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Abstract: In the era of digital intelligence, the advantages of generative Al technology in data analysis,
intelligent feedback, and other areas provide a new perspectives and solutions for the development of
experimental courses in higher education. This paper takes the polymer chemistry experiment Al assistant
developed by the East China University of Science and Technology as an example to explore an intelligent
teaching solution based on LLM+RAG technology. The Al assistant creates a personalized teaching
model, builds an immersive learning experience, and promotes a new paradigm in intelligent teaching
management, addressing the challenges of resource limitations and inadequate guidance in traditional
experimental teaching. Through the evaluation of experimental teaching outcomes, the majority of students
in the “Al-assisted group” believed that the Al assistant significantly enhanced their theoretical knowledge
and experimental skills, and the teaching model showed positive results. This study validates the feasibility
and advantages of Generative Al in supporting experimental courses in materials science, providing an
innovative example for the digital transformation of higher education, and offering valuable insights for
the broader application of Generative Al in course teaching.
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Figure 1 Operating principle of the polymer chemistry

experiment Al assistant
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Figure 2 The polymer chemistry experiment Al assistant providing experimental guidance to students
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creating a new immersive learning model
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on generative Al technology
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Figure 5 Hierarchical diagram of effectiveness evaluation

indicators for two experimental teaching models
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Z5540 HRHIRER  SURERERREIIA SR
4 S AH 90.72 8231 90.79
{31 ALBDF4H 96.57 91.48 95.82




964 =T

2025 &

=2

R ATBY T 5 AL Giscindl” WG A S Rk

Table 2 Questionnaire survey results statistics of the “Al assistant group” and the “Traditional experiment group”
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