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Abstract

To investigate the characteristic factors and practical application effects of scientific method education, this study integrates scientific
methods into knowledge instruction, learning exploration, after-class assignments, problem-solving, and evaluation processes
based on the empirical and inquiry-based features of chemistry. This forms a practical and scalable teaching system. Three core
characteristic factors were identified: empirical and logical reasoning, inquiry-based and modeling skills, as well as critical and
innovative thinking. Analysis of practical outcomes revealed that after one semester of implementation, the proportion of students
‘higher-order thinking questions in class increased from 18.3% to 47.6%, the correct rate of solving unfamiliar chemistry problems
rose from 52.1% to 78.9%, and the active participation rate in project-based learning reached 91.2%. The research findings
demonstrate that this practical system effectively enhances students’ scientific thinking quality and learning initiative, providing
practical guidance for implementing core competencies in secondary vocational chemistry education.
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