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Abstract— In response to the demands of Emerging Engineering Education for cultivating interdisciplinary talents, and
to address the prominent problems currently existing in the ideological and political education (IPE) practice of the Data
Structures course—namely, superficial extraction of IPE elements and mechanical addition of teaching methods—this
study innovatively constructs a "three- dimensional, four-stage" IPE system with a two-way linkage between the
"objective layer" and the "implementation layer." The objective layer establishes a three- dimensional collaborative
education framework of value, ability, and knowledge, anchoring 12 core IPE elements. The implementation layer follows
a four-stage closed-loop path of "precise element mining--scenario--based instructional design--diversified dynamic
assessment--regular iterative optimization,”" to deeply embed patriotic sentiment, engineering ethics, scientific and
technological dedication to the nation, and craftsmanship spirit into algorithm principles and programming practices. A
pilot implementation at Northwestern Polytechnical University during the 2023—-2024 academic year demonstrates that:
students' professional identity increased by 27.3%, and the excellence rate in IPE assessments rose by 35.6%; course
satisfaction scores improved from 83.5 to 92.7, and 92.3% of students actively integrated patriotic sentiment into their
course projects; relying on Huawei's "Intelligent Base" platform, students won 5 provincial-level or higher awards in
IPE-related competitions, and the rate of achieving technological ethics awareness reached 94.1%. Practice has proven
that the proposed reform scheme of layered mapping, scenario- based immersion, and multi- dimensional value- added
evaluation can achieve deep integration of algorithmic professional teaching with patriotic sentiment, engineering ethics,
and the spirit of technological self- reliance, providing an important reference for the construction of similar majors.

Keywords— Emerging Engineering Education; Data Structures; Ideological and Political Education; Educational
System
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