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Abstract

Introduction to Chemical Engineering and Technology serves as the core introductory course for
freshmen majoring in chemical engineering, undertaking the vital educational mission of building
professional cognition and cultivating professional literacy. Obvious drawbacks exist in its conven-
tional teaching practice, including the divorce of professional knowledge delivery from value-ori-
ented guidance, disconnection between the teaching history of chemical engineering and real-world
industrial demands, monotonous classroom teaching forms, and insufficient infiltration of the spirit
of scientists into teaching. These problems hinder the course from satisfying the requirement of
fostering virtue through education for chemical engineering majors in the new era. To tackle the
aforementioned teaching dilemmas, this work draws on multiple educational theories including
case-based teaching, narrative teaching, Science-Technology-Society (STS) education and engineer-
ing ethics education. A three-tier progressive education system characterized by “historical logic-
personal stories-value-driven inquiry” is proposed to organically integrate the spirit of Chinese
chemical-engineering scientists into course instruction. We restructure the primary teaching
thread revolving around chemical industry evolution, introduce typical cases of indigenous Chinese
scientific figures, and set up speculative value-discussion sessions. Taking Academician Jin Yong’s
research breakthroughs in fluidization technology as a concrete teaching carrier, we develop mod-
ular teaching design tailored to the cognitive features of first-year undergraduates. Meanwhile, a
multi-dimensional teaching assessment rubric is constructed, covering four dimensions: value per-
ception, ethical critical thinking, emotional engagement and expressive participation. This teaching
practice enables freshmen to systematically establish their professional cognitive framework,
deeply recognize the value of chemical engineering discipline, foster solid patriotism and aware-
ness of engineering responsibility, and stimulate intrinsic motivation for academic learning. This
research can provide practical and feasible references for the curriculum-based ideological-politi-
cal reform and the construction of systematic education systems for introductory courses of chem-
ical-related majors.
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