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Abstract

Addressing the challenge of implementing the educational objectives of the “Four New” (new technol-
ogies, new processes, new materials, and new business models) in the construction of chemical new
engineering disciplines, the University of Science and Technology Liaoning, based on its application-
oriented orientation, innovatively proposes the “1 + 3 + 2” educational philosophy (one core virtue,
three categories of knowledge, and two types of capabilities). To resolve the ambiguity in defining
dimensions of teaching reform, this study translates the national strategic “Four New” initiative into
a four-dimensional instructional pathway at the implementation level: “new framework, new scenar-
ios, new connections, and new ecology”. It further clarifies the logical mapping between these path-
ways and the “1 + 3 + 2” philosophy. By reconstructing a three-dimensional “physical-practical-social”
framework, creating a virtual-real symbiotic teaching environment, establishing data-driven preci-
sion connections, and constructing a non-standardized assessment ecosystem, the curriculum bound-
aries have been expanded and educational efficacy enhanced. Practical results demonstrate that this
model significantly improves students’ engineering ethics awareness (by nearly 50%) and self-effi-
cacy, thereby validating the feasibility and effectiveness of guiding the construction of a “Four New”
curricular ecology with the “1 + 3 + 2” philosophy.
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Figure 1. Comparison of outcomes before and after the reform
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