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Abstract

At the intersection of engineering education professional accreditation and the technological revo-
lution in intelligent manufacturing, deepening experimental teaching reform has become pivotal in
cultivating innovative engineering talents that meet cutting-edge demands. This paper takes the
mandatory course “Instruments and Process Control System Laboratory” in automation as a case
study, systematically exploring the reform path of teaching under the background of the deep inte-
gration of “theory teaching, experimental practice” (theory-practice integration). The paper first an-
alyzes the explicit requirements of professional accreditation standards for experimental courses,
which must effectively support the achievement of graduation requirement indicators. Subsequently,
based on the course syllabus and experimental guidelines, it constructs a comprehensive theory-prac-
tice integration experimental teaching model from four dimensions: the construction of the course
objective system, the hierarchical progression of teaching content, the closed-loop of assessment and
evaluation, and the continuous optimization of teaching. Through quantitative analysis of course ob-
jective attainment, the paper validates the effectiveness of this model in enhancing students’ “engi-
neering thinking ability”, “system analysis ability”, and “system design ability”. The research demon-
strates that the theory-practice integration experimental reform, with its core in deep industry-ed-
ucation alignment and its orientation in student ability cultivation, is an inevitable path to meet the
requirements of engineering education accreditation and align with the demands of Industry 4.0,
providing an operable reform paradigm for similar engineering laboratory courses.
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Table 1. Evaluation criteria for course objectives
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Table 2. Assessment content and requirements
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Table 3. Calculation method for course objective achievement
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