[image: ]

[image: ]
DIGITAL LEADERS 
OF TODAY AND TOMORROW
01.10.2024-30.09.2026

DISCLAIMER
Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of the European Union or the European Education and Culture Executive Agency (EACEA). Neither the European Union nor EACEA can be held responsible for them.


Robotics Curriculum Plan (8th Grade)
Learning Goals
· Understand basic robotics concepts (sensors, motors, controllers).
· Develop coding skills (Arduino, Scratch, or Python depending on resources).
· Apply engineering design principles (plan, build, test, improve).
· Foster teamwork, creativity, and problem-solving.
🗓 Weekly Breakdown
	Week
	Theme
	Activities
	Skills Developed

	1
	Introduction to Robotics
	Explore what robots are, watch demos, discuss real-world uses
	Curiosity, observation

	2
	Basic Electronics
	Learn circuits, LEDs, resistors, breadboards
	Electronics fundamentals

	3
	Motors & Movement
	Build a simple robot car with DC motors
	Mechanical design

	4
	Sensors 101
	Experiment with ultrasonic sensors for distance
	Input/output understanding

	5
	Line-Following Robot
	Program robot to follow a track
	Coding logic, debugging

	6
	Obstacle Avoidance
	Add sensors to detect and avoid obstacles
	Algorithm design

	7
	Robotic Arm Basics
	Assemble a small arm, control with switches
	Precision, control

	8
	Programming with Loops & Conditions
	Write code for decision-making
	Computational thinking

	9
	Maze Challenge
	Program robot to solve a simple maze
	Problem-solving

	10
	Creative Robotics Project
	Students design their own robot (pet feeder, delivery bot, etc.)
	Innovation

	11
	Team Collaboration
	Work in groups to refine projects
	Communication

	12
	Testing & Iteration
	Debug and improve robot performance
	Critical thinking

	13
	Showcase Prep
	Prepare presentations and demos
	Presentation skills

	14
	Robotics Fair
	Students present projects to peers/parents
	Confidence, public speaking



Materials Needed
· Arduino kits or micro:bit boards
· Breadboards, resistors, LEDs, wires
· DC motors, servo motors
· Ultrasonic sensors, IR sensors
· Robot chassis kits (or DIY cardboard/plastic bases)
· Laptops with Arduino IDE or Scratch
Assessment
· Weekly journals: Students reflect on what they built and learned.
· Project milestones: Check progress at weeks 5, 9, and 12.
· Final showcase: Evaluate creativity, functionality, teamwork, and presentation.
Robotics Day-by-Day Lesson Plan (8th Grade)
Week 1: Introduction to Robotics
· Day 1: Icebreaker – “What is a robot?” Brainstorm examples from daily life.
· Day 2: Watch short videos of robots in industry, medicine, and space. Discuss uses.
· Day 3: Safety rules in the lab. Introduction to kits (Arduino/micro:bit).
Week 2: Basic Electronics
· Day 4: Learn about electricity, voltage, current. Simple circuit with battery + LED.
· Day 5: Breadboard basics – wiring LEDs and resistors.
· Day 6: Challenge: make LEDs blink in sequence.
Week 3: Motors & Movement
· Day 7: Introduction to DC motors. Connect motor to power supply.
· Day 8: Build a simple robot chassis with wheels.
· Day 9: Program motor to move forward/backward.
Week 4: Sensors 101
· Day 10: Ultrasonic sensor demo – measure distance.
· Day 11: Program robot to stop when object is near.
· Day 12: Mini challenge: “Robot bumper car” avoiding obstacles.
Week 5: Line-Following Robot
· Day 13: IR sensor basics – detect black vs white surfaces.
· Day 14: Program robot to follow a straight line.
· Day 15: Challenge: follow a curved track.
Week 6: Obstacle Avoidance
· Day 16: Combine motors + ultrasonic sensor.
· Day 17: Write code for obstacle avoidance.
· Day 18: Test robot in a mini maze.
Week 7: Robotic Arm Basics
· Day 19: Introduction to servo motors.
· Day 20: Assemble a simple robotic arm.
· Day 21: Control arm with switches or joystick.
Week 8: Programming with Loops & Conditions
· Day 22: Learn “if…else” conditions in code.
· Day 23: Practice loops with LED patterns.
· Day 24: Apply loops/conditions to robot navigation.
Week 9: Maze Challenge
· Day 25: Introduce maze-solving strategies (wall-following).
· Day 26: Program robot with simple algorithm.
· Day 27: Maze race competition.
Week 10: Creative Robotics Project
· Day 28: Brainstorm project ideas (pet feeder, delivery bot, etc.).
· Day 29: Sketch designs and assign team roles.
· Day 30: Begin building prototypes.
Week 11: Team Collaboration
· Day 31: Continue building. Focus on coding.
· Day 32: Peer feedback session – teams test each other’s robots.
· Day 33: Refine based on feedback.
Week 12: Testing & Iteration
· Day 34: Debugging workshop – common errors.
· Day 35: Improve robot performance.
· Day 36: Document progress in journals.
Week 13: Showcase Prep
· Day 37: Create posters/slides explaining project.
· Day 38: Practice presentations.
· Day 39: Rehearse demo runs.
Week 14: Robotics Fair
· Day 40: Final robot testing.
· Day 41: Robotics showcase – teams present to peers/parents.
· Day 42: Reflection session – what did we learn, what’s next?
Teaching Tips
· Keep sessions highly hands-on (70% building/coding, 30% theory).
· Encourage teamwork – rotate roles (builder, coder, tester, documenter).
· Use mini challenges weekly to keep motivation high.
· End each week with a reflection journal entry.

Robotics Project Assessment Rubric
	Criteria
	Excellent (4)
	Good (3)
	Fair (2)
	Needs Improvement (1)

	Teamwork
	All members contribute equally, collaborate respectfully, resolve conflicts constructively
	Most members contribute, occasional imbalance in workload, generally respectful
	Unequal participation, limited collaboration, some conflict unresolved
	One or two members dominate, poor collaboration, frequent conflict

	Coding
	Code is efficient, well‑structured, documented, and runs without errors
	Code works with minor bugs, mostly structured, some documentation
	Code runs inconsistently, lacks structure, minimal documentation
	Code incomplete, frequent errors, no documentation

	Creativity
	Project shows originality, innovative use of sensors/motors, solves real‑world problem
	Some originality, creative features included, partially practical
	Limited creativity, mostly copied ideas, weak real‑world connection
	No creativity, project is basic or copied

	Presentation
	Clear, confident delivery, visuals well‑designed, team explains technical details effectively
	Clear delivery, visuals adequate, explanation mostly complete
	Delivery unclear at times, visuals weak, explanation incomplete
	Poor delivery, no visuals, explanation missing



Scoring
· Each category scored 1–4 points.
· Total possible: 16 points.
· Teachers can weight categories if desired (e.g., Coding 40%, Teamwork 20%, Creativity 20%, Presentation 20%).
Teacher Tips
· Use checklists during presentations to stay objective.
· Encourage peer evaluation for teamwork (students rate each other’s contributions).
· Allow self‑reflection journals so students explain their coding choices and creative process.
Student Self‑Assessment Form (Robotics Project)
Part 1: Teamwork
· I contributed actively to my team’s project.
☐ Always ☐ Often ☐ Sometimes ☐ Rarely
· I respected my teammates’ ideas and helped resolve disagreements.
☐ Always ☐ Often ☐ Sometimes ☐ Rarely
· My role in the team was (builder / coder / tester / documenter / presenter).
Part 2: Coding
· I wrote or helped write code for our robot.
☐ Yes ☐ Somewhat ☐ No
· I understand how the code works.
☐ Fully ☐ Mostly ☐ Partially ☐ Not at all
· I documented or explained parts of the code to my team.
☐ Yes ☐ Somewhat ☐ No
Part 3: Creativity
· Our project shows originality and creative thinking.
☐ Strongly agree ☐ Agree ☐ Neutral ☐ Disagree
· I contributed new ideas or improvements.
☐ Yes ☐ Somewhat ☐ No
· Example of my creative input: __________________________
Part 4: Presentation
· I participated in preparing the presentation/demo.
☐ Yes ☐ Somewhat ☐ No
· I spoke or presented during the showcase.
☐ Yes ☐ Somewhat ☐ No
· I feel confident explaining our robot to others.
☐ Strongly agree ☐ Agree ☐ Neutral ☐ Disagree
Part 5: Reflection
· One skill I improved the most: __________________________
· One challenge I faced: __________________________
· One thing I’d do differently next time: __________________________
Teacher Use
· Collect forms before grading presentations.
· Compare student self‑scores with rubric scores to spot mismatches (e.g., a student who thinks they contributed more than teammates observed).
· Use reflections to guide feedback and future projects.

Peer‑Assessment Form (Robotics Project)
Instructions for Students
Fill this form for each teammate (not yourself). Be honest and respectful. Your feedback helps ensure fair grading.
Part 1: Contribution
· This teammate contributed actively to building/coding/testing.
☐ Always ☐ Often ☐ Sometimes ☐ Rarely
· They completed their assigned tasks responsibly.
☐ Always ☐ Often ☐ Sometimes ☐ Rarely
Part 2: Teamwork
· They listened to others’ ideas and respected different opinions.
☐ Strongly agree ☐ Agree ☐ Neutral ☐ Disagree
· They helped resolve conflicts or supported teammates when needed.
☐ Strongly agree ☐ Agree ☐ Neutral ☐ Disagree
Part 3: Communication
· They explained their work clearly to the team.
☐ Always ☐ Often ☐ Sometimes ☐ Rarely
· They participated in group discussions.
☐ Always ☐ Often ☐ Sometimes ☐ Rarely
Part 4: Creativity
· They contributed original ideas or improvements to the project.
☐ Yes ☐ Somewhat ☐ No
· Example of their creative input: __________________________
Part 5: Overall Rating
· I would rate this teammate’s overall contribution as:
☐ Excellent ☐ Good ☐ Fair ☐ Needs Improvement
Part 6: Reflection
· One strength of this teammate: __________________________
· One area they could improve: __________________________
Teacher Use
· Collect peer forms anonymously to avoid bias.
· Compare peer ratings with teacher rubric and student self‑assessments.
· Use mismatches (e.g., one student rated highly by self but low by peers) as discussion points.
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