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ABSTRACT

Data envelopment is mainly used for the evaluation on the relative effec-
tiveness study of decision making units with multiple inputs, especially
multiple outputs. This article starts from the social, oneself and psycho-
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logical three aspects to establish teaching evaluation system and evalua-
tion model; in combination with shuttlecock movement characteristics, it
starts from the education quality and teaching quality to set up quality
comprehensive evaluation model of fuzzy analytic hierarchy process, and
uses this two models to make a scientific, objective and accurate evalua-
tion on shuttlecock sport. According to this model, we get the evaluation
results that the state of teaching and learning is medium, which lay a

foundation for future research.

INTRODUCTION

Currently, the shuttlecock asatraditiona physical
fitness sport, many schoolshaveintroducedit, carried
out comprehensively and achieved someresults. But
most school shavetaken thetraditiona sportsteaching
methods, which aredifferent with thefeaturesof shuttle-
cock sport itself. Similarly, asameasure of physical
education the evaluation system will be accompanied
by thearising of many defectsand problems. Thetradi-
tiona eva uation sysem mainly used asingleevduation
system, which can not scientifically reflect the objec-
tivesand requirementsof modern teaching.

Dataenvelopment analysisistheevauationonthe
rel ative effectiveness of deci5onmaking unitswithmul-
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tipleinputs, especidly multi pleoutputsusing mathemeti-
cd programming (including linear programming, multi-
objective programming) model. It hasthe advantage of
objectiveaccuracy of thedata, butinred lifeitisdiffi-
cult to find datawith accurate index factor, so it has
ambiguity.

Thetraditiond evauation sysemtakestheahletes
achievementsasthemain criteriaand theeva uationon
shuttlecock sport ismuch difficult than other sports
evauation. Therefore, thisarticlestartsfromthe socid,
oneself and psychological three aspectsto establish
mathematica evauation system and evauation model.
It startsfrom the education quality and teaching quality
to set up physical education eva uation model to meet
the needsof modernization.
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ESTABLISHA COMPREHENSIVE EVALUA-
TION MODEL OF DATAENVELOPMENT
ANALYSIS

Conduct complementation on the accuracy of
dataenve opment andysisand fuzziness of fuzzy com-
prehensive eva uation to obtain fuzzy comprehensive
evauation modd of dataenvelopment analysis, which
isdivided into three steps: thefirst step, fuzzy com-
puting non-quantified index weight; second, using
dataenvelopment analysis, accurately cal culate quan-
tified indicatorsweights and fuzzify the calcul ation
results; third, conduct fuzzy comprehensiveevalua-
tion on the above results and obtain thefinal evalua-
tion results.

If thereismevaluation units, (c + d) evaluation
indicators, c quantified indicators, d non-quantifiedin-
dicatorsinamodel.

Fuzzy operation of non-quantified weights

If C=(c,c, ..., c) isthefactor set, V= (v, v,
cenV p_l) isthe comment set, then the comprehensive
evauationmatrixis
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A= (a]l, -y a]q) istheweight matrix. So, the
fuzzy operation non-quantified indicator weight of the
j-thdecison-makingunitis:
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Dataenvelopment calculation of quantified weights

Assuming that X = (X, X, ..., X )Tand Y, = (y,,
Yoo - ySl.)T aretheinput and output vectorsof DMU (1
<1 <m) for thei-th assessment unit, whereinj =1,2,
..., m; coordinatesof each vector arepositive. Usethe
following to represent theinput and output vectors.

V=(V, Yy e, V)T, U= (U, U, een, U)T
Linear programming model can be obtained using
the Charnes-Cooper transform:

maxpu'Y,,

st. o'X,-p'Y,20,j=12---,m
o' X, =1
o=>20,p=>0

Put datainto the model, the optimal solution BJ'

obtained isquantified indicatorsweightswith accurate
cdculaion.

Although the dataobtai ned by dataenvel opment
analysisare more objective and more persuasive, but
they do not have the “excellent, good, normal, poor”
such emotiond awarenessand themembershipform of
fuzzy comprehensiveeva uation. Therefore, thispaper
usesthe membership functiontofuzzify theresults.

Dataenvelopment analysisresult the operation can
be considered the degree of membership separately for
thecomment set V= (v, v, ..., vp_l); assumingthat r

=gl rp_l) isthe membership degree, then:
([ 1
X=(j-1)—
fp—l ,(j—l)isx<ji
p-1 p-1
p-1
. 1
(j+1)—=x
p-1 o1 . 1
r=1 1 N _1sx<(1+1)—p_1
p-1 1 €[01],
0
j=01,...,p-1.

Subgtitute Bj' into theformulaaboveto get mem-
bership degree B = (b.,b.,..., bjp).

i T2t
The establishment of comprehensive evaluation
mathematical mode

Conduct comprehensive evaluation of theabove
results, and comprehensive evaluation matrix is

B

i1

R =

J

B,|.
j=12,,m ) )
]! ,wherek isnumber of itemsfor

B

ik

al indicators (non-quantified and quantified). Assuming
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A= (ajl, Ay - a]k)j =12, ..., mare the weights,
thereisB=Aand:

j1

B,
’ajk) = (bjlvbjz"

R=>B =(a,.a

i1 12,...

b)) j=12,-,m

B

J

Using the principle of maximum membership de-
gree, thefinal result after comprehensiveevauationis
the v, in (v, v, ..., v,,) corresponding to the maxi-
mumvalueb, inB = (b, b,,....b).

Theapplication of compr ehensiveevaluation math-
ematical model in shuttlecock sport

SupposeU ={U,, A, U_} meanstheevaluation
set, whereU,={U,, U, U, U, } ={Shuttlecock
knowledge, physicd fitness, ability, technique} repre-
sentstheir own factors, U, ={U_, U, U, U} =
{intelligence, endurance, self-control ability, perception
ability} representsthe psychological factor, U_={U_,,
U, U Ut ={shuttlecock cognition, hobby level,
adaptiveability, shuttlecock quality} representsthe so-
cia factors. Thefirst level indexes havethreekinds,
and the secondary level indexeshave sixteen kinds.

Supposem={m,, m,, m_} meanstheweight dis-
tribution set, whereéin m, ={m,, m_, m,,, m,} =

{03,02,02 01}, m,={m,, m, m,m} =
{04,03,02 03}, m. ={m_, m,, M, M} =

{0.3,0.2, 0.3, 0.2}, V = { Excellent, good, normal,
poor, worse} istheevaluation level.

If weevaluate an athlete’s psychological factors;
thefour secondary level evaluationindicators: intelli-
gence, endurance, self-control ability, perception abil-
ity respectively are{ 0.2, 0.3, 0.3, 0.15, 0.05}, { 0.15,
0.4,0.3,0.15,0},{0.3,0.35,0.3,0.05, 0} and{ 0.25,
0.3,0.2,0.15,0.1}, then we get the eval uation matrix:

02 03
015 04
|03 035 005 03 0
025 03 015 02 01

Based on the set weight distribution, we get the
fuzzy marix:

0.15
0.15

0.3 0.05
03 O

02 03
015 04

03 0.35
025 03

0.15
0.15
0.05
0.15

0.3 0.05
03 O
03 O
02 01

R =(0.3,0.3,0.2,0.2) =(0.2,03

0.3,0.15,0.1)

Through normalization, weobtain R=(0.19, 0.29,
0.28,0.15,0.09). Thisindicatesthat 19% of the people
believe that the comprehensive eval uation of hispsy-
chologicd factorsisexcellent, 29% consider good, 28%
consider normal, 15% consider poor, 9% consider
worse.

Then weassign scoresfor each eva uation grade:
excellent is95 points, good is 85 points, norma is75
points, poor is60 pointsand worseis50 points. Inthis
way, we get the scores of comprehensive eva uation:

95
85

W =(0.19,0.29,0.28,0.15,0.09)| 75 |=77.2
60 '
50

Finally, according to thedistribution of weightsre-
calculate W, we get his psychological factor score of
7.72s. Similarly, other factor score can also begot, so
we get thetotal score of theathletes.

TEACHING QUALITY COMPREHENSIVE
EVALUATION MODEL OFFUZZY AHP

Theteaching quality assessment of Shuttlecock
cause meanstheaccuratejudgmentsby al influencing
factorsintheteaching process based on the teaching
objectivesand their combined results, including teacher’s
teachingeva uation and athlete’slearning evaluation. The
teacher’steaching eva uation takestheir teaching meth-
ods and teaching effectiveness asthe eva uation object.
Athlete’slearning evaluation takestheir find gradeas
the eval uation object. Conventional teaching quality
evauationisonly evauationin aspectsof theteaching
methods and thefinal transcript. It does not embody
theinherent did ectica relationship between teachingand
learning. Therefore, based on the past eval uation sys-
tem, thispaper introducestheteaching efficiency, im-
proves the deficiencies of the old system, and estab-
lishesanew comprehensive eva uation system.

Themode combinesthequditativedescription and
quantitativedescription, mainly includesthree aspects:
athleteseva uateteachers, teacherseva uate athletesand
teaching efficiency.
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First, thispaper first establishes questionnaire of
teachers by athletes, and then randomly selects 100
athletesto conduct aregiona survey. Onthisbass, we
get athletesevduation form ontheteachers. Evauation
form containssix kinds of first-level evaluationindex
and fourteen kindsof secondary leve eva uationindex,
asshowninTABLE 1.

This paper setsfivekindsof evaluation rank: excel-
lent, good, normal, poor and worse. Using theanaytic
hierarchy process, we determinetheindex weight and
gradeof evauationlevel, asshownin TABLE 2.

Using fuzzy comprehens veeva uation method, set
W isthesynthesisweights, V. istheevauationlevel,
we first obtain the membersiﬁi p degree distribution

B, =2 WR,, Where 3w, =1and R, are the member-
ship; Then get athletesevaluationvalueG, =B, v on

theteacher, wherev isthetrangposed matrix of evaua-
tionrating score. Substituting thedataof TABLE 2into
fuzzy comprehensive eval uation method, we get B, =
(0.146, 0.509, 0.31, 0.02, 0.01) and G, = 0.764.
Secondly, ca culatetheteacher’s eval uation scores
on athletes. This paper firstly determinesthe composi-
tion of athletes’ final grade, and then createsthethir-
teen evauation levelsof theresultsshownin TABLE 3.
Usingtheformulac, =Y RV, , the paper getsthe
teacher eva uation scores G, = 0.682 of athletes, where

v," isthetransposed matrix of thethirteen evaluation

levelsand R isthe people number ratio of thethirteen
evadudionleves.

Findly, establish theteaching efficient modd . Teach-
ing efficient measurestheleve quality of two aspects:
teaching and learning activities, and reflectsthefunc-
tiond relationship of theactivity quality of teachingand
learning. SupposeH 0 meanstheteaching efficiency of
theteachers, if -2< G, <2, thenwehave

G.(2-G,)(2-G))
(Z_GT)2

Hq = In[1+

TABLE 1: Evaluationindex

First-class index Secondary index
Moderate teaching hours
Explicit teaching plan
Reasonabl e structure
Ability training

Moderate exercise

Affect students

Skilled technical action
Reasonabl e manner
Careful guidance

Raise the teaching level
Improve self-learning ability
Enrich teaching methods
Orderly teaching processes
Expand teaching

Teaching plan

Teaching content

Teaching ability

Tutoring after class

Teaching Achievement

Teaching methods

TABLE 2: Evaluationtable

Evaluation level

Secondary index

Combining weight

Excellent Good Normal Poor Worse
Moderate teaching hours 0.2 0.7 0.1 0 0 0.07
Explicit teaching plan 0.1 0.6 0.2 0.1 0 0.06
Reasonable structure 0.1 0.8 0.1 0 0 0.1
Ability training 0.2 0.3 0.4 0.1 0 0.09
Moderate exercise 0.1 0.5 0.3 0 0.1 0.08
Affect students 0.2 0.2 0.1 0.1 0 0.09
Skilled technical action 0.2 0.7 0.1 0 0 0.12
Reasonable manner 0.1 0.5 0.2 0.1 0.1 0.05
Careful guidance 0.4 0.3 0.1 0.2 0 0.08
Rai se the teaching level 0.3 0.4 0.2 0.1 0 0.09
Improve self-learning ability 0 0.3 0.5 0.1 0.1 0.02
Enrich teaching methods 0.1 0.3 0.4 0.2 0 0.03
Orderly teaching processes 0.2 0.5 0.3 0 0 0.11
Expand teaching 0.2 0.3 0.4 0.1 0 0.09
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TABLE 3: Digribution of thefinal performance

grades >05 >89 >83 >77 >71 >65 >59 >53 >47 >41 >35 >29 <29
rank 200 165 134 100 066 032 001 -032 -066 -1 -13 -165 -2
ratio of peoplenumber  0.03 006 0.11 020 022 026 010 002 0.02 0 003 o001 0

If G.<Owehave

H, =In{1+ G. “(Z_GT)(Z_GS)) _

(2-G,)’

From the above two equations, we get that when
G, =2theathlete’seva uation of theteacher isfull mark;
when G, = -2 theathlete’s evaluation of theteacher is
zero. Meanwhile, wefind H o using thesetwo formu-
las, inTABLEA4.

By TABLE 4, we know that athlete’s quality of
learning G, theteacher’slecturesquality G, and teach-
ing efficiency H, arenot asmplelinear relationship,
but areinterrel ated and interactional relation function.
Then, we st fivekindsof evaluation criteriaHm: Hop <
0 meansthelecturesstateisworse; H. . = 0meansthe
lectures stateispoor; 0 < H,<0.6 meansthelectures
stateisnormal; 0.6 <H ! meansthelectures state
isgood,; Hp,>1 meansthelectures stateis excellent.

TABLE 4: Teaching efficiency

H -1 0 0.2 04 0.6 0.8 1 12 14 15 1.6 1.8 1.9
-1 -0.4 0 005 0.1 013 0.16 018 019 019 018 017 014 0.1
0 -031 0 0.09 0.16 022 027 0.3 031 032 032 0.3 0.25 0.2

0.2 -028 0 011 0.19 026 031 03 037 045 036 035 029 022

04 -027 0 012 0.22 0.3 0.36 04 041 043 042 041 033 0.3

0.6 -025 0 016 0.27 036 042 0.47 0.5 051 049 048 0.4 0.31

0.8 -023 0 018 0.33 043 051 0.57 0.6 061 059 057 048 0.38
1 -0.2 0 024 041 054 0.63 069 073 072 073 0.7 059 047

1.2 -018 0 032 0.53 0.69 0.8 087 092 092 091 08 075 061

14 -016 0 045 0.74 093 1.06 1.15 12 12 1.19 116 099 o081

15 -014 0 056 0.89 11 1.25 1.34 1.38 141 1.38 1.35 119 098

16 -012 0 072 19 1.34 15 1.59 1.67 1.65 1.64 161 1.43 122

1.8 -008 0 139 19 2.2 24 245  2.56 2.57 2.55 2.51 2.3 2.05

19 -005 0 225 2.8 3.2 3.6 3.48 35 356 354 35 3.25 2.96

Using the previous result G, = 0.764 and G, =
0.682, and combining with
G.(2-G,)(2-G,)

(Z_GT)Z

Hm="{1+ J we obtain H, =

0.45. Therefore, according to themathematical model,
the eva uation result obtained isthe state of amedium
between theteaching and learning.

CONCLUSION

With Shuttlecock deeply entering into the campus,
thetraditiond Physical Education patternisnot entirely
suitablefor courseteaching of Shuttlecock. Thispaper,
onthebasisof modern physical education, studied mod-
ern shuttlecock education mode. Further, based onthe

study of the mode, this paper established amathemati-
ca comprehensiveeva uation sysem. Meanwhile, sart-
ing fromthequality of teaching and the quality of edu-
cation, it established two comprehensive evaluation
mathematica models: theeducation qud ity comprehen-
sveevauationmodel of dataenvel opment analysisand
teaching quality comprehensive eval uation model of
fuzzy AHP, and used these two model sto make a sci-
entific, objectiveand accurateeva uation.
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