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Abstract: After the comprehensive implementation of the 2022 version of the compulsory education curriculum plan, interdisciplinary
integrated theme exploration has become the core implementation path for cultivating core competencies and solving the problem of
fragmented teaching in junior high school science. In response to the common pain points in current junior high school science
classrooms, such as superficial exploration activities, rigid integration of subject knowledge, and emphasis on operational training
while neglecting the development of logical thinking, this article takes the complete cycle planting practice of winter wheat in northern
campuses as the research carrier, and completes the complete design and implementation of long-term interdisciplinary exploration
teaching from three core dimensions: immersive real scene construction, layered progressive exploration task chain design, and
multi-dimensional evaluation system construction throughout the process. The practical results have shown that the organic integration
of biological physiological mechanisms, chemical solution properties, and molecular physics principles into the complete exploration
process of winter wheat cold resistance mechanisms can effectively break down disciplinary knowledge barriers, transform the
traditional learning mode of passive memory of textbook knowledge for students, guide students to independently construct knowledge
systems, and comprehensively exercise scientific logical thinking and experimental exploration practical abilities. This teaching
implementation model is transferable and easy to replicate, providing practical reference for the normalization of interdisciplinary
integration and exploration courses for junior high school students in compulsory education.
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