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Abstract

Master of Engineering education is an important way to cultivate high-level, application-oriented
engineering talents, and the quality of its cultivation will directly affect the supply of engineering
manpower in China. The evaluation of engineering master’s learning outcomes laterally reflects
the evaluation of the quality of engineering master’s education, and it is of great significance to
improve the evaluation index system of engineering master’s learning outcomes in order to op-
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timize the engineering manpower training mode. This paper adopts the Delphi method and AHP
hierarchical analysis method to screen out the core indicators and determine the weights of the
indicators, and initially constructs the evaluation index system of engineering master’s degree
learning outcomes composed of two first-level indicators of “general learning outcomes” and “pro-
fessional learning outcomes”, six second-level indicators and 34 third-level indicators. Learning
outcomes evaluation index system, found that China’s current stage of the requirements for the
master of engineering more emphasis on “general competence”, the lack of professional compe-
tence, for the future of the master of engineering cultivation mode change and evaluation dimen-
sions of the change provides a reference.

Keywords

Master of Engineering, Learning Outcomes, Evaluation

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|15

TR NA A G 2% i) i e AR, TRE R A R S I 51 e A0 [X 3k
Dt os K R BB SR o B —Fe R A AR S R A AR 48 Bk e T O U SR ARV 1],
ST IR IR R4, AT ARG RS, B 5 T & 2R TR A A TR K StFEE,
TEABREIRAE DT IIRAR, AR =180 I 1 SR0RA =0 1 347, SR iR Aer= “ B2k M
“RIFTE” , NABEFRUME R I EUONIEAR TR, B SO0 TR RN A (S B i 0 R 5 Ak 1) R R
JIPEH THRRESR . T AE BB AE A SR E TR EERAA N FERE, EANA R TAE R
W Zh B 2O BT, TARAE A IR T 2 AL 20 T3 AL B AL s 2 I AR RS A
175 2
2. [ajEfRE

AR, EZAWH BRI AR % . 2017 45, A 0 1E U8 3h TR EE I
AT MR T A, HE3h T2 B8 T Ee A, ORRE AR LA 7R AR . 2018 4F TR U 41 %5 T FEhi
TR TREE LA, REER TERE SR RFRE, EERAAERSRE 37 A TR,
4 DT LU — M NP5 B 8 NS 2020 4, HEMAM CEAAMHF R AERE KR
2%2(2020~2025)) , (L)Y RH LB AT KRR N “F] 2025 4F, DIEZKE R, X
AU AN S R RONE AT, B B R E A2, K b S B T A A A A
KB A FE AR 0 A AR =4y 2 A A [2]. 7 B2 E i T AR TR A KR EY 40, 2020 4 Llk 2= A7 B
FiA 602,495 N, P HEE R 60.83%; TR 5 M AL i 70 A8 ABEELEE N 34.18%. 2023 4, (B #
SR SR AR PR G TN A AR BT R R REEIET, JUHR A s ORI SR
HEE AU O, AU R DL R T AR TR 2 A 51 R Tl 2 A A AR A B, B T SR AR AT R
AAaFAIR, e8I B TRE L A At 22 A USRI [3]. SR1, BEE KUY 47,
TR ) WY R H AR Bk, 7RI TR S 01 BT oA I
R R PN R R AR T DA [ i)

DOI: 10.12677/0rf.2024.142230 1334 18 %5 S 2


https://doi.org/10.12677/orf.2024.142230
http://creativecommons.org/licenses/by/4.0/

PR A XS T BF FU2E B BT B PP 0 R B rh T A\ B A, BB IRAEBEE . I EA
iy BHRIRON SR RSP H AR, BAL T i (45 R 2 VY, PR R I SR SRR 55
B—fgbr, B —ERRME. ERFAEAR, TR AT KRR BRI, RN H
ST RRROR DL T8k, AR B SR DA B2 R At S AR R IR B LA, R AR T
RS ST R A S B AT 27 ST R AR DU TR b 1 97 05 SR IK 2t b, B2ty i AR
Bl S BCR PP FE AR AR R, KIEIE s R B S TRERT L IR 10 B s 5 B R5E%, N RERTT
TREHAANA R FRERES %,

3. IEMTE IR iR ERBENERKIE
3.1. BRFRE

KBRS, ENIMAFR AT 78 XSk, Eis b, Bea E ARSI AR
FAARE XN “FAE NG BEE I SRR o L IREEECR TR, TR RO ANE . T
SRR SR UEMI[4]7 o TICJE/RINN A 2 ST R 2 A 22 2T R 7 Y, BAEIARD. BCREANT
B NSRS IS OLS ). RN, I ECRMERRN AR L “CEIRORT DU “EE)
7, BRI S R 32 th 2 ST S BUN S AN RR[6]; 3B DN AR S R
JUSP Ly, TSR A A IR AR R SRR, MR AR S R R S S
Fi € B — RINR A SRR R — AP RNR . BRENRBEST” [7].

LR LRI, ARWETCRAE R B A E RE AR S EE . SEEMEN. $hES
ITREERIR” B L. RSB TR LR, Sha TR AG R “TRIM” 5 “sem” , A
FENA TR A 27 5] BRI K 2 A 2 ST R B, (EARE AN B AN, B CREA 42 ) R 2 4
TREI 2 5 TU A BB A SC B 5% ) 25 T oW Ar RS IR, 5 B 2 5 R ATl 27 3T R
RPASTI T -

3.2. IERMRAE

MRV “HEAt RN (ORI, R BRI HORE, B #IREN R W,
JE B HE HEAT N A 590 7 S A SO O e R TR e o AR 38 ARG SEBAE R R E |
FRIT TARTI 5 ST BRI, em 2, TAR 5 R AR BRI 20 A S5 75
CEAPEEREAR R, . DR, AR A A RV T AL 005 5T R, SR WM TR L (3% AR
HoE ERR. SRR AR 45 A R S AR T S R 2 AT 40, AR DA S LA B
IS A, WA PRENSUX— MG SR F 74 = KU —— A s (Cognitive Domain) . 5 B i35k
(Affective Domain) 3 1EH; 58438 (Psychomotor Domain), 1%y T2 L% 2] R R - 32 4t 174K HE .
AT TR OB AR G, M5 3L R H AR TR 2 5 R 1 — B 45 5
%, JFCHIBRR A, MBI ST SRR i R AT B R SR, S TR 2 )
BBV R R B0 5 AR

4. TENIBFRIZEN B ARSI AR
4.1. TN IEFRAIEL

AR 42 2 R 0 25 B s LR H A TR A B i . 18 B304 H i 1
FERT A2 ST R IE S, TR R E AR AR = KRR 7 I i ) 4 H i A2 A
b ST BCR ISR T, 5 EEAE I = R LAl b 4 ) TR 2 51 R PAN B3 AT 20 A0

DOI: 10.12677/0rf.2024.142230 1335 1B 512


https://doi.org/10.12677/orf.2024.142230

o AL T2 A A ST R VA, S HUE A M OG22 57 o) R BT AR 4 H DR - 35 IR b
TREENVAATEARAE . SR T REIN A 15 77 T S il 2 Ui A Aok DA S TREA b 15 97 7 S48 Sk, M
BMP A T A IR A, AR S 2 2T BOR TR AR 7 MERIE TRERI - (M5 9% H bt &, e &
W2 S SR TR R A . JE A A Nvivol2.0 BAFRIEILIRBEARBEAT BRSO 0, W T2 2] R AN
Bb 22 SRR AN ESE XSO BERREAT A IS B R 7y, RETERL 2 A — R d8hr, 6 D> ZaRmRAI 32
DGR RPN TR R RO 1), EABIEG R TR AR ) Ak«

Table 1. Indicator system for evaluating learning outcomes of master of engineering (draft)
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Table 2. Comparison of the results of the first round of expert consultation with changes in the content of the indicators
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Table 3. Comparison of the results of the second round of expert consultation with changes in the content of the indicators
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Table 4. Evaluation indicator system for learning outcomes of master of engineering (final draft)
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Figure 1. Hierarchical structure of the evaluation index system of engineering master’s learning outcomes
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Table 5. Comprehensive judgment matrix and consistency test for secondary indicators

5. ZRIERRR A FIBTE M S — AL

AR A2 ) R WHSE Lldkee  @AHIR @EAREE BAE BlkanR RE
SR 1 1 8 1 3 5 0.332
Ll HiRe 1 1 2 1 0.5 1 0.1529
SEEERsITA 0.125 0.5 1 0.5 0.3333 1 0.0667
WA HRE 1 1 2 1 2 2 0.2023
TS E 0.3333 2 3 0.5 1 1 0.1485
Tl JniR 0.2 1 1 0.5 1 1 0.0976
— RIS : A 6.4897; CR=0.0777<0.1
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Table 6. Comprehensive judgment matrix and consistency test for the three levels of indicators under “generic attitude”

Fo. “BASE” TR=

BRIt AP S —H 0L

ay [2%) ﬂi
a 1 1 0.5
a) 1 1 0.5

— RIS A 2.0000; CI=0.3320; CR=0.0000<0.1

Table 7. Comprehensive judgment matrix and consistency test for the three levels of indicators under “general knowledge”

F7. “BRMR” TRZREFREEFIBERS—HIHRE

b b, bs by B
by 1 8 8 5 0.6865
b, 0.125 1 0.3333 1 0.0746
bs 0.125 3 1 1 0.1311
by 0.2 1 1 1 0.1078

— RIS A 4.1823; CI=0.0667; CR=0.0683<0.1

Table 8. Comprehensive judgment matrix and consistency test for the three levels of indicators under “generic skills”
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¢l c c3 Cs Ccs s ¢y Ccs N E
c 1 1 5 5 1 1 2 0.2 0.1097
) 1 1 1 5 0.25 0.1667 0.3333 0.125 0.0504
c3 0.2 1 1 3 0.25 0.2 0.25 0.125 0.0351
Cyq 0.2 0.2 0.3333 1 0.25 0.2 0.2 0.1667 0.0241
Cs 1 4 4 4 1 0.3333 2 0.1667 0.1057
Cs 1 6 5 5 3 1 3 0.2 0.1707
¢ 0.5 3 4 5 0.5 0.3333 1 0.1667 0.0816
cg 5 8 8 6 6 5 6 1 0.4227

— RIS Ap: 8.9341; CI=0.2023; CR=0.0946<0.1

Table 9. Comprehensive judgment matrix and consistency test for the three-level indicators under “professional attitude”
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d, 1 0.125 1 1 0.25 0.0543
d, 8 1 8 8 8 0.6499
d; 1 0.125 1 1 0.2 0.0525
dy 1 0.125 1 1 0.2 0.0525
ds 4 0.125 5 5 1 0.1909

RIS . A 5.3103; CI=0.1485; CR=0.0693 <0.1

DOI: 10.12677/0rf.2024.142230 1340 2 SR

i
.


https://doi.org/10.12677/orf.2024.142230

Table 10. Comprehensive judgment matrix and consistency test for the three levels of indicators under “professional know-
ledge”
F10. “BAER” TR=RIERGEEFIREM S —H 00

e e e ey es e A
el 1 5 3 1 1 3 0.2511
e 0.2 1 0.5 0.3333 1 1 0.0736
e; 0.3333 2 1 0.2 1 6 0.1285
ey 1 3 5 1 5 8 0.378
es 1 1 1 0.2 1 3 0.1209
e 0.3333 1 0.1667 0.125 0.3333 1 0.0479

—MEREIS . Apax: 6.5610; CI=0.0976; CR=0.0890<0.1

Table 11. Comprehensive judgment matrix and consistency test for three-level indicators under “professional skills”
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f 1 3 4 4 4 4 4 4 4 0.3033
f 0.3333 1 1 1 0.25 0.1667 1 1 1 0.0476
£ 0.25 1 1 0.25 0.1667 0.1667 1 1 1 0.0401
fa 0.25 1 4 1 0.25 0.125 1 1 1 0.0559
5 0.25 4 6 4 1 0.1667 1 1 1 0.1038
fo 0.25 6 6 8 6 1 6 6 6 0.2906
1 0.25 1 1 1 1 0.1667 1 1 1 0.0529
fs 0.25 1 1 1 1 0.1667 1 1 1 0.0529
f 0.25 1 1 1 1 0.1667 1 1 1 0.0529

— MR A 10.0293; CI=0.1529; CR=0.0881<0.1
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Table 12. Weighting table of the evaluation index system of engineering master's learning outcomes

12, TRRMEF I BRITNERERINER

— AR bR B AR bR HAR B EXEiEt FAR B AR
I8 25 ) R 0.601 a 0.332 a 0.5 0.166
a, 0.5 0.166
b 0.0667 by 0.6865 0.0458
b, 0.0746 0.005
bs 0.1311 0.0087
by 0.1078 0.0072
c 0.2023 c 0.1097 0.0222
c 0.0504 0.0102
c; 0.0351 0.0071
cy 0.0241 0.0049
Cs 0.1057 0.0214
Co 0.1707 0.0345
¢y 0.0816 0.0165
cg 0.4227 0.0855
S R 0.399 d 0.1485 d 0.0543 0.0081
dy 0.6499 0.0965
ds 0.0525 0.0078
dy 0.0525 0.0078
ds 0.1909 0.0284
e 0.0976 e 0.2511 0.0245
e 0.0736 0.0072
e 0.1285 0.0125
ey 0.378 0.0369
es 0.1209 0.0118
€6 0.0479 0.0047
f 0.1529 f 0.3033 0.0464
f 0.0476 0.0073
f 0.0401 0.0061
fa 0.0559 0.0085
fs 0.1038 0.0159
6 0.2906 0.0444
f 0.0529 0.0081
I 0.0529 0.0081
fo 0.0529 0.0081
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