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ABSTRACT

In order to conduct scientific and rational evaluation of teaching effect of
dancesport public elective, this study establishes the evaluation index
system model including the scientifically property, educational property,
technical property and artistic property, 4 classifications and 16 small
classesingeneral, onthe basisof literature review and consulting experts.
Determine the weight of each index in analytic hierarchy process and
build the evaluation model of dancesport teaching effect in fuzzy
comprehensive evaluation method. By the case study of the dancesport
teaching effect in a college, it indicates that the evaluation result of this
evaluation model can be scientific and reasonable and this model takes
account of all influencing factors on dancesport teaching effect. It is
suggested for popularization and application in the teaching effect
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evaluation of dancesport or other sports courses.
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INTRODUCTION

Dancesport aso called “international standard
dance”, isafusion of sportsand art. Thisemerging
proj ect contains characteristics of many disciplines
such as soci ol ogy, kinematics, psychol ogy and aes-
thetic, and playsimportant rolein thehealthy and com-
prehensivedevel opment for students. Asaresult, many
colleges and universities are now offering the
dancesport public e ective. Thestart of dancesport in
Chinaisalittlelate andisin the devel opment stage,
when teachers teaching dancesport teaching mostly
from non dancesport mgjors. At the sametime, there
arestill no unified planning material sand syllabus of
dancesport teaching in collegesand universitiesand

theteaching content isconfusing. Therefore, improve-
ment of the dancesport teaching system and scientific
eval uation of dancesport teaching effect isan urgent
problem.

By means of literature study, questionnaire sur-
vey and expert consultation, thisstudy constructsthe
evaluation index framework of dancesport teaching
effect. Determine the weight of each evaluation in-
dex inanalytic hierarchy process and conduct com-
prehensive eval uation of dancesport teaching effect
infuzzy comprehensive eva uation method. Thisstudy
aimsat providing certain support for the perfection
of dancesport public elective classin colleges and
contributing to the enhancement of dancesport teach-
ing effect.
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CONSTRUCTION OF EVALUATION INDEX
SYSTEM OF DANCESPORT TEACHING
EFFECT

In order to establish a scientific and reasonable
eva uation system, thisstudy first referstoalargenum-
ber of articleson physicdl fitnesstrainingand eva uation
of basketball playersand preliminarily selectsout the
evaluationindexesof specia physical fitnessfor bas-
ketball athletes. Based on this, design aquestionnaire
and conduct aquestionnaire survey of coachesand ath-
letesfrom 5 CBA teams. Determinethe basic frame-
work for evaluation according to the statitical results
of thequestionnaire. Redesign the questionnairein con-
junctionwith the basic framework and form an expert
advisory table. Through thefinal round of expert con-
sultation of 8 head coachesand 5 physical trainersfrom
CBA teamsand 5 basketbd | experts, smplify theevau-
ationindexes. Ultimately, conduct specid physicd fit-
nessevd uation fromthreecategoriesasbasketbdl play-
ers’ body shape, sport quality and physiology function,
or fromatota of 10 small classes, and theindex sys-
temisshownin TABLE 1.

FUZZY COMPREHENSIVE EVALUATION
MODEL OF THE DANCESPORT TEACHING
EFFECT

Comprehend veeva uationisamethod of conduct-
ing evaluation of evaluation objectsin general, based
onoveral consideration of variousfactors’ effect on
theobject or system. If the selected evaluationindexes
possess certanfuzziness, then the comprehensiveeva u-
ation method used isidentified asfuzzy comprehensive
evaluation. Thetheoreticd bas sof fuzzy comprehen-
sveevauationisfuzzy mathematica theory, inwhich
the fuzzy object to be evaluated and fuzzy concepts
reflecting the properties of thefuzzy object, i.e. fuzzy
evaluation indexes, areregarded asafuzzy set. Build
accurate membership function by proceeding relative
computing and transformation of theformed fuzzy s,
for the purposeof eva uating of thefuzzy object in quan-
titative methodsin the end. The mathematical model
used infuzzy comprehensiveevauationissmpleand
easy to understand and master, and theevaluation re-
sult of multi-factor and multi-layer complex problemin

TABLE 1: Evaluation index system of dancesport teaching effect

F'r.St layer Secondary index Three-layer index
index
Explicit teaching target Un
Educational Reflect syllabus requirements and suiTABLE for the curriculum system Uiz
property U, Fit teaching principle and reflect education reform idea Uss
Impart knowledge, foster ability and emphasize on the thought and quality
education Y
Standardization and forwardness of the content Yz
Scientifical property  Discipline and individuation teaching! 2
Ve Reasonable arrangement of teaching density and intensity Uz
. . U
Teaching effect Whether helpsto form thelife-long sport ideafor students - 2 !
u The teaching arrangement of key and difficult pointsis reasonable or not -3

The content emphasi zes the individual devel opment combining the student’s

Technica property

practica situation Uz

U, Accurate explanation and demonstration, favorable music effect can smulate
students’ learning interest Us
Feedback treatment of students’ information is reasonable or not Y=
Rational design of dance movement Uu

Artistic property U,

Diversification and interest of teaching content Up
Art mastery and appreciation Us
The lecturer is natural and decent, the words and deeds are infectious

Uy
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thismodéd isfavorable. The setup procedure of fuzzy
comprehensiveeva uation mode of dancesport teach-
ing effectisshowninthefollowingtext.

Establish theindex sety and evaluation sety of
fuzzy comprehensiveevaluation mode

Ascanbeseenfrom TABLE 1, index set of specia
physical fitness evaluation for basketball athletes
Isu=(u,U,u,) = (body shape, sport quality, physiologi-
ca function). And evaluation set of specia physica fit-
nessevauationfor basketbdl athletesisv = (v,v,.v,v,.v,)=
(excellent, good, medium, lower, poor). Thequantiza-
tion of thefiveevauationlevel isshowninTABLE 2.

TABLE 2: Thequantization of thefiveevaluation level

Symbol Level Quantization
\A Very satisfied 90
V, Satisfied 80
V, In general 70
Vv, Not very satisfied 60
V; Not satisfied 50

Congtruct thefactor set and evaluation set of fuzzy
compr ehensive evaluation model

Ascan be seen from TABLE 1, the factor set of
comprehensive eval uation of dancesport teaching ef-
fectis u=(u,u,U,)= (educationa property, scientifical
property, technical property and artistic property). And
the evaluation set of comprehensive evauation of
dancesport teaching effectis. v-(v.v,v,v,v,) = (very sat-
isfied, satisfied, ingenera, not very satisfied, not satis-
fied). The quantification method of the5 evaluation
gradeisshownin TABLE 2.

Determinetheweight of each evaluation indexin
analytic hierarchy processW

Andytichierarchy process (AHP) isasystem ana-
Iytical method with quditativeandysisand quantitative
anaysiswhich couldredizethe systemati zation, quan-
tification and modeling of acomplex problem. In other
words, thecomplex problemisfirst divided into sev-
eral ements, dl of which further aredecomposedinto
moreexplicit, specific and quantizablelittlefactors, i.e.
indexes. Determinetheweights of all indexesin each
layer according to theimportance degree. A multi-ob-
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jectiveand multilayer statisticad mode isformed when
connecting each layer by weights.

Accordingto theestablished multilayer hierarchica
structurein TABLE 1, cal culatetheweightsof all in-
dexes by building apairwisejudgment matrix. There
areavariety of methodsfor weight scale computingin
AHPand Saaty’smethod of wel ghting isthe most com-
monly used, inwhich eachindex iscompared with one
another and given agradefirst, and the standard for
evauationisshowninTABLE 3.

TABLE 3: Evaluation sandar d for Saaty’sweighting method

Irrgfa(?ret??ce Degr ee of relative importance
1 Equally important
3 Slightly important
5 Basicdly important
7 Really important
9 Absolutely important
2,4,6,8 Median of two contiguous importance degree
If the importance degree ratio of index i to
Reciprocal index jis?i , thenthe importanlc:e degree

a =L
ratio of index j toindexiis = & .

Build judgment matrix A

Build apair wise comparison judgment matrix by
comparing between any twoindexesfromalower layer
of a certain evaluation factor with expert scoring
method. Supposethat thenumber of evaluationindexes
isn,i.eX=(x.x.x) and determineeach index’simpact

a4y d; o Ay,

onfactor Y andthejudgment matrix builtis*= -~ " :

L By o By |

Intheformul aa, meanstheimportancedegreera
tioonfactor'Y of number i evauationindex x and num-
ber j evaluation index x. And matrixs, «-i_, atisfies
thati=j.a,=11j=12-n.,

Withthiskind of scalemethod, conduct importance
comparison of each twoindexesfrom each evauation
layer of evauation index for dancesport teaching effect
and build apai rwisecompari sonjudgment matrix, shown
iINTABLEA4.

Cdculateweghts. Cd culatethewe ght with square
root method. Determinethe Quadrature of thejudgment
matrix by row e ementsand then work out the power.

P, bm
L =|_\1:]::c_’, ] (i.j=12...n) (1)
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TABLE 4: Judgment matrix among all indexes

Index Judgment matrix
U, 1 2 2 3
U, 0.5 1 1 2
U, 0.5 1 1 2
u, 0.333 0.5 0.5 1
Uy 1 0.5 1 2
Up 2 1 2 3
U 1 0.5 1 2
Uy, 0.5 0.333 0.5 1
Uy 1 0.5 0.25 3
Uy 2 1 0.5 4
Uy 4 3 1 6
U 0.333 0.25 0.167 1
Uy 1 4 2 3
Ug 0.25 1 0.333 0.5
U 0.5 3 1 2
Uy 0.333 2 0.5 1
Uy 1 2 4 3
Up 0.5 1 3 2
Uy 0.25 0.333 1 0.5
Uy 0.333 0.5 2 1

After sandardization, theweight coefficientis:

W;

W=
Z ¥ l';; (2)
fm]

We ght VeCtor: m = (w.wy.....w, ).

Calculate theweight of indexesfrom each layer
based onformula(1) and formula(2,

Weights of indexesfrom thefirst evaluation sys-
TEMIT = (. w0, ) = (0.414,0.233,0.233,0.121)

Weights of indexesfor factor “educational prop-
erty” from the secondary eval uation system:
W, = (wy,. Wi, s, W ) = (0.233,0.414,0.233,0.121)

Welghtsof indexesfor factor “scientifica property”
from the secondary eva uation system:
Wy =Wy Wy, Wyg, wh, ) =(0.17,0.268.0.5.0.063)

Weightsof indexesfor factor “technologica prop-
erty” from the secondary eval uation system:
5 = Wy Wy w5 Wy, | = (0.446.0.093.0.29,0.171)

Weightsof indexesfor factor “artistic property” from
the secondary eval uation system:
W, =(wy;. Wiy Wiy Wy, ) = (0.446.0.29,0.093,0.171)

Consistency test:

i, j-ma.‘c -
cr=—" 3

1 m

. -2 EJ o
— . m 4
4= Zagy, ©®)
Determinetherandom cons stency rétio:
cr
CR=—
o (6)

RI meanstherandom average cond stency index of
the same order and theva ue of Rl under different or-
dersisshownin TABLEDS.

TABLES5: Thevalueof Rl under different orders

Order 1 2 3 4 5 6 7 8 9
RI 000 0.00 058 090 112 124 132 141 145

If CR<0.1, it can be regarded that the judgment
possessesfavorabl e congistency.

Based onformula(3) toformula(6), at last cal cu-
|ate the val ue of random consistency ratio, CR, of the
first layer matrix and all secondary matrix, and there-
sultisshowninTABLEG.

TABLE 6: Consistency test result

Matrix CR Consistency result
First layer matrixY 0.025 Satisfying
Secondary matrix Ut 0.016  Satisfying
Secondary matrix Y2 0.015  Satisfying
Secondary matrix s 0.023  Satisfying
Secondary matrix 0.031  Satisfying

JudgingfromTABLE 6, if thevaueof CR for each
matrix islower than 0.1, it demonstratesthat al judg-
ment matrixes possessfavorable consistency.

Build afuzzy relation matrix

Repeeatedly test basketbdl athlete” performanceac-
cording totheeva uation index system for dancesport
teaching effect and grade eachindex in accordancewith
scoring standard of the National Sports Commission.
By collation and stetistical andysisof thetest results, it
can be determined that the degree of membership of
number i evaluation index to number j level isrij. If the
singlefactor fuzzy evauation of number i factorisa
fuzzy subset of V, R, =(7;,.7.---.7:; ), then the singlefactor
evauaionmatrix R is:
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Singlefactor fuzzy evaluationiss = .z.AS.

[B,] [& B = By

ool B | (B B b

o il ®)
B | |by B - B

' s

Then goply fuzzy comprehens veevd uation method
intheevauation of matrix R, and themembership vec-
tor of thetarget layer to evaluation set VisB=WR.

Generd membershipisthetotd gradesof thetested
obj ect after fuzzy eva uation, which can beused for the
evaluation of each object. Based on the principle of
maximum membership, determinetheevauation level
of theobject, \Z andthefind result of comprehensive
eva uation of thebasketbal | player’ specid physca fit-
ness can be obtained.

CASE STUDY

A certain collegein acertain province opened the
dancesport public e ective class. Randomly select 85
students, who participatesin the dancesport class, by
random samplingfor further investigation. And the sur-
vey content includesthe 16 questionsfrom theeval ua-
tionindex system for dancesport teaching effect. There
are5 optionsfor each question, i.e. “very satisfied, sat-
isfied, ingenerd, not very satisfied, not satisfied”.

RUVEAVIVERTITT)

\CI 73.0.24,0.04,0.00,0.00] \O 71.0.28,0.01,0.00. D'I'J

i 0.68,0.29,0.03,0.00,0.00
71 0.65,0.32,0.02,0.01,000
0.67,033.0.00,0.00,0.00

som| o |0 005,001,000
7 ]0.72.028.0.00,0.00,000

0.65.0.24,008.0.03.000 | | 0.66.027.0.06.0.01.0.00 |

Fromtheaboveandyss, theweight of each evau-
aionindexis
W= (Wi wy. Wy, W, ) = (0.414.0.233,0.233,0.121)

T = (Mg Wi W, W ) = (0.233,0.414,0.233,0.121) T = (. Wiy W3y Wy, ) = (0.17.0.268,0.5,0.063)

TV, = (W ey Wy e ) = (0.446.0.003,020,0.171) T, = (. W,y Wy, ) = (0.446.0.20.0.093,0.171)

Thefuzzy comprehensiveevduaionresultis.

[0.73,0.24,0.04,0.00,0.00

0.68,0 ,0.00,0.00
B, =TF, xR, =(0.233,0.414,0.233,0.121)| | !
0.6 .0.01,0.00

|0.67,0.33,0.00,0.00,0.00

=(0.68,0.29,0.03,0.00,0.00)

Inasmilar way:
0:63,028,0.06003.000 B ==K, =(0.67,0.27,0.04.0.02.0.00) - By =T R =(0.69,027.004,0.00.0.00)
Thentheoveradl fuzzy evauationresultis:
[0.68,0.29,0.03,0.00,0.00]
0.63.0.28,0.06,0.03,0.00

B=WxR=(0414,0233,0.233,0.121) x| |
|06 04,002,000 |

Fromthe above ahal ysis, it can_beseen that 67%
of the students surveyed is very satisfied with the
dancesport teaching effect, 28%issatisfied, 4%isin

=(0.67.0.28,0.04,0.01,0.00)

general and 1%isnot very satisfied.

According to the quantification standards of each
layer, comprehensiveevd uation scoreis:
C=Buxl =(0.67,0.28,0.04 0.01,0.00)=(90,80,70,60,50)" =86.1

CONCLUSIONS

Onthebasisof referring tolargenumber of articles
and conducting aquestionnaire, combining the consult-
ing suggestion from related experts, this study estab-
lishesan evaluation system for dancesport teaching ef-
fect. Determinetheweight of each evduationindex with
andytichierarchy processand build theeva uaion modd
of dancesport teaching effect with fuzzy comprehen-
siveeva uation method. Through the case study of the
dancesport teaching effect of certain college, it shows
that theeva uation result of thisevauationmodd issci-
entific and reasonable. And the eval uation model takes
account of al factorsaffecting dancesport teaching ef-
fect. Thisevauation modd issuggested for populariza-
tion and gpplicationin theteaching effect evaluation for
dancesport or other sportscourse.

REFERENCES
[1] BingZhang,Hui Yue; Bio-mechanical Mathemati-
cal Model Analysis for Race Walking Technique.
International Journal of Applied Mathematicsand
Statistics, 40(14), 469-476 (2013).
Bing Zhang; Dynamics Mathematical Model and
Prediction of Long JumpAthletesin Olympics. In-
ternational Journal of Applied Mathematics and
Statistics, 44(14), 422-430 (2013).
Guiju Tian; Construction of Teaching Content of
Dancesport Course in Vocational Colleges. Jour-
nal of Shenzhen Polytechnic, 3,87-90 (2007).
Haibin Wang, Shuye Yang; An Analysis of Hurdle
Performance Prediction Based On Mechanical
Analysisand Gray Prediction Moddl. International
Journal of Applied Mathematics and Statistics,
39(9), 243-250 (2013).
Hanjin Zhang; Research on Basic Vaue Orienta-
tion in Contents of Gymnastics Course Offered in
Physical Education Specialty of General Colleges
and Universitiesin China. Journal of Beijing Uni-
versity of Physical Education, 2, 251-160 (2002).
Hongbin Hua; Gymnastic Courses Innovative Ideas

[2]

(3]

[4]

[5]

[6]

BioTechnology

An Tudian Yourual

——



340

Dancesport mathematical model of fuzzy comprehensive evaluation

FULL PAPER o

[7]

(8]

BioTechnologqy —

BTAIJ, 8(3) 2013

in PE Institutes-On Fitness Gymnastic Course.
Journal of Shandong Institute of Physical Educa
tion and Sports, 8, 85-90 (2008).

Hong Li; Practice of Setting up Undergraduate
Course of Dancesport in the Departments or Insti-
tutes of PE in Common Universities. Journal of
Shandong Ingtitute of Physical Education and Sports,
6, 119-120 (2005).

Hongwei Yang; Evaluation Model of Physical Fit-
ness of Young Tennis Athletes Based On AHP-
TOPSIS Comprehensive Evaluation. Int. J. Appl.
Math. Stat., 39(9), 188-195 (2013).

[9] Lingzhen Qiu; College Public Physical Education

Class Teaching Quality Evaluation Based on the
Comprehensive Fuzzy Evaluation Theory. Journal
of Physical Education, 5, 60-63 (2010).

[10] Li Xu; Synthetic Evaluation of Dancesport Teach-

ing Effect in Collegesand Universities. Journal of
Shandong Ingtitute of Physical Education and Sports,
12, 95-96 (2008).

[11] Xionghua Sun; Overal Model and Computing

Method of Public PE Class Teaching Quality in
Colleges. Journal of Shandong Institute of Physical
Education and Sports, 8, 88-90 (2008).

Hn Tudian Jounual



