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Abstract—To address the challenges of abstract theory, fragmented practical training, and delayed evaluation in
Compiler Principles courses at ordinary undergraduate institutions, this study introduces Understanding by Design
(UbD) backward design and establishes a three-stage framework: defining expected outcomes, determining assessment
evidence, and designing learning experiences. Based on UbD’s three objective levels, namely acquisition, meaning making,
and transfer, we set corresponding outcome tiers. Adhering to the principle of placing assessment prior to instruction,
we develop three assessment types: performance tasks, phased verification, and end-of-term examinations. The
WHERETO elements are streamlined into four key components, designated as W, H, E, and O, and a three-level
progressive experiment system is implemented, consisting of L1 verification, L2 module implementation, and L3
comprehensive design. Applied to 160 students, with a control group of 93, the experimental group achieved a 4.6%
increase in average score, a project pass rate increase of 24.6 percentage points, and a class participation rate increase
of 25.9 percentage points. Moreover, 81.9% of students affirmed that the integrated ideological and political content
deepened their understanding of domestic compiler technologies. The findings demonstrate that the UbD framework
effectively lowers the theoretical threshold, improves comprehensive practical skills and engagement, and offers a
replicable reform model for core computer science courses at similar institutions.

Keywords—UbD backward design, Compiler Principles, teaching reform, three-level progressive experiment system,
curriculum ideological and political education
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