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A New Model for Comprehensive Design Experiment Teaching in
Emerging Engineering Majors: Integrating Virtuality and Reality
through a Dual-Channel Approach in the Context of Lithium-lon
Battery Design and Fabrication
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Abstract: This study emphasizes the perspective of emerging engineering education by centering on student
development and aligning course objectives, using the design and fabrication of lithium-ion batteries as a case study.
We aim to establish a novel model for comprehensive design experiment teaching by integrating virtual simulation with
hands-on practice, combining in-class and extracurricular activities, and linking experimental teaching with college
students’ innovation and entrepreneurship initiatives, as well as ideological and political education. By merging virtual
simulation exercises with experimental practice, we can visualize key concepts such as the fundamental experimental
principles, micro-electrode reaction mechanisms, dynamic aging processes, and ion transport mechanisms of lithium-
ion batteries, thereby enhancing student engagement. Through collaborative group work, students are encouraged to

Whi: 2024-04-16; FEH: 2024-06-13; %K FE: 2024-08-06

TEIE#, Email: lidk@qust.edu.cn

BGHRB: PORRERE: —RARHRE” @i H(MUC2020KC23003, KC2309, KC20106); # A #7244 E R & AT H (202102035008);
2023 FERRE “ZL2FN” GEBCETH (23230); ARMEBCEESEEQIH T E (CX2211)



K 2% Ak % Univ. Chem. 2025, 40 (1), 126

independently design the overall experimental plan and procedures for lithium-ion batteries, which improves the
effectiveness of the teaching through the “integration of virtuality and reality”. We incorporate cutting-edge academic
research and industry needs into the curriculum to foster a tighter coupling between theoretical knowledge and
practical application, as well as between experimental courses, scientific research activities, and innovation and
entrepreneurship initiatives. This approach leads to the development of a “dual-channel” model for experimental
teaching that complements both in-class and extracurricular learning. The assessment methodology employed
throughout the process is comprehensive and multidimensional, effectively motivating students, enhancing their overall
competencies, and developing their abilities in comprehensive design, independent analysis, and problem-solving,
resulting in positive teaching outcomes.

Key Words: Comprehensive design experiment; Lithium ion battery; Virtual simulation;
Curriculum ideological and political education; Emerging engineering education
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