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ABSTRACT

Normal universities have higher requests on both students’ specialized
course education and comprehensive quality education the two aspects,
fromwhich physical quality isthe most basic education content, it includes
speed quality, endurance quality, sensitivity quality, flexibility quality and
so on, in order to better distinguish everyone physical quality merits, we
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apply fuzzy mathematical method to carry out comprehensive evaluation
on university students’ sports performance. By utilizing maximum
membership(remarks)and fuzzy linear transformation principle, it constructs
fuzzy comprehensive evaluation basic thought, and considers evaluated
things relative multiple factorsinfluences, so that realize some purposesto
make relative reasonable comprehensive evaluation on another thing.
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INTRODUCTION

Students’ physical quality istheimportant compo-
gtionof national physique, relaivefiddsal aroundthe
world takeit serioudly, and world health organization
has mentioned physical quality definition referred to
human each organ system function comprehensivere-
flectionin muscleworking that was basi c ability of hu-
man muscleactivity in charter long time ago. Physical
qudity generdly includesflexibility, speed, sengtivity,
strength, enduranceand so on*3, In order to strengthen
students’ physicd quaity comprehensiveevauationre-
searching, many peoplehaveestablished scientific, rep-
resentative, practical, and operableindicator system,
and provided easy operation, reliable comprehensive
evd uation method for them, which hasvery importance
practical significanceto scientific evaluate students’

physica hedth statusand propd to university sudents’
carry out scientific effective sportstraining and form
good sportstraining habitsaswell as propel to school
sportsteaching reformi*7,

For physical quality research, lotsof people have
made effortsand gained results; it providesbeneficia
conditions for each social circle scholar making re-
searchesonit and providesimpetusfor human health
development. Such as. ‘$Scholar Larry.D. Hansri
thought that physical quality should includetest and
evaluation thetwo aspects, the greater purposewasto
evauaephysca quality development or improvement
degree, thereupon authorsdesigned rel ativereasonable
teaching training eva uation plan, reasonable sportspre-
scription, aswell as provided necessary basisfor phy-
siquetesting and classification. Therefore, devel oped
countrieshavedready gradually established rd ativein-
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tact physica quality comprehensiveevd uation system®.
abLin Jing, Wang Jian-Xiong thetwo wrote Japanese
physical quality researches, the article mentioned Ja-
pan also put emphasison physiqueresearchesand re-
quired toform arel ative reasonabl e research system,
thearticle’sphysiqueresearch was carried out mainly
frommenta state, morphologica deve opment and func-
tion eva uation the three aspects. In morphologica de-
vel opment aspect, it focused on regular human body
measurement, aswell astesting on body composition,
bodily form, skeletd development, it had dready formed
national relative systematical and standard systemin
these aspects, in function eval uation aspect, it put em-
phasisonlung function@; b$Hui Ping, Zhu Hong-Wel
maderesearchon American physica quaity, inthear-
ticle, it tested dozens of body shapeindicators. Taken
“Sportstest standards” as eval uating physique unified
request, and genera implemented inwholenation. Be-
Sdes, thearticlementioned the country utilized physicd
quality researchesto guide peopl e strengthen physique
and scientific body building. A few days ago, generd
used health physique testing method was popular in
America, onecompany selected indicatorsall related
to human body health that could be divided into body
composition, body flexibility, lung function and so on®3,

The paper on the basis of previous research re-
aults it andyzesstudents’ physicd qudity influencefac-
tors, discussesfuzzy teaching agorithm, and provides
theoretical basisfor them, meanwhile by concrete ap-
plyingthemodel, and it further verifiesthemode ratio-
nality and effectiveness.

STUDENTS PHYSICAL QUALITY COMPRE-
HENSIVE EVALUATION MODEL APPLICA-
TIONBASED ONFUZZY MATHEMATICS

Students’ physical qudity isaffected by many kinds
of factors, but thesefactorsarefuzzy and uncertain, it is
difficult to make eva uation with previous methods; to
more reasonabl e establish students’ physical quality
comprehensveeva uation system, weput forward fuzzy
mathematical comprehensiveevaluation model. The
bad cthough of congtructing fuzzy comprehensveevau-
ation by utilizing maximum membership (remarks) and
fuzzy linear transformation principleisthemodd corre-
lation theory, we considered and evaluated thingsrela
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tivemultiplefactorsinfluencesconditionsareconsider-
ing under extremefuzzy conditions, sothat redizeone
purpose to makerel ative reasonabl e comprehensive
eva uation method on another thing. Sowetilizefuzzy
mathematical to carry out comprehensive evaluation
method and stepsare asfoll owing*9:

Atfirg, it should defineevaluation objective, it af-
fectsvariablesby n pieces of factors, and its factor

setsis u, definesit as:u=(u,U,,Us,---,u,), and

stipulates: u, (i =1,2,3,---,n) , due to each variable

welght isdifferent, soinfluencedegreesaredifferent to
defined evaluation level, weassumeitsweightsaloca

tionis a;,and: & = (a,a,,a,,--a,) Among them,
a,(i=123:---,n), theweight valuein formula(2),

according to common sense, weknow that a, > Oand

2. a =1 if everyfactor a, includes m piecesof fac-
i=1

tors, itsfactor setsis U, = (U, U, ,,U; 5,-++, U, 1), and
then corresponding weight value is
a =(a,a,a; 8y, tou; weghtvaue a,

according to common sense, itisknownthat & ; > 0

and 2.3, =1, Establish a evaluation indicator

j=1
setV = (V. V,,5,°+, V), corresponding eva uation ob-
jectivescanbedividedinto s piecesof different levels,

here, welet v, V,,5,- -,V tobeeach meritsevaluation

degreefrom hightolow, such asexcd lent, good, qudi-
fied, and unqudified soon.

After definingevery factor U, ; evaluationindicator
evaugaion degree, it mekeseva uation onfactor u, fuzzy
comprehensive evaluation model, we let
u;(j=123,--,m)to be

= (ai,l,ai,Z’aiS"“ai,m) * (ri,l)T i=123---n
fuzzy comprehensiveeva uation set of evauationindi-
cators v hypothesis.

It getsrequired comprehensiveeva uation result by
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fuzzy matrix compound calculation, which is
b=a*r=(a,a,,a, a,)*(r,r, )

= (b1'b2'b3""'bn)
From fuzzy setp , we can make use of maximum
eval uation degree method to get adefinite evaluation

level. Because B, = {B, },then B, find evaluationre-
ultleve isk .

Students’ physical ability implementing compre-
hensive evaluation—Singleitem scores

M odel establishment

Known u = (ul,uzy -~-,un), u,is u; correspond-

ingweight value, u can be defined by investigation,
experience stati stic and other methods. Take one stu-
dent to carry out comprehensiveeva uation, for example

given student learning attitude u,—— good, and then

u, =[0,0,0.25,0.50.25. After that, combine each kind of
factor so that compose of comprehensive evaluation

transformation matrixr, .
Comprehensive evaluationa, :a,, =u*r,,

&, =U*ry,
combine a,, intomatrixr,,

’a:Ln = uln * rll"l ’ after that we can

Comprehensiveevauationa,: a, =u*r,.

Takeintersection from abovetwo comprehensive
evaluation, comprehensive evaluation scores:
b=a*r",fromwhich, (Tisr transformation matrix,
and r iSTABLE 1 scores’ matrix form.

TABLE 1: Parameter sallocation

Parameter 20 40 80 100
1  Well (first grade, excellent) 0 0 0.25 0.75
2 Good (better than average, good) 0 0 0.50 0.25
3 Normal (middle, qualified) 0 0.25 0.25 0
4 Worse (middle, low grade) 025 0.5 0 0
5 Bad (lower grade, unqualified) 0.75 0.25 0 0

Model cal culation and resol ution: Define evalua-
tion content, asFigure 1.

Weight va uelayout:

Comprehensive eva uation( u )-body function and
shape 20%(0.2); extracurricular physical training

Body shape, function

Comprehensive — Physical

Extracurricular Physical Exercise
Figurel1: A comprehensive evaluation of thedesign
20%(0.2); sports course 60%(0.6)

Function, shape-function 50%(0.5), shape
50%(0.5)

Extracurricular physical training(u, )-qualified
60%(0.6); Extracurricular activity 20%(0.2); Morning
exercise (class-break setting-up exercise)20%(0.2)

Sports course( u, - learning attitude, ideol ogy and
morality 10%(0.1);physical quality 25%(0.25); tech-
nology, skill 50%(0.5);Sports knowledge 15%(0.15).

We sdlect oneschool onegroup of studentsto carry
out singlefactor eva uation; itsevaluation remark No.
is:4,5,5,4,3,4,5,4, 4. Inthefollowingwewill divide
students’ comprehensive evaluationinto two partsas
following:

Comprehensveeva uation oneto the group of stu-
dentsis:

Body function, shape: a,, =u*r =[0.5 0.5]

Extracurricular physicd traning:

005 050 05 0

a,=u,*r,=[020 020 060*0 O 02 0% 05

0 0 0 05075
=0 006 015 03 05
Sportscourse:
0 0 025 050 0.5
w015 050 025 010" 00 0 025 075
%=l =B B RS B0 0 0 05 07
0 0 025 050 0.5

=[0 0 00625 03125 0625

Comprehensiveeva uation two to the group of stu-
dentsis:
0 O 00625 03125 0.625

a,=u*r,=[0.6 020 0.20]*|0 0.05 0.15 0.3 0.5
0 0 0.25 05 025

s LBioTechnology

An Tudian Yourual



810

Students’ sports performance comprehensive evaluation model research

BTAIJ, 10(4) 2014

FULL PAPER o

=[0 001 01175 03475 052
The group of student’scomprehensiveevauation
scoreis:
20
40
b=a,*r" =[0 001 01175 03475 0525]*| 60 [=87.8
80
100

From previousresearch, it is know the group of
students’ sports performanceisthe good type.
Student’ssports perfor mance carrying out com-
prehensiveevaluation-multipleitem scores

Modd establishment: Atfirst, according to students
features, it needsto establish aeva uation objectivere-
lated factor set :u= (U, U,,Us,-+,U,), the next, ac-
cording to sportsperformance establishingleaming a-
titude, team work ability, basic knowledge, physica
ability development, emotional expressionsand others
total 6 item, the corresponding factors use
U, U,, U, -+, Ug toexpressu = (U, Uy, Ug, -+, Ug) , -
ter that, divide students’ sportsperformancein succes-
siveintowell, good, qudified, worsethefour levelsto
evaluate, so corresponding set is
v={well, good, qualified, worse}={v,,v,,\,,v,} ,
welet r; tobethe j factor the j remark possible
degreel41,

Moded solution: Thispaper carriesout evauation
on three students( s )from six aspects, from evauation
results, it canget : s, Physice ability evaluationresuitis
200609 excellent2Bogood 4Memiddlegrad,10¥qualifiedadoreworse, and
givesvauesonthem arerespectively: 5,4, 3, 2,1, and
then corresponding each level weight canbegot after
cdadaing
Excelent 5/(1+2+3+4+5)=0.33
Good: 4/(1+2+3+4+5)=0.27
Middlelevd: 3/1+ 2+3+4+5)=0.2

Qudified: 2/(1+ 2+3+4+5)=0.13
Bad: y(1+2+3+4+5)=007

From above, it is clear that corresponding weight
written as vector form is:
a=(a,a,"-+a)=(03302702013007)
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Then six eva uation vectorsfor 30 people on stu-
dent s are:
u, vector evauationis ( 0.210.45,0.24,0.1,0.00)
u,vector evauationis ( 0.06 0.11,0.36,0.31,0.17 )
u,vector evauation is ( 0.20 0.36,0.18,0.17,0.00)
u,vector evaluation is ( 0.20 0.46,0.24,0.10,0.10)
u.vector evauation is ( 0.36 0.00,0.43,0.13,0.07 )

usvector evauation is ( 0.030.00,0.23,0.16,0.13)
By corresponding handling, we get student

S,,S,,S; sports performance evaluation matrix

0.06
011
0.36
031
0.17

0.20
0.36
018
0.17
0.00

0.20
0.46
0.24
0.10
0.10

0.36
0.00
043
0.13
0.07

0.03
0.00
0.23
0.16
0.13

0.21
0.45
r,=|024
0.10
0.00

(0.03 051
0.10 0.27
=047 013
020 0.11
0.20 0.00
0.00 0.03
0.07 0.20
r,=(023 017
017 057 013 007 003 057
053 003 003 007 003 0.10)

Then by fuzzy mathematical evaluation matrix,
through corresponding linear transformation, respec-
tively transform three students s, s,, S, evauation
metrix:

Student s, linear transformationis:
0.20
0.36
018

017
0.00

0.20
0.36
018
0.17
0.00
0.00
0.20
0.63

0.30
0.40
0.17
0.07
0.07
0.30
0.30
0.27

0.40
0.37
0.00
0.17
0.07
0.10
0.17
0.67

0.07
0.37
0.40
0.07 ’
0.10
0.07
0.07
0.20

0.20
0.46
0.24
0.10
0.10

0.36
0.00
043
0.13
0.07

0.03
0.00
0.23
0.16
0.13

0.21
0.45
b=(033 027 020 0.13 0.07)*0.24
0.10
0.00

0.06
011
0.36
0.31
0.17

=(024 017 023 027 024 015)
Student s, linear transformationis

003
010
b,=(033 027 020 013 0.07)*|0.47
020
020

0.51
0.27
0.13
011
0.00

0.20
0.36
018
0.17
0.00

0.30
0.40
017
0.07
0.07

0.40
0.37
0.00
017
0.07

0.07
037
0.40
0.07
0.10
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=(0.17 028 029 025 026 022) 024 017 0.12

. L 0.17 0.28 0.18

t s lineartr rmationi
Student s, linear transformationis 093 029 0.20
=(0.22 024 0.18)

0.00 003 0.00 030 0.10 0.7 0.27 0.25 0.25

007 020 020 030 0.17 0.07 024 0.26 022

bB:(O.33 0.27 020 0.3 0.07)* 023 0.17 063 0.27 0.67 0.20 015 022 0.16

0.17
0.53

0.57
0.03

0.13
0.03

0.07
0.07

0.03
0.03

0.57
0.10

=(012 018 020 025 022 0.16)
We get corresponding set from threestudents’ lin-

0.24
0.17
0.23
0.27
0.24
0.15

For students’ sportsperformance, wereference Xing
J-Qinand othersresearched university sudents’ sports
performance wei ght table from university students’
sports performanceresearch based on comprehensive
evaluation, asTABLE 2.

A=(a,;,8,,8;)*b=(0.20 0.10 0.0 025 0.5 0.20)*

0.17
0.28
0.29
0.25
0.26
0.22

0.12
0.18
0.20
0.25
0.22
0.16

b=
ear transformation as;

From above, itisknown that three students’ com-
prehensive evaluation score vec-

torsA =0.22,A, =0.24, A, = 0.18, then corresponding
sequence is: A,is larger than A is larger

than A, . Therefore we can get three students’ sports

performance eachindicator, and issingleitem segmen-
tal result asTABLE 3.

From above TABLE 3, we canknow thoughs, is

lower than s, inphysica ability devel opment aspect, it
isnot lower inlearning ability, team work ability and
other five aspects, someeven goesbeyond student s,

so student s, issuperior to s, intotal sports perfor-

mance, whilestudent s; islower thans; indl item per-

TABLE 2: Sudents’ sportsperformancewholeweight table

Learning Team work Sportsbasic Physical ability Emotional Basic technology

g 2

Factor !
attitude U ability U, knowledgeu3 development Uy expression Us mastering U
Weight a1j 0.20 0.10 0.10 0.25 0.15 0.20 1.00
TABLE 3: Threestudents’ sportsperformance each indicator singleitem scores

u Learning Team work Sportsbasic Physical ability Emotional Basic technology 5>
Factor attitude': ability Y. knowledge!: development Y« expressions masterings
Weight 2 0.20 0.10 0.10 0.25 0.15 0.20 1.00
Student St 0.05 0.03 0.02 0.06 0.02 0.05 0.22
Student $2 0.05 0.03 0.03 0.04 0.03 0.06 0.24
Student S: 0.04 0.02 0.02 0.03 0.02 0.04 0.18

formance, so the three students’ total sports perfor-
mance sequenceis: s, - s, > s,.

CONCLUSIONS

Through students’ physical quality comprehensive

evauation, it better verified fuzzy mathematica adapta
tion and effectiveness, and utilized performance quanti-
zation method; it could clearly show each student’s
sports performance. Themodel verifying process, by
establishing six indicators, displayed themode advan-
tages more by comparing with previousmoddl . From
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research, weknew that we should bringinto better life
habits from the perspective of ourselves, and keep a
positive optimistic menta state; the next, from educa
tion perspective, it should strengthen sportsattraction
to let students participate physical exercise so asto
improvestudents’ overd| physicd quality.
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