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ABSTRACT

Under the guidance of the spirit of the new curriculum standards, this
research establishesadance inquiry learning evaluation model in order to
adapt to the quality-oriented education reform for dance teaching. This
model conducts evaluation of students’ dance inquiry learning situation
from the following three aspects: dance quality, dance performance and
dance development and builds a three-layer hierarchical structure. The
weights of each layer indexes and the combination weights of the bottom
layer indexes can be determined by constructing afuzzy consistent matrix,
and then the value of general index calculated by combination weights
reflects the pros and cons of students’ dance inquiry learning. This
evaluation model is used for comprehensive evaluation of four dance
majors and the evaluation result isrational and reasonable, demonstrating
that this evaluation system is appropriate for dance inquiry learning
evaluation. This evaluation model makes up for the disadvantages of
danceinquiry learning evaluation under the condition of quality-oriented
education reform. © 2013 Trade SciencelInc. - INDIA
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INTRODUCTION

In recent years, theimplementation of quality-ori-
ented education has been thefocus of discussion and
atentionfromall ordersof society. Intermsof colleges
and universities, thefundamenta approachtotheimple-
mentation of quaity-oriented educationisthecurricu-
lum reform. The dance education of the new century
hascarried out aseriesof reformsinthe preparation of
teaching materids, teaching modul es, teaching methods
and teaching evauation methods. Asthelast link inthe
curriculum system, thetraditional evauation methods
cannot meet the requirements of new curriculum sys-

temany more. In other words, teachersapply new teach-
ing modestoimpart knowledgein danceteaching pro-
cessinthecurrent ingtitutionsof higher learning. The
evauation result of students’ learninginthenew teach-
ing mode cannot be scientific and accurateif still adapt-
ing traditiona eva uation methods, whichwill bringin
some adverse effects or even lead to the reducing of
sudents’ enthusiasm of dancelearning.

Scholarshave gradually conducted researcheson
dancelearning eva uation under the education reform
background. For example, Hongwu Yi proposesinthe
paper “Danceteaching and evaluation systemin col-
leges” that the establishment of danceteaching evalua-
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tion system should takethefollowing three aspectsinto
consideration, technique eval uation, non technique
eva uation and progressextent eva uation.; PengWang,
et.al., eaboratesthe necessity for collegesand univer-
gtiestocarry outinnovationin danceeducation; Yisheng
Lu also putsforward severa suggestionsfor the as-
sessment and eva uation methods of dance performance.
However, gudieson dancelearningevauationaremainly
concentrated in themacro exposition, without explor-
ingindetail thespecificevaduationindicatorsand crite-
ra

Thisstudy first determinesthe eva uation indexes
for danceinquiry learning by referringtoliteraturesand
consulting expertsof dance education. Thenwithfuzzy
analytic hierarchy process, determine the wei ghts of
each layer evaluation indexes and the combination
weight of thebottom layer indexes. Findly, build aeva u-
ation systemfor danceinquiry learning. Thisstudy ams
at establishinganew danceinquiry learning evaluation
method adapted to the qudity-oriented background and
contributing to theimplementation of quality-oriented
educationreformin China

BRIEFINTRODUCTION OF FUZZY ANA-
LYTICHIERARCHY PROCESS

Fundamental principlesof fuzzy analytichierarchy
process

Fuzzy analytic hierarchy processisput forwardin
order tomakeup for thedifficulty and un-scientificaness
of traditional analytic hierarchy processintesting the
congstency of judgment matrix. Fuzzy andytic hierar-
chy processisasystem anaysismethod of qualitative
andydsand quantitativeanayss, theprinciplesof which
arebasically the samewith that of AHP. This process
canredizethe systematization, quantification and mod-
eling of acomplex problem. In other words, the com-
plex problemisfirst divided into severd dements dl of
which further are decomposed into moreexplicit, pe-
cificand quantizablelittlefactors, i.e. indexes. Deter-
minetheweightsof all indexesin each layer according
to theimportance degree. A multi-obj ectiveand multi-
layer satistical mode isformed when connecting each
layer by weights.

Therearemainly two differencesbetween fuzzy ana-

lytic hierarchy processand traditiona AHP: oneisthat
AHP constructsajudgment matrix by pairwise com-
parison of all indexesand need to test the cons stency
of thematrix, whilefuzzy anaytic hierarchy process
buildsafuzzy cons stent matrix by pairwise compari-
son of al indexesand need not to test the consistency
of thematrix; theother isthat the methodsused to cal-
culatethewelghtsof al indexesaredifferent between
thetwo evaluation process.

Thebasicstep of fuzzy analytichierarchy process

Thebasic step of fuzzy analytic hierarchy process
issimilar tothat of traditional anaytic hierarchy pro-
cess, shownasfollows:

1) Construct amultilayer hierarchical structure and
form atarget tree diagram. Fuzzy analytic hierar-
chy model containsthreelayersingenerd, asthe
top layer, themiddlelayer and the bottom layer,
showninFigurel. Thetoplayer isthetarget |ayer,
which meansthe generd objectivefor analytic hi-
erarchy processresearch; themiddlielayerisalso
caledrestraint layer and containsthesevera main
factorsaffectingthegenerd target; thebottom layer
isalso named as measure layer, meaning that the
final measures to solve the problem are all
quantizableindexes.

A

B, B,
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Figure 1 : Model structure of fuzzy analytic hierarchy
process

2) Buildafuzzy congsent matrix. R sandsfor thefuzzy
conggtent judgment matrix. Frgtly, select certainfac-
tor intheupper layer and determinetheindexesthat
arerelated tothefactor, fromthelower layer. Then
comparetherdativeimportanceof indexesinthe
lower layer. Supposethat aupper layer indexescan
beexplained by indexes a, , a,,---,a,fromthenext
layer, and then afuzzy cons stent judgment matrix
canbebuilt, asshowninTABLE 1.

InTablel, r;i=12--nj=12--,nmeanstherelative
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TABLE 1: Fuzzy consistent judgment matrix

C el a, vee a,
a, I21 I22 e Ian
a, g M2 e F'nn

importanceof index a; , thenumber i index from upper
factor C, and index a; , the number j index from the

same upper factor C. In order to quantify the concept
of “importance”, thefollowing eva uation standard can
beused, shownin TABLE 2.

Inaccordancewith theeva uation methodin Table

TABLE 2: Evaluation standard for fuzzy analytic hierar chy process

Importance Degree of relative Explanation
scaler; importance P
05 Equally important The two elements compared are equally important
06 Slightly important Within the two elements compared, the importance of one element is
' ghtly 1mp dlightly higher than the other
0.7 Absolutely important Within the tyvo elements compared, the importance of one element is
apparently higher than the other
08 Reallv important Within the two elements compared, the importance of one element is
' yimp significantly higher than the other
. Within the two elements compared, the importance of one element is
0.9 Absolutely important extremely higher than the other
If the importance degree ratio of index a; toindexa; isr; , then the
0.1,0.2,0.3,04 Converse comparison

importance degree ratio of indexa; toindexa; is ry =1-r;

2, after pairwise comparison of theeval uation indexes
of factor C,|a;.a,.---.a, afuzzy judgment matrix can
be obtained:

v hp o g

n |

Re Fap Iy vt Iy
I |
Thematrix hasthefollowingthreeproperties:
(D =0.5,i=12,--.m;
(Dt =1-ry,4,j=12,---.,n;
(3)‘1‘1_1- =Py —Tjob jok =12, ,n,
3) Cdculatetheweight of eachindex
Supposetheweight set of indexes|a;.a;.---.a,is
W =(ay. 0. 0,), thenz =05+aq —a;)., 1j=12-n
Intheaboveformulag - 4 < 0.5, s 1IStheevauator’s
measure of the degree of difference between the pro-
posed eval uation objects.
When R isinconsi stent, the aboveformulaisnot
grictly true. Thenweight vector can be determined by
theleast squaresprinciple, showninformula(1):

I_Tn: Ipy **

M i
{min z= ZE[O.S tale; —@;)-1; ]1
i=1 j=1

l g @

J_I.Z o, =1o, >0 (1<i<n)
i=l
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According to Lagrange’stheorem, the abovefor-
mulaand theformulabel ow areequivaent.

noon n
min L@ A1) = Z Y [0.5+ale; —@;) —r{;,-]z + 1;’1(? a; —1)

=1 j=l i=1

Intheformulai istheLagrangemultiplier.

Calculate partial derivatives Of min L(w. 2) about
a(i=12---n and supposing that value of jmin (e, 2) iS
zero, thefollowing equation set can be obtained:

(i=12.---.n) (2)

Theaboveequation setisequivaent to thefollow-
ing equation set:

az[o 5+a(w, 7(9))7;‘,}.]7«2[0 S+a(@p —o, —rg]+A=0
=l k=1

;[Zaf(mf 7|:-_)J)+ﬂ(,¥')_i_ —;I-U-)—),=0 (=12,,m) (3)

Thenumber of unknownsinthisequationsetisn+1,
I.€. a.a.-g.4, and the number of equationsisn+1,

n

5,2 2 2 2 .
|2a° (n—Dey —2a7 ey —2a @y ——2a @, +A=ay (rn;—1)
Jj=l
L
|52 2 2 2 ; 3
—2a~@y+2a (n-Dey—2a @ ——2a @, +A=ay (r; —rj)
i
=1
J
"
2 2 2 i > x e
1—2aey —2a @ —2a @y —+2a" (n-l)o, —A=(JZ(JW-—JJH} (4)
oy
@+t +w, =1

Solvethe equation set (4) and weight of each eva u-
ationindex can be determined.
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4) Caculatethecombinationweight C of thebottom
layer indexesinweighting method.

C=index weight of layer B*index weight of |ayer

C.

5) Cadculatethegeneral index Gl. Bothlow priority
and high priority indexesexistsand the sametrend
processing isneeded in the sel ection of evaluation
indexes. The specific method is: for high priority
index: Pi=actua va ue/expected vaue; for low pri-
ority index: Pi=expected vaue/actud vaue. Deter-
minethegenerd index after sametrend processing:

i
GI = Z C,P. &)

THE CONSTRUCTION OF DANCE INQUIRY
LEARNINGEVALUATION SYSTEM

Thesdection of evaluation indexes

Eva uation of dancelearning runsthroughtheentire
process of dance teaching, for this reason, the con-
gruction of danceinquiry learning evauation systemis
ahuge project and the proper selection of evaluation
indexesisakey factor determining thefitnessand suit-
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ability of the evaluation system. In order to select all
evauationindexesof danceinquiry learningmorecom-
prehensively, systematically and scientifically and in-
creaseaccuracy of the system eva uation, each sdlected
index should possesscertain scientificanessandredis-
ticfeasibility. Inthe processof the selection of indexes,
withgoal orientation, scientificaness, integrity, objec-
tivity and practicdity asfundamenta princ plesand com-
bining thebas ctheory of danceinquiry learning eva u-
ationwith theactua stuation of dancelearning andthe
essenceof evaluation, thisstudy preliminarily selects
indexesaffecting danceinquiry learning eva uation sys-
tem from three aspects. dance quality, dance perfor-
mance and dance development. After theinitial selec-
tion of indicators, professors long engaged in dance
teaching, expertslong engaged in research work on
educational theory and teaching management experts
ared| consulted for suggestions. Ultimately, dancequa -
ity, dance performance and dance development are
selected as secondary indexes of danceinquiry learn-
ing eva uation system, and each secondary index isde-
composedinto severd three-layer indexes. Thenathree-
layer hierarchical structureisbuilt asTable 3.

TABLE 3: Evaluation index system of danceinquiry learning

First layer index A

Secondary layer B

Three-layer index C

Dance musicality C1
Dance technique C2
Dance language C3

Dance quality B1

Danceinquiry learning result A

Dance performance B2

Dance development B3

Dance rhyme C4

Dance performance C5
Dance composition C6
Expressive pattern C7
Expressive ability C8
Expressive quality C9
Emotion and value C10
Process and methods C11
Knowledge and skills C12

Build fuzzy consstent matrix

According totheabove method of building afuzzy
cong stent matrix, build fuzzy cons stent matrixesfor al
layers, showninTable4, Table5, Table6 and Table7.

Calculatetheweight of each index
Construct equation set for each fuzzy consistent

matrix respectively, asequation set (4) format. Using
the Matlab softwarefor programming, determinethe

TABLE 4: Fuzzy consistent matrix of thefirst layer factors

A B1 B2 B3

B1 05 0.7 08

B2 0.3 05 0.6

B3 0.2 0.4 05
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TABLE 5 : Fuzzy consistent matrix of the second layer
indexes(dancequality)

Bl C1 Cc2 C3 C4 C5 C6
C1 05 05 0.6 0.6 0.4 0.6
Cc2 0.5 0.5 0.6 0.6 04 0.6
C3 04 04 0.5 05 0.3 05
C4 04 04 0.5 05 0.3 05
C5 0.6 0.6 0.7 0.7 05 0.7
C6 04 04 05 0.5 0.3 0.5

TABLE 6: Fuzzy consistent matrix of the second layer in-
dexes(dance per formance)

TABLE 7: Fuzzy consistent matrix of the second layer in-
dexes(dancedevelopment)

B3 C10 Cl1 C12
C10 0.5 04 0.3
C11 0.6 0.5 04
C12 0.7 0.6 0.5

weightsof indexesin each matrix.

Weight vector of each secondary index in dance
inquiry learningresult: m; =[0.45.0.31,0.24F

Weight vector of each evauationindex for second-
ary index dancequality: w; =[0.18.018014.0.14.0210 14F

B2 c7 cs C9 Weight vector of each evauationindex for second-
c7 0.5 0.5 0.5 ary index dance performance: w; =[0.33.0.33.0.33
c8 0.5 0.5 0.5 Weight vector of each evauationindex for second-
c9 0.5 0.5 0.5 ary index dance development: w, —=[0.27.033.0 4]
TABLE 8: Evaluation system of danceinquiry learning
F;Lﬁ;}?ier Secondary index B Weight Three-layer index C Weight Cor\?vl;ilgspon
Dance musicality C1 0.18 0.081
Dance technique C2 0.18 0.081
Dance quality B1 0.45 Dance language C3 0.14 0.063
Dance rhyme C4 0.14 0.063
o Dance performance C5 0.21 0.095
Danc_e inquiry Dance composition C6 0.14 0.063
learning result i
A Expressive pattern C7 0.33 0.102
Dance performance B2 0.31 Expressive ability C8 0.33 0.102
Expressive quality C9 0.33 0.102
Emotion and value C10 0.27 0.065
Dance development 0,24 Process and methods C11 0.33 0.079
Knowledge and skills C12 04 0.096
TABLE 9: Evaluation result of studentsfromthe5teachers
Student C1 Cc2 C3 Cc4 C5 C6 Cc7 Cc8 C9 C10 Ccl1 C12
1 85 86 82 85 88 84 83 86 85 90 84 85
2 90 89 88 91 89 82 86 86 85 82 80 84
3 83 85 87 86 88 85 84 88 87 85 83 82
4 87 86 85 88 85 83 85 87 86 84 85 83

Accordingly, thedanceinquiry learning evaluation
systemisshownin Table8.

CASESTUDY

Four students from a college majoring dance as
evauation objects, fiveteachersgiveeachagradefrom
the above 12 aspects. The dataobtained after averag-

BioTechnologqy —

ingisshowninTable9.

Determinethe genera index for each student ac-
cordingtoformula(5). Therankinglist of thefour stu-
dents’ danceinquiry learning performanceonthebasis
of isshowninTable 10.

Thevauedf generd index reflectsthestudent’scom-
prehens ve performance of danceinquiry learning and
theevaluation result by thisindex isscientific and rea-
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sonable.

TABLE 10: Four students’ danceinquiry learning general
result and ranking

Student Gl Ranking
1 84.578 4
2 85.325 1
3 84.594 3
4 84.678 2
CONCLUSIONS

From thethree aspects of dance qudity, dance per-
formance and dance devel opment, thisstudy buildsan
evaluation systemfor danceinquiry learning based on
fuzzy andytichierarchy process. With thescentificquan-
tization of al evauationindexes, thismethod constructs
fuzzy cons stent matrix to analyze theimportance de-
greeof eachindex and cal cul atesthe combination we ght
of the bottom layer indexes, which hasfavorablere-
searchresults. Thisevaluation systemisappliedinthe
comprehensveeva uation of four dance mgjor students
and theevaluation result isreasonable and scientific,
indicating that thiseva uation system issuitablefor the
evaluation of danceinquiry learning. Thiseva uation
system makes up for the shortcomings of traditional
danceinquiry learning eva uation under the quality-ori-
ented education reform background and has profound
significancein promoting thereform and devel opment
of dance education.
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