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Fig.1 Academic performance in biochemistry and
molecular biology among clinical students
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Table 1 Teaching materials for the lipid metabolism chapter
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Table 2 Teaching design for fatty acid anabolism and catabolism
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Table 3 Generative Al-assisted post—class teaching
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Fig.2 Questionnaire survey results of the need for generative Al-assisted learning in biochemistry and molecular

biology courses
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Fig.3 Questionnaire survey results of the effectiveness of generative Al-assisted learning in biochemistry and molecular

biology courses
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Exploration and Practice of a Generative Al-assisted Four—dimensional
Integration Platform of “Teaching, Learning, Evaluation, and Research” for
The Biochemistry and Molecular Biology Courses’
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Abstract Objective Biochemistry and Molecular Biology, a discipline that elucidates life phenomena at the
molecular level, serves as a core foundational course in medical education. It provides the theoretical basis for
studying other basic and clinical medical subjects, as well as for understanding pathogenesis, disease diagnosis,
and treatment. However, its complex content and highly abstract concepts have posed a dual challenge to
traditional teaching models: “inefficient instruction” and ‘“inadequate learning outcomes”. Within limited

classroom hours, how to engage students and stimulate their intrinsic motivation, and how to help them recognize,
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understand, and develop a passion for biochemistry from the perspective of the discipline’s essence, have long
been key focuses of curriculum research. Methods Using the lipid metabolism chapter as an example, this study
employs “Rain Classroom”, a generative artificial intelligence (Al)-assisted platform, to support education in four
dimensions: teaching, learning, evaluation, and research. In teaching, it assists instructors through virtual
experiments, lesson preparation support, knowledge mapping, and assignment design. For learning, it serves as an
intelligent study assistant for students, providing automated assignment review, enabling educational resource
sharing, and facilitating personalized learning pathways. In evaluation, the platform automates assignment
grading, analyzes student performance data, and offers diagnostic feedback and teaching recommendations. In
research, it aids educators in collecting and analyzing teaching data, as well as searching for and summarizing
relevant literature. Results The results indicate that an educational model integrating teacher-led instruction,
student-centered learning, and generative Al assistance significantly enhances teaching quality, students’ self-
directed learning abilities, and knowledge mastery. Furthermore, with the support of generative Al, curriculum-
based ideological education—focusing on cutting-edge disciplinary advances and topical medical issues—helps
cultivate students’ medical spirit of “honoring life and healing the wounded”, thereby fostering the establishment
of appropriate professional values. Finally, while generative Al presents both opportunities and challenges for
higher education, this study also analyzes potential risks in its teaching applications, emphasizing the need for
both instructors and students to avoid over-reliance and to ensure that technological tools consistently serve the
fundamental goals of education. Conclusion This study demonstrates that integrating generative Al, specifically
via the “Rain Classroom” platform, can effectively enhance biochemistry education. By supporting teaching,
learning, evaluation, and research, this approach improves both educational effectiveness and student outcomes. It
also facilitates the incorporation of cutting-edge knowledge and professional ethics, nurturing a patient-centered
mindset. Additionally, the study addresses potential implementation risks to ensure that such technological tools

remain aligned with the core purpose of education.
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