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1. SCENARIO IDENTIFICATION
1.1 Scenario Title
Carbon Footprint Tracker
1.2 Target Age Group
Grades 8 (Secondary School)
Curriculum:  Upper Secondary School 
Thematic Area: Climate Change Awareness through Technology and Programming, Carbon Footprint Concept, impact of human activities
Topics/Subtopics: Climate change, greenhouse gases, carbon footprint calculation, environmental data analysis, technological solutions for emission reduction.

Expected Learning Outcomes:
By the end of the lesson, Students will be able to:
· Define the term carbon footprint and explain its environmental significance.
· Identify activities that contribute to carbon emissions.
· Use FOSSBot to input activity data, perform calculations, and display results.
· Analyze data to suggest practical ways to reduce emissions.
· Collaborate effectively in teams and present findings to peers.


1.3 Estimated Duration
45 minutes  + 45minutes 

1.4 Subject Areas Involved 
Computer Science, Environmental Science, Mathematics

1.5 Prerequisite Knowledge
Basic computer use, graphical programming, environmental concepts, basic maths, and teamwork skills.

1.6 Purpose of the Scenario
The purpose of this scenario is to raise students’ awareness of daily activities’ impact on climate change and empower them to propose reduction strategies using technology.
1.6.1 Learning Objectives/Outcomes
By the end of the scenario, students will be able to:
· Explain how the carbon footprint is calculated. 
· Input and process environmental activity data using FOSSBot.
· Interpret results to propose emission reduction actions.
· Collaborate to design technological solutions for climate change mitigation.
· Use metacognitive strategies for self-assessment and critical thinking.

1.6.2 Teaching Objectives
Through teaching, the educator aims to:
· Enhance technological and environmental literacy. 
· Foster problem-solving and creative thinking in a STEM context.
· Promote responsible citizenship.
· Encourage collaboration and communication.
· Integrate science, technology, and social responsibility.

2. LESSON PLAN DEVELOPMENT
2.1 Description of Teaching and Learning Activities
In this lesson, students progress through four scaffolded activities that link climate literacy with hands-on programming. Students begin with an intuitive A/B choice task to distinguish high- vs low-impact travel options, then quantify impact by selecting real-life activities, entering small quantities, and watching a running carbon score update on the robot’s screen.  Next, teams use the FOSSBot environment to enter everyday activities (such as kilometres travelled by car or hours of AC use), assign emission factors, and compute a total “carbon score” that the robot displays—building basic data handling and algorithmic thinking. In Activity 3, groups interpret their scores and modify the program to trigger tailored “reduction tips” whenever a threshold is exceeded, encouraging design thinking and actionable problem-solving. Finally practice an “idle-off” habit using a three-second countdown at stops that rewards turning systems off instead of idling.Together, the sequence blends concept acquisition, coding practice, collaboration, and metacognition to empower students to analyze and reduce their own environmental impact.
Flow and content of activities:
Activity 1: Stop & Choose 
In this activity, FOSSBot follows a black line and stops at three large station markers.
At each stop, students observe the displayed options and choose digitally which option they believe has a lower carbon impact — Car (HIGH impact) or Bus (LOW impact) — by clicking the correct answer in the H5P interactive version.
As students progress, the activity automatically adds carbon points (+5 for Car, +2 for Bus) and provides instant feedback explaining the environmental impact of each choice. After completing all three stops, students receive their total carbon score and a short reflection prompt encouraging them to think about sustainable travel habits.

Activity 2: Data Entry and Calculation
Students input daily activities, assign emission values, calculate total emissions, and display results.

Activity 3: One-Fork Eco Turn (FOSSBot)
Follow the class rule at the fork to take the eco route.
In this activity, the track has one clear fork near the end. When the robot detects the fork marker (two short bars), it follows a single class rule—TURN RIGHT for the eco route (LOW impact)—then proceeds to the finish and displays a completion message.
Steps:
1. Start the robot and let it follow the line.
2. When the fork marker is detected, the robot slows down.
3. Apply the class rule: TURN RIGHT = Eco route.
4. Reach the finish and show a short message.

Activity 4: Evaluation
In this activity, students review what they have learned about FOSSBot’s decision-making and environmental awareness. Through a short multiple-choice quiz, they demonstrate their understanding of how the robot detects the fork marker, chooses the eco-friendly path, and symbolizes sustainable behavior in real life.

Note: To implement the activities, the FOSSBot must be pre-synchronized with the local Wi-Fi network and pre-programmed with the appropriate automated behavior logic.

 2.1 Worksheets
			            	Activity 1
FOSSBot follows a black line and stops at three stations. At each stop, choose digitally which option has the lower carbon impact — Car (HIGH impact) or Bus (LOW impact). Each choice adds points (+5 for Car, +2 for Bus) and gives instant feedback. Try to finish the route with the lowest carbon score and reflect on how small choices affect the planet.
Instructions:
1. Open a  H5P Multiple Choice Tool
2. Add the Title “Stop & Choose – Carbon Footprint Choices” and Description “FOSSBot follows a black line and stops at three stations. At each stop, choose digitally which option has the lower carbon impact — Car (HIGH impact) or Bus (LOW impact). Each choice adds points (+5 for Car, +2 for Bus) and gives instant feedback. Try to finish the route with the lowest carbon score and reflect on your travel habits. 
3. Create Multiple Choice Questions (3 stops = 3 questions)


S	Question	Answer Options	Feedback (Correct / Incorrect)
1 	You are travelling to school. Which option is better for the planet?	🚗 Car (+5 points) ❌	🚌 Bus (+2 points) ✅	✅ “Great! The bus emits less CO₂ per person.”	❌ “A car uses more energy per passenger.”
2	You are going to the city centre (5 km). What’s the greener choice?	🚗 Car (+5 points) ❌	🚴 Bicycle (+0 points) ✅	✅ “Cycling or walking creates no emissions.”	❌ “Short car trips raise your carbon footprint.”
3 	You and your friends are going to the park. Which is the eco option?	🚙 Car (+5 points) ❌	🚍 Bus (+2 points) ✅	✅ “Shared transport = shared emissions!”	❌ “Driving separately increases total CO₂.

4. Add Overall Feedback Section

Score	
0-3	Excellent! You made mostly low-impact choices!
4-7	Good job! You’re on the right path — think of more ways to reduce emissions.
8-15	High carbon score. Reflect on how you could travel more sustainably.

5. Save  the Activity.
Reflection Question : 
“What one habit could you change this week to travel more sustainably?”
_______________________________________________________________________________________________________________________________________________________________________________________________________________
Teacher's Note: The steps of this activity can also be done in print.

				         Activity 2
In this activity, you will track several everyday actions — like using transport, air conditioning, or eating different kinds of food — and estimate how much carbon dioxide (CO₂) they produce. You will then calculate your total emissions and think about ways to make more eco-friendly choices. 
Instructions:
1. Look at the Activity Table below.
2. Write how many units (kilometers, hours, or meals) you did today.
3. Multiply your activity amount by the Emission Factor to find the total CO₂ for that action.
4. Add up all your subtotals to find your Total Emissions.
5. Answer the reflection questions.
Estimate Your Daily Emissions

Activity	Quantity (km / hour / meal)	Emission Factor	Subtotal (kg CO₂)
Car travel	 _________km	0.19 kg CO₂ per km	____
Bus travel	_________km	0.09 kg CO₂ per km	____
Walking/Cycling	_________km	0.00 kg CO₂ per km	____
Air Conditioning use	   _________hours	0.60 kg CO₂ per hour	____
Eating Local Food	   ________meals	0.05 kg CO₂ per meal	____
Eating Imported Food	  _________meals	0.50 kg CO₂ per meal	___

Total CO₂ Emissions: _______ kg CO₂


Analyze Your Results
· Which activity produced the most CO₂?
_____________________________________________________________
· Which activity produced the least CO₂?
_____________________________________________________________
· Choose one activity you could change to reduce your emissions:
_____________________________________________________________
· How would this change make a difference for the environment?
____________________________________________________________

				         Activity 3
In this activity, you will guide FOSSBot to move along a line until it reaches a fork. When the floor sensor detects a darker area (the fork marker), the robot will slow down, turn right, and follow the eco route to the finish.
To run the project follow these steps:
1. Go to the homepage [image: ]of the FOSSBot interface.
2. Create a new project [image: ].
3. Name it “Eco Route”.
4. In the “short description for the new project,” you may write:
“Programming FOSSBot to choose the eco-friendly route”
5. First, drag an if / do block to the workspace from the Logic section, then drag the Black Line Existence block and place it inside the if condition from the Sensors section. Add Move Forward …(10) cm inside the do part of the block.
6. Drag another if / do block and place it below the first one. Then, drag the Left Floor Sensor block from the Sensors section and connect it with = 1 (this detects the fork marker)
7. Inside this second do block, add the following blocks in order:
· Move Forward 5 cm
· Turn right 90 degrees
· Move Forward 10 cm
· Play the sound ‘mpravo’
8. Click the play  [image: ] button to run your program.
9. Observe how FOSSBot follows the black line, detects the fork, and turns right.
10. Record your results and reflections in the observation table below.




The Observation Table
Step	What did FOSSBot do?	What did you observe or notice?	Why do you think this happened?
1. Start of the program			
2. FOSSBot follows the black line			
3. FOSSBot detects the fork marker			
4. FOSSBot turns right (eco route)			
5. FOSSBot moves forward again			
6. “Mpravo!” sound plays			


				
	Activity 4
In this activity we are aiming to evaluate what you learned about FOSSBot’s decision-making and eco-friendly routes. Please read each question carefully and choose the correct answer. Each question has only one correct option.

1. What was the main purpose of the Eco Route activity?
a. To make FOSSBot move faster
b. To help FOSSBot detect colors
c. To program FOSSBot to choose the eco-friendly route
d. To teach how to stop the robot automatically
     2.   Which sensor helped FOSSBot detect the fork marker?
	     a.  Distance sensor
                 b.  Floor sensor
     c.  Light sensor
     d. Sound sensor
   3.  What action shows that FOSSBot followed the eco route?
	    a.  It turned left
                b.  It turned right  
                c. It stopped moving
                d. It moved backward
4. What sound played the robot  when the robot completed its route?
a. “Empodio”
b. “Euxaristo”
c. “Mpravo”
d. “Geia”

[bookmark: _heading=h.t19bdccyqq9h]
5. What does “eco route” mean in this activity?
a. A longer route that uses more energy
b. A route that represents low environmental impact
c. A route that helps the robot avoid obstacles
d. A random route selected by the robot

Answers: 1. c , 2. b,  3. b,  4. c, 5. b 
[bookmark: _heading=h.slbbtvwmz4lt]Feedback
What did you learn about making sustainable choices through this robot activity?
 ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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