
Teacher Preparation Lesson Plan

Subject Area: Technology/Engineering
Unit Title: Reverse Engineering and 3D Printing
Technology
Grade Level: 8th Grade (14-year-olds)
Lesson Number: 1 of 10

Duration: 90 minutes
Date: Ongoing
Teacher: Technology Department
Room: Engineering Lab

Curriculum Standards Alignment

Content Standards:
NGSS MS-ETS1-1: Define the criteria and constraints of a design problem
NGSS MS-ETS1-2: Evaluate competing design solutions
ISTE 3.d: Build knowledge by actively exploring real-world issues and problems
ISTE 4.c: Develop, test, and refine prototypes as part of a cyclical design process

Skills Standards:
Critical thinking and problem-solving in engineering contexts
Technical measurement and documentation skills
3D modeling and spatial reasoning
Safe operation of technical equipment

Cross-Curricular Links:
Mathematics: Measurement, scale, and proportion
Physics: Material properties and mechanical systems
Art: Design principles and visual communication

Essential Questions & Big Ideas

Essential Questions:
How can we understand and improve existing products through reverse engineering?
What role does 3D printing play in modern product development?
How do engineers document and communicate technical information?
What safety considerations are essential in an engineering environment?

Enduring Understandings:
Engineering is an iterative process of analysis, design, and improvement
Technical documentation is crucial for effective communication
Safety protocols protect both people and equipment
3D printing enables rapid prototyping and testing of design ideas



Pre-Lesson Preparation

Room Setup:
Engineering lab stations with measurement tools at each (6 stations)
3D printer demonstration area with safety barriers
Computer workstations with CAD software installed
Sample objects for reverse engineering analysis
Documentation materials and engineering notebooks

Technology Needs:
3D printer (FDM) with PLA filament loaded
Digital calipers (1 per station)
Computers with CAD software (TinkerCAD or Fusion 360)
Digital cameras for documentation
Projector for demonstrations

Materials Preparation:
Safety equipment (goggles, gloves) for each student
Engineering notebooks and documentation templates
Sample mechanical pencils for analysis (1 per station)
Measurement worksheets and recording forms
Visual aids showing reverse engineering process

Detailed Lesson Flow

Pre-Class Setup (15 mins before)
Power up 3D printer and begin warm-up sequence
Verify all measurement tools are calibrated
Load demonstration files on computer
Distribute safety equipment to stations
Set up sample display of finished projects

Introduction and Safety Briefing (15 mins)
Welcome and course overview
Safety protocols and emergency procedures
Tool handling demonstration
3D printer safety guidelines
Distribution of safety contracts

Engagement Strategies:
Interactive safety demonstration
Real-world engineering examples
Student safety procedure role-play



Lesson Implementation

Assessment & Differentiation

Formative Assessment:
Measurement accuracy checks
Documentation completeness review
Safety procedure compliance
Tool handling proficiency
Group participation observation

Differentiation Strategies:
Modified measurement tools for different abilities
Visual guides for ELL students
Extended learning opportunities for advanced students
Peer mentoring arrangements
Alternative documentation methods available

Direct Instruction (25 mins)
Define reverse engineering concepts
Demonstrate measurement techniques
Explain documentation requirements
Show 3D printing process overview
Present example project walkthrough

Teaching Strategies:
Visual demonstrations with real objects
Step-by-step measurement examples
Interactive Q&A sessions
Real-time 3D printing demonstration

Guided Practice (30 mins)
Students practice measurement techniques
Documentation exercise with sample objects
Basic CAD software introduction
Group analysis of mechanical pencil components

Support Strategies:
Individual assistance with measurements
Peer teaching opportunities
Visual reference guides
Structured practice worksheets



Closure and Extension Activities

Lesson Wrap-Up (10 mins):
Review key concepts and terminology
Class discussion of challenges and solutions
Preview of next lesson's activities
Collection and organization of documentation
Clean-up procedures and safety checks

Homework/Extension Activities:
Engineering notebook reflection entry
Online CAD tutorial completion
Research on real-world reverse engineering examples
Safety procedure review and quiz preparation

Resources and References

Teacher Resources:
Engineering Design Process Guide
CAD Software Tutorial Library
3D Printer Operation Manual
Safety Protocol Documentation
Assessment Rubrics and Checklists

Student Resources:
Engineering Notebook Template
Measurement Recording Sheets
Online Learning Platform Access
Technical Drawing Guidelines
Safety Reference Cards

Additional Support Materials:
Video tutorials for CAD software
Sample project portfolio
Industry standard documentation examples
Troubleshooting guides



Reflection and Improvement Plan

Lesson Effectiveness Indicators:
Student engagement levels during activities
Quality of measurement documentation
Understanding of safety procedures
Successful completion of guided practice
Group collaboration effectiveness

Areas for Potential Modification:
Time allocation for different activities
Group size and composition
Tool distribution methods
Documentation format adjustments
Additional support materials needed

Next Steps for Improvement:
Collect student feedback on lesson pace
Review effectiveness of differentiation strategies
Assess technology integration success
Update safety procedures as needed
Refine assessment tools based on results

Emergency and Safety Protocols

Emergency Procedures:
Location of emergency shut-off switches
First aid kit access points
Evacuation routes and meeting points
Emergency contact information
Incident reporting procedures

Safety Reminders:
Required personal protective equipment
Tool handling protocols
3D printer safety zones
Material handling guidelines
Clean-up and maintenance procedures


