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A. Embodied Hardware B.  Reusable Unity Modules 
of Embodied XR Framework

C.  Configurable VR Experience

D.  Real-Time Behavioral 
Telemetry 

Meta Quest 
3S Headset

Virtuix Omni 
One Treadmill

Head & 
hand tracking

Full-body locomotion + 360° turning

Gamified Gross 
& Fine Motor Task

Omni input vector mapping
Headset-relative direction
Movement scaling

Meta XR Interaction SDK
Spatial hand tracking
Grab & selection events

Head-directed raycasting
Angle & distance checks
Attention event detection

VAD-gated audio capture
Dynamic AI-powered NPCs
STT-LLM-TTS pipeline

Skill-based scenario
Custom scripts (C++)

Skills addressed: Selective attention · Instruction following · Hand-eye coordination · Speech initiation
Example measures: Target-selection accuracy · Gaze toward target · Reward-collection timing 

Sample behavioral 
data collected 

during gameplay

Define Skills Assemble Modules Configure Scenario Engage Learner Measure Behavior Adapt Experience

● Every experience captures gross & 
fine motor behavior as structured data

● Enables objective, synchronized 
measurement of behaviors that are difficult 
to capture through observation alone

Developed in 
Unity 6

● Virtual Reality (VR) provides 
neurodivergent children with safe, 
repeatable environments for practicing 
functional skills

● Many VR systems for neurodivergent therapy 
remain seated or stationary, limiting 
real-world skill practice and behavioral data 
capture

● Embodied XR could offer a more immersive 
and measurable approach

Can a modular embodied XR framework 
provide a foundation for measuring and 
training functional gross and fine motor 
skills in neurodivergent children?

Classroom Social Interaction Competitive Peer Racing

● Expand the library of skill-targeted experiences
● Evaluate the framework through studies with neurodivergent 

participants
● Collect repeated-session data to track individual behavioral 

patterns and progression over time
● Fine-tune AI models to power context-aware & clinically grounded 

NPCs within framework experiences


