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Abstract

The development of emerging engineering education has put forward systematic requirements for
contemporary postgraduate talent cultivation, including interdisciplinary integration, digital intel-
ligence technology empowerment, and industry-education collaborative education. Against this back-
drop, in response to the prominent issues in the current graduate course Environmental Toxicology
and Health Risk for Environmental Science and Engineering majors—such as obvious disciplinary
barriers, limited experimental teaching, and disconnection between theory and practice, this study
proposes a three-dimensional integrated teaching reform scheme featuring “medical-engineering
interdisciplinarity, virtual-actual combination, and industry-education collaboration”. This model at-
tempts to implement reforms from three dimensions: teaching content, teaching methods, and assess-
ment approaches. Specifically, it includes: restructuring the course knowledge system through medi-
cal-engineering interdisciplinarity by embedding medical/public health knowledge modules into en-
vironmental toxicology teaching; replacing traditional animal experiments with virtual simulation
experiments and toxicological big data analysis to build a teaching system that combines virtual and
actual components; and establishing a full-chain case library of real pollution scenarios through
industry-education collaboration, implementing a “problem chain”-driven teaching approach. The
reform aims to break away from the traditional “dose-effect” experimental paradigm and transition
toward a new teaching paradigm of “intelligent toxicity prediction” and “health risk assessment”,
thereby effectively improving teaching quality, stimulating student interest, and providing a repli-
cable practical pathway for the cultivation of graduate-level environmental health talents.
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Figure 1. Teaching flow chart of toxicological big data analysis
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Figure 2. Content framework for the Environmental Toxicology and Health Risk course [10][11] [13]
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Figure 3. Flowchart of the virtual-actual combined blended teaching
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Table 1. PFAS pollution case “problem chain” full-chain teaching design plan
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Table 2. Assessment methods and weight design for the Environmental Toxicology and Health Risk course
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