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Research Questions & Assessment 
Framework

Primary Focus

Performance: How effectively does the Llama-2 AI solve and explain motion, forces, and energy 
tasks through natural conversation?

Instructor Experience: What are educator perceptions of interaction quality and instructional 
usefulness in real classroom settings?

1 Content Accuracy

Evaluating correct formulas, units, and final numerical values across physics domains

2 Problem-Solving Strategy

Assessing logical solution paths, appropriate model selection, and systematic approaches

3 Explanation Quality

Measuring clarity, pedagogical value, and student comprehension support

4 Interaction & Usability

Testing hands-free functionality, responsiveness, and misconception detection capabilities



Physics Education Challenges

Traditional Learning Barriers

• Persistent misconceptions about projectile motion and force interactions
• Over-reliance on procedural formula application without conceptual understanding
• Difficulty connecting abstract physics concepts to real-world phenomena
• Limited opportunities for immediate feedback during problem-solving

Wearable AI Advantages

• Real-time, conversational dialogue that adapts to student needs
• Context-aware scaffolding that adjusts difficulty dynamically
• Hands-free operation allowing focus on conceptual thinking
• Meta View interaction logs enabling reflective study practices

The integration of AI-powered wearables represents a paradigm shift from passive content delivery to active, intelligent tutoring that can address these longstanding challenges in physics education.



Meta Smart Glasses Technology Overview

Llama-2 Language Model

Advanced natural language processing engine capable of 
understanding complex physics concepts and generating 
contextually appropriate explanations tailored to student 
learning levels.

Hands-Free Interaction

Voice-activated system enabling seamless dialogue during 
laboratory work, problem-solving sessions, and field activities 
without disrupting the learning flow.

Multimodal Processing

Integrated speech recognition and optical character 
recognition (OCR) for analyzing written equations, diagrams, 
and experimental setups in real-time.

Meta View Analytics

Comprehensive interaction history tracking that enables 
students and educators to review learning conversations and 
identify areas for improvement.



Research Methodology
Three-month comprehensive evaluation study with experienced high school physics instructors assessing AI performance across representative problem-solving tasks.

1

Phase 1: Design & Preparation

Collaborative development of learning objectives, evaluation 
rubrics, and standardized problem prompts with participating 

educators

2

Phase 2: Task Implementation

Hands-free AI interactions across projectile motion, static 
equilibrium, and energy conservation problem scenarios

3

Phase 3: Data Collection

Systematic extraction of conversation transcripts, solution 
pathways, and visual documentation for comprehensive 

analysis

4

Phase 4: Evaluation & Scoring

Structured assessment using 0-4 scale across accuracy, 
problem-solving, explanation, and interaction quality 

dimensions

Study Parameters

• Duration: 3 months intensive evaluation period

• Participants: 15 experienced physics instructors

• Topics: Projectile motion, tension analysis, energy conservation

• Rating Scale: 0-4 comprehensive assessment framework

Quality Assurance

• Inter-rater reliability analysis across exercise types

• Multiple evidence sources for triangulation

• Standardized rubrics for consistent evaluation

• Blind review processes to minimize bias



Study Participants

15
Total Instructors

Experienced high school physics 
educators

38.7
Mean Age

Years of life experience in 
education

12.3
Teaching Experience

Average years in physics 
instruction

10-12
Grade Levels

High school physics course 
coverage

Each instructor evaluated one specialized physics task, with five educators assigned to each of the three problem domains. This distribution 
ensured deep, focused analysis while maintaining adequate sample sizes for statistical reliability. Participants represented diverse educational 
backgrounds and teaching philosophies, providing comprehensive perspectives on AI integration in physics instruction.

Selection Criteria

All participants held valid teaching credentials in physics or 
related STEM fields, with demonstrated experience in problem-
based learning methodologies and technology integration.

Professional Development

Participants received standardized training on smart glasses 
operation, AI interaction techniques, and evaluation protocols 
prior to study implementation.



Physics Problem Exercises

Projectile Motion Analysis

Complex trajectory problem involving object 
launched from elevated position. Students 
must determine height, impact velocity, 
maximum altitude, and speed variations using 
temporal constraints.

• Decompose motion into independent 
horizontal and vertical components

• Apply kinematic equations with constant 
acceleration

• Calculate vector combinations for final 
impact parameters

Static Equilibrium - Traffic Light

Force analysis challenge requiring tension 
calculations in two-cable suspension system. 
Students evaluate cable safety margins given 
specific angular configurations and weight 
loads.

• Apply equilibrium conditions: ΣFx = 0 and 
ΣFy = 0

• Resolve tension vectors into component 
form

• Solve simultaneous equations for 
unknown tensions

Energy Conservation - Spring 
System

Energy transformation analysis involving 
gravitational potential energy conversion to 
elastic potential energy through spring 
compression mechanics.

• Identify energy states: gravitational → 
kinetic → elastic

• Apply conservation principles with minimal 
energy loss

• Calculate maximum compression using 
energy equivalence

These carefully selected problems represent core concepts in introductory physics while requiring multi-step reasoning, formula application, 
and conceptual understanding that challenges both students and AI tutoring systems.



Assessment Rating Framework
Evaluation Domains

• Content Accuracy: Correctness of physics principles, formulas, and numerical results

• Problem-Solving Strategy: Logical approach, appropriate method selection, and systematic reasoning

• Explanation Quality: Clarity of communication, pedagogical effectiveness, and student comprehension support

• Interaction & Usability: Interface responsiveness, hands-free functionality, and adaptive feedback capability

0-1

Inadequate

Significant errors, unclear reasoning, poor interaction quality

1-2

Developing

Partial understanding, inconsistent application, basic functionality

2-3

Proficient

Generally accurate, logical approach, effective communication

3-4

Advanced

Excellent accuracy, sophisticated reasoning, exceptional clarity

The comprehensive 0-4 scale provides nuanced assessment capabilities, with score 2.0 representing the neutral midpoint across all evaluation criteria. This framework enables detailed analysis of AI performance strengths and areas requiring improvement.



Research Results Overview

3.6
Energy Problems

Highest performance rating (±0.55 
SD)

2.6
Projectile Motion

Moderate performance level (±0.55 
SD)

0.4
Traffic Light Tension

Lowest performance score (±0.55 
SD)

3.8
Real-time Feedback

Strongest interaction capability 
(±0.45 SD)

Energy Conservation Excellence

AI demonstrated strongest performance in 
spring compression problems, showing 
clear understanding of energy 
transformation principles and effective 
step-by-step guidance. Real-time feedback 
capabilities were particularly impressive at 
3.8±0.45.

Projectile Motion Challenges

Mid-range performance at 2.6±0.55 
revealed adequate equation application but 
significant gaps in reasoning clarity 
(1.8±0.84). Students received correct final 
answers but struggled with conceptual 
understanding.

Static Equilibrium Difficulties

Traffic light tension problems exposed 
critical weaknesses at 0.4±0.55. AI 
consistently failed to properly set up and 
solve simultaneous equilibrium equations, 
limiting instructional value.

High variability across instructor ratings indicates inconsistent reliability, suggesting caution is advised for immediate wide-scale deployment without 
additional refinement and standardization.



Future Directions & Implementation Strategy

Technical Improvements

Enhanced OCR accuracy, multi-step verification 
systems, and physics-specific formula libraries with 
built-in unit consistency checks

Pedagogical Integration

Development of scaffolding frameworks that promote 
student reasoning rather than providing direct 
solutions, maintaining educational value

Classroom Pilots

Large-scale implementation studies with quantitative 
learning outcome measurements and longitudinal 
student performance tracking

01

Immediate Priority: Multi-Step Problem Solving

Implement equation consistency checkers and simultaneous solving capabilities for 
complex physics scenarios like static equilibrium problems

02

Medium-term Goal: Misconception Detection

Develop AI capabilities to identify and address common student misconceptions in 
real-time, providing targeted corrective feedback

03

Long-term Vision: Adaptive Learning Systems

Create personalized learning pathways that adjust difficulty and support based on 
individual student progress and learning patterns

04

Success Metrics: Evidence-Based Evaluation

Establish measurable outcomes including accuracy improvements (≥3.5/4), reduced 
hint dependency, and enhanced conceptual retention rates

The integration of Meta Smart Glasses in physics education shows promising potential, particularly for energy conservation problems. However, significant improvements in 
multi-step reasoning and equilibrium analysis are essential before widespread classroom adoption. Careful attention to pedagogical ethics, equity considerations, and teacher 
professional development will be crucial for successful implementation.
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