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psychological health level influences’ factor analysis
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ABSTRACT

In recent years, sports dance has become one of favorite sports events
among numerous female college students. It has extremely high
entertainment, fitness, and appreciation. It hasimpacts on female college
students’ physical and psychological in multiple aspects. The paper selects
female college students as research objects, divides them into research
group and control group. Targeted at basic information, body shape
indicator, cardio-pulmonary function indicator, and body balanceindicator,
psychological indicator these six influence orientations, carry out
investigation and research on 40 more kinds of influence factors. Utilize
factor analysis method, it providesfactor analysis screen plot. Thereupon,
it defines every influential orientation’s main influence factors, simplifies
the above 40 kinds of influence factors into six influence factors, and
combines with practice, it defines five main influence factors. Those are
weight, lung capacity, single leg standing with eyes closed, deep squat
and summarization. The simplified result provides powerful evidence for
the kind of problems subsequent researching, is easy to subsequent
research. © 2014 Trade Sciencelnc. - INDIA
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INTRODUCTION

Sports dance is abranch in sports events; it has
effectsasfitness, heart building, and appreciation so
on. By far more and more college students love the
event; universitiesof every placeareaso positiveor-
ganizingit. SportsdanceincludesLatin dance, interna-
tional styleof ballroom dancing and others dozens of
items, which havebroad influencerangesto college tu-
dents.

In2003, Zhao Li inthearticle““Chinese sports dance
organization status and counter measure research”,
madeanaysisthat targeted at Chinesepartia provinces

and cities’ athletes, teachers’ group and other status,
and looked for Chinese sports dance event devel op-
ment status shortcomings. Analysisresult showsthat
though sports dance prevailed in China, itsdevel op-
ment trend was good, some provincesstill didn’t orga-
nized such event. In addition, teenager athletes’ educa-
tion degreewasnot high, they ignored cultural course
learning and their prospectswere worrying. In 2006,
Rong Li and othersinthearticle“Analyze and research
onordinary ingtitutionsof higher learning sportsdance
devel opment status”, comprehensive applied multiple
kinds of research methods, took fifty ordinary ingtitu-
tionsasresearch objects, anadyzed sportsdance course
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development status, anaysisresult showsuniversities
gportsdance coursethough had gradually been orga-
nized, it wasstill inthe preliminary exploring stage. By
far, teachers’ levels were important factors that restricted
sportsdance development. In 2012, Zhao Jing-Hui in
thearticle“Chinese sports dance teachers’ continuing
education research”, he took Beijing universities sports
dancefurther educated teachers asresearch objects,
adopted multiplekindsof research methods, according
to continuing education festures, got concdusion. By far,
sportsdancedevel opment trend in Chinawasgood, so
that it put forward higher requirementson sportsdance
teachers, which propelled to sportsdanceteachers’ lev-
elsimprovement. In2012,

XiaYun-Pinginthearticle*“Hunan province sports
dance development status and counter measure re-
search”, selected the fourth middle school of Changsha,
Hunan Norma Collegeand otherstota thirteen orga-
nizationsasresearch objects, utilized multipleresearch
methods, comprehens ve considered Hunan province
sportsdance devel opment status, the paper pointed out
eaechlocd government and administrative organizations
emphasisandinvestment forces on sportsdance event
werenot enough. Sportstraining school teaching con-
tentswere unreasonabl e, teaching plan wasinconss-
tent. Meanwhile, author provided guiding opinions. In
2012, Li Ping inthe article “Sports dance to female
college students physicd and psychologicd hedthleve
influence”, selected 38 female college students as re-
search objects, divided theminto experimental group
and control group, and tested their body shape, cardio-
pulmonary function and other health indicators. Com-
bined with universitiessportsdance teaching status, the
paper pointed out sportsdance event wasbeneficid to
female college students’ physical and psychological
hedth.

Sports dance event has broad physical and psy-
chologica influencerangein college students, indica
torsarevarious, and in order tomoreclearly research
on the problem, the paper makesclassification onthese
influenceindicators.

MODEL ESTABLISHMENTS

Sportsdance hasmultipleinfluencesonfemdecol -
lege students, and rangeisbroad. It containsbasicin-
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formation that iscomposed of height, weight and other
indicators (assTABLE 1), body shapeindicator that is
composed of chest circumference, hip circumference
and other factors (as TABLE 2), cardio-pulmonary
function indicator that iscomposed of lung capacity,
respiratory difference and other factors (asTABLE
3), body balanced indicator that iscomposed of step-
ping experiment deflection angle, deflection digtanceand
other factors(asTABLE 4), basicmotion ability thatis
composed of deep squatting, hurdling and other fac-
tors(asTABLE5), psychologicd indicatorsthat iscom-
posed of depression, anxiety and other factors (as
TABLE 6). The paper establishesmodel s, targeted at
everyindicator factors; it utilizesfactor anadyssmethod
to study them.

Original data

Datain TABLE 1-6isfrom“Sports dance impacts
onfemalecollegestudents’ physical and psychological
hedthleve”.

Factor analysis

Factor analysisisintegrating variableswithintricate
rel aionsinto somefactorswith fewer quantities. When
carry out multipleanaysis, itisa so akind of statistical
method to makedimensionality reduction.

Factor analysisisaso caled e ement analysis, is
established and devel oped during research psychol ogy
process. It can be supposed that psychology unique
contribution on naturd scienceisfactor andyssmethod.
With people constant degpen researching for years, the
analysis method has been gradually tended to be per-
fectintheory. Not only just itsusagein psychology in-
telligent and character researching, it a'so gpplied into
attitude, learning and other aspects’ researching. It is

TABLE 1: Basicinfor mation compariso

Non-sports  Sportsdance

Classification
dance group group
Age 18.95 19.16
Height (cm) 15151 158.27
Weight (kg) 48.52 47.94
Body fat percentage (%) 14.99 16.04

Single leg standing with eyes closed (S) 19.74 17.63

Psychological assessment (score) 170.79 180.16

Physical test result (score) 75.05 69.37
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TABLE 2: Body shapeindicator comparison

Classfication Non-sports  Sportsdance

dance group group
Weight (kg) 48,5211 46.5105
Chest circumference (cm) 82.8474 80.9789
Waist circumference (cm) 69.9947 68.6158
Hip circumference (cm) 90.7684 88.9105
Upper arm circumference (cm) 22.8105 22.0737
Thigh circumference (cm) 53.4474 51.1053
Shank circumference (cm) 32.2211 32.3421
Body fat percentage (%) 14.9895 15.1211

TABLE 3: Cardio-pulmonary function indicator comparison

Non-sports Sports dance
Classification
dance group group
Lung capacity (ml) 2516.47 2954.95
Lung capacity index 52.0526 52.6316
Step test result 50.7368 56.4211
Endurance score 73.8421 79.1579
Respiratory difference (cm) 3.8063 5.4526

a so promoted to non-psychol ogy field, asgeography,
geology and biology aswell asother researches. Itisa
kind of effective mathematica model toexplainrea
tionsamong matters.

Factor analysis ( R type) mathematical model:
setx(i=12,--,p) P piecesof variables, if it expresses
&

X, =a;F; +a;,F, +---a,3F; +¢; (mg p) (@)

That X = AF +¢,F,,F,,---,F, iscaled commonfac-

tor, isunobservablevariable, A= (a,-,- )pxm iscalledfac-
tor loading matrix, &; representsthe j variableloading

inthe j factor, ¢, isspecid factor that cannot be con-

tained by previous m pieces of common factorsand
meets Cov(F,¢)=0,F,¢ areuncorrelated.

Factor analysis analyzed and solved three basic
questions.(1) Estimatefactor loadingmatrix A; (2) In
casethat factor isnot easy to beexplained, to get rea
sonable explanation, carry out orthogonal transforma-
tion on factor |oading matrix; (3) Provide every vari-

TABLE 4: Balanceindicator comparison

Classification Non-sportsdancegroup  Sportsdance group
Single leg standing with eyes closed (S) 20.8947 44.3158
Step experiment deflection angle () 31.2632 20.1316
Step experiment deflection distance (cm) 44.2105 27.2947
Accurate single limb left upper limb deflection angle () 23.0726 21.1049
Accurate single limb left upper limb deflection distance (cm) 22271 1.7356
Accurate single limb right upper limb deflection angle () 29.2887 16.0108
Accurate single limb right upper limb deflection distance (cm) 2.1480 1.3735
Accurate single limb left lower limb deflection angle () 26.5655 12.9286
Accurate single limb Ieft lower limb deflection distance (cm) 3.9318 2.1396
Accurate single limb right lower limb deflection angle (') 22.1319 17.7416
Accurate single limb right lower limb deflection distance (cm) 3.0556 2.1475
Accurate combinative left upper limb deflection angle (7 27.3181 19.4033
Accurate combinative left upper limb deflection distance (cm) 3.7001 2.0274
Accurate combinative right upper limb deflection angle () 24.0414 18.4154
Accurate combinative right upper limb deflection distance (cm) 3.3050 2.1968
Accurate combinative left lower limb deflection angle () 24.4269 12.5337
Accurate combinative left lower limb deflection distance (cm) 5.1907 3.2217

able(or samples) regarding m piecesof common fac-

linear combination to reasonabl e estimate common fac-

torsscores, generally it representsasoriginal variable  tors.
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Factor analysisgeneral steps

(1) Similar to principal component analysis,
caculaex, ands,(k, j =1,2,--,m), esablish ba-
Sic equation set.

(2) Useprincipa component analysismethod to de-

finefactor loading matrix A .
Factor andysisbasicmodd isasfollowing:
Xy=ayF +apk, +--a,F, +&,
Xy =apk +apk, +-aF, +&;
@

Xm =anFy +ayF, +---ay,F

mp' p +eny

Amongthem, X, 0X,--- X areorigina variables,

F,,F,---F, arecommon factors, it expressesas ma-
trix form:

X =A-F+ C.-U
(mx1)  (mxp) (px) (mwm) (moct) ©)

X isfactor |oading matrix, estimatefactor loading
matrix method includesprincipal component method,
imagefactor method, weighting least square method,
maximum likelihood method and others.

(3) Variancemaximum orthogond rotation.

The purpose of establishing factor analysismath-
ematical model not only isto find out common factor
and group variables, but also it should make clear ev-
ery common factor significance so that scientific ana-
lyzepractica problems. Whenfactor loadingmatrix x
structureisnot convenient for explainingmainfactors,
it can usean orthogona matrix post multiplication a
(that istoimplement an orthogond transformationon A ).
By linear a gebraknowl edge, makean orthogona trans-

TABLE5: Basicmotion ability comparison

TABLE 6: Psychological indicator comparison

Non-sports dance Sports dance
Classification

group group
Somatization (score) 1.4868 1.35965
Obsession symptom (score) 2.3684 2.0736
Interpersonal sensitivity

2.1520 1.8480
(score)
Depression (score) 2.0243 1.7611
Anxiety (score) 1.9105 1.74211
Hostility (score) 1.6315 1.5088
Terror (score) 1.6090 1.4060
Paranoia (score) 1.8684 1.7280
Mental disorder symptom

1.7895 1.5474

(score)

TABLE 7: Variablecommunalitiestable

Initial Extract
VAR00001 1.000 1.000
VAR00002 1.000 1.000
VAR00003 1.000 1.000
VAR00004 1.000 1.000
VVAR00005 1.000 1.000
VAR00006 1.000 1.000
VAR00007 1.000 1.000

Extract method: principal component analysis

formation on p , corresponding coordinate system has
a rotation so that can make explanation on factor
sgnificances.

(4) Get factor scorefunction, ca cul ate samplesfactor

SCOres.

Usecommon factor to expresscausevariablelin-
ear combination, and further get factor scorefunction.
By factor scorefunctions, it cal culates and observes
scoresrecorded in each common factor; thereforeit
solves common factors unobservable problems.

Analyze SPSS computational result

For TABLE 1 data(that isage, height, weight, body
fat percentage, singleleg standingwith eyesclosed, psy-
chological assessment, physical test result), makefac-
tor andysis, it can get following result.

TABLE 7isevery variable communalitiesresult.
Fromthetable, it iseasy to seethat factor andysisvari-
ablecommunditiesarevery high, which showsfactor

Non-sportsdance  Sportsdance
Classification

group group
Deep squat (score) 2.0000 2.8947
Jump the high-jump bar (score) 1.7895 2.3684
Linear lunge squat (score) 1.7895 2.3158
Shoulder straps/shoulder joint

2.1053 1.9474
activity (score)
Straight leg raising up (score) 2.3158 2.5789
Controlled body push-up (score) 1.2632 1.7895
Twist stability test (score) 1.5789 1.3684
ﬂbgecénofo_g C—
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TABLE 8: Factor contribution ratetable

Initial feature value

Extract square sum and load in

Component

Total Variance % Accumulation % Total  Variance % Accumulation %
1 7.000 100.000 100.000 7.000 100.000 100.000
2 3.154E-16 4.505E-15 100.000
3 1.110E-16 1.586E-15 100.000
4 7.980E-33 1.140E-31 100.000
5 -1.019E-16 -1.456E-15 100.000
6 -1.081E-16 -1.544E-15 100.000
7 -4,396E-16 -6.280E-15 100.000
factor.
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Figurel: ScreePlot
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Figure?2: ScreePlot

andysisresult vaidness.

TABLE 8isfactor contribution rateresult. From
TABLE S8, itisclear that factor 1 featurevaueisabove
1, other factorsarelower and are 100%, so extract the
factor 1 asmain factor that ageis maximum influence

Figurel isbasic status analysis scree plot. From
Figure 1, we can seethat dopeisin gently statesince
the second factor, therefore ageismain factor, height,
weight, body fat percentage, singleleg standing with
eyes closed, psychol ogical assessment, physical test
result are secondary factors.

Due to body shape indicator, cardio-pulmonary
functionindicator, ba anceindicator, basic motion abil-
ity, psychological indicator thesefiveindicatorsanaly-
ssisthesameasanaysisof basicinformation, so, fol-
lowing givesthefiveindicators’ analysis scree plot (as
Figure2-5 shows)to explainresult.

Figure 2isfactor anaysisresult chart targeted hip
circumference, wai st circumference, chest circumfer-
ence, weight and otherseight items. From Figure 2, we
can clearly seethat factorsareinthed opegently posi-
tion sincethe second factor, so we can get conclusion,
weightismainfactor.

Figure3isfactor anaysisresult chart that targeted

T T T T
1 2 3 4 5

Figure3: ScreePlot
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at lung capacity, lung capacity index, step test resullt,
endurance score, and respiratory differencethesefive
items. From Figure3, we can clearly judgethat lung
capacity isthemainfactor.

Figure4isfactor andyssof sngleleg standingwith
eyesclosed, step experiment deflection angle, step ex-
periment deflection distance, accurate singlelimb left
upper limb deflection angleand otherstota Sxteenitems.
From Figure 4, we can judgethat single standing with
eyesclosedismainfactor.

Figure5isfactor anaysistargeted at deep squat,
jump the high-jump bar, linear lunge squat, shoulder
dragps/shoulder joint activity, Sraight legralsng up, con-
trolled body push-up, twist sability test thesevenitems.
From Figureb, wecanjudgethat degp squat isthemain
factor.

In psychological indicator factor analysis, wefind
summarizationismain factor. To sumup, and consider

e
!
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T T T T T T T
B

Figure5: ScreePlot

practice, we get conclusion, sports dance to female
collegestudents’ important influential factors are weight,
lung capacity, and singleleg standing with eyes closed,
deep squat, and summearization.

CONCLUSION

Factor analys sisamathematicd tool that looksfor
main factorsunder numerousfactorsinfluence, it can
hel p usobjectivelook for mainfactorsfrom numerous
factors. The paper appliesfactor andysisinto research-
ing sportsdanceto fema e college studentsinfluence
such problem, extracts Six aspectsmaininfluencefac-
tors, amplifiesaboveforty itemsinfluencefactorsto Six
maininfluencefactors, it smplifiesthekind of problem
to acertain degree so asto easy to the kind problem
later period research. Combine with practice status,
take agefactor as objectivefactor, it will not change
with externd things changeto acertain degree, there-
fore, wedefinethat fivemaninfluencefactors, they are
weight, lung capacity, singleleg standing with eyes
closed, deep squat, and somati zation.
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