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Abstract

In this paper, the validity of the competency assessment model was verified by the utility verifica-
tion method of a multi-criteria decision model based on the integration of Python language and
VIKOR method developed by Yangping Chen in 2022. The verified sample model was selected from
a competency assessment index system for teachers’ career guidance in an ordinary high school
constructed by Professor Heng Wan and his student Fang Wang from East China Normal University
in 2021. The teachers who answered VIKOR's self-evaluation questionnaire were 11 career guid-
ance teachers who were participating in training in a career education research institution in Bei-
jing and serving high schools. The results showed that: 1) The utility verification method of the
multi-criteria decision model based on the integration of Python language and VIKOR method has
certain practicability, intelligence and scientificity in verifying the competency assessment model.
2) VIKOR method under different decision (disturbance) coefficients may not improve the deci-
sion-making rationality of the competency assessment model constructed by the multi-criteria
decision-making method. 3) In the process of applying the competency assessment model constructed
by the multi-criteria decision-making method to practice, if its performance data comes from the
self-assessment of the evaluated object, the object’s self-efficacy may lead to the inversion paradox
of the calculation results of the assessment model, which is seriously out of practice. This paper
suggests that: 1) In order to reduce the distortion effect of self-efficacy of self-evaluators on the op-
eration of the competency assessment model, an external assessment could be considered to in-
troduce, combined with self-assessment, to improve the matching degree between data and prac-
tice. 2) The competency model constructed by adopting the multi-criteria decision analysis tech-
nology can be quickly verified by the utility verification method of the multi-criteria decision model
based on the integration of Python language and VIKOR method developed by Yangping Chen in
2022.
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1. MISERETHPEESEEMRIRE

BARAEFNEIT R A A Y B R 1974 4, EEE S El 1M EEAFIEE ——CAREER
EDUCATION ACT, N ERITRADEZR & AL Mk an[1]. Bijn, VF2 EX oA HIS AR 112K
AR BCE KRR SR RFE X E . i 1B (International Baccalaureate) st 7o 12242 PAAE VE & 5 SR oMK
FEZS A R (A URFE b B B 43 (2] - 3R v B B A ERAR 150 B 52 31 A JE LRI BRAE I 52 4 T 2014 AF—
—E B BEAAR (ST IR A ) B SO RS L) BERAE IR W S AT A T s 4 R
Mifege, #AFTLATE 6 [T RHTIE 3 TIE N FBIREE, HHDUE A KR FEFIN R EHS%

TEBE Y0 0B S SOE TS SN, AR RE 1 B AT 55w S B AR ST IR 1 AR R A,
PP B2 AR AR WD T MR O AR, ST AT AR AR, AEVERR) SRR, R, &
FHEGR BRI, APERIRRE T B O T ) RS A RS . R, AR 5 —
ANE BTS2 48 T oA RNE R IIRI K 25 BRI o oI B 2 (1 SCHR A B, IR WIRIIEAT IR 3T o8 SO
Nl m B R IR B Tl Bk, ARTE BN A IE LRI A, 2o B A AT A e A B AR E
.

2. PEEHERESHITNAE

AR SE MR, R oA AR AR SR AL IR 3] A BR 1T B 2R R PRAR
b, IRZERBEATERRIAN RE W —BUFOLT, AVERRIA ZE & 2 I R AR VR R S B (B R
FEBWIN) R TSI o AEHT B R X, M AR B B R O B R R IR S X — TAR. (HE
WRH, R EE, B—MtdiRaed Llilg. BAERENRIT W RRERES . ftis & IkrE
WA A AT X4 3 5 &M

SEEMRIREAR MR, BT A2EARFRMADRE RS2 AT RERLS SR ENET, ML
SIS 5Tk, EEME, AR SEINHEE IS 5519 KA a—— A B BIRR . |
WEB . WHOHWARKRNT, X5EGEE L LT ENMEEERT . ik, EERARERH
IR KON ER MR AE R . AR T E S Ak OLSESEH RN, ZRAEER S BT
HH B A D AR RS E 2. —F Iz, AR S HUN S LR R R 2 B S 5T
RGP ARSI F AR R, SORE 2R RO A4 DU AR T T 24 R B — U1 5 skl —
AR BRI, HAEFRAANME S 2R

KRR, AER BN FZZEAT . A REITR A ERR RS R T AR, f£2
W S AR B S R A L R R BRI A8, IO R4 24 B AR URAR, AR A
AT AR A BRI S BOTHE A ISR SR F T SR, NI B R SS R A EH
Wil EARAER I, AR IR R RS A ERM BRI A AR H S . Ll
v RO BE RS HRME SO R A A S A B, NS ERTEN TR 2, BiREMH BRI HE

DOI: 10.12677/ces.2023.112052 307 eSS G=R I


https://doi.org/10.12677/ces.2023.112052
http://creativecommons.org/licenses/by/4.0/

e

Y. DU, AT VA A R S T 0 £ ) R LB LIV AR I 3 0
3. BIARX

BT Rl Python 155 5 VIKOR 5% 1) 2 i U He SRS AL 2 28 F ARV -

A SCHTR R P RS UEE 2 HH FR AT 2022 4R & (R & Python 15 5 5 VIKOR HA | 5% 2 1
SR (B BEASAIE R GE[4]. 1% £ % £ LA Python i 5 523 VIKOR $5AK, AT MNAHIHEHIE M E A
BN TXT T2 046 B 508 I 30 SN Jupyter Notebook %6, 4k [ it 5 77 RAEAEA [ P 5
fRIF N R IEEAR AR £, ) SRR ) BEARRUHME(S) MARBHRME(R) . A LLZ(Q) L L& 7 Z 4 HE
T

A SR T UM AT 10PN B A AL

AR A HE S £05 T 2021 4F R R 1) 8 i T BOM AR ESR S AT 1 PP e br ik R (1Y)
PR Y — 3O AP Ao 5 3 e P O A R A R T AT AR bR R[5], TR REM T IE RS HT KHE
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R TS5 R O i 2 VPN B DU Z02 W A JE 4R R ZUM AT 77 . SR, PPN BEAL
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(S SREE Rk, A SO B #E B BR ISP 2022 S0 & (1935 T fil & Python 1% 5 5 VIKOR 774/
2 HE NI P AR 2 20 R UE R R A B v O AR VAR T AT VR R A A Rk, BRI FL E A
1) WUFFEABIRI R SE M, ROAREABIR S -V — 5 50 HTs 2) K UERRAPST-T- 2022 4FAF A 5L Tl
% Python i & 5 VIKOR J7V4 1) 22 #E I 1R SRS 2 280 FHAS RV AE N T A 0 VAN AR LA 36 77 THI R 8
5. SCRkRIH

1) ARJERLRI BB AE JL R FE 2 AHOCHT 7T

A JERRN 5 OB R, VM, HBRR I R BT 19 2 Tl J5 RBF 200 AMA Z J 1A 72
[6] (p- 9), TEWIHIAIEMRITN AR A “HRML AR T [7], FESE T B 1R ERL 48 T8, H A4 K
() AR B AR, ARG 3 Rk “HRNAR T 252 1) Parsons 219 Wil = 4 5 SR B
FIBFRITF A H “ =448 5 5 (Three-tier Method of Career Guidance)” [8]. FfZ4-H, Parsons FIEISHELE
MRIRAE R FB A JEE R R I G 7 o 2 A AR JEE AR P A S B Y, O B9 () DR AE T K AR LRI ) - T
VERIEAE — MBI . RENE SRAEHIVE B 2 7] (p. 5), HERMEFEAE A NS A ok S sl g Bt LIS A
LU RIS FA LS EA B T A R IR R A EN B SHEL” . T “CNRESIE T
A ER B EN K REREZN K [6] (p. 10). MIEFIE X &, Parsons [FEIGHELE s T “AJEM K R &
B2 R R

Williamson 7E4k7& | Parsons A= JE48 FHELL (366 ER B H—E L 1 TH TAEMR S HE A, 457

DOI: 10.12677/ces.2023.112052 308 eSS G=R I


https://doi.org/10.12677/ces.2023.112052

B 4
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gih s 1z, Tl EiSEE . XAE SRR E SRR, SRR 8 A AR e sk
AR, UHE NN BA BB TR % 118 5 F 72 BRI . /L4 Rogers (1902~1987)%f 1tk
HEAT T AR T AR G WHIAR[10], (HRE T 2 EFH U EMRIR S W HE AR A1 A5
BCE UL W I P BBUBRT T8 U5 8 R I A AR [11],

2) filG Python i 5 I 2 HE N YL 7 4R

AR, BHTA 223 Python i 5 RN B Z HEN ek 1R, Hdr DL Papathanasiou 5 Ploskas [ 7t
AR ——LL Python 1 75 SEIL 2 #EI H 51 AR H ) TOPSIS. VIKOR. PROMETHEE. SIR. AHP. H
PR RLRIGE NIRRT BOR[12] 24T, IRA 55384 Python 16 5 Al & N H T ZHENI S /i, HMN
FH U0 35 S AR ZAR B BN SR [4] . MR GPH P AL [13] . B T2 A NI S 8B A 2
H AR SEmE[14] ESz ] F 2 o B ARIRBIRIA[15] 4 W5 Jy e KAG[161 LA K& #E B Python 2
T2 N R SR RS FE[17]. # B AT, MG Z W, (HRIXFhRLE R RSE T T 2 W PR SRRH 1)
BEAR SR, R TR Z 2 H AT 545218 .

6. FARRIT 5L

A SCHE BHFRAPIT-(2022) B & 1 4 Tl & Python 1 5 15 VIKOR J7 12 1 22 1 U] e SRASE A 2 30 P Ao e vk
IR 5 R H BOIM AR JE R 5 AT 70 VPR RS2 (R AR TRY) 1y S5 FH A DA G AR b 3 I P o BRI AR SR FH 52 2% THT
(0 AT 0 5080 5 AR B R HE TR BT 45 466 SRR AT LUkt BRI 7 b AR JE BB W S HLA P IETE 21 R
5T PR AR VE SIS VR A, T A5 B DA SR AR B S SR 7 Je s 5 S 4% AT
FIEE LU BORAGAE 22 57, RIFESRAS 0 5503 J5 , 7E Jupyter Notebook #14F 4 LA VIKOR i+ 5 H R[] ik
Fwlt N EAERBITRI AT DGR, B, ISR SRR AT 7 S Lo SRk e A 4
B P 52 M S5 R 25 o B AR 0T 4 S B AT 0 30408 8 AR HE A ALY P9 B B T 10 1 AR Y 5 il )
L FIRME IS5 MEHETIR, 2B IR R a5 UK, Uk KN R IKIEAE A BAL (48 bR
SERVCTEMRR, R, BT UrRIACR, ZIBUHRXT AN 11 7. AR VIKOR 20 A1 HAR St 25 38 7 b
L/

1) it VIKOR %5 E P45

WRREARE Y (R bR B0 S L E G5 B Y VIKOR L% H I 4, MBI H ok B ALl B EHE
W LN IEES N 11 A A E T, FEARBOME S0 Wbt s — o FEARBUMNIEVEN 845 DA
1~10 HUMH H PSR A5 A AR RE AR S AE I T R B B AR ], T2 4 8 R I 8 4 1) o T citis ,
RN OM 0 BEARAR AR RO S BT . ASCILER 11 40 R 4

2) H i EHE S NBERERE RS VIKOR 7T 5 441

M BHHE S % EXCEL JG ¥ B TXT, BB ERIE RS H 35S N Jupyter Notebook, [A]H 5 AN FEAAS
RRBUE RECS TR R, RSN R (v) 2 5 BB K 0.2. 05 5 0.8 tHEREARZUM AR /1 51%
FERF WS mbr B IEFRARAR( £ ) SOEARAR( £ ) BEAZUAME(S). MR (R) LA A L (Q),
I M7 B PONHE T -

3) &M

T 26, WU HE 2 (Q)EL I /MBI G HEFE , Bl 5 AR SRR AR (FEAS m SRR n) T~ 2 IR 075 226 155 100
FEAA S R 22 DA B e /IR BB 22 27 6 R T 5 R AT . Ik HE 4

FAF—: H Qn 5 QuIIEANT AL THIE, B Q EHNT M 2N 5 BRI BUM B T B HE 3
(QIIZERTEAETFIaa IR, MIFF &% —. IKFEARS, ASCHF & THETH A 0.10, EPFEAR%R %
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M K Q MNRIKHE R, HAHAREARR S KT Syl Ry KT Ry MHE NFF& M
Hdr, mNQHEAFEHITE, n QTR KA AT GF

Fi REIN A& — 540, WtE MR E RN T 28 B ERAGEEME—, WHA
HREWANE NI B RTE%M—, WITEMENSEN T ZEESR p A, Hd p B2 AR “Qn
—Qn < [THEME” KA mAH.
7. ARGR5TTiE
7.1. VIKOR HELZER

AE AT (v = 0.2; v = 0.5; v = 0.8) F HIREA UM AT /1 555 2 R EE 2R (Q) i 22 1 o, BEAAR SN
H(S) 5 /MR IEME (R AN 22 2 AT .

WG AL Z Q R R/, 11 FEARRVIGEEF N T: 1>A>E>C>H>D>F>JG>B>K, %
B VIKOR %, iHE AR R %(v=0.2; v=05;v=08) FHAM M EH Q2 %E. RIEZ#ES
B2, HHERS AW 3. £ 4. %5 fiR.

Table 1. Utility ratio of competency performance of sample teachers under different decision preferences (Q)

F 1 NEPREWGF FHEABUDEDS AL RQ)

Bk BOHEEE Q (H:4) ROHEEZ Q (FF4) RUOHEEZ Q (FF4)

(v=0.2) (v=0.5) (v=0.8)
A 0.07 (2) 0.07 (2) 0.08 (2)
B 0.99 (10) 0.98 (10) 0.97 (10)
c 0.18 (4) 0.15 (4) 0.11 (4)
D 0.34 (6) 0.38 (6) 0.43 (6)
E 0.18 (3) 0.14 (3) 0.09 (3)
F 0.58 (7) 0.60 (7) 0.62 (7)
G 0.96 (9) 0.91 (9) 0.85 (9)
H 0.23 (5) 0.18 (5) 0.13 (5)
I 0.00 (1) 0.00 (1) 0.00 (1)
J 0.64 (8) 0.68 (8) 0.71 (8)
K 1.00 (11) 1.00 (11) 1.00 (11)

Table 2. Group utility value (S) and individual regret value (R) of sample teachers’ performance

2. HABIDG 2 B AE(S) 5 MEERIE(R)

FEAR HEARHHE(S) MR IEME(R)
A 0.08 0.02
B 0.76 0.08
c 0.09 0.03
D 0.37 0.03
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W 3, HPRHEARB(V)BEN 0.2 I, FEA | SHEA A RFFE5%112), Ul A 53T E RN 475 M

AT, B E SkEA C TS

AF(Q2), #T C 5HUN H IR ARFEFAH2), SN 1 5HUh A KIEE
JEF R U0 EL #UT C 5HUM H BIREAE /95085 = [FIEE, 200 D KAHMESIE = BUTF 5
O I AR /385600 20W G, T B 5 %0 K 354758 1.

Table 3. Benefit threshold screening and decision criteria for performance assessment of sample teachers (v = 0.2)

3. BAFINEOTN < Fl a1 T iH ik SRR TR FR(v = 0.2)

JEAT JIREAS AR AT 2. Qm—Qn(v=0.2) Sm—Sh Rn— Ry %Atk — 3
1A 0.07" 0.05 0.00 o =
AE 0.11 0.01 0.01 = =
EC 0.00" 0.01 0.00 = =
CH 0.05" 0.01 0.00 = 2=
HD 0.11 0.27 0.00 = &
DF 0.24 0.14 0.02 = &
FJ 0.06” 0.09 0.00 = =
JG 0.32 0.06 0.03 s =
GB 0.03" 0.11 0.00 o =
BK 0.01" 0.03 0.00 o =
1) /A
2) E/IC/H
HEFP 3)D
4) Fl
5) G/B/K

TE: RN T

e 4, HPRFEARL(V)BOEN 0.5 I, FEAS | HFEAS A Z 1AL 2T A 5H00 E 216, #M E 500
C ZIal. Ut C 5#UM H Z 18I RAFE2601(2), #Um 1. UM AL 2 E. Ui C 5200 H [F R i
UM D 5HUM F FNAFE PRI, 2T F 530 0 ARFE%AFQ2), #EU0 D HE =, U F 52000
R =; A, HIhG. #Ufi B 5#UH K ILE2E.
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Table 4. Benefit threshold screening and decision criteria for performance assessment of sample teachers (v = 0.5)
= 4 HEAFIDSHOTN < FI 25 TG T IE SR EFF R B SR (v = 0.5)

AT SIREARAHAR Qn— Qq(v=0.5) Sm—Sn Rn—R, A — FAr
IA 0.07" 0.05 0.00 F &
AE 0.06" 0.01 0.01 F &
EC 0.01" 0.01 0.00 F &
CH 0.03" 0.01 0.00 F &
HD 0.20 0.27 0.00 P =
DF 0.22 0.14 0.02 = =&
FJ 0.08" 0.09 0.00 7 7
IG 0.23 0.06 0.03 b= &
GB 0.07" 0.11 0.00 F &
BK 0.02" 0.03 0.00 F &
1) I/AJEICIH
VIKOR HEF g; E/J
4) G/BIK

e TREANTIIMEE.

W5, MREARL(VBEN 0.8 I, FEA I HFEAR A ZIH Hl A 5HIT E 218, 20 E 5500
C ZIa)\ #li C 5#UMN H Z R RFF & 2%AF(2), #EUm 1. Bl AL 2T E. Ui C 580 H [F &
HUM H 520 D 21855 A%, 20l D 58U F RN AT S A%, 0 D Hi28 =5 [FIE,
FUMF. UM 5H0M H HEE =, 00 G HESE DY UM B 5N K [FJREE T,

Table 5. Benefit threshold screening and decision criteria for performance assessment of sample teachers (v = 0.8)

5. ARSI < F @ I IFE SRR MBS (v = 0.8)

JEAE FIFEAAHAEHE Qn—Qn(v=0.8) Sm—Ss Rm— Ry %M — &=
IA 0.08" 0.05 0.00 7 &
AE 0.02" 0.01 0.01 % &
EC 0.02" 0.01 0.00 F &
CH 0.02" 0.01 0.00 % &
HD 0.29 0.27 0.00 & 2
DF 0.19 0.14 0.02 = &
FJ 0.10 0.09 0.00 F e
JG 0.14 0.06 0.03 & 2
GB 0.12 0.11 0.00 2 &
BK 0.03" 0.03 0.00 F &
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1) I/A/EIC/H
2)D
Hey 3) F1J
4)G
5) B/IK

TE: TREANTIIMEE.

7.2. FERGTRGER

1) #i i, B K 5H0i E &Rt A R S 200

PRI, FUM 1. 2T K 50T E HAHE PO FE S, HadEES R S5H T2l
25, IF AR NESA T 3000 /N IR/ SR, R 67 BT AR IR AR E O A R LA . AEVE AL i %
KA dabrt, BRI . JCHRAERRNEZAMBETREREP AT, RIVCAR L, HEmit
AT T .

2) #UMJ. ¥ B 5T G o REEE=. B _5H=IF

VIRAIL, #OM ) 2 prid 2 UCEEM SR, AEFIRAEZANIL SRS T T, S22 A e, {HAE
RENZERE b, T ok Z KEROUE VIR, 28RS, BT B Ba2d w2 B IRIEHAME I, JF
8 B N TR 2 s s R R S 5, M SHERUR T, RIUAES . 534, i TASHAEE
FAELAE, PO AR E, BRIRE, HbTERALHEEYEIEE, HRZ LR ek, i@
FERTRHNEZE . BEJIHEZLTT T A BT R Bk U G WIRIEE N 2z A A i T 0, 5 4 B 22 AT U B A
i, FEPTA T RIS AR .

7.3. ¥#Hg

28 SRR AR UM SE BRGSO HE X R I, BEABE AL 454 VIKOR V& BT A3 VAl 45 R 5 S2 45 TR i 2 AR — 3,
UtB Papathanasiou 55 Ploskas #2181 LA Python 15 & S 30 22 v U o 5 452 AR [ L 2] 5 R i i TR SR BT i RE 1)
R SRR, TR U BHBRF- T 2022 SRR R 5T X 5E T flA Python 1 5 5 VIKOR 75 1) 22 HE U P S A%
R 2 SRR R v — 52 H SE AR

B2, ARSCHFFE R I VIKOR TS5 B 52 B0 B BAS R RT-HE,  FLX b H00] 57 f 38 P B 5
BOK. Hln, B0T K E=ENRERECTHPESIACR, SR, SETTRAINHA OHZAE TR,
B4 RGHEEGH S5 SEIZ, SHE BT 3000 N A RE#, F AT A ERE
MR TAE, SEBSRCERNT, WL H. VIKOR AT HEERRER: Wil E S “/EiEE
SR, CEFHUTAREE” . CFAENEIMN T . CAEERSRIRAMESY DR “SERAEERS M
W7 T A RR BT R, ik, VIKOR 1340 e fi6e X BEHH, H B IR AR EUK 72 VIKOR 115
SRR, BIHEUL, FEABIRIN E AKIC BN B F AL, 2 AREEZ VR MR, EARIR 2
ROV BB S @A T L 2BR, SEFEIE, 1% KI5 MG 8 Re ke RGN T 55— R
SEFPE VAL 45 SR —B[4], TRERRUCH, 2 v PSR T BT R R VAR A B 2% 5 B N ART AR BT RV ()3
W [18].

8. HIREEW

ST R I (—) BRI T 2022 ERT A HOFE TRl & Python 15 5 15 VIKOR 7714 ) 2 I P S 7Y
LR AE R AR VPR T TR AT — e M se e, SBUEARAE Rt S seitE; (52) X
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ANF R RE(V)RT T VIKOR ERITHE SRR BRI AR PSR 3 s (=) FERH 2 HEN RSy ik
PP AT DI PP A S B N - 52 45 o R e, 2 L0 R 1 e VP it o 0 PRI 2, D g DA 5 )
SRSV G TN S E S SR iy Rl R P S S UL S £ 7P N [Tl 8 T

T VLRSS0, AR N () NEARRE B 1FE 1) B IR RS A S PPN A
B R IR R, AT 5INPT, A AVE, DRI 5SS TR (=) ZHENIRE
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