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Abstract

To address the issues of insufficient disciplinary alignment and the ambiguity and randomness in
the evaluation of Al literacy for mathematics majors, this study constructs an Al literacy evaluation
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system based on the Minimum Relative Entropy Combined Weighting-Cloud Model. Building upon
the KSAVE model, we optimized the indicator definitions for mathematics majors to establish the Al
literacy evaluation system; we used the Analytic Hierarchy Process and the entropy weighting method
to determine subjective and objective weights, respectively, and calculated the combined weights
based on the principle of minimum relative entropy; we introduced the cloud model to characterize
evaluation uncertainty and implement grade classification. An empirical analysis was conducted
using a sample of 202 mathematics majors at Nanchang University of Aeronautics. The results indi-
cate that students’ overall Al literacy is at a slightly below-average level, with Al skills being the core
weakness; Al solution design ability and understanding of the mathematical principles underlying
models received the highest weightings; and while mathematics modeling competitions signifi-
cantly enhance Al literacy, their impact is limited to the knowledge and skills levels. This method
integrates expert experience with data patterns and can provide scientific support for Al education
reform and differentiated training in mathematics programs.
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Figure 1. Evaluation index system for Al literacy competency
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Table 2. Descriptive statistical analysis

F 2. RGO

G it-oE 25 AEL i B (%)
5 117 57.92
5]
© 85 42.08
AF 141 69.80
=i
A 61 30.20
R 5t 51 25.25
BB RA]
*z5 151 74.75

Table 3. Questionnaire overall reliability test results
3. BB EEREESR

i T Cronbach’s o %k
Al &i1ig 3 0.904
Al Hifig 3 0.777
Al 2 5N E R 3 0.838
Al 128 3 0.737
RER 12 0.874

SR KMO A 96 0 EEV R AR TR A 58 I W i) 52 738 B AT IR 7, IR 25 R AR 4. KMO
9°0.846, EAFHMIRFEIEAL R AT AR T7 (6 )y 1404.661, 2R il EHdhd & k4T R 170 #r .

Table 4. KMO and Bartlett test results
< 4. KMO FEHFIFG I 45 R

T H il
KMO HUreiE D1 & 4 0.846
EALRTT 1404.661
LR 3RO P R H 66
WEE 0.000

HBE— R BB ITEIR A B 7, FFS5 & oK T5 22 IR A2 ont B 1 aer AR B b AT e e o AR AR
T fas R, ABEFEIRI T 4 AT, SRS R AR ALEGRE. AL SESMEWR. Al
B AR, BRI RN 67.42%, SIS N K T BB R T 0.6, AEE™
HEMRZ XIS, VS RA RIFREHRE, 04 5 Ps.

Table 5. Rotated component matrix

5. MERERHIR ST RERE

LI 15y 1 J84y 2 1545 3 185 4
c1 0.845
C2 0.894
Cc3 0.859
c4 0.710
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gk

C5
C6
Cc7
C8
C9
C10
Cl1
C12

0.857
0.804
0.619

0.712
0.772

0.692
0.614
0.847
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Table 6. Calculation results of index weights
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BCEAR, W 6 .

RRAEEL FVRE MR HAEBE
C1 0.0331 0.0955 0.0607
C2 0.1818 0.1424 0.1738
C3 0.0768 0.1275 0.1069
C4 0.0597 0.0936 0.0808
C5 0.3096 0.0899 0.1802
C6 0.1260 0.1020 0.1225
Cc7 0.0355 0.0502 0.0456
C8 0.0159 0.0672 0.0353
C9 0.0672 0.0472 0.0608
C10 0.0565 0.0529 0.0591
Cl1 0.0260 0.0607 0.0429
C12 0.0119 0.0709 0.0314

3.4. HEFNIEHRZMES S

K FRGEF B AL RFAKCERI N 5 NE: IRZE B2 HaE . RIEF. R, X RARHELL
SHEXE(0,1], (1,2], (2,31, (341, (4,5]. HR#E = BAEFRE TR AR(12), B £R% k=0.05, 35|
B ARE = BT HRE, WEE 7. 32 H Matlab B4 AL ZFRVEN bR E = B, a0l 2 Fros.

Table 7. Mathematical characteristics of standard cloud model

T 7. AETREFEHE

WA 4 Y HLIX [A] W Ex 1% En I He
fRZ(C1) (0.1] 0.5 0.1667 0.0083
B #(C2) 1,2] 15 0.1667 0.0083
HH25(C3) (2,3] 25 0.1667 0.0083
R U7 (C4) (3.4] 35 0.1667 0.0083
.75(C5) (4,5] 45 0.1667 0.0083
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Figure 2. Evaluation standard cloud map
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Table 8. Digital characteristics of each index cloud model
7 8. BT IREHFHHE

— bR S 7% =0 PR EISE 2

c1 (3.2228, 0.9757, 0.3428)
Al (3.0113, 0.6416, 0.2583) c2 (2.9505, 1.0639, 0.3733)
c3 (2.9901, 0.9486, 0.5236)

c4 (3.2525, 1.0741, 0.094)

A2 (2.9913, 0.5689, 0.0621) Cc5 (2.9356, 0.902, 0.1144)
C6 (2.901, 0.9539, 0.0748)

c7 (3.8614, 1.0678, 0.3387)

A3 (3.7544, 0.6159, 0.1973) c8 (3.6535, 1.1183, 0.357)
c9 (3.7327, 0.9986, 0.3223)

C10 (3.698, 1.0364, 0.3406)

A4 (3.3601, 0.5700, 0.1726) c11 (3.1436, 0.8574, 0.1237)
c12 (3.0198, 0.8293, 0.3129)
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Figure 4. Comprehensive evaluation cloud map
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FEE DI Ex=3.5136 B @ T A S 3854 Ex=3.0345, p<0.001 ZHE¥. H4EERE, &
k& AR, AL HRREREL A B, T AL SRS AV Z R ARE.

Table 9. Digital characteristics of Al literacy cloud model
= 9. Al RFE SRR H FHHE

FERUN SAn Al 517 Al Hife Al 5 Al 13
P (3.5136, 0.3256, (3.6118, 0.6338, (3.3146, 0.5694, (3.9222, 0.5632, (3.4002, 0.5371,
= 0.1204) 0.2541) 0.199) 0.1725) 0.1743)
Py (3.0345, 0.3406, (2.8085, 0.6759, (2.8821, 0.576, (3.6977, 0.6302, (3.3465, 0.5811,

= 0.0815) 0.1654) 0.1178) 0.2035) 0.1818)

Table 10. Results of the independent samples t-test
2 10. IIHEA t I INEER

P 4 t{d p (A (RLAM)
Al H1iR 5.170 <0.001
Al Hgg 3.461 <0.001
Al BF 1.617 0.108
Al 153 0.433 0.665
CEERIT 4527 <0.001
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Figure 5. Overall comprehensive cloud comparison of Al literacy
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Figure 6. Dimensional comparison chart of Al literacy
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Al R IR, 0B S ROy AT Al B R R R B SRR, USSR Al RS TR 1)
B BT R T RN SR N T RE ). =, S EEBESIRE Al IR REEIEMX, HURT RS
HRERIm -

4.2. ¥EFEW

B BEXT Al SRR E i A R IR, X S5IA Al IR EEIR RS A, i
WIRFE IR B . A F b B CL T3 Python $s 70« MR8 IR 22 ST S5 URAE,  (H N 1% BEVE 3SR,
BN ST L, M AL 7 R RE IR AL LR RO SR B R T T R, G R LR A M S
AT F R GR AN B REREAR - B8 =, BEXT AL ANRYERE S B i ™ B BUIR, HEAT 222 2> RZE AR IR
Riae EN I EAT BRI B, A U0 AN R RN BE A ) 32 AR, )8 O St 2 To e I R U7 %6, &
A H 8 ZHEAER Al RFFRIEF K. =, (S 5EEEES Al ZIKFRRFIEMRE, @il
U B SE R I AINT . BB IS A4 2 S IERTERE, B Al AR SERRFIIR R, R
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ek, FLER

SERRIL TR A AN R A B, TR “ DIBRE . DIRe#” RYETZ).
43. MREBRSRE

i, ATEERM G WA Al EREUE, RETR A AEIFN TR, Al &
U GRES S, HEMRILE E R AT IR, AR E. 5, REAURE
FE AR TRl R 202 0, REPERIR. RIS Al ETRT R
K5, BIIAI BB B ST RREASERE, TFRE R, £ R AL,
MR B L

EHEWH

2025 FVLVGE @@ S R BUF BOE B AT “ Bkl =ibhE ALKEE: MR 10 55 50HR
BEBE MEARRESLE” (5. BKIG-2026-8-36).
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