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Relationship between skill level and mechanical efficiency
concerning chest pass of basketball

CHIKANOBU MATSUBARA™® and NORIKO KIKUCHI™ * ™ **

Abstract: To investigate the relationship between skill level and mechanical efficiency
concerning chest pass of basketball, 2 kinds of exercise were executed to the target on the wall
by 5 skilled and 5 unskilled players. Throwing frequency was increased at one exercise, and
the distance to the target was increased at the other exercise gradually at each 3 minutes,
respectively. During the exercises energy expenditure was measured by analysis of expired gas,
and external work i.e. kinetic energy of the ball which was given by subjects was calculated with
video tape recording. Overall delta efficiency of skilled and unskilled players were not different
significantly at both 2 exercises. This was caused by the reason that internal work was small
but ball speed was large at skilled players. Hitting probability of unskilled players was
decreased with the increase in throwing distance, but that of skilled players was maintained up
to about 5 m. In this range, net efficiency of skilled players was significantly higher than that of
unskilled players. The difference was supposed to be derived from mastery of the throwing

skill.
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Work effici _ power output % 100
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Table 1 Characteristics of the subjects.

skilled unskilled all
mean * SD mean * SD mean + SD

number 5 5 10

height (cm) 161.2+4.60N  157.5+5.70 159.14+5.36
weight (kg) 52.6+4.51* 49.4+4.22 51.0 +4.45
age (years) 22.2+ 1,928 21.8+1.10 22.0+1.49
V Omax!(ml/kg/min) ~ 38.8 % 6. 29N 35.5+10.5 37.1+8.36
career?)(years) 9.6+ 2.30%* 0+0 4.8+5.29
MTL® (m) 10.28+ 1.32* 7.00+0.52 8.64 +2.02

D estimated by the result of submaximal step test
2 number of years as a basketball player
3) maximal throwing length of chest pass
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Fig.l The method to record the movement of the ball on
videotape. The video recording was played back, and each x was
read from pictures. Then each real throwing length ¢ was
calculated with the equation placed in this figure.
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Fig.2 Relationship of energy expenditure on heart rate during
step test, increase-in-frequency throwing, and increase-in-dis-
tance throwing. Significant difference of the slope was not
observed between skilled and unskilled players at each exercise.
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Fig.3 Relationship of external work on energy expenditure at
step test, increase-in-frequency throwing, and increase-in-
distance throwing. The slope of each regression line indicates
overall delta efficiency. Significant difference of the slope was
not observed between skilled and unskilled players at each
exercise.
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Fig.4 Relationship of external work on energy expenditure of
both skilled and unskilled subjects at step test, increase-in-
frequency throwing, and increase-in-distance throwing. Signifi-
cant difference of the slope was observed one another between 3
exercises.
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Fig.5 Relationship of energy expenditure on throwing frequency
at increase-in-frequency throwing and on throwing distance at
increase-in-distance throwing. The intercept of the regression
line was expected to indicate energy expenditure of each
exercise without a load. But the values of increase-in-distance
throwing were far smaller than those of resting metabolic rate.
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Fig.6 Relationship between hitting probability and throwing
frequency at increase-in-frequency throwing. Throwing distance
of skilled players was longer than that of unskilled players. But
mean value of hitting probability of skilled players was
significantly larger than that of unskilled players.
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58 Xid, HEEATEIREREMEORKEBEICB VT, K
—VDSFH SEEN SR 1 RS O BE D K 5 181 0 Hif 5 B
DFHE L IBEHEREE, EFAD5 a<FEIIRLEZLD
Thb, AE L ABBEHEOMIZIEZ, RENDS <, T
b H#01THEICBNT DA, HEEFZDH LN,

9 Xk, HHEERIEIRIREIEICB I D A rPaER L ME)

DT & BIRE LR L b OTH by friekia,

AHEETIES mBH-) FTHVHEEELRL, ZORER
FHZIRA U7z, RS IO SHEBEOMMICE b 7%
o> THRDHEBRWISKD L7, MBEORIZIE, 3.5mM»p
L5.5mIZBVWTHEBEENBED SN/, MEhEIX, K

CRE B5E

¢ B "
3E) Q??‘“‘;l S oriled
g | TT?O llo . o
o L l o <
o ?lllllll; N
L 1 L 1 | J o
2 4 6 8 10

throwing distance (m)
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