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The Roche Vault Performed by Elite Gymnasts -
Deterministic model and Judges’ scores

Yoshiaki TAKEI*, Hiroshi NOHARA** Noriyoshi YAMASHITA***

Abstract

The aim of the study was to determine the mechanical variables that govern success of the handspring and
double salto forward tucked (Roche) vault. Twenty-three Roche vaults performed at the 2000 Olympic Games
were filmed using a Locam II DC 16-mm motion picture camera operating at 100Hz. Approximately 85 frames
were digitized for each vault analysed. The method of Hay and Reid(1988) was used to develop a theoretical
deterministic model to identify the mechanical and physical variables that govern linear and angular motions of the
vault. Correlational analysis was used to establish the strength of the relationship between the causal mechanical
variables identified in the model and the judges’ scores. Significant correlations (p <0.065) indicated that the
following were important determinants of success : large normalized average vertical force exerted on the board
and short time of support on the board; large resultant velocity at take-off from the board; large horizontal and
resultant velocities and high body’s center of mass (CM) at take-off from the horse; and large relative height of
take-off of post-flight and high body CM at touchdown on the mat. Of the 6 significant variables identified as
determinants of success of the Roche vault, [the normalized vertical force on board, the horizontal velocity at take-
off from the horse, and the height of CM at touchdown on the mat) collectively accounted for 58% of the

variation in the judges’ scores.
Keywords : Olympic Games, sports biomechanics, Roche vault, deterministic model, judges’ score
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Fig.1 — The five phases of the Roche vault: approach (run-
up approach followed by a hurdle step onto the
take-off board), on-board (foot contact on board to
departure from the board), pre-flight (the first flight
phase), on-horse (hand contact on horse to
departure from the horse), and post-flight (the
second flight phase). The vault shown is the
highest-scoring (9.800 points) Roche from the 2000
Olympic Games. TD = touchdown; TO = take-off.
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Fig.2 — Placement of the range poles in the vaulting area,
location of a camera in designated filming area, and
x-y coordinate system used in the present study.
Note : The side view is shown above and the top
view below in relation to the camera.
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Fig.3 — Model showing four factors that determine the linear and angular motions
of the Roche vault, and zero-order correlations with the judges = score.
The dotted lines indicate possible (untested) relationship involving a non-
quantifiable variable.

Time of

(Pre-finy

Angular
Mome:

ntiem
Take-off
Board]

. -06
H 4
1 Mamaentum at Angular
1 1 Touchdown
| | [Board) rd
I
L.

—- BLOCKINGIPUSHING OFF THE BOARD -—-

{5th LEVEL)

{6th LEVEL)

(7th LEVEL)

e - = & .

(1st LEVEL)

(2nd LEVEL)

(3rd LEVEL)

(4th LEVEL)

Fig.4 — Model showing mechanical variables that determine (a) the blocking/pushing off the board during the on-board

phase and (b) the linear and angular motions of the pre-flight phase of the Roche vault, and zero-order correlations
The number of lines linking variables indicates magnitude of the relationship (e.g., lines
Note : Correlation coefficient shown at the top of each box enclosing the
quantifiable variable in the 3rd to 7th levels indicates its relationship with the judge’ score, rather than relationship

with the judges’ score.
indicate r=0.30).

CM = centre of mass.

with the variable linked immediately above.
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Fig.5 — Model showing mechanical variables that determine (a) the blocking/pushing off the horse during the on-horse
phase and (b) the linear and angular motions of the pre-flight phase of the Roche vault, and zero-order correlations
with the judges’ score. Numerical and graphic displays of correlation coefficients are as described in the legend to
Fig.4. CM = centre of mass. MNote: The correlation coefficient shown at the top each box enclosing the
quantifiable variable in the 3rd to 7th levels indicates its relationship with the judges’ score, rather than the

relationship with the variable linked immediately above.
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Table 1. Descriptive statistics and correlations () with the judge’ score for
physical and somersaulting angular motion variables in the Roche vault

Variables Mean £ s Min Max r
Height (m) 1.65+0.05 159  1.78 -0.06
Mass (kg) 61.52+4.78 52.00 70.00 -0.06

Normalized angular momentum (s™")

hurdle -0.02+0.01 -0.05 0.00 0.30
change on board 0.54+0.03 048 0.62 -0.06
pre—flight 0.52+0.03 048 0.58 0.04
change on horse -0.22+0.03 -0.26 -0.17 0.07
post—flight 0.31+0.02 026 0.34 0.14

Normalized average moment of inertia
pre—flight 6.7£0.2 6.3 71 0.18
post—flight 2.6+0.2 22 29 0.17

Angular distance (°)
pre—flight 6711 46 86 0.01
post—flight 843+ 12 820 864 0.25

Note: The normalized value of moment of inertia was expressed by dividing the absolute value by
the product of body mass and the squared height, and multiplying it by 100.

Table 2. Descriptive statistics and correlations (r) with the judge’ score for
temporal and linear motion variables in the Roche vault

Variables Mean = s Min Max r
Time (s)
on-board 0.11£0.01 0.09 0.12 -0.34%
pre—flight 0.15£0.03 0.10 0.19 0.04
on—horse 0.15%£0.02 0.12 0.18 -0.05
post—flight 1.010.03 0.96 1.06 0.14

Horizontal displacement of CM (m)

pre—flight 0.80*0.16  0.55 1.09 0.08
post—flight 3.62+0.40 3.04 4.72 0.49%k%
official distance of post—flight 2.66+047 1.80 3.63 0.47%*x

Height of CM at critical instants (m)

board TO 1.24+004 1.14 1.35 017
horse TD 1.80+0.07 1.68 1.98 0.13
horse TO 229+005 216 2.39 0.33%
peak of post—flight 301009 283 3.16 0.42%%
mat TD 1.06+0.13 0.75 1.24 0.58%%*

Relative height of take—off (m)
board TO to horse TD 0.56+0.07 0.41 0.69 017
horse TO to mat TD -1.24+012 -154 -1.06 0.50%s%%

*P < 0.065; #xP < 0.05; ¥*+xP < 0.01. CM = centre of mass; TO = take—off; TD = touchdown.
Note: The height of CM at peak of post—flight was calculated using the vertical velocity at
take—off from the horse. The height of CM was measured from the floor.

WCOWTIHAZEMZT TR, ERORERZRET D HIZRITD CM OZBHREZHETHEK E L Tid4

3MEOEE (ZERREE, SEEEE— A b, BkEER EOLEERH L (K4 T VOFE 3 KEERS LUH 4

BEpr o fEEhE) ANERSRICEZRTS (M4lor k), Thbo o b, BEEERICK L THE M

LEETNVOFEIKE RIBIVE2) ., H12HE 2R EBHIBERBEEESEE (r =0.40) ORT
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Table 3. Descriptive statistics and correlations () with the judge’ score for the
velocity variables in the Roche vault

Variables Mean = s Min Max r
Resultant velocity (m-s™')
board TO 6.97+0.23 6.57 747 0.40%*
horse TO 5.18+0.30 462 588 0.5%kk%
Horizontal velocity (m-s™)
board TD (hurdle) 8.06+023 758 853 0.31
change on board -2.75+035 -325 -1.93 0.01
board TO (pre—flight) 532+032 480 593 0.23
change on horse -1.73+036 -231 -1.07 0.27
Vertical velocity (m-s™)
board TD -058+0.34 -1.26 0.02 -0.15
change on board 5.08+0.43 433 575 0.27
board TO 4.50+0.21 3.96 491 0.28
horse TD 3.03+0.41 212 388 0.13
change on horse 0.63+046 -044 1.36 0.10
horse TO 371024 324 420 0.30

*%P < 0.05; *+xP < 0.01. TO = take—off; TD = touchdown.
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Table 4. Descriptive statistics and correlations () with the judge’ score for
forces and impulses during the on-board and on-horse phases of the

Roche vault
Variables Mean + s Min Max r
Horizontal impulse (N-s)

on-board -169£26 -208 -108 0.14

on-horse -107%25 -161 -64 0.29
Vertical impulse (N-s)

on-board 377£32 325 441 0.03

on—horse 133+28 77 191 0.01
Normalized average horizontal force

on-board -2.64=+ 047 -382 -179 -0.14

on-horse -1.19+0.29 -1.69 -0.62 0.14
Normalized average vertical force

on-board 5.88+0.64 492 711 0.39%x

on—horse 1.49£0.35 0.75 203 013

#P < 0.05.
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T HEE S OFEF) (1=0.39) IXEESSICK L TH
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WOR B RD &7z BREEAR BRI O & S 130 EL
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12 & B TEE ST O F) 3 K OWKERIR Sk o £ Bl
B (2) BESEEFREO KRR L OEHGERE, (3)
BEBEETHR O CM &, AR CM BB XU~ v 3
B CM B2 W TIEW RS IEOBIR E R L 72,
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ARBFFEITISN T, BEEIHCEE IR 0D K Pl B 3 A5

BHEBERMBEEZRI R oTc, —F, THilG & O
handspring vault 123317 % B OFH (Takei®) 8 LN
ZF OWE (Takei”) . 3 L THIERE B — D2 A
A5 #iiK U handspring and salto forward tucked
vault ] (Takei and Kim®) 72 & OJeATHFSE T, Bk
HREEHURE D 7K Y23 & AR R ORI B R IE D FHEY
BIRIVRIILTN D, ZHD OFERIT Tk & 0RO
Bk FE H handspring category vaults | [Z38WTiX, X
DK E 72 Bl O T & ONC O YE(R R i O 7K
HEEEB ORI BT 2 BHEREETHD T L &m
LTW5,

F7z, TRIHR L O (Takei®) [Hi#E & O — 722702 2 3AF
B Y | (Takei®, Takei and Kim®). [Hij#s & ON—
1 [FI0Ma Y handspring with full twist vault | (Takei!D)
FOWFEFRERITRBN T, BREAEEHIR: D KR s X
OB EGEEITER ORI L THEERERTH D &
WESNTNDD, REFFEOFEFITIS T 2 BB
RF DA B N DWW CIRE RS ST L TR R e FE R
BAERZFRD B 4 Te DS PR EER 2 HIRE 0D AR B Js 1L UV
B OFIBE R EITAE B TlERr o 7,

oI, THMEE O (Takei®) 1IZHBWT, LY EW
TEHAS AT | B RE O ZERN. CM ZEEZA(L.
BEIEE TR O CM EmB L OHEAER L L ITADH
BB EZE T2 eHmESINTWD, Fiz, MR E O
— 1 EORY ] (TakeiV) ZBWTIE, XV EWEE
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b, ABFFEOFRERICBWTIX, 250 5 BTN

B TREAFR & OMICE B RARBBIR 2R S o T2,

PARIZRART2 X 5z, BYEhER X O 1| 229 )R
23T 2 @B IV TARBIFE DS EATIIIE & —F L 722
FERDIRE NI, FORRIE. FU < AilE & OSRBE
B /N — T HENAHEA TH> THLH 2 EHE
i OEIEE U T3z <, BTz n o
HICH L7 tEn b o tEZ N5,

2. WEBRFHELUE 2=hFHEIZH T 2ERIZD
\nT
ARBFFEICBNT, HEA R L TESBETFRE O &
R B d6 I UK B 1T O W TR B R IE O AR AS 20
SR, BEEECOWTIHAEELSRD b
DroToe Lo L, BREHETR o EEEE X TRiER & O
(Takei®) 8L O T & O~ 1 B0V Y ] (Takei)
DB N TEERERN TH 2 L@, PG
FREOGRGEE, AEEE, BEBEESAKEZNWI &I
[RTHR & O — 230> ZIA BRI HIR O ) O IC BT H
BRI THD LHESIN TS (Takei and Kim®),
F7z, 2000 v K=—-A4V w7 TifTohicn—
F = OB T _EAGRTEE TIPSR TR /K E
W (EA73.68m/s @ T A7 3.40m/s) 33 & OVEEE I &
(AT 3.85m/s @ AL 3.69m/s) DA RICKE hprofcd,
BEEEETREOEE & 55 2 22 PR OBIRICB VT, K
S IR IR L . BEEEIICM O —2
B ZEEERICE BN T D, 2 2T RS T R EEEE, M
V=7, WZERE RO T L R S O R —F 20
R 265228 Rim o “BhiE o R I”
(Takei et al.!01¥) 2B 535 AR TH D, Lic
D35 T, BhEEETR O IOV TR AKEE B & FEE
HEIWTNLEETHY ., WEBRICOVWTHEER
FABA 2N Fx & V7R > o T T B FE O T B DMK & 1T
2R,
“BREEOMERS” CBIL T, EES ST 5
FRBUT BN TEEACEESL (1=0.51, p<0.01) I LV
UL CM B— 2 (1=0.49, p<0.01) IZOWTITEE

PESFRD B, B —F = OFFEESNE VT LS 2 22
FRTHNIC BT 2 BkBEOACEEERE AR <. ©— 27 @
WZ ERRE NI, Ll “BREOHEARI oFff
D—2T b BIEZEIFNC OV TITEBEMESED b
Dotz ThllE & CSRBKER 1T >W ToXITIEZ
BB &, THER E =20 ZIAZATHHIK Y | (Takei
and Kim®) OFEINCRBWT IS 3 BRI E 2R HA
THrIZ eWmmAsh, MHIEECT—1E0GRY ]
(TakeilV) 1ZRIFT 5 “BRKEEOMER S IRV T hiFzE
BT EBEARERTH S Z LIRS TWD, KF5E
(R D5 2 22 R O AR 1.0140.03s TH D |
ZOFPAIL 0.96 ~ 1.06s, Z DEENRENL 3% TH D /)5
Shole, TOXIIT, RIFFE TG L oo BT
FEEMERENERTH Y . R O 2D NS 2o
7o Z DA E AR AR TICE S R o T RK &
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DHERE” OEfETH LM ERHOR S LY LRI,
BN 7 r—ra2RKE L, BDo, EHOREEDD
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JEBENZ LR ER—EEBEREICR D T L b E
bbb,

ARTFFENT BN TEREHE T O B R4 B 1T IT R L
TFRGIC 7o~ EFHIT37° (—7°~+37°) OHFH. Bk
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m~ 0.59 mOFEH TH Y, £7z. BSHEFRFO KA
FEVIAKED B T2 50° ~ 107° (— 50° ~— 107°) O
P, BEEBEETRF O CMMLBIC OV TIETENOH S
I 0.42 m~H1512 0.06 mOEFHTH -7z, ZNLHDH
BEBB LU CM (L@, BEEFRED CM frE 2 F
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EEOW 2L, ZOfRER & L CEUSBEFRE DK
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T8 _E 5 O AR 3Bk E 2 TR 0 K o3 ORI
BWTCMOMNBER T LY LB EHICH D0 HK
DORIFREEZHD SH D L5 I2E<, e —F =izon
TORIEE % D &, Takei et al.'¥ I[ZRBWTHEE L
M ORAEEE S (AR 1.58, FALEE 1.57) . AKF#%
7 ORHENAKNET) (EAZEE — 113, TAzEE — 1.28)
DIRAE XA, REFEOFERTIE (£4), BEFHOHK
HEALIRIE S0 1.49, HEHELKENIE—1.19 TH o7z,
A OGE, K6 OBFICTKEEFHEID OE— A v K
Zh 2 2 HE EHFMORKMEMRIE, KEHEYD OF— 2
V2 DKEERFMOREMI LD b KE b D
TholcZlizXkdeBE26N50, BEEFHICR

Ve

; - Horse TO
LW,

Fig.6 — The body angle (8B), velocities and angular
momentum(#) at touchdown(7D) and take-off
(70) from the horse. During the course of
blocking and pushing off the horse, the vertical
reaction force(Fv) exerted by the horse tends to
increase the gymnast’s vertical velocity(vv) while
simultaneously decreasing forward angular
momentum on the horse and subsequent
somersaulting potential in post-flight. On the other
hand, the horizontal reaction force(FH) tends to
decrease horizontal velocity(vH) while
simultaneously increasing forward angular
momentum while on the horse and subsequent
forward somersaulting potential during the post-flight.
Note : Body angles were determined by (a) a
horizontal reference line extending forward through
the gymnast’s lateral malleolus (midpoint between
the two malleoli in case the feet became
separated), and (b) a line connecting the lateral
malleolus and the base of midneck (midpoint
between the manubrium and the seventh cervical
vertebra). Angles were measured from the
horizontal reference line.

WA TOREFEDFIF AR O AES & 2D ST
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EEFOMREERETH DRI LFESICBWT,
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DO FEERE 1T & HE LS (elevation and
protraction of the scapula) % & > TW% L —HRE
EREL TEBRIELDNDT2DIC, T OFESLAILEE
POFRE I D IERETT TR < FIKE T HIcm <L 2
DIT, FiIJ5 A [EIHR O SR & ORI D 7273 D IKCFA
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BTITORERLIWED S A I TRV LELEDZ
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BERGREIL, Bl 2 XM To 1 EORY 12475 2 11
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Y= DOEODPPZABRDMEPI D E TOREM
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FTORM (=0.44), BLO, HF2LPRFEICRITS
TN (=0.41). o) TEHEAN (=039) 7L
L ORNCEERAMEBREEZ R L e, ZABMBERED
FERIX, BRERBCKERRICI T B L mE S K E WG
Ea) BRRBET 00 ZIABDOTFDBEICAN D E T
DORFHPE S DD ZAB DTN T2 BRI
5 CM ERE L, b) P ZIABDOFDEITEN T

HHCM ERE— 7 ICET 2 E TORMPEL, B—
JEHICERIT S CM @mAE <. ¢) CM LEA B — 7 1T
L TR BIED 0 Z AR DMED LD E TOREAE <
JED DI A IR DRIV FF AT BT 5 CM B 13 E
<L d) BEDDIIZIABBEPN TN D~ MIERT
5 E TORMAE LS, CM OKEZEMBKREL, £L
THALHNTIT o) EEAERE 2D LV Hm AR
LT3,

PLETHm U7z _ToEITEN I Y i iThbive
AXNVOEBEZITTRY, £, ZO®RIITONLD
AXNACEHBE 2 5 &\ O M A BRBHEPO bz,
FEARE L L CIE, 55 2 EHRREICRBWTHEZ 2
Zihte Z & DSEIH IR Y OFIRIC ML, BREEET
b FREIC AN D £ TORERIENE ERED D30 254
HufRETORMBEL< 2D, FEE L TERkIH
TWHHIRY 2587925 £ TORMNE < 72 D%
RLTWe, B35 &, BREARICHIT 2 &40 2 BRssny
TREREEL., FNENOREE TITHONLD A X)L
DAHESHACHET A L TV A T20IT, a) BRERSEEHR 1 o
A5 b) ZoBIck < BEEFRE. o F2%E
FIRTICBWTHEZRELS PP AT Z &, CM B TE
BBV S B RFICEEICHEE O 2 HIR Y 52
TT+2ZE, d LVEBVCME Ty MZHEHT S
TLREICKL TEEREE L2 D LTS,

4, EEERICET 2EFBXICDONT
ARTFFENT BN THEE SR L CF B i BRI
RO NI SRR, N2 —F 250
TS LB 2 BND SIFRIERICOWTT - I Bls
SRR I OEIFRICONT, ZOEEE LR LTz,
FP ATy UL BT X DERFESNTEEML .

IR T EEFAE LN,

TEBFAS5 = 7.310+0.095 (NVFCEBRD)
+0.179 (VHTOHRS) +0.934 (CMYTDMAT)
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Table 5. Descriptive statistics and correlations (r) with the average vertical force
on board for the variables of the on-board, on-horse, and post-flight

phases of the Roche vault

Variables Mean *+ s Min Max r
On-Board Phase
time on board (s) 0.11+0.01 0.09 0.12 ~0.81%%k
change of vy on board (m-s™") 5.08+0.43 4.33 5.75 0.7 7kk
vy at board TO (m-s™") 450+021 3.96 4.91 0.75%%%
body angle at board TO (°) 68.004.00 61.00 77.00 0.39%
On—Horse Phase
vy at horse TD (m-s™") 3.03+041 212 3.88 0.42%
horizontal impulse on—horse (N-s) -107.00£25.0 -161.00 -64.00 0.7 1%k%
vertical impulse on—horse (N-s) 133.00+280 77.00 191.00 —0.46%*
change of v, on horse (m-s™") -1.73+036 -2.31 -1.07 0.70%k%
change of vg on horse (m-s™") -096+0.23 -1.33 -0.55 0.66%kx
body angle at horse TO (°) -77.00+13.0 -107.00 -50.00 0.38%
normalized I at horse TO 6.82+041 6.07 7.70 0.49%¢
vg at horse TO (m-s™) 518+0.30 4.62 5.88 0.40%
Post-Flight Phase
time, horse TO to knee grasp (s) 0.24+0.02 0.20 0.31 - 0.36%
time, knee grasp to peak (s) 0.13+0.03 0.06 0.18 0.46%x
time, peak to knee release (s) 0.52+0.04 045 0.61 -0.43%
time, knee release to mat TD (s) 0.11+0.04 004 0.20 0.44%
CM height at knee grasp (m) 1.79+£005 1.69 1.87 0.38%
CM height at peak of post-flight (m)  1.82+0.07 1.68 1.94 0.38%
CM height at knee release (m) 1.02+0.17 067 1.33 0.49%%
CM distance of post—flight (m) 219+024 1.76 283 0.41%
Judges’ Score (points) 950+0.22 9.05 9.80 0.39%

*P < 0.05; %L < 0.01; *xxP < 0.001. v, = vertical velocity; TO = take—off; TD = touchdown; v, =
horizontal velocity; vg = resultant velocity; I = somersaulting moment of inertia; CM = centre of

mass.

Note: The normalized value of moment of inertia was expressed by dividing the absolute value
by the product of body mass and the squared height, and multiplying it by 100. The height of
CM at peak of post—flight was calculated using the vertical velocity at take—off from the horse.
The height of CM was measured from the floor. The CM height and CM distance were
normalized by dividing them by standing height of the subject.
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How does the throw of baseball pitchers distribute?

Shinji TSUCHIYA and Shingo ODA

Abstract

There has been no research examining the throw distribution of baseball pitchers. We investigated the throw
distributions when a batter was absent and when the standing positions of batters were changed. Subjects were
four baseball pitchers. All subjects were right-handed and pitched overhand from the mound to the target.

Subjects threw under four conditions, 1) Control (C) ; a batter was absent, 2) Right Near (RN) ; a right batter
stood near to the target, 3) Right Far (RF) ; a right batter stood far from the target, 4) Left (L) ; a left batter
stood. The throw distribution was evaluated by the shape of the ellipse of constant distance and coordinates at the
throw position. Under condition C, the throw distributions of all subjects were ellipses and their major axes were
inclined clockwise (from the pitchers view). These results suggest that the clockwise inclination of the throw
distributions were due to the orbits of the right arms’ movements of the pitchers. In the condition RN, three
subjects threw a ball lower compared to the other conditions and the upper right part of their ellipses which was
observed under the other conditions was absent. The results in the condition RN might be due to the

psychological conditions of the pitchers that they avoid hitting a batter by a pitch. It is considered that these

results would be useful for baseball coaching.
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The biomechanical study for the effective way of jumping in basketball defense

Yoji KATSUHARA and Shingo ODA

Abstract

The purpose of this study was to acquire biomechanical data related to the physical act of jumping to intercept

a high pass in the game of basketball.

Six male basketball players volunteered to take part in this study. They

performed two types of vertical squat jumps (SJ), from the starting positions, with the hands up (upSJ) and hands

down (downSJ), and two types of vertical countermovement jumps (CMJ), from the starting positions, with their

hands up (upCMJ) and hands down (downCMJ).

reaction to visual stimulus as quickly and as high as possible.

condition.

conditions.

peak during a jump) in the SJ conditions were significantly shorter than the CMJ conditions.

They performed each jump condition seventeen times initiated by

The height of the jump was lowest in the upSJ

The height of the jump in the downSJ condition was not significantly different from both the CMJ

The total reach time (time from the onset of visual stimulus to the time when subjects reached their

Time when subjects

reached 10cm from dactylion height over their heads in the upSJ condition was the shortest, and the time in the

downSJ condition was the second shortest.

The results suggest that it is important to take squat conditions (“stay

low”) when a basketball player is required to jump as quickly and high as possible.

I. #&

BEalsh 2 & SICRBENE (B v F—Lh—T A
V) BT ZEICKo T, R =<V ARME LT
DT ERELMBNIZZETHD, Bl b MEE
EBENCRW TS 2 LT X 5 L&D LB
ETRTDHT A —D—T A N BT THh BT
L, INEHTLH—A—T AL h Ty T (CM))
EVI KL T RI Ty hRY Y arvhb v 4—
LA—=—T AV NETOTICHET DL ERA T Y b

Jll[

Ty S (S)) o, CMI TIXHiE AR Y ihe D &
SO TFE=0E R8T, MBIE, I%BAE) 2 ToR
HiT—A Y FMKELARY, ST LV b % < OEHERH
KDDOTCMIESIEYV ARSI LNRTED
(Bobbert & Casius, 1996). F7z, I V¥ —h—T 2
v N EfTo TV ABICEIEEI L~ L& LI 5 2 &
HKDHDOT, CMIIEST X0 bBkEES 2 E23%  (Bobbert
et al,, 2005) EWHEEDADLND,

EaiED Z & TSN ERDZ &b L<mbiT
W5, itk YT & o TRKEEMEIENIC AR S e =%

FERRFRA G A - BREESARFZER
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X, BEHRE OB OER) = K L X — LA T RV
F—zZ#nsw, TRE=FME (LB, B, &
) AV OB THERIN TR VF—EE 2 %
L. TR TR ICE < EmE o &L TR
ZB& EIF 57201t d (Lees, 2004), E7z. B%
RAEG-CIREBA N O A EEANR I ) & 36+ 2 el L
TRBBICH B L XIT, HiD BT ~BEIED L HIC
SHE T HMICH ZRES S Z L3k 5  (Feltener et
al., 1999; Harman et al., 1990), —J5. Biz{E5 Z &
Lo TEEOZR LTIV T LA TR LA
HOEINT 5 T O PEE R SRS (Hara et al., 2006)

EVOIHELH D,

Harman & (1990) (IBEEY OFME H Y o & —h—
T A v b OFMIT X o T 4 FBEOBEHRTR OELOZE
PLatbiELle, TOFER, BEV BV Y v ¥ —h—
TAVRBRLOY XY TR, BRD L b T & —
L—=T AL BV OV v FITHART, BERTOED
DAL & BEMAZ O BELOEMOWH PR E <lgoTz,
Thbbh v Z—h—T A2 hORFELEEREY D%
RELETD L, BEHEY ORERHI T X —h—T A
VEOWRID b RENEREL T,
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Practical research on sports mental training focused on coach in field

Noriyuki KIDA*, Masahiro NISHIGAT**, Kouji TAGUGHI***, Shingo ODA*

Abstract

The purpose of this study was to examine the effects of sports mental training (SMT) focused on technical
coaches. In case 1, a SMT was performed on a high school baseball team by a technical coach of the baseball
team. A content of the training was a basic psychological skill like the goal setting. Levels of psychological
competitive ability were assessed by the Diagnostic Inventory of Psychological-Competitive Ability for Athletes
(DIPCA) before and after the training. As a result, the training improved the confidence and strategy ability of
the baseball players. These findings suggested that combination of the SMT and the practice for technical skills
was effective for the confidence and strategy ability. In case 2, we assessed effects of a SMT for a high school
volleyball team and its technical coach. As a direct approach method, the SMT was performed on all the players
by a SMT coach once a month. Moreover, as an indirect approach method, the SMT was performed on the
technical coach by the SMT coach everyday. As a result, the team was 3rd place in Kinki competition
tournament. A style of coaching in the technical coach was changed. Although a next goal had been lost when
losing a match before the training, the technical coach set the goal of the team again, aiming at the Kinki
competition tournament. The team switched the feelings from the lost game. Moreover, a remarkable
improvement of psychological skill was seen in confidence and strategy ability for technical coach. Therefore,

these results suggested the effects of SMT by technical coach and the effects of SMT for technical coach.
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