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Challenges and Design Considerations in the Initial Implementation of a
Generative Al Educational Support System for Elementary and Junior
High School Students

Abstract

In this study, we designed and implemented a generative Al support system to help elementary and junior
high school students use Al safely and meaningfully in educational contexts. While generative Al has
significant potential to support students' expression, thinking, and inquiry, it also poses notable risks, such
as overreliance, misinformation, and difficulty with ethical judgment-particularly for younger learners with
developing digital literacy.

Our prototype was built using Google Colaboratory and the Gemini API, with careful attention to
balancing technical feasibility and educational applicability. During the implementation process, we
encountered various technical issues, including authentication errors, model misconfiguration, and
environment-related conflicts. We analyzed and interpreted these challenges not only as technical failures
but also as sources of insight for designing effective educational applications.

We further examined how these issues could inform instructional strategies for teachers, such as
anticipating common student mistakes and supporting autonomous learning. Based on this experience, we
suggest that documenting and reflecting on implementation failures contributes to the creation of more
robust, reproducible, and pedagogically meaningful generative Al learning environments.

This work forms part of a broader research project that aims to design Al systems for young learners that

are sustainable, expandable, and educationally sound.
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