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From "Problem Solving” to "Problem Interpretation”: A Lesson Study on
Cultivating Scientific Argumentation Skills Among Top-Tier High School
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To break through the bottleneck of "emphasizing problem solving while neglecting thinking" in the
cultivation of top—tier high school physics students, this study proposes and implements a pedagogical
paradigm shift from "problem solving" to "problem interpretation." "Problem solving" represents a result—
oriented, procedural operation, whereas "problem interpretation" embodies a process—oriented scientific
argumentation that essentially guides students in constructing meaningful understandings of physical
concepts and laws. The study constructs a "problem interpretation" teaching model centered around
"argumentative tasks," driven by "dual-subject interaction," supported by "visualization tools," and
safeguarded by "developmental evaluation," along with a “three—stage, nine—step" operational framework.
Through a mixed research approach combining controlled experiments and lesson tracking, an 18—week
intervention was conducted with two advanced physics classes. The results demonstrate that students in
the experimental class significantly outperformed those in the control class in terms of the completeness
of scientific argumentation elements, logical rigor, and effectiveness of rebuttals. Their physical concepts
shifted from fragmented memorization to systematic construction, and their thinking patterns transitioned

from passive acceptance to active questioning and construction. The study identifies teachers' "stepwise

questioning," the "cognitive conflict design" of tasks, and students' "metacognitive engagement" as key
factors influencing teaching effectiveness, providing an operable teaching model and practical pathway for
cultivating scientific argumentation skills and higher—order thinking among top-tier physics students.
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