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Empirical Study on Ai - Driven Teaching Reform in Environmental Design:
the Impact of Project — based Learning on Students’ Learning Outcomes

and Creativity

ZHANG Shuang, LIANG Xufang "
( Changchun University of Science and Technology, Changchun 130022, China)

Abstract: This study investigates the impact of the “Al — aided design + Project — Based Learning
(PBL)” model on innovation capabilities and learning outcomes of environmental design students, addressing
the limitations of traditional teaching in efficiency, creativity, and collaboration. A four — dimensional
theoretical framework (“technology empowerment — project practice — learning effectiveness — innovation
capability”) was constructed based on constructivism and the Technology Acceptance Model (TAM). A 6 —
week quasi — experiment was conducted with 186 students from three universities in Jilin Province, divided
into an experimental group ( Al tools + PBL collaboration) and a control group ( traditional teaching).
Quantitative data revealed that the experimental group significantly outperformed the control group in post —
test learning motivation (3.95 +0. 39 vs. 3. 60 +£0. 44) , innovation propensity (3.85 +0.52 vs. 3.50 0.
47), and project evaluation scores (81.7 £5.3 vs.76.8 £5.8) (p <0.05). Al tools reduced conceptualization
cycles by 60% through “generate — filter — optimize” workflows, while PBL enhanced team collaboration
efficiency. Qualitative analysis identified technology acceptance (3 =0.43) and collaboration intensity (B =
0.37) as key predictors of innovation capability. Findings demonstrate that the “Al + PBL” dual — driven
model effectively enhances design thinking and innovation, offering an empirical paradigm for digital
transformation in design education. Optimization strategies should prioritize faculty training, resource
allocation, and stratified teaching approaches to address variations in students’ technological adaptability.

Key words: Al — aided design; teaching reform of environmental design; empirical study; project — based

learning; learning outcomes; creativity
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