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Abstract

To address the new demands placed on cultivating talent in electrical engineering by the new wave
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of technological revolution and to solve prevailing issues in current pedagogy—such as curriculum
silos, a disconnect between theory and practice, and insufficient cultivation of innovative skills, this
paper systematically proposes a teaching reform plan for the electrical engineering curriculum cen-
tered on the integration of surrogate models. The plan leverages data-driven surrogate model tech-
nology as its core, advocating for the modernization of core courses like Power System Analysis and
Power Electronics by adding modules on data-driven modeling and analysis. The essence of this
reform lies in shifting the pedagogical model from a knowledge-transmission focus to a problem-
driven, competency-oriented approach; transforming practical sessions from traditional verifica-
tion-based labs to comprehensive, innovative, and design-oriented projects based on surrogate
models; and integrating teaching tools that deeply fuse machine learning libraries (e.g., PyTorch)
with professional simulation software (e.g., PSCAD). Concurrently, a diversified, process-oriented
assessment mechanism is established, incorporating project reports and code implementation. This
educational reform aims to deeply couple artificial intelligence technology with specialized knowledge,
focusing on cultivating students’ data literacy, engineering thinking, and innovative spirit to meet
the urgent demand for versatile and innovative talents in the context of the “New Engineering” dis-
ciplines.
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Figure 1. A surrogate model-based modular teaching framework for complex power system simulation and
analysis
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Table 2. Evaluation framework for reform effectiveness
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Figure 2. Curriculum framework of electrical engineering courses incorporating surrogate models
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