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school mathematics teaching design. Addressing issues such as the disconnection between “teach-
ing-learning-assessment” in traditional teacher-led instruction and superficial student learning, it
constructs a deep learning path for mathematics characterized by “reverse design as the framework,
big ideas as the anchor, problem chains as the driving force, and evaluation throughout the entire
process.” By reconstructing teaching content from a holistic unit perspective, it deeply integrates
the three stages of UbD—“expected outcomes, assessment evidence, and learning experiences”—
with the four links of deep learning in mathematics—“awareness, analysis and synthesis, applica-
tion, and assimilation”—to form an operational implementation model. Using the unit of “the con-
cept of trigonometric functions” as a practical carrier, it verifies the effectiveness of this path in
promoting students’ deep understanding of mathematical concepts, enhancing logical reasoning
ability, and facilitating knowledge transfer and application. This provides theoretical reference and
practical paradigm for high school mathematics teaching reform under the guidance of core com-
petencies.
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Figure 1. Three stages of UbD inverse design
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Table 1. Pre-test score difference test: Experimental class vs. control class (n = 45)
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Table 2. Post-test score difference test: Experimental class vs. control class (n = 45)
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Figure 2. Definition of the unit circle and trigonometric functions of arbitrary angles
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