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Abstract
Against the backdrop of fostering innovation and practical competencies in higher education, the
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core challenge of postgraduate curriculum reform is to address the disconnect between theoretical
teaching and engineering practice scenarios. Traditional teaching models are plagued by vague ob-
jectives, a single mode of assessment, and disconnection from real-world application scenarios.
This paper proposes a universal curriculum design framework based on the deep integration of
Outcome-Based Education (OBE) and Project-Based Learning (PBL), and innovatively constructs
three mathematical models—an OBE competency objective mapping model, a project complexity
assessment model, and a collaborative coupling model—thereby providing quantitative analytical
tools. Through a backward design approach, a three-tier progressive teaching system featuring
“basic verification, comprehensive design, and full-process projects” is established. A multi-dimen-
sional evaluation mechanism integrating formative assessment, summative assessment and exter-
nal feedback is built, and a closed-loop curriculum improvement mechanism of “teaching-practice-
transformation” is designed. Practical applications show that this framework can effectively en-
hance students’ comprehensive practical abilities, teamwork skills and innovative literacy. Its core
models and mechanisms provide useful exploration and reference for the reform of similar engi-
neering courses.
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Table 1. Average random consistency index R/ (partial)
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Table 2. Quantitative table of complexity evaluation indicators
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Table 3. OBE ability target hierarchy and weight table
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Figure 1. Schematic diagram of the teaching system construction

1. HFHRREEREE

AR B SE N F T2 C AT R & 1 2EAT B0, W OR P A X R DL IE 24 BT A 2R A
RESISES, 4 4 AN 5 B2 1 3 R AP AR & 8 1 LRSS, % 6 515 T8N 7 DL

DOI: 10.12677/ces.2026.144281 368 eSS G=R I


https://doi.org/10.12677/ces.2026.144281

Table 4. Complexity and teaching link matching table
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Figure 2. Schematic diagram of the multidimensional evaluation system
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Figure 3. Schematic diagram of closed-loop improvement mechanism
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Table 8. Comparison of project completion quality evaluation results
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Table 9. Comparison of students' self-assessment of ability achievement before and after curriculum reform
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