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Abstract

The development of New Engineering Education imposes increasingly rigorous demands on talent
cultivation in materials science. Nevertheless, within the current teaching framework of the Auto-
motive Engineering Materials course, the application of generative artificial intelligence remains
predominantly confined to a superficial assistive level—typically in the form of intelligent ques-
tion-answering—which is markedly disconnected from authentic research practice. In response,
this study presents and implements a research-oriented pedagogical model that transitions from
“intelligent Q&A” to “experimental validation.” The model is structured around a core loop: Al-as-
sisted generation of verifiable hypotheses, team-based collaborative optimization, and empirical
verification with critical revision. A real-world research task—the Al-assisted design of novel elec-
trolyte materials for lithium batteries—is seamlessly integrated throughout the entire instructional
process. Empirical results show that students, using generative Al tools, successfully screen three
novel compounds. Subsequent laboratory synthesis and electrochemical performance testing re-
veal that the measured properties are substantially improved over those of conventional materials.
The outcomes of this pedagogical case are systematized and are intended for submission to an in-
ternational El-indexed conference for scholarly dissemination. This model effectively narrows the
gap between Al application and research training, thereby achieving a virtuous cycle of “research-en-
hanced learning and learning-supported research.” It offers a replicable pathway for research-ori-
ented teaching reform in materials-related curricula within the context of New Engineering Educa-

tion.
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Figure 1. Construction of the “tool-collaboration-critique” three-level teaching model
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Figure 2. Critique and Validation Stage: Al predictions of the electrochemical performance of BT electrolyte additives (left)
vs. experimental results (right)
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Figure 3. “Theory deduction - experimental verification” double-loop critical training sys-
tem logic diagram
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