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The rapid evolution of advanced manufacturing and experimental disciplines requires a 

paradigm shift in how we approach technical education, training, and upskilling. This 

critical bottleneck is especially visible in Phoenix, Arizona, where over $100 billion in 

semiconductor manufacturing investments have sharply highlighted the regional and 

national skills gap. SemiXR addresses this challenge by merging Extended Reality (XR) 

with advanced artificial intelligence to create immersive, data-rich learning environments. 

This talk explores the deployment of XR as a transformative educational platform, 

demonstrating how spatial computing moves beyond traditional pedagogy to deliver 

highly specialized, hands-on technical training. 

The foundation of our approach is illustrated through a dedicated XR curriculum that 

reimagines educational experience design for STEM disciplines.[1] By integrating 

foundational materials from legacy courses with advanced technological concepts, we 

build accessible, high-quality virtual modules. These immersive environments leverage 

adaptive learning and recommender systems to optimize the student journey. Utilizing 

knowledge tracing and mastery learning, the platform provides personalized pathways 

while implementing vital guardrails against discriminatory or overly prescriptive tracks, 

ensuring equitable upskilling from a cold start. 

A flagship implementation of this ecosystem is the Augmented Reality (AR) Lab Copilot, 

currently deployed in the Nanoelectronics Metrology & Failure Analysis Lab at Arizona 

State University. In this environment, researchers and students utilize AR headsets to 

receive live, spatial instruction and step-by-step training directly in front of complex 

metrology tools. This setup bridges the gap between physical hardware and remote 

learning, utilizing digital twins and real-time sensor data-model synchronization to safely 

guide users through sophisticated equipment operations. 

To support the intricate, high-stakes nature of experimental disciplines and 

nanotechnology lab spaces, the AR Copilot integrates a robust RAG (Retrieval-

Augmented Generation) teaching assistant. We will discuss the architecture behind this 

assistant—covering corpus indexing, retrieval, citations, and authorizations—as well as 

the rigorous evaluation sets and red-teaming protocols designed to safely manage 

uncertain AI responses. Finally, the talk will demonstrate how these observable learning 

outcomes are captured and issued as verifiable open badges and microcredentials, 

ensuring high stackability, transferability, and immediate industry recognition for the next 

generation of the STEM workforce. 
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