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Abstract

As a core professional course for the Environmental Science major at our university, Environmental
Microbiology undertakes the dual mandate of knowledge delivery and value guidance amid the
“Double Carbon” strategy and national ecological civilization development. However, current teach-
ing practice of this course encounters multiple practical challenges: outdated knowledge frame-
works, monotonous pedagogical approaches, and superficial integration of ideological and political
education into the curriculum. The rapid advancement of Artificial Intelligence (AI) has opened up
new avenues to address these issues. Multiple domestic universities have already conducted fruitful
explorations of Al-enabled teaching reform for Environmental Microbiology, ranging from knowledge
graph construction and Al teaching assistant systems to intelligent evaluation systems and human-
machine collaborative learning models. These practices have preliminarily established a novel
teaching reform paradigm of “Al empowerment + ideological and political guidance”. Grounded in
the perspective of curriculum-integrated ideological and political education, this study proposes a
“Al empowerment + ideological and political guidance” teaching reform framework for Environ-
mental Microbiology across four dimensions: reconstruction of teaching objectives, optimization of
teaching content, innovation of pedagogical modes, and improvement of evaluation systems. This
study further designs a tripartite education scheme integrating “knowledge delivery, competency
development, and value shaping”, adopts the Xuexitong (Chaoxing Learning Platform) Al Teaching
Assistant as the implementation platform, selects “microbial degradation of persistent organic pol-
lutants” as a typical teaching case, specifies the embedding process of Al tools, develops a layered
instructional design that deeply integrates ideological and political elements including the scientist
spirit and ecological civilization thought, and formulates a supporting value literacy evaluation ru-
bric with quantifiable observable indicators. The overall aim of this study is to provide a practical
reference for the construction of Environmental Microbiology courses under the background of the
new engineering education initiative.
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Table 1. Teaching design case for integrating ideological and political education in the course “microbial degradation of per-

sistent organic pollutants”
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Table 2. Rubric for evaluating value literacy
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