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INTRODUCTION

Shooting isthe ultimateaim of all the techniques and strategiesin the
basketball game, and the percentageof shots made (hits) in a basketball
game determines the result of the game. All excellent players both abroad
and at home get famous for single-hand over-shoulder shots. The single-
hand over-shoulder shot is also an essentia basic aspect of training in
basketball teaching. So, much emphasis should be put on this action. In
order to increasethe accuracy of shooting, the shooting action itself needs
to becorrect and appropriatebes desother bas ¢ techniques, whileacorrect
and appropriate action can only be established and mastered through hard
training under strict technical standards. The biomechanical analysisaf the
stability in single-hand over-shoul der shooting has been conducted in this

paper.

METHODS

Data used in this study were obtained in two ways: (1) experiments,
and (2) literature. Biomechanical theorieswereused to analyze the effects
of the single-hand over-shoulder shooting action.

RESULTSAND ANALYSES

RESULTS

Thetotal number of shotsand shots made by 17 athleteson our college
basketball team before and after normalized training in single-hand over-
shoulder shot are given in Table 1. Each player shot 10 times.

Table 1.The number of shots made before and after normalized training
( 10 shots per capita)

Number of shots made 012345678910
Number of athletesbeforetraining 6731
Number of athletesafter training 1245311
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InTable 2 the scoresof thetopmost three playersin the national class-
A leaguebasketball matchesin 1996-1997 arelisted. '

Table2. Thestatistics of thescoresaof the highest three playersin theclass-
A league basketball matchesin 1996-1997

Player'sname Tota score scoreby single-hand Percent  Position
shoulder shooting (%)

Hu Wei-dong 816 674 83 No. 1
(forward)

Gong Xiao-bin 732 513 71 No. 2
(mid-forward)

Liu Yu-dong 697 473 68 No. 3
(mid-forward)

THE REQUIREMENTSOFA STANDARD SHOOTING
POSTURE
Shooting is atechnical action that requires accurateand harmonious

forces. Thisrequirement hastwo meanings: oneis sufficientstrength, which
Isaprerequisitefor anecessary height and distanceof theball; theotheris
accuracy, which is a guarantee for a high percentage of hits. A standard
shooting postureisthe satisfaction of thisrequirement and isessential toa
successful shooting.

A standard shooting postureis onethat utilizes physical strength most
appropriately, effectively and economically, and helpsramify new, highly
difficult, complex and practical techniques. It again hastwo implications:
the first is a basic shooting posture, which is reflected by the harmony
among the lower limbs, the body and the head; the second is the correct
holding method of the hand and the correct posturedf thecorrespondingam.

a Standing Posture

A standard standing posture, according to anatomical and biomechanical
theories, should be as follows: the athlete stands astride with the feet in
about the samedistanceas the shoulders. Thefoot of the ball-holding side
steps a paceforward; the knees are dightly bent, with the ankle-bending
muscles and knee-stretching muscleskept in appropriate tension. Thefeet
paralld each other toward the basket; thechest and abdomen dightly contract
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inorder for thearm-stretchingmusclesto dightly stretch and store sufficient
plastic potential energy; the head is upright toward the basket, and the neck
muscles should avoid excessive tension. The weight center of the body
falls between the supporting surface of thefeet.

Thisposture hastwo effects. First, the appropriateestablishment of the
weight center and supporting surface can provide a steady mechanical
condition for the shooting action, and every link from the lower limbsto
the body isin a tense state like a pressed spring, thus having sufficient
force. Second, al the above-mentioned links conducted bending and
stretching movements perpendicular to the ground so that the momentum
of each link falls on the same supporting surface as the weight center, and
the recoiling force by the ground is concentrated on one point, reducing
forcedisintegration to the minimum.

b. Ball-holding Method of the Hand and the Posture of the Arm

The ball-holding method is an essential part of the basic shooting
posture, and greatly influences the improvement of shooting skills.
Experience and theoretical analysis have shown that a standard holding
method in single-hand over-shoulder shooting should be as follows: the
fivefingerspart naturally to form aconcave shape, with thefingersmildly
surrounding the lower-back portion of the ball; the palm should be empty
in order for the weight of the ball to fall on the fingers; thefingersshould
avoid excessive tension and too heavy grasp of the ball; the wrigt of the
ball-holding side lightly turns back, and the forearm turns forward, with
the shoulder, elbow, wrist and theforefinger on an arrow-likesurfacestraight
toward the basket.

Such a ball-holding method can alow for maximum contact area
between the fingers and the ball, thus guaranteeing sufficient stability. In
addition, as the contact surface is above the bases of thefingers, the hand
can accurately sensethe ball, thus acquiring better control and regulation
of theball.

The shoulder joint is in a degree of about 110-120 symbol 176 \f
“Symbol”\s 12 0 0 , and theelbow joint about 90 symbol 176 \f “Symbol”
\s 1200, Themusclesof theforearm relax naturaly, andin the meanwhile
the other hand dightly lies against the side of the ball for balance.

Figure 1 demonstrates the correct posture of single-hand over-shoulder
shooting.

(Figurel)
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Figure 1. The correct posturein single-hand over-shoulder shooting

It can be seen from theanalysisabovethat theforceof every link—the
lower limbs, the body, and the upper limbs— isexerted on the bal in the
samedirection. It isthe harmony of theseforcesthat allowsfor sufficient
strength and an accuratedirection.

BIOMECHANICALANALYSSOF THE SHOOTING ACTION

A standard shooting posture not only laysfirm foundation for getting
appropriate mechanical condition, but it also facilitatesthe establishment
of refined differentiation centersfor actionson the cerebral cortex.

A standard shooting postureprovidestheconditionfor thesimplification
of amovement direction in that it unites the movementsof al thelinksof
the body and limbsin an arrow-like surface, and the muscles of al the
jointslieonthesamesided the body. In the processof shooting, arecoiling
forceisgenerated by the ground when thelegs push on the ground and the
knees stretches. With theextension of the body, theforces generated by the
rapid, full stretching of the shooting arm and by the pulling action of the
wrist combine and pass on to the ball, and makethe ball fly out.

Such a transmissive force-exerting process requires the rapid and full
stretch of the shooting arm, i.e., the completion of "“the golden arc.” " The
golden arc” is the moving track of the elbow joint, and was posed by a
famous physicist after careful calculation. The position of the elbow joint
after the ball leavesthe hand has direct influenceon theformation of such
an arc. The moving track of the elbow should be right upward, and the
flying track of the ball should paralldl thelineof vision ( SeeFigure?2).
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Figure 2 The harmoniousforce exertion processin the single-hand over-
shoulder shooting (in the sequenced the action)

Thisaction hasthreeimportant results: (1) toconcentratethe harmonized
forces on the wrist and fingers, and then on the ball; (2) to control the
flying of the ball and to raiseits starting point by fully stretching the arm
and lengthening thestaying duration of theball at the hand; (3) to speed the
shooting action by rapidly stretching thearm.

According to the momentum theory, the change in the momentum of
an object, when stricken by an outer force, isequal to the impulse o the
force, i.e.,

m(V,- V) =F*t,
where mis the mass of the object, and V, and V, the speeds of theinitial
state and thefinal state, respectively, F theforce, t the time.

The total force an athlete exerts on the ball can be supposed to be
constant when he stands at a certain distance, misconstant, and V, is zero
relative to the athlete; therefore, we get

V,=F*t
m
It can be seen that the starting speed of theball isin proportionto the
impulseand isin inverse proportion to the mass, and theelongation of the
staying timeat the hand will raisethespeed of theball, which isrealized by
thefull stretch of thearm.
From the equations
S= at?, andV =at,
where S is the working distance of the ball, athe acceleration, t the time,
and V the starting speed, we get
V=2s
[
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It is obvious that the leaving speed of the ball is proportional to the
working distance and inversely proportional to the contact time. The full
stretch of thear mmaximizesthe working distance, thusnot only improving
thecontrol of theball, but raisingthe starting point as well. In addition, as
Sisconstant, thefull stretch of the arm in the minimum period will raise
the starting speed.

CONCLUSIONSAND PROPOSALS

CONCLUSIONS

The normalized training of single-hand over-shoulder shooting can
enhance the formation of an athlete's contesting skills and raise the
percentagedf hits.

Normalized single-hand over-shoulder shooting is very competitive

and themost common meansdf hitsin excellent athletes, and is akeystone
aspect of training in shooting teaching.

PROPOSALS

Normalized single-hand over-shoulder shooting is consistent with the
rapid-going requirements of modern basketball game. Therefore, it is
necessary to make the athletes establishagood interior sensitivity through
hard training.

New, highly difficult technical actions are urgently expectedto ramify
from this essential shooting action in order to face the challenge of the
"fagter, higher and more accurate’ tendency of the basketball game.
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