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ABSTRACT

In order to objective evaluate table tennis teachers’ education teaching
quality, propel to table tennis teaching quality improvement, the research
uses clustering rough sets method establishing table tennis education
teaching quality evaluation system. The system carries out evaluation on
teaching quality from teachers’ morality, teaching design, teaching way
and practice result these four aspects, establishes 3 layers’ hierarchical
structure, evaluates judgment matrix by constructing fuzzy clustering, it
getseach indicator weight and bottom layer indicator combination weight,
comprehensiveindicator sizes cal culated by combinationweight can reflect
table tennis teachers’ teaching quality merits. The method uses fuzzy sets
theory defining each indicator weight; evaluation result is more scientific
and reasonabl e. The system makes up for the gap of tabletennis education
teaching quality evaluation; it has profound significance in propelling
table tennis education development and improving table tennis teaching
quality. © 2014 Trade Sciencelnc. - INDIA
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so harmful for teaching.

Tabletennisteaching asakind of sportsteaching

Tabletennisteaching quality evaluationisanim-
portant method and way to measuretable tennisteach-
ers’ teaching comprehensiveleve isasoanimportant
way to make scientific management on table tennis
teaching. During previousteaching qudity evauationon
tabletennisteachers, it generaly adoptsexperts’ eva u-
ation, colleagues’ mutua eva uation and sudentsevau-
ation thesethree ways combining, in evaluation pro-
cess, atificia factorshavegreat influences, evaluation
result may have bigger differenceswith actua status,
thereforeit isdifficult to reflect authenticity and fair-
ness, even may affect teachers’ teachingenthusasmand

work, it hasbigger differencewith regard to other theo-
retical courses, tabletennisteachingisbasically going
on sportsfield, meanwhileteaching objectscover school
each mgor each levd student, thereforefactors defin-
inginteaching eva uationisre ativedifficult; after defin-
ing factors, itisa so not very realistic to makewhole
quantization of them, therefore, when carriesout table
tennisteaching quality evauationit should implement
according to qualitative and quantitative combination
method. Therearescholarsthat useanalytic hierarchy
process to do researches on sports teaching quality
evaluation, but traditional analytic hierarchy process
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normally use Saaty’s wei ght approach to define each
evaluation indicator weight, and require each paired
comparativejudgment matrix with satisfaction consis-
tency, whilein actud research, when ordersarebigger,
judgment matrix tendsto bedifficult to have satisfac-
tion cong stency, therefore establi shed education teach-
ing evaluation system may exist certain problems, and
insportseducation teaching qudity eva uationresearch,
all aretargeted whole sports system teaching quality
evaluation, tabletennisteaching qudity evaluation re-
search has not yet appeared, and different sports
courses havedifferent features, usethesame evalua-
tionindicator system may aso not redlistic reflect teach-
ers’ teachingqudity.

Inorder to make up for tabletennisteaching qual-
ity eval udtion research shortcomings, and overcometra:
ditiond eva uation method drawbacks, theresearch uses
clugtering rough setsmethod to maketabletennisteach-
ing qudity evaluation, inthe hopeof providing certain
referencesfor thetabletennisteaching quality evalua
tion.

TABLETENNISTEACHINGQUALITY
EVALUATION’SCLUSTERING ROUGH
SETSMETHOD INTRODUCTION

Clustering rough setsmethod is proposed to make
up for traditional anaytic hierarchy processdifficulties
and not scientific ontesting and judging judgment ma-
trix consistency agpect, itsprincipleisbascdly thesame
asanaytic hierarchy anaysis, isa so a the sametime
usequalitative analysisand quantitative anaysissys-
tematicad andyssmethod, themethod can systematize,
quantizeand modeing thecomplicated problems, which
isasofor acomplicate problem, firstly decomposesit
into severa composition dements, and further decom-
posesthese el ementsinto moreclear, concrete, quanti-
fiablesmall factorsthat areindicators, accordingtothe
samelayer each factor importance, it definesitsweight,
after using weightsto connect each layer, it formsa
multipleobjects, multiplelevelsstatistical modd. Clus-
tering rough setsmethod and traditiona andytichierar-
chy processhave mainly two differences, oneisana
Iytic hierarchy process constructsjudgment matrix by
each indicator paired comparison, and needs to test
judgment matrix cons stency, whiledustering rough sets
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method constructsfuzzy cons stency judgment matrix

through each eva uation indicator paired comparison,

no need to do consistency testing; the other istwo
method cal cul ate each eva uation indi cator weight meth-
odsaredifferent.

Clustering rough setsmethod and traditional ana-
lytic hierarchy process basic stepsaresimilar, asfol-
lowingshow:

(1) Establishmulti layer hierarchica structure, and form
into objective tree graph. Clustering rough sets
model normally containsthreelayersthat aretop
layer, middlelayer and bottom layer, refer to Fig-
ure 1. Top layer isthe objective layer that isthe
genera objectivefor making anaytic hierarchy pro-
cessresearching; middlelayer isadsocalled restraint
layer, isseveral mainfactorsthat affect genera ob-
jective; bottom layer isalso called measurelayer is
find measureto solveproblems, dl arequantifiable
indicators.

C,| - |C,| [C| - C

Figurel: Clusteringrough setsmodel structure

n

(2) Congtruct fuzzy consi stency judgment matrix
UseRto expressfuzzy consistency judgment ma-
trix, firstly select previous layer oneindicator, define
next layer correlated indicators, and make comparison
of next layer each indicator relativeimportance. As-
sumepreviouslayer indicator C can usenext layer indi-

caora,, a,,---,a, toexplan, thenit can construct fuzzy
cons stency judgment matrix, refer to TABLE 1.

Among them, r;(i=12---,n;j=12,---,n) repre-

sentswhenit makes comparison of previouslayer indi-
TABLE 1: Fuzzy consistency judgment matrix

C a a, vee a,

a M1 o . Mn

a, 21 I22 . I2n

a, Mm M2 . "'nn
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cator C’si evaluationindicator a; andthej evaluation
indicator a; , indicator a; andindicator a; importance
degree. In order to quantize “importance degree” such
concept, it can usefollowing eva uation standard, refer
toTABLE 2.

Accordingto Table 2 scoring method, indicator C
evauationindicator a,, a,,---,a, making paired com-
parison, and then it can get fuzzy judgment ma-

1 Tz - g
T2 T o T
mx;

M1 T2 = Ton
Thejudgment matrix hasfollowing three proper-
ties
@D r; =05i=12---,n;
(2) I’” =1—I’“ ,i, J :1,2,,n,
(3) I‘” = I’ik —I’jk,i, j,k:lz,"',n.

3) Cdculaeeachindicator weight

Given indicator a;,a,,---,a, weight sets to
bew = (0, ®,, -, ®,) , then:
rj =05+a(w —w;), 1j=12-,n

Informula, 0< a<0.5,a isevauator measurement
onevduationobjects’ differenceleve.

When Risconsistent, aboveformulaisnot strictly
true, at thistime, it can useleast square principleto
solveweight vectorw = (o, @, -, »,,) , refer tofollow-
ingformula(l):

minZ:Zn:Zn:[o.5+a(a)i —w;)-1;1?

)

@

n
stY o =L 20,1<i<n)
i=1

Accordingto Lagrangetheorem, aboveformulaand
followingformulaareequivaent:

mini(a 4) =Y > J05+alq o)) 1> +24) @ )
=l j=1 i=1
Informula, A isLagrangemultiplier.
Letmin L(w, A) reaive o, (i =12,---,n) tocdculate
partia derivative, andlet it equa to 0, and thenit can
get followingequations (2):
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azn:[o.5+ aw; —oj) -1 ]—ai[0.5+ a(w, —o; —1;]+41=0 2
j=1 k=1
(| :1.2."‘,”)
Theequationsareequal to following equations(3):

j=1
(| :1.2."‘,”)

The number of unknown intheequationsisn+1,
whicharew,, ,, - o,, 1, thenumber of equationsis

1

n
2a%(n-1)w, —2a%w, —2a°w; —---— 28w, + A = az (ryy —1j1)
=t
n
—2a%w, + 2% (N-Yw, —2a%w; - — 28w, + A = aZ:(r2j ~r}2)
T
n
—2a%w, -2a%w, —28%w, —--+28%(N-Dw, + A = aZ:(rI1j D) 4
=t
0+ 0yt o, =1

Solvetheequations, and thenit can get each evalu-
ationindicator weight.

4) Useweghting method cdl culating bottom layer in-
dicator combinationweightC,, C, =B layer indica-
tor weight* C layer indicator weight.

5) CdculaecomprehensveknowledgeGl,insdected
evaluationindicators, in caseif it hasboth low op-
timal indicator and high optimal indiceator, it should
proceed with sametendency handling, methodis:
High optimal indicator: Pi=Actual vaue Expecta-
tion value, Low optimal indicator: Pi= Expectation
value/ actual value, after sametendency handling,

m
calculatecomprehensiveindicator 8 =), CiP |
=

TABLETENNISTEACHINGQUALITY
EVALUATION SYSTEM CONSTRUCTION

Evaluation indicatorssalection

Tabletennisteaching quality evaluation systemisrda
tivecomplicated, it hasa so many influencefactors, there-
foreproceed with tabletennisteaching quaity evauation
system condructionisavery hugeproject, whether evalu-
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TABLE 2: Clustering rough setsmethod each layer evaluation standard

Importance o
Relative importance )
Explanation
scale rij degree

0.5 Equal important By comparing two indicators, they are of equal importance.

0.6 Slightly important By comparing two indicators, one indicator is slightly important than the other one.
0.7 Obvious important By comparing two indicators, one indicator is obvious important than the other one.
0.8 Actually important By comparing two indicators, one indicator is actually important than the other one.
0.9 Absolute important By comparing two indicators, one indicator is absolute important than the other one.

If indicator & andindicator &; importanceratioisr;; , thenindicator a; and
0.1,0.2,0.3,04  Comparing reversely

indicator & importanceratioisrj; =1-r;

1

TABLE 3: Tabletenniseducation teaching quality evaluation indicator system

First classindicator A

Second classindicator B

Third classindicator C

Teachers’ morality B1

Teaching plan preparation C1
Term courses plan C2
Start and end courses on time C3

After —classtraining C4

Teaching design B2
Education teaching quality A

Content is plenty and reasonableC5
Content linkageC6

Supplement content utilization C7

Teaching way B3

Scientificity C7
Innovation C9
Diversity C10

Practice result B4

Students’ capacity improvement C11
Students’ test result C12
Teaching attraction C13

aionindicatorssdectioniscorrect istheimportancethat
affectsevaluation systemissuitable or not. In order to
more comprehensive, moresystematical and moresci-
entific sdect tabletenniseducation teaching evauation
qudity sysemeachindicator and improvesysemevau-
ation precise, it should | et selected eachindicator to be
stientificandwithredidticfeashility, duringindicator se-
lection process, it takes objective oriented, scientificity,
integrdity, objectivity and practicability asbascprincples
combiningwithtabletennisteaching quadity evaluation
basi c theory, according to tabl e tenni steaching actual
gatusandtabletennisteaching eva uaioninherence, from
teachers’ morality, teaching design, teaching way and
practiceaswell asothersmultipleaspects, preliminarily

BioTechnologqy —

sdect tabletennisteaching quality eva uation systemin-
fluencefactorsasindicators After preliminarily selecting
indicators, it consultslong-termgoinfor tabletennisteach-
ing professors, long-term parti cipate teaching manage-
mentworks’ expertsaswdl| aslong-termworkingintable
tennistheoretical researching experts, combinestheir
opinions, finaly it sdectsteachers’ mordlity, teaching de-
sign, teaching way and practiceresult assportsteaching
eva uation systemindicators, eachindicator carriesout
decomposing by using differentindicators, findlyit es-
tablishesathreelayershierarchicad structurethat canre-
fertoTABLE3.

Construct fuzzy consistency judgment matrix
According to abovefuzzy cons stency judgment

Hn Tudian Jounual
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TABLE 4: First classindicator fuzzy consistency judgment
matrix

A Bl B2 B3 B4
B1 05 0.8 0.7 0.6
B2 0.2 05 04 0.3
B3 0.3 0.6 05 04
B4 04 0.7 0.6 0.5

TABLE 5: Second classindicator fuzzy consistency judg-
ment matrix (Teacher s’ mor ality)

Bl C1 Cc2 C3 C4
Ci 05 0.5 0.3 04
Cc2 05 0.5 0.3 04
C3 0.7 0.7 05 0.6
c4 0.6 0.6 0.4 05

TABLE 6: Second classindicator fuzzy consistency judg-
ment matrix (Teaching design)

B2 C5 C6 c7
C5 05 0.6 0.7
C6 04 05 0.6
C7 0.3 04 05

TABLE 7: Second classindicator fuzzy consistency judg-
ment matrix (Teaching way)

B3 C8 C9 C10

C8 05 0.6 0.6

C9 04 0.5 0.5
C10 04 05 0.5

TABLE 8: Second classindicator fuzzy consistency judg-
ment matrix (Practiceresult)

B4 c1 C12 C13
Cl1 05 0.7 0.8
C12 0.3 05 0.6
C13 0.2 04 05

matrix construction method, it constructs each class
fuzzy cong stency judgment matrix asfollowing TABLE
4to TABLES.

Calculateeach indicator weight

For each fuzzy consistent judgment matrix, respec-
tively construct equations (4) format equations, use
M atlab software programming, and cal culate each judg-
ment matrix indicators’ weights.

Tabletenniseducation teaching quality each sec-
ond class indicators’ weight vector is
W, =[0.323,0.177,0.226,0.274] " .

Second indicator teachers’ morality each evalua-
tion indicator weight vector IS
W, =[0.213,0.213,0.311,0.262] " .

Second indi cator teaching design each evaluation
indicator weight vector is W, =[0.4,0.333,0.267]" .

Second indicator teachingway each evaluationin-
dicator weight vector isw, =[0.35,0.30.35]" .

Secondindicator practiceresult eachevaduationin-
dicator weight vector is W, =[0.444,0.311,0.244]" .

TABLE 9: Tabletennisteachingquality evaluation system

First classindicator A Second classindicator B Weight

Third classindicator C Weight Combination weight

Teaching plan preparation C1 0.213 0.069

Teachers’ morality B1 0323 Term courses plan C2 0.213 0.069
Start and end courses on time C3 0.311 0.1

After —classtraining C4 0.262 0.085

Content is plenty and reasonable C5 0.4 0.071

Teaching design B2 0.177 Content linkage C6 0.333 0.059

Education teaching quality A Supplement content utilization C7 0.267 0.047

Scientificity C7 0.35 0.079

Teaching way B3 0.226 Innovation C9 0.3 0.068

Diversity C10 0.35 0.079

Students’ capacity improvement C11  0.444 0.122

Practice result B4 0.274 Students’ test result C12 0.311 0.085

Teaching attraction C13 0.244 0.067
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Accordingly, it can get tabletenniseducation teach-
ing quality evauation system, refer to TABLEDO.

From the eva uation system bottom indicators com-
binationweights, it can cal culate to betested tableten-
nisteachers’ comprehensiveindicator Gl, it can make
ranking and eval uation on table tennisteachers’ teach-
ing quaity through Gl vaues.

CONCLUSIONS

Theresearch usesclustering rough setsmethod es-
tablishing table tennisteaching quality evaluation sys-
tem; themethod carriesscientific quantizationondl each
evaluation indicator, and analyzeseach indicator im-
portance degreeby congtruction fuzzy cond stency judg-
ment matrix, and gains better research results. The
eval uation system makesup for thegap on tabletennis
education teaching quality eva uation; it has profound
significancein propelling tabletenniseducation deve -
opment and improving tabletennisteaching quality.
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