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Abstract

Programmed in the R software, we use the methods of cluster analysis and factor analysis for per-
formance evaluations. First, we adopt the hierarchical clustering method to get the four different
distance hierarchical graphs and the classification table of the performance evaluations. Second,
we use factor analysis to choose the teaching factor and the researching factor, use the regression
method to calculate the first two factor scores of the teachers, and their two kinds of composite
scores. The composite score computed by the first kind of algorithm treats the two factors equally,
and the composite score computed by the second kind of algorithm weights the two factors by
their variance contribution rates. Finally, we do a comprehensive analysis of teachers’ performance
evaluations and obtain that using the hierarchical clustering method when there are no specific
quantitative restrictions, and using factor analysis method when there are specific quota restric-
tions. According to the consistency with the classification by the hierarchical clustering method,
we obtain that the factor analysis of the second kind algorithm is better than that of the first kind
of algorithm, and use the calculation result of the second algorithm to classify teachers with quota
limitation.
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2. BERSTHME T
2.1. RS

RISt (Cluster Analysis) [5] [6] [7]/& — A4 553 Brxt B2 R0 7806 RIEAT 73 RN Gevt T ik . X KTTk
(L FRE 2 SRR HITE SRS S50 s 48 DAZEAT 20 A7 00 B8 2 ot 5 2 1) P ARAUL P R S P
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FR)VRIIMA R BIGH A R R RI M. EHVFRFEABAT R, B Q MEHHHr.

REM LB ER RGRIMNERE, EHRBTHRGERL.

RG BN IR O% SRR — s BB AR TR e B X Lo sl R b 2 (R AR FE (R S i &
WG LGt B AR R B RS, $E— LA RR B KRR B e A N —I8, T o) — LeAE UFR B A%
INIREARRE N —HK, BRITAMFEATEGEE, RGRIBSR BRI R, &0 K —K5E
B RRGRE, RS RE . 1E L ARURE R B B 52 Lo HEAT 200 45 I v T A2 fof 159 288 0 22 S e
MBNZE RN REEEAE, EZRMHVF % P83, Mequitty AL, RKFEEE. &
2 J5 A
22. BFath

[5-7-43 H7 (Factor Analysis) [8] [9] [10] [11152& F= s B I MUK &, 72 2 e vt i vh ek i) — Fi
Jrid, R RRIR 7 A B R T IR 5 B TR B — SRS A o (R 20 Mr AT AR R B s s
EFERATIKBECR, B2 N EEEEANDEILNRT, UHIRGRZE RSN T Z A MHRR.

DR 0 M B0 2 R A P AN D5 T, 2 T RIEAEEH, T (LI R 48, H5 BT SR R R RIS R (22
RIS AN DB LA T (AT BEAL AR &), DAL 5 R AR e MR e R 2 H
T, BT p AR 0 MERBETHH.

7 2 HARIE AT FOXT RS R RT BLJ o R B4R Q BRI 740 #r o B3 KM R BRI 7404 R R 74
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LA A 7 (B E 7 BERT), H DR B A AT 732K

PRI T3 BT i) 502 R R ) 2 50 A 2]

X =pu+AF +¢,
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(E(F).E(¢).var(F),Var(¢),Cov(F,£))=(0,0,1,,D,0),

Hof 1, m AR, D =diag(of, 03, 00 ) X F . 4 g =Y (R v, 25 g2
i=1
1[12] [13] [14]), A
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o= Var(Xi):ig. +

p p
) i-1 j=1 i=1
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Table 1. Expression and characteristics of comprehensive score of factor analysis

# 1. BFAMEAEINREX RS
AR MFRIER R 25
Ri=2F FENB T35 2 H
j=
c 51 1 W 1 . m
% Fo=2—F=—>F«2F B W) ==, j=12,m, > w =1
=2 m mia i m =
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Table 2. Performance evaluation score table of 25 teachers in a school

? 2. R 25 BHINEE TR ER
%&uﬂizﬁ% X1 XZ x3 XA X5 x6 X7 XB XQ xlO xll XlZ

1 8.8 8.8 8.5 8.8 8.5 8.4 8.4 8.9 8.0 8.2 9.0 9.0
2 9.2 9.0 8.9 8.9 8.5 8.7 8.2 9.1 8.5 8.8 8.9 9.4
3 9.1 8.9 8.7 8.9 8.5 8.7 8.5 8.8 8.0 8.6 8.8 9.4
4 8.8 8.7 8.9 8.4 8.5 8.6 8.4 8.8 8.1 8.8 9.1 9.0
5 9.2 8.7 8.6 8.3 8.4 8.0 8.5 9.2 7.5 9.0 8.9 9.2
6 9.5 9.8 9.3 9.1 8.2 8.3 8.3 9.3 8.8 9.7 9.5 9.6
7 8.6 8.7 9.0 8.4 8.6 8.2 8.6 8.6 7.8 8.8 9.2 9.2
8 9.0 8.7 8.7 8.5 8.1 8.6 8.4 8.5 8.3 8.2 8.8 8.5
9 9.1 8.7 8.5 8.3 8.1 7.8 8.2 8.8 7.8 8.6 9.2 8.7
10 8.9 8.7 8.3 8.5 7.9 8.2 7.9 8.9 8.5 8.3 8.4 8.8
11 8.7 8.7 8.7 8.7 8.2 8.1 7.9 8.6 9.0 7.9 7.8 8.8
12 7.6 7.2 7.4 7.2 7.0 7.1 7.7 8.1 7.3 8.0 7.3 7.7
13 8.7 8.7 8.3 8.3 7.9 8.2 8.1 8.7 8.7 8.5 8.3 8.7
14 8.7 8.7 8.3 8.3 8.4 7.8 8.2 8.4 7.6 8.4 8.4 8.4
15 8.7 8.7 8.3 8.3 8.4 7.8 8.2 8.4 8.0 8.5 8.5 8.5
16 8.9 8.7 8.5 7.8 7.5 74 7.4 9.0 7.2 9.4 8.5 8.8
17 8.6 8.7 8.5 7.9 7.5 7.3 7.3 8.9 7.6 8.6 8.6 8.8
18 7.4 7.8 6.8 6.2 6.6 6.7 6.7 8.1 6.4 7.6 7.9 7.4
19 8.8 8.7 7.9 8.0 7.2 7.5 7.3 8.7 6.6 8.4 7.7 8.2
20 8.0 8.3 6.5 7.3 6.4 6.5 6.9 7.9 7.4 7.6 8.0 7.5
21 8.2 8.7 7.7 7.5 6.8 7.0 7.3 8.5 8.2 8.5 7.8 8.1
22 7.9 8.7 7.5 7.4 7.1 7.3 7.1 8.5 7.0 8.5 8.3 8.0
23 7.9 8.7 7.5 7.4 7.1 7.3 7.1 8.5 7.0 8.5 8.1 8.0
24 8.6 9.0 8.2 7.6 7.7 7.5 7.7 9.2 8.7 8.8 9.1 9.0
25 8.2 7.8 7.7 7.2 7.2 7.2 7.6 8.1 7.4 8.6 8.5 8.3

3.2. oimigiE

321 EESH

MR 2 B AT LLEDW A & EUME AN FR bR L RIZE0 45 7 1) 70 A 1% 5L - REE FPag AT 85 R PR
H1 AT LA R SR 644 HUMAE R NMR br LIS 0 BB s, ZRG /KPR SR 181204 HUMAEREMEhs -
AR AR, AR RE TARRER: 5812, 25, 19, 21, 22, 234 UM, SAA/KVRIE T o .
HARDGE R, FATEE BB SR, BRI EiE— Pt
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Figure 1. Star chart of performance scores of teachers
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Figure 2. Dendrograms of four different distances
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Table 3. Classification table of performance evaluation

® 3. BE TR

RHIT7ik

S
5%

BOmg =
6
24, 16. 17. 5. 9. 1, 8. 4. 7. 2. 3. 14, 15, 11, 10, 13
25. 19. 21, 22, 23
12

T3 Mequitty AHABLZE

18. 20
6
2. 3. 4. 7.5, 9, 24, 16, 17
11. 10. 13, 14, 15. 1. 8
19. 21. 22, 23
18. 20. 12. 25
6. 4. 7.5 9.2,.3.1. 8
14. 15, 11. 10. 13
24, 16, 17
19. 21. 22, 23
18. 20. 12. 25

KR

12275 A

a A WO N BB O B~ O DN PO B WO DN B

ERE LR BT, FATRIE R 5 55640 UMK 73 NN 5158, L5 55 1812044 M) 73 FE NN 5
528, PRI EE2, 3, AR AT LLE I BT i) 70 KA RAIE I 115 31, 5522800 2 I ELER 3R 2 BTK,
SHIRMILLERARMIN . LI B T HORBUEAT > 173 R KA BRI HEA S5 5. HARZN T i AR 3K Rl
SR BRI R A 4, T2 T A AT R — 2 o b

3.23. AFaHh
FH AR AR DR 7 40 T T B 14 e e i 1) TR 388 g B L 24

Table 4. Factor loading estimation after rotation

4. nER ERIREFEEfE T

B £ f

X, : TREEH 0.643 0.648
X, o BB RSN 0.317 0.751
X, M Z 55 0.754 0.596
X, &AL 0.801 0.452

X.: HARH 0.915 0.327

Xg: BRRSPR 0.870 0.344

X7 RhEE 0.938 0.208

X,: BREE 0.319 0.880

X, : REJIEEFE 0.551 0.359

©
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Continued
Xy UREEHE 0.202 0.786
Xy ARkt 0.529 0.575
Xp: BREASSE 0.665 0.712
DTk 5.367 4.169
TERE 0.447 0.347
FRTTER A 0.447 0.795

PREUH A AL T B TR DA IR S 79.5%, TEAFRIMLE R, AFEIT B4 HLH e i 52 bF
B, B AEHTFRBLHER R R F R, X, (CRHEE), X (NEHE5H), X
(BRTE5), Xo (FATEH), Xo (ERSZER), X (EhEe/), Xo (Beiss), X, (Rbdts), X,
(BBEASEE). B, B — AFL TR E T, 55— AL T e, T3 B % 20T 2 e ke .
BOALNTRBAIHE RN R TR X, (CHEWEH), X, (FEFERBEHEESNA), X, (W
HYPCFHEH), X, (FRE), X, (REEHE), X, (Fl#td), X, EESE). mEd, F7RH
SRR LA X, (B RENER SN X, (EEE)M X, (REgm), Kk, &E—
AIEE T ARBIEF, AR TRERR, ZE0T ARG R .

FUF DA S BOTA TR AN B T35, LURMBIIRIZ &35 . SRF L pi s
B, BRIk, XPRGAEMRIERIENLL. RIEXFEEE, 518 %A
HEA T B ) WA 5H 6.

I
YT

A

I
=i

I
=

Al

N

Table 5. The comprehensive score of teachers calculated by the first type of comprehensive score algorithm and the com-
prehensive ranking by F°
=5 HE—XEABIEEAHENRINGEEFSI RIZF NESHS

g = F, F, Fe FS FS He
6 0.23 2.22 2.44 1.22 1.73 1
2 0.79 0.97 1.76 0.88 1.24 2
3 1.20 0.27 1.47 0.73 1.04 3
5 0.57 0.82 1.39 0.70 0.98 4
7 1.29 -0.15 1.14 0.57 0.80 5
4 1.09 0.03 1.12 0.56 0.79 6
1 1.07 -0.08 0.99 0.49 0.70 7
24 -0.72 1.37 0.65 0.32 0.46 8
9 0.44 0.15 0.59 0.29 0.42 9
10 0.21 0.30 0.51 0.25 0.36 10
16 -1.00 1.44 0.44 0.22 0.31 11
11 0.72 -0.31 0.41 0.21 0.29 12
8 1.14 -0.76 0.38 0.19 0.27 13
13 0.43 -0.13 0.30 0.15 0.21 14
17 -0.89 1.09 0.21 0.10 0.15 15
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Continued
15 0.90 -0.84 0.06 0.03 0.04 16
14 0.92 -0.96 -0.04 -0.02 -0.03 17
19 —0.88 0.23 —0.66 —-0.33 —0.46 18
21 -1.24 0.05 -1.19 —0.59 -0.84 19
25 —0.46 -0.79 -1.25 —-0.62 —0.88 20
22 -1.15 -0.16 -1.32 -0.66 -0.93 21
23 -1.15 -0.18 -1.33 —-0.67 -0.94 22
12 -0.32 -1.91 —2.23 -1.11 -1.58 23
20 -1.52 -1.31 —2.83 -1.42 —2.00 24
18 -1.65 -1.37 -3.01 -1.51 -2.13 25

Table 6. The comprehensive score of teachers calculated by the second type of comprehensive score algorithm and the com-
prehensive ranking by F°
6. HEZXEABIEANENRINGEE ST RIZF NEESHE

eSS F F, Fa Fo Fus Fa 4
6 0.23 2.22 0.87 1.10 10.45 1.54 1
2 0.79 0.97 0.69 0.87 8.28 1.22 2
3 1.20 0.27 0.63 0.79 7.54 111 3
5 0.57 0.82 0.54 0.68 6.49 0.95 4
7 1.29 —-0.15 0.52 0.66 6.28 0.92 5
4 1.09 0.03 0.50 0.63 5.98 0.88 6
1 1.07 —0.08 0.45 0.57 5.40 0.79 7
9 0.44 0.15 0.25 0.31 2.97 0.44 8
8 1.14 —-0.76 0.24 0.31 2.94 0.43 9
11 0.72 —0.31 0.21 0.27 2.57 0.38 10
10 0.21 0.30 0.20 0.25 2.38 0.35 11
24 -0.72 1.37 0.15 0.19 1.83 0.27 12
13 0.43 -0.13 0.15 0.19 1.78 0.26 13
15 0.90 —0.84 0.11 0.14 1.34 0.20 14
14 0.92 —0.96 0.08 0.10 0.92 0.14 15
16 —-1.00 1.44 0.05 0.07 0.65 0.10 16
17 —0.89 1.09 —0.02 —0.02 —-0.20 —0.03 17
19 —0.88 0.23 -0.32 —0.40 —-3.80 —0.56 18
25 —0.46 —-0.79 —0.48 —0.60 —5.75 —0.85 19
21 -1.24 0.05 —0.54 —0.68 —6.45 —0.95 20
22 -1.15 —0.16 -0.57 -0.72 —6.87 -1.01 21
23 -1.15 —0.18 —0.58 —-0.73 —6.93 -1.02 22
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Continued
12 -0.32 -1.91 —-0.81 -1.01 -9.67 —1.42 23
20 -1.52 -1.31 -1.14 -1.43 —13.63 -2.01 24
18 -1.65 -1.37 -1.21 -1.52 —14.52 -2.14 25

Bl B, AT DO O A5 7 BEAT SRR LR, 38 TT CLSES AR 1 3t o3 A A4 U
RAFIH RS @ 77, A BT S AR = B RE ) A 20 i & .

3.2.4. ZZESH

He LB XS ZOM S804 3 1 553 M AR T 23 M LA S GRS 4 SR A 5040 405 e R UM S0 AT 455
Tt MRIGSEBRIGOL, 73 R TC B AR A R ) A Bk 2 AR P A G 00, s 3R 45 AR K 74570 Bl 1
ERBHR, HATEZIIELE N, RAREIL PRI,

1) TCEMEA BRSNS, R ESI ik

Fie 3 AT DU AP SRR TTVERT BL A 5 7 R RAE B T30 HOS E B 2Bk, Wl 3 R, Tl
MR F, CGR— A3 T)MEBOR, ZZUNREEERE bR, F, (G AJBIT)REBKR, %3
ITFRI BRI E B - 1] 3 o b ) R LR 20T R AR, (B AR, RS (j=12,3) M F; (j=12,3,4)
RIEARBOR, WEIZBOM ) 20T S5 & BE ok, AR RS TN i B RO LR 20T R AR, BB AR E N, U
FS(1=123) M F} (j=1,234)KEHAREDN, UHIZBINHERTER SR 188 TR, LR RS &
AR (1=223), R FrRF,(j=1234). ZITRERTER S RE MR BN KRB X R T 3 o
(¥ 5 B A A EIE T A, 153 3E—BI0AE T % 3 I3 R H 4 = IERAIN .

BT SO B L BN B

F2

2
I
2 -1
1 1

T T T T T T b T T T T T
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Fl1

Fl F1
H 383k Mcquitty FHBAZ B KBRS VA 7T R
Figure 3. Presentation of cluster analysis results on factor score scatter diagram

E 3. BESMERERTFSIMSELNEN

MEBHTLAE i, ZEFIiEMMcequitty FHBNE A AH R ISR REE 5, 3B LIS r REEA 2 iz M
A AR T AKREHS TR, 7. Mequitty HBNEIIEEL, 48 REE—AN a8, S22 K.
KA BRI S — AN A, S22 A K. B 25 AN R INEE, A DA v B
UFI 2. NI 29 TE B AR A AR I, bR B 22 7 07 R a8 UM S35 7 1 0 25 45 N6+ 4. 7. 5. 9.
2. 3. 1. SHIZUMSG AL, 45 N14. 15, 11. 10. 13HIBITSRCN R, 45 N24. 16. 17HIZINS:
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