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ABSTRACT

With education constant popularization, universities teaching quality
accordingly isin the declining trend, especially for sportsteaching aspect,
itisfraught with problems, in order to more scientific and normative regulate
teaching management system, the paper makes basketball teaching
comprehensive evaluation system, with an aim to improve basketball
teaching level, excavate teachers’ teaching potentials. By applying fuzzy
mathematics way, it makes comprehensive evaluation on basketball
teaching, and combineswith examplesverification, finally it getsevaluation
result is normal or good such level, and final evaluation result is 79.61
scores that indicate basketball educational teaching quality still has great
promotion space, universities should particularly focus on teachers’
comprehensive levels in future teachers’ selection process. Therefore it
proves the model’svalidness and rationality aswell as scientificity, which
provides a good comprehensive evaluation platform for universities’
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INTRODUCTION

For “teaching qudity’”” suchwords, different people
will usedifferent understanding ways, for quaity itsdlf,
itincludesteaching efficiency, teaching methods, teech-
ing contentsand teaching attitude so on, with society
requirement on talentsquaity being higher and higher,
teaching quaity isaso accordingly inthe dynamic sta-
tus, soit needsto make comprehensive evaluationin
one period so asto define such period teaching quality.

For teaching qudity evauation, formershave made
lotsof contributions, suchas: Quan Xiao-Honginteach-
ers’ teaching quality eval uation such article, she pro-
posed akind of evaluation system for contemporary
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university faculty educationa features, and combined
with experts’ relative systemindicatorsto anayzeand
research, used analytic hierarchy process method to
defineweightssizes, and further constructed compre-
hensve evauation model based on fuzzy mathematics;
XuLinin Chinese sports education basketball course
teaching contents construction, he put forward heavy
technology and light theory mode should be properly
reduced, it should regard sudentsasakind of dynamic
statusto teach so that realized every student became
al-around comprehensivetaent; He Junresearched on
Cheng Du city basketball teaching current statusand
influenceaspects, and finaly got presentsin Cheng Du,
young teachers occupied most of partsand teacher’s
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professiona proficiency washigher, but studentsfina
results were so extremethat lack of comprehensive
eval uation ways, meanwhile school should strengthen
teaching contents’ reform, optimize teaching methods
andimproveteaching quality.

The paper just on the basisof previousresearch, it
makes comprehensive analyssof basketball teaching,
uses mathematica statistics, analytic hierarchy process
and other methodsto research on it, theresearch will
provideaguiding effect onimproving universities’ bas-
ketbal teachinglevds, and promoteteaching quality.

FUZZY COMPREHENSIVE EVALUATION
THEORY ESTABLISHMENTS

Use mathematical method to research and handle
with fuzzy phenomenon’smathematicsisfuzzy andyss.
Nowadays, fuzzy analys sapplication hasaready wide-
goreadinsocid sciences’ eechfidd, whichfully reflects
itspowerful vitdity and seepageforce. Themodd car-
riesout comprehensive consideration and research on
the premisethat takes multiplefactorsinto account, re-
alizesrelaivereasonable evaluation effects, sowe use
fuzzy hierarchica anayssto makecomprenensveeva u-
ation on basketball teaching, its method and stepsare
asfollowing:

Atfirgt, it should defineevaluation objects, itisin-
dividual variableaffectedby y piecesof factors, and
itsfactor setis q, whichisdefined as:

q:(qi,qi’qi"“’qi) @
Andregulae:
Qi(i:l2'3"",Y) (%]

Dueto each variableweight isdifferent, defined
evduation gradesimpactsared so different, weassume

that itsweight alocationis g, , and:

puz(prz’ps""py) ©)
Amongthem:
P (i=123:,y) 4

Theaboveformulaisformula2) weight, according
to common sense, weknow p, >0 and:

————, FyurL PAPER

If every factor p, contains n piecesof subfactors,
their factorssetis:

qg = (qi,l,qi,Z’qi,S"”’qi,n) ©)
Then correspondingweight is:
B :(pu,l,ﬂ,z’pi,s"”ﬂ,n) (6)

To g ; weight value p,, according to common

sensg, itisknownthat p, ; = Oand:

z P | =1
j=1

Egtablish aevauationindicator set as.
h=(hh,h,---,h) (7)

Corresponding eval uation objectscan bedivided
into s pieces of different grades, here, we

leth h,,h;,---, h, tobeeach merit evduaiongradefrom

hightolow, such asexcdlent, good, qudified, and un-
quaified so on. By matrix compositional operating, it
can get itscorresponding basketball players’ basket-
ball performanceevauation resultsthat:

C=p*r =(p1,p2' P, py)*(rl’rZ’rB’“.’ry)T

=(C1!C2!C3!"'!Cy) ®
Fromfuzzy st ¢, wecan utilizenormaization pro-
cessing to get adefined eva uation grade. Because:

He=1{H,} ©
ThenH, find evauationresult gradeisk .

BASKETBALL TEACHINGEVALUATION
SYSTEM MODEL

Inorder to morereasonabl e establish aperfect bas-
ketbdl teaching qudity comprehensiveevauation sys-
tem, the paper selects 16 kinds of second gradeindi-
cators, four kinds of first grades asresearch objects,
after that it givesdifferent wel ghtsto every gradeeach
indicator and makesquantization withit, defineseva u-
aion criterionand then carriesout comprenensiveandy-
sisof each indicator weight and evaluation criterion,
andfindly getsitsfina evauation system, asfollowing
TABLE 1 show:
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TABLE 1: Basketball teaching quality evaluation indicator

Thefirst layer The second layer

Thethird layer

Clear thought, correct concept, emphasis (W11)

Focus on enlightening, sharp on mind, cultivate ability (W12)
Performance and language refining extent(W13)

Guide learning method, focus on improve teaching (W14)

Teaching methods(W1)

innovation, constantly improve teaching(W15)

Patient tutoring, seriously correct homework (W16)

Sufficient lessons preparation, proficient introduction (W17)
Strict requirements, impart knowledge and educate people (W18)

Teaching attitude(W2)

Teaching quality(W)

Course schedule and learning load rationality judgment(W19)

Compatibility of teaching materials processing (\W20)
Link theory and practice(\W21)
Fulfill syllabus requirements (W22)

Teaching contents(W3)

Learning and problem-solving ability(W23)
Test result (W24)

Homework and test at ordinary times (W25)
Classroom discipline (W26)

Teaching efficiency(W4)

Weight defining

By above TABLE 1, we can know that due to
sportsteaching quality eval uation is decided by mul-
tiplefactors, so the paper combineswith previous ex-
perience and appliesandytic hierarchy processto de-
fineeachindicator weight Size, itsresultisasfollowing
TABLE 2 show:

Evaluation criterion defining

Inorder to clarify basketball teaching each grade,
the paper respectively selectsfivekindsof gradesto
analyze, it giventhat: unqualified isbelow 60 scores,
qualified isfrom 60 scoresto 69 scores, medium is
from 70 scoresto79 scores, good isfrom 80 scoresto
89 scores, excellent isfrom 90 scoresto 100 scores.

BASKETBALL TEACHING COMPREHEN-
SIVE EVALUATION STEPS

Threelayersevaluation

Dueto each eva uation set every indicator needsto
beeva uated, the paper firstly selectsthethird layer’s
first kind aseva uation object, in order to defineeva u-
ation grade, the paper selects 50 studentsto evaluate
W11, their evauationresultsisasfollowing TABLE 3

BioTechnology —

show:
Let aboveevauation result to be:
K*, =(0.50, 0.26, 0.20, 0.04, 0.00) (10)

Apply aboveway, it can respectively solveF1 cor-
responding other three sub setseval uation sets, that :

K*, = (0.47, 0.32, 0.18, 0.03, 0.00) (1)
K®, =(0.11, 0.36, 0.30, 0.21, 0.02) (12)
K®, =(0.03, 0.12, 052, 0.23, 0.10) (13)

So, by aboveformulawe can solve W1 singlefac-
tor eva uation matrix, whichisaso:

0.50 0.26 0.20 0.04 0.00
1047 0.32 0.18 0.03 0.00
' 10.11 0.36 0.30 0.21 0.02
0.03 0.12 0.52 0.23 0.10

S

(14)

Two layersevaluation

Dueto eachindicator influenceextent tolast grade
aswell asemphasisextent to oneindicator arediffer-
ent, the paper quotesweight concept, four sub indica
tors’ weights on basketball teaching contentsarere-

spectively:W,(0.3) , W, (0.2) , W,(0.2) , W, (0.3) , and

Hn Tudian Jounual



BTAIJ, 10(4) 2014

Lili Zhang

959

TABLE 2: Baskethall teaching quality evaluation indicator
weight table

Thefirst The second Thethird

Weight Weight
layer layer layer

W, 02913
W, 02186

W 02733
W, 0.1988
W, 02913
W,  0.2534
W,,  0.2001

W, 02133
W,,  0.3066
W,,  0.2401

w

W, 02666
W,, 02532

W,  0.2400
W,, 01934
W,,  0.28680
W,  0.2999
W,, 02134

W, 02733
W,, 01944
W,, 02932

then corresponding F, sub factors corresponding
weights are respec-
tivey:W(0.4). W(0.3). W(O0.2),

W,(0.1); and correspondingfuzzy setis:
A =(04, 0.3 02, 0.1)

————— FUuLL PAPER
TABLE 3: SudentstoW11 evaluation result table

Evaluation grade Excellent Good Normal Poor Bad

Number of people 25 13 10 2 0
050 0.26 0.20 0.04 0.00

TABLE 4: Teachingquality comprehensiveevaluation sum-
mary sheet

Percentage

Grade Excellent Good Normal Bad

0271 0.271 0223 0.171 0.064

Poor

Percentage

According to above process, similarly it can re-
spectively solveother threekindsof fuzzy setsthat are

respectively:

A =(03 03 0.2, 0.2
A =(03, 03 02 0.2
A =(04, 0.2, 0.3 0.1

Compound above each processweight with evalu-
ationmatrix, it can get basketba | teaching comprehen-

Sveevaluation result B, the paper takesW1 asan ex-
ampletoillustrate, thenit has:

R = A K%
0.50 0.26 0.20 0.04 0.00
0.47 0.32 0.18 0.03 0.00
= (04, 03, 0.2, 0.1)*
0.1 0.36 0.30 021 0.02 | (15

0.03 0.12 0.52 0.23 0.10
= (0.4, 0.3, 0.2, 0.2, 0.1)

In order to better reflect each indicator mutual re-
|ations, aboveresult needsto benormdized, thenit can

oet
- (0.4 0.3 0.2 0.2 o.1j

1=

12'1.2'1.2'12'1.2
=(0.334, 0.251, 0.168, 0.168, 0.084)
Similarly, it can handlewith other threekindswith

samesteps, and respectively get result after normaliza-
tionas

(16)

P°, =(0.251, 0.416, 0.228, 0.105, 0.000)
P, =(0.327, 0.328, 0.197 0.131, 0.021)
P*, =(0.188, 0.386, 0.284 0.114, 0.058)

Therefore, wecan get two layers’ each indicator
eva uation result matrix form, that:

s BioTechnology
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0.334 0.251 0.168 0.168 0.084
_|0.251 0.416 0.228 0.105 0.000
| 0.327 0.328 0.197 0.131 0.021

0.188 0.386 0.284 0.114 0.058

(18)

Onelayer evaluation

Combinewith above process and result, wecan
apply ssmemethod and stepsto get thefirst layer evalu-
aionresult, welet abovefour kind of factorsweight set
tobe:

A=(0.3 02, 02 03

Similarly by above 50 students’ comprehensive
eval uation on basketba | teaching qudity, itsresultis

P =AK*

0.334 0.251 0.168 0.168 0.084
0.251 0.416 0.228 0.105 0.000
0.327 0.328 0.197 0.131 0.021
0.188 0.386 0.284 0.114 0.058
=(0.300, 0.300, 0.283, 0.167, 0.083)

Normdlizeitsresult, weget:

P* =(0.266, 0.266, 0.250 ,0.148, 0.070)

Aboveresult showsthat for basketball teaching,
7.0% studentsthought it to be“bad”, 14.8% students
thought it to be“‘poor”, 25.0% studentsthought it to be
“normal”, 26.6% students thought it to be “good”,
26.6% studentsthought it to be“‘excdllent”.

=(03 02, 02, 03*
(29

EVERY TEACHER, STUDENT TO TEACH-
ING COMPREHENSIVE EVALUATION
MODEL

Due to above process only investigates and re-
searcheson students;, itisnot so convincingly, the pa-
per aso selects teachers to evaluate on it, by above
sameprocesscalculding, findlyit cangetitsevaluation
fuzzy sttis:

P =(0.285, 0.287, 0.237,0.191, 0.000)
P =(0.374, 0.376, 0.250, 0.000 , 0.000)

Then combineswith above students’ comprehen-
siveeva uation, regarding basketbel| teaching tota fuzzy
comprehensive eval uation result canforminto matrix
fom:

0.266 0.266 0.250 0.148 0.070
K =(0.285 0.287 0.237 0.191 0.000
0.374 0.376 0.250 0.000 0.000

Assumestudentsand teachers’ weight setis
A=(04, 0.3 0.3

Then, wecan solve regarding studentsand teachers’
combined total comprehensiveevauationresultis:

P'=A"K
0.266 0.266 0.250 0.148 0.070
= (04, 03, 03,)| 0.285 0.287 0.237 0.191 0.000
[0.374 0.376 0.250 0.000 o.ooo] (20
= (0.300, 0.300, 0.282, 0.190, 0.074)

After normaizing aboveresult, wecan get:
P=(0.271, 0.271, 0.223, 0.171, 0.064)

Wecan quantize aboveresultintable, asfollowing
TABLE 4 show:

Combinewith aboveeva uation criterion, wecan
quantize above evauation result in theform of scores,
asfollowing TABLE 5show:

In order to more reasonabl e eval uate, the paper
selects each graderepresentative value asitsresearch
objects, meanwhileit composes of agrade matrix form
&

G=(94,84, 74, 66 ,56)

Welet basketball teaching comprehensiveevalua:
tion computationa equationto be:
H=P.G'

Then, input aboveresult into aboveformula, andit
hes

o4
84
H =(0.271,0271, 0223 D.171, 0.064)] 74
66
56 )
=0271x 94x 0.271x84x 0.223x 74+ 0.171x 66x 0.064x 56
=7961

TABLE 5: Teaching quality comprehensive eval uation scoressummary sheet

Grade Excellent Good Normal Poor Bad
Scores 900 100 800 89 700 79 600 69 500 59
Representative scores 94 84 74 66 56

BioTechnology — amm—
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By aboveresult, wecan get if it researcheson one
teacher, then the teacher basketball teaching compre-
hensive evad uati onresult can bejudged as 79.61scores,
soit showsthat theteacher basketball teaching belongs
to“norma’ or “good” leve.

CONCLUSIONS

By applying fuzzy mathematicsway, it makescom-
prehendveeva uation on basketbd | teaching qudity, and
combineswith casesto andyzeandilludtrate, theeva u-
ationiskind of relative eva uation result, dueto each
eva uationindicator weight and weight number are not
fixed and unchanged whilegot by interviewing, sothe
evauationway isnot akind of absoluteone, fina evau-
ationresultis 79.61 scoresthat indicate basketbal | edu-
cationd teaching quality till hasgrest promotion space,
univergtiesshould particularly focusonteachers’ com-
prehensivelevelsinfutureteachers’ selection process,
so that ensure basketball moveto higher level.
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