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Research on the Design and Interactive Innovation of Open-Source Intelligent
Robot Systems for Al Education: A Case Study of
the "Xiao Xicai” Teaching Robot

Du Hongwei
Serendipity Labs, Chengdu, Sichuan 610061

Abstract : The integration of Al into primary and secondary school curricula is accelerating, with younger age
groups and universal accessibility becoming the mainstream trends in Al programming education.
However, frontline teaching practices face significant shortcomings: First, the disconnect between
software and hardware instruction leaves students with only theoretical knowledge of programming,
hindering their ability to develop self-contained robots with motion control, voice interaction, and
customization capabilities. Second, commercial educational robots often suffer from closed—source
designs—their core code and hardware specifications are inaccessible, complicating the explanation of
teaching principles and limiting students' inquiry—based learning. This study focuses on the "Xiaoxicai"
Al educational robot to explore an optimized design integrating artificial intelligence, programming,
hardware, and open—source ecosystems. The robot employs an ESP32 microcontroller, a four—wheel
differential chassis, and a 3D—printed modular structure, supporting both graphical and code—based
programming. It features innovative custom voice activation and multilingual interaction, enabling
seamless operation without smartphones, while integrating multiple mainstream large—scale models
to deliver intelligent functions like voice replication and visual recognition. The device adopts a fully
open—source approach, providing six key resources—including an open architecture, source code,
and course materials—along with learning tutorials and a maker certification system to establish a
comprehensive educational ecosystem. By analyzing its applications across three scenarios (in—school
classrooms, off-campus training, and maker competitions), the study identifies product limitations and
proposes optimization directions, offering practical insights for developing open—source Al educational
hardware and implementing it in classrooms.

Keywords : Al education; open-source hardware; teaching robots; voice interaction
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