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Abstract

Against the backdrop of new engineering education initiatives, the discipline of Optical Engineering
is rapidly evolving toward greater intelligence, interdisciplinary integration, and engineering-ori-
ented application. The deep integration of artificial intelligence with optoelectronic technologies
has raised higher demands on graduate students’ logical reasoning skills, research innovation capa-
bilities, and engineering writing proficiency. Currently, graduate education in Optical Engineering
faces significant challenges: an excessive focus on experimental operations at the expense of logical
framework development, and an overemphasis on technical knowledge accumulation while neglect-
ing standardized communication practices. Consequently, there are notable deficiencies in problem
identification, academic logic, scientific thinking, and engineering writing skills, failing to meet the
requirements of the intelligent optoelectronics era for high-level professionals capable of solving
complex engineering problems, driving technological innovation, and facilitating technology com-
mercialization. This study addresses the interdisciplinary nature of Optical Engineering and the
challenges in graduate education by conducting innovative reforms in teaching methodologies for
logical thinking and engineering writing courses, focusing on four key modules: non-fiction writing,
logic, critical thinking, and engineering documentation. Through restructuring curriculum content,
adopting diversified teaching approaches, establishing comprehensive competency assessment
systems, and integrating cutting-edge disciplinary knowledge with practical engineering cases, we
have developed an integrated training framework encompassing “thinking cultivation-logical con-
struction-practical application-writing output”. This approach aims to enhance graduate students’
comprehensive abilities in identifying scientific issues, formulating innovative solutions, organiz-
ing technical logic, standardizing academic writing, and creating professional engineering docu-
ments, thereby providing robust curricular support for cultivating high-caliber optical engineering
professionals with solid research literacy, outstanding innovation capabilities, and multidiscipli-
nary expertise.
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