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ABSTRACT

The paper more deeply understands spinning technique application in
shot throwing by experiment and data handling. By analyzing, it finds
spinning shot putting technique rel ative conformsto shot movement basic
principle and rules. Its lengthening on apparatus accelerated speed
distance, motions continuity and fluency, full of rhythm, enlarging on
apparatusachieved prior speed and other techniques show that it is current
relative advanced shot throwing technique. Spinning technique requires
athletesmore coordinate and sensitive, but it doesn’t have high requirement
of athletes’ height and weight as well as other indicators, according to
Chinese athletestheir own features, strength features and better flexibility,
coordination and sense of balance, it carries out comparative research on
back dliding type and spinning type by data analysis.
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INTRODUCTION

At present, athletes applied spinning shot putting
techniqueintheworld, hascongtantly created excellent
performanceand new world records. Peoplethat use
thetechnique hasa so becomemoreand more, it shows
§pinning shot putting technique scientificity and superi-
ority, intechnique, it quiteeffectively lengthen shot move-
ment trajectory and final exertion working distance,
improves musclefully exertion physiologica applica
tion conditions, ismore beneficia to muscle strength
exert, and increases shot rel ease speed.

Chineseahletesshot rel ative specid qudity hasal-
ready got closer to that of foreign gpplied spinning shot
putting technique athletes, they arerelativegood in
gtandinglongjump, triplejump aspectsand so on, which

reflects Chinese shot putters’ flexibility. Cause of per-
formancelarger gap isthat adopted technical means
aredifferent. Chinese present taught shot putting tech-
niqueisback diding shot putting technique, it hasn’t yet
carried out effectivetrial promotion on spinning shot
putting technique, emphasison spinning shot putting
techniqueisstill far from enough, and by investigation
information, itindicatesspinning shot putting technique
isvery suitableto Chineseathletes’ practica situation.
Therefore Chineseathletes should understand spinning
shot putting techniquewith scientific eyesight, spinning
shot putting technique till needs peopleto continueto
excavateitspotentia sand values.
Spinningtechniquerequiresathletesmorecoordinete
and sengdtive, butit doesn’t havehighrequirement of ath-
letes’ height and weight aswell asother indicators, ac-
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cording to Chineseathletestheir ownfestures, strength
featuresand better flexibility, coordination and sense of
ba ance, it carriesout comparativeresearchon back did-
ing typeand spinning typeby dataandyss, so astomake
reasonabl e suggestionson shot putters’ training.

SPINNING SHOT PUTTING TECHNICAL
ANALYSIS

Holdingtechnique

Fivefingersnature separate, put ball ontheroot of
index, middlefinger and ring fingers, thumb and little
fingersstick to bal’stwo sidesso asto ensurebal | sta-
bility. After well holding ball, put the ball ins defossaof
clavicle, cling to neck, pam center put forward, and lift
up elbow at theequa height of shoulder. Throwingarm
and trunk formsinto 90°angle, ensure throwing arm
one side chest, back musclemoderate tension.

Ready position

After holding, back towardsthrowingdirection, and
stand insgdethrowing circle back edge. Twolegsopen,
amost inthesamewidth of shoulder, body gravity cen-
ter falls between two legs. Spinning shot putting
technique’sready position mainly hastwo types:

(1) Two legsbend kneesnearly oo°, upper body keeps
relativesraight.

(2) Twolegsdightly bend knees, upper body leansfor-
ward. It likes former Soviet Union athlete
Baryshnikov.

Ingeneral, all adopt first ready position, it hasad-
vantagesasfollowing: When starting, spinning motions
aresow, body gravity center islower, motionsrangeis
larger, it can better activate muscle; easy to control bal-
ance; gradually increase human body gravity center and
shot height let motionstend to continuity, let them more
rhythmic; During spinning, flight ensuresto below and
flat, human body gravity center haslittle up and down,
avoid occurring upper body forward leaning status; Af-
ter flight, it canmoreeasily formintofina exertionready
position.

Prdiminary swing
The purposeof preliminary swingisto let human

body achieve necessary rotationd impetusbefore start-

ing to spin. After standing back towards throwing di-
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rection, body naturally slowly rotatesrightwards. To
offset oppositedirection rotating forceinfluence, | eft
armdight bendsand naturaly hangsdown, wholebody
keeps straight or properly leansforward so asto pro-
pel to sport direction changeto offset upper body ex-
cessivefad rotating leftwards. Body rotating rightwards
extent isfixed according toindividual status. Bigand
quick rotationismore proneto cause oppositedirec-
tion rotating excessivefast response, inthisway itis
bad for entering into linear spinning and keeping body
screwed and balance.
Soin

Spinisshot putting technique beforehand accel -
eration phase, excellent athletes| et shot achieve 4-5m/
saccel erated speed by spinning, former Soviet Union
athlete Baryshnikov did better, helet shot arrive at 5m/
spreliminary given speed by spinning, together with fi-
nal exertionre-acceleration, let shot arriveat 13-15m/
srelease speed. Spinning throw isaround 1.5-2m fur-
ther thanin situ throw (American Ol dfield canlet the
gap arriveat 2.75m). The gap dwaysistheimportant
symbol to measure spinning technical quaity. The pur-
pose of spinisto accumulate human spinning kinetic
energy for final exertion, let shot produce certaininitial
speed and so make preparation for final exertionform-
ing into greatly accel erated exertion motion structure.
Both thetwo must be given considerations, and forms
into best cooperation. Compl ete spinning techniquein-
cludesfollowing aspects. two legssupport darting; Sngle
leg support spinning, flight spinning; transition phase.

Final exertion and balanceafter releasing

Find exertion phasesartsafter |eft leglandingsince
right leg singlesupport phase ending. At thistime, ath-
letelower [imbshave dready enteredinto doublesup-
port phase, pelvisand two legs haveaready beenin
relativefixed postures, and shoulder axisand hip axis
areinlarger screw state. Whole human body isunder
left leg stable support, in such caseright legright hip
positiverotate and exert, throwing armsare not anx-
iousto makeinitiativeaccel eration but accel eratesfol-
lowingwaist hip rotation. Meanwhile, left arm timely
swingstoward throwing direction, let chest muscleform
into better beforehand extension which makes good
preparation for subsequent final accelerated exertion
phasethat useschest drivingarms. Onthebasisof lower
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limbsand trunk continuousforward acting forces, by
left leg supporting exertion and | eft shoulder, left arm,
left leg timely braking and cooperatingwith two legs
pedding and extending powerfully, chest out and sretch
armsrapidly accelerated powerfully throw shot out.
Whole body changes steps and turnsleft with inertia,
and completethewholemoation.

MODEL ESTABLISHMENTS

T test model establishment

T testisusing T distribution theory to deduce dif-
ference occurrence probability, so that comparing two
average numbers differenceisremarkable or not. It
paralelsto Z test, chi-squaretest. T Test dividesinto
single ensembletest and doubleensembletest.

SingleensembleT test istestingasampleaverage
number and aknown total average number difference
isremarkableor not. When population distributionis
norma distribution, and then sample average number
andtotd averagenumber deviationgatisticsisinT dis-
tribution. SingleensembleT test Satiticsis:
t= X- L

Ox
n-1

Amongthem, X issampleaveragenumber, u is

total average number, o, issamplestandard devia-
tion, n issamplesize.

DoubleensembleT testistestingtwo samples’ av-
erage numbersand their respectiverepresented total's
differencesareremarkableor not, it dividesinto two
cases. independent sample T test and paired samples T
test.

Independent sampleT test gatisticsis:

Amongthem, S and S, aretwosamplesvariances,

n,and n, aretwo samplessizes.
Paired samplesT test satisticsis:

X1 = X5

t=

2 2
\/le +GX2 —270)(10)(2
n-1

Amongthem, X, , X, arerespectively twosamples

average numbers, oy ,o are respectively two
samplesvariances, y isrelative sample’scorrelation
coefficient.

Data collecting

According to shot putterstalent selection criterion,
the paper selectsheight, back cast shot (4kg), in-situ
shot put(4kg) and bench pressfour indicators. Received
data results by statistics handling are as following
TABLE 1and TABLE 2 show.

By above TABLE 2, itisclearthatA, B two groups
indicatorsdifferencesare remarkable, sowehaverea
sonsfor dividing theminto two groups, A group experi-
mental group, B group contrast group.

Finally do test, extract average vaue from three
times’ performances. Standard meeting moment
adopted shot weights are 3Kg, 4Kg, 5Kg, 6Kg.To
eas er checking spinning shot putting advantages, itis
striving for getting ardative correct result.

Intest process, itisup to professional smaking data
collectingon 3K g, 4K g, 5K g, 6K gfour different mag-
nitudes, ensureweightsare correct.

A, Btwogroupstest dataisasfollowing TABLE
3, TABLE4, TABLE 5 show.

DATAANALYSIS

X, =X _
t= — A, B two groups’ shot putting performance aver-
\/ (N =DS,"+(, =1S," 1, 1, age val ues and standard deviationsand others can re-
Ny+n,—2 N1 Ny ferto TABLE 3to TABLE 5, Table 6 istwo groups’
TABLE 1: Physical indicator
it Height(cm) Back cast shot In-situ shot put Bench press
em — — — —
X S X S X S X S
A 175 3.29 12.11 2.2 116 1.29 50.68 12.75
B 175 6.39 12.15 1.99 11.68 0.93 55.45 6.88
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TABLE 2: Physical indicator (T test)

] Back In-situ Bench
Item Height
cast shot  shot put press
T value 0 0.06 0.24 154
Different or not X X X X

Note: T (0.05,40) =2.021, T (0.01, 40) =2.704, 0’42 ,“ X repre-
sents difference is not remarkable, “*” represents difference is
remarkable, “**” represents difference is very remarkable

TABLE 3: 3Kgshot

_ Spinning/ )
In situ o Differences
Item Non-spinning
X S X S X S
A 12 1.56 125 1.37 05 0.86
B 121 119 13.6 1.38 15 0.76

shot putting performance T test result analysis.
FromnTABLE3to TABLEDS,itisclear that, inthe
level of 3kg, 4kg, 5kg, 6kg, two groups’ in-situ shot
putting performance differencesare not remarkable,
whichindicatesthey haveno big differencesinfind ex-
ertion. But throwing with integrity technique, their dif-
ferences are relative obvious that can be seen from
TABLEG. Inthelevd of 3kg, experimenta group spin-
ning shot putting average performanceis 13.6m, con-
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enceisnot remarkable. Alsofor 4kg shot, experimen-
tal groupin-situ shot putting performanceand spinning
shot putting performanceaveragely have 1.2mgap, and
contrast groupin-situ and back diding performance av-
eragely have 0.1m gap, by T testing P <0.01, differ-
enceisvery remarkable. Inthelevel of 5kg, experi-
menta group spinning shot putting average performance
is11 m, contrast group back diding shot putting aver-
age performanceis10.8 m, thetwo has0.2m gap, by
T testing P> 0.05,differenceisnot remarkable. Also
for 5kg shot, experimental group in-situ shot putting
performance and spinning shot putting performanceav-
eragely have nearlyl.1m gap, and contrast group in-
stuandback diding performance averagely have 0.6m
gap, by T testing P<0.01, differenceisvery remark-
able. Inthelevel of 6kg, experimenta group spinning
shot putting average performanceis 8.65 m, contrast
group back diding shot putting average performanceis
8.6 m, thetwo’sdifferenceisnot remarkable. Alsofor
6kg shot, experimenta group in-situ and spinning shot
performance averagely have 0.68m gap, contrast group
in-situ and back dliding performance averagely have
0.3mgap, by T testing P< 0.05, thedifferenceisre-

TABLE 4: 5K gshot

trast group back sliding shot putting performanceis Insitu Spinning/ Differences
12.5m, they has 1.1mgap, by T testing P<0.05, sig-  'tem Non-spinning
nificancedifferenceisbigger. Alsofor 3kg shot, experi- X S X S X S
mental group in-situ shot putting performanceand pin- A 102 124 108 114 06 077
ning shot putting performanceaveragely have 1.5mgap, B 99 101 11 1.02 11 049
and cont_rast group in-situ shot putting and back diding TABLE 5: 6K g shot
shot putting performance averagely have 0.5m gap, the —
two by T testing P <0.01, differenceisvery remark- In situ Spinning/ Differ ences
able. Intheleve of 4kg, experimental group spinning  !tem Non-spinning
shot putting average performanceis 12.4m, contrast X S X S X S
group back diding shot putting average performanceis A 83 09 86 089 03 061
11.9m, thetwo has0.5m gap, by T testing P> 0.05,differ- B 797 074 865 08 068 04
TABLE 6: Twogroups’ T test result analysis
3KG 4K G 5K G 6K G
Weight Splanlng/ Differences Splnr.nng/ Differences Spmr?mg/ Differences Sp'nh'ngl Differences
Non-spinning Non-spinning Non-spinning Non-spinning
T value 2.68 417 1.43 5.53 0.61 2.63 0.19 2.375
Different or not * * X * X ** X *

Note: T (0.05, 40) =2.021, T (0.01, 40) =2.704, 0’42 . “ x ” represents difference is not remarkable, “*” represents difference is

remarkable, “**” represents difference is very remarkable
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markable.

It iswell-known that in-situ shot putting perfor-
mance and back diding shot putting performancedif-
ferenceisaconsiderableimportant indicator to mea-
sure shot techniques merits. By aboveexperiment data,
it can also seethat experimental in-situ and spinning
differencesare1.5m, 1.2m, 1.1m, 0.68m, theaverage
differenceis1.12m, and contrast groupin-situ and back
diding differencesarerespectively 0.5m, 0.1m, 0.6m,
0.3m, theaverage differenceis0.375m. Among them,
experiment group suchindicator highest valueisinthe
level of 3kg, differenceis4m (11.8m, 15.8m),contrast
group suchindicator highest valueisintheleve of 5kg,
differenceis2.2m (7.5m, 9.7m).

CONCLUSIONS

By comparativeanaysisof abovetwo throwing per-
formance3, it can get that experiment group, no matterin
integrity techniquethrowing or in-stu andintegrity tech-
niquethrowing difference, itishigher thanthat of contrast
group, perfectly indicating Spinning superiority.

By andytic comparing of two groups’ throwing tech-
niques, from TABLE 3, it can get that inthelevel of
3kg, no matter integrity technique applied throwing or
in-situ adopted integrity techniques performance dif-
ference, experimental group performance alwaysis
higher thanthat of contrast group, experimenta group
B athletes are pleased about theresult, and lots of sub-
jectsgeneral fed that they make motions, meanwhile
feel motionsvery natural and continuous, and full of
rhythm, final exertion motionisfully playing. Corre-
spondingly, their 3kglevelstechnical eva uation scores
aredsordativehigher, average scoreis8.7 score. And
contrast group insuch level hasn’t showed up any ob-
viousadvantages, itsin-stu and back diding only have
0.5m gap. Contrast group subjectsgenerally fedl that
didingandfind exertionisdifficult to connect, dways
stop will happen; correspondingly technical evauation
performanceaveragdly is8.2score.

But with shot its own weight increasing, both ex-
periment group and contrast group performancearein
decreasing trend. Among them, experimental groupin
3Kg—4 Kg -5 Kg —6 Kg, its average perfor-
mance respectively reduces 8.1%, 11.3%, 21.4%, con-
trast group respectively reduces 4.8%, 9.2%,20.4%,
experimental group overall decreasingrangeislarger
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thanthat of contrast group. Then, experimental group
have a so partia subjects’ motions start to appear de-
formation, especidlyin6kgweight leve, it mainly high-
lightsintransition phase. Inthe phase, many subjects
show motionsstopping (right foot landing stop), I eft leg
strikeshigarc, landing d owly and other phenomenon,
whichisasoonedifficulty and key point that spinning
technique comes across. Thereare usually havefol-
lowing two reasonsfor above cases. oneiscourt appa:
ratus. Because athleticsfield establishment, spinning
teaching proceedsin brick ground, when exercising,
only can use solid sphere instead of shot to throw.
Though throw solid sphereisakind of good aidstrain-
ing way, after al itisnot equal to shot. Because of up-
per body load increasing, it surely causes motionsdiffi-
cultiesincrease so that leadsto motionsingtability. Sec-
ond isbecause subjectshaven’t paid attention to their
hipsfunctions, without doingwell inhipsmotions.
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