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Abstract A\) ’

Network technology and multimedia are gaining momentum. They eterate the
reform of the educational sector. Traditional educational oge is in @ with new

i taking . As a result,
efo %The evaluation

technology and a multimedia network education syst
of English teaching system in multimedia netw: the pur of measuring the
level and efficacy of the integrated new multim echn %}‘hls paper studies the

traditional English teaching system has experienced

English teaching system in multimedia ne K, adopts tic Hierarchy Process
(AHP) to conclude 1 first-class index, 5,se lass m%ﬂe and 21 three-class indexes.
It employs the Grey Evaluation and Ma ftware for the comprehensive evaluation of
30 teaching systems and classifies th asses By studying the evaluation

principle of English teaching syste uIt| work, this paper intends to provide
the algorithm with theoretlcq.ki ions so thagthe system can better serve students.

Keywords: AHP (Anal eran@r cess); Gray Evaluation method; Matrix;

Realization of MATLAB.Q
1. Introduc \ %

In the for ur, \Q

lassroom teaching will still be a mainstream. But the class

structure, materials, m and hardware will be different from those of traditional
classroom teaching. edia and tradition way of teaching will be complementary and
lead the new tr teaching [1]. Multimedia teaching aboard is derived from
audio-visual ins ion, or named audio-visual education programme domestically. This
later deveh%% into computer aided instruction and computer teaching. With the
technology, there has emerged multimedia technology with computer at

developm@n
its cor ultimedia-aided teaching.
itional way of teaching, knowledge in textbooks and coaching materials is
e

d ed in a linear way with a logic order. In the course of teaching, students are
passive and dependent on teachers and lack the flexibility of self-study. In contrast,
multimedia teaching is organized in a way that fits human perception. It can make up for
the weaknesses in traditional teaching. This paper studies the English teaching system in
multimedia network and provides a Gray Hierarchy Evaluation model based on Matlab to
have an all-round evaluation on teaching systems. It hopes to provide scientific analytical
method for the improvement of the new teaching system.

Many people pay efforts to study the teaching system in multimedia network and Gray
Hierarchy Evaluation method that enables a successful combination of method and
technology, laying a solid foundation for the development of multimedia English
teaching. Xiao Dejun (2009) and some others from the Foundation Department of
Changzhou Institute of Light Industry Technology, propose that the mode of English
teaching and learning in multimedia network has charted the correct direction. And an
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integrated scientific evaluation system to measure its quality is necessary. They also
discuss the theory and idea of the evaluation index system based on the “Task-based”
English teaching theories and practices, and constructs a proper evaluation system that
focuses on subject, interaction and development of English teaching [2].

Feng Lixia (2009), from College of Mathematics and Information Science of
Northwest Normal University, targets at the lack of full-time teaching of the second-class
evaluation index in the existing evaluation index system, constructs models by AHP and
tests its consistency. She gives out reasonable references values to teaching evaluation
index of all classes. Based on her effort, this paper constructs a teaching evaluation index
model based on AHP and finds it useful [3]. Zhang Hui (2008) from China University of
Petroleum combines fuzzy comprehensive evaluation method and the Gray theory,
suggests a new quantitative comprehensive evaluation method, namely, Fuzzy&?}ﬁc

Hierarchy Process of Gray Correlation Clustering Analysis. He applies it to @il ang'gas
drilling technology and yields good results [4]. %’
Wang Kai (2006) from Foreign Language Department of Huainan N@ niversity
targets at how to use multimedia courseware for e M to he English
teaching aided software. He bases his discussion fro tio of Ish multimedia
courseware, characteristics of courseware teachl ue eat and the economic
utility of courseware [5]. Chai Zhengyi from ege atlon Science and

Technology of Henan University of Technol
Foreign Language School (2006) analyz
teaching and problems of teachers blin
reasonable advice and references for

and Li Ya rom Zhengzhou Furun
oor qu of multimedia courseware
ing multl ia technology. They provide

L@wedla technology in teaching [6].
Deng Xianglin and Luo I|br Xof Hunan University of Science
Technology adopts questlonr%% uantlta athematical method based on system

evaluation principle and Fuzzy™Analytie rchy Process, point out that performance
management is available ipthe librar ave proved that the evaluation indexes are
scientific, reasonable Qggccessm}% empirical analysis on library performance
management.

This paper st% n the\sg%r of previous researches and uses Fuzzy Analytic
Hierarchy Pr, evaluate 27)intexes of 30 systems in multimedia network and gets
the algorith Matl ftware. It hopes to provide suggestions to the multimedia
teaching system and the%u al foundations for the algorithm.

2. Establishn@a the Evaluation Index System

With t
emerged j
multi

id 'development of scientific technology, multimedia network classroom
puses of all levels. This paper studies the English teaching system in
etwork, establishes the evaluation index system for multimedia teaching. By
~1t hopes to evaluate the quality of the system in a proper and effective way.
teaching system in multimedia network can be simplified as the following model
in Figure 1.
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Figure 1. Framework Model of Teaching System in Multimed Network

The indexes are divided into three categories, namely, Tirst-class ipdex, second-class
index and third-class index. First-class index is referregl to by A

There are five second-class indexes: student B1edcher B2, tégehing task B3, teaching
courseware and multimedia resources B4 ancNmultimedia network teaching platform B5.
There are three third-class indexes. Under (heystudent ing€X,there are studying condition
C1, studying way C2, studying effect C8.“Inder the tgachér index, there are role position
C4, humanistic concern C5, environsiert’ buildingnCé¢ technology application C7, habit
concern C8 and teaching creativity(€9.”Under the teaching task, there are task design C10,
task presentation C11, task €empletion and.tactics C12, report and summary C13, task
effect C14. Under the teaching coursewarg_and multimedia resources index, there are
content C15, effectivenesskC16, interagffop”’C17 and technological level C18. Under the
multimedia network®tedaghing platformndex, there are openness C19, interaction C20,
performance and efregtiveness C21!

The hierarchy idex systertS'shoyn in Figure 2.

Figure 2. Index Hierarchy System

3. Nlathematical model of Gray Hierarchy Evaluation

Based on the English teaching evaluation index system in multimedia network, we
should also confirm the weight of indexes in order to learn about the proportion of every
index. Many methods are available, including AHP, experience method, expert estimation
method, weighted statistical method and statistical method of frequency. This paper
adopts the Gray Hierarchy Evaluation that divides the results into five classes: Best,
Better, Normal, Worse and Worst. This paper will start by illustrating the second-class
indexes B1, B2, B3, B4 and B5. The set of the first-class evaluation index A is known as

1)
U, =1U,.U,, . .U,]} (1)

B1’ B2’

The corresponding weigh of indexes in (1) is shown as in (2)
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A={A A

17

The set consisted of the second-class indexes is expressed by (3)

U, ={U_,.U

Bi Bil'

The corresponding weigh of indexes in (3) is expressed by (4)

AL A,

i1’

A=

2,...1A5} (2)
Biz""*UBim} (3)
AL (4)

The process of Gray Hierarchy Evaluation includes confirming the gray class of

evaluation, working out evaluation class,

indicating the gray class of indexes.

evaluation coefficient, constructing gray evaluation weight matrix, checking §su

calculating sampling matrix, calculau%%ay
nd

3.1. Confirming the Gray Class of Evaluation.

This paper classifies 5 gray classes, namely, © = 112§%estﬁ;$)l\lormal Worse

and Worst. The gray and whitening weight functi

For Best ore=1

expressed by (5).

f, = °
X X

@LZ .

1

For Better ore
expressed by (6).

O

NG

X X X
For @al ore =3 there is e[

% by (7).
|

For Worse oré = 4 | there is

expressed by (8).

184

there is X © XX he whitening weight function
%\Qb v
& ;\,\I@

x € [X,, %, X

hownas f

fis

(®)

[x, %, ]

<A
&.Q%’e[z, ]

AN

X, X, ]

, the whitening weight function *:is

X X

1 3

(6)

X
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’X3], the whitening weight function s
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]
o %s ]
s %4l
%]
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5’X3], the whitening weight function o is
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l( o X & [xg,%x;]
J’ x e [xg. %,] (8)
fo= 1 e
2 | 1 x e [x,, xg]
lL: x e [xg. %, ]
3 5

For Worst ore =75, there is S , the whitening weight function f is
expressed by (9).

o
>
w
—
>
~
>
o
[—

|
fo=4 1 x e [x,, %] (9)

Xy — X XG[Xl'Xs] ° 6
Q\% <
3.2. Calculating the Sampling Matrix V

According to the evaluation °. by the first ggmmentator b on evaluation index v,
we construct the sampling matrix o of&ystem t&j. The sampling matrix is

expressed by (10). \
)@j \mp u, (10)
AT &\ g

Uin

3.3 Calculating the G &@hluaﬂo@iment

For the evaluatio ray evaluation coefficient of the e gray class of the
commented % press X and the algorithm is expressed by (11).

np

p

b@ X e Z fe(d il ) (11)

For the evaluati , the overall gray evaluation coefficient of the commented
object of all gra Ses is expressed by*: and the algorithm is expressed by (12).

Q\Thr xu‘:i(xii (12)

e=1
BA?Qructing Gray Evaluation Weight Matrix
the evaluation index V., the overall gray evaluation weight of the e gray class of

the commented object is expressed by “# and the algorithm is expressed by (12).

X ije
= — (13)
X

ij

r.
ije

Suppose there are 9 evaluation gray classes, " is used to refer to vector of Y of
the commented object to gray evaluation weight vector of all gray classes. This vector is
expressed by (14).

r :(rijl lia I‘iig) (14)

From al vectors, we can get the gray evaluation weight matrix Roof Ui of the
commented object, as is expressed by (15).
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}— I’i]. —: :— rill i12 r-i].g —}
r. ri 1 ri rl
SIS B (15
] |
|_ rin _] l_ rinl in2 r|ng J

3.5. Comprehensive Evaluation

For the evaluation of the first-class index, suppose the evaluation result of index Ui of
the commented object is expressed by ®=., and the algorithm is known as (16).

Bi = Ai ’ Ri = (bu biz b.g) 6)
For the evaluation of the second-class index, from the the index
U of the commented object Y , the gray evaluation }Qt atri %II gray classes

is expressed by (17). O
FTYSESAN
;;: Ky
LB

\g) oy |
Therefore, the comprehensive \gdatlon B % essed by (18).

@ \Q}
% N 3
\\ %

- (b1 b, - bg) (18)

|
|
|
o

m m

vectors. These ve escribe the characteristics of all gray classes and can be used to

indicate the gra s of the commented object. The normalized processing for vector B
results in a‘ﬁ{.,g;y vector as is shown in (19). The algorithm of comprehensive evaluation

3.6. Indicati e Grz
The comprehenmg& uation results s of the commented object are presented in

value z ressed by (20).

@Q D=[d, d, - d] (19)

z=B-D (20)

4. Empirical Research and Algorithm based on Matlab
4.1. Algorithm Process

The algorithm process based on Matlab is shown as Figure 3.
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Step 1l Step 2

I Index and Weight editor bIEvaluation category and whiting functich

Step 4 Step 3
To calculate the grey evaluation coefficient q Input the evaluation scores I
0 Step 5 Step 6

ITO construct the gray evaluation weight matriblﬁalculating the comprehensive evaluation valu*
Step 8 Step 7 0

Finish ﬁTo determine the grade of gray clusterl

Figure 3. Algorithm Process Yy
A%ng yste

in multimedia
uII score g 100.

dex Eval N

4.2. Index Data Editing

This paper conducts the evaluation on 30 Englls
network. Table 1 shows the rating for 21 mdexes

Table 1. Third-class

45 |55 | 5Q | 77 7&5 84 | 81| 69 63 57 99

49 | 97 ‘§J 61 | 59 |76 | 47 | 47 | 60 | 48
63

9€ 58 52 | 76 | 85 63 78 98
9 89 74 | 93| 82 87 58 89

AN | 91Ny
M6 )97 | 49 |68 | 45 | 64 [97| 96 | 63 | 65 | 59

)
82 W 61 | 83 | 69 |80 ] 49 | 85 | 77 | a3
48 éQﬂs 91 | 91 | 89 [73] 76 | 55 | 94 | ®2

Ol N(oOo(Oh[WIN|F
(e}
oo

62 | 68 79 73 | 62| 54 82 98 55

12 73 |93 | 52 | 76 | 100 | 98 [54| 57 | 89 | 78 | 55
)| 59 69| 93 92| 72 | 8 [49] 53 | 47 | 83 | 71
%4) |57 |61| 98 |[60] 80 | 68 |88]| 77 | 53 | 73 | 65

15 76 | 66 | 55 | 72 91 52 | 60 | 89 77 65 74
16 59 | 76 | 87 | 47 88 68 | 66 | 50 92 91 77
17 51 | 68 | 69 | 64 93 77 | 53| 78 65 95 68
18 91 | 97 | 79 | 91 93 56 | 84| 91 54 54 98
19 83 | 63 | 62 | 97 64 78 | 89| 58 96 91 66
20 74 | 97 | 56 | 53 50 94 | 97 | 57 45 71 92
21 45 | 87 | 92 | 99 63 73 | 84| 72 87 74 58
22 48 | 70 | 90 | 57 98 96 | 58 | 62 47 64 46
23 87 | 58 | 94 | 82 82 78 | 92| 67 73 82 68
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24 58 | 60 | 56 | 83 | 91 | 92 [54] 75 | 61 | 50 | 55
25 48 [ 83| 76 | 61| 81 | 45 |52[ 62 | 90 | 93 | 69
26 53 |67 | 98 | 73| 77 | 98 |93 | 66 | 78 | 56 | 50
27 47 [ 53 | 52 |59 | 73 | 45 |68 | 55 | 90 | 68 | 48
28 83 |69 | 57 | 81| 87 | 80 [77] 76 | 69 | 64 | 54
29 65 87 | 83 | 60 | 65 | 87 [99| 93 | 8 | 96 | 46
30 47 [ 63| 82 | 96 | 91 | 46 |52| 66 | 96 | 76 | 49
1 78 |50 | 75 | 94 | 89 | 83 [65| 91 | 48 | 56 !\)
2 61 |67 | 60 | 95 | 63 | 64 |90 | 60 | 66 |. lg%ﬂr’

3 80 | 96 | 92 | 81 | 79 | 72 |77 [(57 | 46\ W
4 86 | 98| 47 | 52| 84 | 77 43\7 9 4@) 58
5 56 | 73| 48 | 60 | 78 | 69 B3| 63 N\ 64" | 98
6 88 | 48 | 84 | 90 | 61 89~>S§ A& B8 | 61
7 75 [ 51| 96 [ 73| 69 [e0 | 73] 63| 93 | s3
8 54 |80 | 81 | 64 | 88(Ty’70 | 92048 | 49 | 48
9 78 | 75| 95 [ 82 | c2Y| 48 84| 73 | 90 | o5
10 63 | 64 | 87 47(37;’§§é %\, 4| 51 | 66 | 70
1 90 | 60 | 73480 58 | br |69 | 87 | 51 | o4
12 62 | 96 | 94 [ 56 | 6482 |59 | 54 | 95 | 72
13 57 | 72 @J 93 [ (Ne® | 79 [67] 73 | 94 | 83
14 60 54 | 9K |97 | 67 |86 | 63 | 95 | o7
15 17| 472 53 | 96 [57 | 46 | 50 | 69
16 @ 88 | 72 |0 | 100 | 66 [96| 72 | 90 | 65
17 53 | 90 63 | 55 | 46 |79 ] 95 | 61 | 51
18 66 | 6461 | 98 | 46 | 84 [49| 57 | 54 | 84
19 76485 | 88 [ 48 | 77 | 47 [98| 66 | 77 | 93
20 A\% "83 | 51 | 87 | 58 | 86 |67 | 64 | 69 | 45
210 (N7 | 73| 94 | 84 | 85 | 79 [85| 61 | 84 | 94
2 (D[ 73 86|56 |48 | 71 | 75 63| 58 | 48 | 79
3) | 93|90 | 92 66| 46 | 62 |45 86 | 62 | 52
24 9% | 71| 92 | 51| 77 | 69 |70 | 57 | 52 | 94
25 65 |89 | 82 | 70 | 100 | 52 |81 | 46 | 97 | 62
26 88 | 62 | 100 | 96 | 58 | 65 |46 | 92 | 47 | 53
27 63 |87 | 84 | 47| 76 | 85 |61] 62 | 89 | 51
28 57 |70 | 72 | 52| 50 | 98 [45| 84 | 87 | 98
29 69 |68 | 83 | 73| 95 | 80 [62| 81 | 57 | 74
30 52 |81 | 54 | 87 | 57 | 81 |97 [ 97 | 67 | o1
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4.3. Index Weight of Three Classes based on Matrix

The matrix of the second-class index is shown in (21).

2
2
1/2

2
1

(21)

:
|
|
|
|

]

From (21) we can get the weight

=(030 o022

There are 5 matrixes of third-class index, as is show

of second-class index as in (22).

n%é’%) to

0.09 0.26

@V’ o

C,

(23)

2/3I (24)

1 1

8/7

C

13 14

718 1/2]

1 6/5 2/3I
I
|

(25)

c,l8/5 6/7 1 5/4

N

|
C,|8/7 5/6 4/5 1

c.| 2

9/7|

3/2 1/2 7179

8
@ C C

15 ~18

C.l 1
C |5/4

16|

c,l7/3

15

415
1
2

|
C,|3/2 5/3
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w2 Ciu C, C,
Col 1 3/2 8/7]
c20:2/3 1 3/5I @)
c,|7/8 5/3 1 |

From (23) to (27) we can get the weight as is expressed in (28).

(A, ,=(0.30 0.41 0.29)

| A.,.,=(0.09 0.20 0.12 0.16 0.21 0.22) .
AchM =(0.18 0.16 0.25 0.20 0.21) A\)
iACls_m =(0.16 0.19 0.37 0.28)

LA019~21 = (0'36 0.30 0. 34) ¢ E Q) (28)

4.4, Research Results

ond-class index of 30
ster, as is shown in Table

From the above statement we can get the o;s of eax
cl

teaching systems, comprehensive scores ar& rade gr

2. \
% }&\nd the Grade Gray Cluster

Table 2. Comprehensive Ev

1 85.29 | 79.7 . Best
2 69.75 |"sg97>| 62.234 Worse
3 | 50554 Y212 | 8408 )76.17 | 5268 | 77.32 Better
4 7@ '60.74 [569.45 | 78.53 | 77.86 | 80.36 Better
5 71.86 | 70. 84 | 6479 | 752 | 51.86 Worst
6 89.67 73.92 | 82.08 | 67.3 | 70.55 Normal
7 67.7 34 | 7025 | 63.73 | 68.6 | 57.02 Worse
8  |74(09 [72.16 | 77.05 | 74.32 | 483 | 60.40 Worse
9 [%6%6 | 76.81 | 79.69 | 68.08 | 8558 | 53.96 Worst
49 () 7295 | 69.98 | 73.26 | 72.91 | 61.96 | 60.81 Worse
M) |6212| 7436 | 7071 | 65.71 | 7858 | 78.70 Better
12 | 7511 | 78.79 | 77.28 | 67.98 | 72.42 | 88.85 Best
13 | 72.96 | 61.83 | 74.06 | 75.79 | 82.7 | 60.82 Worse
14 | 7053 | 71.47 | 65.68 | 81.86 | 84.16 | 92.14 Best
15 | 6581 | 76.15 | 61.31 | 76.27 | 55.02 | 69.79 Normal
16 | 74.09 | 71.29 | 7542 | 79.9 | 75.02 | 61.26 Worse
17 | 63.19 | 72.76 | 71.62 | 59.67 | 69.84 | 77.97 Better
18 | 89.98 | 77.94 | 66.91 | 69.22 | 65.28 | 95.52 Best
19 | 68.71 | 78.43 | 81.42 | 67.14 | 78.48 | 58.85 Worse
20 | 7821 | 63.44 | 7356 | 7552 | 59.04 | 72.31 Normal
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21 75.85 | 77.97 | 75.44 | 82.62 | 79.12 | 65.48 Normal
22 69.2 | 68.89 | 66.09 | 66.56 | 62.14 | 72.18 Normal
23 77.14 | 77.99 | 86.21 | 54.84 | 67.24 | 71.95 Normal
24 58.24 | 7452 | 75.32 | 67.92 | 68.08 | 47.09 Worst
25 70.47 | 68.23 | 79.05 | 72.28 | 66.74 | 81.72 Better
26 71.79 | 79.63 | 73.48 | 63.31 | 65.24 | 82.47 Better
27 50.91 | 67.54 | 70.71 | 70.49 | 66.36 | 45.44 Worst
28 69.72 | 77.75 | 63.53 | 66.68 | 89.66 | 53.85 Worst
29 79.24 | 8291 | 72.92 | 76.69 | 71.42 | 83.68 Better |
30 63.71 | 75.66 | 62.06 | 81.88 | 85.96 | 92.91 BeL‘\)
5. Conclusion

This paper uses Gray Hierarchy Evaluation meth

o}s@ Vi a%)ndexed of 30
teaching system in multimedia network and gets the-gray elasses o%sa? ystem
The evaluation algorithm proposed in this pap functi Matlab software.
It provides a theoretical foundation for the 3@1 on syste e accessible.
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