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Abstract—STEM education in resource-limited regions faces three intertwined barriers: expensive equipment, internet
dependency, and opaque Al. This paper proposes the BCOC (Build-Customize-Operate-Contribute) four-stage teaching
framework, and constructs a low-cost, fully offline, Al-transparent robotic telescope STEM system. The framework
integrates progressive hardware assembly, visual parameter configuration, offline multilingual tutoring, and student
consensus-based Al correction. Student testing shows 460 Al correction entries submitted, improving celestial recognition
accuracy from 47.8% to 81.5%. BCOC provides a replicable, low-cost STEM teaching paradigm for resource-deprived
regions.
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