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Abstract

This paper focuses on the path mechanism and effectiveness evaluation issues of generating artifi-
cial intelligence in empowering students’ high-level thinking abilities. It proposes a high-level think-
ing ability evaluation model composed of high-level awareness learning ability, deep-level problem-
solving ability, and high-level innovative thinking ability. Based on this, a survey was conducted to
investigate the current status of students’ thinking abilities, and it was found that their high-level
thinking abilities are generally weak. Therefore, it is proposed to promote the development of high-
level awareness learning ability through the collaborative promotion of functions such as resource
support, cognitive guidance, and process feedback provided by generating artificial intelligence; to
enhance deep-level problem-solving ability by leveraging functions such as information extraction,
problem chain generation, multi-scheme comparison, practice feedback, and reflection transfer; and
to strengthen high-level innovative thinking ability by relying on functions such as knowledge inte-
gration, multi-path envisioning, multi-role simulation, and multi-modal expression. In addition, to
scientifically evaluate the empowerment effectiveness of generating artificial intelligence, an eval-
uation system composed of the improvement effect of high-level thinking abilities, the perception of
the support effect of generating artificial intelligence, and the usage situation of the empowerment
function is designed. The research results will provide theoretical basis, path reference, and evalu-
ation support for empowering students’ high-level thinking abilities through generating artificial
intelligence.
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Figure 1. Reconstruction of the evaluation dimensions of students’ higher-order
thinking abilities
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Table 1. Survey and statistical results on the current situation of high-order thinking abilities of students in vocational colleges
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Table 2. The path mechanism for generating artificial intelligence to enhance the core elements of students’ high-level aware-
ness-learning abilities
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Table 3. The path mechanism for generating artificial intelligence to enhance the core elements of students’ deep-level prob-
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Table 4. The path mechanism for generating generative artificial intelligence to enhance the core elements of students’ high
innovative-thinking abilities
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Table 5. The effectiveness evaluation system for generating artificial intelligence to enhance students’ higher-order thinking
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Table S1. Questions on the high-level awareness-learning ability
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Table S2. Questions on the deep-level problem-solving ability
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Table S3. Questions on the high innovative-thinking ability
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Table S4. Questions on the effectiveness of generative artificial intelligence
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