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Abstract  

This IO has the aim of applying the pedagogical model developed in O1, in pilot course that will be 

held by the 2 EPAL in Greece. During the course the materials collected in the repository in O3 will be 

used.  

 

Teachers will also implement the teaching model developed in O4.  

 

The assessment procedures will be also employed to evaluate the learning experiences of this pilot 

course and fix the issues detected before the courses that will be deployed in Bulgaria and Lithuania. 
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Course curriculum  
 

Part 1 . Robotics 
 

LEGO® MINDSTORMS® Education EV3 

Building Instructions & Program Descriptions  
 

Building Instructions for Core Set Models 

Program Descriptions for Core Set Models 

Building Instructions for Robot Educator 

Building Instructions for Expansion Set Models 

Program Descriptions for Expansion Set Models 

Building Instructions for Design Engineering Projects 

Building Instructions for Space Challenge Set Models 

Building Instructions for Science Models 

Program Descriptions for EV3 Science Pack 

 

https://education.lego.com/en-us/support/mindstorms-ev3/building-instructions 

Building Instructions for Core Set Models 

 

 

Program Descriptions for Core Set Models 

https://education.lego.com/en-us/support/mindstorms-ev3/building-instructions#building-core
https://education.lego.com/en-us/support/mindstorms-ev3/building-instructions#program-core
https://education.lego.com/en-us/support/mindstorms-ev3/building-instructions#robot
https://education.lego.com/en-us/support/mindstorms-ev3/building-instructions#building-expansion
https://education.lego.com/en-us/support/mindstorms-ev3/building-instructions#program-expansion
https://education.lego.com/en-us/support/mindstorms-ev3/building-instructions#building-DEP
https://education.lego.com/en-us/support/mindstorms-ev3/building-instructions#building-space
https://education.lego.com/en-us/support/mindstorms-ev3/building-instructions#building-science
https://education.lego.com/en-us/support/mindstorms-ev3/building-instructions#science-program
https://education.lego.com/en-us/support/mindstorms-ev3/building-instructions
https://education.lego.com/en-us/support/mindstorms-ev3/building-instructions#building-core
https://education.lego.com/en-us/support/mindstorms-ev3/building-instructions#program-core


    

 

 

 

 

Building Instructions for Robot Educator 

 

  

https://education.lego.com/en-us/support/mindstorms-ev3/building-instructions#robot


    

 

 

Building Instructions for Expansion Set Models 

 

 

Program Descriptions for Expansion Set Models 

 

Building Instructions for Design Engineering Projects 

https://education.lego.com/en-us/support/mindstorms-ev3/building-instructions#building-expansion
https://education.lego.com/en-us/support/mindstorms-ev3/building-instructions#program-expansion
https://education.lego.com/en-us/support/mindstorms-ev3/building-instructions#building-DEP


    

 

 

 

 



    

 

 

 

 



    

 

 

Building Instructions for Space Challenge Set Models 

 

 

https://education.lego.com/en-us/support/mindstorms-ev3/building-instructions#building-space


    

 

 

 

 

 

Building Instructions for Science Models 

https://education.lego.com/en-us/support/mindstorms-ev3/building-instructions#building-science


    

 

 

 

 

Program Descriptions for EV3 Science Pack 

¶ Acceleration of Gravity 

¶ Electric Vehicles 

¶ Energy Transfer 

¶ Friction 

¶ Gears 

https://le-www-live-s.legocdn.com/sc/media/files/ev3-science-activity-pack-resources/ev3-program-description-acceleration-of-gravity-enus-8bdfbf231d6a1ff239d346e2f5fc6284.pdf?la=en-us
https://le-www-live-s.legocdn.com/sc/media/files/ev3-science-activity-pack-resources/ev3-program-description-electric-vehicles-enus-7fdf2abd045e72811ab0fa775d71c167.pdf?la=en-us
https://le-www-live-s.legocdn.com/sc/media/files/ev3-science-activity-pack-resources/ev3-program-description-energy-transfer-enus-1d167cbcba8482667008d5cf54a00336.pdf?la=en-us
https://le-www-live-s.legocdn.com/sc/media/files/ev3-science-activity-pack-resources/ev3-program-description--friction-enus-579af0c4d8bb5c2f6987a6f8b986441d.pdf?la=en-us
https://le-www-live-s.legocdn.com/sc/media/files/ev3-science-activity-pack-resources/ev3-program-description-gears-enus-c93d9b50491c689f29549146f2051b74.pdf?la=en-us


    

 

¶ Inclined Plane 

¶ Light Intensity 

¶ Solar Panel 

¶ Velocity 

¶ Wind Energy 

 

 

 

 

 

 

 

 

 

 

MINDSTORMS EV3 software 

LEGO MINDSTORMS Education EV3: 

https://education.lego.com/en-us/downloads/mindstorms-ev3/software 

 

 

 

 

https://le-www-live-s.legocdn.com/sc/media/files/ev3-science-activity-pack-resources/ev3-program-description-inclined-plane-enus-e6e6eddba100604d456aa47697a1d08d.pdf?la=en-us
https://le-www-live-s.legocdn.com/sc/media/files/ev3-science-activity-pack-resources/ev3-program-description-light-intensity-enus-def1150d7c776c0890c6feabdf0e7de0.pdf?la=en-us
https://le-www-live-s.legocdn.com/sc/media/files/ev3-science-activity-pack-resources/ev3-program-description-solar-energy-enus-9e4d109a4fa4919498182e0ada942add.pdf?la=en-us
https://le-www-live-s.legocdn.com/sc/media/files/ev3-science-activity-pack-resources/ev3-program-description-velocity-enus-2b004803eaa366e7785b2f9ead1b1988.pdf?la=en-us
https://le-www-live-s.legocdn.com/sc/media/files/ev3-science-activity-pack-resources/ev3-program-description-wind-energy-enus-f843f35eb8f6d49c398e82caf62e4778.pdf?la=en-us
https://education.lego.com/en-us/downloads/mindstorms-ev3/software


    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Explore eLearning 

An online eLearning program providing 100+ self-paced video lessons. Taking you from complete 

beginner to classroom-ready, each of the 15 courses lasts approximately 90 minutes (including build 

time and activities). 

 



    

 

 

 

 

 

 

 

 

 

Mindstorms EV3 Desktop Course 

 

https://elearning.legoeducation.com/ev3 

EV3 Desktop 

https://elearning.legoeducation.com/ev3


    

 

Master Trainer Rob Widger guides you through fifteen exclusive courses from the LEGO Education 

Academy. Follow along with hands-on activities, downloads and ready made EV3 programs.  

 

 

https://elearning.legoeducation.com/ev3-desktop 

 

Getting Started 

 

Programming & Data Logging 

https://elearning.legoeducation.com/ev3-desktop


    

 

 

 

In the Classroom 

 

Help   
EV3 FAQ 

 

I. Getting Started - Out of the Box 

https://elearning.legoeducation.com/courses/out-of-the-box 

 

1. Cables  

2. Sorting the bricks  

3. Core pieces  

4. The Build Guide Book  

https://elearning.legoeducation.com/ev3-tablet-cat/lego-ev3-faq
https://elearning.legoeducation.com/ev3-tablet-cat/lego-ev3-faq
https://elearning.legoeducation.com/courses/out-of-the-box
https://elearning.legoeducation.com/lessons/cables
https://elearning.legoeducation.com/lessons/sorting-the-bricks
https://elearning.legoeducation.com/lessons/core-pieces
https://elearning.legoeducation.com/lessons/the-build-guide-book


    

 

5. Built-in Apps  

6. Conclusions & Next Steps  

7. The Programmable EV3 Brick  

 

1. CABLES 
https://elearning.legoeducation.com/lessons/cables 

 

 

 

2. SORTING THE BRICKS  

https://elearning.legoeducation.com/lessons/sorting-the-bricks 

 

https://elearning.legoeducation.com/lessons/built-in-apps
https://elearning.legoeducation.com/lessons/conclusions-next-steps
https://elearning.legoeducation.com/lessons/the-programmable-ev3-brick
https://elearning.legoeducation.com/lessons/cables
https://elearning.legoeducation.com/lessons/sorting-the-bricks


    

 

 
Red Sorting Tray.pdf 

https://elearning.legoeducation.com/wp-content/uploads/2013/11/Module-1-red-

sorting-tray.pdf 

 

3. CORE PIECES 

https://elearning.legoeducation.com/lessons/core-pieces 

 

 
 

4. THE BUILD GUIDE BOOK  

https://elearning.legoeducation.com/lessons/the-build-guide-book 

https://elearning.legoeducation.com/wp-content/uploads/2013/11/Module-1-red-sorting-tray.pdf
https://elearning.legoeducation.com/wp-content/uploads/2013/11/Module-1-red-sorting-tray.pdf
https://elearning.legoeducation.com/wp-content/uploads/2013/11/Module-1-red-sorting-tray.pdf
https://elearning.legoeducation.com/lessons/core-pieces
https://elearning.legoeducation.com/lessons/the-build-guide-book


    

 

 

 
 

5. BUILT -IN APPS 
https://elearning.legoeducation.com/lessons/built-in-apps 

 

 
 

6. CONCLUSIONS & NEXT STEPS 

https://elearning.legoeducation.com/lessons/built-in-apps


    

 

https://elearning.legoeducation.com/lessons/conclusions-next-steps 

 

 
Classroom Management.pdf 

 

https://elearning.legoeducation.com/wp-content/uploads/2013/11/Module-1-

Classroom-Management.pdf 

 

7. THE PROGRAMMABLE EV3 BRICK  

https://elearning.legoeducation.com/lessons/the-programmable-ev3-brick 

 

https://elearning.legoeducation.com/lessons/conclusions-next-steps
https://elearning.legoeducation.com/wp-content/uploads/2013/11/Module-1-Classroom-Management.pdf
https://elearning.legoeducation.com/wp-content/uploads/2013/11/Module-1-Classroom-Management.pdf
https://elearning.legoeducation.com/lessons/the-programmable-ev3-brick


    

 

 

1. Locate the EV3 Programmable Brick 

2. Find and charge the battery 

3. Find the: 

o 2 Large Motors 

o 1 Medium Motor 

o 2 Touch Sensors 

o 1 Ultrasonic Sensor 

o 1 Gyro Sensor 

o 1 Color Sensor 

 

 

 

 

  



    

 

 

II. Getting Started - On-Brick Apps 

https://elearning.legoeducation.com/courses/on-brick-apps 

 

EV3 Brick and Menu intro  

On-Brick Port View  

On-Brick Programming  

Create an On-Brick program  

How to program  

On-Brick Data-Logging  

On-Brick Motor Control  

On-Brick IR Control  

Final Thoughts  

 

In this skills session, will guide you through the on-brick applications found on the programmable 

EV3 Brick. The beauty of these apps is you donôt need a computer to program your robot! 

 

Starts by taking you through the menus and how to navigate them. Discover how to use the Port 

View so you can get instant readings from the connected sensors. 

 

Find out how to program directly on the brick and then create your first on-brick program with a 

hands-on activity. 

 

See how data logging makes it possible to capture live data or store them for later analysis and try it 

out on your own with the color sensor. Add motors and find out how to control them using the 

buttons on the EV3 Brick. Then, learn how use infrared control so you can control the EV3 robot 

remotely. 

 

Finish off the course by hearing about questions that have come up during classroom-based 

workshops and learn about some of the considerations when working with the on-brick apps. 

 

 

https://elearning.legoeducation.com/courses/on-brick-apps
https://elearning.legoeducation.com/lessons/introducing-the-ev3-brick-menus
https://elearning.legoeducation.com/lessons/on-brick-port-view
https://elearning.legoeducation.com/lessons/on-brick-programming
https://elearning.legoeducation.com/lessons/create-an-on-brick-program
https://elearning.legoeducation.com/lessons/how-to-program
https://elearning.legoeducation.com/lessons/on-brick-datalogging
https://elearning.legoeducation.com/lessons/on-brick-motor-control
https://elearning.legoeducation.com/lessons/on-brick-ir-control
https://elearning.legoeducation.com/lessons/final-thoughts


    

 

1. EV3 BRICK AND MENU INTRO  

https://elearning.legoeducation.com/lessons/introducing-the-ev3-brick-menus 

 

 

 
 

¶ Explore the EV3 on-brick menu 

¶ Find out whatôs in the different menus 

 

2. ON-BRICK PORT VIEW  

https://elearning.legoeducation.com/lessons/on-brick-port-view 

 

https://elearning.legoeducation.com/lessons/introducing-the-ev3-brick-menus
https://elearning.legoeducation.com/lessons/on-brick-port-view


    

 

 
Port View is a great way of getting instant readings from the connected sensors. You connects a 

number of sensors to show how you can use this view. 

 
Explore the Port View app with the various sensors in the EV3 box 

3. ON-BRICK PROGRAMMING  
https://elearning.legoeducation.com/lessons/on-brick-programming 

 
You can program the EV3 using the on-brick applications. Now, you can program the brick directly 

without the need for a computer. This is especially useful when out in the field. 

https://elearning.legoeducation.com/lessons/on-brick-programming


    

 

 

¶ Learn the various different on-brick programming blocks 

¶ Change the eyes on the on-brick screen 

Brick Program App.pdf 

https://elearning.legoeducation.com/wp-content/uploads/2013/11/Module-2-Brick-

Program-App.pdf 

https://elearning.legoeducation.com/wp-content/uploads/2013/11/Module-2-Brick-Program-App.pdf
https://elearning.legoeducation.com/wp-content/uploads/2013/11/Module-2-Brick-Program-App.pdf
https://elearning.legoeducation.com/wp-content/uploads/2013/11/Module-2-Brick-Program-App.pdf


    

 

 



    

 

 



    

 

 

4. CREATE AN ON-BRICK PROGRAM  
https://elearning.legoeducation.com/lessons/create-an-on-brick-program 

 
In this lesson you learn how to create your first on-brick program. 

https://elearning.legoeducation.com/lessons/create-an-on-brick-program


    

 

 

 
Create your own program to run a bumper car 

5. HOW TO PROGRAM  
https://elearning.legoeducation.com/lessons/how-to-program 

 
 

How did you get on? In this lesson, Rob shows you his solution to the bumper car challenge he set in the 

previous lesson 

https://elearning.legoeducation.com/lessons/how-to-program


    

 

 

Unclip all inputs and outputs from the Robot Educator model 

 

6. ON-BRICK DATA -LOGGING  

https://elearning.legoeducation.com/lessons/on-brick-datalogging 

 

Data-logging is another powerful feature of the EV3. You can easily set up data-logging and either collect 

live data or store it for later analysis. This lesson shows you how. 

 

 

¶ Try connecting different sensors and collecting data 

¶ Try uploading data to your computer 

Brick Datalog App.pdf 

https://elearning.legoeducation.com/lessons/on-brick-datalogging
https://elearning.legoeducation.com/wp-content/uploads/2013/11/Module-2-Brick-Datalog-App.pdf


    

 

https://elearning.legoeducation.com/wp-content/uploads/2013/11/Module-2-Brick-Datalog-App.pdf 

 

 

 

https://elearning.legoeducation.com/wp-content/uploads/2013/11/Module-2-Brick-Datalog-App.pdf


    

 

 

 

 

 

 



    

 

7. ON-BRICK MOTOR CONTROL  

https://elearning.legoeducation.com/lessons/on-brick-motor-control 

 
You can add motors to the EV3 Brick and control them with the EV3 buttons on the brick. Try it for 

yourself after this short lesson. 

 
Set up your model to drive forward and backward and turn using the brick buttons 

 

8. ON-BRICK IR CONTROL  

https://elearning.legoeducation.com/lessons/on-brick-ir -control 

https://elearning.legoeducation.com/lessons/on-brick-motor-control
https://elearning.legoeducation.com/lessons/on-brick-ir-control


    

 

 
With the additional IR sensor and beacon, you can control the EV3 robot remotely. See introduction 

and try it out yourself. 

 
If you have the IR Sensor and Beacon, try driving your model around a course that you set up 

 

9. CONCLUSIONS 
 

https://elearning.legoeducation.com/lessons/final-thoughts 

 

https://elearning.legoeducation.com/lessons/final-thoughts


    

 

 

In the ends this course by pointing out a couple of things to keep in mind when using the on-brick 

apps. He then answers the most common questions that beginners may have. 

 
Units of measure for sensors and motors.pdf 

https://elearning.legoeducation.com/wp-content/uploads/2013/11/Module-2-Units-of-

Measure-for-Sensors-and-Motors.pdf 

 

 

https://elearning.legoeducation.com/wp-content/uploads/2013/11/Module-2-Units-of-Measure-for-Sensors-and-Motors.pdf
https://elearning.legoeducation.com/wp-content/uploads/2013/11/Module-2-Units-of-Measure-for-Sensors-and-Motors.pdf
https://elearning.legoeducation.com/wp-content/uploads/2013/11/Module-2-Units-of-Measure-for-Sensors-and-Motors.pdf


    

 

 



    

 

 



    

 

 



    

 

 



    

 

 



    

 

 

 
 

 

 

 

 



    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Part 2. 3D Printing   
 

 

 

  

















































































































    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Part 3. Augmented Reality  using Mobile Devices 
 

 

  

































































    

 

 

LESSON PLANS - ROBOTICS 
 

Lesson 1: Creating light shows  
 

Description : 

The students create light shows changing the brightness and the color of the robot LED's. 

 

Learning Objectives : 

¶ to understand what a loop is  

¶ to be more familiar with the hardware of mbot robotics 

¶ to build and execute iteration structures using robotics 

 

Expected results:  

The students will be able to create programs using their computer, connect the robots and run the 

code. They will recognize the LED's of the robot and create iteration structures changing the 

brightness and the color of LED's. 

 

Key issues:  

programming, robotics, iteration structure  

 

Technologies : 

mBot Ranger Robotics 

 

Software:  

mBlock 

 

Age of students: 

16-18 

 

Number of students  

70 (6 classes) 

 



    

 

Didactic Hours:  

2 per class 

Assessment: 

The students in each class were divided in 4 teams and used laptops in order to create the code. 

The students acquired the necessary skills for their autonomous use of the software and the 

robots. They expressed their satisfaction for the educational material and enjoyed the 

procedure of creating a light show. Some technical problems were reported about the 

connection between the laptop and the robot. 

 

YouTube Link:  

https://www.youtube.com/watch?v=5QK23iGbUxU 

 

 

 

  



    

 

Worksheet for the students  

Introduction to the RGB LEDs of mBot Ranger 

The 12 RGB LEDs in Me Auriga of mBot Rangers are mounted in a circle. Each RGB LED can be 

programmed to control the brightness of three colors (red, green and blue) and combine these 

three colors to produce different colors of light. 

How to control the RGB LED with 

blocks:  

The "All" option determines the number of RGB LEDs . The default value of this tab is "all". The 

"all" option means that we can control all 12 RGB LEDs in Me Auriga . When we select eg "2", it 

means that we can only control the 2nd RGB LED in Me Auriga . 

Option [0] controls the brightness of red, green and blue in the range 0 to 255. "0" means no 

output and the LED is off. "255" is the maximum output and the indicator light is fully activated. 

By setting values for these three colors you can create different light colors. 

Try the command:  

Task 1 

If you want some commands to be executed continuously, then you place 

them in a "forever" command, which you find in the "Control" command 

group. 

Because of the changes in the LEDs are done quickly, you can use the "wait" 

command, which you find in the "Control" command group. 

Try the following program. What do you notice? 

 

 

Task 2 

If you want some commands not to be executed forever but for a certain number of iterations, 

then use the "repeat" command 

Try the following program. What do you notice? 



    

 

 

 

Task 3 

Change the previous program so that the red LEDs flash first 5 times, after the green LEDs 5 

times and then the blue LEDs 5 times. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Task 4 

Can you work with the lamps individually? Change the "all" option and create a program 

where the lights will light up in order, for example (first the 1st, then the 2nd, etc.). Make your 

own light show ! 



    

 

 

Lesson 2: Working with the Light Sensors of the robot  
 

Description : 

The students create code making the robots execute different commands depending on the 

value of the light sensor. 

 

Learning Objectives:  

to understand what a light sensor is 

to understand what a variable is  

to be more familiar with the hardware of mbot robotics 

to use variables to store the data of a light sensor and interact with the robot  

to build and execute selection structures using robotics 

 

Expected results:  

The students will be able to create programs using their computer, connect the robots and run the 

code. They will recognize the light sensors of the robot and create selection structures changing 

the brightness and the color of LED's. 

 

Key issues:  

programming, robotics, selection structure 

 

Technologies:  

mBot Ranger Robotics 

 

Software:  

mBlock 

 

Age of students: 

16-18 

 

Number of students  

70 (6 classes) 



    

 

 

Didactic Hour s: 

2 per class 

 

Assessment: 

The students in each class were divided in 4 teams and used laptops in order to create the 

code. The students acquired the necessary skills for their autonomous use of the software and 

the robots. They expressed their satisfaction for the educational material. No technical 

problems were observed. 

 

YouTube Link:  

https://www.youtube.com/watch?v=5QK23iGbUxU 
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