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Abstract

This research investigates the effectiveness of using generative artificial intelligence (Al) tools in designing mathematics
lessons and fostering critical thinking skills among learners. The study aims to explore how Al-based educational assistants—
such as ChatGPT, Copilot, and Gemini—can support students in analyzing mathematical problems, evaluating multiple
solution strategies, and developing deeper conceptual understanding. A quasi-experimental design was employed, consisting
of an experimental group that received instruction supported by generative Al tools and a control group taught through
conventional methods. The instruments included a mathematics achievement test and a critical thinking skills assessment.
Results revealed statistically significant differences in favor of the experimental group, indicating that the integration of
generative Al enhances both academic performance and higher-order thinking skills. The findings emphasize that Al does
not replace the teacher; rather, it functions as a powerful supportive tool that enriches learning experiences, promotes self-
directed learning, and encourages students to engage in reflective mathematical thinking. This study concludes with
recommendations for adopting generative Al in mathematics education, developing teacher training programs, and
conducting further research on long-term impacts of Al-supported instruction.

Keywords: Generative Artificial Intelligence, Mathematics Education, Critical Thinking Skills, Al-Assisted Learning,
Innovative Teaching Strategies.
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