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Abstract

To investigate the mechanisms through which generative artificial intelligence facilitates learning
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in the course “Probability Theory and Mathematical Statistics”, this study conducted an empirical
analysis using reliability and validity tests, regression analysis, and structural equation modeling.
An evaluation model of Al-assisted learning behaviors was constructed and validated, incorporat-
ing key variables such as prompt engineering and critical thinking. Course achievement and learn-
ing satisfaction were further integrated to form a comprehensive learning outcome index. The re-
sults of the structural equation model indicate that prompt engineering competence, critical think-
ing, comprehensive learning outcomes constitutes a significant mediating pathway. Further anal-
yses indicate notable differences in students’ patterns and effectiveness of Al use across different
learning tasks and application scenarios. Students’ core needs are mainly focused on the enhance-
ment of prompt engineering, cultivation of critical thinking, and the deep integration of Al with sub-
ject-specific teaching. This study indicates the intrinsic mechanism by which Al-assisted learning
translates from technological use to learning outcomes, providing empirical support for optimizing
intelligent instructional design and collaborative education models.
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Table 1. Descriptive statistics of core variables in Al-assisted learning
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Table 2. Summary of regression coefficients for regression model of outcome satisfaction and comprehensive learning out-
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Table 3. Summary of path coefficient tests in structural equation modeling
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Table 4. Student Al-assisted learning behavior cluster centers and group distribution

4 FHE A BBFEITARKFORBES R

1T RYEFELR bR X1 THPHER KHK2: (kS 5HAER X3 ARERERA
FEA B (15 Hho%) 76 (51%) 12 (8%) 61 (41%)
PR T 3.81 3.42 4.28
TRIES SIS 3.11 242 3.92
I 4 3.78 3.17 4.18
Gt R 3.63 2.73 4.18
ESENE S &S 3.34 2.02 4.2
W E R 3.75 2.3 437

WAL TE 3 A B R R G, 27 A TR 2R3 AR 5515 St i, R MU AT
%1, DeepSeek MIfmiFIE)y 60.4%; fERCEESIEORY, SARKGESE S HIA 61.1%; ChatGPT.
Kimi sk T EMA —E eSS . X — 3N Al TR SIS S SR HE TR 1 1 45 S %,

DOI: 10.12677/ae.2026.163500 427 HHHRE


https://doi.org/10.12677/ae.2026.163500

R, E

Feprp NG A AR AR A SRS fRIEFE T H, 42T AL Fih7 > R

A AlLFHBYY 2 E R S A E L 1 AR R BRI, —RRTHER TR,
ERAFF A5 TS ARSI T, RS EMANERYE, P AL RO =281 Al T
BSREROHIRA . R >MESRER S WY Al I 58RI, WA AR IR, X
BeRR SR TN TR RE R KB b 22 AR 18 B G R I h KRR, ks HEE AW
By 1 ST 17 o

BOEH: AVBBNEFRRDT
Y BeEgt

%Diﬂ}ﬁa‘“-- — —|-|— | 72 R 08

‘@ftaE'g Ed5EpINE
2 e \E:féfﬁfr W o,
XLEO.S
L_Jwic Qi o
U%E,l%ﬁz I ;ii/_JT

o T’E«—r Pk W% Bt

Figure 1. Word cloud distribution of key focus areas in Al-assisted learning
for students
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