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Abstract

Scientific thinking constitutes a core dimension of physics disciplinary competencies, with interdisciplinary experimental teaching
providing authentic problem scenarios and diverse cognitive tools for its development. Building upon the analysis of key elements
of scientific thinking and the unique role of interdisciplinary experimental teaching, this study constructs an interdisciplinary
experimental teaching framework centered on scientific thinking progression. Grounded in interdisciplinary integration theory
and cognitive development mechanisms, the framework establishes fundamental principles for goal setting, content organization,
and activity design. It proposes cultivation pathways through three dimensions: integration of problem-guided learning and model
construction, synergy between evidence collection and reasoning validation, and stimulation of critical reflection and innovative
thinking. Implementation safeguards are elaborated from three perspectives: teacher competency development, resource allocation,
and multi-dimensional evaluation systems. The study aims to provide a systematic practical framework for fostering scientific
thinking in junior high school physics education.
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