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Abstract
This article examines the growing role of artificial intelligence in developing

twenty-first-century skills among secondary school students in science education,
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drawing on a theoretical analysis

of a wide range of recent studies.
Evidence suggests that Al can enhance

critical ~ thinking,  problem-solving,

and scientific creativity, particularly
when integrated into inquiry-based and
collaborative learning models. It also
provides notable support for digital and
information-processing skills through
tools that enable personalized learning
and intelligent data handling. However,
the analysis reveals several challenges,

including the risk of over-reliance on
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Al systems, varying levels of teacher
readiness, and ethical concerns related
to privacy and information accuracy.
The study concludes that Al offers a
promising opportunity to advance science
education, provided it is used within a
thoughtful pedagogical framework that
balances technological capabilities with
the human dimension of learning.
Keywords: Artificial intelligence,
science education, twenty-first-century
skills,
creativity, digital skills.
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