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Teaching reform of freshman inorganic chemistry from the perspective of industry-education-research
integration: Transforming student learning models via industrial frontiers in water electrolysis for hydrogen

production

Daojin Zhou"

Dept. State Key Laboratory of Chemical Resource Engineering, College of Chemistry, Beijing University of Chemical
Technology, Beijing

[ Abstract] The freshman year serves as a critical initiating stage for students to transform from exam-oriented
learning to inquiry-based autonomous learning, and to establish professional cognition and scientific thinking. However,
current inorganic chemistry teaching in most universities still adopts traditional lecture-based models, which suffer from
abstract theoretical content and a disconnection between instruction and industrial practice. As a result, students tend to
rely on rote memorization over a long period, lacking the capacity for problem exploration and knowledge application, and
thus failing to meet the cultivation requirements for innovative engineering talents in the new era. This paper integrates
frontier industrial cases from Professor Sun Xiaoming’s team at Beijing University of Chemical Technology—including
superaerophobic nanoarray electrodes and protective layers for fluctuating conditions—into freshman chemistry courses
(Chemical Bonding, Electrochemistry, and Coordination Compounds). The reform replaces concept-first instruction with
industry pain points (e.g., bubble blockage, corrosion protection) as chapter openers, eliminates rote memorization in
homework in favor of inquiry-based tasks, and reduces recitation-type exam questions to below 40%. Survey feedback
from 123 students indicates that 65% showed a significant shift in learning mindset. This reform steers students away from
mechanical memorization toward application-oriented thinking, strengthens professional identity, and offers a replicable
model for foundational chemistry curriculum enhancement and undergraduate talent development.

[ Keywords] Industry-university-research integration; Inorganic chemistry; Freshmen; Learning model transfor-
mation; Water electrolysis for hydrogen production, Dual carbon goals
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