STEM Robotics (Mechanical Engineering)
Iroquois Senior High School
Course Overview
This course introduces students to robotics and coding fundamentals through hands-on projects and collaborative challenges. Students will design, build, and program robotic systems using Tetrix Robotics and Arduino platforms. The course emphasizes problem-solving skills, teamwork, and technical proficiency. Each project is graded out of 200 points, focusing on both process and final product.
Unit 1: Foundations of Robotics and Mechanical Engineering (2 weeks)
**Introduction to Robotics**
- History and evolution of robotics
- Types of robots and their applications
- Basic components of a robotic system
**Mechanical Engineering Principles**
- Forces and motion
- Simple machines and mechanisms
- Materials science for robotics
**Introduction to Tetrix Robotics Kit**
- Overview of components
- Basic assembly techniques
- Safety procedures
**Arduino Basics**
- Introduction to microcontrollers
- Setting up the Arduino IDE
- Basic programming concepts (variables, loops, conditionals)

Unit 2: R/C Car Design, Build, and Testing (Capture the Flag) (2 weeks)
**Week 1: Design and Construction**
- Research on R/C car components and design principles
- Sketching and planning the R/C car design
- Building the car chassis using Tetrix components

**Week 2: Coding and Testing**
- Introduction to motor control with Arduino
- Programming the R/C car movements
- Testing and refining the design
- R/C car race and performance evaluation
**Assessment (200 points)**
- Design sketches and planning (20 points)
- Construction quality (60 points)
- Code functionality (60 points)
- Race performance (60 points)

Unit 3: Sensors and Actuators (2 weeks)
**Types of Sensors**
- Distance sensors (ultrasonic, infrared)
- Light sensors
- Temperature sensors
**Actuators in Robotics**
- Servo motors
- DC motors
- Stepper motors
**Integrating Sensors and Actuators**
- Reading sensor data with Arduino
- Controlling actuators based on sensor input
- Building simple reactive robots

Unit 4: Electric Vehicle (EV) Design, Build, and Presentation (4 weeks)
**Week 1: Research and Planning**
- Principles of electric vehicles
- Battery technology and energy efficiency
- Initial design sketches and planning
**Week 2: Frame Design and Construction**
- Designing the EV frame
- Building the frame using Tetrix components
- Integrating motors and gears
**Week 3: Body Design and 3D Printing**
- Introduction to SolidWorks
- Designing the EV body in SolidWorks
- 3D printing techniques and best practices
**Week 4: Assembly and Presentation**
- Assembling the complete EV
- Testing and refining the design
- Preparing and delivering presentations
**Assessment (200 points)**
- Research documentation (30 points)
- Frame and body design quality (70 points)
- EV functionality (50 points)
- Presentation effectiveness (50 points)

Unit 5: Roboball Competition (2 weeks)
**Game Overview**
- Teams design robots to play a small‑field ball game (e.g., soccer‑style or “goal zones”), focusing on ball control, navigation, and teamwork between robots.
· The field includes goals, boundaries, and optional obstacles to encourage creative strategies.
· 
· Analyze game rules and winning strategies (offense vs. defense, speed vs. control).
· 
· Students design at least one RoboBall specific CAD part (e.g., ball scoop, roller, guard, or bumper) and 3D print it for their robot.
· 
**Algorithms for Robotics**
- Path planning
- Obstacle avoidance
- PID control basics
**Wireless Communication**
- Bluetooth modules with Arduino
- Basic networking concepts for robotics

Unit 6: Automation in Production and Manufacturing (5 weeks)
**Week 1: Research and Planning**
- Study of automated assembly lines
- Components of automation systems
- Planning the mini assembly line layout
**Week 2-3: Construction**
- Building the assembly line structure
- Integrating conveyor systems
- Adding robotic arms and sensors
**Week 4: Programming**
- Coding the automation sequence
- Implementing start/stop functionality
- Programming sorting mechanisms
**Week 5: Testing and Demonstration**
- Refining the automation process
- Preparing the demonstration
- Final presentations
**Assessment (200 points)**
- Research analysis (30 points)
- Assembly line construction (70 points)
- Code functionality (50 points)
- Demonstration and explanation (50 points)

Unit 7: Final Project and Course Reflection (3 weeks)
**Open-Ended Robotics Challenge**
- Students propose and execute a final robotics project
- Emphasis on innovation and problem-solving
- Peer review and feedback sessions

**Course Reflection and Future Applications**
- Reflecting on learning outcomes
- Exploring career paths in robotics and engineering
- Discussion on emerging trends in robotics
**Final Presentation and Showcase**
- Presenting final projects to peers and invited guests
- Demonstrating acquired skills and knowledge

This comprehensive course outline provides a structured approach to learning robotics and mechanical engineering principles, emphasizing hands-on experience and practical application of concepts 
Grading Rubric for Robotics Projects
	Criteria
	Exemplary (4)
	Proficient (3)
	Satisfactory (2)
	Needs Improvement (1)
	Points

	Research & Planning
	Thorough research with clear documentation; excellent understanding of concepts.
	Adequate research; good understanding of concepts.
	Basic research; some understanding of concepts.
	Minimal research; lacks understanding of concepts.
	/30

	Design & Engineering
	Innovative and well-thought-out design; all components effectively integrated.
	Solid design; most components integrated well.
	Basic design; some components poorly integrated.
	Weak design; many components not integrated effectively.
	/60

	Construction Quality
	High-quality construction; all parts securely assembled and functional.
	Good construction quality; most parts securely assembled.
	Fair construction quality; some parts may be loose or malfunctioning.
	Poor construction quality; many parts are loose or non-functional.
	/60

	Functionality
	Fully functional with no issues; exceeds expectations in performance.
	Mostly functional with minor issues; meets expectations.
	Partially functional with several issues; does not fully meet expectations.
	Non-functional or fails to meet basic requirements.
	/50

	Presentation & Communication
	Clear, engaging presentation; effectively communicates design process and outcomes.
	Good presentation; communicates most aspects clearly.
	Basic presentation; some aspects unclear or lacking detail.
	Poor presentation; fails to communicate key aspects effectively.
	/50


Total Points: /200
Grading Scale
· Exemplary (4): 180-200 points
· Proficient (3): 150-179 points
· Satisfactory (2): 100-149 points
· Needs Improvement (1): 0-99 points

