, Fi) #iHliL
7o, ZOER, BBERSMFICB VTR RE)IE POMS
FTAMILoTEFli SN THR-A%) [MY-%H
AH] BLO[R) -BE] OoHHBOBLEHEL S E,
(57 ) SIHOBREZMNES R —Ji, RiEHhoZ L
&Y, [8) -#E] 0B BOARFEMEA L. BR
M2k 5 HR o, ##EobhHUmEik o 4
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TN EDo7H, RRORBTRENALN Do
7-. BEHEAMIC X 5 SKBF o@mAE, MBHERICH T
HEhd, REBOMBTRENALRE»- . R
BB, EEGOVWTHOHFERTD 0L a D/
T—{HEEA L, BT —{HIZHML 7. FilBWnT
AL S B/ 7 —ORIILEEHIC & > THH S
niz. THOOERD S, EHEOKPERH 2R
AHBEREET S, Aot REFLIKBICTLIHRE
boLEZLND. & OIIKPEENI AR ORI A
b U ABRICHTBERE OB B E IR O AR E S O£t E
4 LT B ECRAEME IR B & USRS B R it 3 U B %
BWEGT AT LARMB S .
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