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Abstract

Recent advancements in Generative Artificial Intelligence (GenAl) are rapidly transforming educational
systems, presenting significant opportunities alongside ethical challenges. Integrating GenAl into teachers'
educational training programs is essential to maximize its benefits while minimizing risks. This integration
is especially important in science education, where science inherently operates at the intersection of
accurate scientific knowledge, ethics, and societal impact. This pilot study is aimed to identify strategies
for effectively and ethically integrating GenAl tools into science instruction. Using a mixed-methods
approach, data were gathered from twenty-three graduate students enrolled in a teacher education program
at the Technion through pre- and post-intervention questionnaires with both closed- and open-ended
questions. Six strategies for effective and ethical GenAl integration were identified based on the Family
Resemblance Approach (FRA) to the nature of science across eleven key categories. The learning
intervention significantly enhanced pre-service teachers' understanding of "Ethical Considerations" and
"Scientific Knowledge". They showed increased ethical awareness, enhancing their critical thinking and
reducing reliance on GenAl-generated content. Participants recognized GenAl's role as a supportive tool,
reinforcing their expertise in scientific knowledge. These strategies can serve as the foundation for
developing a GenAl instructional framework that will be developed and examined in future research.
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