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Abstract: Faced with the structural challenges of traditional experimental teaching models in fostering students' innovative
thinking and research capabilities, this study, based on ability development theory and constructivist learning perspectives,
systematically constructs a new 'Staircase-Module' experimental teaching system. This system decomposes research
capabilities into four progressive staircases: 'Basic Experimental Skills, Comprehensive Application Ability, Innovative
Design Ability, and Research Practice Ability', with corresponding 'Basic Norms, Comprehensive Expansion, Project Inquiry,
and Open Innovation' teaching modules designed accordingly. Through systematic reforms including stratified teaching
objectives, project-based teaching content, inquiry-oriented teaching methods, and process-based evaluation, the
experimental teaching has undergone a fundamental transformation from passive verification to active construction, and from
skill training to research incubation. Two years of teaching practice have shown that this model can effectively stimulate
students' intrinsic motivation and significantly enhance their systematic research literacy, including scientific thinking,
scheme design, problem-solving, and team collaboration, providing an operable implementation path for cultivating
innovative talents in engineering and science education.
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