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Abstract

To address the issues of language-centered instruction, separation between coursework and compe-
titions, and insufficient cultivation of engineering competence in intelligent development courses
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atuniversities, this study proposes a curriculum reconstruction framework oriented toward system
construction capability, driven by course-competition integration and human-AlI collaboration. First,
athree-level progressive capability model—“computational expression, system construction, and
intelligent implementation”—is established to optimize the structure of course objectives. Second,
teaching content is reorganized around intelligent application scenarios, integrating competition-
style problem paradigms to align classroom learning with algorithmic training. Meanwhile, a semes-
ter-long progressive system development task chain is designed, together with alarge-model-assisted
programming mechanism, forming a human-AI collaborative loop of “generation-analysis-optimi-
zation-validation”. Through staged competition reinforcement and an engineering-oriented eval-
uation approach, the reform promotes the coordinated development of foundational skills, algorith-
mic competence, and system implementation ability. Practice demonstrates that the proposed frame-
work effectively enhances students’ abilities in complex problem modeling and system construc-
tion.
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Figure 1. Framework diagram of teaching innovation research
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Figure 2. Design concept of the teaching reform and innovation plan
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Figure 3. Three-level progressive content structure model of “computational expression-system construction-intelligent im-
plementation”
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Table 1. Mapping table between Python syntax knowledge points and functions of the intelligent information management system
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Figure 4. Comparison map of course score distributions before and after the reform
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F, ARSI KA R B i R AT R v, A 20 22 A5 W] RE ™ A A il R B, 5546 B 0
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VRAES LE SR ERER 73T, 30— 2B IR 2 200 Ja S VIR 2 2 RUR I B30

=
2025 F B AR BN RE 7R 5 Bh vk R H (A01GY25F012).
SE 3k

[1] Achiam, J., et al. (2023) GPT-4 Technical Report. arXiv: 2303.08774.

[2] Sébastien, B., Varun, C., Ronen, E., et al. (2023) Sparks of Artificial General Intelligence: Early Experiments with GPT-4.
arXiv: 2303.12712.

[3] #h&HE FLRHERINIESITEI0]. &% TIEEFE I, 2017(3): 1-6.

[4] 2. HLRL @S LREE Rk —— 3 s E AR IR B E ], &% LR E T, 2018(6): 1-3.

[5]  BRfd. TH AR A A EH TRBERE]. EERHEBE VR, 2017, 38(2): 26-35.

[6] #El, TR, RHK, %5 ChatGPT/A RN T8 BEXT HUE IR MARAT SR SN [T]. ERITIE R 2R (HE

BLRR), 2023, 41(7): 26-35.
[71 ®#4. £ OBE W& R Python F2 5 ¥t 202 HAR SRR RG], HENURZERA SR, 2025, 2(8): 12-
14.

(8] HWEAK, FREAAL. TREHHINIES ™ #Bi & 3 RS A B R iR R B[], =55 TREFEFE W, 2019(2): 33-39,
56.

[9] 25, W%, FMA, & AN TEAEMCHHESIRRER S S E BB HERERBWR, 2024, 45Q2):
42-49, 70.

[10] FREE, EFHPE T m SR BT ENL L B BUE R AR ], BECE TR A)), 2016(21): 79-80.

[11] &%, FHRE, &R % Python P27 W 1THE T LI BUF R R[], LREFE5H AR, 2024, 22(2): 54-58.

[12] #MHIE, 228, TEMR. BFE SRR RBEE IR R S ——LL C EE RN QI BEIR,
2025, 13(6): 178-184.

[13] Becker, B.A. and Quille, K. (2019). 50 Years of CS1 at SIGCSE: A Review of the Evolution of Introductory Programming
Education Research. Proceedings of the 50th ACM Technical Symposium on Computer Science Education, Minneapolis, 27
February-2 March 2019, 338-344. https://doi.org/10.1145/3287324.3287432

[14] Luxton-Reilly, A., Simon, Albluwi, L., Becker, B.A., Giannakos, M., Kumar, A.N., ez al. (2018) Introductory Programming:

DOI: 10.12677/ae.2026.164793 1401 HHHRE


https://doi.org/10.12677/ae.2026.164793
https://doi.org/10.1145/3287324.3287432

NS 45

A Systematic Literature Review. Proceedings Companion of the 23rd Annual ACM Conference on Innovation and Technol-
ogy in Computer Science Education, Larnaca, 2-4 July 2018, 55-106. https://doi.org/10.1145/3293881.3295779

[15] Fangohr, H., O’Brien, N., Prabhakar, A., et al. (2015) Teaching Python Programming with Automatic Assessment and Feed-
back Provision. arXiv: 1509.03556.

M F

Table S1. Evaluation rubric for Al code critique ability (Example)
Hige 1. Al RESERH#BE TN E MR )

PN YE ST FRFR UL G|
R PR REVEH R REARRD T RE S AL R 0~25
2y apin RE TR HE 454 SR HOC R 0~25
BB RS BT IS 1) /23 [F) 52 2% i 0~20
Ak g e th A BLAAY 77 2R 5 SE 0~20
BUFRE ST BBV T I 1 30IE 45 2R 0~10

T 72100 7, M FREREVEVEN S0 BB .
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