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Abstract: Experiments are the cornerstone of junior high school physics education, yet current experimental teaching
often suffers from the dilemma of "superficial engagement"—students follow procedures mechanically without truly
engaging in cognitive inquiry. Simple and innovative experiments, with their advantages of low cost, everyday materials,
and intuitive phenomena, serve as a crucial bridge connecting hands-on activities with mental exploration. Based on
embodied cognition theory and the philosophy of "learning by doing," this paper proposes three design paradigms for
simple and innovative experiments: substitution with household items, continuous manipulation of a single object, and
integration of low-cost teaching aids. Using case studies such as the "recoil inertia cart," "floating-sinking experiment
with deformable bodies," and the "multifunctional mechanics three-track system," the paper explores pathways for
transforming innovative experiments from classroom demonstrations into deep learning experiences. The study argues
that the essential value of simple and innovative experiments lies not in novelty, but in enabling students to achieve
cognitive leaps—from observation of phenomena to conceptual construction—through carefully designed hands-on
activities, thereby effectively cultivating core competencies in physics.
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