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Abstract Yy
Since the major colleges and universities introduce the Aerobics, the a@? s highly

popular in teachers and students. However, it is Iac e’effec ing quality
evaluation method while many colleges study the a s AerobicS\teaching quality

evaluation can not only strengthen the college aer, nageme talso promote the
further development of the college aerobics. T is one of the traditional
evaluation methods. However, it cannot reflectthe ¢ angers g the projects and the
differences between the positive solutions a negatlv lutions. In this paper, we put
forward a Grey-TOPSIS-DEA method. we use ethod to evaluate college

aerobics teaching. The experimental sho he method can better achieve the
study purpose. v\

Keywords: college aeroblc:&;chmg qu OPSIS DEA

1. Introduction . @ \Q

O s, th OblCS was introduced into China and developed
vigorously. | meet mgnd of teachers and students in the major colleges and

improving t ents’ p?glca quahtles many colleges carried out the relative courses

In the last ce

of the aerobicS™The aer as one aerobic exercise which combined the music, dance
with the sports. In % merica held the first aerobics competition. From 1992, our
country started th I national tournament aerobics.

Zhang Xiaoyi:& other people researched on Cultivating Students' Creativity Ability
in the Teaehing of Special Curriculum of Aerobics [1]. The author analyzed the current
situation Q%Fobics innovation education. On this basis, combined the successful
i the college reform with the features of the aerobics, the author reformed the
odel of the aerobics calisthenics teaching. He strengthened the professional
ion and paid attention to the social practice. Li Yunlin and Chen Min researched
on artistic value of new code aerobics composition [2]. According to the experting
interviews and watching the video game, the author interpreted the current status of
China’s competitive aerobics set design. And he put forward the new concept of the set
movement arrangement. This provided a theoretical reference for the choreography of
China’s competitive aerobics and promoted further the competitive aerobics level. Yao
Ligin studied evolution characteristics for the international competitive calisthenics rule
[2]. According to comparing and analyzing comprehensively the international competitive
calisthenics rule, the author got the following conclusion. The art scoring factors were
more and more reasonable. The project characteristics were elevated to an unprecedented
height. The total numbers of the high level of difficulty actions were more. At the same
time, the requirements for completing the action were much higher [3]. Li Ling
researched the aerobics dynamic analysis in China during 1992-2011 [4]. She thought that

ISSN: 1975-0080 IUMUE
Copyright © 2016 SERSC



International Journal of Multimedia and Ubiquitous Engineering
Vol.11, No.8 (2016)

the total quantity of our aerobics research direction was bigger. However, the distribution
was not uneven and the depth was not same. The research object was too single. In
addition, the research which compared with other fields was less and it was lack of the
research deep. Yang Xiao researched of the aerobics professional teaching ability of the
graduations of Henan University [5]. The author thought that the companies satisfied of
the aerobics teaching ability for the graduates of Henan universities. However, the
self-assessment for the graduates illustrated that the aerobics teaching ability is in the
middle level. The graduates thought that their aerobics teaching ability needed to be
improved. Yang Guang researched the group cooperative learning method in college
aerobics teaching [6]. The author constructed the group cooperative learning method and
the method was applied to the aerobics teaching in colleges. In addition, the author did the
teaching compared experiment in aerobics elective course. The research resultsshowed
that group cooperative learning method had the positive impact on the innovati s&l}iﬁty,
self-learning, teaching ability, social adaptation ability and training ability r%’t’ollege
students.

The full name of TOPSIS method is the technique f ac%r prefer
ideal solution and is also known as the ideal point osed by C. L.
Hwang and K. Yoon in 1981. The advantage pf<£ ROPSIS |s&%)v e application is
convenient, reasonable and easy to understand. The alternati és) on can be described
by the simple mathematical form. And the met;@d can also us objective weight in the

imilarity to

process of comparison. Based on the ab antage SIS method has applied
successfully in many fields. And it enha |gn|f|can scientific and the operation
for the multi objective decision . Ks Jq\/landlc etc. proposed a fuzzy
multi-criteria model. This mod ﬁp pro sessment of the banks financial
performance. The author an%IyEe flnan rformance of the banking sector in
Serbia between the 2005 an The pro ed'model integrated the method such as the
Fuzzy Analytic Hierarchy Brocess (F the Technique for Order Performance by
Similarity to Ideal Sqlu OPSIS ing-Yu Chen developed an extended TOPSIS
method with an | ompa ison¥approach for addressing multiple criteria group
decision-making thé~framework of interval-valued intuitionistic fuzzy sets.
The aim of y for aUthor was to propose a modified hybrid method with an
inclusion-ba rdere ighted averaging operation to take shape of a collective
decision environment wj nsidering the relative agreement degrees and the importance
weights of multiple n makers [13]. In 1987, A. Charnes, W. Cooper and E. Rhode
ent analysis method. As a rigorous scientific evaluation and

he DEA method has applied successfully in many fields according to
the devela& of decades [14-18]. From the two aspects of the input and output, Ma

Lijie put rd a new input-output type double criteria DEA model [19]. Aiming at the
insuffi nformation of the decision unit that the data envelopment analysis reflected,

anhua established the data envelopment model which brought the parameters.
TheWiodels were PC2R model and PBC2 model. The model got the new indexes of the
evaluation decision unit. Secondly, due to the insufficient information or measurement
error, the input-output data of the decision unit may be the intervals. This established the
interval data envelopment analysis model which was based on the maximum production
possibility set. They were IC2R model and IBC2 model. Finally, according to the
extended data envelopment analysis thought and method, we established the extended
interval data envelopment analysis model which was based on the maximum production
possibility set. They were EIC2R model and EIBC2 model. And it gave the indexes of the
evaluation decision unit [20]. From the view of the environmental efficiency, Bian Yiwen
applied the data envelopment theory to study the theory and method for the evaluation of
the environmental efficiency. Based on the evaluation model of environmental efficiency,
he put forward a kind of method to analyze the environmental efficiency from the view of
the input-output simultaneously. Based on the additive DEA model, we considered the
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relaxed value for the input-output of the decision unit. Then we used the example analysis
to illustrate the model that was proposed in this paper and the rationality of the method
[21].

In this paper, in order to evaluate the college aerobics teaching quality, we combined
the TOPSIS method with the DEA method. And we proposed the Grey-TOPSIS-DEA
method. This method combined Grey model, TOPSOS with DEA and overcomes the
shortcomings of the traditional methods. We established the evaluation system of aerobics
reaching quality and used the Grey-TOPSIS-DEA method to evaluate the college aerobics
teaching quality. The structure of this paper is as follows. The first part is the introduction.
The second part is the basic knowledge. In this part, we introduced the steps of the
TOPSIS method and the DEA method. The third part is the improved TOPSIS method
Grey-TOPSIS-DEA. In  this part, we proposed the improved
method-Grey-TOPSIS-DEA. The fourth part is the numerical experiment
Grey-TOPSIS-DEA to evaluate the aerobics teaching quallty The %Ms the
conclusion. @

2. The Basic Step of DEA Method @

In DEA method, according to the ratio of the m fth ulti output indexes
and multi input index in the decision unit, we the | unit effectively. We
assume that there are n decision unlts

DMU, = \ (1)

@ 12 2)
SERRS ,G@] >0,j=12,- 3)

Among them, DEAU resses put items XX Xmi and N input items
Yis: Yos1 Yns "“J% expresses the multi  index input matrix.
Y. =
! [yl,yz, expresse)th multi index output matrix. The total output value Q

DMU,

i are as follows.
Qi =U Yy FU Yy e UY, = ytTU

and the total input valu

@ Vy Yy Vo Yo o0V, Y = X[ U
The gre\ee[ he” total input value, the smaller the total output value, the higher the
computat@ fficiency of DMU; JAccording to the ratio between the total output value

@@al input value of the decision unit, we can measure PMY:

-2

E

Among them, ™~ is the evaluation index of DMU; The weighted vector Y and V

are not sure. Each component of Y and V is greater than zero. For all DMUi, according
to C’R model and solving the maximize linear programming model, we can obtain the

f DMU,

maximize weighted vector that makes each Er o i reach to the maximize value.
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T
u
y’—sl(lstn)
X;v
S.y.qu>0
v>0

(4)
Through Charnes-Coopre transform, we transfer the above type to the equivalent linear
model. And we get the following linear programming model.

maxy, =E, V'
yjusxv(<j<n) 5
s.y.qxjv=1 ‘ > ©)
[ )
u>0,v>0 \% @

If the model gets the optimal solutions “r@ . the best\yeight
T T
is En 5\“»

5

\NtT _ |:V‘Tr ] o
“J. And the output efficiency value of
e

\ =
Determine the evaluate@e
N \Q )
oY
O N
Selec elermination units |
°

Copstruct the index Systeii of

\ input andloutput
O QN

4
Q @ct the DEA model

Y

@t Solute the DEA model

Q f; @ N Adjust the index of input
Q and output

Y

v

Give the Comprehensive
evaluation analysis conclusion

A

Figure 1. The Flow Chart of DEA

3. The Improved TOPSIS Method-Grey-TOPSIS-DEA

In this paper, we put forward an improved TOPSIS method. It is Grey-TOPSIS-DEA
method. Firstly, we combine the Grey method with the TOPSIS method. Then we adjust
the type according to the results of the output model and the input model by using the
DEA method. At last, we use Grey-TOPSIS method to adjust reasonably the ranking.

We assume A=TAA A}t is the scheme set of the multi attribute question.
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F={f &, T.}is the attribute set of the multi decision guestion. X = 06 Jnen is the
decision matrix. In this decision matrix, i is the attribute value for the ! attribute in the
1 e T - - - - - -

i scheme. @=(®:@.®) i the weighted vector of the attribute which satisfies

Za’j =1 .
j=1 i=12---,m and J:]_,Z’...’n.
The specific steps are as follows.

The first step is to process standardly the original decision matrix X =06)mn . And we
getY = (yij)mxn )

When the matrix is the benefit decision matrix, we get R
X; —min x; x)

max x, —minx, 6?’ (6)

When the matrix is the cost decision matrix, we get
max x; —X; \
Yy = —Q V
max X @

Among them, 1=%2-m j=12--n ?)
The second step is to determine the Qos@eal so@ * and the negative ideal

Yii =

()

solution Z .
z @ %
Z = mMax Z i Z = ml =192
Among them, i ,i=12-m gpg J=Leen
The fourth step iset Qate them distance ¢ and di d; is the distance from
each scheme to th ive |dealé)ut|on And 9 s the distance from each scheme to
the negative i tion.

b@ 0 =iz~ A'll /z(zi,- )
®)

di =llz, - A II‘Q,Z(Z.,
\T—r@, =12, j=12, ©)

The tep is to calculate the Gray correlatlon coeﬁluent matrix R"and R™. R'is
t correlation coefficient matrix from each scheme to the positive ideal solution.

R™19the Grey correlation coefficient matrix from each scheme to the negative ideal
solution.

R = (r};—)mxn
R = (5 Jnen
Among them,
. - + +

r minmin| 2y —z; | +emaxmax| zj —z;| gz

I |z] —z; |+emaxmax |z} —z; | W; = Z;j + £,
C (10)

o miln mjln | Z; - z; |+£miaX m?X | Z; -7 | _ £w;

ij - N

|zj—zij|+gm?xm?xlzj—2i,-| Zj + &0, (11)
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£ <02 s the resolution coefficient. In general, we take 0.5.

The sixth step is to calculate the Grey correlation degree r*and r~. r*is the Grey
correlation degree from each scheme to the positive ideal solution. r-is the Grey
correlation degree from each scheme to the negative ideal solution.

1 n
K== (12)
n j:l
N (13)
j=1

The seventh step is to handle dimensionlessly the distance 4" and 9 . And we also

need to handle dimensionlessly the correlation degree " and I .
d d-

D:_mafd“ ! s @Y;\f“)
R = miri Q\A% V@ -
=12, Xx) .

T =
D" +D;

The eighth step is to calculate the @e CIOK%S degree i and

R’

RT+R . The bigger the valu @nd ¢ }gffw more close to the positive ideal
solution the scheme is. \

+_

The ninth step is to merge d Si ° % we determine the weight “1and
+v,S; (16)
Among them, V 2 refl% preference degree on the position and the shape
1
for the dems@'aQrs it andwetake 2 2,

e schemes according to the size of G

DEA model structure to construct the adjusted formula in order
to adjust the T result. We combine the input and output efficiency with the
comprehensive of the aerobics teaching to evaluate. It not only reflects the
comprehe%@ndex value, but also considers the input and output efficiency of the

The tenth step isto o
After that, we ado

aerobics mng.
Firs cording to calculating each evaluated index value and using the entropy
;™We can get the weight W of each index value. Then we adopt the TOPSIS
C

method to get the comprehensive index value ™~i.
Secondly, according to the oriented output DEA model, we get the output efficiency of

the fund. And we remember it as #et. According to the oriented output DEA model, we
get the input efficiency of the fund. And we remember it as #in .
Lastly, according to solving the #etand #in, we construct the performance adjustment

formula and adjust reasonably the comprehensive index value Ci . Then we get the finial
evaluation result.
In order to construct the reasonable adjusted performance value, firstly, we need to

explicit the relationship between Petand #in. We assume the comprehensive index value
of one decision unit is ©. If we adjust the formula, it needs to satisfy the following
conditions.

184 Copyright © 2016 SERSC



International Journal of Multimedia and Ubiquitous Engineering
Vol.11, No.8 (2016)

Firstly, the adjusted performance value is greater than zero. That is, the adjustment
amount is less than C.

Secondly, if #n is far away from 1 and near to zero, the adjustment degree is greater.
if ”n s near to 1, the adjustment degree is smaller.

Thirdly, if Pet is near to 1, the adjustment degree is smaller. if Ao is far away from 1,
the adjustment degree is greater.

Fourthly, when #n=#ax =1 it needs not to adjust the performance value.
In order to meet the above requirements, this paper constructs the performance
adjustment formula.

1

- p)A-—) '\) .
AC=c. P
§ 7o)
The adjusted decision unit index value is as follows 6
Crew =C—AC \‘% @ (18)

4. Numerical Experiments

We evaluate the teaching quality of the aergcs for flve un smes We use a, b, ¢, d

and e to express the five universities. We e it fro t aspects. The eight aspects
are class performance, teaching metho hing cont gymnastlcs comprehensive
ability, physical quality, learning effe & earnln& est The weights are as follows.

Tablel. nde>£§ the Weights

Index ‘Gategory Weight
9 @lformance 0.09
Class tea ) ing method 0.17
,&, Q}teaching content 0.10
XV' gymnastics 0.11
%& ing eﬁ&c@ comprehensive ability 0.25
physical quality 0.12
Learning e learning effect 0.08
’(y\ learning interest 0.08

The aerdb@_;eaching quality evaluation table of the five universities are as follows.

Table 2. The Scores of the Five Universities

Q
@r

Class | Teachin | Teachin | Gymn | Compre | Physic | Learni | Learni
perform g g astics | hensive al ng ng

ance method | content ability | quality | effect | interes
t
A 8 9 6 9 8 7 9 7
B 7 8 8 6 8 8 6 7
C 6 7 9 7 7 8 7 8
D 9 7 6 7 9 7 8 8
E 8 9 8 8 8 9 9 7

Firstly, we normalize the matrix and get the weighting matrix.
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[0.131 0.173 0.108 0.173 0.150 0.115 0.151 0.115]
0.089 0.098 0121 0 0150 0.134 0 0.115
z=| 0 0 0127 0.104 0.133 0.134 0.113 0.123
0.173 0 0.108 0.104 0.200 0.115 0.121 0.123
10131 0.173 0.121 0.120 0.150 0.151 0.151 0.115)

Secondly, we determine the positive ideal solution and the negative ideal solution for
the weighted normalized matrix.

Z* =[0.13,0.17,0.20,0.20,0.15]
Z~=[0,0,0,0,0]

Thirdly, we compute the Euclid distance among each scheme and the positiye ideal
solution. Then, we compute the Euclid distance among each scheme and ﬂf negative

ideal solution.
=(0.336,0.178,0.065,0.333,0:324)
~=(0.213,0.326,0. 3 289)
We calculate the Grey correlation degree bet each s the positive ideal
solution. We also need to calculate the Grey C Ia on deg een each scheme and

the negative ideal solution. 7&
r* =(0.786,0. @944 0.637)0'866)

r= (O 85 24 0.752)
Then we calculate the relati ess deg

T =0 74,0.?.6&%210 0.135,0.281)

5@0.219&& 1278 0.146,0.259)

1=V, =2
Finally, we co 2
Q 10.572,0.684,0.408, 0.569)
Then, we coftinue t the TOPSIS method to calculate each index. We take the
eight indexes as the j lements of the DEA model input unit. The output unit is the

fund performanc rehensive value. We take % and % as the input unit and output
unit of DEA motel” Then we apply EMS software to solve the input and output DEA
results. N@@/e use the performance adjustment formula to get the adjustment
amount AQ\ cording to C—AC we calculate the finial adjusted performance value and
r%@mprehensive performance value. The adjusted results are as follows.

Table 3. The Rank after Adjusting for DEA

universit o B C. ) C Rank before | Rank after
y i out i adjusted ™" adjusting | adjusting
A 1 1 0.416 0.416 4 4
B 0.77 1.3 0.572 0.529 2 3
C 0.97 1.3 0.684 0.679 1 1
D 0.99 1.01 0.408 0.407 5 5
E 0.83 1.2 0.569 0.537 3 2

From the above table, the adjusted result can consider the input and output efficiency of
aerobics teaching. The adjusted evaluation result is more reasonable. Therefore, the
evaluation method that this paper constructs can achieve better study purpose.
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5. Conclusion

Aerobics is a sport that is received by teachers and students. It is a universal sport.
Aerobics sport is an aerobic exercise which combines fitness with entertainment. In China,
we host an annual Bodybuilding Championships. And each university almost carries out
the aerobics competition every year. According to assessing the aerobics sport, it can
strengthen the aerobics management, ensure the aerobics teaching quality and promote the
further development of the aerobics in colleges. This paper has done the following work.
Firstly, we introduce China’s aerobics status and the background. Secondly, we introduce
the basic steps of the TOPSIS method and DEA method. Thirdly, aiming to the evaluation
requirement of colleges’ aerobics, we put forward Grey-TOPSIS-DEA method. Finally,
we apply the Grey-TOPSIS-DEA method to the college sport teaching evaluation
establish the college sport teaching evaluation system and evaluate the aeroblcs%;ﬂ
for each university.
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