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\% S-SPARC Sustainable Smart Personal Assistant for Responsible Consumption

Green gateway chatbot designed to mitigate environmental costs of Al-driven code generation "

Introduction & Aim

The Environmental Crisis
A single LLM prompt emits 4x more CO, than a google search, leading to significant digital pollution in educational settings.

The Solution
By integrating Technical RAG Optimization and Behavioral Interventions, S-SPARC filters and optimizes user interactions before they reach
power-intensive generative models.

Research Objective
This study evaluate S-SPARC'’s use of Dynamic Gamified Incentives to drastically reduce Al's carbon footprint while maintaining rigorous
academic productivity and pedagogical standards.

Experimental setup
A one-group pre-post quasi-experiment was conducted involving 60 informatics students in a Machine Learning course. The study utilized
100% S-SPARC environment to evaluate changes in sustainability awareness, LLM usage behavior, and platform perception.
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Usage Policies
Minimum prompt lengths and a 1-minute rate limit to prevent “lazy prompting” and promote critical thinking.

Dynamic Threshold Gamification Environmental Impact Estimation
Points are deducted proportionally for excessive usage Measures environmental impact through token-based energy metrics
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Conclusion References

S-SPARC demonstrates that optimized RAG and gamified
incentives successfully foster green Al habits without
compromising educational quality. Future work will expand
validation across more courses, extend controlled experiments,
and personalize gamification thresholds.

References and full technical documentation are
available at:
https:/github.com/06202003/s-sparc




