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Abstract

To explore the components of metacognitive development in junior high school biology project-based

learning, 56 pieces of relevant text data ( including news, reports, and case studies) are coded and analyzed using

grounded theory. The study finds that metacognitive development in junior high school biology project-based learning

consists of 7 dimensions — metacognitive development planning, embodied cognitive learning, metacognitive monitoring

and judgment, metacognitive regulation, metacognitive transfer, reinforcement of learner autonomy, and cognitive ability

structuring and upgrading — and 16 sub-dimensions. The findings of this study provide valuable insights for the design,

implementation, and assessment of junior high school biology project-based learning.
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Evidence-based exploration of AI-empowered

question design in biology unit teaching
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Abstract

homeostasis in the internal environment of body cells” as an example, core questions that are proposed based on the curriculum

Problem design is key to the effective implementation of unit teaching. Taking the unit on “Need for

standards are made realistic and progressive through real-life scenarios and logical analysis. With the assistance of Al agents,
the full-process evidence-based analysis of pre-learning preparation, in-class implementation, and post-learning reflection
is conducted, facilitating the transformation of problem design from “experience-driven” to “evidence-based” practice.

Keywords question design; unit teaching; evidence-based; Al empowerment
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