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ABSTRACT

The promotion of teachers’ professional techniaagipon, the increase in the salary and treatmemd avaluation
of various awards involve evaluation of teachersrkvperformance. For this reason, the novel perfamge evalu-
ation approach to martial arts teachers is propodesged on TOPSIS method. The experimental resigtgest that
the proposed approach is feasible and correct.
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INTRODUCTION

In colleges, promotion of teachers’ professionahtecal position, the increase in the salary aedttnent and eval-
uation of various awards involve evaluation of te&s’ work performance. For a long term, evaluatbteachers’
work performance has rested on qualitative analysisrarchy is often adopted to describe teacheosk perfor-
mance. The shortcoming of such method is that via¢uation result is single and cannot comprehehsinaflect
the evaluation information. Besides, the objeqtivét poor, and teachers have different views. Teegtwork per-
formance is decided by correlated multi-aspectofactso it cannot be evaluated unilaterally. Iteiguired to carry
out comprehensive evaluation of related factorkidmfcing teachers’ work performance. Thus, thisepages to
apply TOPSIS method to establish evaluation modeltdachers’ work performance so as to improveiticamhl
evaluation method.

PERFORMANCE EVALUATION INDEX SYSTEM
For the work performance of a teacher, differemhln factor analysis perspectives will lead to défe evaluations.
Analytic hierarchy process should be adopted tmogpose several analytical factors influencing teaghwork

performance into fix factors: ideology and polititsaching quality, achievements in scientific exsh; works; for-
eign language level; workload. These six factoesexpressed agu,, u,, u,, U, 4. The evaluation factor set is:

U={u,u,u,u, u, u @)
For every evaluation factor, set up four commeatigsV represents the set of comment grades
V={ uy/excellent,u,/good,us/ moderateys/poor} )

AssumeRisU - V fuzzy relationR; (i=1,2,D]ID6;j =1, ZDH]],;means the possibility of thg" comment made
for the teacher with the analysis from tfigactor (expressed with %).ilis fixed,(ril,riz,ri e 4) is a fuzzy set ov .

It means single-factor evaluation of the teachéh whe analysis from tH& factor. The multi-factor evaluation ma-
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trix is:
R=[r | ,(i=12006;j = 1,211} €)
Besides, each factor hisy, (i =1, 2,[I]]]]6) . The influence degree of each factor on the eimiutesult is different.

According to the importance, different weight sltbble given. The weight must meet normalization irequent.
The solving method of the weight is as follows:

Firstly, experts compare the elevation factorsaimgand write the comparison results into the ixaltn the matrix,
the factordij means the importance of the fadton the factorj (expressed with non-zero positive number). The

weight of each factor can be calculated with tHefang formula:

@ == ! 4

Where,n means the number of factorsneans the ling;means the row.

1
d, =

d =d. =1

1) il

Wheri=j. The corresponding weight of each factor will detef a fuzzy vector on the factor set, expressed

Az(alvazvme) )

6
Whereg, 20and) a; =1(i =1,2/11]§ .
i=1

RegardRas a fuzzy converter frotd to V. Corresponding comprehensive evaluation resultheilgained when a
group of weigh€ is inputted. The comprehensive evaluation modeltEmgained through applying compound op-
eration of the fuzzy matrix.

AR=B (6)

n
Where,bj = |:|(a'i qu ).I_Iis fuzzy multiplication (take the minimum); is fuzzaddition (take the maximum).

i=1

Gain B* through normalization of Formula (6); in view ofrffwula (2), the final evaluation result for a teacise
w=pP D/ )
PERFORMANCE EVALUATION APPROACH

Evaluation factor set is the set of evaluation k&deof high-tech research projects. Since evalndtidexes of
high-tech research projects are divided into sévevals, evaluation factors have many levels.

Ul-U?« "'4U4'4 “'4Un}~ 1:1. 24 e 1
UnsUps o Uss U be jJ=1.2, um

Where,n is the number of factors Id; n; is the number of factors ld,.

The weight of each index is set up with the formjusfgment matrix in AHP. Assumg; is the importance of the
indexi for the factorj (scale), expressed with the scale of 1-9 rowsabld 1. Besidesy; > 0, a;=1/ &, a; =1.
The judgment matrix is:
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For A, square root method is generally adopted to sobight vectow;.
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Table 1. 1-9 scales and the meanings

Importance level

Two factors are equally important

One is slightly more important than the othe
One is obviously more important than the ot
One is strongly more important than the othg
One is extremely more important than the otl
One is slightly less important than the other
One is obviously less important than the othe
One is strongly less important than the other|
One is extremely less important than the oth

=

ner

=

e

=

© N0 WR|®

1/3
1/5
1/7
1/9

Mid-value of 2 factors

2,4,6,8,1/2,1/4, 1/6, 1/8

The weight set oftlevel indexesv and the weight set of%-level indexesv; can be gained respectively.
W :{ Wis W2e "m5e Wisa =0 'Wn] T

Wi =[Wis Was -

j = 1. 24 “te Mis
The relative weight of 2-level indexes can be gaiaecord

w o= [W1w< W2, e

, , T
Wis o Win, |

n
A
2 ni— m

i=1

ing to the above Formula.

. .
W W |

Wherew) =wiXwy Since experts have certain subjectivity duringrisgy complete judgment consistence cannot

be reached during the comparison in pairs. In otfwds,

there is evaluation error. In order to dvairge errors,

consistency check is required for the judgment imate. calculate random consistency ratio (CRjh&f judgment
matrix. Only when CRZ0.1, consistency of the judgment matrix is acceptab

During evaluation of high-tech research projeatsyiew

of fuzziness and subjectivity of each indegmantic

judgment is adopted. To be more specific, therebalvel standards: low, relatively low, generalatively high
and high. The 5 semantic variables are expressdmnterval fuzzy number, as shown in Table 2.

Table2 Evalu

ation set

Judgment standard

Interval fuzzy numk

Low
Relatively low
General
Relatively high
High

(0, 0.2)
(0.2,0.4)
(0.4,0.6)
(0.6,0.8)
(0.8, 1.0)

Initial interval fuzzy matrix of #-level indexes constructed according to the comrsents

X11 X1z

Xz21 X2z

Xk Xi2

Where,; is the semantic value of tife scheme and tHé e

Xlm

X2m

Xkm

valuation index, arx; = (xij» x4 ).
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StandardizeX:
Fii Fiz st Fim
F21 F22 F2m
R:
Fil Fia b Fiem
Where
ri =xi/ A

A; =max (max (x/. x4 ),

! !
max (;\’:z- .X:"l ), -+ max (J\’m- .x:‘}] ))

Standardization fizzy matrix of weight interval abructed according to the weight of the evaluatiatex and ini-
tial fuzzy matrix is:

V="1vy]em
= 1. 24 "'4k; j =1 24 e M
Wherevs =xy X wy,

Fuzzy positive ideal solution/{) refers to the set of the maximum evaluation v&lsedected in each standard item.
Fuzzy negative ideal solutioW ) is opposite, i.e.:

Vo= {"’jf' vi' =
{ [m"_]x"'u ‘] € 1’] s [min"u |/ € 1”]}
Vo= {V,Jf"",f u} =
{ [mﬂinvgr FES IF] , [m?xv” lj € 1"]}
Where,i=1, 2,...,k; j=1, 2,...,m; I is efficiency index{” is cost index.

The distance between each alternative scheme any fiositive & negative ideal solutions is:

m

Si= D dly.v )=
Jj=1

n

Z[ vy — v Gl — v
=1

S, = Didy.v )=
i=1

"

E[ i — v P+ Gl — v
=1
The proximity of each scheme and the ideal solstisn
G=258,/7E +85)

According to above Formula, @; is larger, Schem#, further approaches ideal value. Each scheme caoibed
according tcC;.

CASE ANALYSIS

A college will evaluate 3 high-tech research prtged@he college invites 9 experts to evaluate hégih research
projects with the evaluation indexes and the ewmlnamodel. The weight of*tlevel indexes is confirmed with
AHP. The judgment matrix is:
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1

) 1.8 2.6

11
2.2 ! 1.5 1.2

1 1
1.3 1.5 1 3
1

ﬂ 1.2 3 1

The weight of the evaluation indexes calculatedetiog to the above Formula is:

wi = 0.297. w: = 0.258
ws — 0.178, ws — 0.267

The judgment matrixes of relative importance Glgvel indexes are:
1 2.5 1/1.4

A= |1/2.5 1 2.2
1.4 1/2.2 1

1 1.8 1/2.2

A= |1/1.8 1 1.2

2.2 1/1.2 1
1 1
1 2.1 2.3 1.6

1

71 1 1.8 2

A= 1 |
2.3 ﬁ 1 ﬁ

1.6 —=— 1.5 1

2.0

1 1.5 1/1.3

A= |1/1.5 1 1.6

1.3 1/1.6 1

The weight of -level indexes calculated according to the aboventta is:

wi= (0.400, 0.316
w2= (0.308, 0.288
wis= (0.214, 0.295
wiy= (0.349, 0.340

. 0.284)
, 0.404)
» 0.281, 0.2100
, 0.31D)

Through synthesizing the above weight at each Jefrelrelative weight of"-level indexes is:
w =1(0.119, 0.094, 0.084, 0.080, 0.074,

0.104, 0.038, 0.053, 0.050. 0.037,
0.093, 0.091, 0.083)

Evaluate -level indexes of the 3 high-tech research projecisccordance with the comment set. Interval fuzzy
evaluation matrix is:
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Bk x ki

S - O © O o - o o O

AN A

0,0.

[
[
[
[

0.8]
0.4]
0.6]
0.4]
0.8]
0.4]
0.6]
0.8]

2]

0.4.0.6]
0.6.0.8]
0.6.0.8]
0.2.0.4]

Weight standardization interval fuzzy evaluationtmixaconstructed according to index weight and rvna fuzzy

standardization evaluation matrix is:
V:

[0.059,
[0.071.
[0.021,
[0.060,
[0.037.

[0,0.
[0.019,
[0.026.

[0,0.
[0.028,
[0.023.
[0.023.
[0.062,

0.089]
0.094]
0.042]
0.080]
0.056]
026]

0.028]
0.040]
012

0.037)
0.046]
0.046]
0.083]

[o.
(0.
[o.
[o.
(0.
[o.
[o.
(0.
[o.
[o.

[0
[0

024, 0
038.0
050. 0
064, 0
015.0.
021.0
023.0
021, 0
040. 0
015.0
[0.0.01
.036. 0.
.050. 0.

.048)
.056]
.067)
.080]

030]

.042)
.030]
.032)
.050)
.022)

9]
055
066]

[0.089,
[0.024,
[0.042,
[0.020,
[0.056,
[0.026,
[0.019,
[0.040,

[0,0.012)

[0.018

[0.070,0.093]

[0.068
[0.021

0
0
0
0
0
0
0
0

. 0.

0.
. 0.

119117
.047]
.063]
.040]
.074]
.052]
.028]
.053]

028]

091]
042]

According to Formula (9) and (10), positive and atég ideal solutions of 13"2level evaluation indexes in the 3
high-tech research projects are shown in Tableakulate the distance between each scheme andvpa%inega-

tive ideal solutions according to Table 2 and theve formulas:S1=0.129, §1=0.130; 5> =0.173, 52=0.104;

Sy =0.121,83 =0.175. According to the formula, the relative >xpnoity of each scheme and ideal solution is:
C,=0.503;C,=0.374;C5=0.591. It can be seen from the above resultstkiwathird high-tech research project is the
best, followed by the first one. According to tha@leiation result, the third high-tech researchgubijs the preferred

support object.

Table 3. Positive and negative ideal solutions of 2"-level evaluation indexes

Index A" A

iy [0.089, 0.119] [0.024, 0.048]
Ci2 [0.070, 0.094] [0.024, 0.047)
Ci3 [0.050, 0.067) [0.021, 0.042)
(e [0.064, 0.080] [0.020. 0.040]
n [0.056, 0.074] [0.015, 0.030]
O [0.026, 0.052] [0, 0.026]
s [0.023, 0.030] [0.019, 0.028]
G [0.040, 0.053] [0.021, 0.032]
Css [0.040, 0.050] [0, 0.012]
Cia [0.028, 0.037 [0.015. 0.022]
Cay [0.070, 0.093] [0, 0.019]
Ca [0.068, 0.091] [0.023. 0.046)
Caz [0.062, 0.083) [0.021, 0.042]
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CONCLUSION

In this paper, the novel performance evaluatiorr@ggh to martial arts teachers is proposed basddO®5IS me-
thod. The experimental results suggest that thpqeed approach is feasible and correct.
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