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&) INTRODUCTION & AIM
Generative Al programming assistants are rapidly Research Design > Quasi-experimental study with one-month intervention
integrating into STEM programming classrooms. — ~ - ~
Yet, whether they enhance or weaken college Al-Assisted Learning Group Traditional Teaching Group
students’ computational thinking (CT) remains (Experimental) (Control)
unclear. @
‘..g « Use Al programiming assistants @ :.% o Traditional programming teachng
This Study EXpIGI’ES the dual im paCt of Al (0.g., Copot. ChatGPT) in laarning - o No access to Al assistants |
programming assistants on CT in four dimensions: « Guided prompts & reflection e Same contant & tasks
abstract thinking, algorithm design, problem * Toacher scatfolding
decomposition, and debugging & error correction. \ - < A -
We aim to reveal the dual value and boundary :ﬂ Participants N RIS
- ; : ; 5 (N =~ 120, two intact classes)
conditions of Al tools in university programming - B ! | -
education and propose teaching strategies that _
balance efficiency and thinking cultivation. Data Collection
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Thinking Design Decomposition Error Correction ) Pre-test Teaching Intervention Post-test Data Analysis
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RESULTS & DISCUSSION

Quantitative Results (Post-test) | Qualitative Findings Discussion: Dual Impact
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Thinking and code patlems, promating abalracbon.
100 - Howerver, ovat rellanca may wogien ‘
81.7 83.6 | independent abalraction abiiy. |
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<) 69.1 66.8 69.9 W Algorithm A provides efficent aigorihmic references. |
1 & ] : Design mmprorving leaming efficiency. But some
ot EE] studants acoep? sufedtons bindy e Higher eflicsncy ¢ Over-reliance
E withoul deep understandng. | « Boller periomanie » Reduted struggie
£ 40 - = ¢ More leaming support » Supeicial learming
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."EE' ‘ i Al bk multi-ston analys Lorestsrt cognitive foad Wesnened ranmifer
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Abstract Algorithm Problem Debugging&  Total CT Score ( ; ‘ ; Tk vanestty
Thinking Design Decompodition  Error Correction \ M ; Dobupers A Al significantly improves debugging * Quality of Al imeraction
- - ik‘ Eiroe Covrectimn ﬂ-ffw and error location ﬂhﬁ%}!‘, yol ® TEﬂChﬂ'f ﬂﬂ”ﬂ"ding
The Al-assisted group outperformed the control group in all dimensions and overall CT m SUSS o TR Bl AR I e Student self-regulation
score (p <.0S). The largest gains were in algorithm design and debugging. kiesifying ool Sausk. < J
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_“@"_ Al programming assistants can empower CT development, but may also cause “slacking” when used improperly.
¢ & The key lies in how, when, and for what purpose students use Al tools. |
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However, they also carry the risk of "slacking”, such as over-reliance and shallow
learming.
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Balanced integration with appropriate scaffolding and regulation is essential to

o d . ; i « Investigate the role of self-regulation
maximize the empowering value of Al in programming education, g -

and motivation in Al-assisted leaming.

This study provides empirical evidence for the high-quality developmant of S
education under technology empowarmant.
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