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Invariant items in coaching pitching mechanics:

Exploring the coaching nodes in questionnaires

Tomoyuki Matsuo® and Yuichi Hirano®

)

Abstract

Main purpose of this study was to clarify the coaching nodes which were defined as the invariant coaching points in

pitching mechanics among the experienced coaches. We also investigated the differences of opinion to the coaching

points between the experienced coaches and the novices or non-experienced coaches, and among the experienced junior

high school coaches, the experienced high school coaches, and the experienced ex-professional pitchers. We got 1,833

replies of questionnaires consisting of 30 items, from the ex-professional baseball players, high school baseball coaches,

and junior high school baseball coaches. Several items were regarded as the coaching nodes or semi-coaching-node for

all levels in this study, and another item was regarded as the coaching node for only the junior high school players.

Key words: opinion on proper movement, ex-pro baseball pitchers, high school baseball coach,

junior high school baseball coach, experienced years
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DT, TA 7Ny ZRIZKEIMEALICH D
LR SN T35 (Dillman et al., 1993 ; Escamilla
et al., 2002 : Sakurai et al., 1993). Escamilla et al.
(2002) 13, KE 7O EFEREL T DB AH U JE D 75 il D
ISR S8 E 7 OB ER IR F D N E LR TH EIC
KREL, EEFHREED SN LI ENS, KEF L
MATE BRI HDOA MLy F -« > a—hZ2 7 -
HA VN OREESD R EEHL TWS. 20
XO1T, EBROBIRIFIIIHFITENRE R T 5729
12, EEI B 2 WIS G R & A DS &
T5H5EEDND. ZHUTH LT, KEHNRALITR S R
WEDITHERET 2 Z &id, HEREFORTREME & < 7z
5 “MBEO” KR E A, R KSR D
HBFICND 27200 0—F > JFikD—DE LU TEH
TH5HDEEZILND.

QLB3DIRD LD AT TOH: I % 3%
T, EUAFEBVWESICTHIENEEEEZ SN
Jo. TORERBREETIE, O—F2 T - J—R&ELT
FiFon, HECEKROBMIBEERICBNTD
0% %A DT EIETERNSZHDOD TENIC
HEWEZRLZZEMNS (66.1%, 69.2%), EILWE
BEICPBNWTZITANDIREERETHLEEZLN
5. PAECBNTIE, [BILAATHTE, 20
FERPHEOTV], [EoE<ITHIRnE, B
SMTHETFTTLU XV, FERAMICHZEFTERN] &
WONBDREEMH O, BAHMLEDAT v TOHH
N, HOHHOEAEREZH>TNEHDEEZ BN,
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QLI AT v T Ok OB & IS 5:%M T, h
FRREEF T IR & # SRR 1A & P47
WMz ema—F27 - J—REBRRBRINEN, 7O
FRERREREE ClI31% &K 1/31T- £ > /=, Stodden et
al. (200D I2&NE, EKENS TORFETD194
DEF O MWK DR O M E OFHEIZ, 20 7
O—2 ROREE (HRFOBAE, HE» S ERICH»
INRT NIVISEER G L O H20° =8 AN A < IR
RE) IZHhD, FInn U —ZARICHI0 A —TF >
DIREEECTHERT S END. HHORELLZRATH
L, B s OERTr/ O— X ROIRENS U
U —ALRBET, RBERES T2 &I nhE
TH2E0I, [FFITHZRE] EnSBERAOE
BOEIGD/NE N7 D EBbis.

FligHE T, (3> hbo—ILnETE, BT
IHD| LS ERORIANERDH D, X7 v THIC
Mgz 70— X ROREBIZT S Z EI2k o T, fHlEkA
RNLEITIRD AR e S Nz, BB D Q1 OHLAR
HEEHEET LA, yO—ARITBHIEITE-
T, HRNENS, HEHEEMEIT S, KRNSINSmE
DREGEEN IR <20, HlEkNMNLE LR IZD
bOEEZSND. £z, HHOTHITHEEL TR
WHIZEADS, 70— X ROIRENS U U —Z DL
Fio T 27=012id, RS HOMBEICBWTRER
NERENNEIZRD EE 25N, THUTX o THIER
DARLZEICRDAEEEDZEZSNS. Z0LDIT,
FRBIEEFEEL, BRI ORREEFRE TX D20
PIr THIERBEMLTWDARENEND S, EHES
DHBIRD TR, PEBREFORAT Y THOEKBOD
B e E L 2SI <, SHROMIESHGS
n5.

Q30D [7 4 O—Z)L—DFRITIX, SHDOLLE T A
HUMOBEOIMINICH > = AR\ 1F, FOfEERk
BETIE, I—F2F - /J—RE&LTHEToNEN
(73%), @ts, H#EEBBICON, TOhRRIIEKTL
7z (BENTN64%, 55%). LD HARD KA >
RN, KRDREn 572720 TiEk<, [BPERE]
DEEN R E N> 72720 ThHd (F0:5%, &
¥ 1 18%, HitE 1 24%). SEHDALENEEAH UM O i
DIMANT SR S 7=Di2iE, E, ez o icEhEL 7z
LECHIET 208N HD. FHBED2HES T DM
ICHEOKEIaR# 22N T8N T 29D OERH O
NRENEZRTHBOHM UHOmNERaNb &
HEAOND. HiOFKBIEAZEDKES WA
3, ENSHRDRF AR VWEFOENH D &

2, EEAERREE OB O IERMES, BFEREBOL
BEmo B EZEX 5N 5.

2. A—F ¥ - /- RLUSNOBBEEHBDEN

QLIFHARA BT M T, 2 v FERKET 2
T AR S SR TIX67 % VR L TV,
AR R TI3AI55%, 7 O BRE R TIX
K150% E A ZITERWEIC /> TWiz. PHFAETIE
(R ENT &, R E< [EhE LR E S dH 2 ]
EVWSEFOEADHD, HMEHFDOI v MIRFF
THIEICEST, ERUAMmED T A > 2 FTIC6R
DERESHHDEZZ SN, THUTK > THEAMIEY
BEHOBRBEROEGNE > EbDEEbN5S.

QIEINT ARY T ahb ATy TABITT 5
Bl e A OB ORI 5 ICBE T BT, T OigER
B CII M E KESHEHT 2 Z &Il oNER
EDEZE TEIEL (67%) OEDNFF> TWRD, &
AR EFRE, eSS S 72 21CDh, JE
ICZQEIGIMEL /2D, FEAREREF B TIT R
(50%) E7xo7z. FhmEIckiuE, [FRIZTES
FUEBEICNTCEEE] OHFNEL, NTIUARY
Taims FRZEEEICE CAREERZIT, NS>
ZEROIDITE, HAEEOHINERIND EH
ABN5. FEAEIEEE TEENEN > DI, W
NMFEREICHDZEEEABRNDZ2ONS LN
.

QL01F, NTF AR T a > 5l kAN I
HTWSBOEFROBO L @) 1B %
T, ORI [E<Ho ThanicHisl 2 &
IR DIX27% C, ROAMB7% 72> = DITH L, H
LR E E R TlE55% £ 30% EEIA MR L T
fo. TRNHMIIOFRBIIKET 2 IREMENH D, FHih
BITH AR ORI K > TR ZRIES B 5 HEH
DH5HHTHEE, HNRREDEDITHEMBZNS TIE 154
IR 2 EECERWZDIZ, MitEES) b OEE) T %
NF—2@Dd I EIL>THIBD LT HEHEDIER
DS NF= A REMED D 5.

EHIED (2000) 13, KFA10AZTHRE LIZKK
TGt EBRBRIC R 2 BES TR RN S, ATy THh Ol
MOEEE LT, FikaeRKERHETHERAMITHL
I DTIEAR<, BREXRFL, AL—XITFHRIE
HZETHDIEEZRELTHBD, WM<E-> Tz
Z &R L. —J7, MacWilliams et al. (1998) 13 6
HOREEELTIADEKREERRE L ZEBRITES
T, <D 2 & ERRBEICEDHENH D I L%
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HwELTHO, @m<W-oZhNEENKE /XD A6
PEERBLEZ. 20X, KKIEHT X 2WERE R
L —AMEEZICESTEET, PR<EbIDH
RACELTE, a—F 27 - J—REFERBRTH
LHEZEZLNS.

V. &&8

AFE T, FERIFEICB W THmRREME O W
B (O—F>7 - /—F8) ZHHSNICTS2DIT,
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EEICH LU CKEERY > r— MNAEZER L2, £
ORER, aA—F > 7 « J— RE U TIRIA W EICHE
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1) NI PART T a AHEICE W T O M 252

[T 72N &,
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T5Z&,
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WwZé&,

5) TA 7N 7 R ITHEERI O JE BE i & K SEAV R U 73

nwZe&,

IZDOWTH, IRAVWERBICEETHD Z EOVRKBE

Niz. PEETBN T,

6) AT TREICHIE & 5% SR RER AT 1] & BT I 7
5EDITHB T L,

HbaA—F > - J—RELTHEITNL.

AR TRINZA—F > 7 « J—RiZ, AWFED
7 > — NAEOEME30EH O S S iz
HbOTHO, InsIHKHEREOI—F > T -
J = ROETXRTTIEARW. BRKICANSNRr-> &
Ficba—F 27 - J—RITE4U T 2HAN D 5 il fE
PMdHs. Lnlians, floda—F>7 - J—KD
BRI DST, SEENH S NZHE OEEEITE
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HElCTZ2bDEEbND. 4%, SRR ETFsn
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ERKOI—F > 7 « J—REHALNITTDHI EN
i n 5.

& O
(h) 2 EFFERREIS (AATO¥HEROBY 5 7), () HAE
SECAREPERE R, () 4 A AKGUEPERE B 72 S TNT R IFE
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+ &

AWFFEE H A EA RS RH AT Bl B &35 15 (O) G
%5 1 21500592) DEIFLICHE DS HDTH 3, L THEEE
T 5.
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HraEnRs->TH 0, BERA > MIBEARICHAE
BWEEBMNREA S THD, BRHET, HEENLSD
BRidd B2 VIR ZE WA S THS.

2) /— K (node) ZERT H251E, s, HE L, e
M, REBETHD, 2DULOBDONTDS, H25WE
H£ET DD E%ET. Kuniyoshi et al. (2004) 13, &
Ry NOFTOMAREIEE Ty hT—7 ORKICIRA, &
BRI L GG ORBEPEET HHrE ) —RELT,
WIS 27200 AN HilbDIEERB L. AW
KBTI 2a—F >0 - J—ROEd LR &k, e
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dA—F 27« J—R&lik a—F>7 - —FKi& HEE
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BHEBDIMETHDEEATNS., DFED, OV &
DY TEHEDDENEHENAS.

E

X ik

Boissy, P, Bourbonnais, D., Kaegi C, Gravel D., and Arsenault BA
(1997) Characterization of global synkineses during hand grip
in hemiparetic patients. Archives of Physical Medicine and
Rehabilitation, 78(10): 1117-1124.

Davis, J.T., Limpisvasti, O., Fluhme, D., Mohr, K.J., Yocum, L.A.,
ElAttrache, N.S., and Jobe, F W. (2009) The Effect of pitching
biomechanics on the upper extremity in youth and adolescent
baseball pitchers. American Journal of Sports Medicine, 37 (8):
1484-1491.

Dillman, C.J., Fleisig, G.S., and Andrews, J.R. (1993) Biomechanics
of pitching with emphasis upon shoulder kinematics. Journal
of Orthopaedic and Sports Physical Therapy, 18(2): 402-408.

Escamilla, R., Fleisig, G.S., Barrentine, S., and Andrews, J. (2002)
Kinematics and kinetic comparisons between American and
Korean professional baseball pitchers. Sports Biomechanics,
1(2): 213-228.

LB = (2009) ¥ 2 =7 BFERMY [#%F - #F] A = 2 —150.
MG 5L, pp.50-60.

Hopf, H.C., Schlegel, H.J., and Lowitzsc, K. (1974) Irradiation of
voluntary activity to contralateral side in movements of nor-
mal subjects and patients with central motor disturbances.
European Neurology, 12 (3). 142-147.

fizEmis (1982) HFOETH. N—AR—IHI 4k B



212 Od—F 2 75W9E 552685 25, 203~212. FE254F 3 A

5, pp.39-49.

Kuniyoshi, Y., Ohmura, Y., Terada, K., Nagakubo, A., Eitoku, S.,
and Yamamoto T. (2004) Embodied basis of invariant features
in execution and perception of whole body dynamic actions —
Knacks and focuses of roll-and-rise motion. Robotics and Au-
tonomous Systems, 48 (4), 189-201.

MacWilliams, B.A., Choi, T., Perezous, M.K., Chao, E.Y.S., and
McFarland, E.G. (1998) Characteristic ground-reaction forces
in baseball pitching. American Journal of Sports Medicine,
26(1): 66-71.

AL (2003) U &S TICEITZ] 720DNAF A=Y
A« BTI)VOMEL. NAF AT AW, 7(4): 355-359.

PRRAZ « SEEFR— - IR 5 (2010) $ERENMEFEEIZHIT 2
FEIRROSEEEEEM OB A OHLEN © ORI FR
B# P X ORISR I X 2T ONE NS, (R
H2EMTE, 55(2): 343-362.

OB - HHER (2007 DEEORO DT —HENT U =
FIVT o ALREEHRE. 5088, pp.176-203.

ML 2 (1985 B9 2UEK TR, N—AR—)L - <
Dk HA pp.113-116.

Myers, D. and Gola, M. (2000) The Luisville Slugger Compelte
Book of Pitching. McGraw-Hill: New York. pp.29-31.

AR — - TR R - RIRSEE (2003) HEEEET)Y M5 A

= g5 AR : SRAC. pp.187-217.

Panzer, S., Schinowski, D., and Kohle, D. (2011) Cross-Education
and contralateral irradiation. Journal of Human Kinetics, 27:
67-80.

Sakurai, S., Ikegami, Y., Okamamo, A., Yabe, K., and Toyoshima, S.
(1993) A three-dimensional cinematographic analysis of upper
limb movement during fastball and curveball baseball pitches.
Journal of Apllied Biomechanics, 9: 47-65.

B & - PIYLE R - R HI - RSB - IR 5 (2000)
PEROE v F > THEICB T 2E8B X T ORENE
T ONAF AT =D AL INA F AT =0 A5, 4(D):
47-60.

Stockton, B.A. (1984) Coaching Baseball: skills & drills. The 2nd
ed. Human Kinetics Publication: Champaign. pp.105-106.
Stodden, D.E, Fleisig, G.S., McLean, S.P, Lyman, S.L., and
Andrews, J.R. (2001) Relationship of pelvis and upper torso
kinematics to pitched baseball velocity. Journal of Applied

Biomechanics, 17(2): 164-172.

Zijdewind, I. and Kernell, D (2001) Bilateral interactions during
contractions of intrinsic hand muscles. Journal of Neurophysi-
ology, 85(5): 1907-1913.

ER 2456 B 13 B4
TR 2458 H 300 %=E



