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TITLE: Arduino 
 

LEARNING SCENARIO 

School:  Duration 
(minutes): 40 

Teacher:   Students 
age: 12 -13 

 

 Essential Question:  

 

Topics: 

• Arduino Programing Card and Block coding (Mblock) 

Aims: 

• They understand how to use Arduino. 

Outcomes: 

• They will  recognise the Arduino programing card  
• They will recognise the digital pins, 5V pins and GND Pins 
• They will connect Arduino to computer by using  USB plug Cable  
• They will explain that Arduino is open Source  
• If they use Clone Arduino, they will know that they need to upload the driver.  
• They will connect with MBlock 
 

Work forms: 
 

• Work in pairs 
 
Methods: 

• Presentation 

 

ARTICULATION 

Course of action (duration, minutes) 

INTRODUCTION 

The history and story of development of Arduino is mentioned briefly… 
“It was in the year 2005 that the first ever Arduino board was born in the classrooms of the Interactive Design 
Institute in Ivrea, Italy. Well, if you are not very familiar with the term, an Arduino is an Open Source 
microcontroller based development board  that has opened the doors of electronics to a number of designers 
and creative engineers. 
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It was in the Interactive Design Institute that a hardware thesis was contributed for a wiring design by a 
Colombian student named Hernando Barragan. The title of the thesis was “Arduino–La rivoluzione dell’open 
hardware” (“Arduino – The Revolution of Open Hardware”). Yes, it sounded a little different from the usual 
thesis but none would have imagined that it would carve a niche in the field of electronics.” 

Open Source Coding term is explained by emphasizing that Arduino is Open Source.  
Open-source software (OSS) is computer software that is released under a license in which 
the copyright holder grants users the rights to use, study, change, and distribute the software and its source 
code to anyone and for any purpose. 

MAIN PART 
 

 

 
Let’s start with pins which we will use at the beginning: 
Digital pins: Digital pins on the Arduino are pins designed to be configured as inputs or outputs according to 
the needs of the user. Digital pins are either on or off. When ON they are in a HIGH voltage state of 5V and 
when OFF they are in a LOW voltage state of 0V. 
5V Pin: The regulated power supply used to power the microcontroller and other components on the board.  
GND Pin: Ground pins. 
Analog pins: The ATmega controllers used for the Arduino contain an onboard 6 channel (8 channels on the 
Mini and Nano, 16 on the Mega) analog-to-digital (A/D) converter. The converter has 10 bit resolution, 
returning integers from 0 to 1023. While the main function of the analog pins for most Arduino users is to 
read analog sensors, the analog pins also have all the functionality of general purpose input/output (GPIO) 
pins (the same as digital pins 0 - 13). 
 
Let’s connect to with Mblock 
 

- Connect Arduino Uno to computer by using USB Cable (Blue one) 
- Open Mblock  (You can use online version too.) 
- Add Arduino as device  
- Click Connect button. 



 

 
Computational thinking and coding - literacy of the future 

2019-1-HR01-KA229-060806 
Project co-funded by European Union under Erasmus+ Programme 

3 
 

- Chose “show all connectable devices  
- Choose connection Port  

You can watch : https://www.youtube.com/watch?v=8q6-1Iagdrg  
 

 
Topics for discussion 
Why is Arduino so common? 
 
Scenarios for discussion 
Why is Arduino so common? Is asked to classroom.  
Is it cheap or expensive? 
Why is it cheaper? 

CONCLUSION 

Because of being open source, Clone Arduinos are produced. If you use clone Arduino, remind to upload the 
driver  for it at the first usage.  

 

Methods Work forms 

presentation                                          interview 
talk                                                          demonstration 
work on the text                                   role playing 
graphic work 
interactive exercise /simulation on the computer 

individual work 
work in pairs 
group work 
frontal work 

 

Material 

• Arduino and USB connection Cable 
• Computer 
• Mblock SoftWare 

 

Literature 
 

• https://www.circuitstoday.com/story-and-history-of-development-of-arduino 
• https://en.wikipedia.org/wiki/Open-source_software 
• https://www.youtube.com/watch?v=D4D1WhA_mi8 
• https://www.youtube.com/watch?v=8q6-1Iagdrg 
• https://www.youtube.com/watch?v=UoBUXOOdLXY 
• https://electropeak.com/learn/how-to-install-ch340-driver/ 

 

 

PERSONAL OBSERVATIONS, COMMENTS AND NOTES 

Students will understand the tasks of pins on Arduino by making Arduino projects. 
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TITLE: Arduino 
 

LEARNING SCENARIO 

School:  Duration 
(minutes): 40 

Teacher:   Students 
age: 12 -13 

 

 Essential Question:  

 

Topics: 

• Arduino Programing Card and Block coding (Mblock) 

Aims: 

• They make the basic Led circuit by using 5V pin 

Outcomes: 

• They will understand the basic electronic circuit 
• They will use 5V pin and GND 
• They will use LED, Resistor, breadboard, Jumper Cable 

Work forms: 
 

• Work in pairs 
 
Methods: 

Presentation and Project based Learning 

 

ARTICULATION 

Course of action (duration, minutes) 

INTRODUCTION 

What are the elements of the basic Electronic circuit? 
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MAIN PART 

Let’s set up this circuit with Arduino and other equipment. 
- Introduce LED, Resistant, breadboard and Jumper cable 

LED: LEDs are small, powerful lights that are used in many different applications. 
Resistor: When building your Arduino projects, you use resistors to limit the amount of current going to 
certain components in the circuit, such as LEDs and integrated circuits. To calculate the resistance, you 
should use a modified version of Ohm’s Law. 
Breadboard: The breadboard is the bread-and-butter of DIY electronics. Breadboards allow beginners to get 
acquainted with circuits without the need for soldering, and even seasoned tinkerers use breadboards as 
starting points for large-scale projects. 
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-Make this circuit 

 
 
Video: 
https://youtu.be/lglww2hl8jE 
 
Topics for discussion 
How can we control The LED? 
Scenarios for discussion 
Can we control this LED with 5V pin? 
What should we do If we want to control this led (for example, turn on 1 minute, turn off 1 minute)? 
 

CONCLUSION 

We use the 5V pin for power supply, we cannot control it by coding. We have to use digital pins to control 
the leds or other elements of circuits by coding.   

 

Methods Work forms 

presentation                                          interview 
talk                                                          demonstration 
work on the text                                   role playing 
graphic work 
interactive exercise /simulation on the computer 

individual work 
work in pairs 
group work 
frontal work 

 

Material 

• Arduino and USB connection Cable 
• Computer 
• Led 
• BreadBoard  
• Resistor 
• Jumper Cable 

 

Literature 

 

PERSONAL OBSERVATIONS, COMMENTS AND NOTES 
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TITLE: BLINKING LED 
 

LEARNING SCENARIO 

School:  Duration 
(minutes): 40 

Teacher:   Students 
age: 12 -13 

 

 Essential Question:  

 

Topics: 

• Arduino Programing Card and Block coding (Mblock) 

Aims: 

• They make blinking LED Project. 

Outcomes: 

• They will understand the basic electronic circuit. 
• They will use digital pin and GND 
• They will use LED, Resistor, breadboard, Jumper Cable 
• They will control digital pin by Mblock Code 
• They will use loop code. 

Work forms: 
 

• Work in pairs 
 
Methods: 

Presentation and Project based Learning 

 

ARTICULATION 

Course of action (duration, minutes) 

INTRODUCTION 

- Remind the digital pins. 
Digital Pins: Digital pins on the Arduino are pins designed to be configured as inputs or outputs according 
to the needs of the user. Digital pins are either on or off. When ON they are in a HIGH voltage state of 5V 
and when OFF they are in a LOW voltage state of 0V. 
In this lesson Digital pin will be use to control  the led! 
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MAIN PART 

- Set up this circuit with Arduino and other equipment. 
 

 
 

If you connect longest leg of LED to digital pin, You can control it.  At this time we connect it 9th digital pin to 
control it. 

TİP: 

!!! If you want to check you circuit if it is correct, You can connect the longest leg of LED 5V. Because 5V 
always provide electrical current. But digital pin provide electrical current according to codes… So that you 
can control digital pin by coding, but not 5V!!! 

- Open Mblock and connect the Arduino 
- Write this code 

 
 

- Upload the code to Arduino 

If it does not work check the circuit! 

 
Video: 
https://youtu.be/q5DYN8tZu-o 
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Discussion Question 
There are just 3 GND pins on the Arduino. Does it mean that more than 3 led cannot be turned on? 
 

CONCLUSION 

We use the 9th digital pin to control LED. If it is high that mean is voltage state of 5V, it turns on. If it is low 
that mean is voltage state of 0V, it turns off. 

 

Methods Work forms 

presentation                                          interview 
talk                                                          demonstration 
work on the text                                   role playing 
graphic work 
interactive exercise /simulation on the computer 

individual work 
work in pairs 
group work 
frontal work 

 

Material 

• Arduino and USB connection Cable 
• Computer 
• Led 
• BreadBoard  
• Resistor 
• Jumper Cable 

 

Literature 

 

PERSONAL OBSERVATIONS, COMMENTS AND NOTES 
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TITLE: KNIGHT RIDER LEDS (CYLON EYE) 
 

LEARNING SCENARIO 

School:  Duration 
(minutes): 40 

Teacher:   Students 
age: 12 -13 

 

 Essential Question:  

 

Topics: 

• Arduino Programing Card and Block coding (Mblock) 

Aims: 

• They will use at least 4 Leds and code them by Mblock. 

Outcomes: 

• They will understand the basic electronic circuit. 
• They will use digital pin and GND 
• They will use LED, Resistor, breadboard, Jumper Cable 
• They will code Arduino with Mblock. 
• They will control digital pins with Mblock Code. 
• They will use loop Mblock Code. 
• They can adapt the circuit  for the same  task. 

Work forms: 
 

• Work in pairs 
 
Methods: 

Presentation and Project based Learning 

 

ARTICULATION 

Course of action (duration, minutes) 

INTRODUCTION 

- Remind the discussion at the last lesson. How can we turn on at least 4 LEDs although we have 3 
GND?  Is it Possible? 

- Explain this: 
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MAIN PART 

- Let’s make Knight Rider Leds (Cylon Eye) 
- Set up this circuit with Arduino and other equipment   

 

 
- Open Mblock and connect the Arduino 
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- Write this code: 

 

 
Video: 
https://youtu.be/ldsH8nJqJY8  
 
Scenarios for discussion 
How can we set up this circuit with less jumper cable? 
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The other way of the circuit with less than 5 jumper Cable. 

 
Video: 
https://youtu.be/_QkEmbSb3Vw  

CONCLUSION 
The + line and the  - line  on the breadboard are connected horizontal, So if you connect the beginning of 

one of this line to GND all pins can be used as GND. 

 

 

Methods Work forms 

presentation                                          interview 
talk                                                          demonstration 
work on the text                                   role playing 
graphic work 
interactive exercise /simulation on the computer 

individual work 
work in pairs 
group work 
frontal work 

 

Material 

• Arduino and USB connection Cable 
• Computer 
• 4 Leds 
• BreadBoard  
• 330 ohms Resistors 
• Jumper Cables 

 

Literature 
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PERSONAL OBSERVATIONS, COMMENTS AND NOTES 

 

 



 

 
Computational thinking and coding - literacy of the future 

2019-1-HR01-KA229-060806 
Project co-funded by European Union under Erasmus+ Programme 

1 
 

 

TITLE: AUTOMATIC LIGHT 
 

LEARNING SCENARIO 

School:  Duration 
(minutes): 40 

Teacher:   Students 
age: 12 -13 

 

 Essential Question:  

 

Topics: 

• Arduino Programing Card and Block coding (Mblock) 

Aims: 

• They will make the automatic light  according to light intensity.  

Outcomes: 

• They will use sensors with Analog pins 
• They will control Leds acoording to data come from sensor. 
• They will code Arduino with Mblock. 
• They will use conditional Code (IF) 
• They will use loop Mblock Code. 
• They will read data come from sensor with Mblock Code. 

Work forms: 
 

• Work in pairs 
 
Methods: 

Presentation and Project based Learning 

 

ARTICULATION 

Course of action (duration, minutes) 

INTRODUCTION 

Talk about the final project: 

We will make an automatic light works according to light intensity. It will turn on when light of environment 
decrease and it will turn off when light of environment increase. 
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MAIN PART 
 

- Give information about LDR 

What is LDR?  
It stands for Light Dependent Resistor or Photoresistor, which is a passive electronic component, basically a 
resistor which has a resistance that varies depending of the light intensity. 
How is it Works? 
The resistance is very high in darkness, almost high as 1MΩ but when there is light that falls on the LDR, the 
resistance is falling down to a few KΩ (10-20kΩ @ 10 lux, 2-4kOmega; @ 100 lux) depending on the model. 
 

- Remind the analog  pins 

The ATmega controllers used for the Arduino contain an onboard 6 channel (8 channels on the Mini and Nano, 
16 on the Mega) analog-to-digital (A/D) converter. The converter has 10 bit resolution, returning integers from 
0 to 1023. While the main function of the analog pins for most Arduino users is to read analog sensors, the 
analog pins also have all the functionality of general purpose input/output (GPIO) pins (the same as digital 
pins 0 - 13). 

 

- Let’s make automatic Light 
- Set up this circuit with Arduino and other equipment   
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- Open Mblock and connect the Arduino 
- Write this code: 

 

 
Video: 
https://youtu.be/xrCGCbl0xuE 

CONCLUSION 
We read the data come from analog pins and we used these data as conditions for another equipment’s 

working. 

 

 

Methods Work forms 

presentation                                          interview 
talk                                                          demonstration 
work on the text                                   role playing 
graphic work 
interactive exercise /simulation on the computer 

individual work 
work in pairs 
group work 
frontal work 

 

Material 

• Arduino and USB connection Cable 
• Computer 
• Led 
• LDR 
• BreadBoard  
• 330 ohms Resistor 
• 10K ohm Resistor 
• jumper Cables 

 

Literature 
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PERSONAL OBSERVATIONS, COMMENTS AND NOTES 
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TITLE: PARK SENSOR WITH ULTRASONIC SENSOR &LEDs 
 

LEARNING SCENARIO 

School:  Duration 
(minutes): 40 

Teacher:   Students 
age: 12 -13 

 

 Essential Question:  

 

Topics: 

• Arduino Programing Card and Block coding (Mblock) 

Aims: 

• They will make a park sensor with LEDs 

Outcomes: 

• They will use sensors with Analog pins 
• They will control Leds according to data come from sensor. 
• They will code Arduino with Mblock. 
• They will use conditional Code (IF) 
• They will use loop Mblock Code. 
• They will read data come from sensor with Mblock Code. 

Work forms: 
 

• Work in pairs 
 
Methods: 

Presentation and Project based Learning 

 

ARTICULATION 

Course of action (duration, minutes) 

INTRODUCTION 

Talk about the final project: 

We will make a park sensor which is work according to distance from other object by using 3 LEDs. If the 
distance is over 30Cm all lights are turning off. If the distance is between 30cm and 20cm, one led will turn 
on. If the distance is between 20 cm and 10cm, two Leds will turn on. If the distance less than 10 cm, all 
leds will turn on. 
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MAIN PART 
 

- Give information about Ultrra sonic Distance Sensor 

Ultrasonic distance sensor measures distance by sending ultrasound (40 kHz) and this ultrasound will bounce 
off the obstacle and return to the sensor. Distance is measured by time it takes the ultrasound to travel from 
the sensor and back to the sensor.  

- Let’s make Park Sensor 
- Set up this circuit with Arduino and other equipment   

 
 

- Open Mblock and connect the Arduino 
- Write this code: 
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Video: 
https://youtu.be/1gBoByl8wps 
 
Scenarios for discussion 
Can we code it for the same task by the different way? 

CONCLUSION 
We read the data come from analog pins and we used these data as conditions for another equipment’s 

working. 

 

 

Methods Work forms 

presentation                                          interview 
talk                                                          demonstration 
work on the text                                   role playing 
graphic work 
interactive exercise /simulation on the computer 

individual work 
work in pairs 
group work 
frontal work 

 

Material 

• Arduino and USB connection Cable 
• Computer 
• 3 leds  
• Ultrasonic Distance Sensor 
• BreadBoard  
• 3 330 ohms Resistors 
• jumper Cables 

 

Literature 

 

PERSONAL OBSERVATIONS, COMMENTS AND NOTES 
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TITLE: LCD Monitorand Ic2 Module 
 

LEARNING SCENARIO 

School:  Duration 
(minutes): 40 

Teacher:   Students 
age: 12 -13 

 

 Essential Question:  

 

Topics: 

• Arduino Programing Card and Block coding (Mblock) 

Aims: 

• They will learnhow to use  LCD monitor as display 

Outcomes: 

• They will code Arduino with Mblock. 
• They will use LCD  

Work forms: 
 

• Work in pairs 
 
Methods: 

Presentation and Project based Learning 

 

ARTICULATION 

Course of action (duration, minutes) 

INTRODUCTION 

Talk about the final project: 

We will write text via arduino and  use LCD monitor to display this text  

MAIN PART 
 

- Give information about LCD Monitors and I2c Module 

LCDs like these are very popular and broadly used in electronics projects as they are good for 
displaying information like sensors data from your project. 
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The 16x2 LCD has a total of 16 pins. As shown, eight of the pins are data lines (pins 7-14), two are for 
power and ground (pins 1 and 16), three are used to control the operation of LCD (pins 4-6), and one is 
used to adjust the LCD screen brightness (pin 3). The remaining two pins (15 and 16) power the backlight.  

As seen in the Picture, If you use LCD with 16 pins, you have to make at least 12 connections. But IC2 
module make it more easer.  

 

 

Wiring an I2C LCD is a lot easier than connecting a standard LCD. You only need to connect 4 pins instead 
of 12.  

 

- Let’s make Park Sensor 
- Set up this circuit with Arduino and LCD monitor with I2C module   
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- Open Mblock and connect the Arduino 
- Write this code: 
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Video: 
https://youtu.be/BvS7k-wlWaM 
 
Scenarios for discussion 
In which projects can we use LCD Monitors ? 

CONCLUSION 
We read the data come from analog pins and we used these data as conditions for another equipment’s 

working. 

 

 

Methods Work forms 

presentation                                          interview 
talk                                                          demonstration 
work on the text                                   role playing 
graphic work 
interactive exercise /simulation on the computer 

individual work 
work in pairs 
group work 
frontal work 

 

Material 

• Arduino and USB connection Cable 
• Computer 
• LCD Monitor with I2c module 
• jumper Cables 

 

Literature 

 

PERSONAL OBSERVATIONS, COMMENTS AND NOTES 
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TITLE: Thermometer  
 

LEARNING SCENARIO 

School:  Duration 
(minutes): 40 

Teacher:   Students 
age: 12 -13 

 

 Essential Question:  

 

Topics: 

• Arduino Programing Card and Block coding (Mblock) 

Aims: 

• They will understand the principle of thermometer. 

Outcomes: 

• They will code Arduino with Mblock. 
• They will use LCD  
• They will use LM35 sensor 
• They will write the data come from sensor on  the LCD monitor 

Work forms: 
 

• Work in pairs 
 
Methods: 

Presentation and Project based Learning 

 

ARTICULATION 

Course of action (duration, minutes) 

INTRODUCTION 

Talk about the final project: 

We will measure the temperature with LM35 sensor and the temperature will be display on the LCD 
monitor 

MAIN PART 
 

- Give information about LM35 Sensor 
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LM35 is an integrated analog temperature sensor whose electrical output is proportional to Degree 
Centigrade. 

- Let’s make a thermometer 
- Set up this circuit with LM35 and LCD monitor with I2C module   

 
 
 

 
 
 

 

 

- Open Mblock and connect the Arduino 
- Don't forget to add extention of LCD 
- Write this code: 
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Video: https://youtu.be/k6DEiWhcfy4 
 

CONCLUSION 
We provided to display the data come from the sensor on LCD Monitor. 

 

 

Methods Work forms 

presentation                                          interview 
talk                                                          demonstration 
work on the text                                   role playing 
graphic work 
interactive exercise /simulation on the computer 

individual work 
work in pairs 
group work 
frontal work 

 

Material 

• Arduino and USB connection Cable 
• Computer 
• LCD Monitor with I2c module 
• LM35 
• jumper Cables 

 

Literature 

 

PERSONAL OBSERVATIONS, COMMENTS AND NOTES 
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TITLE: Distance meter  
 

LEARNING SCENARIO 

School:  Duration 
(minutes): 40 

Teacher:   Students 
age: 12 -13 

 

 Essential Question:  

 

Topics: 

• Arduino Programing Card and Block coding (Mblock) 

Aims: 

• They will understand the principle of basic tools. 

Outcomes: 

• They will code Arduino with Mblock. 
• They will use LCD  
• They will use Ultrasonic distance sensor 
• They will write the data come from sensor on  the LCD monitor 

Work forms: 
 

• Work in pairs 
 
Methods: 

Presentation and Project based Learning 

 

ARTICULATION 

Course of action (duration, minutes) 

INTRODUCTION 

Talk about the final project: 

We will measure the the distance to other object with ultra-sonic distance sensor and the distance will 
be display on the LCD monitor. 

MAIN PART 
 

- Let’s make a Distance meter 
- Set up this circuit with distance sensor and LCD monitor with I2C module   
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- Open Mblock and connect the Arduino 
- Don't forget the extention of LCD monitor  and HC – SR04 ultrasonic Distance Sensor. 
- Write this code: 

 

 
 

Video: https://youtu.be/f9v9jMb753w  

CONCLUSION 
We provided to display the data come from the sensor on LCD Monitor. 

 

 

Methods Work forms 
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presentation                                          interview 
talk                                                          demonstration 
work on the text                                   role playing 
graphic work 
interactive exercise /simulation on the computer 

individual work 
work in pairs 
group work 
frontal work 

 

Material 

• Arduino and USB connection Cable 
• Computer 
• LCD Monitor with I2c module 
• Ultra sonic Distance Sensor 
• jumper Cables 

 

Literature 

 

PERSONAL OBSERVATIONS, COMMENTS AND NOTES 
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TITLE: Servo Motor 
 

LEARNING SCENARIO 

School:  Duration 
(minutes): 40 

Teacher:   Students 
age: 12 -13 

 

 Essential Question:  

 

Topics: 

• Arduino Programing Card and Block coding (Mblock) 

Aims: 

• They will understand how to use Servo motors 

Outcomes: 

• They will code Arduino with Mblock. 
• They will use servo motor 

Work forms: 
 

• Work in pairs 
 
Methods: 

Presentation and Project based Learning 

 

ARTICULATION 

Course of action (duration, minutes) 

INTRODUCTION 

Talk about the final project: 

We will connect a servo motor to Arduino and code it with Mblock. 

MAIN PART 
 

- Let’s code a servo motor. 
- Set up this circuit with Arduino and servo motor. 
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- Open Mblock and connect the Arduino 
- Write this code: 

 

 
 

Video: https://youtu.be/Fy7cwyKUSGk  
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Scenarios for discussion 
 
Where are servo motors used ?  

CONCLUSION 
We learnt how to connect the servo motor to Arduino. 

 

 

Methods Work forms 

presentation                                          interview 
talk                                                          demonstration 
work on the text                                   role playing 
graphic work 
interactive exercise /simulation on the computer 

individual work 
work in pairs 
group work 
frontal work 

 

Material 

• Arduino and USB connection Cable 
• Computer 
• LCD Monitor with I2c module 
• Ultra sonic Distance Sensor 
• jumper Cables 

 

Literature 

 

PERSONAL OBSERVATIONS, COMMENTS AND NOTES 
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TITLE: Auto Opening Box 
 

LEARNING SCENARIO 

School:  Duration 
(minutes): 40 

Teacher:   Students 
age: 12 -13 

 

 Essential Question:  

 

Topics: 

• Arduino Programing Card and Block coding (Mblock) 

Aims: 

• They will understand how to use Servo motors 

Outcomes: 

• They will code Arduino with Mblock. 
• They will use servo motor 
• They will fix the servo motor’s angle according to data come from Distance Sensor 

Work forms: 
 

• Work in pairs 
 
Methods: 

Presentation and Project based Learning 

 

ARTICULATION 

Course of action (duration, minutes) 

INTRODUCTION 

Talk about the final project: 

We will connect a servo motor to Arduino and code it with Mblock. 

MAIN PART 
 

- Let’s code a servo motor. 
- Set up this circuit with Arduino and servo motor. 
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- Open Mblock and connect the Arduino 
- Don't forgert the extention of HC-SR04 ultra Sonic Distance Sensor. 
- Write this code: 
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Video: https://youtu.be/Cfk6aH2DumM  
 

CONCLUSION 
We code the Servo motor and provide to move it according to data come from a sensor.  

 

 

Methods Work forms 

presentation                                          interview 
talk                                                          demonstration 
work on the text                                   role playing 
graphic work 
interactive exercise /simulation on the computer 

individual work 
work in pairs 
group work 
frontal work 

 

Material 

• Arduino and USB connection Cable 
• Computer 
• LCD Monitor with I2c module 
• Ultra sonic Distance Sensor 
• Servo motor. 
• jumper Cables 

 

Literature 
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PERSONAL OBSERVATIONS, COMMENTS AND NOTES 
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TITLE: Fan with Speed Control 
 

LEARNING SCENARIO 

School:  Duration 
(minutes): 40 

Teacher:   Students 
age: 12 -13 

 

 Essential Question:  

 

Topics: 

• Arduino Programing Card and Block coding (Mblock) 

Aims: 

• They will understand how to use DC motors 

Outcomes: 

• They will code Arduino with Mblock. 
• They will use DC Motor 
• They will use Motor driver to control DC motor 

Work forms: 
 

• Work in pairs 
 
Methods: 

Presentation and Project based Learning 

 

ARTICULATION 

Course of action (duration, minutes) 

INTRODUCTION 

Talk about the final project: 

We will connect a DC motor to Arduino and then use motor driver to control the dc motor. We will control 
it’s speed and direction by using L298n motor Driver. 

MAIN PART 
 

- Give information about DC motor  
A DC motor (Direct Current motor) is any of a class of rotary electrical motors that converts direct current 
electrical energy into mechanical energy. 
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A DC motor is the most common type of motor. ... If you connect these two leads directly to a battery, the 
motor will rotate. If you switch the leads, the motor will rotate in the opposite direction. Warning − Do not 
drive the motor directly from Arduino board pins. This may damage the board. 

- Connect it to a battery  
Video : https://youtu.be/oFJAiyqAN5Q  

- Ask to Classroom how to control its speed? And give information about L’98n Motor driver. 

The L298N is a dual H-Bridge motor driver which allows speed and direction control of two DC motors at the 
same time. The module can drive DC motors that have voltages between 5 and 35V, with a peak current up 
to 2A. 

- Let’s make a fan with speed control. 
- Set up this circuit with Arduino and servo motor. 

 

- Open Mblock and connect the Arduino 
- Don't forgert the extention of L298n motor driver. 
- Write this code: 

Video: https://youtu.be/Bj0j6fP0FPs  
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CONCLUSION 
We used DC motor and L298n motor driver to control it’s Speed.  

 

 

Methods Work forms 

presentation                                          interview 
talk                                                          demonstration 
work on the text                                   role playing 
graphic work 
interactive exercise /simulation on the computer 

individual work 
work in pairs 
group work 
frontal work 

 

Material 

• Arduino and USB connection Cable 
• Computer 
• DC motor 
• L298n Motor Driver 
• jumper Cables 

 

Literature 

 

PERSONAL OBSERVATIONS, COMMENTS AND NOTES 
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TITLE: Getting started – First Lesson 

 
 

LEARNING SCENARIO 

School: GENIKO LYKEIO ALIKIANOU 
Duration 
(minutes): 

90 

Teacher: STYLIANOS 
STAVGIANNOUDAKIS 

 
Students 
age: 

15 

 

 Essential Idea: Programming 

 

Topic: 

 ErgoBot Programming 

Aims: 

 Understanding what a robot is and how it works is part of understanding the modern world. 

Outcomes: 

 Learn to use the ErgoBot—set the mode, attach the carriage, and connect and pair the 

ErgoBot using Bluetooth
®
.  

 Interpret motion graphs produced by the ErgoBot. 

 View the communication signals sent from the ErgoBot to the programmer.  

 Explore the ErgoBot’s built-in motion sensors.  

 Experiment with constant velocity motion. 

Work forms: 
 

 individual work 

 work in pairs 

 group work 
 
Methods: 

 presentation 

 discussion 

 interactive exercise 
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ARTICULATION 

Course of action (duration, minutes) 

INTRODUCTION 

The teacher explains and starts a discussion with the pupils: 
What is a Robot? 
Robots can be programmed. 
Turn on the Ergobot. 
Pair and connect. 

MAIN PART 

Topics for discussion 
How can a robot, such as the ErgoBot, know where it is or where it is going? 

 
Task 

1. Lay a strip of tape on your desk. Mark the origin at 0 m. 
2. Label the positive (+) and negative (-) directions. 
3. Set the ErgoBot at the origin with the blue headlights pointing in the + direction. 
4. Launch the Real-time motion graphs interactive on your project page. 
5. Launch the Encoder signals interactive on your project page. 
6. Reopen the Real-time motion graphs interactive. 
7.  

Exercise 
                 How does the ErgoBot know where it is? 
                 How does the ErgoBot sense its motion? 
                 Cruise control challenge 

 
The teacher explains and gives instructions on how to solve tasks. 
Pupils solve tasks and present their solutions. 
Pupils and teachers discuss and evaluate the presented solutions. 
 

CONCLUSION 

A robot is a type of machine. The following characteristics defines a machine to be robot: 

A. It is a machine with moving parts. 

B. It is a machine that contains a microprocessor.  

C. It can be programmed for a variety of behaviors. 
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Methods Work forms 

presentation                                          interview 
discussion                                               demonstration 
work on the text                                   role playing 
graphic work 
interactive exercise /simulation on the computer 

individual work 
work in pairs 
group work 
frontal work 

 
 

Material: 

 Computer,ErgoBot, Ergopedia 
 

 
 

Literature 
 

 https://www.pasco.com/resources/video/FzKjfq0R9vA 
 

 
 

PERSONAL OBSERVATIONS, COMMENTS AND NOTES 

 
 
 
 
 
 

 

https://www.pasco.com/resources/video/FzKjfq0R9vA
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TITLE: Communicating with robots – Second Lesson 
 

 

 
 

LEARNING SCENARIO 

School: GENIKO LYKEIO ALIKIANOU 
Duration 
(minutes): 

90 

Teacher: STYLIANOS 
STAVGIANNOUDAKIS 

 
Students 
age: 

15 

 

 Essential Idea: Programming 

 

Topic: 

 ErgoBot Programming 

Aims: 

 Communicating with robots 

Outcomes: 

 Differentiate between high-level and low-level programming languages. 

 Navigate the ErgoBot by specifying velocities and times.  

 Navigate the ErgoBot using equations of motion.  

 Solve a set of graphical challenges. 

Work forms: 
 

 individual work 

 work in pairs 

 group work 
 
Methods: 

 presentation 

 discussion 

 interactive exercise 
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ARTICULATION 

Course of action (duration, minutes) 

INTRODUCTION 

The teacher explains and starts a discussion with the pupils: 
Humans communicate information with spoken words, whereas robots rely on strings of zeros and ones. 
Programming languages allow us to bridge this communication gap. A high-level language is close to human 
speech, whereas a lower-level language is closer to the machine language of the robot. In this project you will 
use high-level commands to control the ErgoBot.  

MAIN PART 

Topics for discussion 

As the course progresses, you will learn one of the lower-level languages 
used by professional programmers. 
 
Task 

1.  
Exercise 
                 How does the ErgoBot know where it is? 
                 How does the ErgoBot sense its motion? 
                 Cruise control challenge 

 
The teacher explains and gives instructions on how to solve tasks. 
Pupils solve tasks and present their solutions. 
Pupils and teachers discuss and evaluate the presented solutions. 
 

CONCLUSION 

Low-level programming languages are closer to machine language. 

 
 

Methods Work forms 

presentation                                          interview 
discussion                                               demonstration 
work on the text                                   role playing 
graphic work 
interactive exercise /simulation on the computer 

individual work 
work in pairs 
group work 
frontal work 

 
 

Material: 
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 Computer, ErgoBot, three interactive simulations 

 
 

Literature 
 

 https://www.pasco.com/resources/video/FzKjfq0R9vA 
 

 
 

PERSONAL OBSERVATIONS, COMMENTS AND NOTES 

 
 
 
 
 
 

 

https://www.pasco.com/resources/video/FzKjfq0R9vA
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TITLE:  Driverless car challenge – Third lesson 

 
 

LEARNING SCENARIO 

School: GENIKO LYKEIO ALIKIANOU 
Duration 
(minutes): 

90 

Teacher: STYLIANOS 
STAVGIANNOUDAKIS 

 
Students 
age: 

15 

 

 Essential Idea: Programming 

 

Topic: 

 Driverless car challenge 

Aims: 

 Navigate the ErgoBot 

Outcomes: 

 Navigate a robot by specifying (x, y) components of displacements. 
 Create a complex motion routine from a series of smaller steps. 
 Recognize the importance of initial conditions, precision, and accuracy in robot 

navigation. 
 Consider the role of sensors in the design of driverless cars. 

Work forms: 
 

 individual work 

 work in pairs 

 group work 
 
Methods: 

 presentation 

 discussion 

 interactive exercise 
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ARTICULATION 

Course of action (duration, minutes) 

INTRODUCTION 

The teacher explains and starts a discussion with the pupils: 
Engineers are starting to create the driverless vehicles of the future. How can a driverless 
car know where to go? In this project you will navigate the ErgoBot through a maze by pre-
programming a series of straight-line movements. This process will reveal some of the key 
issues that must be solved for this technology to become safe. 

MAIN PART 

Topics for discussion 
This process will reveal some of the key issues that must be solved for this technology to 
become safe. 
Task 
Navigate the ErgoBot through a two-dimensional maze by pre-programming a series of 
straight-line movements. 

 
Exercise 
Navigating a maze 
Create a series of displacements using the (x, y) components in order to navigate the 
ErgoBot through a maze—and then test your solution with the ErgoBot 
 
The teacher explains and gives instructions on how to solve tasks. 
Pupils solve tasks and present their solutions. 
Pupils and teachers discuss and evaluate the presented solutions. 
 

CONCLUSION 

Low-level programming languages are closer to machine language. 

 
 

Methods Work forms 

presentation                                           
discussion                                               demonstration 
graphic work 
interactive exercise /simulation on the computer 

individual work 
work in pairs 
group work 
 

 
 

Material: 
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 Computer, ErgoBot, three interactive simulations 

 
 

Literature 
 

 https://www.pasco.com/resources/video/FzKjfq0R9vA 
 

 
 

PERSONAL OBSERVATIONS, COMMENTS AND NOTES 

 
 
 
 
 
 

 

https://www.pasco.com/resources/video/FzKjfq0R9vA
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TITLE: Programming the ErgoBot – Fourth lesson 

 

 

 
 

LEARNING SCENARIO 

School: GENIKO LYKEIO ALIKIANOU 
Duration 
(minutes): 

90 

Teacher: STYLIANOS 
STAVGIANNOUDAKIS 

 
Students 
age: 

15 

 

 Essential Idea: Programming 

 

Topic: 

 Learn to navigate the ErgoBot using an interactive programming environment. 

Aims: 

 Navigate the ErgoBot 

Outcomes: 

 Write a program to navigate the ErgoBot. 
 Change the values of arguments in commands. 
 Use proper syntax. 
 Debug a program. 

Work forms: 
 

 individual work 

 work in pairs 

 group work 
 
Methods: 

 presentation 

 discussion 

 interactive exercise 
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ARTICULATION 

Course of action (duration, minutes) 

INTRODUCTION 

The teacher explains and starts a discussion with the pupils: 
All programming languages share common features, but some languages look complex and 
intimidating at first. The ErgoBot’s programming language contains clear commands and a 
simple structure, allowing you to focus on the big ideas and fundamental concepts of 
programming before you move on to a more challenging language. 

MAIN PART 

Topics for discussion 
In this project you will create navigational routines for the ErgoBot. 
 
Task 
Navigate the ErgoBot using an interactive programming environment. 

 
Exercise 
Measure the default velocity of the ErgoBot and use this velocity to predict the time at 
which it will reach a goal. 
Navigate the ErgoBot down a street, clear away an obstacle on a side street, and continue 
on the original path. 
Use this interactive tool to write programs and run them on the ErgoBot. 

 
The teacher explains and gives instructions on how to solve tasks. 
Pupils solve tasks and present their solutions. 
Pupils and teachers discuss and evaluate the presented solutions. 
 

CONCLUSION 

What is syntax in computer programming? 

Programming languages require the use of proper syntax—the correct format and 
arrangement of commands . 

 
 

Methods Work forms 

presentation                                           
discussion                                               demonstration 
graphic work 
interactive exercise /simulation on the computer 

individual work 
work in pairs 
group work 
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Material: 

 Computer, ErgoBot, three interactive simulations 

 
 

Literature 
 

 https://www.pasco.com/resources/video/FzKjfq0R9vA 
 

 
 

PERSONAL OBSERVATIONS, COMMENTS AND NOTES 

 
 
 
 
 
 

 

https://www.pasco.com/resources/video/FzKjfq0R9vA
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TITLE: Optimizing solutions – Fifth lesson 

 
 

 
 

LEARNING SCENARIO 

School: GENIKO LYKEIO ALIKIANOU 
Duration 
(minutes): 

90 

Teacher: STYLIANOS 
STAVGIANNOUDAKIS 

 
Students 
age: 

15 

 

 Essential Idea: Programming 

 

Topic: 

 Advanced ErgoBot programming 

Aims: 

 Navigate the ErgoBot 

Outcomes: 

 Use the engineering design cycle to create optimal solutions. 
 Use comments to provide internal documentation in programs. 
 Use mathematics to determine a path. 
 Program the speed and acceleration of the ErgoBot. 

Work forms: 
 

 individual work 

 work in pairs 

 group work 
 
Methods: 

 presentation 

 discussion 

 interactive exercise 
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ARTICULATION 

Course of action (60 minutes) 

INTRODUCTION 

The teacher explains and starts a discussion with the pupils: 
Programming and engineering problems usually have more than one solution. Engineers 
use a process called the design cycle to optimize their solutions within a given set of 
constraints. In this project you will apply the design cycle to develop creative solutions to a 
set of competitive programming challenges. 

MAIN PART 

Topics for discussion 
How important is it to include meaningful comments in your programs as a means of 
internal documentation? 
Task 
Navigate the ErgoBot using an interactive programming environment. 

 
Exercise 
Program the ErgoBot to navigate through a slalom course in the shortest possible time. 
Use the ErgoBot to transport a small crate from one “loading dock” to another, and then 
optimize your solution so as to transport the most material in the shortest time. 
Use the interactive tool to write programs and run them on the ErgoBot.  

 

The teacher explains and gives instructions on how to solve tasks. 
Pupils solve tasks and present their solutions. 
Pupils and teachers discuss and evaluate the presented solutions. 
 

CONCLUSION 
What is a comment in programming? 
An unexecuted line of code describing some aspect of a program 

 

 
 

Methods Work forms 

presentation                                           
discussion                                               demonstration 
graphic work 
interactive exercise /simulation on the computer 

individual work 
work in pairs 
group work 
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Material: 

 Computer, ErgoBot, three interactive simulations 

 
 

Literature 
 

 https://www.pasco.com/resources/video/FzKjfq0R9vA 
 

 
 

PERSONAL OBSERVATIONS, COMMENTS AND NOTES 

 
 
 
 
 
 

 

https://www.pasco.com/resources/video/FzKjfq0R9vA
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TITLE: micro:bit – output Smiley 

 
 

LEARNING SCENARIO 

School:  Duration 
(minutes): 90 

Teacher:   Students 
age: 11 

 

 Essential Idea: micro:bit – output Smiley accompanied by a sound 

 

Topics: 

• Pupils begin to understand how coding is always a mathematical problem-solving 
exercise and how it can lead to ethical issues. 

Aims: 

• Pupils design and program software that prints values that include numbers, icons 
or texts. 

Outcomes: 

• Pupils check the correctness of the code and detect and correct errors.  
• Pupils learn to predict outcomes, test and explain existing programs. 

Work forms: 
 

• individual work 
• work in pairs 
• group work 

 
Methods: 

• presentation 
• discussion 
• interactive exercise 
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ARTICULATION 

Course of action (duration, minutes) 

INTRODUCTION 

The teacher explains and starts a discussion with the pupils: 
What is a micro: bit? 
What can we do with the micro: bit? 
How can we create a program for the micro: bit? 
How do we transfer a program from the computer to the micro: bit? 
 

MAIN PART 

Topics for discussion 
How we can solve a following task: 
 

 
 
Task 

1. Load a sprite from your computer (beware of copyright). 
2. Drag the when button pressed the block and choose A. 
3. Drag the display block and click on the areas in the drop-down menu to show the 

sad smiley. 
4. Drag the start sound block and choose ‘Drum Boing’. Drag the sdt size to block 

and type 70%. 
5. Connect the blocks in the correct order so that by pressing B you can see the 

smiley on the micro:bit playing the Cheer sound and set its size on the stage to 
100%. 
 

Exercise 
Design and create a program for micro: bit.  
When you press the A button, it executes the first set of commands. 
When you press button B, it executes the second set of commands. 
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The teacher explains and gives instructions on how to solve tasks. 
Pupils solve tasks and present their solutions. 
Pupils and teachers discuss and evaluate the presented solutions. 
 

CONCLUSION 

Button A and button B are two different triggers for executing commands. 
 

 
 

Methods Work forms 

presentation                                          interview 
discussion                                               demonstration 
work on the text                                   role playing 
graphic work 
interactive exercise /simulation on the computer 

individual work 
work in pairs 
group work 
frontal work 

 
 

Material: 

• computer, micro:bit, Make Code editor: https://makecode.microbit.org/ 
 

 
 

Literature 
 

• https://microbit.org 
 

 
 

PERSONAL OBSERVATIONS, COMMENTS AND NOTES 
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TITLE: Let`s meet input/output 

 
 

LEARNING SCENARIO 

School:  Duration 
(minutes): 90 

Teacher:   Students 
age: 11 

 

 Essential Idea: Let's program the conversation in the Scratch. 

 

Topics: 

• Pupils begin to understand how coding is always a mathematical problem-solving 
exercise and how it can possibly lead to ethical issues. 

Aims: 

• Pupils design and program software that prints values, which include numbers, icons 
or texts. 

Outcomes: 

• Pupils can check the correctness of the code and detect and correct errors.  
• Pupils can learn to predict outcomes, test and explain existing programs. 

Work forms: 
 

• individual work 
• work in pairs 
• group work 

 
Methods: 

• presentation 
• discussion 
• interactive exercise 
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ARTICULATION 

Course of action (duration, minutes) 

INTRODUCTION 

The teacher explains and starts a discussion with the pupils: 
What is Scratch? 
What can we do with the blocks in Scratch? 
How we can create a program? 
How can we test a program? 
 

MAIN PART 

Topics for discussion 
The Robot sprite asks questions to meet you. 
Let's program the conversation in Scratch. 
 

 
 
Task 

 
1. Run Scratch.  
2. Load the Robot sprite and the backdrop from your computer.  
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3. When you click on the green flag, the Robot sprite will start asking questions. 
Type your answer in the textbox. 

4. When you type in the answer, Robot greets with the word ‘Hello’ adding the 
entered name or the typed reply. To show it on stage, you need blocks from the 
Looks, Sensing and Operators categories. 

5. Wait 3 seconds before asking the next question. 

Exercise 1 
 

 
 
Following the example above, do the same for the following questions and answers:  
Which grade are you in?  
Robot answers: Your Answer + Great!  
Which sport do you like?  
Robot answers: Your Answer + is my favorite sport as well!  
What is your favorite game?  
Robot answers: Your Answer.  
How old are you?  
Robot answers: Nice to meet you! Goodbye!  

 
Exercise 2 
When you ask all the questions, turn the questions into speech by using blocks from the 
‘Text to Speech’ category from Scratch extensions.  
 
Exercise 3 
Translate the project to another language by using blocks from Translate Extension.  
Save the project to your computer as ‘This is me’.  
We can insert blocks into the box of another block. To pause, we use the wait seconds 
block. 
The teacher explains and gives instructions on how to solve tasks. 
Pupils solve tasks and present their solutions. 
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Pupils and the teacher discuss and evaluate the presented solutions. 
 

CONCLUSION 

Blocks from the Looks, Sensing and Operators connect input with output. 
 

 
 

Methods Work forms 

presentation                                           interview 
discussion                                               demonstration 
work on the text                                    role playing 
graphic work 
interactive exercise /simulation on the computer 

individual work 
work in pairs 
group work 
frontal work 

 
 

Material: 

• computer, https://scratch.mit.edu 

 
 

Literature 
 

• https://scratch.mit.edu/ideas 
• https://scratch.mit.edu/explore/projects/all 

 

 
 

PERSONAL OBSERVATIONS, COMMENTS AND NOTES 
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TITLE: Scratch cat wants to meet you micro:bit 

 
 

LEARNING SCENARIO 

School:  Duration 
(minutes): 90 

Teacher:   Students 
age: 11 

 

 Essential Idea: Micro:bit displays an answer to a sprite’s question on the stage. 

 

Topics: 

• Pupils begin to understand how coding is always a mathematical problem-solving 
exercise and how it can lead to ethical issues. 

Aims: 

• Pupils design and program software that prints values which includes numbers, icons 
or texts. 

Outcomes: 

• Pupils can check the correctness of the code and detect and correct errors.  
• Pupils learn to predict outcomes, test and explain existing programs. 

Work forms: 
 

• individual work 
• work in pairs 
• group work 

 
Methods: 

• presentation 
• discussion 
• interactive exercise 
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ARTICULATION 

Course of action (duration, minutes) 

INTRODUCTION 

The teacher explains and starts a discussion with pupils: 
Can we connect Scratch and micro:bit? 
How? 
 

MAIN PART 

Topics for discussion 
By clicking on the green flag, the cat sprite asks you a question.  
When you type the answer, it is displayed on the micro:bit. 
How can this be achieved? 
The teacher shows and explains working steps: 
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Task 

 
 
 
Exercise 1 

Upgrade the blocks so that the cat asks several different questions and shows the 
answers on the micro:bit. Save the project to your computer. 
 

The teacher explains and gives instructions on how to solve tasks. 

Pupils solve tasks and present their solutions. 

Pupils and teachers discuss and evaluate the presented solutions. 

 

CONCLUSION 

We can connect and program a micro:bit by using Scratch. 
 

 
 

Methods Work forms 

presentation                                            interview 
discussion                                                demonstration 
work on the text                                    role playing 
graphic work 
interactive exercise /simulation on the computer 

individual work 
work in pairs 
group work 
frontal work 
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Material: 

• computer, Scratch, micro:bit 

 
 

Literature 
 

• https://scratch.mit.edu/microbit 
• https://resources.scratch.mit.edu/www/cards/en/microbit-cards.pdf 

 

 
 

PERSONAL OBSERVATIONS, COMMENTS AND NOTES 
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TITLE: Hide and seek game 

 
 

LEARNING SCENARIO 

School:  Duration 
(minutes): 90 

Teacher:   Students 
age: 12 

 

 Essential Idea: How to create hide and seek game? 

 

Topics: 

• Pupils plan, anticipate, monitor, create and adjust programs. 

Aims: 

• Pupils design and create a working game or program for a specific purpose. 

Outcomes: 

• Pupils plan, anticipate, monitor, create and adjust programs. 

Work forms: 
 

• individual work 
• work in pairs 
• group work 

 
Methods: 

• presentation 
• discussion 
• interactive exercise 
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ARTICULATION 

Course of action (duration, minutes) 

INTRODUCTION 

The teacher explains and starts a discussion with the pupils: 
 
What is a computer game? 
Computer games are computer programmes designed for fun. 
 
What are the genres of computer games? 
Action games, adventure games, indie games, relaxed games, racing games, multiplayer 
games, simulation games, role playing games, strategy games, sports games 
 
What games of these genres do you know? 
What is a “hide and seek” game? 
 

MAIN PART 

 
Hide and seek game, instructions: 
Move the witch using keyboard arrows and catch the ghost. Each time the witch touches 
the ghost, she gets one point. The ghost will slide to a random position. When the witch 
touches it, the ghost plays the ‘pop’ sound, then it hides. It reappears after two seconds in 
a new random position. Count the playing time for 45 seconds. Set an appropriate sprite 
size. For a better atmosphere, add the sound of the Dance Slow Mo melody. 
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1. When you click on the green flag, the witch always moves in the direction of the pressed 
keyboard arrow key. Adjust the witch’s size. Connect the following blocks! 

  
 
 
 
 
 
 
 
 
 
 
 
 

 
2. When you press the green flag, the ghost keeps appearing and slides for one second to 
a random position. Adjust the ghost size. Correct the script block! 
 

  
 
3. When you click the green flag, the points are set to 0. You will start a 45 second-
countdown timer. Connect the blocks for the witch sprite! 
 

  
 
4. The Dance slow Mo music should keep playing at 70% loudness. Correct the blocks and 
add them to the witch sprite! 
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5. Every time the ghost touches the witch, the ‘pop’ sound will be played and the points 
increase by one. The ghost disappears for one second and reappears in a random position. 
Correct the blocks! 
 

  
 
6. At the beginning of the game, put the witch in the lower right corner of the stage. An 
excellent job! Enjoy the game! 
 
EXERCISE 1 
Spice up the game by adding a bad ghost. When it touches the witch, she loses one point! 
 
EXERCISE 2 
Add a wizard and let it compete with the witch who will win more points. 
 

CONCLUSION 

Pupils and the teacher discuss and evaluate the presented solutions. 
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Methods Work forms 

presentation                                           interview 
discussion                                                demonstration 
work on the text                                    role playing 
graphic work 
interactive exercise /simulation on the computer 

individual work 
work in pairs 
group work 
frontal work 

 
 

Material: 

• computer, https://scratch.mit.edu 

 
 

Literature 
• https://scratch.mit.edu/ideas 
• https://scratch.mit.edu/explore/projects/all 

 

 
 

PERSONAL OBSERVATIONS, COMMENTS AND NOTES 
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TITLE: Addition game 

 
 

LEARNING SCENARIO 

School:  Duration 
(minutes): 90 

Teacher:   Students 
age: 12 

 

 Essential Idea: How to create addition game? 

 

Topics: 

• Pupils plan, anticipate, monitor, create and adjust programs. 

Aims: 

• Pupils design and create a working game or program for a specific purpose. 

Outcomes: 

• Pupils plan, anticipate, monitor, create and adjust programs. 

Work forms: 
 

• individual work 
• work in pairs 
• group work 

 
Methods: 

• presentation 
• discussion 
• interactive exercise 
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ARTICULATION 

Course of action (duration, minutes) 

INTRODUCTION 

The teacher explains and starts a discussion with the pupils: 
A smart squirrel wants to know how many tasks you can solve correctly in 45 seconds. The 
squirrel asks you to add up two randomly selected numbers from 1 to 99. Each time you 
answer correctly, you hear the ‘Big Boing’ sound and get one point. If your answer is 
incorrect, you hear the ‘A Trumpet’ sound and lose one point. Do not disappoint the 
squirrel! 
For each correct answer, you get one point, and for an incorrect answer, you lose a point. 
You have 45 seconds to solve the task. 
 

MAIN PART 

Addition game, instructions: 
 

 
 

 
1. When you click the green flag, the stopwatch is set to 45 seconds and points are set to 
0. The squirrel says: ‘Show me how fast you can add up the numbers for three seconds and 
then ‘Three, two, one!’ lasting a second.  
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2. The task is repeated until the stopwatch reaches 0 seconds.  
 
3. Each time it selects new random values from 1 to 99 for the first and second summand. 
The sum of these two numbers is stored to compare it to your answer.  
 
4. If your answer is incorrect, the same task will be given until you answer correctly.  
 
5. If your answer is correct, you get one point and you hear the Big Boing sound; otherwise, 
you hear the A Trumpet sound and you lose a point.  
 
In this game you need the following blocks: 
 

 
 
 
EXERCISE 1 
Change the game by checking the multiplication table! 
 

CONCLUSION 

Pupils and teacher discuss and evaluate the presented solutions. 
 

 
 

Methods Work forms 

presentation                                           interview 
discussion                                                demonstration 

individual work 
work in pairs 
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work on the text                                    role playing 
graphic work 
interactive exercise /simulation on the computer 

group work 
frontal work 

 
 

Material: 

• computer, https://scratch.mit.edu 

 
 

Literature 
 

• https://scratch.mit.edu/ideas 
• https://scratch.mit.edu/explore/projects/all 

 

 
 

PERSONAL OBSERVATIONS, COMMENTS AND NOTES 
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TITLE: Magic-print a three-digit number backwards 

 
 

LEARNING SCENARIO 

School:  Duration 
(minutes): 90 

Teacher:   Students 
age: 12 

 

 Essential Idea: How to create a magic-print, and three-digit number backwards 
game? 

 

Topics: 

• Pupils plan, anticipate, monitor, create and adjust programs. 

Aims: 

• Pupils design and create a working game or program for a specific purpose. 

Outcomes: 

• Pupils plan, anticipate, monitor, create and adjust programs. 

Work forms: 
 

• individual work 
• work in pairs 
• group work 

 
Methods: 

• presentation 
• discussion 
• interactive exercise 
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ARTICULATION 

Course of action (duration, minutes) 

INTRODUCTION 

The teacher explains and starts a discussion with the pupils: 
 
Dee has a super-talent. She knows the number you type and prints it backwards. Discover 
the secret of her spell! She gives you a task to enter a three-digit number that she will print 
from right to left. 
 

MAIN PART 

Magic-print a three-digit number backwards, instructions: 
 

 
1. The sprite gives you a task to enter a three-digit number, repeating it until you enter the 
correct number of digits. 
2. Dee says: ‘The input number is ________’ for four seconds. 
3. Dee speaks for ten seconds: ‘Your number printed from right to left is _________’. 
 
Correct the script block: 
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EXERCISE 1 
Change the script block so that Dee can do the same with a five-digit number! 
 
 

CONCLUSION 

Pupils and the teacher discuss and evaluate the presented solutions. 
 

 
 

Methods Work forms 

presentation                                           interview 
discussion                                                demonstration 
work on the text                                    role playing 
graphic work 
interactive exercise /simulation on the computer 

individual work 
work in pairs 
group work 
frontal work 

 
 

Material: 

• computer, https://scratch.mit.edu 
 

 
 

Literature 
• https://scratch.mit.edu/ideas 
• https://scratch.mit.edu/explore/projects/all 

 

 
 

PERSONAL OBSERVATIONS, COMMENTS AND NOTES 
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TITLE: Drawing a square in Scratch and in Python 

 
 

LEARNING SCENARIO 

School:  Duration 
(minutes): 90 

Teacher:   Students 
age: 12 

 

 Essential Idea: How to draw a square in Scratch and in Python? 

 

Topics: 

• Pupils plan, anticipate, monitor, create and adjust programs. 

Aims: 

• Pupils design and create a working game or program for a specific purpose. 

Outcomes: 

• Pupils plan, anticipate, monitor, create and adjust programs. 

Work forms: 
 

• individual work 
• work in pairs 
• group work 

 
Methods: 

• presentation 
• discussion 
• interactive exercise 

 

 
 
 
 
 
 
 



 
Computational thinking and coding - literacy of the future 

2019-1-HR01-KA229-060806 
Project co-funded by European Union under Erasmus+ Programme 

 

2 Erasmus+ 2019-PL01-KA201-065077 

 

ARTICULATION 

Course of action (duration, minutes) 

INTRODUCTION 

Teacher explains and starts discussion with pupils: 
What is a square? 
How do we draw a square with a pencil and paper? 
How do we draw a square on a computer? 
How should a square drawing program work? 
 

MAIN PART 

Drawing a square in Scratch, instructions: 
Using the Pen category blocks from Scratch extensions, you learn to draw squares. 
1. Open a new project.  
2. Display the Pen block category from Scratch extensions.  
3. Enable the sprite to draw.  
4. Set the pen color to red.  
 

  
 
5. The sprite moves 100 steps. The sprite draws the first side as shown in the figure. 
6. The sprite rotates to the left by 90°. 
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7. The sprite moves 100 steps. The sprite draws the first side as shown in the figure. 
8. The sprite rotates to the left by 90°. 
 

 
 
 
 
 
 
 
 

 
9. The sprite moves 100 steps. The sprite draws the first side as shown in the figure. 
10. The sprite rotates to the left by 90°. 
 

 
 
 
 
 
 
 
 

 
11. The sprite moves 100 steps. The sprite draws the first side as shown in the figure. 
12. The sprite rotates to the left by 90°. 
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Script looks: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

We can improve program: 
We can use repetitive blocks. 
The project should start when you click the green flag. In the beginning, everything is 
deleted from the stage. 
The sprite should always start drawing from the same point. Set the sprite to the starting 
point of (0,0). To see clearly what’s happening, we need to add the wait __ secs block 
after turning to the left. 
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Solution: 
 

 
 
 
EXERCISE 1 
Change the script block so that each page in the square has a different color. 
 
EXERCISE 2 
Change the script block so that it draws a square with the side length of 65, then with the 
side length of 50 and finally, a square with the side length of 120. 
 
Drawing a square in Python, instructions: 
 
Python, as well as some other programming languages such as Logo, makes it possible to 
draw using turtle graphics.  
žThe basic idea of turtle graphics is to draw using commands which make an object like a 
turtle or an arrow move across the screen.  
Python module that makes it possible to use turtle graphics is called turtle, and it’s 
activated by calling the command >>> from turtle import* in order to use all of it’s 
functions. 
The window for drawing will be shown by calling any graphical command through an 
interactive user interface.  
We will mostily start by showing the pen for drawing with the command st(), and then we 
wil name the window with the command title(). 
 
Basic commands for moving the pen 
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Graphic commands in Python are made from words in the english langueage and they can 
be written in a shortened form.  
Most of the commands already contain a numerical value which will be written inside 
brackets.  
By using the commands for movement the pan can be: 
• moved on a plane for a specific numerical value (in dots or pixels). 
• rotated by a given amount of degrees (towards the left or the righ). 
 
The pen is always moved from her initial position on the screen, when it’s moved it leaves 
a trace and so we get lines. 
Basic commands fro drawing are shon in the table below.  
 
Command Shortened form      Description 
forward(a)  fd(a)   Moves the pen by a steps forward 
backward(a)  bk(a)   Moves the pen by a steps backward 
right(angle)  rt(angle)  Rotates the pen for an amount of degrees to the right 
left(angle)  lt(angle)  Rotates the pen for an amount of degrees to the left 
penup()  pu()   The pen raises and stops leaving a trace (line) 
pendown()  pd()   The pen lowers and continues to leave a trace (lin) 
undo()    Reverses the command before it, can be used multiple times 
showturtle()   st()   The pen becomes visible on the graphical interface 
hideturtle()     ht()   The pen becomes invisible on the graphical interface 
home()    Puts the pen in the starting position 
reset()    Puts the pen in the starting position and erases everything 
clear()                                         Erases everything, but the pen doesn’t move 
 
After typing the command in the interface and confirming it by typing Enter, the command 
is executed in the window. How do we draw something? Let’s take a look at a simple 
example of using the command fd() and the command lt(). 
command fd(100) 
command lt(90)  
 
While turning left or right, the turtle is not moved forward or backward.  
The ways in which we can rotate it are shown in the image. 
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Sometimes during drawing we neet the turtle to not leave a trace. In those cases the turtle 
needs to be raised using the command pu(). After raising the turtile, in order to draw again 
we need to lower it by using the command pd(). 
 

  
 
The commands can be written in a single line using the spacing marker ; . By writing the 
code like this we’re making it clearer and easier to read. 
 

  
 
Drawing a square 
 
While drawing geometrical shapes like a rectangle or a square, the pen is making a full 360° 
turn. It also always needs to end where it has started. A square is a geometrical shape in 
which all the sides are equal, as well as all of the angles. Because all of the angles are 90°, 
the rotations of our turtle will be the same. Drawing a square is best started by having the 
turtle point forward. 
 

  
 
 

CONCLUSION 

Pupils and teacher discuss and evaluate the presented solutions. 
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Methods Work forms 

presentation                                           interview 
discussion                                                demonstration 
work on the text                                    role playing 
graphic work 
interactive exercise /simulation on the computer 

individual work 
work in pairs 
group work 
frontal work 

 
 

Material: 

• computer, Scratch, Python 
 

 
 

Literature 
 

• https://scratch.mit.edu/ideas 
• https://scratch.mit.edu/explore/projects/all 
• http://pythontutor.com 
• https://docs.python.org/3/tutorial/ 
• https://www.learnpython.org 

 

 
 

PERSONAL OBSERVATIONS, COMMENTS AND NOTES 
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TITLE: Getting Started with NAO Robot Programming 

 

LEARNING SCENARIO 

School: Mangualde School Group 
Duration 
(minutes): 135  

 

Teacher:   
Cristina Ligeiro Manuel Figueiredo, Paula 
Loureiro, Renato  Castro 

Students 
age: 14 

 

 

 Essential Question: What can NAO do? How? 

 

Topics: 

• Programming robots 

• Computational thinking 

• Blocks programming language 

Aims: 

• Motivate and familiarize students with NAO programming using Choregraphe  

• Understanding the four steps of Computational Thinking: decomposition , pattern recognition , 
abstractione and algorithms  

Outcomes:  

• Main features of NAO 

• Essential concepts in the Choregraphe application 

• Organization of Choregraphe programming blocks in to thematic folders 

• Using a Choregraphe application 

• Use of Choregraphe's essential programming blocks 

• Carry out a short programming of a few blocks 

• Load the application for NAO behavoir 
 

Work forms: 
 

• Individual work 

• Work in pairs 
 
Methods: 

• Short presentations 

• Talks and discustions  

• Interactive exercise /simulation on the computer 

 

ARTICULATION 

Course of action (duration, minutes) 
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INTRODUCTION 

This lesson should contribute to the development of digital skills, more specifically in logical, critical, and 
computational thinking. 
It begins by showing students the importance of programming and how computational thinking is structured. 
After a brief presentation and familiarization with NAO robot, the teacher presents the first steps to program 
NAO with Chorelfgraphe and proposes to the students to develop a small programming work. 
The work must be developed collaboratively, also leading students to develop skills to organize 
and regulate their learning, both individually and in groups. 
 

MAIN PART 

Topics for discussion 
- The importance of programming   
- Knowing NAO robot 
- Computational Thinking 
- The Choregraphe application 
- First Code 

 
Scenarios for discussion 
 

- At the first moment students will take care of the importance of programming – motivational video 

-  What do most schools not teach? https://youtu.be/pdayrg9gcek. They will discuss in pairs, 

this topic; 

- In the next stage students interact with NAO robot and watch a video about NAO main features -  
Khnowing NAO Roboot NAO Next Gen : the new robot of Aldebaran Robotics (now SoftBank 

Robotics Europe) – presentation video https://youtu.be/nNbj2G3GmAo 
- In order to start programming students are introduced to the Computational Thinking main steps. 

They must watch a video presentation and look for mor information  in BBC - Computational 

thinking; https://www.bbc.co.uk/bitesize/guides/zp92mp3/revision/1 
In pairs, students must produce a little presentation about this subject and share it with the class.  

- Teacher explains that to start programming NAO, students should consult NAO Software 1.14.5 
documentation - Choregraphe User Guide 

- After the teacher presentation and explanation -  how to connect NAO to the code, how to export 
the code, students should develop the work proposed at the students guide and made a little code 
for NAO. 

 

CONCLUSION 

The analysis of short videos and the discussion of ideas, followed by the students' presentations, were the 
facilitating and motivating means for the following sessions. The small program proposed, developed and 
improved by the students in a process of working in pairs but without teacher intervention constitutes a 
catalyst for the development of the programs that will follow. 
Students aim to improve their NAO programming skills to present to their Erasmus partners, the challenge is 
very exciting. 
 

 

Methods Work forms 

presentation                                          interview 
talk                                                          demonstration 

individual work 
work in pairs 

https://youtu.be/pdayrg9gcek
https://youtu.be/nNbj2G3GmAo
https://www.bbc.co.uk/bitesize/guides/zp92mp3/revision/1
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work on the text                                   role playing 
interactive exercise /simulation on the computer 

group work 
frontal work 
 

 

Material 

• Computers 

• Student guide (attached to this document)  
https://edufor.sharepoint.com/:w:/s/Erasmus554/EV8HHiHuMEFLmCJHSRQw34wB4-
CJ6TdSxHq1zAZ-_P7c-Q?e=VgRnOl 

• Vídeo about programming importance - What do most schools not teach? 

• Vídeo about NAO Robot - NAO Next Gen : the new robot of Aldebaran Robotics 

• Video about Computational Thinking - Computational Thinking 

• Choregraphe. Exe 

• NAO robot 
 

 

Literature 
 

• What do most schools not teach?; https://youtu.be/pdayrg9gcek 
 

• Computational Thinking ; https://youtu.be/kVfGUdIaUvY 
 

• NAO Next Gen : the new robot of Aldebaran Robotics (now SoftBank Robotics Europe) 
https://youtu.be/nNbj2G3GmAo 
 

• BBC - Computational thinking; https://www.bbc.co.uk/bitesize/guides/zp92mp3/revision/1 
 

• NAO Software 1.14.5 documentation; http://doc.aldebaran.com/1-
14/software/choregraphe/starting_discovery.html 

 
 

 

PERSONAL OBSERVATIONS, COMMENTS AND NOTES 

 
 
As students are used to work with Scratch they find easy to start programing NAO with Choregraphe. 
Students are very motivated and bring to lessons fresh and fun ideas. 
 
 
 

 
 

https://edufor.sharepoint.com/:w:/s/Erasmus554/EV8HHiHuMEFLmCJHSRQw34wB4-CJ6TdSxHq1zAZ-_P7c-Q?e=VgRnOl
https://edufor.sharepoint.com/:w:/s/Erasmus554/EV8HHiHuMEFLmCJHSRQw34wB4-CJ6TdSxHq1zAZ-_P7c-Q?e=VgRnOl
https://youtu.be/pdayrg9gcek
https://youtu.be/kVfGUdIaUvY
https://youtu.be/nNbj2G3GmAo
https://www.bbc.co.uk/bitesize/guides/zp92mp3/revision/1
http://doc.aldebaran.com/1-14/software/choregraphe/starting_discovery.html
http://doc.aldebaran.com/1-14/software/choregraphe/starting_discovery.html
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TITLE: Walking and saying hello! 

 

LEARNING SCENARIO 

School: Mangualde School Group 
Duration 
(minutes): 120 

 

Teacher:   
Cristina Ligeiro Manuel Figueiredo, Paula Loureiro, 
Renato  Castro 

 

Students 
age: 14 

 

 

 Essential Question: How to program NAO to walk and say “hello”? 

 

Topics: 

• Programming robots 

• Computational thinking 

• Blocks programming language 

Aims: 

Remember the main Choregraphe concepts to start the proposed tasks 
Create a sequence of movements (walking) 
First dialogue (saying hello and/or reacting and responding to a greeting) 
 

Outcomes:  

Programming for: 
- voice recognition 
- use the “wait” block 
- walk (with different parameters) 
- greeting 
 

Work forms: 
 

• Individual work 

• Work in pairs 
 
Methods: 

• Coding  

• Interactive exercise /simulation on the computer 

• Discussion 

 

ARTICULATION 

Course of action (duration, minutes) 
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INTRODUCTION 

Students must create a short script that represents the expected action of NAO themselves.  
Afterwards, the students will start programming together in Choregraphe, according to the previously made 
plan. 
Every now and then the program is loaded on the robot, checking if the it runs.  
In case of failures, students must cyclically solve problems in order to create their own knowledge. 
 
Students will continue to use computational thinking to improve in program development and code 
knowledge. 
 
 
 

MAIN PART 

Topics for discussion 
- Computational Thinking 
- The Choregraphe application 
- Second Code 

 
Scenarios for discussion 
 

- Students must develop, by themselves, and improve a second code block.  
- NAO must gesture, turn with the command "come" and talk. Students must also know to stop the 

presentation.  

 

CONCLUSION 

In the second session we can see that it is already much easier for students to program the NAO. 
There is great motivation and collaborative work is an asset in the development of the project. 

 

Methods Work forms 

                                      
interactive exercise /simulation on the computer 

individual work 
work in pairs 
 

 

Material 

• Computers 

• Student guide no. 2 (attached to this document)  
https://edufor.sharepoint.com/:w:/s/Erasmus554/ET7WgyvUrVpJii1SGZXNgDABHdXV8cd-
anP2ov2bTvP4XQ?e=BGcGcC 

 

• Choregraphe. Exe 

• NAO robot 
 

 

Literature 
 

 

https://edufor.sharepoint.com/:w:/s/Erasmus554/ET7WgyvUrVpJii1SGZXNgDABHdXV8cd-anP2ov2bTvP4XQ?e=BGcGcC
https://edufor.sharepoint.com/:w:/s/Erasmus554/ET7WgyvUrVpJii1SGZXNgDABHdXV8cd-anP2ov2bTvP4XQ?e=BGcGcC
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• Computational Thinking ; https://youtu.be/kVfGUdIaUvY 
 

 

• NAO Software 1.14.5 documentation; http://doc.aldebaran.com/1-
14/software/choregraphe/starting_discovery.html 

 
 

 

PERSONAL OBSERVATIONS, COMMENTS AND NOTES 

 
 
Once students are used to work with Scratch, they find it easier to start programming NAO with Choregraphe. 
 
 

 

https://youtu.be/kVfGUdIaUvY
http://doc.aldebaran.com/1-14/software/choregraphe/starting_discovery.html
http://doc.aldebaran.com/1-14/software/choregraphe/starting_discovery.html
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TITLE:  Sit, dance, sing and talk , stop 

 

LEARNING SCENARIO 

School: Mangualde School Group 
Duration 
(minutes): 120 

 

Teacher:   
Cristina Ligeiro, Manuel Figueiredo, Paula Loureiro, 
Renato  Castro 

 

Students 
age: 14 

 

 

 Essential Question: How to program NAO to sing, dance, sit and talk? 

 

Topics: 

• Programming robots 

• Computational thinking 

• Blocks programming language 

Aims: 

Remember the main Choregraphe concepts to do  the proposed tasks 
Create a sequence of movements and actions 
Make NAO robot sit, dance, sing and talk 
 

Outcomes:  

Programming for: 
- Set 
- dance 
- Sing 
- walk (with different parameters) 
- Talk  
 

Work forms: 
 

• individual work 

• work in pairs 
 
Methods: 

• Coding  

• Interactive exercise /simulation on the computer 

• Discussion 

• Testing 

 

ARTICULATION 
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Course of action (duration, minutes) 
 

INTRODUCTION 

Students must create a short script that represents the expected action of NAO. Then the students will begin 
to program together, in Choregraphe, according to the planning done previously. From time to time the 
program will need to be loaded on the robot to confirm that it runs correctly. In case of failure, students must 
solve the problems, cyclically ,to create their own knowledge. As students work collaboratively and think 
critically and creatively, experimenting with different command blocks, they create a still experimental 
developmental narrative. Communication between peers and working groups should be reinforced by the 
working methodology used. The teacher should be a mere facilitator of learning. 
 
 
 

MAIN PART 

Topics for discussion 
- Computational Thinking 
- The Choregraphe application 
- Third Code 

 
Scenarios for discussion 
 

- The students continue to practice the use of several blocks of commands, namely, the one to sit, to 
dance and to sing. 

- They can even go further, and try out the block of playing football, playing an instrument, in a 
sequence, interspersed with dialogue and movements. 

CONCLUSION 

We expect  students will continueto work autonomously, solving problems and experimenting with solutions 
and algorithms, in a dynamic of computational thinking and teamwork. 
 

 

Methods Work forms 

Wor in the text 
interactive exercise /simulation on the computer 

individual work 
work in pairs 
 

 

Material 

• Computers 

• Student guide nº 3 
https://edufor.sharepoint.com/:w:/s/Erasmus554/EaftSjnXZzxLpFQvMpwCfHcBDqTCq_zBv-
5xrtszcSLR9Q?e=2LwoV0 

• Choregraphe. Exe 

• NAO robot 
 

 

 

https://edufor.sharepoint.com/:w:/s/Erasmus554/EaftSjnXZzxLpFQvMpwCfHcBDqTCq_zBv-5xrtszcSLR9Q?e=2LwoV0
https://edufor.sharepoint.com/:w:/s/Erasmus554/EaftSjnXZzxLpFQvMpwCfHcBDqTCq_zBv-5xrtszcSLR9Q?e=2LwoV0
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Literature 
 
 

• NAO Software 1.14.5 documentation; http://doc.aldebaran.com/1-
14/software/choregraphe/starting_discovery.html 

 
 

 

PERSONAL OBSERVATIONS, COMMENTS AND NOTES 

 
The work sequence is developing in an a great rhythm. Students share ideas and make suggestions in a 
continuous sharing and close collaboration. 
 
 

 
 
 

http://doc.aldebaran.com/1-14/software/choregraphe/starting_discovery.html
http://doc.aldebaran.com/1-14/software/choregraphe/starting_discovery.html
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TITLE: The presentation code and video 

 

LEARNING SCENARIO 

School: Mangualde School Group 
Duration 
(minutes): 240  

 

Teacher:   
Cristina Ligeiro, Manuel Figueiredo, Paula Loureiro, 
Renato  Castro 

Students 
age: 14 

 

 

 Essential Question: How to make the team presentation whith NAO? 

 

Topics: 

• Programming robots 

• Computational thinking 

• Blocks programming language 

Aims: 

Using  Choregraphe concepts to do the proposed tasks 
Create a sequence of movements and make a conversation with NAO 
 

Outcomes:  

Programming for: 
- voice recognition 
- use the “wait” block 
- walk (with different parameters) 
- greeting 
- dancing 
- playing music 
- playing football 
 
Team presentation text 
Team presentation video 
 

Work forms: 
 

• individual work 

• work in pairs 
 
Methods: 

• Coding                                    

• Interactive exercise /simulation on the computer 

• Discussion 

• Testing 
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ARTICULATION 

Course of action (duration, minutes) 
 

INTRODUCTION 

Students develop a final team presentation guide, with interaction with NAO, in which each element is 
presented according to its personal characteristics, through robot programming. 
Then the students finish the code together, in Choregraphe, according to the text guide.  
Students finish the program by going through all phases of computational thinking and start filming.  
  
All work is developed by students in individual or group work but with autonomy. Students should make use 
of critical and creative thinking, both in the design as well as in the evaluation of the products under 
development.  
The teachers will support the students whenever necessary, providing feedback and facilitating the student's 
work and the development of of their skills . 
 
 

MAIN PART 

Topics for discussion 
- Communication skills  
- Computational Thinking  
- The Choregraphe code 

 
 
Scenarios for discussion 
 

- Students write a team presentation narrative to be "spoken" by NAO.  
- Students develop code according to the written narrative.  
- Students check if the code runs.  
- Students film the scenes.  

- Students edit the video. 
- Students and teachers criticize and evaluate the work and products and make necessary changes. 

 

CONCLUSION 

As in the other sessions, students are expected to be enthusiastically involved in the activities, in 
collaborative and dynamic work, while using their critical and creative senses. 

 

Methods Work forms 

interactive exercise /simulation on the computer individual work 
group work 
 

 

Material 

• Computers 

• Choregraphe. Exe 
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• NAO robot 

• Video camera( 

• Guide (4 and 5) 
- https://edufor.sharepoint.com/:w:/s/Erasmus554/EWBgPEIL0FxKtSdM-_xstC8BA7Ez2WRtvi-M-
amuDqWgUg?e=dCGo4I 
 
https://edufor.sharepoint.com/:w:/s/Erasmus554/EQwuacOPWJBKuSMvcMLGhqcBOYGM5Xg5Rg-
ZEnkrFk1fYQ?e=mnTvQb 

 

 

Literature 
 
 

• NAO Software 1.14.5 documentation; http://doc.aldebaran.com/1-
14/software/choregraphe/starting_discovery.html 

 
 

 

PERSONAL OBSERVATIONS, COMMENTS AND NOTES 

 
 
The developed products ensure that students learned how to program NAO using blocks. On the other hand, 
the presentation guide showed an interesting dynamic with fun ideas that proves the commitment and work 
of the students, in the development of the tasks. Teachers were frankly pleased. 
 
 
 
 

 

https://edufor.sharepoint.com/:w:/s/Erasmus554/EWBgPEIL0FxKtSdM-_xstC8BA7Ez2WRtvi-M-amuDqWgUg?e=dCGo4I
https://edufor.sharepoint.com/:w:/s/Erasmus554/EWBgPEIL0FxKtSdM-_xstC8BA7Ez2WRtvi-M-amuDqWgUg?e=dCGo4I
https://edufor.sharepoint.com/:w:/s/Erasmus554/EQwuacOPWJBKuSMvcMLGhqcBOYGM5Xg5Rg-ZEnkrFk1fYQ?e=mnTvQb
https://edufor.sharepoint.com/:w:/s/Erasmus554/EQwuacOPWJBKuSMvcMLGhqcBOYGM5Xg5Rg-ZEnkrFk1fYQ?e=mnTvQb
http://doc.aldebaran.com/1-14/software/choregraphe/starting_discovery.html
http://doc.aldebaran.com/1-14/software/choregraphe/starting_discovery.html
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TITLE: Live interactive presentation with NAO 

 

LEARNING SCENARIO 

School: Mangualde School Group 
Duration 
(minutes): 240  

 

Teacher:   
Cristina Ligeiro, Manuel Figueiredo, Paula Loureiro, 
Renato  Castro 

Students 
age: 14 

 

 

 Essential Question: How to make the team presentation whith NAO? 

 

Topics: 

• Programming robots 

• Computational thinking 

• Blocks programming language 

Aims: 

Using  Choregraphe concepts to do the proposed tasks 
Create a sequence of movements and make a conversation with NAO 
Programming interactive behaviors 
 

Outcomes:  

Programming for dinamic conversation 
Team presentation guide 
 

Work forms: 
 

• individual work 

• work in pairs 
 
Methods: 

• Coding                                    

• Interactive exercise /simulation on the computer 

• Discussion 

• Testing 

 

ARTICULATION 

Course of action (duration, minutes) 
 

INTRODUCTION 
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In a large group, students work on a shared document where they write the presentation guide to be 
interpreted by them and NAO. Then they should do the programming of the robot. 
After checking the errors and making corrections, the students rehearse the representation. 
Finally, they think of an extension activity that they can present as a final challenge to their colleagues, at the 
time of presentation. 
 

MAIN PART 

Topics for discussion 
- Communication skills  
- Computational Thinking  
- The Choregraphe code 

 
 
Scenarios for discussion 
 

- Students write a team  interpretation presentation to be performed with  the student and NAO 
robot. 

- Students develop code according to the written narrative.  
- Students check if the code runs.  
- Students practice scenes and correct mistakes (they may make a video to have sure that everything 

is ok).  

- Students and teachers criticize and evaluate the work and products and make necessary changes. 

- Students think of a suggestion of activity to propose to the students during the presentation: NAO 
asking the question "how fast do I move? How many steps do I take per meter? How many meters 
do I walk per minute? How should students proceed to estimate these values?” Or “iIf NAO was 
programmed to serve us a coffee how long would it take to walk a meter?” Or a mor open 
quaestion...” If NAO went to get a coffee for teacher Ivana, would he take it hot in her hands?” 

 

CONCLUSION 

As in the other sessions, students are expected to be enthusiastically involved in the activities, in 
collaborative and dynamic work, while using their critical and creative senses. 

 

Methods Work forms 

interactive exercise /simulation on the computer individual work 
group work 
 

 

Material 

• Computers 

• Choregraphe. Exe 

• NAO robot 

• Video camera  
 

 

Literature 
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• NAO Software 1.14.5 documentation; http://doc.aldebaran.com/1-
14/software/choregraphe/starting_discovery.html 

 
 

 

PERSONAL OBSERVATIONS, COMMENTS AND NOTES 

 
 
    : 
With the activities proposed in these lesson plans, students learned the basics of programming NAO with 
Choregraphe, making use of the interaction between different functions. The NAO recognizes voices, identifies 
objects and answers questions. 
 
The work was developed with the involvement of the students. They all demonstrated satisfaction and 
engagement in the configuration and execution activities. 
 
With these activities we confirm that students have developed and/or applied the necessary and urgent 
competences of the 21st century - collaborative work, communication, research, critical and creative thinking, 
as well as computational thinking. 
 
Students extend this activity by developing a video tutorial showing how to program NAO. 
 
 

 

http://doc.aldebaran.com/1-14/software/choregraphe/starting_discovery.html
http://doc.aldebaran.com/1-14/software/choregraphe/starting_discovery.html


 

Program the NAO - activity 1 

NAO is programmed with the Choregraphe application available here: 

https://developer.softbankrobotics.com/nao6/downloads/nao6-downloads-windows  

After starting the application, the robot is connected by its IP address. We must click on 

the navel of the NAO so that it tells us its IP address. 

 

 

Programming can be done by dragging the blocks, linking them and editing the various 

parameters. 

 

 

 

 

 

 

Edit 

parameters 

Input to Stop 

Block 

Input to 

Execute Block 

Output of a signal when all 

block programming has been 

executed. 

Output of a signal when the 

block programming cannot be 

completely executed. 

https://developer.softbankrobotics.com/nao6/downloads/nao6-downloads-windows


 

 

Blocks are organized into folders as shown below. 

           

After we finish programming, we need to load it so that the robot executes it. To do 

this, click on the small triangle at the top. 

 

Try programming the NAO to do the following: 

Get up, dance “Tai chi chuan”, sit down again and say “I love to dance”. 

 



 

Program the NAO -  activity 2 

Objective: walk and greet; make the presentation stop 

After starting the application, the robot is connected by its IP address. We must click on 

the navel of the NAO so that it tells us its IP address. 

 

Build the following programming, with the parameters indicated below. 

 

 

 



 

Understand programming 

The block  (Speech Reco.) does voice recognition and when it hears “Come here”, it 

sends a command to the next block. 

 

The  (Wait) block waits one second and turns off the speech recognition block. 

 

The block   (Compass Move To) makes the Robot walk according to the 

parameters. 

 

The block  (Animated Say) allows the Robot to greet us, saying “Hello! How are 

you?”. 



 

Program the NAO - activity 3 

Objective: gesticulate; return to command "come"; talk; 

stop the presentation 

After starting the application, the robot is connected by its IP address. We must click on 

the navel of the NAO so that it tells us its IP address. 

 

 

Build the following programming: 

 

  



 

Understand programming 

The block  (Happy) makes the NAO make gestures of joy. 

 

The block  (Speech Reco.) allows the NAO to identify the phrase “Come here.” 

 

The block  (Compass Move To) allows the NAO to walk to us. 

 

The  (Animated Say) block allows the NAO to say “Hello! How are you?”. 

 

Then the NAO waits to hear “I am fine” with the block . 

 

Finally, the other block  (Animated Say) allows the NAO to say “I'm happy to meet 

you!”. 

 

The block that appears next to the speech recognition blocks is used to stop 

recognition. If it didn't have this block, the NAO would always be trying to hear the phrase 

and do whatever comes next. 

 



 

Program the NAO - activity 4 

Objective: Sit, dance, sing and talk; make blocks for the 

purpose of the presentation 

After starting the application, the robot is connected by its IP address. We must click on 

the navel of the NAO so that it tells us its IP address. 

 

 

Build the following programming 

 

  



 

Understand programming, step by step. 

1- Start with the block so that the NAO is standing, if he is not. 

 

2- The NAO will recognize the word “Hello” with the block . 

 

3- When you recognize the word “Hello”, say “Hello! I am NAO and I belong to the Portuguese 

team.” With blocks and  . 

 

4- Sit down and say “Ohhhh Sorry! I forgot to present our team. haehaehae, haehaehae” with the 

blocks  , and  . 

 

5- He gets up, points to Inês and says “This is Inês Amaral. She is 16 years old and she likes to 

dance.” With the blocks  ,  , and  . 

 

6- Point to Ricardo and say “This is Ricardo Almeida. He is 16 years old and he likes to do 

exercise.” With the programming blocks  , and . 

 

7- Points to Bárbara and says “This is Bárbara Rebelo. She is 15 years old and she likes listening to 

music.” With the blocks  , and . 

 

8- Point to Rodrigo and say “This is Rodrigo Simões. He is 15 years old and he likes to play 

football.” With the blocks , and . 



 

9- Points to Lara and says “This is Lara Martins. She is 16 years old and she likes to do gymnastics.” 

with the blocks  , and . 

 

10- The NAO listens to the expressions “Can you dance like”, “can you play football like”, “Can you 

play” and “What about” with the block . 

 

11- When identifying the previous expressions, he performs different actions according to what 

he hears. Use the block  to activate the action corresponding to what you hear, the 

block  to dance disco, the block to do soccer gestures, the block to play 

the saxophone and the blocks and  to say “Sorry, but doing gymnastics 

and excercise it's to hard for me!" 

 



 

Program the NAO - activity 5 

Objective: NAO programming for the presentation of the 

Erasmus group of the Mangualde School 

After starting the application, the robot is connected by its IP address. We must click on 

the navel of the NAO so that it tells us its IP address. 

 

Build the following programming: 

 

 

  



 

Understand programming, step by step. 

 

1- Get up (if you are sitting) and wait for someone to say “Hello who are you”. 

 

  

2- Says “Hello! I am NAO and I belong to the Portuguese team of Mangualde in the center of 

Portugal” and sits down. 

 

  

3- Says “Ohhhh! Sorry! I forgot to present our team! haehaehae, haehaehae” and gets up. 

 

  

4- he Turns to the left, points and says “This is Inês Amaral. She is 16 years old and she likes to 

dance.” 

 

  

5- Turn to the right, point and say ” This is Ricardo Almeida. He is 16 years old and he likes to do 

exercise.” 

 

  

6- Turn to the right, point and say “This is Bárbara Rebelo. She is 15 years old and she likes 

listening to music.” 

 



 

  

7- Turn to the right, point and say “This is Rodrigo Simões. He is 15 years old and he likes to play 

football.” 

 

  

8- Turn to the right, point and say “This is Lara Martins. She is 16 years old and she likes to do 

gymnastics.” 

 

 

  

  

9- Turn to the left and say: 

“I really liked working with each member of our team, they are hardworking and creative students 

but not more than me haehaehaehae. Despite the work I mainly enjoyed experiencing, their 

favourite activites.  

Inês even dances with my robot friend PEPPER. I wish it was mein is place.  

Wow! Ricardo is very strong but I bet he can't do it with only one arm! Can you guess who can do 

it? Haehaehaehae.  

Do you think that is it was me playing she would like it more?  

Rodrigo plays like Cristiano Ronaldo. Do you know who Cristiano Ronaldo is? I mean of course you 

do . 

OH ! I wish I could do that, I would try that but I would loose of my screws.”. 

 

  



 

10- Wait for someone to say “…forgeting something” and say: 

“Oh, right I forgot! 

The place where they abandoned me is our technological classroom of the future, a classroom 

that provides us the opportunity of working with materials of high technology and upgrading our 

cognitive capacities in a fun way! 

The classroom is situated in our school: secondary school Doctor Felismina Alcantara in the 

agroupment of schools of Mangualde that countains students from kindergarten to secondary 

school. 

We initiated this project in 8th grade but due to the pandemic we are all in 10th grade now. 

Mangualde is a small city in the viseu district in the interior of the country with a big variety of 

natural beauties and great gastronomy.” 
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TITLE: Turn Raspberry into a PC and write a short message in the text editor 
 

LEARNING SCENARIO 

School: AGRUPAMENTO DE ESCOLAS DE VALE DE OVIL Duration 
(minutes): 45  

Teacher: JORGE CRUZ  Students 
age: 13-15  

 

 Essential Question: How to use a Raspberry kit as a PC? 

 

Topics: 

• Introduction to Raspberry PI; 
• Test the performance of Raspberry PI board; 
• Strat with OS Operation System. 

Aims: 

• Get in touch with Raspberry PI board; 
• Develop computational thinking skills; 
• Know specific software to the Raspberry PI hardware kit; 
• Develop digital literacy. 

Outcomes: 

• Use free software (opensource software); 
• Understanding the advantage of cheap board controller as a computer; 
• Transform an usual MicroSD card as a computer disc with a OS. 

Work forms: 
 

• Work in pairs 
 
Methods: 

• Interactive exercise / practical skills 

 

ARTICULATION 

Course of action (duration, minutes) 

INTRODUCTION (10 minutes) 

Presentation of the Raspberry PI and all the devices of the Kit. The students are challenged to touch 
themselves in all the devices. Short discussion about the characteristics and functions. 
 

MAIN PART (30 minutes) 
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Topics for discussion 
- Understanding the characteristics of the development board; 
- How to transform the Kit into a PC; 
- Connect the device to the Web; 
- Compare this cheap system with other traditional operative systems; 
- Open text editor and write a message. 

 
Scenarios for discussion 

- Try to change the operative system of the board and test their behaviour; 
- Update recommended versions. 

 

CONCLUSION (5 minutes) 
Monitoring the development work by each pair; 
Discussion of advantages and inconvenient of the machine. 

 

 

Methods Work forms 

presentation                                          interview 
talk                                                          demonstration 
work on the text                                   role playing 
graphic work 
interactive exercise /simulation on the computer 

individual work 
work in pairs 
group work 
frontal work 

 

Material 

• Raspberry PI 400 Kit (keyboard, mouse, Source of power USB-C) 
• Card 16 GB MicroSD 
• Cable micro HDMI for HDMI 1m 
• Guideline protocol 
• Monitor with sound system 

 

Literature 
 

• Oficial Guide for begginners of Raspberry PI. 

 

PERSONAL OBSERVATIONS, COMMENTS AND NOTES 
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TITLE: Support access control in the room of the future 
 

LEARNING SCENARIO 

School: AGRUPAMENTO DE ESCOLAS DE VALE DE OVIL Duration 
(minutes): 90  

Teacher: JORGE CRUZ  Students 
age: 13-15  

 

 Essential Question: How to control the access into a room using Raspberry PI? 

 

Topics: 

• Introduction to Raspberry PI; 
• Test the performance of Raspberry PI board; 
• Start with OS Operation System. 

Aims: 

• Get in touch with Raspberry PI board; 
• Develop computational thinking skills; 
• Know specific software to the Raspberry PI hardware kit; 
• Develop digital literacy. 

Outcomes: 

• Use free software (opensource software); 
• Understanding the advantage of cheap board controller as a computer; 
• Transform Raspberry PI board to controller outputs 

Work forms: 
 

• Work in pairs 
 
Methods: 

• Interactive exercise / practical skills 

 

ARTICULATION 

Course of action (duration, minutes) 

INTRODUCTION (20 minutes) 

Presentation of the Raspberry PI and all the devices of the Kit. The students are challenged to touch 
themselves in all the devices. Short discussion about the characteristics and functions. Explain systems to close 
doors like electromagnets and commercial version by version made by SALTO, similar to hotel systems. 
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MAIN PART (30 +30 minutes) 

Topics for discussion – Part 1 
- Use Raspberry Pi – Turn ON/OFF LED With Button 

We recommend that you start the study on official Raspberry websites, for example: 

 
 

 
 
Topics for discussion – Part 2 

- SALTO – Solution to control acess 
This opening system incorporates all the desired electronics systems. 
Acess cards use wireless technology NFC at 13,56MHz 

 
Access control can be programmed according to: 

o Defining days 
o Setting hours 
o Defining space occupation 
o Etc 
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You can find out at any time: 
o Battery status 
o Who opened and when the doors 
o Etc. 

The students assembled the system: 
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Scenarios for discussion 

- Understand the possibility to transform one simulation in to real system. 
 

CONCLUSION (10 minutes) 
Monitoring the development work by each pair; 
Discussion of advantages and inconvenient of the machine. 

 

 

Methods Work forms 

presentation                                          interview 
talk                                                          demonstration 
work on the text                                   role playing 
graphic work 
interactive exercise /simulation on the computer 

individual work 
work in pairs 
group work 
frontal work 

 

Material 

• Raspberry PI 400 Kit (keyboard, mouse, Source of power USB-C) 
• Card 16 GB MicroSD 
• Cable micro HDMI for HDMI 1m 
• Guideline protocol 
• Monitor with sound system 
• Wires 
• Test Board 
• Connector with pin numbers and colors. 

 

Literature 
 

• Oficial Guide for begginners of Raspberry PI; 
• https://projects.raspberrypi.org/en/projects/physical-computing/0 

 

PERSONAL OBSERVATIONS, COMMENTS AND NOTES 
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TITLE: Play a simple Melody, like Darth Vader 
 

LEARNING SCENARIO 

School: AGRUPAMENTO DE ESCOLAS DE VALE DE OVIL Duration 
(minutes): 45  

Teacher: JORGE CRUZ  Students 
age: 13-15  

 

 Essential Question: How to control the access into a room using Raspberry PI? 

 

Topics: 

• Introduction to Raspberry PI; 
• Test the performance of Raspberry PI board; 
• Start with OS Operation System. 

Aims: 

• Get in touch with Raspberry PI board; 
• Develop computational thinking skills; 
• Know specific software to the Raspberry PI hardware kit; 
• Develop digital literacy. 

Outcomes: 

• Use free software (opensource software); 
• Understanding the advantage of cheap board controller as a computer; 
• Transform an usual MicroSD card as a computer disc with a OS. 
• Use application inside coding to play un file song, like *.mp3 or other 

Work forms: 
 

• Work in pairs 
 
Methods: 

• Interactive exercise / practical skills 

 

ARTICULATION 

Course of action (duration, minutes) 

INTRODUCTION (10 minutes) 

Presentation of the Raspberry PI and all the devices of the Kit. The students are challenged to touch 
themselves in all the devices. Short discussion about the characteristics and functions. Possibility to program 
with Python. 
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MAIN PART (30 minutes) 

Topics for discussion 
- Download files with extension *.mp3; 
- Use Python Compiler - Thonny. 

 
TASK 
1-Get mellody you whant 
I recommend that the file has the mp3 extension. 
 
2- Open Python Compiler – Thonny 
2.1-Install Packages you need 

• Playsound 
• Playmusic 
• Etc. 

 
Example: 

 
 
2.2-Program 

 
 
 
 
 
 

import vlc 
p=vlc.MediaPlayer(“/home/pi/Desktop/
sound.mp3”) 
p.play() 
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3-Tips 
3.1-VLC 
Is an open source multimedia player. 
 
3.2-MediaPlayer 
The main objects of the vlc module that we can use are the MediaPlayer and the MediaPlayerList, both are 
used for playing music and videos. 
The first is created to play a single media. The other is for playing a media list. 
 
3.3-play() 
Start media playback. 
 
 
Scenarios for discussion 

- Install Packages  you need for Python Compiler – Thonny; 
- Read carefully follow the instructions that the compiler transmits. 

 

CONCLUSION (5 minutes) 
Monitoring the development work by each pair; 
Discussion of advantages and inconvenient of the machine and the Python Compiler - Thonny. 

 

 

Methods Work forms 

presentation                                          interview 
talk                                                          demonstration 
work on the text                                   role playing 

individual work 
work in pairs 
group work 
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graphic work 
interactive exercise /simulation on the computer 

frontal work 

 

Material 

• Raspberry PI 400 Kit (keyboard, mouse, Source of power USB-C) 
• Card 16 GB MicroSD 
• Cable micro HDMI for HDMI 1m 
• Guideline protocol 
• Monitor with sound system 

 

Literature 
 

• Oficial Guide for begginners of Raspberry PI; 
• https://projects.raspberrypi.org/en/projects/physical-computing/0 

 

PERSONAL OBSERVATIONS, COMMENTS AND NOTES 
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TITLE: Control a led using the raspberry PI 

 

LEARNING SCENARIO 

School: AGRUPAMENTO DE ESCOLAS DE VALE DE OVIL 
Duration 
(minutes): 45 

 

Teacher: NUNO MOTA  
Students 
age: 13-15 

 

 

 Essential Question: How to control a led using Raspberry PI? 

 

Topics: 

 Introduction to Raspberry PI; 

 Test the performance of Raspberry PI board; 

 Start with OS Operation System. 

Aims: 

 Get in touch with Raspberry PI board; 

 Develop computational thinking skills; 

 Know specific software to the Raspberry PI hardware kit; 

 Develop digital literacy. 

Outcomes: 

 Use free software (opensource software); 

 Understanding the advantage of cheap board controller as a computer; 

 Explore the Python language and program in GPIO. 

 Connect the different components to the motherboard. 

Work forms: 
 

 Work in pairs 
 
Methods: 

 Interactive exercise / practical skills 

 

ARTICULATION 

Course of action (duration, minutes) 

INTRODUCTION (10 minutes) 

Presentation of the Raspberry PI and all the devices of the Kit. The students are challenged to touch themselves 
in all the devices. Presentation of the work environment where the code will be written. Possibility to program 
with Python. 
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MAIN PART (30 minutes) 

Topics for discussion 
- How to connect all the devices to the mother board; 
- GPIO functions; 
- Use Python Compiler. 

 
TASK 
1-Install Raspbian 
Probably, this task is ready. We suggest to use the same SD card that was used in the first lessons. 
 
2- Introduction to the Python language 
2.1-Open Raspbean and Import GPIO function 

 Import 
 
Example: 

 
 
2.2-Coding 
Build a program so that an LED flashes 3 times with an interval of 1 following. Then they remain off for 3 
seconds and restart from the beginning. 
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3-Circuit assembly 
3.1-Identification of all components 
Raspberry PI bord; 
Leds; 
Resistors; 
Conectors; 
Power cables. 
 
3.2-Checking connections 
 

 
 

 
Scenarios for discussion - challanger 

- Change the code and make the corrections in the circuit so that it now lights up one led at a 
time in the same sequence. 

CONCLUSION (5 minutes) 
Monitoring the development work by each pair; 
Discussion of advantages and inconvenient of the machine and the Python language. 

 

 

Methods Work forms 

presentation                                          interview 
talk                                                          demonstration 
work on the text                                   role playing 
graphic work 
interactive exercise /simulation on the computer 

individual work 
work in pairs 
group work 
frontal work 

 

Material 

 Raspberry PI 400 Kit (keyboard, mouse, Source of power USB-C) 

 Card 16 GB MicroSD 

 Cable micro HDMI for HDMI 1m 
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 Leds; 

 Resistors; 

 Guideline protocol 

 Monitor with sound system 

 

Literature 

 Oficial Guide for begginners of Raspberry PI; 

 https://projects.raspberrypi.org/en/projects/physical-computing/0 

 

PERSONAL OBSERVATIONS, COMMENTS AND NOTES 
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TITLE: Control a heating and cooling system from your mobile phone 

 

LEARNING SCENARIO 

School: AGRUPAMENTO DE ESCOLAS DE VALE DE OVIL 
Duration 
(minutes): 45 

 

Teacher: NUNO MOTA  
Students 
age: 13-15 

 

 

 Essential Question: How to use our mobile phone to control a heating/cooling system? 

 

Topics: 

 Raspberry PI and Raspbean operating system; 

 Python Language; 

 App Inventor software. 

Aims: 

 Get in touch with Raspberry PI board; 

 Develop computational thinking skills; 

 Develop un idea “Internet of Things”; 

 Know specific software to develop an app; 

 Develop digital literacy. 

Outcomes: 

 Use free software (opensource software); 

 Understanding the advantage of cheap board controller as a computer; 

 Explore the Python language and program in GPIO; 

 Connect the different components to the motherboard; 

 Build an app using the software provided by MIT App Inventor. 

Work forms: 
 

 Work in pairs 
 
Methods: 

 Interactive exercise / practical skills 

 

ARTICULATION 

Course of action (duration, minutes) 

INTRODUCTION (10 minutes) 

Presentation of the Raspberry PI and all the devices of the Kit. The students are challenged to touch themselves 
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in all the devices. Presentation of App Inventor Software. Possibility to program with Python. 
 

MAIN PART (30 minutes) 

Topics for discussion 
- How to search power supply conditions; 
- Select physical equipment and digital applications to solve the problem; 
- How to coding; 
- Develop skills in wireless communication and control. 

 
TASK 
1-Select physical aquipment and digital applications 

- Raspberry PI board; 
- Power supply; 
- Conectors; 
- Relays board. 
- MIT App Inventor 
- ThingSpeak from MathLab 
- Raspbean 

 
2- Develop the communication System 
2.1-Build a communication system between the mobile phone and the physical heating and ventilation 
device 

 Students are expected to come up with solutions 
 
Example: 

 
 
2.2-Exploring the App Inventor 
 
Students are challenged to create buttons and program them to trigger the device wirelessly. 
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  Code MIT App Inventor 
 

  MIT App Inventor (mobile phone) 
 

 
3-Internet of Thing (IoT) 
3.1-Coding 
 
Open Raspbean and build a simple code that allows you to drive the fan/heater control pins 
 

 
 

3.2-Checking connections and wireless system 
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Scenarios for discussion - challanger 

- Where can we include the internet of things in our daily life? What would you like to develop and 
how to implement? 

CONCLUSION (5 minutes) 
Monitoring the development work by each pair; 
Internet of Things Advantages and Disadvantages. 

 

 

Methods Work forms 

presentation                                          interview 
talk                                                          demonstration 
work on the text                                   role playing 
graphic work 
interactive exercise /simulation on the computer 

individual work 
work in pairs 
group work 
frontal work 

 

Material 

 Raspberry PI board 

 Relays board 

 Power suply 

 Guideline protocol 

 Mobile phone 

 Monitor 

 

Literature 

 Oficial Guide for begginners of Raspberry PI; 

 https://projects.raspberrypi.org/en/projects/physical-computing/0 

 

PERSONAL OBSERVATIONS, COMMENTS AND NOTES 

 
 
 
 
 
 

 


