ISSN : 0974 - 7435 Volume 10 Issue 5

LioSechn o/oyy

A Indian Yournal

—====> FyLL PAPER

BTAIJ, 10(5), 2014 [1190-1197]

Variance analysis-based cheerleading to female university students
confidence activation effects research

ChaoWan
Department of Physical Education, Xi’an University of Finance and Economics, Xi’an 710000, (CHINA)

KEYWORDS

Cheerleading;
Teaching experiment;
Variance analysis;

SPSS software;

Four dimensional confidences.

ABSTRACT

The paper makes analysis of cheerleading features, confidence functions
and confidence measurement three aspects, it detailed states single factor
variance and covariance analysis mathematical principle, application
conditions and SPSS implementation steps, uses SPSS software to make
before and after experiments single factor variance analysisand covariance
analysis of aerobics option course, sports dance option course and
cheerleading option course students’ four dimensional confidence levels,
insinglefactor variance analysis, it gets cheerleading overall efficiency on
female university students confidence level improving advantages, in
covariance analysis, it gets each dimensional cheerleading to female
university students’ confidence level promotion and other two learners’
comparison, and gets that cheerleading has very remarkable effects on
female university students confidence level promotion.
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INTRODUCTION

Teng Feng-Xian(2011) pointed out confidencewas
amultipledimens onsand multiplelayerspsychologicd
system, it played important rolesin persona growthand
development, it could beimproved by some specific
activitiesasportsactivities, behaviors, socid activities
and reading!¥. And cheerleading was akind of event
that gathered enthusiasm and fitness practice, the pa-
per carried out confidencelevel investigation research
on one university sophomore cheerleading option
course, aerobics option course and sports dance op-
tion course each thirty-five students, in thehope of us-
ing SPSSdtatisticd softwareand singlefactor variance
analysis methods to expl ore cheerleading promotion

effectsonfema euniversity sudentsconfidenceleve.
For cheerleading sportsfeaturesand university stu-
dents confidencelevel measurement researches, lotsof
people have made efforts, which made contributionsto
contemporary university sudentsconfidenceleve pro-
motion and cheerleading popul arity degreeimprove-
ment, from which Xie Xiao-Hu(2013) adopted “Con-
fidencelevd test”, “Persond report of disposition” and
“Subjectivewd |-being scal€” to test on 465 university
students, with an amto exploreuniversity students con-
fidencelevdss, disposition typeand subjectivewd l-be-
ing relations problems, he got that confidenceleve had
significant main effect on subjectivewell-being while
interaction effectson gender wereinggnificant, dispo-
stiontypehad significant main effect on subjectivewdl|-
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being whileinteraction effectson gender wereingignifi-
cant’?; Li Ruo-Guo and others (2013) discussed
cheerleading to university studentsone of personality
core peculiarities as confidenceimpacts, and got that
compared with other itemscheerleading event had Ssg-
nificant advantagesin cultivating sudents’ overal ffir-
mation, actionfigure and gppearanceexpressonaswell
as other confidence dimensions aspects?.

The paper onthebasisof previousresearch, starts
from cheerl eading sportsfesatures, confidencefunctions
and confidence measurement analysis, it explores
cheerleading superiority infema e university students
confidencelevel promotion by comparing with aero-
bics and sports dances, which providesamore effec-
tiveway for contemporary students confidencelevel,
meanwhileit impel scheerl eading popul arization pro-
Ccess.

RESEARCH OBJECTSAND RESEARCH
METHODS

Resear ch objects

The paper makes confidencetest on one university
sophomore undergraduate 105 studentsin schoal, the
studentsmgorsarefrom fema estudentsinwhole uni-
versty except for physicd cultureingtitute, makescom-
parativeanays sof aerobicsoption course, sportsdance
option course and cheerleading option course each
thirty-fixestudents, inthe hope of expl oring cheerleading
option coursesuperioritiesinfema euniversty sudents’
confidenceimpacts. Research objectsbasicinforma
tionisasTABLE 1 show.

Resear ch method

Document literature

In CNKI, searching 12 pieces of research docu-
mentsabout sportsto students’ confidence promotion
effects, 15pieces of research documents about univer-
Sty sudentsconfidencepromotion and monitoring meth-
ods, 6 pieces of documents about university students
confidenceinvestigation dataanaysisand researches,
10 piecesof research documents about university stu-
dents sportsoption course cheerleading Smilar events,
which providesbas sfor university sudentsconfidence
evauaionindicator extracting, teaching experimentsde-
signing and investigation dataand yssmethod.
Questionnairesurvey

The paper adopted questionnairedesigningisChe
Li-Ping(2010) compiled university confidence question-
nairecontent’, questionnairecontent dividesinto overdl
confidence, socid confidence, academic confidenceand
body confidencefour dimensions, it totally has 70 ques-
tions, questionnairerelease amount is 221 pieces, ef-
fectiverecycleis 200 piecesand effectiverecyclerate
arrivesat 90.5%.

Expertinterview

In order to provide scientific questionsfor ques-
tionnairesurvey, it setsexpert group that iscompose of
universty psychological department research’stwelve
experts, which providesbasisfor university students
confidence eva uation indicatorsoptimization andin-
vestigation dataauthority.

Teaching experiment method
For casesas TABLE 1 showed research objects,

TABLE 1: Aerobics, sportsdanceand cheerleading option cour ses’ students’ samples status

Aerabics option cour se

Sports dance option course Cheerleading option

Type Category students students cour se students
options Option Population Option Population Option Population
population rate population rate population rate

Origin of Village 16 45.7 % 19 54.3% 21 60.0 %

student City 19 54.3 % 16 45.7 % 14 40.0 %

Only Yes 11 314% 13 37.1% 9 25.7%

daughter or

ot No 24 68.6 % 22 62.9 % 26 74.3 %

Major Liberal arts 25 71.4 % 20 57.1% 25 71.4 %
Science 10 28.6 % 15 42.9 % 10 28.6 %
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it uses experimental group, control group, pretesting
and post testing experimenta ways, in order to ensure
equivaent group features, it carriesout bas c body qual -
ity, specia sportstechnology and confidenceleve pre-
testing on participated aerobics, sports dances and
cheerleading option coursesall sophomorefemalestu-
dents, then extract smilar level sresearch samplesfrom
every class. Experimental group students are
cheerleading option course students, control group stu-
dents are aerobics and sports dances option courses
students, carries on continuous 12 weeks and every
week two courses, every courses45 minutesteaching.
Teaching contentsarethreelevels’ aerobicsteaching,
sports dance teaching and cheerl eading teaching that
areregarded asindependent variabl e, students confi-
denceisregarded as dependent variable. Threekinds
of option courses students’ teaching contents statusis
asTABLE 2 show.

M athematical statistics

In the paper, it selects SPSS statistical software
and EXCEL datistical softwareto makeanayss, ap-
pliescovariance statistica anadysismethod toresearch
on pretesting data, and applies singlefactor variance
statistical analysismethod to make research on confi-
denceleve changestatus.

VARIANCE ANALYSISPRINCIPLE AND

SPSSIMPLEMENTATION

The paper makestheoretica statement by two sec-
tionson varianceanaysissinglefactor varianceandy-
sisand covariance anaysis, and introduces anaysis
SPSSimplementation, inthe hope of building theoreti-
cd bassfor cheerl eading confidence promotion effects
researching.

Singlefactor varianceanalysisand SPSSimple-
mentation

Singlefactor varianceresearchisaclassified inde-
pendent variableimpacts on anumeric type dependent
variableimpact. Inpractica problemssnglefactor vari-
anceandysis, firdly it needsto put forward hypothess,
If investigation result after processing dataisfrom s
piecesof different total samplevalue, it needsto suc-
cessive record each totality average value as
Ly, Ly, 1, 8ccording to problemsanal ysis purpose,
it can makeasformula(1) showed test hypothesis:

Ho:  my=pp=-v=ps _ 13
Hyt Vi 27 =1,2,~~~,s)'“_§i§Hi 2

And then ca culate each sampleaveragevaue( X ),

wholeobserved va uetota averagevalue( X ) and each

error squaressum (total squaressum ssr, intergroup
sguaressum SSA aswell asintra-group squares sum

TABLE 2: Aerobics, sportsdanceand cheerleading option cour seteaching content

Aerobics option course teaching
content

Sports dance option cour se teaching
content

Cheerleading option cour seteaching
contents

Basic stance and ar ms exercise

Basic pace exercise

New massfirst grade routine
Body control and motion elastic
exercise

Dance basic skills exercise

Cha Cha bronze routine

Basic pace and slogan exercise
Crystal grade cheerleading routine

Music performance

Basic quality exercise

TABLE 3: Beforeteaching experiment three groups of studentsconfidencelevel singlefactor varianceanalysisresult

Type Aerobics Sportsdance Cheerleading F value Pvalue
Overall confidence 359+ 0.49 3.59+ 0.42 354+ 0.45 2.37 0.099
Academic confidence 3.33+0.56 3.31+0.53 3.30£0.55 2.35 0.101
Body confidence 3.30+ 043 3.32+0.40 321+0.48 0.84 0.437
Sacia confidence 3.59+ 0.48 358+ 0.61 3.39+0.47 0.86 0.429
Confidence total score 3.44+0.38 344+ 043 335+ 0.42 134 0.268
BioTechnology — o
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SSE ), itscomputationd method isasformula(3) show:

©

n, (% —i)Z;SSE:ii(xij -% F

k
i=1 i=1j=1

Informula(3), n represents number of observed
value, k representsfactor level number, n, represents
thej sampleobserved va uenumber, threesquaressum
freedom degreearerespectively (n-1),(k-1),(n-k), vari-
anceandysscomparedisdifference betweenintragroup
average square and intergroup average square, there-
foretotal squaressum SST, intergroup squaressum
SSA andintragroup squaressum SSE averagesquares
respectively record as MST,MSA, MSE , their value com-
puting method is squares sum and freedom degreera-

tio, when test hypothesis H,, MmSaAand MSE ratio
conformsto numerator freedomdegreeas k —1, and
denominator freedom degreeas n— k Chi-squared
distribution, expressionisasformula(4)show:
_ MSA
T MSE
Findly, according to given significanceleve ¢ in
Chi-squared digtribution table, find out numerator free-

dom degree df, = k —1 and denominator freedom de-

F ~F(k-1, n=k) 4

greedf, =n-k corresponding critical

vaueF, (k-1n-k),if obtained F > F, thenrefuse
original hypothesisH ,, which showstested factor has

significant impactson observed value, if F < F, and

thendon’t refuseorigina hypothes's, which showstested
factor hasno significant impacts on observed value.
For fully random designed singlefactor variance
analysis, pathin SPSSsinglefactor analysisis[ Ana-
lyzej]—>[ Compare = meansj]—>[ One-Way
ANOVAJ—>{ Post Hoc Multiple Comparisongj—
>[ Equal VariancesAssumedj|—>{ L SD/S-N-K|j, for
random unit group designed singlefactor varianceandy-
ss, pathin SPSSsinglefactor andysisis| Analyzeg}—
>[ General Linear Model§—>{ Univariatef}—>{ Post

————, FyurL PAPER

Hoc Multiple Comparisonsfor Observed Meang}—
>[ Equal VariancesAssumedjj—>[ L SDJJ.
Covariance analysis and SPSS implementation
steps
In practical dataresearch, experiment result often
sufferssomemixed factorsimpacts, these mixed fac-
torsingtatisticsiscalled covariant, if ignore covariant
effects, and then it may get relatively partial conclu-
sions, covarianceanaysisrefersto akind of statistical
method that combinesapplication of linear regression
withvarianceanayss, whichisused to diminatemixed
factorsto anaysisindicatorsimpacts, itsbas ¢ thought
isbeforetwo groupsor multiplegroups y averagevaue
hypothes stesting, uselinear regress on methodtofind
out each group y and covariant x quantity relations,
solveadjusted meanwhen assume x isequd, andthen
usevarianceandys sto compare adjusted mean differ-
ences. Asfollowing showed covariance analysisfour
gpplied conditions:
1) Eachgroupcovariant X andindependent variable
Y isinlinear relations.
2) Eachsampleregression coefficientp differences
haveno statistical Significance.
3) Eachgroupresdud isinnormd distribution.
4) Each covariant mean difference cannot betoo big.
Atfirst, maketest hypothesisasfollowing show:

H,: Eachtotdity adjusted meanisequa; H,:each
totality adjusted meanisnot fullyequa; o = 0.05
Then, calculatetotal covariance, intergroup cova

riance and intragroup covariance( 1 ,, , ., |, ) re-

spectively as formula (5), formula(6)and formula
(7)show:

T g
IXY:ZXY_%EXEY)V:N—]_ ©®)

B AT L M
B 0 X0 WARET) 3 W ®

Iy |
(5)—(6)={I o ™

XY
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Findly, accordingtogivensignificanceleve ¢ in
Chi-squared distribution table, find out numerator free-
domdegree df, = G — 1 and denominator freedom de-

greedf,=N-G
valuer,(G-1N-G), if obtained F > F, then refuse
origina hypothesisH,,, which showstested factor has

corresponding  critical

significant impactson observed value, if F < F, and

thendon’t refuseorigina hypothesis, which showstested
factor hasno significant impacts on observed value.
Covarianceanaysisimplementation path in SPSS
statistical softwareig Analyzej}—>[ General Linear
Model}—>[ Univariatef}—>0M odelj}—>[ Specify
Modgl—>0Full factorialf}—>[ Sum of squarej}—

>[ Type 111)).
EMPIRICALANALYSS

Beforeand after experiment each confidencelevel
singlefactor varianceanalysisresult

Beforeexperiment, carry out confidencelevel single
factor varianceanalysis of aerobics, sportsdancesand
cheerleading option course students, its result is as
TABLE 3 show.

From TABLE 3data, itisclear that before experi-
ment each group of student confidenceleve infour di-
mensions haveno significant differences, and candis-
tinguish students’ confidencelevel promotion reasons
from teaching content after experiment.

Dueto experiment investigation result involved data
isvarious, inorder to stresskey points, the paper shows
key dataand analyzesit, makeslitera statement on
genera surfacedata, thethree groupsof students after
teaching experiments, four dimensionsconfidenceleve
hasbeenimproved, only each group increment statusis
different, asTABLE 4 showed aerobics, sportsdances
and cheerl eading studentsconfidenceleve differences
infour dimensions.

By TABLE 4 data, it isclear that sportsdance stu-
dentsand cheerl eading studentsfour dimensiona con-
fidenceleve hasbeen significant improved, and aero-
bicsstudentsimprovement in academic confidenceleve
dimensionisnot significant, while confidencelevel in
other three dimens ons has been significant improved,
fromthreegroups of students confidenceleve four di-
mensiona T test p value comparison, itisclear that
cheerleading student differencesignificancein overal
confidenceand academic confidence two dimensions
are higher than other two groups of students, for body
confidenceand socid confidencetwo dimensiona con-

TABLE 4: Each group of studentsbeforeand after experiment confidencelevel four dimensional increment T test result

Type Aerobics Sportsdance Cheerleading
T value P value T value P value T value P value
Overall confidence [-2.556] 0.016 [-3.274] 0.002 [-10.180] 0.000
Academic confidence (-1.453) 0.157 [-2.767] 0.007 [-3.660] 0.001
Body confidence [-2.166] 0.039 [-4.722] 0.000 [-6.726] 0.000
Social confidence [-0.637] 0.013 [-3.957] 0.000 [-6.110] 0.000
Confidence total score [-3.081] 0.004 [-4.262] 0.000 [-7.592] 0.000

Note: In T value[ [Jrepresentsp <0.01, [Jrepresents<0.05, ()represents>0.05

TABLE 5: Beforeand after experiment aer obicsstudent other threedimensionssub dimension confidenceleve difference

test result beyond academic confidence

Overall confidence

Body confidence Social confidence

Dimension
A B C D E F G H | J
T value -1.218 -2.882 -0.087 -3.199 -1.013 0.317 -1.249 -0518 -5.283 6.265
P vaue 0.233 0.007 0.932 0.003 0.319 0.753 0.222 0.609 0.000 0.000

Note: A represents comprehensive confirmation, B represents overall affirmation, C represents self -negation, D represents
sports event, E represents health quality, F represents action and figure, G represents appear ance and expression, H represents
looks and height, | represents classmates and others, J represents family and teacher
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fidencelevel, aerobics students before and after ex-
periment differencesignificanceislower than other two
groups of students. In order to analyze aerobics stu-
dentsbefore and after experiment other three dimen-
sonsconfidenceleve differencebeyond academic con-
fidencedimension, it getsas TABLE 5 showed each
dimensiond sub dimension confidencelevd difference
T testresult.

By TABLE 5data, it isclear that aerobicsstudents
before and after teaching experiments, except for aca:
demic confidence hasno significant differences, other
threedimensionsconfidenceleve hassgnificant differ-
encesonawhole, but incomprehens ve confirmation,
self-negation, hedth qudity, action and figure, appear-
anceand expression aswell aslooksand height seven
sub dimensionshaveno significant differences.

Beforeand after experiment each group of confi-
dence level covariance analysis result and each
group after experiment multiple comparative
analyses

Covarianceandys sresearchedisproblemwhether
pretesting impactsamong groups are the sameor not,
the paper set covariance analysissignificancelevel is
o = 0.05, if in each group students before and after
experiment four dimensionsconfidenceleve difference
covariancetest result p > 0.05, thenitisthought the
dimension hasno statistical significance, andit should
eliminatethe dimension confidencelevel variablein
multipleanalysis, asTABLE 6 show thethreegroups
of studentsbeforeand after experiment confidencelevel
linear regressionandysisresult.

By TABLE 6 linear regression anaysisresult, itis

clear that three groups of students before experiment
confidencelevel haslarger impact on after experiment
confidencelevd, it needsto make covarianceanayss
of post testing dataas TABLE 7 show three groups of
students after experiment each dimens on confidence
level differencescovarianceandysisresult.

By TABLE 7 data, it isclear that differencein aca-
demic confidence dimens on hasno s gnificancechange
after experiment, therefore éiminate academic confi-
dencedimension, confidenceleve differencessub di-
mensiond covarianceandyssinother threedimensions
isasTABLE 8 show.

By TABLE 8 data, it is clear that sports, health
quality and looks height three sub dimensiona confi-
dencelevel hasno significant differencesbeforeand
after experiment, thereforeeliminate E and H two sub
dimensiond levels, inthefollowingit carriesout each
group multiple comparison for other eight sub dimen-
sionsconfidenceleve differencesbefore and after ex-
periment, inthe hope of exploring three movementsto
fema eunivergty student confidence promotion effects,
as TABLE 9 show after experiment three groups of
students seven sub dimensionsconfidenceleve differ-
encescovariancetest result.

By TABLE 9data, itisclear that subdimensionA,
B, Fand Gin after experiment sports dance group
and aerobicsgroup studentsconfidencelevd difference
covariancetest, it showsinsignificant leve, sub dimen-
sion C and D in after experiment cheerleading group
and aerobicsgroup students’ confidencelevel differ-
ence covariancetest, it showsinsignificant level, sub
dimengion D inbeforeand after experiment cheerleading
and sportsdance group students’ confidencelevd dif-

TABLE 6: Pretesting asindependent variableand post testing asdependent variable each group students confidencelevel

linear regression analysis result

Test statistical Overall Academic Body Social Confidence total
quantity confidence confidence confidence confidence score

F value 75.757 132.248 44.926 41.380 71.954

P value 0.000 0.000 0.000 0.000 0.000

TABLE 7: Threegroupsof sudentsafter experiment each dimension confidencelevel differencecovarianceanalysisresult

Test gtatistical Overall Academic Body Sacial Confidence
quantity confidence confidence confidence confidence total score
F value 15.711 2.821 8.625 10.555 11.489
Pvaue 0.000 0.065 0.000 0.000 0.000

s LBioTechnology

An Tudian Yourual



1196 Variance analysis-based cheerleading to female university students confidence BTAIJ, 10(5) 2014

FULL PAPER o

TABLE 8: Threegroupsof student after experiment other threedimensionssub dimensional covarianceanalysisresult

beyond academic confidencedimension

. . Overall confidence Body confidence Social confidence
Dimension
B C D E F G H I J
T value 9679 9.004 5531 3330 1267 8680 5952 0.529 14.262 25.698
Pvaue 0000 0.000 0005 0040 0.287 0000 0004 0.591 0.000 0.000

Note: The same as Table 5

TABLE 9: After experiment threegroupsof students seven sub dimensional confidencelevel differencescovariancetest

result
Experimental  Control ) ) Average  Standard ) ) Average  Standard
Dimension Pvalue Dimension P value
group group difference  deviation difference  deviation
2 -0.441 0.102 0.000 -0.455 0.138 0.001
' 3 -0.138 0.102 0.179 0.081 0.139 0.564
5 1 A 0.441 0.102 0.000 . 0.455 0.138 0.001
3 0.303 0.102 0.004 0.536 0.139 0.000
1 0.138 0.102 0.179 -0.081 0.139 0.564
3 2 -0.303 0.102 0.004 -0.536 0.139 0.000
2 -0.542 0.129 0.000 -0.489 0.148 0.001
! 3 -0.199 0.129 0.128 -0.119 0.148 0.423
1 0.542 0.129 0.000 0.489 0.148 0.001
2 3 B 0.343 0.129 0.009 ¢ 0.369 0.147 0.014
1 0.199 0.129 0.128 0.119 0.148 0.423
3 2 -0.343 0.129 0.009 -0.369 0.147 0.014
2 -0.459 0.139 0.001 -0.441 0.145 0.003
! 3 -0.275 0.139 0.052 -0.761 0.143 0.000
1 0.459 0.139 0.001 0.441 0.145 0.003
2 3 ¢ 0.184 0.139 0.189 I -0.320 0.144 0.029
1 0.275 0.139 0.052 0.761 0.143 0.000
3 2 -0.184 0.139 0.189 0.320 0.144 0.029
2 -0.310 0.180 0.088 -0.409 0.162 0.013
! 3 -0.447 0.177 0.013 0.739 0.162 0.000
1 0.310 0.180 0.088 0.409 0.162 0.013
2 3 b -0.136 0.178 0.445 ¢ 1.148 0.162 0.000
1 0.447 0.177 0.013 -0.739 0.162 0.000
3 2 0.136 0.178 0.445 -1.148 0.162 0.000

Note: 1 represents sports dance student, 2 represents cheerleading student, 3 represents aerobics student, letter definition is as

Table 5

ference covariancetest, it showsinsignificant leve, all
datafeaturesare p > 0.05.

By TABLE 9data, it can also get that in compre-
hensive confirmation and overal affirmation two sub
dimensions, cheerl eading option course studentshave

very remarkabl e promotion by comparing to other two
option courses students; in action figure and appear-
anceaswell asexpression thesetwo sub dimensions,
cheerleading option course students haveremarkable
promotion by comparing to other two kinds of option
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courses students, on awhol e, cheerleading students
havegreat advantagesinfemdeuniversity sudentscon-
fidencelevel promotion aspect.

CONCLUSION

Thepaper firdly makesandyssof cheerleading fea:
tures, confidence functionsand confidence measure-
ment three aspects, which buildsbasisfor cheerleading
tofemaeuniversity students’ confidencelevel promo-
tion teaching experiment design and confidencelevel
evauationindicator extracting. It detalled statessingle
factor variance and covariance andysis mathematical
principle, application conditionsand SPSSimplemen-
tation steps, which provides methods and evidencefor
the paper experiment result data processing and tar-
geted andysis. Use SPSS softwareto make beforeand
after experiments singlefactor varianceanalysisand
covariance analysis of aerobicsoption course, sports
dance option course and cheerleading option course
students’ four dimensiond confidencelevels, insingle
factor varianceandysis, it getscheerleading overal ef-
ficiency onfemaeuniversity sudentsconfidencelevel
improving advantages, incovarianceandys's, it getseach
dimensiona cheerleadingtofemdeuniversty sudents’
confidence level promotion and other two learners’
comparison, and getsthat cheerleading has very re-
markable effectson femal e university students confi-
denceleved promotion.

REFERENCES

[1] YangYunxia; AnalysisOn Difficulty Elements Com-
position Of Individual Man In The 12thWorld Aero-
bics Championship. Journal of Anhui Sports Sci-
ence, 34(1), 35-37, 40 (2013).

[2]

[3]

[4]

[5]

[6]

[7]

8]

Li Li, Mi Zhonggi, Bi Shiyong; AnAnalysison Dif-
ficult Movement inthe 11th World SportsAerobics
Championships. Journal of Hubei Sports Science,
32(6), 510-511, 487 (2013).

Hu Xiang, Zhou Jian-She, Tan Hui-Fang, Shen Rui;
Analysis of Difficulty of Movements in the 2002
National Aerobics Championship. Journal of Beijing
Sport University, 27(2), 281-282 (2004).

Zhang Xiao-Long, Wang Jing; Anaysisabout Main
Factors of Impactsto Enhance China’s Sport Aero-
bicsAthletes Technique Level of Basic Pace. Jour-
nal of Guangzhou Physical Education Institute,
26(4), 67-69 (2006).

LiuYing, LiuJian-Bing; Onthe Development Trend
of Aerobic Gymnasticsfrom the 9th Aerobic Gym-
nastics World Championship. Journal of Capital
College of Physical Education, 19(3), 122-124
(2007).

Sang Guo-Qiang; A Probe into the Disparities be-
tween Technical Levels of Competitive Aerobics
of Chinaand Genera Level of the World. Journal
of Beijing Sport University, 27(10), 1427-1430
(2004).

Zhang Xiao-Ying, Luo Huang; AnAnaysison Dif-
ficult Movement in Men’s Individual Event in the
9th World SportsA erobics Championships. Journa
of Beijing Sport University, 31(11), (2008).
Zhang Xiao-Ying; AnAnalysison Women’sSingle
Difficulty Movements of World Top Gymnastics
Aerobics Competitions. Journa of Beijing Sport Uni-
versity, 12, (2009).

s LBioTechnology

An Tudian Yourual



