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Abstract

With the development of urban underground space engineering, the traditional education evalua-
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tion system fails to meet the requirements set by national strategies for cultivating innovative, in-
terdisciplinary, and application-oriented talents. As a result, students are showing deficiencies in
engineering practice and lack of innovation capabilities. In response to this situation, this paper
reviews the talent cultivation strategy under the new engineering education paradigm, addressing
the new challenges of integrated evaluation across professional courses. Considering the new de-
mands of talent cultivation and the evolving needs of urban underground space development, a
three-tier evaluation framework has been proposed, encompassing engineering theoretical knowledge,
engineering practical skills, and engineering literacy. The importance of each indicator is deter-
mined through a combination of the Analytic Hierarchy Process (AHP) and the Entropy Weight
Method, reducing the subjectivity inherent in traditional AHP. The new evaluation system has re-
ceived support from multiple projects, promoting the development of both curriculum and practical
teaching. It is conducive to the establishment of an interdisciplinary integration system and the cul-
tivation of application-oriented talents, offering new insights for evaluating engineering talent de-
velopment under the new engineering education paradigm.

Keywords

Underground Space under Emerging Engineering Education, Quality Evaluation, The Analytic
Hierarchy Process (AHP), Combination Weighting

Copyright © 2025 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. 518

W LR R S S R A A SR X R AT FRE DI R TR AAESR, )
T “BHEILR” o CRKATEN” . “AERER T S22 W] [2], BimseHE mEE . HAT,
TS S A B SRR, LA R A BRI A 2R, LA/ NG BLBON R R B
SRR E R FrEE EAUB RS, DA RO TR A AR E SR AR . PR3]
QT RE 1 A8 TR AR TR BRI 0 AR, 28 SRl A 6587 52 B B ol TR A QT RE 1 HOR
Aigtt. NEBUH TR S AARSRMEE, FENNAF MR 1808 SCE kMt . =% F5%[4]
FSRHEDE B TR @R NIRE — R R A AL AR, DL B TR RS S B A AR . RS
[S14F 70 B 7 BT AR R AR AL IR & 500 TRHRRE S G TE, Se il 1 3R i i EAREERZ,
R EL R AP AR BN BB A 58 TR A B e it 1o JB it . SRS (6] T2 2 R IBUJT e 1
AVEG S, Mg 73T IR ER 2 2 RBUA R, 32707 “hrdfE - 2o - RO —Eomk, Rk TR
HEMRER . T[T oM T AA IR E I 2R, B0t Ve B S IS S RN A 1
TR TEAR AR, L T RRSIGHL . HOE PP E O A SR B B AR, X B 1 R A
AR FARYE . A KRR FR B LIS T WIE AL, B 20E W TO0 A 2 Bl 47y
i BE HHER.

ST R A ) AR AR N A FR B th B 2K . AR gt LFR AR SO E R IR, s DL 2 [
FEE AL R X BT R S RAA TR ik, ASCCAZ RV B A T S R, 8t SCER AT
0] 4 1 AL OB WA 8 N A B RS, MR TR IR TE SRBOE NS RN IE R, A4S
TRAUAS B = R Aabrh A R R EEE 2 57, MR RO 3R U i T PR T BT RS 57 R it T
TRERRE SR A SS B BIHT, B LRH L SE B2 e A B R i B ST H RIS % .

DOI: 10.12677/ae.2025.1561044 666 HaidtE


https://doi.org/10.12677/ae.2025.1561044
http://creativecommons.org/licenses/by/4.0/

FH F

2. IIRERTEHGH TEELRESTL AT BRI
2.1, Tl AA 1B RERA IS RE

211 MIMERTATEFHHER

AT AR 2 AR BV BOAROR %R R0 SE R SR M3k 7 22 [R) TRE Tl M LA DA A
TR B, RFEE RS, EEPAELRG RO, TR R AU B T L DL
HAemkig.

2.1.2. BARIER & R — (LR ROFT Bk

ETHCE 2 R M BT TRIEMSI Y, FIRL W AIVE RIECR, HIRREECA TR ARBL AR AL
S RATI AT AEL . PRI, 5 DT T TR OIT SRR, B & 60k 5 L iRz, A
TUEEIRHCA SRR LB FTHA R BV IRFE AR, 51 S22 R R PR 5 TRE N TR S5 & T 17 K & o

2.1.3. KT T=EZE IR A RIOFEXR

IRIZACTT RS 25 (] B KA Ve iy W e i s o, AR B, R 2023 MR, 4
[ b Akia 2 8543.11 A B, HYPUETIMIZE &M KL 76.11%. [N IR 7 H F 25 (8] TAE 7 R
BT, HUF A T B RS B ARRNE R A CSCHERFSERE,  DLR M TR g 1 1 35 B

22. UIRRRTFN IO ATIBFERERD®E

DNRIR T TAREE 5T R 22 R ML AGET K, SR AR B AR O I A TR A R

FE B BIZ DR IR M RN b, R Z R TR N A Rt — P AT R0 R S 2%, RIEERR,
PSRRI A R o Gl LA OB S SR AR OB, THEE RS R 1 #2300 T3 3 R 33 ] T
BAA TR A RO . ARG SR br R S URIER G DL BESCB A R IT, X T H 2 g
N ERAERIE SNSRI R s =R N VR ARE, DO RS TR R ER . E M
FHEZICMER AR B T B ERAA MR R TR TRERFUT A R 05 Bkl 1 s,

TR R A 2]
ﬁ “.
et TREW A RS
g GE AL ‘
7 O BTRRREATHRRER
i SRR R 9 — AL AR BT
5 B L i !

s M2 L B R O35 2 R

L

ISP ARG E A FTRHE R AT TR TERAL AR
WA T TRWESE | | m—mmmmmmmmmmn e

| |
S | HRISSAREE | | RERAHIRA |
WAL FPHEXBEHR A | TESEENE | | WS |
| TEGARARE | | EEEEGFR |
ST LB ————— R i
W TS RORT LA B TRERASNA Wi |

Figure 1. Ideas for reforming the engineering competency evaluation system
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Figure 2. Diagram of establishing the talent evaluation system

2. AR R ILRIEE

BLRES SRl R 2 W TRAZ IR R (A

WILTZ ES T RBLEIRE BUHAE | AR MorEE BRI TR

]
I
]
(D4) [0} (D10) (D13) (D16) 19> (22) 25 |
SR i LAk B RY B4 BIBAEME | THAEH Y LIN25 ] CIESE: -
(D5) (08) 11> (D14) ®17) (20) (23) (26 |
TR B T3 SRR RlEREMA SRR L) AR ATEE RS |
(D6) (09) 012> (D15) (D18) (21) (24) @
|

¥ ¥ ¥

af

I I !
FUIE I IR TR AR RIS | | HE U TR THAR LA R, RSB LA A AR !
e | S, R T 1 RO AT R R, ARG 1, HREARGES, fERRU B |
ST | % | ARSI e B LI !
1 ! |

Figure 3. Talent evaluation system for urban underground space engineering under the background
of emerging engineering education
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Table 2. Judgment matrix of first-level indicators
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Table 3. Judgment matrix of second-level indicators
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Table 4. Judgment matrix of third-level indicators
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Figure 4. Ability-oriented hierarchical knowledge system
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Figure 5. Innovative platform for sand table practical teaching of urban underground engineering
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Figure 6. Sand table practical teaching guided by quality evaluation: Taking the shield method as an example
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