
Teacher Preparation Lesson Plan

Subject Area: Science/Technology Integration
Unit Title: Nature of Matter and Artificial
Intelligence
Grade Level: 8th Grade (14-year-olds)
Lesson Number: 1 of 5

Duration: 90 minutes
Date: Ongoing
Teacher: To be assigned
Room: Science Lab

Curriculum Standards Alignment

Content Standards:
MS-PS1-1: Develop models to describe the atomic composition of simple molecules and extended
structures
MS-PS1-4: Develop a model that predicts and describes changes in particle motion, temperature, and
state of a pure substance
MS-ETS1-4: Develop a model to generate data for iterative testing and modification of a proposed object,
tool, or process

Skills Standards:
ISTE 5a: Students formulate problem definitions suited for technology-assisted methods
ISTE 5c: Students break problems into component parts, extract key information, and develop descriptive
models
ISTE 7d: Students explore real-world issues and problems and actively pursue solutions using digital
tools

Essential Questions & Big Ideas

Essential Questions:
How can artificial intelligence enhance our understanding of matter and its properties?
What role does technology play in modern scientific discovery?
How do scientists use AI tools to visualize and predict molecular behavior?
What are the implications of AI-assisted research in materials science?

Enduring Understandings:
Matter has distinct properties that can be observed, measured, and predicted using both traditional and
AI-powered methods
AI tools enhance scientific understanding by providing advanced visualization and analysis capabilities
The integration of technology in science creates new opportunities for discovery and innovation
Scientific knowledge and technological advancement are interconnected and mutually beneficial
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Pre-Lesson Preparation

Room Setup:
Configure computer lab/science lab with one device per pair of students
Set up main projection screen for demonstrations
Arrange tables in pods of 4 for collaborative work
Prepare physical molecular model sets for hands-on activities
Test all AI visualization software before class

Technology Needs:
Computers/tablets with internet access
Molecular visualization software (e.g., PyMol, RasMol)
AI demonstration platforms pre-loaded
Digital whiteboard or projector
Student access to cloud storage for project work

Materials Preparation:
Digital handouts for AI tools introduction
Physical molecular building kits
State of matter demonstration materials
Safety guidelines handouts
Project rubrics and assessment materials

Detailed Lesson Flow

Pre-Class Setup (15 mins before)
Boot up all computers and launch required software
Display welcome screen with initial activity instructions
Arrange molecular model sets at each pod
Post safety guidelines and learning objectives

Bell Work / Entry Task (7 mins)
Students log into their devices and access the digital KWL chart
Complete "What I Know" about AI and matter
Share one question about how AI helps scientists
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Lesson Implementation

Opening/Hook (15 mins)
Demonstrate 3D molecular visualization using AI software
Show real-time manipulation of molecular structures
Lead discussion on how technology has changed scientific discovery
Connect to real-world applications in medicine and materials science

Engagement Strategies:
Use think-pair-share for initial reactions to AI visualization
Incorporate student predictions about molecular behavior
Connect to students' daily experiences with matter

Direct Instruction (25 mins)
Introduction to basic principles of matter
Explanation of how AI analyzes molecular structures
Demonstration of AI prediction models
Interactive exploration of states of matter
Discussion of AI limitations and capabilities

Key Teaching Points:
Connect traditional scientific concepts with modern AI applications
Use visual aids and real-time demonstrations
Incorporate frequent check-for-understanding moments
Address common misconceptions about AI and matter
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Guided Practice and Application

Assessment and Closure

Formative Assessment (8 mins):
Digital exit ticket using Google Forms
3-2-1 reflection on AI tools and matter concepts
Self-assessment of learning objectives

Closure Activities:
Class discussion of key discoveries
Preview of next lesson's connection
Update digital KWL charts

Collaborative Investigation (20 mins)
Students work in pairs using AI visualization tools
Complete guided exploration worksheet
Build and analyze molecular structures
Record observations and predictions

Differentiation Strategies:
Provide scaffolded worksheets for different ability levels
Offer extension activities for advanced students
Enable AI tool accessibility features as needed

Independent Practice (15 mins)
Students design their own molecular models
Use AI tools to predict structure properties
Document findings in digital lab notebooks
Compare AI predictions with physical models
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Extensions and Modifications

Enrichment Options:
Advanced AI modeling challenges
Research on current AI applications in chemistry
Design original experiments using AI tools
Collaboration with other classes virtually

Support Strategies:
Simplified AI interface options
Step-by-step visual guides
Peer tutoring partnerships
Modified assessment options

Homework and Follow-up

Assignment:
Complete digital reflection journal
Research one real-world application of AI in chemistry
Practice with online molecular modeling tools

Parent/Guardian Connection:
Share digital portfolio access
Provide AI safety and usage guidelines
Suggest family discussion topics about AI in science

Teacher Reflection Space

Post-Lesson Analysis:
What worked well with AI integration?
Where did students struggle?
How can the lesson be improved?
What technical issues need addressing?

Notes for next implementation: _________________________________ _________________________________
_________________________________


