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Abstract

In response to the strategic imperatives of emerging engineering education and the need to cultivate
innovative talent, traditional teaching of Inorganic Chemistry Experiments exhibits notable deficien-
cies in content, methodology, resources, and assessment systems. These limitations hinder its ability
to systematically foster the holistic development of students’ competencies. To address the issues iden-
tified in current teaching practice, this paper proposes and implements a teaching reform model cen-
tered on “Al Empowerment + Competency Orientation”. By deeply integrating artificial intelligence
technologies, the model systematically redesigns experimental teaching content and processes, and
establishes an intelligent teaching evaluation system. Practical implementation demonstrates that the
reform significantly improves students’ standardization in experimental operations, data analysis
skills, and innovative thinking, while effectively enhancing learning satisfaction and engagement. This
study offers a referential implementation pathway and a benchmark strategy for the digital transfor-
mation of science and engineering experimental teaching and the cultivation of innovation capabilities.
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Figure 1. Flowchart of Al-empowered reform in inorganic chemistry experimental teaching
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Table 1. Analysis of key issues in the current status of inorganic chemistry experimental teaching
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Figure 2. Flowchart of the practical pathway for teaching reform driven by Al
empowerment and competency orientation
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Figure 3. Comparison of experimental teaching procedures for the preparation of ferrous ammonium
sulfate
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Figure 4. Comparative and gap analysis of satisfaction between Al-empowered teaching and traditional teaching
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