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Abstract

Green transformation in coal chemical engineering requires engineering professionals to integrate
process expertise with energy efficiency, pollution control, safety, legal compliance, and social respon-
sibility. Focusing on the construction of new engineering disciplines, this paper starts from the for-
mation mechanism of sustainable competitiveness and, aiming at the two types of professional skills
and cross-domain integration ability of 7-shaped talents, proposes a green education pathway for the
coal chemical engineering course cluster. One skill pillar concerns coal conversion and system design;
the other concerns environmental safety and digital analysis. A horizontal knowledge bridge connects
law, ethics, economic evaluation, and teamwork. Based on the student-centered outcome-based ed-
ucation concept, the course cluster integrates real green transformation problems into knowledge
learning and practice, and adopts process teaching that combines PBL with the 5E model, guiding stu-
dents to develop composite, developmental, innovative, and cooperative qualities through problem
posing, evidence inquiry, mechanism explanation, contextual transfer, and evaluation improve-
ment. The study further proposes an evaluation rubric integrating value responsibility with engineer-
ing competence and a school-enterprise joint improvement mechanism, providing a design framework
for cultivating applied talents in the coal chemical field; the reform effects still require empirical testing.
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Table 1. Sustainable competitiveness and evidence for z-shaped talent
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Table 2. Green engineering problem chain and course-cluster responsibilities
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Table 3. Process and responsibility evidence in green engineering “PBL + SE”
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