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ABSTRACT

Physical fitnessrefersto the basic ability of human muscle activity, and is
a comprehensive reflection of the human organ system’s function in the
musclework. Itincludes speed quality, endurance quality, sensitive quality,
flexibility quality, etc. In order to better distinguish the pros and cons of
each person’s physical quality, this paper uses fuzzy mathematics method
to conduct comprehensive evaluation on physical fitness of college
students. Firgt, it constructs the basic idea of fuzzy comprehensive
evaluation by using the maximum membership degree (reviews) and the
principleof fuzzy linear transformation, and consider theimpacts of avariety
of factorsrelated to the eval uated thingsin order to makeamorereasonable
and comprehensive evaluation to another thing with certain purpose; In
addition this paper undertakes a comprehensive evaluation on a person as
well as everyone of aclass, in order to achieve the specific application of
the fuzzy mathematics’ evaluation model on “physical health”.
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INTRODUCTION and work life, but also naturally reflected in terms of
physical exercise. Thequality of aperson’sphysicd fit-
nessisrelated with the genetic, but ismore closeto the
acquired nutrition and physical activity, theright ap-

proach and proper exercise canimprovethe physica

Student’sphysicd fitnessisanimportant part of the
nationd physique, and rel ated areas of theworld attach
great importance; in the Charter that made along

time ago by theWorld Health Organi zation, the defini-
tion of physical fitnessrefersto thecomprehensivere-
flection of the human organ system’sfunctioninthe
musclework, andisthebas ¢ capacity of humanmuscle
activity. Physicdl fitnessgeneraly includesflexibility,
Speed, agility, strength, endurance, etc. Thephysicd fit-
nessisoften potentialy manifested in people’slearning

fitnesslevelsfromadl aspects. In order to strengthen the
research on the comprehensive evaluation of students’
physical fitness, alot of people establish ascientific,
representative, practical and operableindex system,
which providessmpleandreigblecomprehensveeva u-
aion method, hasavery important practicd sgnificance
onthescientific eva uation of student’sphysica hedth,
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promoting scientific and effective exercise of college
students, forming agood exercise habit and promoting
thereform of school’sphysical education.

For theresearch of physical fithess many people
have madeeffortsand achieved results, which provides
favorable conditionson itsresearch for scholars of dif-
ferent socia sectorsand providestheimpetusfor the
devel opment of people’shed th. For example: Huiping
and Zhu Hongwei conducted astudy on the physical
fitness of the United States, the text showed thetest of
thedozens of morphologica indicators. The“Physica
test standards” isthe uniform requirement to evaluate
the physica fitness, andimplemented universdly inthe
country. Apart fromthis, thisarticle pointsout that the
country guide peopleto enhance physical fitnessand
scientific fitness by studying the physical fitness. Re-
cently, the hed th fitnesstesting methodscommonly used
inthe United Statesismore popular, theindicatorsthat
acompany selected areall relevant to human health,
which canbedividedinto body compaosition; body flex-
ibility; cardiopulmonary function; muscle strength and
endurance; @ Lin Jing, Wong Kin-hung wrote about
the research of physical quality in Japan; the article
pointed out that Japan al so attach great importanceto
congtitution research and form amorerationa system;
thearticlestudiesthe congtitution fromthe mentd state
constitution, morphogenes sand function assessment
three aspects. In aspects of morphological develop-
ment, we should focuson conventiond anthropometric
and test of the body composition, body sizeand bone
development; intheseareasit hasformed amore sys-
tematic and standardized national institution; in aspect
of function assessment, we should place emphasison
lung function; in aspect of physica power measurement,
itincludesthere ationship between the physicd power
and ability of athletesand workers, climatic, theinflu-
encesof climate and environment on physical power,
follow-up observation of physca deve opment, andthe
impact of exerciseon physica and mental devel opment
of young people, etc. ; @ Larry D. Jonn Adams Lee
scholarsbelievethat physical fitnessshouldincludetwo
aspects of test and assessment, the greater purposeis
to assess the degree of physical development or im-
provement, for which the authors have developed a
more reasonabl etraining programsof teaching assess-
ment, reasonabl eexerciseprescription, and providethe
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necessary basisfor the congtitution prediction and clas-
sfication. Therefore devel oped countries have gradu-
ally established arelatively complete comprehensive
evaluation system of physicd fithess. Ontheresearch
methods of the“weight”, wed so propose“ana ytic hi-
erarchy process’, and themethod currently hasbecome
animportant way to determinethefactor weight.

Based ontheresultsof previousstudies, thispaper
anayzestheinfluencefactorsof physical fitness, dis-
cussestheagorithm of fuzzy mathematics, providesa
theoretical basisforit, and at thesametimeverifiesthe
rationality and effectiveness of themodd through two
practical experiences.

COMPREHENS VE EVALUATION MODEL
OFFUZZY MATHEMATICS

Physical fitnessof sudentsisaffected by avariety
of factors, but thesefactors have ambiguity and uncer-
tanty; itisdifficult to makethe eva uation the applica-
tion of the previous method, we propose comprehen-
siveevduationmode of fuzzy mathematicsin order to
morerationally establishacomprehensiveevaluation
system of thestudent’s physical fitness. Thecorrelation
theory of themodel isthebasicideathat constructs
fuzzy comprehensiveeva uation by usngtheprinciple
of themaximum membership degree(reviews) and fuzzy
linear transformation; in very ambiguity Situation, we
consider theimpact of avariety of factorsthat related
totheevauated things, in order to achieveanother more
reasonable comprehensive eva uation method for an-
other thing. It makes comprehensive eval uation meth-
odsand proceduresby using fuzzy mathematics:

First, we should determinethe object to beevau-
ated, itisaffected by nvariablefactors, andthefactors
setisu, asdefined below:

u=(uy U, Uz, ,Up,) @
Anddtipulateu, (i =1,2,3,---,n)

Sincetheweight of each variableisnot the same,
the impact degreeis also not the samefor the deter-
mined eva uationleve , we haveassumed that thewe ght

distributionisa, and:
a; =(a,,85,a3,-ay) %)

Wherein a, (i =1,2,3,---, n) istheweight value of for-
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mula(2) andweknowa, > 0 and )& =1 basedon
i=1

COMMON Sense.
If each factor a, also contains m sub-factors, the
factor setis:

Up =(Uj Ui, Uiz, Ujm) ©)
Thecorrespondingweight vaueis:
a; =(aj1,aj2,83, " & m) @

For theweightsa, of u; ;, according to common

0

sense &, >0 and 2. &, =1, webuild anindicator
=1

st of theevaluation:

V=(Vy V.3, Vs) Q)
The corresponding eval uation objectscan be di-

vided into sdifferent levels, here we suppose

V, V.3, VsiStheeva uation degree of prosand cons

fromhightolow, such asexcelent, good, pass, fal and
soon.
Beforethe establishment of fuzzy comprehensive

eva uation modd of factorsu, , weshould determinethe

evauation degreeof eachfactoru, |, for theevaluaion
of theevauationindex set v and thefuzzy comprehen-
sive evaluation of
N=(a,a, @, &n)* (ri,l)Tli =123:---n, we

supposethefactor asu, ; (j =1,2,3,---,m).
We obtain the comprehensive assessment results
after thesynthesisoperator of thefuzzy matrix, namely:
b=a#r=(a;a,,a;,a,)*('1,l5,l3, )
= (by.b;.b5..by) ©
For thejudgment of fuzzy comprehensiveeva ua-

tion, we usethe maximum rating method to get adefini-
tive assessment level from the fuzzy setsp. Be-

causeB, = {B, }, theevaluation gradeof thefinal re-

sultsof B, isk .

EVALUATION MODEL OF STUDENTS
PHYSICAL FITNESSBASED ON THE COM-

PREHENSI VE EVALUATIONOFFUZZY
MATHEMATICS

Based on the principle of fuzzy comprehensive
evauation, aswell astheprincipleof objectiveevalua
tion, thispaper createsafuzzy comprehensveevaua-
tion model on the student’s physicdl fitnessaccording
to the theory mentioned above, theweight of there-
lated factorsis:

a=(a;a,,a3)=(0.1,0.3,0.6) (7
Theaffectingfactor setsare:

u = (u,u,,u,) = {Body shape ,

somatic function , Exercise quality} (8)

Duetotheinvolved variablesisrelatively more, we
divideeach factor into several sub-factor, and itscor-

responding
u, = (u,,) = {Height standard weight } 9)

Thecorrespondingweight vadueis a, = (a,;) =1
U, = (U,,,U,,) ={Vital capacity index weight

Step test index | . (10
The corresponding weight value is
a2 = (a'z’ll a2,2) = (06,04) .

Uy = (U33Uz5,Us 5, Us 4, Uss) :{ 50 m run (speed),

standing long jump (thestrength of lower extremity), Sit
and reach (flexibility), power BMI (thestrength of up-

per body), 1,000 m (800 m) run (endurance) }, and
thecorresponding weight valueis:

az =(ag 183 2,83 3,334,335)

= (0.25,0.15,0.25,0.25,0.1) 1
Based on the above theory, we can establish the

indicator setsof the eval uation:

V=(Vq,V3,V3,V4)=

Excellent, good, pass, fail | (12)

Supposethefail is0-0.59, passis0.60-0.75, good
1S0.76-0.85, and excellent is0.86-1.
Establishing afuzzy mathematicscomprehensive

eva uation of thefactorsu, to determinetheevaluation

degree of each sub-factoru; ; ontheevauationindex,
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and conduct fuzzy eva uation processfor theeva uation
degreelevel of corresponding different achievement
segments; Hereweonly study thedetermination onthe
evaluation degree of standard weight and height. We
know the standard to measure astudent’s body shape
isheight and weight, asshownin TABLE 1, theoften
used formulaintheinternationd areais:

Standard weight =[Messuring weight — ( height—100 )+ 0.9]/

[ height —100 } 0.9]*100% (13)
To get acomprehensiveeva uation of the students’

physical fitness, it isnecessary to cal culate thefuzzy

math matrix synthesis, determinetheevaluation grade
of the students based on the best eva uation degree.

TABLE 1: Evaluation tablesof theheight and standar d weight

Perfor mance segment the evaluation degree 1
fail pass good excellent
Between 0% and 5% 0 0 025 0.75
Lessthan (morethan) 6% -20%  0.25 0.50 0.25 0
Less than (more than) 20% 1 0 0 0

MODEL VALIDATIONS

Thetest model of singleindividual

According to the above model, thispaper surveys
thephysical condition of theschool ’sstudents, asshown
inTABLE 21":

By comparingwiththe TABLE 2 and relevant in-
formation derivethe eva uation degrees of thefactors,
asshownin TABLE3.

Therefore, the comprehensiveevaduation criteriaof

body shapeu, for thestudent is:

TABLE 2: Sudent’sphysical condition

Test Project Achievement
Sit and Reach 7.5
1000m run 3.74 seconds
50m run 7.3
Standing long jump 243
Grip strength and body mass index (BM1) 63
Step test index 51
Vital capacity and body mass index (BMI) 67

Standard body mass index (BM1) 3%

TABLE 3: Evaluation degreeof theproj ect

Test Project F
Sit and Reach 0 0125 0.75 0.125
1000m run 0.125 0.75 0.125 O
50m run 0.125 0.625 025 O

Standing long jump 0.25 0.625 0.125 O
Grip strength and body mass index
(BMI)

Step test index

0 075 025 O

0.125 0.75 0.125 O
Vital capacity and body mass index
(BMI)

Standard body mass index (BMI)

0.125 0.75 0125 O

075 025 O 0

r,=()*(.75 025 0 0)

=(00.75 0.25 0 0) (14)
Theevaluated value of r, is: fail 0, pass 0, good

0.25 and excellent 0.75. Subsequently the evaluated

vaueof u,is

0.125 0.75 0.125 OJ

r,=(06 04)*
0.125 075 0125 0

(15)
=(0125 0.75 0.125 0)
Theevaduatedvaueof u, is
0 075 025 0
025 0625 0125 0
r;=(025 015 025 025 01)*| 0125 0625 025 0
0125 075 0125 0 (16)

0 0125 075 012
=(01 06375 025 0012%

Thusthecomprehensiveevd uation of thestudent’s
bodyis:
b=a*(r, r, ry)'
075 0.25 0 0
=(01 03 06)*|0125 075 0125 0125
0.1 0.6375 025 0.0125
=(0.1725 0.6325 0.1875 0.0075)

(17)

We can know that the comprehensive evaluation
gradeof thestudentsis, such as: fal 0.0075, pass0.1875,
good 0.6325 and excellent 0.1725. Based ontheprin-
cipleof themaximum eva uation value, wetakethegood
0.6325 asthe students’ comprehensive evaluation re-
aults, thereforethe student’s physical fitnessisgood.
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Test modd of multipleindividual

After alot of information wedraw themutud rela-
tionship between thephysical quality, health, function
and form, and we usetheAHPmethod to construct the
matrix. Thejudgment of thefirstindex layeris p, the

judgment of thesecond layer is p; (i =1,2,3), and solve

the eigenvector through rel ated software, obtain the
weight valuea through theconsistency test, therefore

theweight vaue of theevaluationindex isa, , a, , a,.
a, =(0.5247 0.3338 0.1415)
a, =(0.25 0.75)

a, = (0.6667 0.3333)

We summari zethewe ghts obtained in accordance
with theresults, and construct the system with second-
ary indicatorsonthisbasis, asshownin TABLE 4:

Asshowninthedetection oneastudent’sphysica
fitnessisdivided into four grades: fail, pass, good and
excellent four eval uation grade sets.

We conduct test on the physical fitness of 23 stu-
dentsfor aclass, and obtain the evaluation matrix of

————, FyurL PAPER

fuzzy mathematicsthrough rel ated software process:

04 03 03 0
rp=|06 02 01 01
03 02 04 01

(18)

06 03 01 0
rp=[04 03 02 01
03 03 03 01

(19)

04 03 02 0
rp=|03 05 01 0
04 02 03 0.1

(20)

Thusthecomprehensiveevd uation of thestudent’s
body isabout:

04 03 03 0
rn=a,*r;=(0164 0539 0297) 06 02 0.1 0.1

03 02 04 01 (21)
=(0.478 0216 0222 0084)

06 03 01 0
r,=a,*r,=(0722 0174 0103] 04 03 02 0.1

03 03 03 01) (22
=(0478 0216 0222 0.084)

TABLE 4: Quantitative assessment system of students’ quality

Criterion layer P Weights Index layer C Relative weights &
Financial situationU, 0.1638
Body shape u, 05247  Get accessto information U, 0.5390
Time to the medical ingtitutionsu, 0.2973
Medical expense situationU,, 0.7225
Physical function u, 0.3338  Thetotal number of medical staff U,, 0.1741
The proportion of ordinary and experts U,, 0.1033
Government expendituresUy, 0.3092
Physical fitness U, 0.1415 Coverage of basic medical insuranceU,, 0.5813
Government health supervision U, 0.1096

s LBioTechnology

An Tudian Yourual



142

FULL PAPER o

Research and application of influencing factors on students’ physical health based

BTAIJ, 10(2) 2014

04 03 02 0
ry=ay*ry=(0.309 0581 0.109J03 05 01 O
04 02 03 01

(23)
=(0.342 0405 0153 0.01)

Through the above conditions, construct amatrix
of tota eva uation set:

ry 0478 0216 0.222 0.084
r=|[r,|=|0534 0300 0.138 0.028

(24)
rs 0.312 0.405 0.153 0.11
Sotheoverdl evaduaioncaculaionis:
b=a*r=(0.122 0.648 0.230)
0478 0216 0.222 0.084
0.534 0.300 0.138 0.028 (25)

0.342 0405 0.153 0.011

=(0210 0403 0202 0.235)

Thecomprehensiveeva uation grade of thestudents
intheclassthrough the aboveoperationis: fail 0.210,
pass 0.403, good 0.202 and excellence 0.235. Ac-
cording to the maximum evaluation principle, wetake
the passva ue 0.403 as comprehensive eval uations of
thestudentsinthisdass, and thereforeexplain the phys-
cd fitnessof thestudentsinthisclass.

CONCLUSIONS

Through the establishment of comprehensveeva u-
ation model based on fuzzy mathematics, theevaua-
tionmode onstudents’ physcd fitnessprovesthemerits
of thestudents’ physicdl fitnessonly by theevaluating
degree. Thetest mode of singleindividua provesthat
the chosen student’s physical fithessisgood, and the
test modd of multi-individud sverifiesthephysicd qudity
of studentsinthisclassispoor. Through the abovewe
know that inthefuture we should develop good habits,
maintain apositive and optimistic attitude, strengthen
the sport education, and attract studentsto participate
inphysical activity intermsof educationinorder toim-
provestudents’ overdl physicd fitness.
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