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Abstract

Taking the engineering training teaching process in colleges and universities as the research con-
text, this study employs the Analytic Hierarchy Process (AHP) and Fuzzy Comprehensive Evalua-
tion method to systematically assess the effectiveness of engineering training. The aim is to pre-
cisely identify the key factors affecting the quality of engineering training, thereby providing the-
oretical support and practical guidance for optimizing training teaching plans and enhancing stu-
dents’ engineering practice abilities. First, an evaluation system for engineering training effec-
tiveness is constructed based on AHP. Combined with expert reviews and the experience of train-
ing instructors, judgment matrices are established through pairwise comparisons, and weights
are assigned to indicators at each level after consistency testing. Subsequently, evaluation data
are collected through questionnaires distributed to teachers, membership functions of each indi-
cator are determined, and a fuzzy comprehensive evaluation matrix is constructed. Finally, an
empirical analysis is conducted with the engineering training teaching practice of three classes
majoring in mechanical engineering at a certain university as the research object. The results
show that the AHP-Fuzzy Comprehensive Evaluation method can effectively quantify the effective-
ness of engineering training, among which the level of knowledge mastery and practical operation
ability are the core factors affecting training effectiveness. The evaluation system and analytical
framework constructed in this study can provide a scientific basis for improving the teaching
quality of engineering training.
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AR, AELLA T R A [ R 4R TARE I ZRBE T RURE M [9]. JEHAT I RN sKBe. BB WME RS
BN L YERE SN ER G BN B FEIA AN AL
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Table 1. Evaluation system
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4.1. WEFIEER

Table 2. Judgment matrix scale meaning table

= 2. FIBTREFEAREE & X%

FREE 52X HEREE
1 [ 45 H % [EROSE Y El= AR o S
3 T P ZALL, BTN RIER R R R 2
5 R P ZALL, BT NRIREE N RIR YR
7 5iR 2 PRI, BT — AR R — AN R A
9 e PRI, BT — AR R — AR
2. 4. 6.8 Hh e fEL Fon B EVE SR T LA E PN R R )
1~9 [ {813 S Ji B RN PR PR 2R S 4 VP LU ) B 221

DOI: 10.12677/ve.2026.158346 332 WO A e


https://doi.org/10.12677/ve.2026.158346

GESSEE S

KH 9 73 b V2 g W R B, 380 11 A7 TR IR 98 L SOV R R % 2 AR bR AT 1
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[1.000 1.214 1.253 1.326 1.388]
0.824 1.000 1.178 1.221 1.253
E=|0.798 0.849 1.000 1.132 1.178
0.754 0.819 0.883 1.000 1.105
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[1.000 0.582 0.495 0.368]
1.718 1.000 0.851 0.632
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1.894 1.164 1.000 0.838
12262 1389 1.193 1.000 |
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Table 3. Consistency test results of the first level index judgment matrix G
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Table 4. Hierarchical sort combined weights
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Table 5. Questionnaire scores and evaluates the statistical results of each indicator of engineering training
= 5. AERIEN TREIIGSIERIT NS ER
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w13 HL T HL - A R AR 0.09 0.55 0.27 0.00 0.09
w4 E5 AT AR IR A R 5 0.27 0.36 0.27 0.01 0.09
w21 &GN & BRI 0.36 0.18 0.36 0.09 0.01
SR fERE )y W22 JeEE R R AR 0.27 0.18 0.36 0.09 0.10
w2 w23 HL L SRS UE 5 0.27 0.36 0.18 0.09 0.10
w24 SR A RIEIAT 0.55 0.18 0.18 0.00 0.09
w31 H—A i) R R 0.27 0.36 0.27 0.10 0.09
TR 561 w32 BS UL £ VL FH e 0.27 036 0.18 0.09 0.10
Hifie/s w3 w33 T 27 REIH % 0.18 0.27 0.45 0.00 0.10
w34 WIS Ak Re 0.18 0.45 0.27 0.00 0.10
wal B—AESPMERE 0.27 0.45 0.18 0.01 0.09
B M 5 WAL 5 TUAT 55 14 T i P A 036 0.36 0.18 0.00 0.10
BRI wa w43 Bk i BRI 0.36 0.36 0.18 0.00 0.10
wéd R AR = TR 0.36 0.45 0.09 0.00 0.10
w51 TS5 EHHEE 0.36 0.18 0.36 0.01 0.09
2 STHE N5 w52 SARIRE T F 0.36 0.18 0.27 0.10 0.09
R w5 w53 Sl P 2 N R 0.36 0.45 0.09 0.00 0.10
w54 BV fE BRI A B2 0.45 0.27 0.18 0.00 0.10
HH¢ 5 ml A

[0.27 027 036 0.01 0.09]

B - 0.18 0.73 0.00 0.00 0.09

0.09 0.55 0.27 0.00 0.09

1027 0.36 0.27 0.01 0.09]

(036 0.18 0.36 0.09 0.01]

B, - 0.27 0.18 0.36 0.09 0.10

0.27 0.36 0.18 0.09 0.10

10.55 0.18 0.18 0.00 0.09 |

[0.27 036 0.27 0.10 0.09]

B = 0.27 0.36 0.18 0.09 0.10

0.18 0.27 045 0.00 0.10

10.18 045 0.27 0.00 0.10

[0.27 0.45 0.18 0.01 0.09]

B, - 0.36 0.36 0.18 0.00 0.10

0.36 036 0.18 0.00 0.10
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036 0.18 036 0.01 0.09
1036 0.18 027 0.10 0.09
> 1036 045 0.09 0.00 0.10
0.45 0.27 0.18 0.00 0.10

B, 47 FR VP TR RS A7 B b 4 bR B, KA 2 GHON 5 o R AR, ()
St RO X B AT IHE, 1 D, =W x B, T8 S hr b & e 45
0.27 027 036 0.01 0.09
0.18 0.73 0.00 0.00 0.09
0.09 0.55 0.27 0.00 0.09
0.27 036 0.27 0.01 0.09

D, =W, x B, =[0.1311,0.0923,0.0537,0.0351] x

=[0.0663,0.1449,0.0712,0.0017,0.0281]
CEEIESE
D, =[0.0425,0.1169,0.0578,0.0015,0.0281]
D; =[0.0328,0.0765,0.0439,0.0011,0.0236]
D, =[0.0285,0.0679,0.0342,0.0009,0.0224]
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M EFEARAE i P ISR G SRR, & e iR LA NGRR3R AR O s AL B s T JS =
ANYEFERE IR TR UK AR, I A BAR R E G IR . BRALRAE PN AR BN, 12 TR IR
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THY 0.1489, B S B B fRER, (HRE RS = i & 8 A H AR A7 75 B A2 23 ] o
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W5 AL SRR A IR REHER A, SEELMEAL S ST IR AR ARG HE S 2 [13]. XA G LRI 22 AR5
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) 5 ST R R OR B A v T A0k, DR SBIE BLR BE RN T BC B S b IR H . Biltn, SR
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