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Abstract

To address the weak connection between advanced mathematics and agricultural and forestry dis-
ciplines, the diverse mathematical backgrounds of students, the limited integration of intelligent
technologies, and the predominance of outcome-oriented assessment, this study proposes a teach-
ing reform framework integrating problem chains, knowledge chains, and competency chains.
Starting from typical agricultural and forestry problems such as crop growth analysis, forest re-
source estimation, pest diffusion prediction, and ecological carbon sequestration assessment, a
four-layer knowledge graph linking mathematical knowledge, disciplinary contexts, project tasks,
and competency objectives is constructed. On this basis, Al-supported functions including learning
diagnosis, resource recommendation, intelligent tutoring, case matching, and personalized learn-
ing path guidance are introduced to support differentiated instruction before, during, and after
class. Furthermore, a multidimensional evaluation system covering knowledge acquisition, mathe-
matical application, learning engagement, disciplinary identity, and course satisfaction is devel-
oped. The proposed framework provides a practical pathway for promoting disciplinary relevance,
intelligent instructional support, and personalized learning in public mathematics courses at agri-
cultural and forestry universities.
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Table 2. Example of a case-based teaching process for applications of derivatives
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