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Examination of game momentum in ball sports using protocol analysis

Keiko YOKOYAMA *
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This study was designed to explain several factors underpinning the organization of “game momentum” in ball

sports. Three experienced soccer players were directed to evaluate game momentum on a minute-by-minute basis

in a international “A” watch displayed on a monitor. The game that participants have to evaluate momentum is an

international “A” match which shows on a monitor. The participants were subsequently individually interviewed

regarding the reasons for changes in game momentum. Speech protocols were extracted from the video-recorded

interviews and categorized in terms of factors related to “individual skills

KINNT3

individuals”, and “teams”; the latter two

were re-categorized in terms of variables related to cooperation and competltlon. Based on these data, game momen-

tum was organized into a 3-level hierarchy, in which variables related to individual skills represented the most local

elements, those related to individuals as cooperative agents with other players in the same team and as competitive

agents of opposing players served as local interaction, and those related to teams as cooperative internally and com-

petitive externally constituted the global interaction. This hierarchical structure was characterized by interdependent

and circular relationships among the constituents.

Key words : social interaction, hierarchical structure, cooperation, competition

1. & G

%~w7wAf@\%éUtowfv4‘iof%®
BOMA AT E (DL Z &0, gLz, il i<|qu)‘
GEDLYEHVETNTED }:Ccc‘:ﬁ‘%/ao bl
AV G [ — 200 ] LI [
ol I[N EEZ LI EDTE D) T‘-Jf‘ ED LIz,
B ey WS NS E R y BB BEN
RIGICIBIGE L T L s, b L<Ci’7 LEfTo T
BT 5 H5— AFRILZREAN S 2 M OB Td 2 720
Z DGRBS DN 5 2 EATIFRIHEL v frVC"lIsZ
LWy =1 ThbH A~ 77 2 KO The Football
Association (FA) 23T 47 L 72 % ¥ (Higham, Harwood,
and Cale, 2005) Tld. [7— 2D ] (CdwkBlE L

T, [#Wy (momentum) | &) 525D W HNLTCW b,
AL BN [ 77— 20| & itk 2 556
12, “game momentum” &3 EI2T D,

[# ] &1d, Iso-Ahola and Mobily (1980) %%, [/
)85~ (psychological momemum)J LoE J'Jg L 72b DIz
HoL, ZITIE, A VAR SN D L9 iy
Mz BTk, HIT "'iJ"é % S -"‘VJi? '3‘ Lbb
LGB E ] A, BOIFBIZES L EE 2 o
7= LD S 7 — AR OB T TE L &
WG L7zo L LRSS Ziud, Bl v 70— A
R LD b0% LW ZRGN] ELZEDTHY,
7= 2 [ ] 2B L ORI éﬂt LD Tl
72\, — )7 C Jones and Harwood (2008) &, v 71—
WET 2R RN R T4 T E PSS L7200)

NGRS e tat e ] H
SRR R > Y -

TR

wok AR

% Graduate School of Education and Human Development, Nagoya University

#%  Research Center of Health, Physical Fitness, and Sport, Nagoya University



fife 111,

W& AT 4 T RBN R
DALY a—%{To720 Hidk, &f)bmJ]W’

bl 72 DTG O T
W21 L

O AMAIZ LB & T — A2 RIZ L B )i IHN)**&;’)#UJ
LMoz LI LGS C@/J'“f‘}: & T HAEE

[HENE DY) k2 17 & v 2R 22 )G cd b | L
I Z 7L A NFIZB L Ca R St Tuhn g J251C,

R 7 = MBI DR~ & 553 5 720121,
2= WD T LA NI T X [ 77— 2D R
I L UENENE L, 2105 ORRE WG9 5 WD B 5
EEZBND,

KL 72 SR AR R M O B % 1Rk 3 2 T A
TN T 8572 Weidlich (2000) 1. f14 /XTL\li

K12 2 D O NN X 2 Gl A9l U -CSCWTIE S oo 4%
) 752 35 203 )Jkéizt ifaﬁ 2 SO S O AR 7
2l UC, A LA s s & Ly o
fiiv f‘,ufum/XTL\@%LU;twotfl,f\wl’J*II:'liii#z
W L& LTz &9\ o 726 IFHIRFS 1 #0501 7
DJ\ WY LRk A ALV AT AR Db DEEZ S

5o Bz X Lee, Lee, and Oh (2005) 1. Jilifs#—Jk:
JIIJ THORRE LRSI TN - T VT T ETI (L()tka-
Volterra model) % I C 2 DD OB AR,
WO IO KA LT 4o Lf_fl}\,f'fﬁ"o/ﬁ'k‘
WRIKIENEZAL S D e Rk L, Foy av—k
RV T OREROINT-H3, i) & JERI O AEAS & # Y
Bl d‘ &% (Neda, Nikitin, and Vicsek, 2()()3) T ok

VAKAE L C AT ADOFADS, a5 & s T
‘/a (He]bmgy Buzna, Johansson, and Werner, 2005) .

R — A Ed, BENITTHWA D AR—YTHY,
—AEOHR T AT BEHEZ B EDTED, TR

ma)ot Ay B DL Y AT NT IS IR 2 )
AL ““~)w/* MEBU D [ — 2Ofa ] 12H
zl/ﬁi 5 k%zbﬁl %o McGarry S8, Ah v v allo
)'(“1'1\7\7]‘5~‘7b’io‘lﬂ“CUJ'%‘/J AN ADOF R
LR L, o =Rk =2 EDR =) — A2
a”ab‘ T, W1 (ebb and-flow) @ X 9 72 77— A OF):
PEALDI SN D & LT D (McGarry, 2005; McGarry,

Anderson, Wallace, Hughes, and Franks, 2002), L7 7%

Mo, &I CTOFGMIMAINTH Y . W Tz 7
7= DO AL PARIIC D &) BRI L - T

W) AL TWAPEENTIE v, F 72— ¢, Hughes,
Dawkins, David, and Mills (1998) &, > a2 — N & ¥/
CTLF o725 Mo 7 L A it il (critical incident)
LU (perturbations) & LB L, v h—TL A D) X
2\ (soccer play in rhythms) 75434 (imbalance) 273 Z
PN, b b — A ORRZAL % 2 BN D v

4)\..J L7zo BARMICIE, HEBRO7F — 2 BIT 5 Y 2—
FETCOFAMO 7L A & L. R 7R84,

A

8 Il & 12RO ) T ) —124)
RLTWD, Ll
WAL B BhiAT,
EZI1ZL, a—}
FN TV,

T CCARNIZE TR, R CE» L
HTC, =2 0Mp2 b E 2 6D [ — LD
] 2T 2N EW S 0TS ERHIE L,
TDION, JEBRBIMNHN D T I — 7 — LD
[ = ZDWAL R L ThH S, %OD;?i‘fl'iﬁlli»‘}"‘il')\'l (Zow
COMPLETRESIIETNT— 5 % H 7 T — 124K L,
[ =L DF ] ERS BRI OWT T L A NELS
HKoONWCTEET L,

Mz E
/NI D /AN W S @5 2

— MIIZORRSIL Z &1
mlmU‘/W)Mﬁ 2= DAY

f=]

ST — 4% %

2. 5 &%
2.1 SEERsnE
3YOY I R DGR NG T b, GRS
DG ORI, 1445, 1LI4E, 104 Cdh b . 22
T X == (LI, GK &4 D). 54 7w v ¥ —

(LR DF &R D), 74—
%) HBHGRER D 5 BT

F (LU, FW EfRd
RS v Thot, S
LR T A L COBHGIRE AT D IIRBNH % 5 A
720, R Y a RO mNAS, f’?‘*‘bﬁ)muﬂj D
RO I N L L EZ SN2 LIk b,

2.2 FiiE

ETFAMGOBME Jazhniid, Voo —FE A
Y S OT L EHk A SR L 7 T % ) B, i
B BHIG STET FCoRasr A 144 T 0T =~
& — (KV-14VH1) CYifs & & QI8 2Mig & &1
NG U 7ze WP TR Z B0 5 2 a7, 12
Tdholze HEETIHNS NI EF W $iL, 52 '“\'»)Jll/
ST 2B A 1T 2 % X912, %o Jwﬂ L &
DD F TN 5 O % 172,
[7—LOFN] OFli  BIE P SmBIE L, o
IG5 143 T8 OIRFEDOETN L > N s
[ 77— 2O ] OFHIiy — M2, e & Bles Ll
L7z — LDz nL'J\j—V WCEHORENTe T
o= ML IR mfl'lh [ =it & &
% 2 WICIERECHll Acésﬂ Twb, H M\’I'I’J 4 flil i, 5t
GG S R94557 I 0D 1 55 & & o )i s 4 o F 7=kt
W2, IR E T OENEN200 MM L) | m%uc 27
TR DG e dd - 72T I AR I TE S L)
LT — A% T A X ICHoR sz,

FHEICRE Y BEEE SIS, - MR A S
[ =20l w3, ZECDL) L AE -7




Ill

MOV TCOHEENRIT DI TARYIZIE, [ =20
AL DAL L7z &R L 2R 0 ¥ 7 A % % P
L. 7= uA XY b ERARD TR L 2282w C
DM ETT 5720 SO MEEHIIE, JEBRZINE D30
Wfﬁéifvw&%mbuLC@ﬂMM$LtoWM
VL #940~6045 M2 E - CHE S AL, 2 ORI &
EBIZET AN AT L >Rtk L7,
HEET — A DO m%éntW%*%t:\N%%
ODJLm TpnERCEMOE SR S L, T oORiEE RS
wh%L\#~LLWLTW~ TR & FED
iﬁ PR FE L F Y BT E LT L e, 8
SIS, i S gsEET— %f~A@%ﬂﬁﬂmT
LIWHE LT, ROT 4 THRBENERTT A4 7RIS
. WL ODOh T I =L, B, T
)RR L, BRI THRL R HITo 2,

3.1 [HF—LOFENn] O
Ml@MCd¢iouﬁ#~A®ﬁﬂMﬁmm~¢
DN, SHOTERBINED [ — L Ot ] OFF

% g 7— % & LTI L 7ze 201k, & TO%S

I A s Lzitiho Hn) (F—2) 23— 4 5 L)1
VERET A AR L T E oL (77— 2 0%L] OFHIC B
WCHEI DR & SIHRE ST R W20, EERSI
H W O 1) 7 5FA & A S LIRS 2 S ST E %
WIEEREELT, 50— DT — MRS TN
1uw\tt FIWE L 7oAt % it 12 A COYERBIG O T —
PREEL L 720 LD L) BTl &I X o T4 05

il =7 Rz [ — 2 0iiiv] oW

AL, o iz, Team B 2SS L -2854121%. 11

‘1'0) l ZEDIFIA 2 TR L T b, oF D, it
ADIBIE L TR 4 4012 Team B D355 & e 721212 4
3855 & TIRIBEIS Team A DR T & bz vy 2 b %
FLCTWDe {ENNNZBU 2 [ 77— 200 ] Ol
Le, BELY [ =20l dEvang bk
filiL 727 — 22PN FE L RCld v & 75“‘\75‘7@0
F/o— )T, 3T, 10 TEDR— )V LR E R
Lfm OCC(iTMmAtBFUMP(%%)
=R LA % 0& LT, Team A 3 IOO%X
F’iLLfJaﬁ{T* . Team B 28100% >l L 723t & — 1 &
b &Iz Jf‘ll,fd*o/o Ziud, AR T
Ty VAP DMF — 23 O AR — JUARSRIEE ] 2 Hl 4 5 &
THONTT =9 Thhb, 0L D KEWEE, Team A O
R= WP L 0 XD/ E WA Team B O R —
WHRLER DN EER LTS, DF D, Ol2tniE
EL T = ADLPRPTAHTH) ., O HmniTe,
EL LD —TiDT — ADOIREED N &R TER A D,
K= EFERBMEN LD [ —208] @
A& ORIGR A MGIES B 72012, 1 DEALHE I

5Tk

L7z UL, HBIETIZBUL =200 @
TN & 43 LRI O RN & SL3E & U TR I3 S
NhH70, EHLHDOIREHIBIL T, 14T o2 %

DI "I 5720 ATCOIBRBINEIZ LD [ 77— 2Dt
N OFFl & AR =V SREIZBI LT BT > ORI
PR T KD 7ok s, GK & DFIZBI Ll B4R
L, A TE LD o7z (GK:r=0.103, 114 = 0687,
n.s.; DF:r=0.146, t41 = 0983, n.s.)o — )i C. FWIZHL
T Y9 AHB (FW e = 0307, 144 = 21416, p<05) 7%

W})JM LI L72b00%, K2 THbH, AT (B3, 2008), 2Fh oz k ;t Pf~
ST DYDY A, Team A O O] Z R 5. LR R — 3 AKX
WCH ., A PN 5418, Team B Diiidt L CRHd 235 & L&w%ﬁwt%béuiia
THbHZ R TWh, F/2, Team A D3 L7238 N2 EERLTWS,
5 10 155 20 25 305 35 40 455
{ . .
2 : L ';':i H
) i {ﬁ,“;4 ,,f
.
K1 [7—2soiit] Ol — b o—14)



R, AR

M3
i s R S R R
Goal Goal
N4 A
4 -‘"d' ‘.'-, A
| NS
i -_ 4} ", M-‘r
T o2 u-u-u- ‘d‘-U‘*' ?-J-p—o" o+
- | ey |
W | L K
* : wanidnnn FW
Team B Goal . ‘ R
- gy RSV CTER |1lo,; | --wzionuuuu L L ”‘3‘0‘““‘ L H‘4JOHI 1 .HSO
Time i)
2 [ —2aoii] OFHlio
Ratio of keeping a ball
Team A
§ i
Team B
50
(min)

3.2 [#—LDFEh] &L -EH
Team A b L <& Team B 12 [ — 2 D] 23 5 &
SEAN L 22 R 2 P E T B 72002, [ — A 0diiL] DR
filis — NI WM 2T > 720 COBIZHhh S 7z
T — 21k, 2 FAORT &9 7 3D OWERAT 2B
LhDTH o720 PRI, A G S B L2105
F o M1 (Momentum 1), sUABAGL0 M X6, 25
4T A FCH M2 (Momentum 2) . EUAPAMG 305025
SR T F oo M3 (Momentum 3) CTdhb, Ml &
M2 Cld. Team A ~GiEAAMEN 2 F212 Team B ~NFiEdLhs
i v o 25, M3 Tidiiiz, Team B it AL AN
W 721212 Team A NGENAME K & o 725 B 9 % 56
ST =8 Tdho o, FK 1L, Team A NJRADMANN 721
A (MI-A, M2-A, M3-A) &, Team B ~NitALhMiiv 72
1;',4} (M1-B, M2-B, M3-B) IZB1) 5% T — LT
— NOFEERBINH OIETTT — ¥ /R LT MIIZ
;]bb\ T, Team A ~NOFALE GG L 72PEHN2 1, Team A
DA [R=IVER ) | e s R T4 7
S Cd HDIZK) LT, Team B A5 [ AN /S AN

N

Tl DR~

N

AR

W] EWs T 4 TR d o 727 Th b &
AN F72, Team A NGRALDMANN 721412 Team B A~
PEALHMEN T T &R G L 72311, Team A 28 M(
WHEEIAN[ NIy IR REE VS AT T 4 T

FHICd > 7270l EZ BN L, INHLDOZ ENG, i
NE TN 2 B2, RAAMENT WD &Il L 72—

R T A TIVFANY 286 & W HI T — A 120
NAMENT WD EHIWT L 72T — A% 277 4 7
TAHWEOEH L DEE 2 5N FIT,

lbliJ\TJZ’\)Cl\ )LHITIT y 'j‘/T’f7 (+) k/{\ﬂ]

T A7 (=) ORI Az 22720 [y b &
nz:| F*)ciiﬂiﬁi‘;ﬁu T EOIMRIN KB, BonT T
RN oY /S N B AV TR A/t s I

N

T ECZ & L7z,

ECOERBNEN DWW T S L7z 38367 — 2 14,
K2V RT L) A7 3) —\2hHSh, 2F0, ik
b o H T —- T —TE LT, [—4]) & [0
A S50 MMASSE] 2d b, s [F—2H0
] & [F—amolgTIE], HmEE A o



#Me7e [5—

LD O

%1 '“[Il‘ll 3 7“/f )),L%nlrl7 — #1)4
. Team A (2|44 58057 — % Team B (2144 % )L["T',7 fS’ -
MI-A HUEASH W () R—= %09 AR IR INADE
kLn‘iXthtvbéﬂt
MI-B NGy TSI A Ly, A
STLEST 7T ()
HOSA G, TA K o), BOSEERT:
= MRS ), PRPSTA P,
M2-A (R, PLAEDHS
B S AZ 128D (), T EED L
THTEL () HBAEMN ST ALETHT ()
M2-B O TINANRET-L Wil otz RIS LZ L7 (4, 287 =22 s
F 77 Team A 25U TV D
CEVDNRAEA LT (o
DR —=icd b L)1 -72
MTFOIMWE Y (o, 7SADND ()
R AW LM o7z, DEIA UHHINZ R 7
WS AN T IR 72
M3-B WAL B2 &7
HINOLFEL DR < e o 72
Yy b b 12l (+)
¥~ OWEHYA FIZ
MTOneEZ A%, BITLTwD
I8y — v DAL, VAR — PN vy —hbn
Mi-A LSV H DT DHDIEW h b ME () DF 74 Y5 L=
) BETRERLS L, F=729) Fv ST 7
A=A CEI ), TICAD DA
%]t[mkwwwwﬂélkwotﬁrﬂuwk I g2 LB T ) —
éhzm 52, [F— A B L ikl & By & & HFA) = T =R T ) —
N JEID & 1) — |2 R —
L [E=v] (k) tb\of N T ) — (25 U — l')v
éhto e I,
[F—2] [MEAH] U AEERE] 1. IREZE 0 2t ' £ A DR | X R— )b
RWb B NN TR LKUMMU(%~A1 M ORAT i
W, E3UIRT LI, BEOL DD B % & T AT iINlIopE
LWL ADORERGSE LT, lL'lxlUfb‘Hjl & o A OBRT | &
LN BN TORFTHITCELNEEZRTEOE LT #l EPNsa1
2, HLHEOREMIZBWCOARFITE S [73ADS

Mz R [HBAHaeflioCT) AL%E

]./x

THI| R, a—

REWZ 72 BWTCORFITCE L Wi ] [

RUISTAIA
. K4

s
VRS LIS, T —2Dh00

Do — )T, [MHAIN]

— B T-H

HETH

bolz T LA DRELGE LT, IR T2

BT

[T R [R— VAT 12
@%éib%Wﬁ

Tk, %5

)R E—
LDE L7z,

A CENAEEZ RS DL LIz, BRI,

1<) Lot

B BT Do F AL
R LN, B Mo d b v a—
bJﬂ%%ﬁﬁwv7rW»J
WETAARAE S 2 IR S VINE

lwnoloa—hR 77
QR

Ky [7—24) & WA #hz2hicowne, [

#E] & (SR HIE]) i THFIL 720 [IEEE] &id, )
UF— A3 Ak Tt@l) 1—(0 L oTHgE 7% 7@ A

LA BIZIE, 7SAR AR — A7 IS BDINETd 5,
—Jic [WFiIE] &, XWP KB T HHET-E0
MR RS 7L A, BIZIE WANDO TV AR SA T v b
REWXITLNETH DL, F/23612, F—aNilEe
F— AMOBKTFI S L Cld, PR—v] om) S 1239
LN E U] 1B AN ESEIL22e [R—V]
DX BN E LT, IRARA 7 — T N
EDOR =W BN TH Y, [FHI] 12BN
ELTIE, AR=AR DF 94 v EOa— MAOfE
BIERIZ RIS 2 INES Cdh - 72



AP, R—

W9 % BN % 77 L A N

L HmE L7,
T gEl
LN T

il

4. £ &
W=D BU D [ =20 %

HOWTIHLE NS LT

FDTDIZ, A T — B
RSN 2R RE LT, [ — 200 Ol
N AT D X SRR

BT ) =L,

T b LA 587

A

9 ABINI B S [ 77— 200 OFHli%
7]')\.*7‘] L7zt d, i (}‘«V)t B CBWTEDT — A
2= A ouAL] BTN D EEHI S L W
7] BHDHTENIREENTZ, OF N, DB DL T E L
JEV/ANNTEE A NN 0N <%®f@%w_tf¥waw
bo COTEITMITTHH &L [ =25 ] &I
FE W IREI 8] B ~C IR BIAR DU B LT B 1) g l,’:l;f)‘

B2 HND, Fio, [F—20in] D3R — )Lz
F£3 T 2T LR T — 2 oM
g1 ) — SR I — R T 4 77l T4 T Tl
T L OBy X K= CEVDISA%mA Tk o TV DAL S
HTHEflioT) ALES 54 A28 =T DY A I TIZONTWIT v
MT-OIM 2, ST/ A% ) v b
A 25—t 7 hOMIEH
) 0 Fo ) AZlif)
g DN N N Al DF 5 1 vHLd ol Enwg A r
RO LM U S, STy 7 DE J A Y35y, S A= AN NS
DE J 4 DS U%, T4 Y LEDD
MT-DDF T4 iz a 7R — )
N 7 DN T W
ME 5HHT-0 B UE A eG4
T KO R— v ISAML, LB INADNY DS S TS 2T
F =TT, R )uhin 5 FIREO U Tz C L F T\ b
KRR, Ml < EEC INATD =AW, BATHF—F
WY XATIIY, 2 ) TR VR TNRCEL
DR =N L L) -7
WIS A, WD T— A TF—
ISA BT IR L, R — VDT
B Wb, 92— haflio ROCET IS AR STV
HEN S A NN, AR= AP TE — T fa g — M) AR — A 2 7
F=~ DB E A FIC 7 ) = OFEFEH A
LSO EZVT D DN FW 205 ME A~
F4 AN 256607 — & Ok
9T — RIT 4 7 .M[l[l AT AT 5
T DB 5] & R= & 1217 < R L, G WBiirco 7 7 vy
WHLNCOIBLTCE, TV AENTD PR T 7, RoTCLESTT 79

MIT-0 DE AT 2w

WHTWLESIZDENIF—o b LTV

(PN

ML, R L A2 LA
WA= R, A S OB
A i)

3o LESA T A
VSR VAY. /A AW
VY ISAD LT nh e

ol

x5 WASE

I)Jj %% JLnII

— & ORI

KT 1 7 2 il

KA A 7 Rl

"‘/H’l DD %

i b,
voa— b DAL,

WoH >y a—bkiro

T %

Hao— |y

ANAERIA, DEOY YT I A
WA LD I A, by 3R
Ta— bR LD

N 7 TAYMDE Ny TADINAI A




T —

RSNz, O F
H%L<mhtfw

Lo GiMiis Nz ity
DL R & P LR
V235 etV AN NN Y 4 B/ 1L11\/‘VCU‘Z> @ L EIFTCTERVD
DEEZBNDe IS 200O8H0E, R/, SHI2E
D7z DBEDHREDS, [ 77— AU ] 1Y
BRLTCWRWEN) ZERRIBTLLDTh D,
ZZC = aojii ] OFHINC B % % e H M\‘
FCH] B 202 2 72012, ST — 4 & 7 3) — 129
B 720 K FPRELMMALE LT, T— 4 t1InU\
M. SSHIMASRED 3212 s vz AR T &
IS, ThH 300, BiEfitGe LC [ —a0iii]
FHOL L TCWAbDOEEZLNL, 2F ), MAFTEE
Vo 720 D i Ze B3 (local element) & 2 O WEFEN
DOMAAEH . 37 7bf)1|ul]\l & o 22 R AT AT
(local intemctlon) LSS A AR TH DT — A
&lﬂ/)f:'}\‘ﬁ&lfl"ﬂ]“ufﬁ:ﬁ‘fJ|'J (global interaction) &\ %)
Wi Cdh b0 2D 3ODOREEOBFRIZOWTE 2 Th
Be KR TF— DT LA 2L SZADBEDTN) I3,

d*o

% % 4]

(_.

ST R BT HMASETE, B2 AE Y o — bR &2
BARITTZ DD, T, TR EHTH D
Yoo MK LT, KIS 2 S ADBEDR Y IR L 7 B

:trbo%zoé:)’zbhzgo O &1F, Weidlich (2000)
MW/ZTAvH YXVATFALIEI ZukiEE <
7DAM TZ’&#T% KA DR S A7y 7
""" WA FRTCH DT L%
RLIzZ k& %)I:;{:Hﬁ:obﬁ ETED, DD,
NT I THDWNNE Ny TF o DELLRD )OI T
[ — 2O PRSI CHWDL LD TIE R, X4
V2 B B R ) 2 5 AN X 912, 3O DORE R B
HTET [ — 200 PR SN ThbDEE 2
55,

Fo850, S AENEIUI LT, s
BATH1 & &) 20O S A7z, gl & By 5|
XL, W o E O HEIHRIC L 5T oL DT
BB, ORI KE R L, TP LS, e
@wa..uu’ﬁ WMHAEMTH Do PlzIE, HLHETOW X
WADECTNORETH/NARFTH)EE, KD A=Y
PHHAZICHE S 5 2 8L 3 b BRI R R A 5
WM Do F72—H T flm‘b'l%& . e o
AN AR T B eV 2 Bo BIZIEL K=V EEED 3
TITFA T o ¥—% b3 & &, K=V RR T M
TOWMEE WL T2 v e, T4 T v ¥—

NS

WBHITFOWEETMWL TRV EHEB)ETLHENS
7oy TG ) H AR & 'A"’"5<1Z“v"“7)§ bo OF
O, SR—= 77— A2 B 2R B0 X0, i (co-

T
W

ZENTE, Thbi

(competition) & o 72 AT & LC
ST & RIsy s b & &

orperation) X

itz %

¥ & [ —Aoiii] o

NLHLDOEEZBNDL, AR—
% i B

it Ro35e 6 & NRBaAY (intra-coupling) . AH T (inter-
coupling) & [ X2 CTHI LTV b, T2 Tld, 240
HET-O DM BIAR, D F D ARWE TV ST ”!‘1’]‘
O E RS E LI DTH DL, T, Bix 2 AU
)& WEGIE L 72y 2 0GR T8 7OV L v b t
DI, F— LN B NI T — AW & o 7 KA A
WD T ENTERp ol E 2 H5NL, — )i TIET
AR OWIE Tl 2 IR E) 7€ 7V & PRIk L
72 2 MR 1T VDS S LT b (Kuramoto and
Nishikawa, 1987 ; A, 2005), ZALid, % < ORI T
W O TAE NS & 2 WL IER 2 B0 9 2 €70 C
HY . BISRARIE, T 2 — b= VCORROINT
S & FEF AR ) k3 S e S SNTn b
(Neda et al., 2003) o [WH & IERIP & 1, I & 35t

2BV 2% F LA
VATANELTIR T2 Mchny et al. (2002) 1

rvm /

; GIobaI Interactlon ]

Competition e

@)

Coo.r.;.).ératip

Local Interaction 1

Individuals k "\vi/@orpera -

£ ~. Competltlon

o . 1Lo,c/;I”Eléaént|
Individual Skill \.

N

R4 [7—2s00i] ey 2 %N



i

WA 2L DEH 2SI, F— L&D KIF I
ﬁfﬂ IBWTChH IR EAEY G ENL N L
WCTE Do y;ghﬁmﬂwf-%r“)wi\ 2 AR 1B TV

BAET B bOCTh Y KA & T IHI 10

Wy bbb T — A A OMIAEIC & 57— L0
LR | U AR Lo TV CHINCE 5 2 & &R
g HlEzHMD,

PllaF t&)é I ANIRT I - Ao |

WL b iy 7 4 w: L Coff AN EhE,

JHE L TN O R R wifr

ST AR AR
KIS A & L

TOFT— LNDHMR T — AW OB & - TR S
N5, 20O i, Mateus (2005) 25, 71— —
v a v (glocalization) &\ &l A& IWTC, o —
D7 —2ZE, T — A &) R 2 BB 12 B vl

e (attack) & S A &) i)
BRI BT (cooperation) & (opposition)
LV 2T OOMELEN D S D ST S &
2D TH Lo AMOMR) TR & LCHAM

R R o 1) R WA 1| TR, SN AN 2 11 K20 7% 1 B 41 )}
ASHLLYC (Amazeen, Schmidt, and Turvey, 1995; Oullier,
de Guzman, Jantzen, Lagarde, and Kelso, 2008; Richardson,

(counter-attack) .

7 b

Marsh, and Schmidt, 2005; Richardson, Marsh, Isenhower,
Goodman, and Schmidt, 2007; Schmidt, Carello, and Tur-
1990; Schmidt, Christinason, Carello, and Baron, 1994;
Schmidt, Brien, and Sysko, 1999; Shockley, Santana, and
RO - L S - K 2008) 0 NAT Y
“]‘*)l/’(’“] T Ry T ATO 1O
(i) 7% & (Ardujo, Davids, Bennet, Button, and Chapman,
2004; Ardujo et al., 2004; Davids, Button, Ardujo, Renshaw,
and Hristovski, 2006; Lames, 2006; McGarry, 2006; Passos,
Ardujo, Davids, Gouveia, and Serpa, 20006; Palut and Zanone
2005) b A HNLA il A T ICE AR %
BRI o 72BNE A BN, COZEIE £ < 0)'1)|"Ju
D3, Tl & e & D MBS 2 R OAN A &4
pt'C\ OB BIHELS ‘Z>;t7i’ﬁii9ﬁf:f:&/)t%‘7bbh
bo L LD BHEEOE L DFLRIZ BT, 1Hhild
LVIEBEDABDIRWD S TN TH Y £72, £5S
AT BT, 2 hﬁ‘lh MZER LT EES
7!1?5 o PEVL AT D VI Ly s & am U O
LTwbhbnes ,UoﬂZao Z ) Vo 7ZIRRAIIL— v
BB ENL K= —ald, AMoEE)z L -

vey,

’l Acéﬂf?o{l N AT W% S 2 72D ORE T o T
Thb K‘oﬂ

7;&1;}]-7 :«:~;wf—L\ O [ —hopin] 258
MO J:.’r@ l ’C;M) MOZERHSMI L. S £
NENDLEROFEM 2 53 W %l U Tl il

WiNgIC CE L L) ek R a mm DD by &

1IN

iR

W, K= =22 BnWC [F—aoiii] #1Eh
2 &) B ENREFTE LMBBBLZ oS b & &
Ry = ALK AT LGS 5 2 LD
iCdhrEELDLNETHD,

3 Wk

Amazeen,P.G., Schmidt,R.C., and Turvey,M.T. (1995). Frequency
detuning of the phase entrainment dynamics of visually
coupled rhythmic movements. Biological Cybernetics, 72,
511-518.

Ardujo, D., Davids, K., Bennet, S. J., Button, C., and Chapman, G.
(2004). Emergence of sport skills under constraints. In A. M.
Williams, and N. J. Hodges (Eds.), Skill acquisition in sport:
research, theory and practice, 409-433. Oxon: Routledge.

Davids, K., Button, C., Ardujo, D., Renshaw, 1., and Hristovski, R
(2006). Movement models from sports provide representative
task constraints for studying adaptive behavior in human
movement systems. /nternational Society for Adaptive Behavy-
ior, 14, 73-95.

Helbing, D., Buzna, L., Johansson, A., and Werner, T. (2005).
Self-organized pedestrian crowd dynamics: experiments,
simulations, and design solutions. Transportation Science, 39,
1-24.

Higham,A., Harwood,C., and Cale,A. (2005). Momentum in soccer:
controlling the game. Coachwise: Leads.

Hughes,M., Dawkins,N., David,R., andMills,J. (1998). The
perturbation effect and goal opportunities in soccer. Journal of
Sports Sciences, 16, 20.

Iso-Ahola, S. E., and Mobily, K. (1980). Psychological momentum:
a phenomenon and empirical (unobtrusive) validation of its
influence in a competitive sport tournament. Psychological
Reports, 46, 391-401.

Jones, M. 1., and Harwood, C. (2008). Psychological momentum
within competitive soccer: player’s perspectives. Journal of
Applied Sport Psychology, 20, 57-72.

AR (2006). 1) R AHGR QA S A S 3 2
(i), U AABGONY, 137183, Jiud
Jibzz.

Kuramoto, Y., and Nishikawa, I. (1987). Statistical macrodynamics

7 AL AHR
YRR

of large dynamical systems: case of a phase transition in
oscillator communities. Journal of Statistical Physics, 49,
569-605.

Lames, M. (2006). Modelling the interaction in game sports-relative
phase and moving correlations. Journal of Sports Science and
Medicine, 5, 56-560.

Lee, S.-J., Lee, D.-J., and Oh, H.-S. (2005). Technological
forecasting and the Korean stock market: a dynamic
competition analysis using Lotka-Volterra model. Technologi-
cal Forecasting & Social Change, 72, 1044-1057.

Mateus, J. (2005). In pursuit of an ecological and fractal approach
to soccer coaching. In T. Reilly, J. Cabri, and D. Ardujo (Eds.),
Science and Football V: The Proceedings of the Fifth World
Congress on Science and Football, 561-573.

McGarry, T. (2005). Soccer as a dynamical system: some theoretical
considerations. In T. Reilly, J. Cabri, and D. Ardujo (Eds.),



I T 8 B

Science and Football V: The Proceedings of the Fifth World
Congress on Science and Football, 551-560.

McGarry, T. (2006). Identifying patterns in squash contests using
dynamical analysis and human perception. International Jour-
nal of Performance Analysis in Sport, 6, 134-147.

McGarry, T., Anderson, D. L., Wallace, S. A., Hughes, M. D., and
Franks, 1. M. (2002). Sport competition as a dynamical self-
organizing system. Journal of Sports Sciences, 20, 771-781.

PO - AR () (2008). (DHEEO 720 0T — B Sk
VA=V DIV e (B[ WN'is

Neda, Z., Nikitin, A., and Vicsek, T. (2003). Synchronization of two-
mode stochastic oscillators: a new model for rhythmic applause
and much more. Physica A, 321, 238-247.

Oullier, O., de Guzman, G. C., Jantzen, K. J., Lagarde, J., and Kelso,
J. A. S. (2008). Social coordination dynamics: measuring
human bonding. Social Neuroscience, 3, 178-192.

Palut, Y., and Zanone, P.-G. (2005). A dynamical analysis of tennis:
concepts and data. Journal of Sports Sciences, 23, 1021-1032.

Passos, P., Ardujo, D., Davids, K., Gouveia, L., and Serpa, S. (2006).
Interpersonal dynamics in sport: the role of artificial neural
networks and 3-D analysis. Behavior Researh Methods, 38,
683-091.

Richardson, M. J., Marsh, K. L., Isenhower, R. W., Goodman, J. R.
L., and Schmidt, R. C. (2007). Rocking together: dynamics of
intentional and unintentional interpersonal coordination. Hu-
man Movement Science, 26, 867-891.

Richardson, M. J., Marsh, K. L., and Schmidt, R. C. (2005). Effects

[ = AL O

of visual and verbal interaction on unintentional interpersonal
coordination. Journal of Experimental Psychology: Human
Perception and Performance, 31, 62-79.

Schmidt, R. C., Brien, B. O., and Sysko, R. (1999). Self-
organization of between-persons cooperative tasks and
possible applications to sport. International Journal of Sport
Psychology, 30, 558-579.

Schmidt,R.C., Carello,C., andTurvey,M.T. (1990). Phase transitions
and critical fluctuations in the visual coordination of rhythmic
movements between people. Journal of Experimental Psychol-
ogy: Human Perception and Performance, 16, 227-247.

Schmidt, R. C., Christinason, N., Carello, C., and Baron, R. (1994).
Effects of social and physical variables on between-person
visual coordination. Ecological Psychology, 6-3, 159—-183.

Shockley, K., Santana, M.-V., and Fowler, C. A. (2003). Mutual
interpersonal postural constraints are involved in cooperative
conversation. Journal of Experimental Psychology: Human
Perception and Performance, 29-2, 326-332.

Weidlich, W. (2000). Sociodynamics: A systemic approach to math-
ematical modeling in the social sciences. Miinster, Germany:

Taylor & Francis. ({73 P RSN I
WA AP B AREIR(2007). VoA & A )
I YA KSR Y AT A W R )i HO s ARk
AL ).

B LR - 1L I (2003). H MO

. DR,

W & AR ) D175 74, 36—44.






