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Abstract

To address the insufficient integration of value guidance with disciplinary instruction, low levels of
student engagement, and difficulties in evaluating educational outcomes in conventional ideologi-
cal and political education within engineering courses, this study takes the course Physical Pollu-
tion Control as an example and develops a five-stage progressive pathway based on student’s psy-
chological and cognitive development: perception - empathy - discernment - design - action. Using
student-led campus noise monitoring as the primary learning activity, the pathway organically in-
tegrates field measurement, health surveys, soundscape assessment, noise-control scheme design,
and campus governance proposals, thereby facilitating students’ progression from knowledge ac-
quisition to emotional identification, rational internalization, and responsible action. The teaching
process incorporates the health-first principle, engineering ethics, and social responsibility educa-
tion, while establishing a dual-track assessment mechanism that combines process-based perfor-
mance evaluation with gains in psychological and cognitive development and involves multiple stake-
holders. The results indicate that this pathway promotes the coordinated development of knowledge,
competencies, and values, while strengthening students’ awareness of data integrity, human-cen-
tered concern, and responsibility in engineering practice. It therefore provides a transferable prac-
tical framework for integrating ideological and political education into environmental engineering
and other engineering-related courses.
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Figure 1. Overall framework
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Table 1. Taxonomy of ideological and political education elements in the course Physical Pollution Control
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Table 2. Mapping of the student-led campus noise monitoring case onto the five stages of psychological cognition
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2 50.2 50.9 50.8 50.4 50.2 59.8 50.7 50.9 50.7 50.4 52.98
3 53.2 49.1 49.7 483 51.6 56.4 55.3 51.6 53.1 52.9 52.82
4 58.5 59.5 58.3 58.9 60.2 57.1 54.6 57.6 56.8 58.7 58.26
5 62.8 63.3 63.2 64.6 64.8 63.7 63.5 64.6 63.7 63.2 63.79
6 53.4 54.1 53.8 52.5 52.6 53.9 54.6 53.6 54.2 53.5 53.66
7 44.5 439 442 444 447 43.7 433 43.6 452 445 44.23
8 46.5 46.4 47.7 475 46.5 45.6 453 452 46.2 46.7 46.43
9 55.9 55.2 56.7 57.4 55.1 55.3 54.9 55.0 55.5 56.4 55.82
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