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Abstract

Teaching quality evaluation plays a crucial role in assessing teaching effectiveness, guiding teachers’
reflection and improvement, and thereby continuously enhancing classroom teaching quality and
student learning outcomes. Sanitary Chemistry is an important foundational course for preventive
medicine majors, making it highly necessary to evaluate the teaching quality of instructors. Based
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on the grey relational analysis and TOPSIS method, a comprehensive evaluation model for the teaching
quality of Sanitary Chemistry was constructed using nine evaluation indicators selected according to
the characteristics of the Sanitary Chemistry course and the requirements of professional training. The
grey relational degree was employed to determine the objective weights of the indicators, which were
then integrated with the weighted TOPSIS method to rank the evaluated objects in order of their per-
formance. The results indicate that this combined evaluation model can effectively overcome the limi-
tations of a single method, improve the scientific rigor and discriminability of the evaluation outcomes,
and provide a feasible methodological reference for the quantitative evaluation and continuous im-
provement of Sanitary Chemistry teaching quality.
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RORIM AR R RIS, E DAL RERCR A 1] AT BTk E TR AR R E < T 1) e 5 A
TR KA TR, T HITEE 2] N T MSGE T 28 M A A sl B8
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A, WHENZ R, BEM#HE eI BARBR RIS .. SESRNSTHIIEMEL, KEK
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gl THEEHE, A FEIPNEZ AN SUIEA R Z R H[9]-[11]. TOPSIS £5A P % (Technique for
Order Preference by Similarity to an Ideal Solution)& —Fh# F )2 HAR S5, Bd vHE PP 6
K5 AR AR I A R I IR B R EATHEY « TOPSIS J7VEREW 780 R IR A6 255 ., H 45 e b
BEE PPN R IR 2280 . TOPSIS VERIFEALS B MM BRI, BEdE T /AMEARTE R, td & 21T 8
TG ZARPRRGVE[12]. HH TOPSIS ik i F i brA E HAT X 8008 1 B ik E LU iy sk A 13 ]
R IR 0, ST SR 1€ HR PR AN F 2 — B AN S 305 B 2 WA, e 0% Tk S 48 A A FE 1 i Hh 1) 32 00
AR

HHT, WK AR5 TOPSIS VA4S A H T ARG 202 RS PP M R ILARIE . 3 WK K &
KEIHT S TOPSIS vEAHSE & H T HE= VP, fET77 BRI ORI EE 0 TOPSIS J7i v X & 5 et
fide R B 5 M 1) R B AR ERE R X P R VAT 0 B AT [ 14] [15]0 A SCHE ARG ZZBCH R E WA, 2
K IR SR T o8 & A H P R PPN e AR AL, SRJS7E TOPSIS V2 FH I A3 AL B0 25 AN 2 AN
FEPRBAT ORG-S, A TOPSIS J5ikit B VEN X GARX T S A IG5, SRAF ZUM B &1
NS M 455K

2. BEUFHEFITFMMiERERIAE

FUA TR TR AR AR R R AN S0 B PPN G A R RO, DRI R L R BT fe A ik R
FUATFU I AT . S EATEI TR AR A R RO o B . HOETrE. REE R, AR H BN T I,
RENS AT SR BUM I 2K B RE MR R T7 . — 58 TN R IR R G RE W UK B0 ) TAE 4
1o, et HEBEEOE, (RBEEUT LA RE, SEmBE#eeitE. ik, @I ERE RN, MAZ
M. ZREUGHATHEIE, P fabn ik RIFEIRE R 2tk M. St fg gt [ 16]. S8
BB BT B RN AR A R, IEFR G HEE 5 EWHL 9 MR BT B E AT B
AL S UM B VRN B TR AR AR AR IR AN 1 .

Table 1. Evaluation index system for sanitary chemistry teaching quality
F* 1. DENFHFREFNIBTER
UREELD FEbR N
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PRELTFAN BN 27 > I
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XFE 1 HITER R R R Likert FurERBETHNAS, 4051 20 A7 BUMFL 100 A7 %4 347 0 5 2
RS 120 4, [FISCR 2R A 120 43, A R0 R 100%. 65 [T 120 4345 2%00H 45 FFH SPSS25.0
BAFREATAS RS IG o 19045 RS R e b B Allpha AR50, 8 ) 45 4 5 B EX75% Alpha {5 0.913,
FARPR A — B REAE 0.84~0.95 2 I8, RUFEIREEFT G 2K, KMO fH4 0.817 > 0.7, #iHI%
W&, BIEPIIERERFE PANSEFE T EVHN R G R R 2.

3. IR XEES T - TOPSIS 5EBFERBIFN A ES S

KRNI — R 2 RGO, IR SR 2 M B 57, T BT RS0
BT TIINAN P SR A4 . LA AR R AR 7 51 M 2 T LT TR AR AR SR AT LB R 5 % . ik
FEBEIT, AR5 2 18] B IR FE Wik, [ 2 b/l o TOPSIS ¥4 FH 0 o7 B A 10 SR B S B A AN A P
Xt G5 P B AR R B 5 B R R B AT LU, RS SR B A, Sz B8 3 5 B0 (1 6 5 2 B
M, FEE AR SRR R . B K G ORB S BT R TOPSIS VAHS: & I FCE AN BRIV 25
BRUTR, FVRAN TR B T 2 0L SCHR 17 )R SRR 18]

3.1. BN EBERESE
TN I m A0, ARIEIEE 1) n AN FRFREE S m x n VPN SRS, B0 R
Kl X:(Xl.j)mm, i=12m; j=12,n.

3.2. IREBXRERSTHT

3.2.1. BERBRRGTHRHERSEBTIRTIRLET R LB 5

5 2% OO (R 91 R LB SO0 CREAE P 91) IR 6 66 T 0 B B8, BT F . S50
R TR GEAT AHE , FLHAE I AR VP01 L S P2 500, T D 3 16 B 0 B (o B () 5
B ME)IE N B 7 5. 8T USRS T SR E NS 550 LB 2 56T,
HLBRARFAE 81 S 5 P S L B B AT 50, BT 2 BRS04 14
FRECHR VAT MRS T B TR x, (1),%, (2,3, (m)
322, SHEIREIBHHT ERAL

IREEEME BT, TE AL IR T IR R 2 A B 5, 09500745 S5 D A
AT W LTS R AL E T B A A . B . bR AR 8 . LS
FA TR TCH B 7 R R R B e B . LB

g@jz%@yTlfyim}i:Lme;kszngn

m =i
Fe 15 2T B YA AL B )5 AR A AN 2 25 e 51 Bt 2H R (6 A0 e
xo(l) x0(2) xo(n)

X =(X0, X, X000, X, ) = x(1) x(2) x](:n)

3.23. HEXBKEREY
BT NN XN G I8br 75 5 S %75 Mot R I 2 E4E . RKE. s ME
|x0(k)_x,-(k)|, k=12,n; i=12,-,m.
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Amin = min min|x, (k)-=x, (k)| s Amax = max n]}illx|x0 (k)-x, (k)|
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SR 22 K _ Amin+ pA max
%ﬁ%ﬁm%ﬁﬁ-§@)hdmﬂdw+wmu

Hebp NOHEREL 0<p<l. % pBuh, REKARBAIZEFBA, XReE. 8% pHL0.5.

3.2.4. VHEREKEMIEFINE
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3.3. TOPSIS 3%

3.3.1. WERREM
KA RIG AR E AT BN T, B RFEFR TS %S B,

B:(bij)mxn’ i=1,2,ms j=12,n.
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R AR G ORI T i2AS 2 1 28 MR PR OB w, BEAT DAL 545 2R SRS Z.

Zn I Zim
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21 Z» 2m

Z=w;b; : : :
an ZnZ “. an

3.3.2. TR IS TRIEAR

IEER AR AN £ B AR AR 2 TOPSIS VECE I BRARARHE P2 T A% O, T e el €. IEER A8
KT FTH 77 B STe bR A, TR EAARIUAARR T I 7 RSO R A A G . e
(BN FRAR R , IIBUHE R & TR R E i R # R AUE, & TR bME RN # R B §h:

= .
AL z; =max[z,j,zzj,...’znlj], J=12n.

S - . .
mPMH z; :mm[zlj,zzj,...yzmj} J=12n.
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3.3.3. HEABAXMIEE S IEN T R THEF
L LU AR S VAN RIS AR A A S E I RR IREE 2, .
DI = Zn:(zij—z;)z, DT = i(zij—z;)z, i=12,-,m.

J= J=

SRJE L VAR 2 s S PR 0 5 e DB 18] (AR SR BT

U=—", i=1,2,,m
D +D;
AR UG B BB AE O~1 2 18], ZAEREE 1, KRN FVHN B AnEan K ke, ZEmE
10, RoRTEN H bt s %5 /K- F .

4. REKEDH - TOPSIS FEMBENERHFEREVENHRGIS
4.1. TN BRI

SRR ABEE 5 B 1 € I UM A VPN B A T VEXS 8 4 BAEASAAETREUM 9 BFA P8 bR k4T B AL
. M, BB fabn Xt BOm =FE 5 ST BEART B EWIIE . 20T B 18 A
Jilo ORI S0 AL I 00 ARG AN SRR 0T ST I RIZ00 . 52 m [T -
B RUMAE =525 A% I A R = IR AR Y A5 2R L AR B2 W TR AR A5 20 o« SIS U0 = 10 AU N %
KRG, JLEMEE 3 AR 5 HEIBEM 2 LR THUMA K. AW A . #Or st MEes
AT, |10 48 SRR E PP N, Sl A A PR IREE A 218 & ROR ST 2 Seit
PO S EAR BIFEARS ME . B TTE . BRI B BUX =T 4% I8 PP W 10 7 % X0 ifa
BOLIE R EIMEA R WRHes ML G R ES T RE R 17 2024 FRTE L 125 42524 K
3, SRR R G WISy o[BI 125 4, S BRI A B N (B R 36 3 43, A 2kl
Wi 122 fir, A3 R0EICR 97.6% . BOT AT BIRSALAr PFEUM I PR IE BUrtabRts 70 X T HARCR, 2
I 10 A2E ZAURE N IRAT 20 A2 AR EAT 0 O Bt . 2 B 24T 20 P S B e ORGP 20 St &
FIFIr B RAG I, b2 B M +£3 MR WU R H 8, X B R A S BRI A
JETLMEIEALH . X HCEARCR B AR & BCR U IBUR A, e AR HO B AR G B R/ i A
AN LRERT =04 x CHERBH D) +0.6 x (EXWFH D). 8 44 PAENLHINKBEAF MERE 2,

Table 2. Score data for teacher hygiene chemistry teaching quality evaluation

® 2. BIDDEUFHFREFNEHHIE

o e ¥ ¥ e e H AR W e
FE o MR Cl #ERC2 HWEC #witcd iikCs RKIRCe  BECT O #HEECS W C9
1 922 89.5 90.5 87.5 91.8 90.2 89.0 89.2 60
2 88.6 912 91.4 91.6 88.5 923 91.8 95.0 80
3 90.4 86.2 91.7 90.5 92.1 84.8 78.8 92.5 70
4 91.6 84.5 87.6 92.6 86.9 82.5 83.5 85.0 55
5 89.5 85.4 93.8 94.0 88.3 93.4 92.5 86.5 70
6 87.8 87.4 89.1 90.4 93.0 80.6 81.5 90.8 65
7 90.6 90.5 85.8 88.7 87.2 81.3 82.4 82.0 60
8 89.7 87.8 92.6 92.3 89.6 85.6 85.6 94.2 65
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4.2. FIRAREXBKOHTITEIERE

FEIRCRIR I, IS Fr 51 (AR B P 410 A 730 A (8 s A DG BE, EARER T — N R AR 1 AR v
WRAE NI AR, B SN AR . ROIEAENNE (R - A4 ) MW IR o) Ei%. 4t
PR TRBERRHE IR AR AE NI (L - BB SMERIARIEE, AMRBREAL S, RIEEISAE. Tlkbs
s R H AR SEER B SR ANE SR BE S H 81, 3 M43 W5 A% b s H B AEL K3 S (s b
PEOT), ARAEARXTARE . XUEEMENIEGRIL - B4 ), FNMERINSHFFIINRSZHFH, 2hlit
AN R EWERIRILEL, BERaP. WRIREmR ) EE, AIF R ARG H 3R bR (el
RVEPHZE R D EAE R R R T EEE TR TP S E b A IR 4R Es, S IROCHR(19] BAFEAS
BRI KAEA RS H I TR S5 F5108:

X0=1[92.2,91.2,93.8,94,93,93.4,92.5, 95, 80]
8 BLEVT AT R BRSO LR 51 . I3 R B p = 0.5, HHEAR BRI RBEME T .

[0.8824 09152 0.9934 0.7383 0.8837 0.7607 0.7892 0.9578 0.5650 |
0.9347 0.7375 0.8888 0.9237 0.9581 0.6169 0.6074 0.6389 0.3418
0.8752 0.7484 0.9589 0.8200 0.9911 0.7511 0.5345 0.9299 0.7388
0.9568 0.6564 0.6865 0.9637 0.6828 0.6321 0.7080 0.6160 0.3841
0.8668 0.7466 0.8435 0.8762 0.8104 0.6406 0.6466 0.7233 0.6996
0.7376 0.8479 0.7967 0.8396 0.8817 0.5826 0.6416 0.9977 0.8188
1.0000 0.8596 0.6722 0.7885 0.7733 0.6408 0.7237 0.5640 0.5560

1 0.7553 0.7743 09346 0.8612 0.7707 0.7328 0.7728 0.8874 0.7283 |

TS RILLEF IS 5hs C S PSRRI bS i AR A — A8 SIS FEAR AL E W, WL 3.

Table 3. The correlation degree and weight calculation results of each evaluation indicator

3. BIFMERHXBKEFNETEER

e Cl C2 C3 C4 C5 C6 Cc7 C8 C9

r 0.8760 0.7857 0.8468 0.8514 0.8440 0.6697 0.6780 0.7894 0.6040
w 0.12613 0.11313 0.12193 0.12260 0.12153 0.09643 0.09762 0.11366 0.08697

FULRR R BT BoAn s R A R, R SOM B E s AL i s . IR 3 BOTHER S,
RATHNZ IR AR IR . BEA BT BOPNA . BTN B RO R B E R R, HH
P IR R . R THLEE RO R & Her S b o URATHE & AR IS B0 2 A T IR B P s, LRI K
HEPROR I e B ARBEGE, X B RCR AT VIR, R “ R, HAE A B #
FRAMRIEBEL XMEAFCERRZ %" B “WZRRE” fEN——EN A ERJE S5 R 5
RESRE . (EEE ST BUME “ b A% A “OESI07 , B RORR M “JRZ S A« RS
FiL” o SX P IO A AT = SR AR AL 2N 2 AW TR A A IR ) S5 A B
XFHEE RO R “ AR RAUEEHER " —— A kiE “X 587 R ERGAL, Hld2hiEb, %
FOBA DUEAS . RWERTF, N “F 87 80T AR A& . T B
XSS, ZARFR A E RN
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4.3. FIA TOPSIS FEHITEAEM

4.3.1. FA TOPSIS EFHFFRFITESHSE
S RIGEEE AT A — AL AL EE, BRPRVEAERE . FRARYE BT AT S8 b A E AT IS FA5 AL S 1R
BT 2 R BB AU RS Z B e SRR n R .

[0.0457 0.0408 0.0432 0.0417 0.0440 0.0356 0.0355 0.0400 0.0279]
0.0439 0.0415 0.0436 0.0436 0.0424 0.0364 0.0366 0.0427 0.0373
0.0448 0.0392 0.0438 0.0431 0.0441 0.0334 0.0314 0.0415 0.0326
0.0454 0.0385 0.0418 0.0441 0.0416 0.0325 0.0333 0.0382 0.0256
0.0443 0.0389 0.0448 0.0448 0.0423 0.0368 0.0369 0.0388 0.0326
0.0435 0.0398 0.0425 0.0431 0.0445 0.0318 0.0325 0.0408 0.0303
0.0449 0.0412 0.0409 0.0423 0.0418 0.0321 0.0329 0.0368 0.0279

| 0.0444 0.0400 0.0442 0.0440 0.0429 0.0338 0.0341 0.0423 0.0302 |

i€ B LM 1) i 2 R 5 (A& 2, AR

z; =[0.0457,0.0415, 0.0448, 0.0448, 0.0445, 0.0368, 0.0369, 0.0427, 0.0373].

z; =[0.0435,0.0385, 0.0409, 0.0417, 0.0416, 0.0318, 0.0314, 0.0368, 0.0256] -

LSRR ST S 0 S PR UM B PR T R 5008 5 So LA 552 25 (6 A WK TR 25 A SR 20
PS4 R I 4.

Table 4. Distance value, relative proximity and sorting results

F4. BEE. BNMEIERAFER

s Dy Dy U 4 Fr5 Dy D; U 4
1 0.0105  0.0082 0.4386 5 5 0.0071 0.0116 0.6203 2
2 0.0033  0.0155 0.8252 1 6 0.0106 0.0073 0.4070 6
3 0.0086  0.0096 0.5271 3 7 0.0138 0.0042 0.2321 7
4 0.0146  0.0040 0.2150 8 8 0.0086 0.0091 0.5159 4

4.3.2. RBMBURRIEREX FIEXRETISE D7

IBLR T R SRR — DI FR AR L 5 L EUM AR 0, AT RS LA PR BUT S PN T b
3B FERE AR —DEUE, AR IR a8 221 V3 — AL I e O A J5 45 2 I B . XA
{EEER M T IZBUNER AR LR ERIUKT o AR AL 20 B AU B W] DASE R BN A 8
HEREB, RN SGER T . B S BTN, R R 2 4 2 P R it K S

PO IR R 5 ATH 1 S EUBII B AR R A, BT OTE S T, AR SR R KR UF
MEEAROR . BEEARE . RRHCAMECAT TR, SRR RIS 2 Z AR K. B BZ AT
AR EInsR A S Ay SR IRATI R GRIBE ). 51N OBE B A B iH #Uailah. e 0
b O R AT A S AT . AR AN, Y A (RF5). B (R
). CEBR) =R, NFEWNAERIANEIE, HEZRCKREH ST R FHET L, EU0ZH
Ui N H s 0 o R SR R A, AR e T TR, R DA LB A Bl ATFIRAL 2
AN IR G ARL, IR B RO BENE. RO IREETT, By 2R RR .
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HARBIMHIEEE L W] DERDREAT

Table 5. Multi-dimensional diagnostic report on teaching quality

5. BUNHF RERNSHEISEITNIRE

Rl A NS 53 LESLS ) REYiy BRI 5 5t ZE B ROVHN
AR 0.0457 0.0457 0.0435 0 T
B iR 0.0408 0.0415 0.0385 -0.0007 L3
E GRS 0.0432 0.0448 0.0409 -0.0016 &g
et 0.0417 0.0448 0.0417 -0.0031 5y
BT 0.0440 0.0445 0.0416 -0.0005 LG
eSS 0.0356 0.0368 0.0318 -0.0012 &g
WER 0.0355 0.0369 0.0314 -0.0014 &g
WREE 0.0400 0.0427 0.0368 -0.0027 5
HEERTA 0.0279 0.0373 0.0256 —0.0094 Y
5. 451

PO RS VRN T i DL AR B R 58 T3 VR A R BEXT e A A PP A5 SR AR R . SR AR
SE LI T3 128 R ARG, B & SR U B A Z2 R AA R BRI 20 AL - TOPSIS VAfE#L
VPO R BN [FIREAFAE SR IR s 123 ARG B S A 5 R R e R, o K00 i v AU . 7 8 i
WAL R, BGE 2R T %G R OB, TG RN R R T IR AL/ HIX P RE S 4R
PRIGSEPRE ENEAST o SRIBEE S E R Bk BRI Mk (AHP)A EL, A K 4 S IR PSR A R 48 A AL
HEHZOMBIAET B2 LRSI, ET “MER TSGR M “Hi A KdE M
PE” o EREAREDIEIL T, WARREE I 51 #2100 LT ARSI E , AT 2 T S A
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