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Abstract

In recent years, the rapid advancement of artificial intelligence has generated a twofold impact on
both teaching and learning: when applied appropriately, it enhances instructional quality and
learning efficiency, yet improper use can undermine educational outcomes. This study examines
the blended teaching reform strategy characterized by “three-dimensional integration, two-track
driving, and Al empowerment”, which has been implemented in the public foundational course Ad-
vanced Mathematics at Beibu Gulf University. Employing the fuzzy comprehensive evaluation method,
this research systematically assesses the quality of the reform, with the goal of identifying existing
shortcomings, facilitating ongoing improvement, and establishing a closed-loop mechanism that cy-
cles through “problem identification, teaching reform, renewed problem detection, and continuous
enhancement”. Ultimately, this study aims to support the high-quality development of Beibu Gulf
University while offering practical insights for teaching reform and quality enhancement initiatives
at other higher education institutions.
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Figure 1. Hierarchical analysis model for quality evaluation of teaching reform
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4, | B, | |025 035 025 0.1 0.05
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025 03 025 0.15 0.05
C, =w(By)o R, =(0.232,0.192,0.112,0.16,0.304)| 0.2 0.3 0.3 0.15 0.05
0.15 025 03 02 0.1

| 03 035 02 0.1 0.05]

=(0.2552,0.3188,0.2368,0.1312,0.0580),

DOI: 10.12677/ae.2026.16102306 1962 HHHRE


https://doi.org/10.12677/ae.2026.16102306

A 55

0.4 035 02 005 0
035 04 02 005 0
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BRI LR 1353
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Figure 2. Fuzzy comprehensive rating of primary indicators

B 2. — QIR A S

ME 2 ATEVE W RORESR . BEJI3RTT DL R Bl R PP R RAF, & TR A RAPE LA A
RPN AR TR S, BERSCER RS E U 45 R (80.7844) B L T REIIRTT. RIRK
FEMPFA LA T EE, (H 5 T A MR R 0. IXRW, T BA SOEER TH A R 2 SR
SRAREIR TS 1€ A A 3R TR A S PP LA T B3 T 754 e it — 2D s«

MR ERRTH AR, BRI SHR ISR & PP R AR 4 R

Table 4. Comprehensive evaluation vector of primary indicators

4. —RIERHES TN EE

— Y HE bR 5 R g Eh NEHE LRy £
HR AR 0.2571 0.3531 0.250 0.1106 0.0291 81.26 R 47
[[EVALicPal 0.2516 0.3476 0.2524 0.1124 0.0360 80.76 R 47
EHRRRE 0.2552 0.3188 0.2368 0.1312 0.058 79.37 &
BRI 0.3332 0.3656 0.2208 0.0744 0.0060 84.31 R 4F
TR BN AT B 0.2396 0.3060 0.2604 0.1320 0.062 78.74 &

M 4 T LR H— PR Fa bR AT R R 4 AR -

() IEMPHES, FKEPHEE

FATEAR RAF K UL b B8 T 0.54, oA S R A R(0.6988),  VEM HLIIIA AT AR A
(0.5456). [, Frafatr “RNEks” SBEHKT 0.07, KUV AR SRR AR E A, )

DOI: 10.12677/ae.2026.16102306 1964 HHHRE


https://doi.org/10.12677/ae.2026.16102306

A 55

Ui SRRV o EL IR

Q) BEWERERIARY, B “miE” 51

AR LR “IRTE 7 R C RAE” PRSI IE A THE 0.6988, W m T AR AR, H “AERT
JBEAL 0.006, NETA TR PR AR, XRZAXT WIS + ALKEE” MBS, ORE
PETF 5 TR T TH RO

() B RBREWMATER “R¥WN” 54, BHNERR

P “RF7 FBE RN 02552 F1 02396, 1fi “&F + ANEHE” BitEEE 25X 0.1892
H10.1940, 12T HAFE bR (B 2 FE AL 0.0804). X Sy AR (b B 4E . RIS EIR%
B AR AAE R FID ST ALGEA B B PP 483 Y 2 1% 07 sUAE A R v AR A V2 AR, PRI O
TG T HF A

@) FREEERIRAR “HEMAL” SHEE

PR I TR SR B 22 AE 0.01 AP, ZRA1F MU ZE 0.49 4o X ULBATE ST BC= e, “ il
187 5 “ge )ik AR, KRB CEERERE 7 B R8T AR S BT

5) ZETMRERE “RELR” BE

RPN ) R IR A —— WA T “ RIF” £4(0.3388), H “fiF + RIF” Rildh
LIk 0.6028, “&Hi& + AGHE” 4 0.1522. o MEARY: SUERERAELT “RIEF” FRAKF, 1A
FARTEE AT KT R IR RS, A R SR e R o BV R

3.6. FFWERIGFEF S RERRIIEL 534

NEAVE “ Z4Efhs « LIRS « ALREE” V& 3B SOt Sl B Se Rz, AR it &
HMGER 10 MTBERSE 458 £ 2246 (R iR mRau T 1 SeEar e st e b, MWER iy B
K2, AT e S A R B AR R FE VAN BE AT RS LA

BERTAEGHFER), FEH TN N 64.25 4, AT RAgLinsk, AR REIE 46.5%, £
IR A R B IA B R B AR o INBRSRr A G5 K TRF5(90 23 e VA 1) 5 FACN 9.3%, R 47(80~89
SN 11.6%, HE5E(60~79 70) ditEoA 32.6%, mor BeF A BRI, MG 2 “m TEFR” EE.
b2 o M S R A3 1 LRI, SRRV N A A o FELE P 2% PR S S e R R SR H (43 30 47)
R AN 7.8 4, ROV, BRI T TR . X — 4 RR Y, RS
B E 2 AR IR FE B RO S . R BRI T A B AR, AR “REAH”
A HIMR 2 -

MERFERERHFER), R TP RTIE 72.84 4, BOCERTIRE 8.59 7, WIEIA 13.4%. A M
RN N PR 16.3%, BRIEEEIE 30 NE AL, RFBEESCE BE PR T AW A A sl Mk
SO MENE, MELEIN 9.3%, HEGFHEIFRAZR 30.2% (5K 18.6 MHT M), G FAZ
44.2% (K 11.6 NE D), MO AR A TR HIEEHE B, SO0 “ RIGEMN, SEEEK
TEFEAR” (1 RAERALAFAE . OB AN Z, FERERZE H PRI E 153 4F, BECERTY
K —1%, ROFRRNBHEK, W REEMSER, AR, S SN EHEE 75
RS .

FRBAAID R, AL BREERIZCE SR DL R 7 TR HE T RRER . H—, Al B TR Re%
Be. SRR BERAT)REE N E AR R AERI T . MR IIARISCRE, A ROREN TR E R “ G
SANMRIRARTE 2" 2 IR RSE s =, BOE R AN E S ST ) AT B ) BGHIE AT 255 Ak
T E A IR AR 0 S BN LSRRI RE, (R T AR 1) R RUAR T AL, K=, O

DOI: 10.12677/ae.2026.16102306 1965 HHHRE


https://doi.org/10.12677/ae.2026.16102306

AR 5

PEPATHLEI SN (ST R SRR S AE— R A T« EE SRR B0 SIS, (i
AR 5 HE 5 1 %5

ORI, 75 LI B8 B R T A (A 9.3%), 417 4 SRR THAR 25 MR B A 0 R
W, JRLERT (RN (F 5 . FEHCHE SRR A R AT T — A, BLSEBL “HERE, 0L Rk
AL T AR T H A7

4. IRBEH

AT TR ER VRIS, W& 1T R R S Ber O R R IR AR A Sl R AR
PAGARHEAT RGO SAUEIE, BERSTE MT TR AS R R A0 A TP 45 RIS AR L. 2B AU B
TR RE AL 24 B o S RE P R ORI RS S I, BN R S B T A e B R
et G O 1€ B BB SRS A U SAIE AR .

EHEWH

IR S AR O TR SRS - WRIRE) - ALIRAE” 10 (AU RARH
50U 5 SR (2026]GB244)

&E ik

[11 B4, £ETF, B, & «—TEWalG =5sh DU 4R s #OM 205 R s P e 5 Se B [T]. Wi R B 24P
R (A RELERR), 2024, 37(2): 78-81.

2] &Y, P, EWFR, F mRIEMURBUNEC RN TTEEE[T]. BHEIC T, 2022(24): 76-78.

[3] S, X, Z=RR, %% ETF OBE BTN A HCE U SL S #U R B S5 A E I AT (0], VR
LR ER(E AR ERR), 2023, 44(4): 84-88.

[4] Batig, X, 577, 2T VPMCD B4 ML B0M#e: s iTN kD). #8108 #1015, 2019(35): 67-
69.

[5] HTHE, skigf, EORAE. TR RSIENEE R ELEE NI QE NS 5T 5 5., 2024, 7(9): 6-9+16.

[6] PBRAZA, LA8, AbEk, %5 BT46 R M SR IR E 202 0 S0 SCE AT ). 0E bk #e B 9T 5 SE Bk, 2024,
7(24): 161-164.

[7] Saaty, T.L. (1980) The Analytic Hierarchy Process. McGraw-Hill.

[8] Herrera-Viedma, E., Alonso, S., Chiclana, F. and Herrera, F. (2007) A Consensus Model for Group Decision Making with
Incomplete Fuzzy Preference Relations. /EEE Transactions on Fuzzy Systems, 15, 863-877.
https://doi.org/10.1109/tfuzz.2006.889952

[91 Xu,Y.J,Da,Q.L.and Liu, L.H. (2009) Normalizing Rank Aggregation Method for Priority of a Fuzzy Preference Relation
and Its Effectiveness. International Journal of Approximate Reasoning, 50, 1287-1297.
https://doi.org/10.1016/j.ijar.2009.06.008

[10] Ehk4c, W58, sKAE. BETHBOMIR IR M N SR PP iR T (0], B 22 P BEEEOR, 2009, 52): 98-
102.

DOI: 10.12677/ae.2026.16102306 1966 HHHRE


https://doi.org/10.12677/ae.2026.16102306
https://doi.org/10.1109/tfuzz.2006.889952
https://doi.org/10.1016/j.ijar.2009.06.008

	基于模糊综合评价法的高等数学教学改革质量评价研究
	摘  要
	关键词
	An Evaluation Study of Teaching Reform Quality in Advanced Mathematics Based on the Fuzzy Comprehensive Evaluation Method
	Abstract
	Keywords
	1. 引言
	2. 基础知识
	2.1. 模糊层次分析法
	2.2. 评估矩阵

	3. 教学改革质量综合评价
	3.1. 问卷调查设计与分析
	3.2. 层次分析模型构建
	3.3. 构造判断矩阵
	3.4. 模糊综合评价
	3.5. 评估结果分析与讨论
	3.6. 教学改革前后学生学习成绩的对比分析

	4. 研究总结
	基金项目
	参考文献

