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Abstract

This 10 has the aim of applying the pedagogical model developed in O1, in pilot course that will
held by the 2 EPAL in Greece. During the course the matesiabllected in the repository in O3 will be
used.

Teachers will also implement the teaching madel developed in O4.

The assessment procedures will be also employed to evaluate the learning experiences of this p
course and fix the issues detected befe the courses that will be deployed in Bulgaria and Lithuania

Output Type: Course / curricul um z Pilot course / module

Activity Leading Organisation 2 EPAL TRIKALON

Participating Organisations 5.)6%23) 4! 4 %! n$5.!'2% $% *
CONSIGLIO NAZNALE DELLE RICERCHE
FabLab Palermo APS
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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 Expansi&et 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://educadn.lego.com/erus/support/mindstormev3/buildinginstructions

Building Instructions for Core Set Models

Gyro Boy Puppy

Robot Arm

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
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Gyro Boy Program Description Puppy Program Description
Robot Arm Program Description
Building Instructions for Robot Educator
Color Sensor Down Color Sensor Forward Cuboid

Medium Motor Driving Base

Touch Sensor Driving Base Ultrasonic Sensor Driving Base



https://education.lego.com/en-us/support/mindstorms-ev3/building-instructions#robot
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Building Instructions for Expansion Set Models

Remote Control

Stair Climber Tank Bot Znap

Program Descriptions for Expansion Set Models

Remote Control Program Description Spinner Factory Program Description

Stairclimber Program Description Tankbot Program Description Znap Program Description

Building Instructons 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

DIDZDVARIO,

S, F.

W

PALERMO

Funded by the
Erasmus+ Programme
of the European Union

m@ | G

{

National Research Council of Italy
GIMNAZIJA institute for Educational Technologies

GALATIENSIS

Anglerfish

Ball Conveyor Ball Rest 1

o

BallRest 2

e

Bzll Wheel Bevel Bot

T

Bevel Gears Catch Chute
v *
@ e ®e®
Color Sensor V1 Color Sensor V2 Color Squares

% '

Cuboid

AR
! ,-.b ‘fE

EV3 Frames Eye

Flower

Foot Cear Bot




DIDZDVARIO,

National Research Council of Italy

GIMNAZIJA institute for Educational Technologies f GALATIENSIS

~@ i Fi

Funded by the
Erasmus+ Programme
of the European Union

5

PALERMO

Gear Down

Gear Up
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Sorter Bot Speed bot Toddle Bot
Touch Sensor Tracks Turntable

(-

Turtle Ultrasonic Sensor

Building Instructions for Space Challenge Set Models
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https://education.lego.com/en-us/support/mindstorms-ev3/building-instructions#building-space
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Building Instructions for Science Models



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

Light Intensity
Solar Panel

Velocity
Wind Energy

MINDSTORMS EV3 software
LEGO MINDSTORMSEducation EV3:

https://education.lego.com/ars/downloads/mindstorres3/software

Download your
MINDSTORMS software

Windows (7, 81,10) ~ Espafiol

DOWNLOAD

919 MB

If you have any LEGO MINDSTORMS Education EV3 product then you need to download this software.
Includes teacher resources, a documentation tool, data logging, building instructions and tutorials.
Click here to find out more about the different Windows 10 versions available.

> SOFTWARE-REQUIREMENTS



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
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Explore eLearning

An online eLearning program providing 108elf-paced video lessons. Taking you from complete
beginner to classroomeady, each of the 15 courses lasts approximately 90 minutes (including build

time and activities).

LEGO' Education
Academy

Tnabling every
student to succeed
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Mindstorms EV3 DesktopCourse

https://elearning.legoeducation.com/ev3

EV3 Desktop



https://elearning.legoeducation.com/ev3
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Master Trainer Rob Widgeguides you through fifteen exclusive courses from the LEGO Education
Academy. Follow along with hands activities, downloads and ready made EV3 programs.

EV3 Desktop

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.leqgoeducatiacom/evadesktop

Getting Started

Getting Started v

ntent Editor

Programming & Data Logging



https://elearning.legoeducation.com/ev3-desktop
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Sensor Palettes 1

Sensor Palettes 2 Advanced Palette

In the Classroom

In the Classroom v
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EV3fﬂi;ughout the ' Tet:hnologyA
School

o

| R, | s
Computer Science

Help
EV3 FAQ

|. Getting Started - Out of the Box

https://elearning.legoeducation.com/coursesf/olthe-box

Home = EV3 Desktop = Out of the Box

P Cables Out of the Box

P Sorting the bricks
) Start course %
P Core pieces

P The Build Guide Book

P Built-in Apps
P Conclusions & Next Steps
P The Programmable EV3 Brick

Cables
Sorting the bricks

Core pieces
The Build Guide Book

PwpnpPR



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
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Built-in Apps
Conclusions & Next Steps
The Programmable EV3 Brick

&

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

P cables Cables

» Sorting the bricks - )
. Watch video
» Core pieces

» The Build Guide Book

P Built-in Apps
» Conclusions & Next Steps
» The Programmable EV3 Brick

Course Pro

Lesson Index

Rob introduces the connector and USB cables and explains what role they play in your
constructions

n Complete tasks | 2

¥ cables Cables

} Sorting the bricks

N ) - Watch video [ 2
Core pieces

P The Buid Guide Book n Complete tasks v

» Built-in Apps

» Conclusions & Next Steps ¢ Find the connector cables for motors and sensors

¢ Find the USB cable for connecting the EV3 Brick to your computer
P The Programmable EV3 Brick

2. SORTING THE BRICKS

https://elearning.leqgoeducation.com/lessons/sorthgbricks
P Cables Sorting the bricks

» Sorting the bricks 5 )
) Watch video v
» Core pieces

» The Build Guide Book

7] education )

» Built-in Apps
» Conclusions & Next Steps Use sorting tray o organize the
pieces

» The Programmable EV3 Brick

Course Progress

Lesson Index

The first job of any new LEGO Education newbie is to sort the bags of LEGO bricks out into the
sorting trays. Rob shows you how it's done.

n Complete tasks [ 2



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
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¥ Cables Sorting the bricks

¥ Sorting the bricks .

, ) Watch video >
Core pieces

» The Build Guide Book - Complete tasks v

* Built-in Apps

» Conclusions & Next Steps « Sort out the EV3 box and put the pieces in the correct places

* The Programmable EV3 Brick

Downloads

3}, Red Sorting Tray.pdf

Red Sorting Tray.pdf
https://elearning.leqgoeducation.comAgpntent/uploads/2013/11/Modulered-
sorting-tray.pdf

3. CORE PIECES
https://elearning.leqgoeducation.com/lessons/quieres

» Cables Core pieces

» Sorting the bricks
Watch video v
» Core pieces

» The Build Guide Book

» Builtin Apps
» Conclusions & Next Steps

» The Programmable EV3 Brick

Lesson Index

Rob takes a closer look at some of the core elements in the EV3 Core Set to give you a better
understanding of the various components.

n Complete tasks | 2

P Cables Core pieces

P Sorting the bricks

, ) n Watch video >
Core pieces

} The Build Guide Book n Complete tasks v

P Built-in Apps

P Conclusions & Next Steps « Find the ball wheel and holder and put them together
« Find the flat ended axle

* Find the structural pieces

« Find the decorative pieces

P The Programmable EV3 Brick

4. THE BUILD GUIDE BOOK
https://elearning.leqgoeducation.com/lessonshiéd-quidebook



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
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» Cables The Build Guide Book

4 Sorting the bricks
: tch video v
P Core pieces

» The Build Guide Book

7] education
P Built-in Apps

P Conclusions & Next Steps
The Build Guide will help you get

» The Programmable EV3 Brick

Lesson Index

Rob takes you through the Build Guide book. It's an invaluable resource when building your first EV3
construction

n Complete tasks >

P Cables The Build Guide Book

4 Sorting the bricks

> ) - Watch video >
Core pieces

¥ The Build Guide Book n Complete tasks v

P Builtin Apps

» Conclusions & Next Steps e |dentify and use the Build Guide book
« Construct the Robot Educator model

¥ The Programmable EV3 Brick

* Open EV3 software on computer

5. BUILT -IN APPS
https://elearning.leqgoeducation.com/lessons/btiiitapps

P cables Built-in Apps

- Watch video

» Sorting the bricks

» Core pieces

¥ The Build Guide Book

» Built-in Apps

P Conclusions & Next Steps

» The Programmable EV3 Brick

Lesson Index

Rob introduces you to the built-in apps on the EV3 Programmable Brick. We recommend taking the
On-Brick Apps course for a detailed guide.

n Complete tasks

P Cables Built-in Apps

P Sorting the bricks

> ) - Watch video | 2
Core pieces

P The Build Guide Book n Complete tasks v

¥ Built-in Apps

» Turn on the EV3 Brick
» Browse the menus to find the On-Brick apps

P Conclusions & Next Steps

» The Programmable EV3 Brick

6. CONCLUSIONS & NEXT STEPS



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

P Cables Conclusions & Next Steps

P Sorting the bricks

P Core pieces

» The Build Guide Book

24 education
P Built-in Apps
Remember to olways charge
P Conclusions & Next Steps Mn‘.lﬂd"mﬂ:

» The Programmable EV3 Brick Keep 12 spare M batteries os o

Lesson Index

What are some of the major questions or concerns when starting out with EV3? Rob concludes this
course by answering a number of FAQs and points you towards your next course.

n Complete tasks >

P Cables Conclusions & Next Steps

P Sorting the bricks

N n Watch video >
Core pieces

¥ The Build Guide Book n Complete tasks v

P Built-in Apps

After this lesson, try these courses:

P Conclusions & Next Steps

P The Programmable EV3 Brick * On-Brick Apps
» Lobby Intro

Downloads

lL Classroom Management.pdf

Classroom Management.pdf

https://elearning.legoeducation.comAgpntent/uploads/2013/11/Module
ClassroomManagement.pdf

7. THE PROGRAMMABLE EV3 BRICK
https://elearning.leqgoeducation.com/lessonsfinegrammableav3brick
P Cables The Programmable EV3 Brick

» Sorting the bricks _ 5
N Watch video v
Core pieces
6o

» The Build Guide Book

P Built-in Apps
P Conclusions & Next Steps

» The Programmable EV3 Brick

Lesson Index

Rob opens a brand new EV3 Core Set and shows off the main pieces of kit like the powerful
Programmable Brick, the motors and the sensors. We're sure you'll be as excited as Rob to get
going!

n Complete tasks >



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
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P Cables The Programmable EV3 Brick

P Sorting the bricks

N ) - Watch video >
Core pieces

P The Build Guide Book n Complete tasks v

P Built-in Apps
P Conclusions & Next Steps o Locate the EV3 Programmable Brick
» The Programmable EV3 Brick ©) Find and charge the battery

e Find the:

* 2 Large Motors

« 1 Medium Motor
* 2 Touch Sensors

+ 1 Ultrasonic Sensor
Lesson Index « 1 Gyro Sensor

* 1 Color Sensor

1. Locate the EV3 Programmable Brick
2. Find and charge the battery
3. Find the:
o 2 Large Motors
1 MediumMotor
2 Touch Sensors
1 Ultrasonic Sensor
1 Gyro Sensor
1 Color Sensor

o O O o o
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[I. Getting Started - On-Brick Apps

https://elearning.leqgoeducation.com/coursesthoitk-apps

Home = EV3 Desktop > On-Brick Apps

» EV3 Brick and Menu intro On-Brick Apps

» On-Brick Port View T

» On-Brick Programming 710 [

P Create an On-Brick program Learning Objectives

> How to program Recognize the power of On-Brick

P On-Brick Data-Logging Apps

» On-Brick Motor Control Toke readings From sensors

» On-Brick IR Control Progrom model

» Final Thoughts Use model b do datologging

[ ik o
o B

EV3 Brick and Menu intro
On-Brick Port View
On-Brick Programming
Create an OiBrick program
How to program

On-Brick DatalLogging
On-Brick Motor Control
On-Brick IR Control

Final Thoughts

In this skills session, will guide you through thetmrck applications found on the programmable
EV3 Brick. The beauty of ttérepregramyqursobot!ls y ou

Starts by taking you thragh 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 fiistickiprogram with a
handson activity.

See low 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 conirgbs can control the EV3 robot
remotely.

Finish off the course by hearing about questions that have come up during clalsassaim
workshops and learn about some of the considerations when working withlneloapps.



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
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EV3 BRICK AND MENU INTRO

https://elearning.leqgoeducation.com/lessons/introdutheev3 brick-menus

GALATIENSIS

Home > Hardware > On-Brick Apps > EV3 Brick and Menu intro

» EV3 Brick and Menu intro EV3 Brick and Menu intro
» On-Brick Port View

» ) ) - Watch video v
On-Brick Programming

P Create an On-Brick program
P Howto program

» On-Brick Data-Logging

P On-Brick Motor Control

» On-Brick IR Control

» Final Thoughts

Course Pro

Lesson Index

Rob starts the EV3 Brick and goes through the menus. He shows you how to navigate them and
what can be found in each.

n Complete tasks |

Home = Hardware > On-Brick Apps = EV3 Brick and Menu intro

P EV3 Brick and Menu intro EV3 Brick and Menu intro

» On-Brick Port View

, - Watch video [ 3
4 On-Brick Programming
P Create an On-Brick program n Complete tasks v

P Howto program

P On-Brick Data-Logging » Explore the EV3 on-brick menu
» Find out what's in the different menus

» On-Brick Motor Control

1 Explore the EV3 otbrick menu
¢ Find out what 6s in the different menus

2. ON-BRICK PORT VIEW
https://elearning.legoeducation.com/lessonginick-port-view
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Home > Hardware > On-Brick Apps > On-Brick Port View
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» EV3 Brick and Menu intro On-Brick Port View

» On-Brick Port View .
: Watch video v
» On-Brick Programming

» Create an On-Brick program

7] education
» How to program

» On-Brick Data-Logging

» On-Brick Motor Control Inputs go into Ports 1,2, 3, or 4

» On-Brick IR Control Use arrow keys to novigote

Press Enter button to choose unit
of meosure

Lecters at top correspond

£ oubputs

Numbers at bottom correspond
toinputs

» Final Thoughts

Lesson Index

Port View is a great way of getting instant readings from the connected sensors. Rob connects a
number of sensors to show how you can use this view.

n Complete tasks | 4

Port View is a great way of getting instant readings from the connected sensocenyieats a
number of sensors to show how you can use this view.

Home = Hardware > On-Brick Apps = On-Brick Port View

» EV3 Brick and Menu intro On-Brick Port View
» On-Brick Port View
, Watch video >
» On-Brick Programming
P Create an On-Brick program n comphm tasks v

P How to program

» On-Brick Data-Logging s Explore the Port View app with the various sensors in the EV3 box

» On-Brick Motor Control
» On-Brick IR Control
» Final Thoughts

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

3. ON-BRICK PROGRAMMING
https://elearning.legeducation.com/lessonsAlmick-programming

Home > Hardware > On-Brick Apps > On-Brick Programming

» EV3 Brick and Menu intro On-Brick Programming

P On-Brick Port View
» On-Brick Programming

» Create an On-Brick program

m education
» How to program
Start ing without
» On-Brick Data-Logging I & A m;gmmmnuvn it
» On-Brick Motor Control You con upload on-brick progroms
» On-Brick IR Control U0 your computar
Worning:ou con edt 0 progrom cthe
» Final Thoughts brick once % has been eted on camputer
Add a program block by pressing
Course Progress Up orrow button
Edit 0 block by pressing Enter
button
Lesson Index
| 2 &

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

n Complete tasks >

You can program the EV3 using the-brick applications. Now, you can program the brick directly
without the need for a computer. This is especially useful when out in the field.
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Home = Hardware = On-Brick Apps > On-Brick Programming

» EV3 Brick and Menu intro On-Brick Programming

PALERMO
P On-Brick Port View :
) . Watch video >
» On-Brick Programming
P Create an On-Brick program n Complete tasks v

P How to program

» On-Brick Data Logging  Learn the various different on-brick programming blocks

» Change the eyes on the on-brick screen
» On Brick Motor Control

» On-Brick IR Control
Downloads

P Final Thoughts ¥, Brick Program App.pdf

1 Learn the various different dorick programming blocks
1 Change the eyes on the-bnck screen

Brick Program App.pdf

https://elearning.legoeducation.com/vegpntent/uploads/2013/11/ModuleBrick-
ProgramApp.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
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Block Name Palette Ilcon Programming Block

Loop

N/A

Action Move
Steering

Action Large
Motor

I
I'b'l‘j'l'a'l'#l'
o A

Action Medium
Motor

LELErrr ey oy
I H
ot

Action Sound

Action Image

(TR T R ieT s
[
prachani
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Action Button
Light

Wait Touch
Sensor

Wait Color Sensor

A
l’ e e e I’
Tl L

X
Reflected Mode Q6
Tl
Wait Color Sensor zt
Color Mode m
LR,

Wait IR Sensor
Remote Mode

L'l'l'.l'j'l’l'l'jl'
[ aw s s
gy e

.....................

o
|
“"_ﬂw

Wait IR Sensor
Proximity Mode

Wait Temperature
Sensor

xh’.rr.rrrjrj
AT
Hrurumrr

T
-:l_'l'l'h‘l'l’l’l}:-:u
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4. CREATE AN ON-BRICK PROGRAM

Wait Ultrasonic
Sensor

T EI L
o " 4
s

<
60

Wait Gyro Sensor

Wait Medium
Motor

T
ol B
[ A

.....................

Wait Button Input

Wait Time

CETIT ey
AR Ry
[T NEC L

https://elearning.legoeducation.com/lessons/creat®n-brick-program

In this lesson you learn how to create your firsboick program.
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Home > Hardware > On-Brick Apps > Create an On-Brick program

» EV3 Brick and Menu intro Create an On-Brick program
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» On-Brick Port View
e, R
On-Brick Programming

P Create an On-Brick program
> How to program

» On-Brick Data-Logging

» On-Brick Motor Control

» On-Brick IR Control

» Final Thoughts

Course Progress

Lesson Index

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

n Complete tasks >

Home > Hardware > On-Brick Apps = Create an On-Brick program

» EV3 Brick and Menu intro Create an On-Brick program

¥ On-Brick Port View

) - Watch video [ 2
» On-Brick Programming
P Create an On-Brick program - Complete tasks v

P How to program

» On-Brick Data-Logging « Create your own program to run a bumper car

» On-Brick Motor Control
¥ On-Brick IR Control
} Final Thoughts

Create your own program tan a bumper car

5. HOW TO PROGRAM
https://elearning.legoeducation.com/lessons/htovprogram

Home > Hardware > On-Brick Apps > How to program

» EV3 Brick and Menu intro How to program

» On-Brick Port View
- Watch video v

w60 edmﬁ(ﬂ
Progrom makon b drive untilyou
press Touch Sensor

» On-Brick Programming

P Create an On-Brick program

> Howto program

» On-Brick Data-Logging
» On-Brick Motor Control
» On-Brick IR Control

P Final Thoughts

Lesson Index

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

n Complete tasks >

How did you get on? In this lesson, Rob shows you his solution to the bumpbaliange he set in the
previous lesson
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Home = Hardware = On-Brick Apps = How to program

P EV3 Brick and Menu intro How to program

- Watch video 3
- Complete tasks v

> On-Brick Data-Logging « Unclip all inputs and outputs from the Robot Educator model

P On-Brick Port View

» On-Brick Programming
P Creale an On-Brick program

P Howto program

» On-Brick Motor Control
» On-Brick IR Control
P Final Thoughts

Unclip all inputs and outputs from the Robot Educator model

6. ON-BRICK DATA -LOGGING
https://elearning.leqoeducation.com/lessondboick-datalogging

Home > Hardware > On-Brick Apps > On-Brick Data-Logging

» EV3 Brick and Menu intro On-Brick Data-Logging

» On-Brick Port View :
» ) Watch video v
On-Brick Programming

P Create an On-Brick program

oL C
)Howtoprogram | txpermentx & 0 | QO A=) ) 5le) /iRl (21 )]
» On-Brick Data-Logging g e "
» On-Brick Motor Control T TE—
» On-Brick IR Control [ S = )
P Final Thoughts [ | ‘ Fm®@

i .
* =

Lesson Index

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.

n Complete tasks | 2

Datalogging is another powerful feature of the EV3. You can easily set upadggimg and either collect
live data or store it for later analysis. This lesson shows you how.

Home = Hardware > On-Brick Apps > On-Brick Data-Logging

» EV3 Brick and Menu intro On-Brick Data-Logging

¥ On-Brick Port View

» . Watch video >
On-Brick Programming

} Create an On-Brick program n Complete tasks v

P Howto program

» On-Brick Data-Logging = Try connecting different sensors and collecting data

s Try uploading data to your computer
» On Brick Motor Control

¥ On Brick IR Control
Downloads

¥ Final Thoughts 3, Brick Datalog App.pdf

T Try connecting different sensors and collecting data
1 Try uploading data to your computer

Brick Datalog App.pdf
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https://elearning. quoeducatlon com/w:pntent/uploads/2013/11/ModuneBrlck-DatancrApD pdf

Setting Up a Brick Programming Experiment

Ten Steps to Setting up a Great Brick Programming Experiment.

Step EV3 Screen Notes

1 Press the Enter key to turn on the EV3
mINdsSTZrms Brick. It takes about 20-25 seconds for the
EV3 Brick to turn on.

Hrarting. .

2 Then the Play menu appears. Users need
to scroll across to the App menu.
3 Scroll past the File menu system,
4 When arriving at the App window, scroll
T Fort Vi ew down to the Brick Datalog App and press
[ Motor Control
[ IR Control the Enter key.
B Brick Proaram
3 Brick Datalog
5 Instantly the app launches a graph

displaying the sensor/sensors connected.
By clicking on either the left or right EV3
buttons, the Brick Datalog App will display
the sensors that have been connected to
the brick. You will notice on the
clockf/stopwatch that there is no time
displayed. This indicates that the app is in
Energy Meter mode and is not logging
data.
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6 Many sensors have more than one unit of
E¥3 =. | measure. By clicking on the Settings Tool
Ei ﬁEGDLDLIR %l (spanner), users can change the unit of
4 psRIsToCH measure. For example, as you can see
£y Rl here, the Color Sensor is set to record
D M-MOTOR-DEE | W | | color, but it can be changed to log

reflective and ambient light.

7 S dmex | BY clicking on the sample rate, users can

aun||_ o Settinas | change the number of samples taken per

Rate 41000= 5k
B second.
E¥3 [
8 T —— T Please note that once users try to log over
wof- ———————.i@7.8 | 1000 pfs, the data is recorded but cannot
1000rF £5 ¥:125 \
| REEL be displayed on-screen.
01~ | - ®22
al L —— | (ED=t—
pliiiid LHHAR
9 To start data logging, click on the sphere,
The sphere will start flashing as the

stopwatch/clock starts counting. On the
EV3 Brick itself the status lights will flash
green to indicate that it is collecting data.
When you are ready to save the data,
simply press the Enter key and you are
prompted to save the data

10 Data collected can then be uploaded into
the EV3 Software to analyze the results.
Load the EV3 Software. Start an
Experiment. Then click on the Upload

— button. The Data Log File Manager pop-up
appears. Open the "BrkDL__SAVE" file and
you will find the file name, for example,
Rob. Import and analyze!ll
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7. ON-BRICK MOTOR CONTROL
https://elearning.leqoeducation.com/lessonddoick-motorcontrol

Home > Hardware > On-Brick Apps > On-Brick Motor Control
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» EV3 Brick and Menu intro On-Brick Motor Control

K

» On-Brick Port View

» On-Brick Programming

P Create an On-Brick program
> How to program

» On-Brick Data-Logging

» On-Brick Motor Control

» On-Brick IR Control

P Final Thoughts

Course Progress

Lesson Index

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.

n Complete tasks | 2

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.

Home = Hardware > On-Brick Apps = On-Brick Motor Control

P EV3 Brick and Menu intro On-Brick Motor Control

¥ On Brick Port View

) - Watch video >
P On-Brick Programming
P Create an On-Brick program n Complete tasks v

P Howto program

» On-Brick Data-Logging » Set up your model to drive forward and backward and turn using the brick buttons

» On-Brick Motor Control
P On-Brick IR Control
P Final Thoughts

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

8. ON-BRICK IR CONTROL
https://elearning.leqgoeducation.com/lessongoick-ir -control
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Home > Hardware > On-Brick Apps > On-Brick IR Control

P EV3 Brick and Menu intro On-Brick IR Control
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» On-Brick Port View
> ) ) - Watch video W
On-Brick Programming

P Create an On-Brick program
> How to program

» On-Brick Data-Logging

P On-Brick Motor Control

» On-Brick IR Control

» Final Thoughts

Lesson Index

With the additional IR sensor and beacon, you can control the EV3 robot remotely. See Rob's
introduction and try it out yourself.

n Complete tasks | 2

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

Home = Hardware = On-Brick Apps = On-Brick IR Control

» EV3 Brick and Menu intro On-Brick IR Control
» On Brick Port View )
) ) Watch video | 2
» On-Brick Programming
¥ Create an On-Brick program - Complete tasks \ 4

P How to program

» On-Brick Data-Logging « If you have the IR Sensor and Beacon, try driving your model around a course that you set
up

» On-Brick Motor Control
P On-Brick IR Control
» Final Thoughts

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/finathoughts
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Home > Hardware > On-Brick Apps > Final Thoughts

P EV3 Brick and Menu intro Final Thoughts

- Watch video v

» On-Brick Port View

» On-Brick Programming

P Create an On-Brick program
» Howto program

» On-Brick Data-Logging

» On-Brick Motor Control

» On-Brick IR Control

» Final Thoughts

Lesson Index

Rob 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.

n Complete tasks B

In the ends this course by pointing out a couple of things to keep in mind when usingbtiak on
apps. He then answers the most common questions that beginners may have.

Home > Hardware = On-Brick Apps = Final Thoughts

P EV3 Brick and Menu infro Final Thoughts
» On-Brick Port View
) Watch video [ 2
» On-Brick Programming
P Create an On-Brick program n Complete tasks v

P How to program

Downloads

» On-Brick Data-Logging
.}, Units of measure for sensors and motors.pdf
» On-Brick Motor Control
» On-Brick IR Control
P Final Thoughts
Units of measure for sensors and motors.pdf
https://elearning.legoeducation.comAgpntent/uploads/2013/11/ModuleUnits-of-

Measurefor-Sensorsand-Motors.pdf

Units of Measure for Sensors and Motors

What are the units of measure for each sensor? Why do we use them?
This guide is used as a top-level overview. Much more detail can be found by
pressing F1in the software and launching the browser with the EV3 help files.
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Sensors and Example Units of
Blocks Measure
Brick Buttons Status Used as an input similar to the
Touch Sensor. Each button can be
used as part of a program allowing

|J|-?'ig- o ,1 o J an addm'ﬂr?aa’ five Touch Sensors to
- AL be used. It's great for EV3 screen
eX | (2 2 L\_ interaction.
Pressed

..... Pressed when the button is

""" pressed, which continually counts
Ds.a o = Released items.

| o0 | Bumped Released when the button is let go.

Bumped means the sensor is
pressed and released, recording
just one action, unlike when it's
continuously pressed. It's great for
an entry system, like a car park,
where a car entering needs to be
recorded.
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Color Sensor Color Color is used to recognize the
seven LEGD ecolors (black, blue,
i o green, yellow, red, white, brown, and
|J v. % na color).
ir"':‘ } [’; Y;L_b D] Reflected Light
= e Intensity Reflected light intensity is used to
obtain a value between 0-100
i 2 percent of an object. Red light is
| reflected back to the sensor
ID!Q/ va providing the readings. This is great
r Ambient Light for things like line-following robots.
|[M|$ | — Intensity

Ambient light intensity is used to
measure the natural light levels in a
location. For example, the program
recognizes a change from day to
night.

Gyro Sensor Angle Angle is used primarily for recording
the degree in which the robot has
turned. When the robot is driving
slowly, this is a great way to achieve
accurate turns.

Rate
When the sensor is turned in the
direction of the arrows, the sensaor
— ) can record the rate of rotation in
D.L ) hog degrees per second. This is great
for keeping a Segway® robot from

N ‘ falling over.
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Infrared Sensor Proximity In IR Sensor Proximity mode, the

Infrared Sensor sends out an

4 infrared signal, and it can detect the

reflection of this signal from an

object in front of the sensor. The

strength of the reflected signal can

be used to estimate the proximity of

a (distance to) the object. You could

B E], o By = use the IS Sensor Proximity mode,
i |+ L l—\ % \,—1 | for example, to detect when your
— . Beacon robot gets close to a wall.

Heading

“Ip< W g
@ x|

in Beaccn Mode, the infrared
Beacon Sensor can detect the approximate
Proximity position of the Remote Infrared
Beacon (IR Beacon) in front of the
sensor. The sensor can give you the
Beacon's Proximity (the relative
distance from the sensor) and its
Heading (the angle in the direction
the sensor is pa.l'nring}. You could
use the Beacon Mode, for example,
Remote to make your rabot seek out and
drive toward the IR Beacon.

In Compare Remote mode, the
Infrared Sensor can detect which
button on the Remote Infrared
Beacon (IR Beacon) is pressed. You
can also detect when certain
combinations of two buttons are
pressed at the same time. You can
use the Compare Remote mode, for
example, to make a remote control
for your robot.
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Motor Rotation Degrees Degrees are used for fine motor
control and measurement. 360
degrees makes up one rotation.

B8 " GATATIENSTS

Rotations Rotation is the standard unit of
measurement for most users when
programming their robot to move
around the classroom. Decimals
can also be used when using
rotations.

Current Power

Current Power can be used to
monitor the current power of the
maotor. Plus it can be used as a
trigger to stop the motor, for
example, when the motor power
drops below 50 percent.

Temperature Sensor Celsius Celsius is the measurement widely
used in Europe.

| & o5 Fahrenheit Fahrenheit is the m rement
_.‘.-",- .,,= ] 'ﬂ-l" ahrenhei =] re_ et Is the measureme
alk used in the USA.
.“F = 77
! L
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Timer Time Indicator | EV3 Bricks have eight internal

timers that can be used

i independently in a program. The
ST B W Og timer is measured in seconds.

.@li.d-lsl _L

¥ GALATIENSIS

Status
Pressed FPressed when the button is
pressed, which continually counts
itemns.

Released
Released when the button is let go.

Bumped

Bumped means the sensoris
pressed and released, recording
just one action, unlike when it's
continuously pressed. It's great for
an entry system, like a car park,
where a car entering needs to be
recorded,

Ultrasonic Sensor Distance Distance is when the Wtrasonic
Centimeters Sensor detects objects in front of
A - ) Distance Inches | the sensor. This is done by sending
=Im < g out waves and measuring how long
LF"TH—l ] the reflected waves take to return.
Depending on the selection,
Presenceflisten | centimeters or inches are recorded.

4

U. o QL In Ultrasonic Listen Mode the
Ultrasonic Sensor can be set to

| (T3] cm | detect other Ultrasonic Sensors

being used by other EV3 Bricks.
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Energy Meter In Voltage The Energy Meter Block can be set
In Current up to monitor the different energy
In Wattage units of measure both in and out of
Out Voltage the meter unit. Up to seven different
Out Current values can be recorded, as shown
Out Wattage opposite.
Joule
dB The sound level, scaled to a
clBa percentage.
) The sound level, adjusted to human
AS - ear sensitivity, and then scaled to a
| . “I 4 50
percentage.
Motor Outputs
Driving motors by seconds is the
: c easiest way for students to start a
i.!@ L @ = Seconds program, but it is the least accurate
D } REIRRAN method, because batteries are
' inconsistent. it is powerful if motors
might stall, because then they can
be reset.
l-&_l‘_@_ﬁ’_ﬂ ’r Fotations
D | 0| 50| 1 J—| L : :
= This is a simple way of moving the
robot. One rotation will make the
robot drive about I7.5 cm.
I-ﬁ t {3 0 " g Degrees
®|°> o | For precise driving or
measurements, degrees is by far
the most accurate way of
controlling a robot. One rotation =
360 degrees.
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Part 2. 3D Printing
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Part 3. Augmented Reality using Mobile Devices
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Lesson 1: Creating light shows

Description :
The studentscreate light shows changing he brightness and the color otthe robot LED's

Learning Objectives :

1 to understand what a loop is
1 to be more familiar with the hardware of mbot robotics
9 to build and execute iteration structures using robotics

Expected results:

The studens will be abldo create programs using their computer, connect the robots and run the
code. They wilrecognize he LED's of the robot andreate iteration structures changing the
brightness and the color ofLED's

Key issues:
programming, robotics, iteration structure

Technologies :

mBot Ranger Robotics

Software:

mBlock

Aqge of students:

16-18

Number of students

70 (6 classes)
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Didactic Hours:
2 per class
Assessment:

The studentsin each classvere divided in 4 teams and used laptops in order to creatthe code.
The studentsacquired the necessary skillsfor their autonomous use ofthe software and the
robots. They expressed their satisfaction for the educational material andenjoyed the
procedure of creating a light show.Some technical problems werereported about the
connection between the laptop and the robot.

YouTube Link:

https://www.youtube.com/watch?v=5QK23iGbUxU
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Worksheet for the students

Introduction to the RGB LEDf mBot Ranger

The 12 RGB LEDs in Me Auriga of mBot Rangers are mouniea 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.

E'IOWk to control the RGB LED with set led on board red @ green @ blue @
OCKS:

The "All" option determines the numker of RGB LEDs . The default value of this tab is "all". The
"all" option means that we can control all 12 RGB LEDs e 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 ofred, 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:
y set led on board om*ﬂmu' green (i} blue

Task1

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

them in a "forever" command, which you find in the "Control" command ;—-4—1
group. ———

Because of the changes in tHeEDsare done quickly, you can use the "wait"
command,which you find in the "Control” command group. __,1—1

Try the following program. What do you notice?

' set led on board red green blue (9

set led on board red (i} green @} blue G}

Task 2

If you want some commands not to be executed forever but for a certain number of iterations,
then usethe "repeat” command

Try the following program. What do you notice?
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oTav natnBsi n

enavéiape ©
set led on board m red @ green &9 blue @
.nsp'q.ls:va deuT.
' set led on board red () areen () blue (N
TI‘IEpi.IEVE deuT.

Task 3

Change the previous program so that the redEDs flash first5 times, after the green_LEDs5
times and then the blueLEDSs5 times.

otav natnBsi n

set led on board = green (@} blue (9
nepieve @ 5cut.
}set led on board = @ green @ blue @
Tneph.lsve [0.1 K08

nepipeve (Y deut.

set led on board red (i} green (i} blue (Y
[

nepipeve (Y Seut.

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!
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Lesson 2: Working with the Light Sensors of the robot

Description :

The studentscreate code making e robots execute different commands dpending 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 intenaitt the robot

to build and execute selection structures using robotics

Expected results:

The studats will be able to create programs using their computer, connect the robots and run the
code. They will recognize tHight sensor®of the robot and crete selection structures changing
the brightness and the color of LED's.

Key issues:

programming, robotics, selection structure

Technologies:

mBot RangerRobotics

Software:

mBlock

Aqge of students:

16-18

Number of students

70 (6 classes)
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Didactic Hour s:

2 per class

Assessment:

The studentsin each classvere divided in 4 teams and used laptops in order to create the
code. The studentsacquired thenecessary skillsfor their autonomous use ofthe software and
the robots. They expressed their satisfacton for the educational material No technical
problems were observed.

YouTube Link:

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







































https://www.tinkercad.com/learn/designs







