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Abstract
T As development of computer network technology and multimedia technology acc
the education reform, a new kind of education system ---multimedia teachin %ﬁmec
new technology into traditional teaching, has come into belng Consequefitl ditional
English teaching with injection of multimedia technolog reforme ge extent.
Evaluation of the multimedia English teaching system is as a %«n to examine
whether the teaching system is perfect or not and is of rta e integration of
multimedia. This paper studies the multimedia En\@e chin %e( nd concludes one
first class index and five second class indexes and t one thi s indexes by using the

method and Matlab software and classn‘les t ts by th ee of grey. This paper aims
to provide a theoretical basis to the algorl ia English teaching system by

studying its assessment theory and p alytlcal method for the teaching
system to serve students more eff|C|e x\

Keywords: Multilevel analys hod, gre is method, matrix, implementation of Matlab
algorithm

multilevel analysis method. It also assesse ’&eachnl ems by using grey analysis

1. Introductlon *

With teachmg |als in @d ional teaching presented in a linear and sequential
form, studen reI e teaching of teachers and have little freedom in studying and
then are left sswe @ However, multimedia teaching can supply these gaps, for it
organizes and illustrat aching content in a way that approximates humans’ cognition.
This paper studies :é Itimedia English teaching system and provides a multilevel grey
evaluation mode on Matlab algorithm. It also provides an all-round assessment to the

teaching syste aims to provide a rational analytical method to the refining of the new
teaching sy

teachi em and the multilevel grey analytical method, which integrates the method with
0 and provides theoretical basis and analytical methods to the development of

multimedia English teaching result of Tianjin University of Commerce by using fuzzy
synthetic evaluation method and concludes that the overall evaluation of students of this
university was “fine” [1] . Liu Qi (2013) points out that the future of multimedia English
teaching in the university should be student-oriented and teacher-leading and lay equal stress
on traditional education and modern technology and strengthen teacher training on their
theoretical merit and multimedia technology [2]. In allusion to the current situation that there
was no secondary evaluation index, Feng Lixia (2009) builds a model by using analytic
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hierarchy process and checks consistency. Her research has reference value to the evaluation
index of every class and helps the further analysis and utilization of evaluation data. She also
builds a teaching evaluation index model based on analytical hierarchy process, which is
applied widely.

Based on efforts of the former researchers, this paper analyzes systematical twenty seven
indexes under thirty multimedia circumstances by using multilevel fuzzy synthetic evaluation
method and implements algorithm by using Matlab software, in order to provide feasible
advice to the evaluation of the multimedia teaching system and provides theoretical basis for
algorithm implementation.

2. Modeling of the Evaluation Index System

L 4

As information technology develops fast, multimedia network teaching is to
classes at all levels. This paper studies the multimedia English teaching syste ds an
evaluation index system of the multimedia English teaching system, which aim orrectly

and efficiently evaluate the teaching quality and efficiency of th{s system.
The multimedia teaching system can be simplified into t\\ ck diag del shown in
Figure 1. Q \/
hedia network
’\%:hing platform

2. Students

1 —p 2.Teacher
4.The task of teaching

E. Teaching courseware and
multimedia resources

Model of the Multimedia Teaching System

*

Figure 1. &@ck Dﬁ
The syste@ s are.cl

class index a e thir

multimedia teaching

ified into three classes, that is, the first class index, the second
index. The first class index uses A for the grades of the
. The second class index includes students factors B1, teachers
factors B2, teachin 3, teaching courseware and multimedia network resources B4 and
supporting platf@! multimedia network teaching B5. There are twenty one third class

indexes, among which students factors are learning situation C1, learning methods C2, and
learning C3; teachers factors are role definition C4, humanistic care C5,
enV|ro constructlon C6, technology application C7,habbits care C8 and teaching

entatlon methods and strategies C12, report and summary of task outcomes C13 and
plementation effect C14; teaching courseware and multimedia network resources are
content C15, benefit C16, interactivity C17 and technical merit C18; supporting platforms of
multimedia network teaching are openness C19, interactivity C20 and efficacy and
performance C21.
The model of the multilevel index system is shown in Figure 2.

gf teaching tasks are task designing C10, task presenting C11, task
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Figure 2. The Multilevel Index System

3. Mutilevel Grey Evaluation Model

After constructing evaluation index systems for English teaching a multimedia networking
environment, the weight of each index should be determined so that how each ite
overall outcome can be seen. The methods include: AHP method, empirical

evaluation method, weighted statistics method and frequency statistics method?§I'his paper
adopts a multilevel grey evaluation method and divides the evi uatlon a0 5 classes:
best, better, good, worse and worst. For the sake of conve this pa s the second-
class indicators B1, B2, B3, B4 and B5 for theoreti at on A composed of

first-class evaluation indicator is shown in formula (

Bl’ BS (_’]_)
The corresponding weight of each mdlcat ¢mula 1 &Q%wn in formula (2).

% Az As} (2)
The set composed of second- clas% ors is 5& in formula (3).
UBmUan’ a UBim} (3)

ormula 3 is shown in formula (4).

The corresponding Welght of

A={AuAz s An) @
The steps of multit \’Qfey evalyation method include determining evaluation grey class,
establishing grading ms , solving sample matrix, calculating grey evaluation

coefficient, constiycting greé ev tion weighted matrix, determining the comprehensive

evaluation re @ at all lewel get the grey class. | will explain it further in details.
3.1 Determine the Ev Grey Class

This paper provi evaluation grey classes, namely when e =1,2,3,4,5.The 5 classes
are “Best, Better, d, Worse and worse.” The corresponding grey number and whitening

weight fun&%{are as follows.
Best ¢ amely whene =1.The evaluation resultX e [x1 Xy, X3] Its whitening weight

(@ is shown in formula (5).
e o xelis

X=X,
f =
P x e [x, %] (5)

1 xe[x,x]

Better class, namely when e=2. The evaluation result XE[Xl,Xz,X3]. Its whitening
weight function f, is shown in formula (6).
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]
— xe[x,x,]
f — X4_X1 (6)
2 1 xelx,%]
X;—X
X33—X2 X e [x, ]

Good class, namely whene =3. The evaluation result X & [X,, s, X,, ;. Its whitening
weight function f; is shown in formula (7).

0, xebnl -
Rt WS P
fol%—X% @)
2 1 (xelx,x

X *
Worse class, namely whene=4. The evaluati@ltXEWS,xs]. Its whitening

weight function f, is shown in formula (8). Q 6

.
0

&6\ - XE[X6,X1]

f, ° ®)
A@ . % 1 XE[X1’X5]
\ 57Xy ex, %]

X3 — Xg

Worst class, na @hen e= The evaluation result XG[X7,X1 x5] Its whitening
weight function f wn in

O 66 | 0 xe[x,x]
1

X e [X,, %] )
Xs — X
X € X, X,
’@ ooy el
3.2S0 Sample Matrix

@ ct the sample matrix D of the system to index U, based on the score D; the system

gets Tor the indexU;; given by the first evaluator. The sample matrix is shown in formula
(10).
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d111 d112 dllp U11
D= 121 d122 d12p U:12 (10)
dlnl din2 dlnp Uln

3.3 The Calculation Method of the Grey Evaluation Coefficient

For evaluation indicatorU;; , if the evaluation object belongs to one particular e class, the

grey evaluation coefficient will be expressed as X, . Its calculation is shown in formula (11).

A\

Zf ( ul) ?\ (11)

For evaluation indicatorU“ , if the evaluation object belongs to all g , the total
grey evaluation coefficient will be expressed as X;; . Its ¢ %on is %ed in formula

(12). O N
S

3.4 Construct Grey Evaluation Welghte

For evaluation indicatorU;, , if the ion o &ngs to the e class, the weight then

is expressed as I, . This applles t a uato s Iculatlon is shown in formula (13).

X.
\Q\ fe = X—‘J (13)
Assume the num Q is g . The weighted vector of the evaluation indicator
; toall gre a@ expresse I, as is shown in formula (14).

L =(rijl fip - rijg) (14)
And then the weij matrlx R; of the evaluation object to the evaluation indicatorU, ,
which belongs t an be drawn from the synthesis of the weighted vector of U, to the

grey class, @xpressed in formula (15).

- I.
Q)OO o I

3.5 Comprehensive Evaluation

For the comprehensive evaluation of the first-class indicator, assume the comprehensive
result of the evaluation object for the indicator U, is expressed as B; and then its calculation
can be shown like formula (16).
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B.=A-R =(bil bi2 big) (16)
For the comprehensive evaluation of the second-class indicators, the weighted matrix R of
U, to all grey classes can be drawn from B, , as is shown in formula (17).

Bl bll blZ blg
R = Bz _ b21 b22 b2g

ny bmg an

The comprehensive evaluation result B of the evaluation object then can be shown in

formula (18). \/o
A1 ’ R1 v

Az'Rz

B.| |b, b

m

B=A-R=A.

(q b, %@ (18)
v
W

3.6 Determine the Grey Class

The comprehensive evaluation result B is tor, bec it provides comprehensive
information and determines the grey Qla the eva n object according to the
maximization principle. This paper get al f all grey classes by normalizing
vector B, as is shown in formula (19) mpr@@alue Zis shown is formula (20).

(19)

A z=B- DT (20)
4. Algorithm base@""”a&ﬁ%'”“'"” of IT

4.1 Algorithm Flo \
The algori based @@ib software is shown in Figure 3.

STEPLl. Index and weight editor

STEP2. Evaluation category and whiting function

‘l I STEPZ I STEPZ2. Input the evaluation scores

O STEP4 I STEP4. To calcuate the grey evaluation coefficient
O s
I STEPS I STEPS. Te construct the gray evaluation weight matrix
¥
I ST:PS I STEP&. Calculating comprehensive evaluation value
| STEPT |
- STEP7. To determine the grade of gray cluster
I STEPS

STEPS. Finsh

Figure 3. Algorithm Flow
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Table 1 is the scores for 21 indicators in hundred-mark system.
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Table 1. Scores of Third-class Indicators

Systtm 'y |cp |c3 |ca |cs |ce |c7 |ce |co |clo |cut
number
1 92 82 [83 |82 |9 97 87 82 49 93 53
2 50 72 |87 |49 [55 86 52 60 56 57 67
3 45 55 |50 |77 |74 84 81 69 63 57 99
4 49 97 |77 |61 |79 59 76 47 47 60 48
5 98 50 [63 |96 |58 52 76 85 63 78 ;,, 9%
6 77 98 91 |99 |89 74 93 82 87 5 ~89
7 46 97 |49 |68 [45 64 97 96 63 N [59
8 82 62 [83 |61 |83 69 80  [449 85 93
9 48 46 46 |91 |91 89 73\\%(3' 94 52
10 78 77 62 [68 |79 73 627N 82 98 55
11 71 55 |63 |83 |80 87 7 ’Q‘ 89, \W 68 54
12 73 93 [52 |76 [100 |98 3 5% 9 78 55
13 59 69 93 |92 [72 8 49 53N\ | 47 83 71
14 57 61 (98 |60 |80 é\ 88+, 53 73 65
15 76 66 |55 |72 |9 60 \J"89 77 65 74
16 59 76 87 |47 [88% N\T68 . @ 50 92 91 77
17 51 68 69 |64 1 77¢° W 78 65 95 68
18 91 97 |79 Agjf&?s‘ 56‘(‘%?&4 91 54 54 98
19 83 63 62 [97\ )64 % | 89 58 96 91 66
20 74 97 |56 B8 [50 97 57 45 71 92
21 45 87 92+ | 99 %\ 3 84 72 87 74 58
22 48 70 9 ) |57 ™ |9 58 62 47 64 46
23 87 58, 82\ 82 78 92 67 73 82 68
24 58 50NN '56 4 1 92 54 75 61 50 55
25 48 8N" |76 @ 81 45 52 62 90 93 69
26 53 9 73 |77 98 93 66 78 56 50
27 47N 53 59 |73 45 68 55 90 68 48
28 83 69 81 |87 80 77 76 69 64 54
29 65 82"(J83 |60 |65 87 99 93 85 96 46
30 47 N8 |9 |91 46 52 66 96 76 49
System .

1 13 [C14 |C15|Cl6 |Cl7 |CI18 |C19 |C20 |cC21
number $
1 50 [75 |94 |89 83 65 91 48 56
2 67 |60 |95 |63 64 90 60 66 93
3 .4 80 9% |92 81 |79 72 77 57 46 54
& 86 |98 |47 |52 |84 |77 |92 |99 |75 |58
5 56 73 48 |60 |78 69 53 63 64 98
6 88 48 [84 |90 [s61 85 88 81 58 61
7 75 51 [96 |73 [69 50 73 63 93 53
8 54 89 [81 |64 |58 70 97 48 49 48
9 78 75 |95 |82 [72 48 84 73 90 95
10 63 64 [87 |70 |95 62 74 51 66 70
11 90 60 [73 |80 |58 61 69 87 51 94
12 62 9% |94 |56 |64 82 59 54 95 72
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13 57 72 91 93 68 79 67 73 94 83

14 60 79 54 91 97 67 86 63 95 97

15 50 77 47 92 53 96 57 46 50 69

16 56 88 72 60 100 66 96 72 90 65

17 53 90 59 63 55 46 79 95 61 51

18 66 61 61 98 46 84 49 57 54 84

19 76 85 88 48 77 47 98 66 77 93

20 75 83 51 87 58 86 67 64 69 45

21 74 73 94 84 85 79 85 61 84 94

22 73 86 56 48 71 75 63 58 48 79

23 93 90 92 66 46 62 45 86 62 52

24 96 71 92 51 77 69 70 57 52 94

25 65 89 82 71 100 52 81 46 97 62 N ¢
26 88 62 100 | 96 58 65 46 92 47 5 ,v
27 63 87 84 47 76 85 61 62 89 A5

28 57 70 72 52 50 98 45 84 87,

29 69 68 83 73 95 80 624, «,81° 4

30 52 81 54 87 57 81 9 6 91

4.3 The Weight of Each Indicator based on Judgatrix\”\/
f

The judgment matrix of the second level indigatQr is sh \ r@or ula (21).

U, B@B

s/ 2 o z\e»
1/ % \
(21)
*
From formula (24)\e can g waight of the second level Ag , as is shown in formula
(22).
A 0.21 0.09 0.26 O. 14) (22)
xes of the third level, as is shown in formula (23) to (27).

There are 5 judgme
?a’ C, C, C

1 2 3
*@ c[1 35 2 )
O\jr c,|5/3 1 95

o C,l2 59 1
Q
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o G G G G G G

12 6/7 3/5 1/6 3/5]
1 2 7/8 32 23
76 Y2 1 35 1 2/3 (24)
.|5/3 8/7 53 1 3/5 2/3
J6 253 1 53 1 78
o|5/3 3/2 3/2 32 87 1 |
01a Cio Gy G, Gy Cyy

C.[ 1 5/2 5/8 7/8 1/2 2
Cul2i5 1 716 6/5 2/3 ?“
C,l8/5 6/7 1 5/4 2 |\ . 0
C.|8/7 5/6 4/5 1 9 Q/
C.l 2 312 12

15~18 17@ \V
cls' 1 4/5 .3

Co|5/4 (26)
C. 7/

(3] »
N -

O0000O0

C19
1 342 /7
(@7)
2 3/5
8 °5/3 1
can get the weight in formula (28).

20
From forn@3) to
Z,=(0.30 0.41 0.29)

Ac,o=(009 020 012 016 021 0.22)
Acios,=(0.18 0.16 0.25 0.20 0.21)

Acis.5=(0.16 019 0.37 0.28)

Acisr, =(0.36 0.30 0.34) (28)

4.4 ;esearch Results

Combined with the above, we can get the scores of each second-level indicator, the
comprehensive scores of them and the grey classes of the 30 English language teaching
systems
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Table 2. The Comprehensive Evaluation Results and Grey Classes

System Bl B2 B3 B4 B5 A The grade grey cluster
number

1 85.29 | 79.74 | 70.47 | 80.86 | 66.2 | 87.97 Best

2 69.75 | 58.97 | 62.23 | 76.05 | 73.02 | 57.91 Worse

3 50.55 | 73.12 | 84.62 | 76.17 | 52,68 | 77.32 Better

4 76.8 | 60.74 | 69.45 | 7853 | 77.86 | 80.36 Better

5 7186 | 7035 | 68.4 | 6479 | 752 | 51.86 Worst

6 89.67 | 86.83 | 73.92 | 82.08 | 67.3 | 70.55 good

7 67.78 | 72.34 | 70.25 | 63.73 | 68.6 | 57.02 Worse

8 7409 | 7216 | 77.05 | 7432 | 483 | 60.40 Worse

9 46.6 | 76.81 | 79.69 | 68.08 | 85.58 | 53.96 Worst \VL

10 72.95 | 69.98 | 73.26 | 72.91 | 61.96 | 60.81 Worse  \ P

11 62.12 | 74.36 | 70.71 | 65.71 | 7858 | 78.70 Betifr A\

12 75.11 | 78.79 | 77.28 | 67.98 | 72.42 | 8885 | 4 Best J

13 72.96 | 61.83 | 74.06 | 75.79 | 827 | 60.8AMN Qgrg;g

14 7053 | 71.47 | 65.68 | 81.86 | 84.16 | 92 4 & Bét

15 65.81 | 76.15 | 61.31 | 76.27 | 55.02 o WVoood

16 7409 | 7129 | 75.42 | 79.9 | 75.02 6 NN/ Worse

17 63.19 | 72.76 | 71.62 | 59.67 | 69. 77.97 v Better

18 89.98 | 77.94 | 66.91 | 69.22 | 5528 95.52\ Best

19 68.71 | 78.43 | 81.42 | 67.14°,848 | 5 Worse

20 78.21 | 63.44 | 73.56 | 75.5¢ 4 59.04 | \@ good

21 75.85 | 77.97 | 75.44 ' 79.12%¢ \eH48 good

22 69.2 | 68.89 | 66.094 (§;§ 62,14 |V72.18 good

23 77.14 | 77.99 ssse.kk 84 |*6h2%) | 71.95 good

24 58.24 | 74.52 | 75.32 | 67.9 08 | 47.09 Worst

25 70.47 | 68.23 95 72.%%?7)4 81.72 Better

26 7179 | 79.6 48 | 6831 | 65.24 | 82.47 Better

27 50.91 (%\ 70.7 49 | 66.36 | 45.44 Worst

28 69.7 63.53N,86.68 | 89.66 | 53.85 Worst

29 79024 ) 82.91 76.69 | 71.42 | 83.68 Better

30 63. 75.66 & 81.88 | 85.96 | 92.91 Best
5. Conclusion@Q’

This paper useSmultilevel grey evaluation method to evaluate the 30 English language
teaching sy in multimedia networking environment. 21 indicators of them are evaluated
compreh y before the grey class of each teaching system is concluded. This algorithm
is imp ed well in Matlab software and provides a theoretical basis for the feasibility of

tl@ tion system
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