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Abstract

The quality of teaching is the soul of a school. The objective, scientific, and impartial evaluation of
teaching quality is of great significance to improve teachers’ annual assessment and teaching en-
thusiasm. By identifying factor sets, comment sets, weight sets, judgment matrixes, and compre-
hensive evaluation, and carring out a certain calculation, we establish a multi-level comprehen-
sive model of teaching quality evaluation in a school. Our goal is to make evaluation more fair,
reasonable and scientific.
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Table 1. A teacher’s teaching quality quantitative index system

= 1. X—HITHEF REENIERF AR

_ _ _ e
& (L e’ =y
nsE RiF —# BE =
it 0.7 0.12 0.08 0 0
. PR 0.1 0.5 0.2 0.1 0.1
HEB .
HFRE 0.4 0.5 0.1 0 0
TR 0.3 0.2 0.4 0.05 0.05
pigaR 0.3 0.5 0.05 0.15 0
Bk 0.3 0.1 0.2 0.3 0.1
BESE E N 0.2 0.4 0.2 0.1 0.1
TAEEB M 0.3 0.1 0.3 0.2 0.1
R 0.2 0.2 0.1 0.3 0.2
BFrEe ) 0.4 0.1 0.2 0.3 0
EHLEE ) 0.2 0.3 0.1 0.2 0.2
BERES papliTi iyl 0.5 0.1 0.1 0.1 0.2
i e 0.6 0.2 0.1 0.1 0
AT RE 0.5 0.1 0.2 0.1 0.1
HEN VAN 0.3 0.2 0.1 0.3 0.1
Higeie s 0.4 0.2 0.1 0.3 0
K »
Hilzs5 0.6 0.1 0.1 0.1 0.1
TAERE 0.7 0.2 0.1 0 0
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H WAFAE RS HBORI I RAEINE S o ORI B B 9 i E AN E « RSB S5 AR B VA B S 1 —
BRI

T ELF R, E UK NV RN N7 HFRE X Fuzzy B2 EREHE . HEMHEIL
AE XS EH ] 211 7F

B TR X BRI 4, B, HFRREBD NN a(x), B(x)-

) HXMEE xe X, Ha(x)<p(x), WK4ABE B, iLNACB;

i) #AcBHBcA, WAL BHE, idN4A=8B.

X 2 WFgs X EREHISE A, B, FR Fuzzy £ C=AUB, D=ANB N A5 B [ (union)FIZZ

(intersection) Rl
€ = (AUB)(x) = max {A(x). B(x)} = 4(x) B(x) D=(ArB)(x)=min{A(x).B(x)} = 4(x) r B(x)
HAIRLIIRIBIE e (x), B, (x) N @ (x) =max{a(x). B(x)} » B, (x)=min{a(x),B(x)} - Fuzzy 5 A°
A A AR AR SE (complement), HFRE o  (x)=1-a,(x) -
B 1 EEEERN): RU.VeF(X)(i=12,n), &AFE,
N(U,.V)=max{N(U,,V),N(Uy.V),+.N(U,.V )}

N

WK V5 U, BT, BIRGE VS U, 3K R NEOAEET R .

%EZGMmm% WABeHXLWNAmzuom AA®B), RBHIE 4B MINGLE, FRIF
AB MWL . 0

N(A4,B)=(AeB)A(A®B)
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Step 1. %m%ﬁﬂﬁ%ml%%ﬁU,ﬂUﬁﬂ%ﬁi%ﬁﬁ%ﬁm%u,U=@Ww%%

Step 2. WFEVFIEBLILHL Vs ¥ = (34,1, v,) SRS BIRBTA AR m F BT DTF 015
Gy, EHEIES V= (RF, BRI, R . BE %, RE).

Step 3. HEATHARIZITH, HILEHLRI X RAEFE R.

R=|" o 0<r <1 (1)

v,

nl

Hrr, 9 UPRER u, 3T V&g v, KRR R AR,

7

n2 nm

DOI: 10.12677/aam.2018.78125 1073 IR Esid


https://doi.org/10.12677/aam.2018.78125

frERoe, ZEHR

Step 4. TS I AU w= (wwysrow, ) » WA U & B ZM P HMMRR SR, IR T
IATHEAT B SR G PRI A IR A, BIVRR AR PP I 2% 81 3 1 2 Bk 4 O AR
BIE u, XV HRIE R w), IR &
W=(w1,w2,-~,wn),

Hrp
w!
= ®
2
P REORAAN [ 2 R o 2 K B AT, BINE UL & K4 il
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Step 5. IEFIFIN GRS T, ¥ w5 R GHAGE] B=(b,b,,--,b,) -
o M Nm
Iy I = h
B:WoRz(wl,wz,---,wn)o . :m ) 3)
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Step 6. HfE LLBUDI, X — ISR & VR 48R B 104, BIAR 4R,
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)., m+n,+-+n=n,

i). U,ulU,u---LU,=U,

iii). XHERHi# j,U,NU, =¢ .

Step 8. & Step 1~Step 6, X KLU, , ML EHIW . WV =(v,v,, v, ) NESE, U,
AR TV BB TR 4, =(a,.0,..a,, ) -

HR¥E Step 3 153 BRI VEFIERE, WG 2] ZiEH &
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HESCHIT, R, —&, B, %).
2.2. THIZERE
5T S PPHIFERE

o " Nm
Ty, Ty, v I
n T 2m . .
R:(ry) = 2 " (=12, 0m5 =1,2,--,m)
nxm : : :
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S FR MR u, B, VPR RRERAT v, ORI B, FR% 1 AR AN, b
MR AT, R 2R S, =1

23. WHEERNCEE, ZE¥IE, o4
HARHEGEAPIR Step 1~step 9.
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TEHINS Gl — FEARAEREAT 70 R BT RN R . BRI BL MR 5 0 gy, H
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2.4.1. EEAHEIAFERE KRR (¥R 7E)

BN R BFEAES X = (3, %, ,x,,x, ) » m AVFNERERFEARRE, 88— MFEA x, —45E
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2) BB =1-c)
k=1

xik_x'k|

Hho<e<l, @4EH cfH, 75077,
3) ERKENE:

" min(t,.4, )
_ _i=l b. = aij imin 6
rjk T m > Y T ( )
Z max (bi/- , b,-k ) Aimax ~ Aimin

v, Ma,, 3 WFERE | DAV IER RAMENERAE ;b NE j ANFIEE | DA S S
PR A -
2.4.2. I BERERESHITHEERESH)

JE SR ORISR “ o I AU AT %B:(by)%nxmm%ﬁﬁi, C=(c,) R mx1 HrsERE, W
D=BoC=(d, )& nx1 B,

FE36 PAALVE RIS XPBORIARUERE R, WRIKFSP AT, 19 204558 PALAE R . Rt 3 P A0 P
M v #EERE, A1 FFE, dHradk.

L0 >4,

Jk =

R, (j.k)= 7

O,D;j;<ﬁ.

3. IRBINH
PRV AT R B B R R e AR A BEATL B NUSOR 1 AR 3] [4] [5]. BT IR BRI
RIETCEMNEEHIRBRRAN S, FURHBH € N FEIIARBEE L. REEARER TR Y, B
THMISES U MR, M eSO 82 & (1A I8 /2 F 7o o0 R & I B AR E K/ R IE ) . SR J&
R 73 PR LA AL, WREHE.
Casel: XfIHE—ZUINMHE T BEFNGE 1)
WEFKBOEIRIE, H—Zdehi i E A
4=(0.3,0.4,0.2,0.2)
TR N
4,=(0.3,0.1,0.4,0.2)
4,=(0.1,0.2,03,0.2,0.2)
4, =(0.3,0.1,0.2,0.1,0.3)
4,=(0.4,0.2,03,0.1)
X EA T BT — BB SR S VR
B, = AR, =(0.35,0.364,0.186,0.038,0.042)
B, = A,R, =(0.27,0.27,0.155,0.2150,0.09)
B, = A,R, =(0.45,0.16,0.13,0.14,0.12)
B, = 4,R, =(0.50,0.18,0.10,0.17,0.05)
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XEE, CRGEWHN

0.35 0364 0.186 0.038 0.042
0.27 0.27 0.155 0.215 0.09
045 0.16 0.13 0.14 0.12
0.50 0.18 0.10 0.17 0.05
= (0.403, 0.2852,0.1638,0.1594,0.0826)

C= 4R =(0.30,0.4,0.2,0.2)

MR KSR SR, Xz BOM ARV AL, [RIBERT HAd O ) s R = AT
Case2: WA 5 NMERMBFRATBMR (4,4, 4,4, 4 ) » FRRMBEFBT BIRBBCE 5=
AN, HSGEE U, Hh

U = {u, (S FRIEM ) 10, (PRI )y (1RSI,
wy (E W) g (S84 g (JBE 7))
BTN B RAR XS T bR 5B -
U = (0.8,0.6,0.4,0.2,0.8,0.9
0.9,0.1,0.2,0.4,0.3,0.7

)
U, :( )
U, :(0.6,0.7,0.9,0.8,0.5,0.4)
U,=( )

0.2,0.4,0.2,0.2,0.1,0.6

U; =(0,0.1,0.2,0.1,0.6,0.8)

(SRR o> 47 e BUIE =R 78

V= (0.8,0.5,0.4,0.2,0.3,0.1)

FHA I I 18 28 3t AT 15
N(V,U,)=08,N(V,U,)=0.7,N(V,U;)=0.6,

N(V,U,)=04,N(V,Us)=0.3

BRI IR0, AT LR Vo N — REBEE T (U, )
Case3: TP, L. AR, &dh. Rl &, 8. BG. (LT 9 AN 16 ANt
FOm_E VB BLI I G2 2 Frale i A AR SR S8 A A 7 iR R ik UM B SRS AT VR
Step 1. Hi=12,-,16 BT R_FHLAT, j=1,2,---,9 0 HER-WHE. F1T. LA &M Rk,
Edn. G B LR 9 DMEBE a, FORE j DB | BT TR S
HAEAR A . R R 2 4
a.—da

b _ i imin
i = .
a —a

Rt ay Pl gy, S BIFRHHSOT T AR MR ME RIS, b, o j A3 1 1 TP
BRI S

FRI 13 A TR B4 E) 0 AN 16 ANk BUT MK I bR AL RLR i 22 3 75

Step 2. HRARKRIE AL O 57 4% 2058 2 )97 4 05 L R PR3 b L1 36 R
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Table 2. Average scores of 16 new teachers in class

2 2. 16 NN LR IRk SRR

LIS 5T T i Kol i GE 4 T
U 1 81 85 70 72 87 80 91 82 92
i 2 89 72 68 79 80 82 79 83 78
U 3 82 81 77 78 84 83 85 88 84
o 4 80 80 80 82 77 84 83 76 81
U 5 83 85 85 83 76 82 80 81 84
6 90 70 65 84 80 81 78 75 85
U 7 91 75 75 72 83 87 92 82 84
i 8 85 85 81 73 78 85 86 83 82
i 9 88 70 70 71 80 80 80 79 78
HUm 10 92 71 80 78 78 82 82 74 89
Hii 11 73 80 85 88 76 90 84 83 73
12 75 82 90 82 86 91 80 86 84
Hii 13 79 83 75 85 86 81 71 80 76
HU 14 95 84 73 84 83 85 77 81 75
T 15 83 86 82 82 84 92 74 71 83
HUi 16 85 87 95 83 82 83 79 81 76

Table 3. Standardization of average scores

%= 3. PHIRSHIREN

Yy FL A B P3[4 Bty 751 #H L
M1 0.5 0.681818 0 0.090909 0.772727 0.454545 0.954545 0.545455 1
HITW 2 1 0.190476 0 0.52381 0.571429 0.666667 0.52381 0.714286 0.47619
T 3 0.454545 0.363636 0 0.090909 0.636364 0.545455 0.727273 1 0.636364
HITW 4 0.5 0.5 0.5 0.75 0.125 1 0.875 0 0.625
T 5 0.777778 1 1 0.777778 0 0.666667 0.444444 0.555556 0.888889
#HIme6 1 0.2 0 0.76 0.6 0.64 0.52 0.4 0.8
HIW 7 0.95 0.15 0.15 0 0.55 0.75 1 0.5 0.6
T 8 0.923077  0.923077 0.615385 0 0.384615 0.923077 1 0.769231 0.692308
HIM9 1 0 0 0.055556 0.555556 0.555556 0.555556 0.5 0.444444
U 10 1 0 0.428571 0.333333 0.333333 0.52381 0.52381 0.142857 0.857143
W11 0 0.411765 0.705882 0.882353 0.176471 1 0.647059 0.588235 0
W 12 0 0.4375 0.9375 0.4375 0.6875 1 0.3125 0.6875 0.5625
HIW13  0.533333 0.8 0.266667 0.933333 1 0.666667 0 0.6 0.333333
T 14 1 0.5 0 0.5 0.454545 0.545455 0.181818 0.363636 0.090909
HIW15 0571429  0.714286 0.52381 0.52381 0.619048 1 0.142857 0 0.571429
#IM16 0473684  0.578947 1 0.368421 0.315789 0.368421 0.157895 0.263158 0
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Step 3. T EATRAHEBITE R=R* . HLERIE 5:
Step 4. KL, WIS R RIRE R=(r,) . BT ART), MIEIFI R 004 WA, %

It P AR R BT AL MR BNRS, 1 BN 0,
2 ={1,0.6137,0.6051,0.5987,0.5914,0.5893,0.5532,0.5362,0.4930} » Sl R, (j,k) % R,(j, k) #IT7533%,

JCE 1A AR R R
R, (j.k)=1ij=12,--9.

PESTE RIS SN LINN(SRIE

Table 4. Similar relation Matrix

= 4. BIXFRER

L) 5L +R ' k. Ay &E £ e #HI

7il:N 1 0.456428 0.285711 0.399714 0.475333 0.589268 0.495456 0.451496 0.583518

EL 0.456428 1 0.493013 0.510195 0.474011 0.536169 0.410317 0.474089 0.466645
oy N 0.285711 0.493013 1 0.423429 0.270684 0.420732 0.300886 0311713 0.365426
B 0.399714 0.510195 0.423429 1 0.459248 0.553192 0.37477 0.389941 0.417331
pid |4 0.475333 0.474011 0.270684 0.459248 1 0.584289 0.489518 0.598652 0.561147
by 0.589268 0.536169 0.420732 0.553192 0.584289 1 0.613706 0.591361 0.5709
%% 0.495456 0.410317 0.300886 0.37477 0.489518 0.613706 1 0.55691 0.605088
¥4 0.451496 0.474089 0311713 0.389941 0.598652 0.591361 0.55691 1 0.496829
T 0.583518 0.466645 0.365426 0.417331 0.561147 0.5709 0.605088 0.496829 1

Table 5. Transmit closure matrix

= 5. R B

1 0.536169 0.493013 0.553192 0.589268 0.589268 0.589268 0.589268 0.589268
0.536169 1 0.493013 0.536169 0.536169 0.536169 0.536169 0.536169 0.536169
0.493013 0.493013 1 0.493013 0.493013 0.493013 0.493013 0.493013 0.493013
0.553192 0.536169 0.493013 1 0.553192 0.553192 0.553192 0.553192 0.553192
0.589268 0.536169 0.493013 0.553192 1 0.591361 0.591361 0.598652 0.591361
0.589268 0.536169 0.493013 0.553192 0.591361 1 0.613706 0.591361 0.605088
0.589268 0.536169 0.493013 0.553192 0.591361 0.613706 1 0.591361 0.605088
0.589268 0.536169 0.493013 0.553192 0.598652 0.591361 0.591361 1 0.591361
0.589268 0.536169 0.493013 0.553192 0.591361 0.605088 0.605088 0.591361 1
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Figure 1. Classification chart
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B F

eSS/ I
Casel.

a=load('mhdata.txt"); %H7 1 R 4G B PR EF N jxzl.txt
w=[04 03 02 0.1];

wl=[0.2 03 0.3
w2=[0.3 0.2 0.1
w3=[0.1 02 0.3
w4=[0.3 02 0.2
b(1,:)=wl*a([1:4],:);
b(2,:)=w2*a([5:9],:);

0.2];
02 02];
02 02];
0.3];

b(3,:)=w3*a([10:14],:);
b(4,:)=w4*a([15:end],:)

c=w*b
Case2. 2%l 53

a=[0.80.6 0.4 0.20.8 0.9

090.10204030.7
0.60.7090.80504
0.204020.20.10.6
00.10.20.10.60.8];

b=[0.8 0.5 0.4 0.2 0.3 0.1];% %3 % A\

for i=1:5
x=[a(i,:);b];
t(i)=min([max(min(x)) 1-min(max(x))]);
end
t
Case 3: A #JEM
R2=
1 0 0 0 0 0 0 0 0
0 1 0 0 0 0 0 0 0
0 0 1 0 0 0 0 0 0
0 0 0 1 0 0 0 0 0
0 0 0 0 1 0 0 0 0
0 0 0 0 0 1 1 0 0
0 0 0 0 0 1 1 0 0
0 0 0 0 0 0 0 1 0
0 0 0 0 0 0 0 0 1
R3 =
1 0 0 0 0 0 0 0 0
0 1 0 0 0 0 0 0 0
0 0 1 0 0 0 0 0 0
0 0 0 1 0 0 0 0 0
0 0 0 0 1 0 0 0 0
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R4 =

R5 =

R6 =

R7=

R8 =

VARV i
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