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Background 
The convergence of generative AI and education presents an unprecedented opportunity to reimagine 
how students learn mathematics, coding and physics in preparation for engineering education. Current 
educational technology treats AI as an add-on rather than a foundational transformation. Meanwhile, the 
gap between elite institutions with AI resources and under-resourced schools widens daily, threatening to 
amplify educational inequity across Philadelphia and beyond. Rigorous experimentation with AI-first 
approaches can scale from Penn's classrooms to Philadelphia schools and beyond. 

The Big Idea 
Develop and validate AI-powered educational methods that transform STEM learning while remaining 
accessible and equitable. 

Why does this matter? Every student deserves personalized, adaptive learning that responds to their 
curiosity and pace. Teachers need proven methods for leveraging AI tools that amplify their impact while 
enhancing connection. School districts require tested frameworks for AI integration that deliver 
measurable improvements in student outcomes. 

What will you do? We will establish an AI Education Sandbox at Penn Engineering, a living laboratory 
where cutting-edge AI tools meet rigorous pedagogical research. Starting with scholars programming as a 
seed, AI-based tutors, automated assessment systems, curiosity-driven inquiry platforms and adaptive 
encouragement mechanisms will be deployed. The sandbox will systematically test these tools with 
top-performing students from the Philadelphia area, iterating rapidly to identify what works. This research 
will generate open-source curricula, practical implementation guides, custom software applications and 
comprehensive training programs for instructors and teaching assistants. 

How will you do it? Leveraging Penn's longitudinal experiences from the Pre-Freshman Program (PFP) 
and Engineering Summer Academy at Penn (ESAP), controlled experiments will compare novel 
AI-enhanced instruction techniques. The sandbox will produce best-practice reports, curriculum releases 
and instructor certification programs. Each iteration expands from scholars programming to broader Penn 
programs and then to Philadelphia school partners, creating a proven pathway for nationwide 
deployment. 

Impact 
This initiative will position Penn Engineering as the definitive authority on AI-powered STEM education. 
The sandbox will produce breakthrough insights into how AI amplifies human teaching rather than 
replacing it, fundamentally advancing the science of learning. Penn's combination of engineering 
excellence, educational research expertise and deep Philadelphia school partnerships enables rapid 
prototyping and real-world validation. Commercial potential includes licensing educational software to 
districts nationwide, spinning out EdTech ventures and establishing Penn as the premier training ground 
for AI-literate educators. 

https://www2.math.upenn.edu/~ghrist/

