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Abstract

Curriculum ideological and political education (CIPE) serves as the core instrument for higher engi-
neering institutions to fulfill the fundamental mission of fostering virtue through education. Current
CIPE implementation in engineering disciplines is commonly plagued by several practical challenges,
including the rigid integration of ideological elements with professional instruction, fragmentation
of teaching resources, a lack of systematic resource architecture, and difficulties in quantitatively
assessing educational outcomes. The rapid advancement of educational digitalization and artificial
intelligence technologies offers new pathways to enhance the quality and effectiveness of CIPE while
addressing the persistent “two-skins” problem—the disconnection between professional knowledge
transmission and value guidance. Taking the Inorganic Nonmetallic Materials Engineering major as
the research context, this paper analyzes the practical demands and existing dilemmas in construct-
ing a digital resource repository for CIPE in engineering programs. It proposes a four-in-one over-
arching framework comprising categorized development, tag-based management, intelligent re-
trieval, and closed-loop evaluation. The framework classifies resources into three primary catego-
ries—industry figures, technical ethics, and national strategies—establishes a multidimensional re-
source tagging system, develops an intelligent retrieval mechanism spanning the entire teaching
process (pre-class, in-class, and post-class), and implements a closed-loop evaluation system based
on a “pre-test, process, post-test” model. A complete implementation pathway is articulated from
four aspects: top-level design, multimodal resource development, dynamic iterative updating, and
faculty capacity building. Pedagogical pilots were conducted in two core courses, Thermal Process
and Production Equipment and Crystallographic Mineralogy and Petrography. The practical results
demonstrate that a digitized, contextualized, and immersive model for integrating ideological re-
sources effectively dissolves the fragmentation between professional teaching and value guidance,
substantially enhancing the educational efficacy of CIPE. This study provides a practical reference
for analogous engineering disciplines for the digital transformation of CIPE in analogous engineering
disciplines nationwide.
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Figure 1. System architecture of the CIPE digital resource repository
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