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Abstract

Mathematical and physical basic courses serve as the core support of the talent training system for
science and engineering majors. With the characteristics of wide coverage, long teaching cycle and
profound scientific methodological foundation, they are essential carriers for implementing the fun-
damental task of moral education and promoting the high-quality development of curriculum ideo-
logical and political education in universities. At present, the practical construction of curriculum ide-
ological and political education in mathematical and physical basic courses is confronted with prom-
inent dilemmas, such as fragmented embedding of ideological and political elements, lack of collabo-
rative education mechanism among curriculum groups, disconnection of education chain inside and
outside the classroom, and superficial evaluation focusing only on formal compliance. Based on the
educational ecology theory and collaborative education theory, this paper puts forward the teaching
reconstruction logic of transforming from scattered single-point embedding of “ideological and polit-
ical elements” to systematic overall construction of “ideological and political ecosystem”. It defines
the connotation of ideological and political ecosystem, takes mathematical and physical curriculum
groups including advanced mathematics, college physics, theoretical mechanics, engineering mechan-
ics, probability theory and mathematical statistics as the carrier, and constructs a three-dimensional
theoretical framework of “vertical penetration, horizontal linkage and deep integration” through in-
terconnection of teaching content, embedding of educational methods, collaboration of teachers and
co-construction of educational environment. This paper systematically designs replicable and pop-
ularizable implementation paths from four dimensions: collaborative construction of curriculum
groups, reconstruction of the whole teaching process, coupling of the second classroom and implicit
ideological and political environment, and reconstruction of multi-dimensional closed-loop evalua-
tion system. The research concludes that the construction of curriculum ideological and political ed-
ucation in mathematical and physical basic courses should break away from the traditional paradigm
of simple implantation of scattered cases, turn to the overall systematic reshaping of curriculum ob-
jectives, teaching content, classroom activities, practice platforms and evaluation mechanisms, and
realize the coordinated development of knowledge imparting, ability cultivation and value shaping. It
provides theoretical reference and practical paradigm for the systematic construction of curriculum
ideological and political education of mathematical and physical basic courses under the background
of emerging engineering education. This study further analyzes implementation strategies and prac-
tical challenges, and proposes targeted mechanisms for cross-departmental collaboration, teacher
training, resource support and quality assurance from institutional, resource-based and cultural di-
mensions, thereby enhancing the operability and sustainability of the ideological and political ecosys-
tem model.
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Table 1. Three-dimensional framework of the “ideological and political education ecosystem” for mathematical and physical
foundational courses
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Table 2. Example of a shared ideological and political education theme repository for the mathematical and physical founda-

tional course group
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