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Article Info ABSTRACT
Article type: Review Article The emergence of generative artificial intelligence, particularly large language
models, has brought profound transformations to science education, including
Article history: biology. While this technology promises personalized learning, facilitated access to
Received: information, and enhanced instructional interaction, it simultaneously introduces
2026/07/04 complex scientific and ethical challenges. This library-based (literature review) study
Received in revised form: was designed to comprehensively analyze these challenges for specialized audiences
2026/07/04 in biology education. Findings indicate that, from a scientific perspective, the
Accepted: unreliability of generated content (hallucination), limitations in designing inquiry-
2026/08/16 based activities, and the dual impact on learning patterns—reinforcing surface
Available online: learning versus redefining critical thinking—constitute major concerns. Ethically,
2026/08/26 algorithmic biases (cultural and historical), student data privacy concerns, and

ambiguities regarding copyright and authorship represent key challenges. Among
these issues, the teacher's role has shifted from being a "source of knowledge" to an
"intelligent learning facilitator." This paper argues that successful integration of
artificial intelligence requires developing Al literacy among teachers and students,
establishing clear security and ethical policies by educational institutions, and
prioritizing empirical research within the biological sciences domain. Without such
measures, artificial intelligence may weaken—rather than strengthen—the scientific
and ethical standards of education.
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