Production Systems
Iroquois Senior High School
This Production Systems class will introduce students to modern manufacturing processes, product design, and business principles. Students will work collaboratively to design, produce, and market products using advanced manufacturing equipment.

Course Structure (20 Weeks)
Foundational Knowledge and Skills
1: Introduction and Safety
· Course overview and expectations
· Safety training for all equipment
· Introduction to manufacturing systems
2: Design and Prototyping
· Introduction to CAD software
· 3D printing basics
· Rapid prototyping techniques
3: CNC and Laser Engraving
· CNC programming and operation
· Laser engraver use and safety
· Material selection and preparation
4: Woodworking and Assembly
· Basic woodworking techniques
· Assembly line principles
· Finishing methods
5: Business and Marketing
· Product costing and pricing
· Basic marketing strategies
· Inventory management and sales techniques
Project-Based Learning and Production
For each project, students will follow this process:
1. Design (1 week)
2. Prototyping and Refinement (1 week)
3. Production Planning (1 week)
4. Mass Production (1-2 weeks)
5. Marketing and Sales (1 week)
Project 1: Custom CNC Furniture
· Design a range of decorative and functional Furniture
· Minimal Number of Parts Designed/Easy to Mass Produce
· Simple Parts to Produce/Easy Assemble
· Simple Design/Aesthetically Pleasing/Functional
· Utilize a mix of CNC carving and laser engraving
· Explore various wood types and finishes
Project 2: Wooden Cutting Boards
· Design unique cutting board shapes and engravings
· Utilize CNC for cutting and laser engraver for personalization
· Implement food-safe finishing techniques
Project 3: Modular Desk Organizers
· Create a system of interlocking desk organization components
· Combine 3D printed connectors with CNC-cut wooden pieces
· Develop packaging and branding
Project 4: Custom Wooden Signs
· Design a range of decorative and functional signs
· Utilize a mix of CNC carving and laser engraving
· Explore various wood types and finishes
Ongoing Activities Throughout Projects
· Weekly team meetings to assess progress and adjust strategies
· Regular financial reviews to track costs and profits
· Continuous improvement of production processes
· Customer feedback collection and product refinement
Equipment Utilization
· 3D Printers: Prototyping, producing small components
· Laser Engravers: Adding detailed designs and personalization
· 4ft x 8ft CNC: Cutting main wooden components
· Computer Lab: CAD design, CNC programming, business operations
· Wood Shop: Assembly, finishing, custom work
Material Management
Students will manage the $999.80 material budget across all projects:
· Track material usage and costs for each project
· Implement strategies to minimize waste
· Make data-driven decisions on material allocation
Assessment
Ongoing assessment based on:
1. Product design and innovation
2. Production efficiency and quality
3. Marketing and sales performance
4. Financial management and profitability
5. Teamwork and problem-solving
6. Adherence to safety protocols
Final Evaluation
At the end of the 20 weeks, students will:
· Present a portfolio of their projects
· Provide a financial report of their operations
· Reflect on lessons learned and areas for improvement

General Project Process
1. Design Phase
2. Prototyping
3. Production Planning
4. Mass Production
5. Marketing and Sales
Specific Project Breakdowns
Key Bowls
1. Design unique bowl shapes using CAD software
2. Create prototypes using 3D printers
3. Develop CNC programs for wooden bowl production
4. Mass produce using CNC machine and wood shop tools
5. Add personalization with CNC
6. Apply finish in wood shop
7. Package and prepare for sale
Wooden Signs
1. Design sign layouts and graphics
2. Prototype designs using laser engraver on scrap material
3. Prepare wood blanks using CNC machine
4. Engrave or carve designs using laser engraver or CNC
5. Sand and finish in wood shop
6. Add hanging hardware
7. Package for sale
Coasters
1. Design coaster patterns and graphics
2. Create prototypes using various materials (wood, ceramic, resin)
3. Develop production method (CNC cutting, molding, 3D printing)
4. Mass produce coaster bases
5. Add designs using laser engraver or UV printer
6. Apply protective coating
7. Package in sets for sale
Personalized Furniture
1. Design modular furniture pieces using CAD
2. Create scale models with 3D printer
3. Develop CNC programs for wooden components
4. Cut main pieces using CNC machine
5. Assemble and sand in wood shop
6. Add personalization with laser engraver
7. Apply finish and hardware
8. Package or prepare for delivery
Key Chains
1. Design key chain shapes and graphics
2. Prototype using 3D printer and laser engraver
3. Develop production method (3D printing, laser cutting, CNC milling)
4. Mass produce key chain bodies
5. Add personalization with laser engraver
6. Attach hardware (key rings, clasps)
7. Package for individual sale
Cutting Boards
1. Design cutting board shapes and patterns
2. Create prototypes to test functionality
3. Develop CNC programs for efficient material use
4. Cut board shapes using CNC machine
5. Sand and prepare surfaces in wood shop
6. Add personalization or designs with laser engraver
7. Apply food-safe finish
8. Package and label for sale
3D Printed Tools
1. Research and design useful tools
2. Create 3D models using CAD software
3. Print prototypes and test functionality
4. Optimize designs for mass production
5. Set up multiple 3D printers for batch production
6. Post-process printed tools (remove supports, sand, etc.)
7. Package with instructions for use
Project Grading Rubric
Design and Planning (20 points)
· Excellent (18-20): Innovative design, thorough market research, detailed production plan
· Good (15-17): Solid design, adequate market research, clear production plan
· Satisfactory (12-14): Basic design, some market research, general production plan
· Needs Improvement (0-11): Minimal design effort, little to no market research, vague production plan
Prototyping and Refinement (20 points)
· Excellent (18-20): Multiple iterations, significant improvements, thorough testing
· Good (15-17): Some iterations, noticeable improvements, adequate testing
· Satisfactory (12-14): At least one iteration, minor improvements, basic testing
· Needs Improvement (0-11): No iterations, minimal improvements, insufficient testing
Production Efficiency (20 points)
· Excellent (18-20): Optimized workflow, minimal waste, high-quality output
· Good (15-17): Efficient workflow, low waste, good quality output
· Satisfactory (12-14): Functional workflow, some waste, acceptable quality
· Needs Improvement (0-11): Inefficient workflow, high waste, poor quality
Use of Technology (20 points)
· Excellent (18-20): Proficient use of all available equipment, innovative applications
· Good (15-17): Competent use of most equipment, some creative applications
· Satisfactory (12-14): Basic use of equipment, standard applications
· Needs Improvement (0-11): Limited use of equipment, struggles with applications
Marketing and Sales (10 points)
· Excellent (9-10): Creative marketing strategy, strong sales performance
· Good (7-8): Solid marketing effort, good sales performance
· Satisfactory (5-6): Basic marketing approach, moderate sales
· Needs Improvement (0-4): Minimal marketing effort, poor sales
Financial Management (10 points)
· Excellent (9-10): Accurate cost analysis, profitable pricing, detailed financial records
· Good (7-8): Good cost awareness, reasonable pricing, clear financial records
· Satisfactory (5-6): Basic cost understanding, break-even pricing, basic financial records
· Needs Improvement (0-4): Poor cost awareness, unprofitable pricing, inadequate records
Total Score: 100 points
Grading Scale:
· A: 90-100
· B: 80-89
· C: 70-79
· D: 60-69
· F: 0-59



Standards:
New York State Math, Science, and Technology Standards:
1. Standard 1: Analysis, Inquiry, and Design
· Use mathematical analysis, scientific inquiry, and engineering design to pose questions, seek answers, and develop solutions.
2. Standard 2: Information Systems
· Access, generate, process, and transfer information using appropriate technologies.
3. Standard 5: Technology
· Apply technological knowledge and skills to design, construct, use, and evaluate products and systems to satisfy human and environmental needs.
4. Standard 6: Interconnectedness: Common Themes
· Understand the relationships and common themes that connect mathematics, science, and technology and apply the themes to these and other areas of learning.
5. Standard 7: Interdisciplinary Problem Solving
· Apply the knowledge and thinking skills of mathematics, science, and technology to address real-life problems and make informed decisions.
NYS Career Development and Occupational Studies (CDOS) Standards:
1. Standard 1: Career Development
· Students will be knowledgeable about the world of work, explore career options, and relate personal skills, aptitudes, and abilities to future career decisions.
2. Standard 2: Integrated Learning
· Students will demonstrate how academic knowledge and skills are applied in the workplace and other settings.
3. Standard 3a: Universal Foundation Skills
· Students will demonstrate mastery of the foundation skills and competencies essential for success in the workplace.
4. Standard 3b: Career Majors
· Students who choose a career major will acquire the career-specific technical knowledge/skills necessary to progress toward gainful employment, career advancement, and success in postsecondary programs.
These standards align with the course's focus on:
· Designing and manufacturing products
· Using advanced technology and equipment
· Applying mathematical and scientific concepts to real-world problems
· Developing technical skills relevant to manufacturing and construction
· Understanding business and marketing principles
· Preparing students for careers in production and related fields
The course structure, which includes design, prototyping, production planning, mass production, and marketing, addresses multiple aspects of these standards, providing students with a comprehensive learning experience that bridges academic knowledge with practical, career-oriented skills.
Skills required prior to course:
1. Completion of prerequisite courses:
· Drawing/Design for Production
2. Basic technical knowledge:
· Familiarity with engineering concepts
· Understanding of basic manufacturing principles
· Knowledge of materials and their properties
3. Math and science skills:
· Ability to apply mathematical and scientific principles to practical problems
· Basic data analysis skills
4. Computer skills:
· Familiarity with CAD software or similar design tools
· Basic understanding of computer-controlled systems
5. Safety awareness:
· Understanding of basic workshop safety protocols
6. Problem-solving and critical thinking:
· Ability to approach engineering challenges analytically
7. Teamwork and communication:
· Experience working on group projects
· Ability to communicate technical information effectively
8. Hands-on skills:
· Basic proficiency with hand tools and simple machinery
· Experience with basic prototyping or model-making
9. Project management:
· Understanding of basic project planning and execution
10. Research skills:
· Ability to gather and interpret technical information
These prerequisites ensure students have a foundation in engineering concepts, basic technical skills, and the academic abilities necessary to engage with the more advanced content of the Production Systems course.
