74

THHEIBARSHE#IR H14E HTH 20269107
Journal of Computer Technology and Education Vol. 14 No.7 October 2026

Al BTRITE B4 F[RY Python 32 FIITIRIZEH F L

53
RA N BRER

JUIRZRBREE RS, Wbl 528225

B B B AIGC BRI &, MRS s LR O AL R ST 3 AV B T B (R R R Re [ TR R, thafiesd:
TR S VE S AL A TERE TSR R S A . BEXT AT BHRSRFRECE AT R IR A R . AWLIMERE 71 5
s, ASCKFE Python FEFBCHIRERE, DU RiEE A M shm ot H 2NHer . #ErBtit o P Manim 7 3h iy n]
AL T H 3, BT AL 5 . ZHUBURIESE TR O IR AT SBINLE], 8" S —ah & — S H—h " M E P it it
HEE, RGHFZAENBIE. 5% RASMEBEYE. kY], Z8aUE e a2 1, #7h
A TR R A SRR A S ARSI IERE ), TERR T I SRS YRR 1 RAEECEAIIN, D9 AT AR R BOTHR I I 2L
AR TR R SE R AR .

S Python %, IS4, AHLYIE. Manim

Teaching Reform and Practice of Computational Thinking-
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Binglin Lu Fang Liu Jiansong Chen

School of Information Management and Engineering Neusoft Institute
Foshan 528225, China
lubinglin@nuit.edu.cn

Abstract—With the widespread adoption of AIGC technologies, code generation tools have become prevalent aids in
students' programming learning. While lowering the barrier to programming, these tools have also induced learning
inertia and deficiencies in code verification capabilities. To address the inadequacies in computational thinking
cultivation and human-Al collaboration skills in Al-era programming education, this study proposes a four-tier
progressive mathematical animation project-based teaching model within a Python programming course. Leveraging
Manim mathematical animations as the visualization vehicle, the instructional design forms a natural safeguard against
Al over-reliance through visual barriers and parameter sensitivity. Through a four-level progressive project chain
spanning static, dynamic, interactive, and extended phases, the model systematically develops students' verification
thinking, algorithmic thinking, systems thinking, and abstract thinking. Empirical results indicate that this model
effectively mitigates learning inertia, enhances students' problem decomposition, logical construction, and code
verification abilities, and fosters a virtuous closed-loop teaching paradigm that is scenario-driven and thinking-
progressive, offering a replicable practical pathway for programming course reform in the Al era.
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