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ABSTRACT

This paper uses fuzzy mathematical theory and fuzzy comprehensive
evaluation method to give the evaluation mathematical model and
evaluation methods, finds a more objective and quantitative teaching
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evaluation method, and ultimately conducts comprehensive evaluation
onthemartial artsteacher’slevel. Through layers of selection, the experts
select out these 11 evaluation indexes and the weighting coefficients,
which reflect the essence of the teachers’ work, fit the current actual
needs of evaluation on teachers’ work ability, and have good application

value. © 2013 Trade Sciencelnc. - INDIA

INTRODUCTION

Inrecent years, martial artsareintherapid devel-
opment intheworld, and increasngly gets people’s at-
tention; the 2008 Beljing Olympic Games, even took
themartia artsasacompetitiveitem, showinginfront
of theworld. Meanwhileinthe country, martid artscom-
petitionsof dl szeshavegradually expanded, the num-
ber of participantsincreases every year, and theinflu-
ence growsincreasingly. Meanwhile the demand for
professional martial artsteachersisalsoincreasingly
urgent. At present, for the assessment of the level of
martid artsingtructorswetook someassessment mea:
sures and methods. But the method of assessing ranks
lacksquantitativecriteria, subjective, whichisnot con-
ducivetothesdection of highly qudified referees. More-
over highly qudified and high-level coachteamsarevi-
tal tothe development of Chinesemartial arts career.

To this end, we apply the fuzzy comprehensive
evd uation method, conduct comprehensiveevauation
on thework ability of themartial artsteachers, by in-
troducing the mathematical model, evaluateson the
teacher’slevd.

THEESTABLISHMENT OFFUZZY
MATHEMATICSTHEORY MODEL

Since 1965, thefuzzy mathematicshasgainincress-
ing atention. Sincethen, thefuzzy topol ogy, fuzzy mea
suretheory and the general termsin mathematicsareas
aredeveoped onthe basisof fuzzy setsand fuzzy logic,
and they arethe mathematical tool sto study the prob-
lemthat isof obscurity evenfuzzy boundariesinthered
world.

Evaluation index sdection
Intheestablishment of the eva uationindex, based
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ontheprinciplesof combining thescientific and feasi-
bility, wetake theindependenceindexesthat can truly
reflect thework essence of themartid artsteacher, have
strong commonality easy to implementation and high
correlaion degreeastheimportant content of theevau-
ation work. Comply with the principles of combining
guidance and effectiveness, the knowledgeinnovation
index aregiven greater wei ght to encouragetheefforts
and enterprising spirit of theteachersunder assessment.
At thesametime, we also pay attention to the actual
Stuationthat the eva uationindexesdo not depart from
the physical education work, not only taking into ac-
count the pointsand surfaces of theeva uation, but dso
taking i nto account the school ’steaching conditionsand
theactud resultsof thefina evauation. Whileingsting
the princi pleof combining quditative and quantitative,
for someindicatorsthat aredifficult to quantify, weuse
the quantitative eval uation method of numerica value
conversion onthebasis of the qualitative description.
Based onthe principlesof combining fuzzy and com-
parability, it smplifiesthe number of evauationindex,
requirestheindicatorsof samelevel do not overlap, no
causal rel ationship between them, and paysattentionto
givethereasonableevduationlevd of thevariousindi-
cators, requires participating personnd befamiliar with
thestandards, uniform standards, befair and redlistic,
triesto makethefuzzy membership by theeva uation
staff closeto the same, thusmakesit easy for themto
dothesamelevel sameclassification and samehomo-
geneous comparison and easy to form areliable con-
cduson.

Based on the aboveideological principlesof the
evauationindex determination, first of al, desgnava
riety of related factorsfor the research onthisproject,
then, usetheexpert investigation method to 23 specid-
istsand professors” suggestionsthat have been engaged
inphysical education, and striveto unify theeva uation
criteria. Fromtheexpert’sresponseresults, it hasaclear
convergencetrend, finally, analyzeand classify avari-
ety of collectedinformation materid, establishtheevau-
ation index system of martia artsteacher’steaching
capacity, asshownin TABLE 1.

Evaluation procedur esand methodsof fuzzy math-
ematics
Theso-cdled comprehensveevauationisto make
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agenerd judgment on themany things or phenomena
of many factors, that isfor al the objectsof thejudg-
ment, according to the given conditions, each objectis
assigned to one or more non-negativereal numbers -
evauationindex, then, lineup and pick over according
toit. Herewedo acomprehensiveanadysisand evalu-
ation of al aspectsthat reflect thelevel of trainingand
teaching for teachersinthe processof teachingandtrain-
ing. Whenwecarry out theeva uation onteaching and
training, thevariousfactorsof evaluation onteaching
and training should be seen asan aggregate. Thereare
alot of content to form aggregates. But asadiscussion
object inthediscussion domain, wecanelect N im-
portant factorsto study and other factorsmay be neg-
ligible. Herewe suppose the eval uation factors set of
the level of training and teaching is as follows:

U ={u,u,,u;,--u}

TABLE 1: Evaluationindex rangeof Martial artsteacher’s
teaching ability

Related indicator s
1. Professionalism
2. the spirit of dedication

3. materials studying

4.explanation and
demonstration

5.0rganization teaching
6. application methods

7. Movement load

8. Classroom discipline
9. Knowledge Innovation
10. student enthusiasm for

Main aspects

A. ldeology and morality

B. Teaching Ability of
Martial Arts

C. Teaching Achievement of learning
Martial Arts 11. skills grasping situation
of students

For theteaching capacity eval uation of sports spe-
cidizedteachers, thispaper usesmultilevel comprehen-
sive evaluation method of fuzzy mathematicsand de-
signsan evauation model ; the specific stepsareasfol-
low:

Supposetheevduation factors set

SupposeU ={ul,u2--,ull}

Then:y1 = Ideology and mordity ={ul,u2}

U2= Teaching Ability of Martial Arts

={u3,u4,u5--,u9}
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U 3= Teaching Achievement of Martia Arts

={u0,uly}

Set thecomment set

X={poorer, bad, medium, good, excellent}
={x1,x2, X3, x4, x5} , respectively classify in accor-
dancewith 20 points, 40 points, 60 pointsand 80 points,
then X, ={1,2,3,4,5} can be seen as afuzzy set of
scores section set J ={ 20, 40, 60, 80,100} , asshown
inTABLE2

TABLE 2: Themember ship of thevariousscoressection’s
revies

Scores 20 40 60 80 100
Excdlent 0 0 0 025 075
good 0 0 0.25 05 0.25
medium 0 0.25 05 0.25 0
bad 0.25 0.5 0.25 0 0
poorer 025 025 0 0 0

(1) Weight distribution

mi= (mi(1), m2(1) = (0.4,0.6)

m2 = (m(2), m2(2),- -, m7(2))
==(0.1,0.15,0.1,0.1,0.15,0.1,0.3)

m3 = (m(3), m2(3), m3(3)) =(0.2,0.45,0.35)

mO0 = (mi(0), m2(0), m3(0)) = (0.15,0.6,0.25)
(2) Singlefactor evaluation
Fom TABLE 2wecanfind theeva uationresults

of asinglefactor. Suchastheevauationresultsof 1 is
good, then the corresponding evaluation result
i 0,0,0.25,0.2,0.25). Then you can line up the
judgment results of variousfactors and form thecom-
prehensiveeva udiontransformation matrix Ry .
Comprehensiveevaluation method

Comprehensive Evauation of thefirst layer 71

Z,= M1* Ry, Z,=M,* Ry, 23 =M;*Ryre-
spectively, are the membership vectorsfor thethree
factors of the second layer on the score vec-

tor (20 40 6080100) .

Whereinthematrix M representstheweight distri-
butionsstM =[U, , U, ;--,U,], U, isthecorrespond-
ingweights

M Is the scores based on the experience of the

judges and therel evant | eaders, conduct comprehen-

sivedatistics and determinethe corresponding weights
of variouslevels.
TABLE 3: Weightsof all levels

Ideology and morality (M 1)
Professionalism 45% 045
the spirit of dedication 55% 0.55

Teaching Ability of Martial Artg(M2)
explanation and demondration 25% 025
organization teaching 10% 0.1
the application method 25% 035
the movement load 15% 0.15
the classroom discipline 5% 0.05
knowledge innovation 10% 0.1
materias studying 10% 0.1

Teaching Achievement of Martial Arts(M3)
student enthusiasm for learning 68% 0.68
skills grasping situation of students 32% 0.32

ArrangeZ,,,Z,,,Z,, inturninto comprehensive

eva uation membership meatrix:
Z,

Ri=|Zp
Z13

Calculate the comprehensive assessment
scoresy Y = Z,, x PT, Pisscoresmatrix inthemem-
bership degreetable of first-grade referee, pT isthe

trangposed matrix of P
TheprovisonisshowninTABLE 4:

TABLE 4: Teacher’sgradeclassification

Grades Teacher’sgrade
100-81  Fird-grade Martial arts Teacher
80-75 Second-grade Martial arts Teacher
74-60 Third-grade Martial arts Teacher
<60 Unqualified

THEAPPLICATION OFFUZZY MATHEMAT-
ICSEVALUATION MODEL

Suppose during the game process of ateacher, & -
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ter assessment the professonalismisexcd lent, the spirit
of risk isgood, materiasstudyingisgood, explanation
and demongtrationisexcellent, organizationteachingis
medium, the application method ismedium, themove-
ment load ismedium, the classroom disciplineisgood,
knowledgeinnovationisexcdlent, student enthusiasm
for learningisexcd lent, skillsgrasping Situation of stu-
dentsisgood.

(2) Conduct compr ehensiveevaluation of thefirst
layer:

|deology and mordity:
Z, =M xR,

00 0 0% 07
=(045 0.55)X(0 0 025 05 0.25]

=0 0 04 0P 048
TeachingAbility of Martid Arts:
Z,=M,xR,=(05 01 05 Q15 0% 010)

0 0 025 05 025
0 O 0 025 075
0 025 05 025 O
0 025 05 025 O
0 025 05 025 O
0 0 025 05 025
0 O 0 025 075

=(0 011 031 034 024
Teaching Achievement of Martid Arts:

Z,=M,xR;=(0.68 0.32)
00 0O 025 075
0 0 025 05 025

=(0 0 025 05 0.25)

Conduct comprehensive eva uation of the second
layer:
R=(R;R;R;)
Z=MxR=(045 03% 02

0 O 014 039 048
0 011 031 034 024
0 0 025 05 025

=(0 0.04 022 04 0.35)

(2) Conduct comprehensiveevaluation of thethird
layer

Finaly cdculatethe composite score, accordingto
the score assesstheteacher’slevel.

Y=7.pT=(0 004 022 04 035)

720"
40
60
20
.‘_l‘C‘DV, :8 n] 39
Theresults show that theteacher isregarded asa
first-gradeteacher after acomprehensive evauation.

CONCLUSIONS

The purpose and nature of Martia artsteacher’s
evauationisto promotetheteacher’scapacity, and the
most importantly to improvethe quality of personnel
training. Through the above established mathematical
model evaluation criteria, evaluation on martial arts
teachersaredivided into threelevelsof rating, which
makestheta ent sd ection quantitative, combines qudli-
tative with quantitative, makesthe eva uation on work
ability morescientific and rational, can better promote
the devel opment of martiad artsteachers’ work.

REFERENCES

[1] BingZhang,Hui Yue; Bio-mechanical Mathemati-
cal Model Analysis for Race Walking Technique.
International Journal of Applied Mathematicsand
Statistics, 40(14), 469-476 (2013).

[2] BingZhang,Yan Feng; The Special Quality Evalu-
ation of the Triple Jump and the Differential EQua-
tionModel of Long Jump MechanicsBased on Gray
Correlation Analysis. International Journal of Ap-
plied Mathematics and Statistics, 40(10), 136-143
(2013).

[3] Bing Zhang; Dynamics Mathematical Model and
Prediction of Long JumpAthletesin Olympics. In-
ternational Journal of Applied Mathematics and
Statistics, 44(14), 422-430 (2013).

[4] Cai Cui; Application of Mathematical Model for
Simulation of 100-M eter Race. International Jour-
nal of Applied Mathematicsand Statistics, 42(12),
309-316 (2013).

[5] Haibin Wang, Shuye Yang; An Analysisof Hurdle

BioTechnology —

Hn Tudian Jounual



BTAIJ, 8(5) 2013

(6]

[7]

(8]

[9]

Xiaona Zhu and Qicheng Wei 611

————, FyurrL PAPER

Performance Prediction Based On Mechanical
Anaysisand Gray Prediction Modd. International
Journal of Applied Mathematics and Statistics,
39(9), 243-250 (2013).

Hongwei Yang; Evaluation Model of Physical Fit-
ness of Young Tennis Athletes Based On AHP-
TOPSIS Comprehensive Evaluation. Int. J. Appl.
Math. Stat., 39(9), 188-195 (2013).

Pang Xiao-jie; Rating analysis on adults physical
test data based on fuzzy pattern recognition.Journal
of Hebei Normal University(Natural Science edi-
tion), (2), 25-29 (2009).

Wu Yan-hong; Application of four types of fuzzy
methodsin P.E. evaluation. Journal of Beijing Sport
University, 29(10), 1382-1390 (2006).

Yi Liu; The Establishment of Hierarchical Model
for Basketball Defensive Quality. International Jour-
nal of Applied Mathematicsand Statistics, 44(14),
245-252 (2013).

[10] Yong Fan; Statistical AnalysisBased On Gray Sys-

tem Theory Basketball Team Scores Its Technical
IndicatorsAssociated. International Journal of Ap-
plied Mathematics and Statistics, 44(14), 185-192
(2013).

[11] Yuan Cun-de, Li Xu-ru; The application of fuzzy

mathematicsin sportsresearch. Journal of JilinIn-
stitute of Physical Education, (2), 99-103 (1995).

[12] Zeng Nai-liang; the applications of Fuzzy Math-

ematicsin Martial art selection. Fujian Sports Sci-
ence and Technology, 15(6), 15-18 (2002).

[13] Zhang Ling; Comprehensive eval uation method to

Assess Martial Arts Referee Level based on fuzzy
mathematics. Journal of Longyan Teachers Col-
lege, 23(7), 24-27 (2005).

[14] Zhao Zong-yue; The study of comprehensiveevalu-

ation about teacher’steaching ability of specialized
physical education. Journal of Nanjing Institute of
Physical Education(Social Science), 18(1), 74-77
(2004).

[15] Zuojun Tan; Fuzzy DataEnvel opment Analysisand

Neural Network Evaluation Mathematical Appli-
cationsModel Which Based On Martia ArtsCom-
petition. International Journd of Applied Mathemat-
ics and Statistics, 44(14), 37-44 (2013).

s BioTechnology

An Tudian Yourual



