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The EDUROB Teacher Training Material is a document produced in the scope of EDUROB project. It provides a training material as a practical instrument how to apply the EDUROB in practice as part of the Project deliveries. 

The Teacher Training Material as an instrument aims to provide to the teachers, other educators and other members of interdisciplinary teams a coherent planning approach in how to implement EDUROB in education - combining theory, practical examples and practice on using EDUROB robotics for for Students with Learning Disabilities.




[bookmark: _Toc459151092][bookmark: _Toc464137472]1 EDUROB Pedagogy: Educational Robotics for Students with Learning Disabilities

The findings from partner countries from interviews and focus groups exploring the potential use of robotics within current teaching practice revealed potential learning activities that can be broadly classified within 5 areas of learning: 
1. Imitation – reinforcing behaviour.
2. Cause and Effect – associating action with behaviour.
3. Problem solving – through spatial reasoning, coordination.
4. Speech – improving speaking and listening through robot interaction.
5. Social Learning – how to act, appropriate behaviour.

Using the pedagogical framework proposed by Monarch (2009) the requirements were summarized according to four dimensions: social, educational, organizational and technological.

In relation to organizational requirements the pedagogy requirement report concludes that robot-based pedagogy must:
· Be implementable across all partners which include the cost of the robot.
· Be clear in terms of its purpose and goals.
A robot-based pedagogy should:
· Have a clear user guide to allow for a low level of technical skill on behalf of the teacher – this should detail how to set-up, carry out and modify a session. 
This document presents a user guide with the aim to provide all necessary instructions for teachers using EDUROB pedagogy in practice. 
The EDUROB pedagogy is based on encouraging, creative and playful behaviours to facilitate learning. The evaluation of the effectiveness of the pedagogy will focus on this aspect. EDUROB is not seeking to provide feedback/guidance during deployment but it is anticipated that post evaluation of deployment will provide guidance for facilitators of the pedagogy in terms of how to encourage more effective learning in different learning scenarios induced from evaluation data.
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· Identifying specific conditions for delivering robotic education in school, eg. space available, time, computer lab, time allocation, number of participants, context (i.e. part of curriculum/ extra curriculum activities).
· Identifying specific target group: i.e. students with special needs, girls/boys etc. 
· Coping with privacy rights, eg. kind of activities allowed, getting permissions from parents/caregivers.
· Arranging work with school staff: administration, teachers, assistants, etc.
· Preparing/ planning group sessions/ individual sessions.
· Identifying students’ abilities (using a simplified assessment tool).
· Identifying suitable Learning Plans.
· Identifying equipment & material requirements - (renting/buying) robots, Android OS based devices (for navigation), iPhone based devices (for assessment), video camera (for the post session assessment), etc.
· Identifying staff support if need.
· Identifying benefits of achieving EDUROB related outcomes.
· Evaluating process and outputs of EDUROB intervention.
· Processing feedback from intervention implementers.
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LEGO MINDSTORMS Education EV3 enables to build, program, and test solutions based on LEGO building bricks and real-life robotics technology. LEGO MINDSTORM Education EV3 robots use high quality motors, sensors, gears, wheels, axles, and other technical components.
The Education EV3 Core Set (45544) set consists of: 1 EV3 programmable brick, 2 Large Motors, 1 Medium Motor, 2 Touch Sensors, 1 Color Sensor, 1 Gyroscopic Sensor, 1 Ultrasonic Sensor, cables, USB cable, 1 Rechargeable battery and many technical elements (Fig. 2). 
The Core Set includes 541 elements that can be used for teaching science, technology, engineering, math, and computer science.
[image: 45544_713x380_MainProduct]
Figure 1. Lego Mindstorm Education EV3 Core Set. 
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Figure 2. Lego Mindstorm Education EV3 Core Set overview. 
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[bookmark: _Toc464137478]EV3 Brick

The Display shows you what is going on inside the EV3 Brick and enables you to use the Brick Interface. It also allows you to add text and numerical or graphic responses into your programming or experiments. For example, you might want to program the Display to show a happy face (or a sad face) for a comparison response or to display a number that is the result of a mathematical calculation (learn more about using the Display Block in the EV3 Software Help).
The Brick Buttons allow you to navigate inside the EV3 Brick Interface. They can also be used as programmable activators. For example, you might program a robot to raise its arms if the Up button is pressed or to lower them if the Down button is pressed.
[image: InTheBox_45500_P_Brik_Left_Square.png]
Figure 3. EV3 Brick.

[image: ][image: ]
Figure 3. EV3 Brick screen overview. 
The Brick Status Light that surrounds the Brick Buttons tells the current status of the EV3 Brick. It can be green, orange, or red and can pulse. Brick Status Light codes are the following:
· Red = Startup, Updating, Shutdown
· Red pulsing = Busy
· Orange = Alert, Ready
· Orange pulsing = Alert, Running
· Green = Ready
· Green pulsing = Running Program
You can also program the Brick Status Light to show different colors and to pulse when different conditions are met.
[image: ]
Figure 4. EV3 Brick ports and speaker location.

[image: ]
Figure 5. EV3 Brick status lights.

Turning On the EV3 Brick

To turn on the EV3 Brick, press the Center button. After you press the button, the Brick Status Light will turn red and the Starting screen will be displayed (Fig. 6 left).
When the light changes to green, your EV3 Brick is ready.
To turn the EV3 Brick off, press the Back button until you see the Shut Down screen.
The button with Abort X will already be selected (Fig. 6 right). Use the Right button to select the Accept check mark, then press the Center button for OK. Your EV3 Brick is now turned off. If you press OK while the X is selected, you will return to the Run Recent screen. 
[image: ][image: ]
Figure 6. EV3 Brick Starting and Shut Down screen.
[bookmark: _Toc459151099][bookmark: _Toc464137479]EV3 motors

Large Motor
The Large Motor is a powerful “smart” motor. It has a built-in Rotation Sensor with 1-degree resolution for precise control. The Large Motor is optimized to be the driving base on your robots.
By using the Move Steering or Move Tank programming block in the EV3 Software, the Large Motors will coordinate the action simultaneously.
[image: InTheBox_45502_L_Motor_Square.png]
Figure 7. Large Motor.

Medium Motor
The Medium Motor also includes a built-in Rotation Sensor (with 1-degree resolution), but it is smaller and lighter than the Large Motor. That means it is able to respond more quickly than the Large Motor. 
The Medium Motor can be programmed to turn on or off, control its power level, or to run for a specified amount of time or rotations.
[image: InTheBox_45503_M_Motor_Square.png]
Figure 8. Medium Motor

[bookmark: _Toc464137480]EV3 Sensors

Color Sensor
The Color Sensor is a digital sensor that can detect the color or intensity of light that enters the small window on the face of the sensor. This sensor can be used in three different modes: Color Mode, Reflected Light Intensity Mode, and Ambient Light Intensity Mode.
[image: InTheBox_45506_Colour_Sensor_Square.png]
Figure 9. Color Sensor.

In Color Mode, the Color Sensor recognizes seven colors - black, blue, green, yellow, red, white, and brown - plus No Color. This ability to differentiate between colors means your robot might be programmed to sort colored balls or blocks, speak the names of colors as they are detected, or stop action when it sees red.

In Reflected Light Intensity Mode, the Color Sensor measures the intensity of light reflected back from a red light–emitting lamp.
The sensor uses a scale of 0 (very dark) to 100 (very light). This means your robot might be programmed to move around on a white surface until a black line is detected, or to interpret a color-coded identification card.

In Ambient Light Intensity Mode, the Color Sensor measures the strength of light that enters the window from its environment, such as sunlight or the beam of a flashlight. The sensor uses a scale of 0 (very dark) to 100 (very light). This means your robot might be programmed to set off an alarm when the sun rises in the morning, or stop action if the lights go out.
The sample rate of the Color Sensor is 1 kHz/sec.
For the best accuracy, when in Color Mode or Reflected Light Intensity Mode, the sensor must be held at a right angle, close to - but not touching - the surface it is examining.

Gyro Sensor

The Gyro Sensor is a digital sensor that detects rotational motion on a single axis. If you rotate the Gyro Sensor in the direction of the arrows on the case of the sensor, the sensor can detect the rate of rotation in degrees per second. (The sensor can measure a maximum rate of spin of 440 degrees per second.) You can then use the rotation rate to detect, for example, when a part of your robot is turning, or when your robot is falling over.
In addition, the Gyro Sensor keeps track of the total rotation angle in degrees. You can use this rotation angle to detect, for example, how far your robot has turned. This feature means you are able to program turns (on the axis the Gyro Sensor is measuring) with an accuracy of +/- 3 degrees for a 90-degree turn.
[image: ]
Figure 10. Gyro Sensor.


Connecting the Gyro Sensor
[image: ]
On the EV3 Brick, go to the Brick App screen (third tab) and use the Center button to select Port View (11 fig.).
Using a flat black Connector Cable, connect the Gyro Sensor to the EV3 Brick on Port 2. Make sure to hold the sensor very still while you do this. On the EV3 Brick display, the Port View app should show a “0” reading in the second small bottom window from the left, which is the window representing input values from Port 2.
Still without moving the sensor, observe the display for a few seconds. It should continue to display “0” for Port 2 with the Gyro Sensor. In case the Gyro Sensor readings do not constantly display “0” during the connection process, unplug the sensor and repeat the procedure.

When the screen consistently displays “0” for a few seconds, experiment with rotating the sensor and observe how the angle reading changes. Remember, the Gyro Sensor measures the angle of change on only one axis. 

Figure 11. Brick App screen.
Touch Sensor

The Touch Sensor is an analog sensor that can detect when the sensor’s red button has been pressed and when it is released. 
[image: ]
Figure 12. Touch Sensor.

That means the Touch Sensor can be programmed to action using three conditions—pressed, released, or bumped (both pressed and released).

[image: ][image: ][image: ]
Figure 13. Touch Sensor’s three conditions.

Using input from the Touch Sensor, a robot can be programmed to see the world as a blind person might, reaching a hand out and responding when it touches something (pressed).
You might build a robot with a Touch Sensor pressed against the surface beneath it. You might then program the robot to respond (Stop!) when your robot is about to drive off the edge of a table (when the sensor is released).

A fighting robot might be programmed to keep pushing forward against its challenger until the challenger retreats. That pair of actions—pressed, then released—would constitute bumped.



Ultrasonic Sensor

The Ultrasonic Sensor is a digital sensor that can measure the distance to an object in front of it. It does this by sending out high-frequency sound waves and measuring how long it takes the sound to reflect back to the sensor. The sound frequency is too high for you to hear.
[image: ]
Figure 14. Ultrasonic Sensor.
Distance to an object can be measured in either inches or centimetres. This allows you to program your robot to stop a certain distance from a wall.
When using centimetre units, the detectable distance is between 3 and 250 centimetres (with an accuracy of +/- 1 centimetre). When using inch units, the measurable distance is between 1 and 99 inches (with an accuracy of +/- 0.394 inches). A value of 255 centimetres or 100 inches means the sensor is not able to detect any object in front of it. 
A steady light around the sensor eyes tells you that the sensor is in Measure Mode. A blinking light tells you that it is in Presence Mode.
[image: ]
Figure 15. Ultrasonic Sensor detectible distance.

In Presence Mode, this sensor can detect another Ultrasonic Sensor operating nearby. When listening for presence, the sensor detects sound signals but does not send them.
The Ultrasonic Sensor can help your robots avoid furniture, track a moving target, detect an intruder in your room, or “ping” with increasing volume or frequency as an object gets closer to the sensor.

[bookmark: _Toc464137481]Connecting the EV3 technology

Connecting Sensors and Motors
In order to function, motors and sensors must be connected to the EV3 Brick.
Using the flat black Connector Cables link sensors to the EV3 Brick using Input ports 1, 2, 3, and 4.
If you create programs while the EV3 Brick is not connected to your computer, the software will assign sensors to default ports. Those default port assignments are:
· Port 1: Touch Sensor
· Port 2: Gyro Sensor/Temperature Sensor
· Port 3: Color Sensor
· Port 4: Ultrasonic Sensor/Infrared Sensor

If the EV3 Brick is connected to your computer while you program, the software will automatically identify which port is being used for each sensor or motor.

Using the flat black Connector Cables, link motors to the EV3 Brick using Output ports A, B, C, and D.
[image: ][image: ]
Figure 16. Connecting Sensors and Motors.

As with the sensors, if the EV3 Brick is not connected when you are writing a program, each motor will be assigned to a default port. Default port assignments are:
· Port A: Medium Motor
· Port B & C: Two Large Motors
· Port D: Large Motor

If the EV3 Brick is connected to the computer when you are programming, the software will automatically assign the correct port in your programs.

Connecting the EV3 Brick to Your Computer

Connect the EV3 Brick to your computer by USB Cable or wirelessly using either Bluetooth or Wi-Fi.

USB Cable
Using the USB Cable, plug the Mini-USB end into the EV3 Brick’s PC port (located next to Port D). Plug the USB end into your computer.
[image: ]
Figure 17. EV3 Brick connected via USB cable.
Wireless - Bluetooth
If your computer is not Bluetooth-enabled, you will need a Bluetooth USB dongle for your computer.

Making a Bluetooth connection to the computer 
Before you can make a Bluetooth connection between the EV3 Brick and the computer running the EV3 Software, you will need to enable Bluetooth on the EV3 Brick. Once you have enabled Bluetooth on the EV3 Brick, it can now be connected to the computer and EV3 Software.

1. First, confirm that the EV3 Brick is turned on.
2. Open a new or existing program in the EV3 Software (see the EV3 Software chapter on page 37 for directions on how to do this).
3. Go to the Hardware Page at the lower right of the screen - expand the window if collapsed.
4. Click on the Available Bricks tab. If your EV3 Brick is not already listed, click the Refresh button to locate the EV3 Brick and check the Bluetooth box that will appear.
5. Accept the connection on your EV3 Brick manually, then enter the passkey and press the Center button for OK. The default is 1234. Repeat this in the EV3 Software.
6. The connection is now established and a “<>” symbol is shown on the top left of the EV3 Brick Display (next to the Bluetooth icon) to confirm the connection.
To disconnect the EV3 Brick from the computer, click on the Disconnect button next to the Refresh button in the Hardware Page.
[image: ]
Figure 18. EV3 Brick connected via Blutooth.
Wireless - Wi-Fi
Your first step in connecting to Wi-Fi is to acquire a Wi-Fi USB dongle.
For a list of compatible dongles, ask your local LEGO® Education provider or go to the official LEGO® MINDSTORMS® Education website (www.LEGOeducation.com/MINDSTORMS).
To begin the setup, you must have access to a wireless network, and know the network’s name and its password. If the EV3 Software is open, close it and insert your Wi-Fi dongle into the EV3 Brick using the USB Host port.
Before you can connect the EV3 Brick to a network, you will need to enable Wi-Fi on the EV3 Brick. 
[image: ]
Figure 19. Wi-Fi setting screen.

Wi-Fi
This is where you enable Wi-Fi communication on the EV3 Brick and connect to a wireless network. After selecting Wi-Fi on the Settings screen, use the Up and Down buttons to select the word “WiFi” and press the Center button for OK. A check mark will appear in the WiFi box. Wi-Fi is now enabled on your EV3 Brick, and a Wi-Fi icon will be shown in the top left of the EV3 Brick Display.
To go back to the main Settings screen, press the Down button until the check mark at the bottom of the screen is highlighted, then press the Center button for OK.
[image: ]
Figure 20. Wi-Fi enabling screen.


Making a Wi-Fi connection from the computer to the EV3 Brick

Using the USB Cable, connect the EV3 Brick to the computer. Open an EV3 Software program. Access the Wireless Setup tool in the Hardware Window (at the bottom right of the screen), or select Wireless Setup from the Tools Menu.
The computer will display which networks it detects.
Select the network you want to connect to and click on “Connect” to configure the connection. To add a network that is not broadcasting its Network Name (SSID), click “Add.”
To edit the settings of a previously configured network, click Edit.
Click OK to establish a Wi-Fi connection. Once the connection is established, you can unplug the USB Cable.
[image: ]
Figure 21. Wireless setup tool.

3.5. EV3 Brick Interface
The EV3 Brick is the control center for bringing your robots to life. Using the Display and the Brick Buttons, the EV3 Brick Interface contains four basic screens that give you access to an amazing array of functions unique to the EV3 Brick. It can be something as simple as starting and stopping a program, or something as complicated as writing the program itself.

Run Recent
[image: ]
Figure 22. Run Recent screen.
This screen will be blank until you begin to download and run programs. It is the most recently run programs that will be displayed on this screen. The program at the top of the list which is selected by default is the latest program run.


File Navigation
This screen is where you will access and manage all the files on your EV3 Brick, including files stored on a SD Card.
Files are organized in project folders, which in addition to the actual program files also contain sounds and images used in each project.
In the File Navigator, files can be moved or deleted. Programs created using the Brick Program and Brick Datalog apps are stored separately in the BrkProg_SAVE and BrkDL_SAVE folders.
[image: ][image: ]
Figure 23. File Navigation Tab and screen view.


Brick Apps
The EV3 Brick comes with five brick applications preinstalled and ready to use. In addition, you can also make your own apps in the EV3 Software. Once downloaded to the EV3 Brick, the homemade apps will be displayed here. 
[image: ]
Figure 24. Brick Apps screen.

The five preinstalled apps are the following:

Port View
On the first screen in the Port View, you will see, at a glance, which ports have sensors or motors attached. Use the EV3 Brick Buttons to navigate to one of the occupied ports and you will see the current readings returned from the sensor or motor. Attach some sensors and motors and experiment with the different settings. Press the Center button to see or change the current settings for the attached motors and sensors. Press the Back button to get back to the Brick Apps main screen.
[image: ]
Figure 25. Port View app.

Motor Control
Control the forward and reverse movement of any motor connected to one of the four output ports. There are two different modes. In one mode, you will be able to control motors connected to Port A
(using the Up and Down buttons) and to Port D (using the Left and Right buttons). In the other mode, it is motors connected to Port B (using the Up and Down buttons) and Port C (using the Left and Right buttons) that you control. Use the Center button to toggle between the two modes. Press the Back button to get back to the Brick Apps main screen.
[image: ]
Figure 26. Motor Control app.
Settings
This screen will enable you to see and adjust various general settings on the EV3 Brick.
[image: ]
Figure 27. Settings screen.

Volume
There may be occasions when you will want to adjust the volume of the sound coming from the EV3 Brick Speaker. To change the speaker volume, go to the Settings screen. As the top menu, Volume will already be highlighted. Press the Center button.
Use the Right and Left buttons to change the volume setting, which can be intervals from 0% to 100%. Press the Center button to accept. This will return you to the Settings screen.
[image: ]
Figure 28. Adjust volume.

Sleep
To change the amount of inactive time that passes before the EV3 Brick goes into Sleep Mode, go to the Settings screen and navigate to the Sleep menu using the Down button. Press the Center button.
Use the Right and Left buttons to select a lower or higher time period, which can be intervals from 2 minutes to never. Press the Center button to accept. This will return you to the Settings screen.
[image: ]
Figure 29. Adjust sleep.
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While building robots is fun, the heart of robotics is bringing them to life - making them move and accomplish tasks. 

Minimum System Requirements

Operating systems:
· Windows: Windows XP, Vista, Windows 7, and Windows 8 or newer (excluding Win RT) (32/64 bit) with the latest service packs
· Macintosh: Mac 10.6, 10.7, and 10.8 with the latest service packs

System requirements:
· 2 GB of RAM or more
· 1.5 GHz processor or faster
· Minimal supported screen resolution—1024*600

LEGO® MINDSTORMS® Education EV3 does not support tablets or certain netbooks with hardware that does not meet the above requirements.
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4.1 [bookmark: _Toc464137483]Installing the Software

Once your computer meets the minimum system requirements, you can install the software. Close all other programs, then double-click on the installation file in the EV3 Software application folder. 
[image: ]
Figure 30. Selection of Lego Mindstorms EV3 Software application in the folder.

Installation will now begin.
[image: ]
Figure 31. Initial installation process.

Teacher and Student edition during the installation process you will be asked if you want to install the Teacher or Student Edition of the EV3 Software. On Macintosh, Teacher Edition can be selected when choosing Customized installation.

In the Teacher Edition you will find additional information and resources that can be useful in a classroom setting and in other teaching situations. You will also have extended Content Editor
capabilities to access, create, and manage content used for teaching: for example, by making programs inaccessible to students.

It is recommended that all educators install the Teacher Edition.
[image: ]
Figure 32. Selection of Teacher edition.
The installation process will continue. The next step will be to accept software license agreements. Choose “I accept…” option and click on the button “Next” as it is shown in the picture.
[image: ]
Figure 33. Accepting the License agreements.
In the next step it will be needed to accept once again 2 License agreements:
[image: ]
Figure 34. Accepting the License agreements.
After accepting all license agreements the installation process is initiated and progress can be observed in a separate window:
[image: ]
Figure 35. Installation of software.


4.2 [bookmark: _Toc464137484]Software Lobby

Every time you open the EV3 Software, you will automatically start out in the Lobby area. The Lobby makes it easy to locate and work with the software and gives you access to everything you need.
In the Lobby you will find the following options and resources:
1. Lobby Tab—This button always returns you to the Lobby.
2. Activity Overview—Here you can access, organize, and preview content and get started with a project.
· Building instructions for the Core Models
· Quick Start resources such as a small introduction video and the EV3 User Guide
· File management, where you can start a new project or open an existing one
· Robot Educator, with forty-eight step-by-step tutorials that explain how to use the EV3 Software and Hardware
3. View - This button takes you back to the Activity Overview.
4. Search - Find projects with specific content using different filter options
5. www.LEGOeducation.com/MINDSTOR MS - A link to the official LEGO® MINDSTORMS® Education website.

[image: ]
Figure 36. Lobby overview.



4.3 [bookmark: _Toc464137485]Project Properties and Structure

Project Properties displayed include:
1. Project Description—Give your project a title, describe it, and insert any images and video you would like to appear in the Lobby when the project is previewed.
2. Project Content Overview—Here you will find all assets included in the project: for example, programs, experiments, images, sounds, and My Blocks.
3. Daisy Chain Mode—This check box enables the Daisy Chain Mode, so you can program up to four connected EV3 Bricks.
[image: ]
Figure 37. Project properties page.






4.4 [bookmark: _Toc464137486]Programming

Without a program, a robot is just an object. When you program a robot you give it abilities - to move, to follow lines, to avoid objects, to make mathematical calculations, and much more. The EV3 Software has an intuitive, graphics-based format.

The EV3 Programming environment consists of the following main areas:
1. Programming Canvas - Lay out your program here.
2. Programming Palettes - Find the building blocks for your program here.
3. Hardware Page - Establish and manage your communication with the EV3 Brick here and see what motors and sensors are connected where. This is also where you download programs to the EV3 Brick.
4. Content Editor - A digital workbook integrated into the software. Get instructions or document your project using text, images, and videos.
5. Programming Toolbar - Find basic tools for working with your program here.

[image: ]
Figure 38. Programming environment.




4.4.1 [bookmark: _Toc464137487]Programming Blocks and Palettes

All the programming blocks that are used for controlling your robot are located in Programming Palettes at the bottom of the Programming environment underneath the Programming Canvas.
The Programming blocks are divided into categories according to type and nature, making it easy to find the block you need.
To learn more about the EV3 Programming environment and see how you can get started with your first program, see the Programming and Programming Overview videos in the Quick Start section of the Lobby.


ACTION BLOCKS
[image: ]
(In order from left to right)
+ Medium Motor
+ Large Motor
+ Move Steering
+ Move Tank
+ Display
+ Sound
+ Brick Status Light


[bookmark: top]Medium Motor Block
The Medium Motor block controls the Medium Motor. You can turn the motor on or off, control its power level, or turn the motor on for a specified amount of time or rotations. 

[image: ActionPalette_MediumMotor_128x128]
Figure 39. Medium Motor block picture.

Motor Port and Control Modes:
Select the motor (A, B, C, or D) that you want the Medium Motor block to control by using the Port Selector on the top of the block. 
[image: Action_Palette_MediumMotor]
Figure 40. Medium Motor block setting.

[image: http://localhost:58401/localizedMapping_B90BDB05-F70E-4B0B-8CEA-031DCF197215/nonlocalized/editor/resources/content/1.png]Port selector
[image: http://localhost:58401/localizedMapping_B90BDB05-F70E-4B0B-8CEA-031DCF197215/nonlocalized/editor/resources/content/2.png]Mode selector
[image: http://localhost:58401/localizedMapping_B90BDB05-F70E-4B0B-8CEA-031DCF197215/nonlocalized/editor/resources/content/3.png]Inputs

Use the Mode Selector to select how you want to control the motor. After selecting the mode, you can choose values for the inputs. The inputs available will change depending on the mode. The modes and inputs are described below.
Modes: On, Off, On for seconds, On for Degrees, On for Rotations

· [bookmark: Modes]On
[bookmark: Mode_Unlimited][image: Action_Palette_MediumMotor_On]
Figure 41. Medium Motor block On mode.
The On mode turns the motor on, then immediately continues to the next block in the program. You can control the speed and direction of the motor using the Power input. The motor will run until it is stopped or changed by another block later in the program, or until the program ends.

[image: Action_Palette_MediumMotor_Ex1]
Figure 42. Example of the programe with Medium Motor block On mode.

Use the On mode when you want other blocks in your program to control how long the motor stays on. In this program, the motor will run until a touch sensor is pressed, and then it is stopped.

· [bookmark: Mode_Stop]Off
The Off mode turns the motor off. It is usually used to stop a motor that was started by the On mode.
[image: Action_Palette_MediumMotor_Off]
Figure 43. Medium Motor block Off mode.
[bookmark: Mode_Time]If Brake at End is True, the motor is stopped immediately. The motor will be held in its stopped position until another Motor block starts that motor, or until the program ends. If Brake at End is False, power to the motor is simply turned off. The motor will coast using any remaining momentum until it stops, or until another Motor block starts. 
· On For Seconds
[image: Action_Palette_MediumMotor_OnForTime]
Figure 44. Medium Motor block On For Seconds mode.
[bookmark: Mode_Degrees]
On for Seconds turns the motor on for the number of seconds in the Seconds input, then turns it off. The block will wait until the time has passed before the program will continue to the next block. 
You can control the speed and direction of the motor using the Power input. Use True for Brake at End to stop the motor after exactly the specified number of seconds.

· On For Degrees 
On for Degrees turns the motor on for the number of degrees specified in the Degrees input, then turns it off. 360 degrees results in one full turn or rotation of the motor.
You can control the speed and direction of the motor using the Power input. Use True for Brake at End to stop the motor after exactly the specified number of degrees.
[image: Action_Palette_MediumMotor_OnForDegrees]
Figure 45. Medium Motor block On For Degrees mode.
The example program will run the motor on port A at 50% power for exactly 900 degrees (two and a half rotations), and then stop it.
[image: Action_Palette_MediumMotor_Ex2]
[bookmark: Mode_Rotations]Figure 46. Example of the programe with Medium Motor block On For Degrees mode.
· On For Rotation
[image: Action_Palette_MediumMotor_OnForRotation]
[bookmark: MotorPowerAndDirection]Figure 47. Medium Motor block On For Rotations mode 
On for Rotations turns the motor on for the number of rotations in the Rotations input, then turns it off. 
You can control the speed and direction of the motor using the Power input. Use True for Brake at End to stop the motor after exactly the specified number of rotations.

Motor Power and Direction
The Power input accepts a number from -100 to 100. A positive number turns the Medium Motor clockwise, and a negative number turns it counter-clockwise, as shown in the graphic below.
[image: Medium_Motors_Rotation_Label]
Figure 48. Medium Motor Power and directions.
[image: http://localhost:58401/localizedMapping_B90BDB05-F70E-4B0B-8CEA-031DCF197215/nonlocalized/editor/resources/content/1.png]Positive Power
[image: http://localhost:58401/localizedMapping_B90BDB05-F70E-4B0B-8CEA-031DCF197215/nonlocalized/editor/resources/content/2.png]Negative Power
[bookmark: Inputs]You can change the normal rotation direction for a motor using the Invert Motor block. If a motor direction has been inverted, the effect of positive and negative power levels will be the opposite of that shown above.

Large Motor Block
The Large Motor block controls a Large Motor. You can turn a motor on or off, control its power level, or turn the motor on for a specified amount of time or rotation.
[image: ActionPalette_LargeMotor_128x128]
Figure 49. Large Motor Block picture.

Motor Port and Control Mode
[image: Action_Palette_1Motors]
Figure 49. Large Motor Block setting
[image: http://localhost:58401/localizedMapping_B90BDB05-F70E-4B0B-8CEA-031DCF197215/nonlocalized/editor/resources/content/1.png]Port Selector
[image: http://localhost:58401/localizedMapping_B90BDB05-F70E-4B0B-8CEA-031DCF197215/nonlocalized/editor/resources/content/2.png]Mode Selector
[image: http://localhost:58401/localizedMapping_B90BDB05-F70E-4B0B-8CEA-031DCF197215/nonlocalized/editor/resources/content/3.png]Inputs 
Select the motor (A, B, C, or D) that you want the Large Motor block to control by using the Port Selector on the top of the block.
Use the Mode Selector to select how you want to control the motor. After selecting the mode, you can choose values for the inputs. The inputs available will change depending on the mode. The modes and inputs are described below.


Modes:
· On
[image: http://localhost:58401/localizedMapping_B90BDB05-F70E-4B0B-8CEA-031DCF197215/nonlocalized/editor/resources/content/Action_Palette_LargeMotor_On.png]
Figure 50. Large Motor Block On mode.

The On mode turns the motor on, then immediately continues to the next block in the program. You can control the speed and direction of the motor using the Power input. The motor will run until it is stopped or changed by another block later in the program, or until the program ends.
· Off
[image: http://localhost:58401/localizedMapping_B90BDB05-F70E-4B0B-8CEA-031DCF197215/nonlocalized/editor/resources/content/Action_Palette_LargeMotor_Off.png]
Figure 50. Large Motor Block Off mode.

The Off mode turns the motor off. It is usually used to stop a motor that was started by the On mode. See the example above.
If Brake at End is True, the motor is stopped immediately. The motor will be held in its stopped position until another Motor block starts that motor, or until the program ends. If Brake at End is False, power to the motor is simply turned off. The motor will coast using any remaining momentum until it stops, or until another Motor block starts.
· On For Seconds
[image: http://localhost:58401/localizedMapping_B90BDB05-F70E-4B0B-8CEA-031DCF197215/nonlocalized/editor/resources/content/Action_Palette_LargeMotor_OnForTime.png]
Figure 51. Large Motor Block On For Seconds mode.

On for Seconds turns the motor on for the number of seconds in the Seconds input, then turns it off. The block will wait until the time has passed before the program will continue to the next block. 
You can control the speed and direction of the motor using the Power input. Use True for Brake at End to stop the motor after exactly the specified number of seconds.



· On For Degrees
[image: http://localhost:58401/localizedMapping_B90BDB05-F70E-4B0B-8CEA-031DCF197215/nonlocalized/editor/resources/content/Action_Palette_LargeMotor_OnForDegrees.png]
Figure 51. Large Motor Block On For Degrees mode
On for Degrees turns the motor on for the number of degrees of rotation in the Degrees input, then turns it off. 360 degrees of rotation results in one full turn of the motor.
· On For Rotations
[image: http://localhost:58401/localizedMapping_B90BDB05-F70E-4B0B-8CEA-031DCF197215/nonlocalized/editor/resources/content/Action_Palette_LargeMotor_OnForRotation.png]
Figure 52. Large Motor Block On For Rotations mode

On for Rotations turns the motor on for the number of rotations in the Rotations input, then turns it off.
You can control the speed and direction of the motor using the Power input. Use True for Brake at End to stop the motor after exactly the specified number of rotations.

Move Steering Block
The Move Steering block can make your robot drive forward, backward, turn, or stop. You can adjust the steering to make your robot go straight, drive in arcs, or make tight turns.same time, to drive your vehicle in the direction that you choose.
[image: ActionPalette_Wheel_128x128]
Figure 52. Move Steering Block picture.
Use the Move Steering block for robot vehicles that have two Large Motors, with one motor driving the left side of the vehicle and the other the right side. The Move Steering block will control both motors at the same time, to drive your vehicle in the direction that you choose.
[image: Pic_Motors_Left_Right]
Figure 53. Motors at the Central Block
[image: http://localhost:58401/localizedMapping_B90BDB05-F70E-4B0B-8CEA-031DCF197215/nonlocalized/editor/resources/content/1.png]Left motor 
[image: http://localhost:58401/localizedMapping_B90BDB05-F70E-4B0B-8CEA-031DCF197215/nonlocalized/editor/resources/content/2.png]Right motor

[bookmark: ChooseYourMotorPortsAndControlMode]Select the two motors (A, B, C, or D) that you want the Move Steering block to control by using the Port Selector on the top of the block. Click on each motor letter to choose the port for that motor. The first port should be the motor on the left side of the vehicle, and the second port should be the motor on the right side.
[image: Action_Palette_2MotorsWheel]
Figure 54. Move Steering Block setting.
[image: http://localhost:58401/localizedMapping_B90BDB05-F70E-4B0B-8CEA-031DCF197215/nonlocalized/editor/resources/content/1.png]Port Selector 
[image: http://localhost:58401/localizedMapping_B90BDB05-F70E-4B0B-8CEA-031DCF197215/nonlocalized/editor/resources/content/2.png]Mode Selector 
[image: http://localhost:58401/localizedMapping_B90BDB05-F70E-4B0B-8CEA-031DCF197215/nonlocalized/editor/resources/content/3.png]Inputs


Move Tank Block

The Move Tank block can make a robot drive forward, backward, turn, or stop. Use the Move Tank block for robot vehicles that have two Large Motors, with one motor driving the left side of the vehicle and the other the right side. 
[image: ActionPalette_Tank_128x128]
Figure 55. Move Tank picture.
You can make the two motors go at different speeds or in different directions to make your robot turn.

Robot vehicles with two drive motors can also be controlled by the Move Steering block. The Move Steering block is similar to the Move Tank block, but has a different way of controlling turns.

Select the two motors (A, B, C, or D) that you want the Move Tank block to control by using the Port Selector on the top of the block. Click on each motor letter to choose the port for that motor. The first port should be the motor on the left side of the vehicle, and the second port should be the motor on the right side.
[image: Action_Palette_2MotorsTank]
Figure 56. Move Tank Block setting.
[image: http://localhost:58401/localizedMapping_B90BDB05-F70E-4B0B-8CEA-031DCF197215/nonlocalized/editor/resources/content/1.png]Port Selector 
[image: http://localhost:58401/localizedMapping_B90BDB05-F70E-4B0B-8CEA-031DCF197215/nonlocalized/editor/resources/content/2.png]Mode Selector 
[image: http://localhost:58401/localizedMapping_B90BDB05-F70E-4B0B-8CEA-031DCF197215/nonlocalized/editor/resources/content/3.png]Inputs
Use the Mode Selector to select how you want to control the motors. After selecting the mode, you can choose values for the inputs. The inputs available will change depending on the mode. 

Display Block 
The Display block can display text or graphics on the EV3 Brick display.
[image: ActionPalette_DisplayIcon_128x128]
Figure 57. Display Block picture.
Select the type of text or graphics you want to display using the Mode Selector. After you have selected the mode, you can choose values for the inputs. The inputs available will change depending on the mode. You can click the Display Preview button to see a preview of what the Display block will show on the EV3 Display. You can keep the preview open while you are choosing the input values for the block.
[image: Screee_Action_Palette_Display_V2]
Figure 58. Display Block setting.
[image: http://localhost:58401/localizedMapping_B90BDB05-F70E-4B0B-8CEA-031DCF197215/nonlocalized/editor/resources/content/1.png]Mode Selector
[image: http://localhost:58401/localizedMapping_B90BDB05-F70E-4B0B-8CEA-031DCF197215/nonlocalized/editor/resources/content/2.png]Block Text Field 
[image: http://localhost:58401/localizedMapping_B90BDB05-F70E-4B0B-8CEA-031DCF197215/nonlocalized/editor/resources/content/3.png]Inputs
[image: http://localhost:58401/localizedMapping_B90BDB05-F70E-4B0B-8CEA-031DCF197215/nonlocalized/editor/resources/content/4.png]Display Preview button

Sound Block 
The Sound block makes sound using the speaker inside the EV3 Brick. You can play pre-recorded sound files or specify a musical note or tone.
[image: ActionPalette_Sound_128x128]
[bookmark: ChooseTheSoundMode]Figure 59. Sound Block picture.
Select which kind of sound you want to make using the Mode Selector. After you have selected the mode, you can choose values for the inputs. The inputs available will change depending on the mode.
 [image: Action_Palette_Sound_File] 
Figure 60. Sound Block setting.
[image: 1] Mode Selector
[image: http://localhost:58401/localizedMapping_B90BDB05-F70E-4B0B-8CEA-031DCF197215/nonlocalized/editor/resources/content/2.png]File Name input 
[image: http://localhost:58401/localizedMapping_B90BDB05-F70E-4B0B-8CEA-031DCF197215/nonlocalized/editor/resources/content/3.png]Inputs

Brick Status Light Block
The Brick Status Light block controls the Brick Status Light. The Brick Status Light surrounds the brick buttons on the face of the EV3 Brick. You can turn the Brick Status Light on in green, orange, or red, turn it off, or make it pulse on and off.
.[image: ActionPalette_BrickButtons_128x128]
[bookmark: ChooseTheControlMode]Figure 61. Brick Status Light Block picture.
[image: Action_Palette_Brick]
Figure 62. Brick Status Light Block setting.
[image: 1]Mode Selector
[image: http://localhost:58401/localizedMapping_B90BDB05-F70E-4B0B-8CEA-031DCF197215/nonlocalized/editor/resources/content/2.png]Inputs 

The On mode turns the Brick Status Light on. You can choose the color of the light using the Color input. If Pulse is True, the light will pulse on and off in a repeating pattern. 
[image: Action_Palette_BrickButton_on]
Figure 63.  Brick Status Light Block set in On mode.
After using the On mode, the light will stay on or pulse until another Brick Status Light block is executed, or until the program ends.

FLOW BLOCKS (orange tab)
[image: ]
(In order from left to right)
+ Start
+ Wait
+ Loop
+ Switch
+ Loop Interrupt

Start Block
The Start block marks the beginning of a programming block sequence in your program. Your program can have more than one sequence. All sequences with a Start block will start automatically when a program is run, and the sequences will run at the same time. 
[image: Flow_Palette_Start_128x128]
Figure 64. Start Block picture
Example: Starting a Single Sequence
[image: Flow_Palette_Start_ex1]
Figure 65. Example of starting a single sequence.
This program has a single block sequence starting with a Start block.


Wait Block
The Wait block makes your program wait for something before continuing to the next block in the sequence. You can wait for a certain amount of time, for a sensor to reach a certain value, or for a sensor value to change.
[image: Flow_Palette_Wait_128x128]
Figure 65. Wait Block Picture.
[bookmark: ChooseTheWaitMode]Use the Mode Selector to select a Wait mode. Choose the Time mode to wait for a specified amount of time in seconds. Choose a sensor type and a Compare mode to wait for the sensor to reach a certain value. Choose a sensor type and a Change mode to wait for the sensor to change to a new value or by a certain amount.
[image: Flow_Palette_Wait_TimeMode]
Figure 66. Wait Block setting.
[image: 1]Mode Selector
[image: http://localhost:58401/localizedMapping_B90BDB05-F70E-4B0B-8CEA-031DCF197215/nonlocalized/editor/resources/content/2.png]Inputs

[bookmark: Mode_Timer]The Inputs available will change depending on the mode. 
· Time mode. In the Time mode, the Wait block waits for the amount of time you specify in the Seconds input. The time is measured from the start of the Wait block.
[image: Flow_Palette_WaitFor_Time]
Figure 67. Wait Block set in Time mode.

· Sensor Compare Mode. Each of the sensor types listed in the Wait block has one or more Compare modes. A Compare mode will continuously read data from the sensor and wait for it to reach a value that you specify.



Loop Block
The Loop block is a container that can hold a sequence of programming blocks. It will make the sequence of blocks inside it repeat. You can choose to repeat the blocks forever, a certain number of times, or until a sensor test or other condition is True.
Only the blocks inside the loop will repeat. After the loop ends, the program will continue with the blocks that are after the loop.
[image: Flow_Palette_Loop_128x128]
Figure 68. Loop Block picture.
[bookmark: ChooseTheLoopMode]Choose the Loop Mode:
[image: Flow_Palette_Loop]
Figure 68. Loop Block setting.
[image: 1]Mode Selector
[image: http://localhost:58401/localizedMapping_B90BDB05-F70E-4B0B-8CEA-031DCF197215/nonlocalized/editor/resources/content/2.png]Inputs
[image: http://localhost:58401/localizedMapping_B90BDB05-F70E-4B0B-8CEA-031DCF197215/nonlocalized/editor/resources/content/3.png]Count output
[image: http://localhost:58401/localizedMapping_B90BDB05-F70E-4B0B-8CEA-031DCF197215/nonlocalized/editor/resources/content/4.png]Loop Name

Use the Mode Selector to control how the loop will repeat. The different modes specify what condition will make the loop end. For example, you can make the loop repeat a certain number of times, repeat until a sensor data value reaches a certain threshold, or repeat forever. The Inputs available will change depending on the mode. The modes are described below.
You can enter a name for the loop in the Loop Name field on the top of the Loop block. This name is used by the Loop Interrupt block to give you another way to end the loop.
Blocks inside the loop can use the Count output to tell how many times the loop has repeated.
Modes:
· Unlimited. In the Unlimited mode, the blocks inside the loop are repeated forever. Any blocks placed after the loop will never be reached.
[image: Flow_Palette_Loop_Unlimited]
Figure 69. Loop Block set to repeat forever.

This example shows the program which makes a robot drive in an alternating straight/turn sequence, over and over, until the program is stopped.
[image: Flow_Palette_Loop_Example1]
Figure 70. Example with Loop Block set to repeat forever.

· Count. In the Count mode, the Count input specifies how many times to repeat the blocks inside the loop.
[image: Flow_Palette_Loop_Count]
Figure 71. Example with Loop Block set to count– i.e to repeat 1 time.

The program below makes a robot say “Hello” once, then “Go” six times, then “Bravo” once. The Loop block contains one Sound block and is configured to repeat six times. 
[image: Flow_Palette_Loop_Example_Count]
Figure 72. Example with Loop Block set to count– i.e to repeat 6 times.

· Time. Laiko In the Time mode, you can specify an amount of time for the loop to repeat in the Seconds input. The time is measured from the beginning of the loop. The time limit is tested only at the end of the loop sequence. The loop sequence will always execute at least once, and the loop will continue back to the beginning only if the elapsed time at that moment is less than Seconds.
[image: Flow_Palette_Loop_Time]
Figure 73. Example with Loop Block set to count seconds –i.e. 1 s.

· [bookmark: Mode_Boolean]Logic. In the Logic mode, the loop will repeat until the Until input is True at the end of the loop sequence. The loop sequence will always execute at least once, and the Until input is tested at the end of each loop iteration. 
[image: Flow_Palette_Loop_Logic]
Figure 74. Example with Loop Block set for logic condition.

· [bookmark: SensorModes]Sensor Modes. The Loop block contains several modes that read sensor data and compare it to an input value. There are different modes for each sensor type. Some types of sensor data can be compared to a Threshold Value, and other types can be compared to certain specific values.

Comparing Sensor Data to a Threshold Value
In a mode with a Threshold Value input, the Loop block will repeat the sequence of blocks inside the loop until the threshold comparison is True. For example, you could make a loop repeat until the Color Sensor detects a Reflected Light Intensity value that is less than a threshold value you specify.
 [image: Flow_Palette_Loop_Light]
Figure 75. Example with Loop Block set with logic condition: the Light Sensor value is Reflected Light Intesity.

[image: 1]Mode Selector
[image: http://localhost:58401/localizedMapping_B90BDB05-F70E-4B0B-8CEA-031DCF197215/nonlocalized/editor/resources/content/2.png]Port Selector
[image: http://localhost:58401/localizedMapping_B90BDB05-F70E-4B0B-8CEA-031DCF197215/nonlocalized/editor/resources/content/3.png]Compare Type input
[image: http://localhost:58401/localizedMapping_B90BDB05-F70E-4B0B-8CEA-031DCF197215/nonlocalized/editor/resources/content/4.png]Threshold Value input

Use the Mode Selector to choose a sensor mode with a Threshold Value input. If the mode uses a port, use the Port Selector to make sure that the port matches the port on the EV3 Brick that the sensor or motor is connected to.

Switch Block
The Switch block is a container that can contain two or more sequences of programming blocks. Each sequence is called a Case. A test at the beginning of the Switch determines which Case will run. Only one Case will run each time the Switch is executed. 
[image: Flow_Palette_SwItch_128x128]
Figure 76. Switch Block picture.
The Switch test shown here can decide which Case to run based on a sensor data value or a value from a Data Wire. After one Case is selected and run, the program continues with any blocks after the Switch.
.[image: Flow_Palette_Switch_test]
Figure 77. Switch test picture.

[bookmark: Example]The example above below makes a robot tests to see if the Touch Sensor is pressed. If so, the True (top) Case executes. If the Touch Sensor is not pressed, the False (bottom) Case executes.


Switch Block test modes
Use the Mode Selector to select the type of test that the Switch will use to choose which Case to run. You can test a sensor value or a Data Wire value.
If you select a mode that uses a port, use the Port Selector to make sure that the port matches the port on the EV3 Brick that the sensor or motor is connected to.
The Inputs available will change depending on the mode. In some modes, you can compare a sensor value to a Threshold Value, and in other modes you can test for specific sensor values. The modes are described below.
[image: http://localhost:58401/localizedMapping_B90BDB05-F70E-4B0B-8CEA-031DCF197215/nonlocalized/editor/resources/content/Flow_Palette_Switch_Light.png]
 Figure 78. Switch block with the Light Reflection Intensity test example.
[image: http://localhost:58401/localizedMapping_B90BDB05-F70E-4B0B-8CEA-031DCF197215/nonlocalized/editor/resources/content/1.png]Mode Selector
[image: http://localhost:58401/localizedMapping_B90BDB05-F70E-4B0B-8CEA-031DCF197215/nonlocalized/editor/resources/content/2.png]Port Selector
[image: http://localhost:58401/localizedMapping_B90BDB05-F70E-4B0B-8CEA-031DCF197215/nonlocalized/editor/resources/content/3.png]Inputs

Loop Interrupt Block
The Loop Interrupt block makes a Loop block end. No more blocks in the loop sequence will execute, and the program will continue with any blocks that are after the loop. You can specify which Loop block to interrupt by using its Loop Name.

You can use the Loop Interrupt block to make a loop exit sooner than it normally would, or in response to a different condition. You can interrupt a loop from inside the loop itself, or from another block sequence that is running at the same time.
[image: Flow_Palette_Interupt_128x128]
Figure 79. Loop Interrup Block picture.
[bookmark: ChooseTheLoopName]
The Loop Interrupt block has a single mode. The Block Text Field at the top of the block displays the Loop Name of the loop to interrupt (see the Loop block). Click the Block Text Field to display the Popup Menu. The Popup Menu will list the names of the Loop blocks in your program. Select the name of the loop that you want to interrupt from the list.
[image: Flow_Palette_LoopInteruption]
Figure 80.Choosing the loop name.
[bookmark: Mode][bookmark: Mode_Interrupt][image: 1]Block Text Field (Loop Name)
[image: http://localhost:58401/localizedMapping_B90BDB05-F70E-4B0B-8CEA-031DCF197215/nonlocalized/editor/resources/content/2.png]Name Selector
When the Loop Interrupt block executes, the specified loop will end immediately, and the program will skip to any blocks that are after the loop.
This program has a loop named “01” that is configured to repeat 6 times. However, a second running sequence waits for a touch sensor to be pressed, and uses the Loop Interrupt block to stop the loop early if the touch sensor is pressed.
[image: Flow_Palette_Loop_Ex1]
Figure 81. Program examle with Interrup block. 

SENSOR BLOCKS (yellow tab)
[image: ]
(In order from left to right)
+ Brick Buttons
+ Color Sensor
+ Gyro Sensor
+ Infrared Sensor
+ Motor Rotation
+ Temperature Sensor
+ Timer
+ Touch Sensor
+ Ultrasonic Sensor
+ Energy Meter
+ NXT Sound Sensor
Ultrasonic Sensor Block
The Ultrasonic Sensor block gets data from the Ultrasonic Sensor. You can measure the distance in either inches or centimeters and get a Numeric output. You can also compare the distance to a Threshold Value to get a Logic (True or False) output. You can also detect other ultrasonic signals in “listen only” mode.
[image: Sensor_Palette_Us_128x128]
Figure 82. Ultrasonic Sensor Block.
[bookmark: ChooseTheSensorPortAndMode]Choose the Sensor Port and Mode: 
[image: Sensor_Palette_Us]
Figure 83. Ultrasonic Sensor Block setting.
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[image: http://localhost:58401/localizedMapping_B90BDB05-F70E-4B0B-8CEA-031DCF197215/nonlocalized/editor/resources/content/4.png]Outputs
[bookmark: Mode_MeasureCentimeters]Use the Port Selector on the top of the block to make sure that the sensor port number (1, 2, 3, or 4) matches the port on the EV3 Brick that the Ultrasonic Sensor is connected to.
Use the Mode Selector to select the mode for the block. The Inputs and Outputs available will change depending on the mode:
· Measure – Distance – Centimeters. This mode outputs the distance in centimeters in the Distance in Centimeters:
[image: Sensor_Palette_UltrasonicSensor_Measure_Distance_Cm]
Figure 84. Ultrasonic Sensor Block set in Measure-Distance-Centimetres mode.
· [bookmark: Mode_CompareCentimeters]Compare – Distance – Centimeters. This mode compares the distance in centimeters to the Threshold Value using the selected Compare Type. The True/False result is output in Compare Result, and the distance in centimeters is output in Distance in Centimeters.
[image: Sensor_Palette_UltrasonicSensor_Compare_Cm]
Figure 85. Ultrasonic Sensor Block set in Compare-Distance-Centimetres mode.
· Compare – Presence. The Compare – Presence mode listens for other ultrasonic signals in “listen only” mode. The Ultrasound Detected output will be True if a signal is detected, otherwise False.
[image: http://localhost:58401/localizedMapping_B90BDB05-F70E-4B0B-8CEA-031DCF197215/nonlocalized/editor/resources/content/Sensor_Palette_UltrasonicSensor_Compare_Presence.png]
[bookmark: Mode_CompareInches][bookmark: Mode_ComparePresence][bookmark: Mode_Centimeters][bookmark: Mode_Inches]Figure 86. Ultrasonic Sensor Block set in Compare-Presence mode.

Gyro Sensor Block
The Gyro Sensor block gets data from the Gyro Sensor. You can measure the rotation rate or rotation angle and get a Numeric output. You can also compare the sensor data to a Threshold Value to get a Logic (True or False) output.
[image: Sensor_Palette_Gyro_128x128]
Figure 87. Gyro Sensor Block.
Choose the Sensor Port and Mode: 
[image: Sensor_Palette_Gyro]
Figure 87. Gyro Sensor Block setting.
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Use the Port Selector on the top of the block to make sure that the sensor port number (1, 2, 3, or 4) matches the port on the EV3 Brick that the Gyro Sensor is connected to.

Use the Mode Selector to select the mode for the block. The Inputs and Outputs available will change depending on the mode.
· [bookmark: Mode_MeasureAngle]Measure – Angle. The Measure – Angle mode outputs the rotation angle in Angle. The angle is measured relative to the last time the sensor was reset. Use the Reset mode to reset the angle to 0.
[image: Sensor_Palette_GyroSensor_Measure_Angle]
Figure 88. Gyro Sensor Block set in Measure-Angle mode.


· [bookmark: Mode_MeasureRate]Measure – Rate. The Measure – Rate mode outputs the rotation rate in Rate.

[image: Sensor_Palette_GyroSensor_Measure_Rate]
Figure 89. Gyro Sensor Block set in Measure-Rate mode.
· [bookmark: Mode_MeasureAngleAndRate]Measure – Angle and Rate. The Measure – Angle and Rate mode outputs the rotation angle in Angle and the rotation rate in Rate.
[image: Sensor_Palette_GyroSensor_Measure_AngleRate]
Figure 90. Gyro Sensor Block set in Measure-Angle and Rate mode.
· [bookmark: Mode_CompareAngle]Compare – Angle. The Compare – Angle mode compares the rotation angle to the Threshold Value using the selected Compare Type. The True/False result is output in Compare Result, and the rotation angle is output in Angle. 
[image: Sensor_Palette_GyroSensor_Compare_Angle]
Figure 91. Gyro Sensor Block set in Compare - Angle mode.
· [bookmark: Mode_CompareRate]Compare – Rate.  The Compare – Rate mode compares the rotation rate to the Threshold Value using the selected Compare Type. The True/False result is output in Compare Result, and the rotation rate is output in Rate.
[image: Sensor_Palette_GyroSensor_Compare_Rate]
Figure 92. Gyro Sensor Block set in Compare - Rate mode.
· [bookmark: Mode_Reset]Reset. The Reset mode resets the rotation angle of the sensor to 0 (zero). Measurements of the rotation angle measure the motion relative to the last time the sensor was reset.
[image: Sensor_Palette_GyroSensor_Reset]
Figure 93. Gyro Sensor Block set in Reset mode.



Color Sensor Block
The Color Sensor block gets data from the Color Sensor. You can measure the color or intensity of light and get a Numeric output. You can also compare sensor data to an input value and get a Logic (True or False) output.
[image: Sensor_Palette_LightSensor_128x128]
Figure 94. Colour Sensor Block.
Choose the Sensor Port and Mode: 
[image: Sensor_Palette_Light]
Figure 94. Colour Sensor Block setting.
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Use the Port Selector on the top of the block to make sure that the sensor port number (1, 2, 3, or 4) matches the port on the EV3 Brick that the Color Sensor is connected to.

Use the Mode Selector to select the mode for the block. The Inputs and Outputs available will change depending on the mode.:
· [bookmark: Mode_MeasureColor]Measure – Color. The Measure – Color mode outputs the detected color number in Color.
[image: Sensor_Palette_ColorSensor_Measure_Color]
Figure 95. Colour Sensor Block set in Measure-Color mode.

· [bookmark: Mode_MeasureReflectedLight]Measure – Reflected Light Intensity. The Measure – Reflected Light Intensity mode outputs the light intensity in Measured Value.
[image: Sensor_Palette_ColorSensor_Measure_ReflectedLight]
Figure 96. Colour Sensor Block set in Measure-Reflection Light Intensity mode.

· Measure – Ambient Light Intensity. The Measure – Ambient Light Intensity mode outputs the light intensity in Measured Value. 
[image: Sensor_Palette_ColorSensor_Measure_AmbiantLight]
Figure 97. Colour Sensor Block set in Measure-Ambient Light Intensity mode.

· [bookmark: Mode_CompareColor]Compare – Color. In the Compare – Color mode, you can select one or more colors in the Set of Colors. The Compare Result output will be True if the detected color matches any of the selected colors. The detected color is output to Measured Value.
[image: Sensor_Palette_ColorSensor_Compare_Color]
Figure 98. Colour Sensor Block set in Compare- Color mode.

· Compare – Light Intensity. The Compare – Reflected Light Intensity and Compare – Ambient Light Intensity modes compare the detected light intensity to the Threshold Value using the selected Compare Type. The True/False result is output in Compare Result, and the detected light intensity is output in Measured Value. 
[image: Sensor_Palette_ColorSensor_Compare_ReflectedLight]
Figure 99. Colour Sensor Block set in Compare- Light Intensity mode.



Motor Rotation block 
The Motor Rotation block gets data from the Motor Rotation sensor that is built into the Medium Motor, Large Motor, and NXT Motors. You can measure how far a motor has turned in degrees or rotations. You can also get the current power level that a motor is running at.

The Motor Rotation block can also compare the rotation amount or power level to a Threshold Value to get a Logic (True or False) output.
[image: Sensor_Palette_Rotation_128x128]
Figure 100. Motor Rotation Sensor Block.
[bookmark: ChooseTheMotorPortandSensorMode]Choose the Sensor Port and Mode: 
[image: Sensor_Palette_Rotation]
Figure 101. Motor Rotation Sensor Block setting.
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[bookmark: Mode_MeasureDegrees]Use the Port Selector on the top of the block to select the motor port on the EV3 brick (A, B, C, or D) that the motor you want to measure is connected to. The Motor Rotation Block acts like a sensor, but it must be used with a motor connected to a motor port. It cannot be used with a sensor port.
Use the Mode Selector to select the mode for the block. The Inputs and Outputs available will change depending on the mode:
· Measure – Degrees. The Measure – Degrees mode outputs the current motor rotation amount in the Degrees output. The motor rotation is measured in degrees, relative to the last time it was reset with the Reset mode.
[image: Sensor_Palette_RotationSensor_Measure_Degrees]
Figure 102. Motor Rotation Block set in Measure-Degrees mode.
· [bookmark: Mode_MeasureRotation]Measure – Rotations. The Measure – Rotations mode outputs the current motor rotation amount in the Rotations output. The motor rotation is measured in rotations, relative to the last time it was reset with the Reset mode.
[image: Sensor_Palette_RotationSensor_Measure_Rotation]
Figure 103. Motor Rotation Block set in Measure-Rotations mode.

· [bookmark: Mode_MeasureCurrentSpeed]Measure – Current Power. The Measure – Current Power mode outputs the current power level of the motor in the Current Power output..
[image: Sensor_Palette_RotationSensor_Measure_Speed]
Figure 104. Motor Rotation Block set in Measure-Current Power mode.

· [bookmark: Mode_CompareDegrees][bookmark: Mode_CompareRotation][bookmark: Mode_CompareCurrentSpeed]Compare Modes. The Compare modes compare the sensor data (Degrees, Rotations, or Power Level) to the Threshold Value using the selected Compare Type. The True/False result is output in Compare Result, and the sensor data is output in the chosen sensor data type.
[image: Sensor_Palette_MotorRotation_Compare_Mode]
Figure 105. Motor Rotation Block set in Compare- mode.

· Reset. The Reset mode resets the rotation amount to zero (0 degrees or rotations). Future measurements of the motor’s rotation amount using the Motor Rotation sensor will be measured relative to the reset position.
[image: Sensor_Palette_RotationSensor_Reset]
Figure 105. Motor Rotation Block set in Reset- mode.
Resetting a Motor Rotation sensor has no effect on the power level or position of the motor. Only Motor Rotation sensor readings are affected.



Touch Sensor Block
The Touch Sensor block gets data from the Touch Sensor. You can test whether the Touch Sensor is Pressed, Released, or Bumped, and get a Logic (True or False) output.
[image: Sensor_Palette_Touch_128x128]
Figure 105. Toutch sensor picture.
Choose the Sensor Port and Mode: 
[image: Sensor_Palette_Touch]
Figure 106. Toutch sensor setting.
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Use the Port Selector on the top of the block to make sure that the sensor port number (1, 2, 3, or 4) matches the port on the EV3 Brick that the Touch Sensor is connected to.
Use the Mode Selector to select the mode for the block. The Inputs and Outputs available will change depending on the mode: 
· Measure – State. The Measure – State mode outputs the state of the Touch Sensor in the State output. The State is True if the Touch sensor is currently pressed in, and False if not.
[image: Sensor_Palette_TouchSensor_Measure_Touch]
Figure 107. Toutch sensor in Measure-State mode.
· [bookmark: Mode_Compare]Compare – State. In the Compare – State mode, you can choose which state of the Touch Sensor to test (Released, Pressed, or Bumped) in the State input. The True/False value of the selected state is output in the Compare Result. The current state of the sensor is output in Measured Value.
[image: Sensor_Palette_TouchSensor_Touch]
Figure 108. Toutch sensor in Compare-State mode.
[bookmark: Mode_CompareFahrenheit]Timer block 
The Timer block gets timing data from the internal timer in the EV3 Brick. You can measure a time interval in seconds and get a Numeric output. You can also compare a time to a Threshold Value to get a Logic (True or False) output.
[image: Sensor_Palette_chrono_128x128]
[bookmark: ChooseTheTimerNumberAndMode]Figure 109. Timer block picture.

Choose the Timer Number and Mode: 
[image: Sensor_Palette_Timer]
Figure 110. Timer block setting.
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Use the Mode Selector to select the mode for the block. The Inputs and Outputs available will change depending on the mode. 
Use the Timer input to choose a timer number. The EV3 Brick has eight timers, so you can time up to eight different things together.

· [bookmark: Mode_MeasureTime]Measure. The Measure mode outputs a timer value in the Elapsed Time. Time is measured in seconds, starting at the last time the timer was reset using the Reset mode (or from the beginning of the program if the timer has never been reset.
[image: Sensor_Palette_TimerSensor_Measure_Time]
Figure 111. Timer block setting in Measure mode.

· [bookmark: Mode_CompareTime]Compare. The Compare mode compares a timer value to the Threshold Value (in seconds) using the selected Compare Type. The True/False result is output in Compare Result, and the timer value is output in Elapsed Time.
[image: Sensor_Palette_TimerSensor_Compare_Time]
Figure 112. Timer block setting in Compare mode.

· Reset. The Reset mode resets the timer specified by the Timer input to zero. The timer starts timing again immediately from zero.
[image: Sensor_Palette_Timer_Reset]
Figure 113. Timer block setting in Reset mode.

Brick Buttons Block
The Brick Buttons block gets data from the Brick Buttons, which are the five buttons (Left, Center, Right, Up, and Down) on the face of the EV3 Brick. You can find out which button is pressed and get a Numeric output. You can also test one or more buttons to check if one is Pressed, Released, or Bumped, and get a Logic (True or False) output.
[image: Sensor_Palette_PBrickButtons_128x128]
Figure 113. Brick Buttons Block picture.
[bookmark: ChooseTheMode]
Choose the mode:
[image: Sensor_Palette_Button]
Figure 114. Brick Buttons Block setting.
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Use the Mode Selector to select the mode for the block. The Inputs and Outputs available will change depending on the mode. The modes are described below.

· Measure. The Measure mode outputs the ID of the button that is currently pressed to Button ID.
[image: Sensor_Palette_Brick_Buttons_Measure_Mode]
Figure 115. Brick Buttons Block set in Measure mode.

· Compare. In the Compare mode, you can choose which state of a button to test (Released, Pressed, or Bumped) in the Action input. You can also test a set of buttons to see if any of them matches the specified state.
[image: Sensor_Palette_BrickButton_Compare_BrickButtons]
Figure 116. Brick Buttons Block set in Compare mode.

In the Set of Brick Button IDs, select the button or the set of buttons you want to test. The Compare Result will be True if any of the selected buttons matches the specified Action. The ID of the button, which matches the specified action, will be output in Button ID.


The other tools (red, blue and light blue tabs) are usd for more advanced programming. More information about each block functions and use are provided inside the EV3 Mindstorms software (Help).  


DATA BLOCKS (red tab)
[image: ]
(In order from left to right)
+ Variable 
+ Constant
+ Array Operations
+ Logic Operations
+ Math
+ Round
+ Compare
+ Range
+ Text
+ Random


ADVANCED BLOCKS (blue tab)
[image: ]
(In order from left to right)
+ File Access
+ Data Logging
+ Messaging
+ Bluetooth Connection
+ Keep Awake
+ Raw Sensor Value
+ Unregulated Motor
+ Invert Motor
+ Stop Program


MY BLOCKS 
[image: ]
When the same segment of a program is repeatedly used in many programs that is a good time to create a My Block. Once my Block is created, you can simply insert that single block into future programs within the same project.





4.5 [bookmark: _Toc464137488]Hardware Page

The Hardware Page provides a range of information about your EV3 Brick. It is always located in the lower right-hand corner when working with both Programs and Experiments and can be collapsed when needed using the Expand/Collapse tab. Even when collapsed, the Hardware Page Controller will be visible, allowing you to download your program or experiment.

The different Hardware Page Controller buttons have the following functionality:

[image: ]
1. Download - Downloads the Program or Experiment to the EV3 Brick

2. Download and Run - Downloads the Program or Experiment to the EV3 Brick and runs it immediately

3. Download and Run Selected - Downloads only the highlighted blocks to the EV3 Brick and runs them immediately

4. Upload - Uploads your collected datasets from the EV3 Brick to your Experiment

The EV3 text in the small window at the top will turn red when an EV3 Brick is connected to your computer.


Brick Information

The Brick Information tab displays important information about the EV3 Brick that is currently connected, such as EV3 Brick name, battery level, firmware version, connection type, and memory bar. It also gives you access to the Memory Browser and Wireless Setup tools.
[image: ]
Figure 117. Brick information tab.


Port View

The Port View tab displays information about the sensors and motors connected to the EV3 Brick. When your EV3 Brick is connected to the computer, this information is automatically identified and you will be able to see the live values. If your EV3 Brick is not connected, you can still set up the Port View tab manually. Select a port, then select the appropriate sensor or motor from the list.
[image: ]
Figure 118. Port View tab.

Available Bricks

The Available Bricks tab shows the EV3 Bricks that are currently available for connection. You are able to choose which EV3 Brick you want to connect to and the type of communication. Also, you can disconnect an existing EV3 Brick connection.
[image: ]
Figure 119. Available Bricks tab.


4.6 [bookmark: _Toc464137489] Content Editor

The Content Editor offers a convenient way for users to document the purpose, process, and analysis of their projects. You can include text, images, videos, sound effects, and even building instructions. It is also a convenient, paperless way for educators to monitor and evaluate student projects. Content Editor is also the place where already-made content - for example, Robot Educator tutorials and purchased LEGO Education activity packs is displayed and used.

Each page can be customized with different layouts and can automatically perform a range of actions, such as opening specific programs or highlighting a particular programming block.
The Content Editor is located in the top right corner of the EV3 Software and is available whether you are working with a Program or an Experiment. You open the Content Editor using the large button with the book icon. Once open, you will be able to see whatever content has been made for the project: for example, a Robot Educator tutorial.

The Content Editor consists of the following main areas and features: 
[image: ]
Figure 120. Content editor.

1. Open/Close Content Editor - Here you open and close the Content Editor.
2. Edit/View Mode - Allows you to view or edit your pages.
3. Page Navigation - Go to the next or previous page.
4. Teacher/Student Toggle - Switch between the Student Page and Teacher Notes while viewing the content. This functionality is only available in the Teacher version of the EV3 Software.
5. Page Title - Add a title to your page.
6. Page Area - This is where the main content is shown and edited.
7. Media Icons - Select what content type you wish to add to the page area.
8. Page Thumbnails - Go to a specific page using the thumbnail images. In the Teacher version of the EV3 Software, Teacher Notes will also be available.
9. Add/Delete Page - When adding a page, you get to choose from fourteen different templates.
10. Page Setup - Make special settings for each page, such as format, page action, and navigation to the next page.




4.7 [bookmark: _Toc464137490]Tools

In the top menu bar of the EV3 Software you will find a number of small Tools that can add extra functionality and support to your EV3 Software experience.

Sound Editor
Create your own sound effects or customize one from our selection of official EV3 Sound files. The sounds can then be used for programming your robot by use of the Sound Programming Block.

Image Editor
Make creative use of the EV3 Brick Display by designing original images or customizing existing images. The images can then be used for programming your robot by the use of the Display Programming Block.

My Block Builder
Sometimes you make a great miniprogram that you want to use again in another project or program. My Block Builder helps you take this miniprogram and create a unique My Block where you define the name, icon, and parameters that are relevant for you. My Blocks will automatically be archived in the My Block Programming Palette.

Firmware Update
Periodically, updated firmware will become available for your EV3 Brick. We recommend that you install new versions as they become available. This tool will tell you if there is a new firmware version available and help you update it on your EV3 Brick. 

Wireless Setup 
In case you wish your EV3 Software to communicate with your EV3 Brick using Wi-Fi, this tool will help set up the wireless connection.
To do so, you will need to acquire a Wi-Fi USB dongle for the EV3 Brick and enable Wi-Fi communication on the EV3 Brick.

Block Import
Add new blocks to your Programming Palettes. This can be new LEGO Programming Blocks or blocks developed by other manufacturers: for example, in relation to a third-party sensor. These Blocks first need to be downloaded to your computer - then you can import them into your EV3 Software using this tool.



Memory Browser
It is easy to lose track of what you have stored on your EV3 Brick. The Memory Browser provides an overview of memory use on your EV3 Brick (including an SD card if you have it inserted). You can use the Memory Browser to transfer programs, sounds, graphics, and other files between your EV3 Brick and a computer, and copy and delete files that are already on your EV3 Brick.

Download as App
Advanced users may enjoy the challenge of creating applications for generic tasks on the EV3 Brick. An EV3 Brick app is made as a normal EV3 program, but when downloaded to the EV3 Brick
using this tool, it will show up as a new app in the Brick Apps screen, together with the default apps such as Brick Programming and Port View.

Import Brick Program
This tool will enable you to import a program made in the Brick Program App on the EV3 Brick to the EV3 Software programming environment. Your program can then be further refined using the full functionality of the EV3 Software.


4.8 [bookmark: _Toc459151101][bookmark: _Toc464137491]Examples of Lego Mindstorm EV3 programmes 

4.8.1 [bookmark: _Toc459151102][bookmark: _Toc464137492]Example no.1 “One meter“

The task is to make the robot go exactly one meter distance. The robot performs the role of visualization - created a program tested and checked for correct functioning. Possible solution of the program shown in screenshot of the programme (variables can vary – it can be selected different type of motor, rotation mode or power):
[image: ]
Figure 121. Programme  „1 meter “.
[bookmark: _Toc459151103]

4.8.2 [bookmark: _Toc464137493]Example no.2 “Square“

The task is to create a program where EV3 LEGO robot drives in a path of square.
Possible solutions program example (variables can vary by selecting a different type of motor rotation mode, power or steering torsion angle):
[image: ]
Figure 122. Programme  “Square“.
In this program the first block gives order to drive straight forward at speed 52, going distance of 3 full rotations of the robot wheels on the motors B and C. The second block gives order to turn steering wheel 52 going at speed 52 till the robot wheals on the motors B and C will make one full rotation. This action is repeated 4 times (as identified in yellow block).  


[bookmark: _Toc464137494]5	The Edurob EV3 Controller App

The Edurob EV3 controller app has been implemented using Unity3D for Android devices. It operates via a Bluetooth connection with the brick enabling some direct control of motors and sensors as well as the ability to fire EV3 applications created in the Mindstorms software, and stored on the brick.
5.1 [bookmark: _Toc464137495]Pairing the EV3
Bluetooth pairing your Android device with the brick must be done before the app can be connected. The steps are as follows:
· Ensure Bluetooth is enabled on your Android device in settings. You should see a Bluetooth icon in the devices status bar if it is enabled.
· Turn on the EV3 brick (using the centre button)
· Right button across to settings menu
· Scroll down to ‘brick name’ and give your brick a distinct name so that you know which one you are connecting to.
· Now scroll to Bluetooth settings.
· Select visibility and Bluetooth check boxes.
· Search for Bluetooth devices on your Android device.
· Select to pair with the EV3
· Allow connection on the brick and select the default passkey ‘1234’.
· Enter the passkey ‘1234’ on the Android device
· Your device should now pair with the brick.
· The following (3rd party) video summarises the process… https://www.youtube.com/watch?v=rcHiBrsUrRQ (though do NOT turn on the iphone setting as they advise)
5.2 [bookmark: _Toc464137496]Installation of the App
The Edurob EV3 Robot controller app can be installed by visiting the Google Play Store page at https://play.google.com/store/apps/details?id=uk.org.isrg.edurob.robotcontroller&utm_source=android.downloadatoz.com 


5.3 [bookmark: _Toc464137497]Using the Edurob EV3 Controller App
The first screen on starting the app enables selection of your robot. This app is currently distinct from the NAO app and is only for EV3 but they will be combined when more complete versions are finalised, and the NAO app will then become available from this screen.
[image: ]
Your app should open to the Activity control screen showing the robot as ‘Disconnected’. Press on the disconnected icon to enter the Bluetooth connection setup screen.
[image: ]
On the Bluetooth connection setup screen, you can connect to the correct EV3 (if more than one is present). You should have already given your EV3 brick a distinct name using either the brick’s menus, or the Mindstorms software to avoid any confusion between robots, and you should also have paired your device with your brick via Bluetooth.
Now type your distinct EV3 name in the connection setup box and click connect.
[image: ]
You will now be taken to the EV3 Configuration screen. Here you can enter program paths/names that you want to fire on the robot, or load a set of default program paths/names. 
[image: ]
Below is the configuration window with a program path added to fire the MoveSquare behaviour.
[image: ]
In this window, you can also see the current configuration of the connected robot to see which motors and sensors are connected in which ports. 
Press the back arrow to return to the Activity Control screen. You should now see the Connected icon.
[image: ]
The button at the top left of the screen takes you to the language selection screen. Selecting your language flag returns you to the Activity Control screen.
[image: ]



To add a new scenario press ‘add scenario’.
[image: ]
Give your new scenario a name, and then click add new, you can choose an action, an input or an output.
[image: ]
The two action options are add motion and run program.
[image: ]
Select run program and it inserts the program block
[image: ]
Tap the run program block to edit it. Select the program you want the block to run from the dropdown. You can also add text to be displayed on the screen during the program run.
[image: ]
[image: ]
Use the back arrow to save your program. It will now appear in the list.
[image: ]
You can now use the Edit Lock toggle to either re-edit your scenario, or to run it. If you lock the Edit Lock, and tap on your program, it will run.
[image: ]
You must pause the program and then press back to return to the menu.
The Drive Robot program  default behaves like a robot remote control. On playing the robot you get arrows you can hold to manually drive the robot.

On Editing the program you can switch the motor speed and direction to allow for different robot motor configurations.
[image: C:\Users\cmp3burtoam\AppData\Local\Microsoft\Windows\INetCache\Content.Word\Screenshot_2016-10-13-15-52-07.png]


[bookmark: _Toc464137498]6 The NAO robot

There are several versions of the NAO robot which can be distinguished using the Aldebaran guide here: http://doc.aldebaran.com/1-14/family/body_type.html . The Edurob interactions have been developed using a NAO v4 with H25 body type.

6.1 [bookmark: _Toc464137499]Parts of the Robot

The robot body has shoulder, elbow and wrist joints with prehensile hands (2 fingers and a thumb), enabling realistic humanoid upper body movements. In the lower body, hip, knee and ankle joints allow for bipedal movements. The head joint allows freedom of movement of the head from side to side and up and down to enable the robot to turn his head in a humanoid fashion (see figure 5.1). 
The sensor array in the robot consists of: 
· Front, back and 2x lateral microphones for 3D sound recognition.
· 2x front cameras for stereo ‘vision’
· Infrared emitter/receiver
· eye LEDs
· tactile head sensors (x3)
· Chest button
· Sonar sensors
· Pressure sensors under feet
· Bumpers on feet
· Tactile sensors on hands

The robot technology is also equipped with:
· Image recognition (requires training)
· Face recognition (requires training)
· Voice recognition
· Reaction to voice commands
· Text to speech voice simulation

[image: ../_images/nao_h25_pres.png]
Figure 5.1 – The NAO v4 H25 robot showing features and sensors

[bookmark: _Toc464137500]6.2	Connecting to and setting up the NAO robot for use with the Edurob developed content and application

[bookmark: _Toc464137501]6.2.1		Compatability
The Edurob controller and interactions have been developed for the latest version of the NAO firmware (2.1.4). If your NAO is still on the 1.x.x.versions of the software you will need to update it. Update NAO to supported versions of firmware and get latest Choregraphe software
Full NAO Upgrade Instructions:
Available at http://doc.aldebaran.com/index.html . Select ‘NAOqi Doc 2.1’, and then ‘Upgrade my robot’.
You should use the NAOQI OS - 2.1.4 atom system image
Available at https://community.aldebaran.com/en/resources/software You will need to be signed in to your Aldebaran NAO owner’s account.

[bookmark: _Toc464137502]6.2.1		The Nao Communication Server
The robot is required to be running the Nao Communication Server in order to communicate with the app. This can be installed directly from within the Edurob NAO Communicator app, which is available on Google Play Store here (This app has been modified under license from the 3rd party app NAO Communicator developed by Northern-Stars.de :
http://northernstars-wiki.wikidot.com/projects:naocom )
Install the Edurob NAO Communicator app on your android device using the Play Store link https://play.google.com/store/apps/details?id=eu.edurob.nao.communicator&hl=en_GB .
To install the server, you must ensure your robot can be connected to your phone via WiFi and has an internet connection – if this is the case, on the robot’s web page you should see the following with 2 green lights on the web and download pages. If you do not have these green lights, then you must follow one of the following procedures:

[image: Robot Web Page - Google Chrome]

Method 1 (where you have direct access to an internet router)
· Wire your robot to your internet router.
· Connect to your laptop wirelessly to the router.
Method 2 - Using a hosted Network on your laptop:
1. Download the batch files in the zip and extract them on your machine. http://edurob.eu/resources/HostedNetworkBatchFiles.zip
2. Run the ‘start tethered network’ batch file as administrator (i.e. right click the file and select ‘run as administrator’ from the dropdown menu). 
3. Connect the robot to your machine via Ethernet cable and boot the robot.
4. Get the robot’s IP address (tip: press his chest button and he will tell you this)
5. At the robot’s webpage (to get there type the IP address of the robot into your browser bar)
6. Set the robot to use your tethered WiFi network.
7. Disconnect the wired robot connection and connect your machine to the network via a wired connection (you need to use the wired connection as your Wi-Fi card is being used to create the tethered network and so will be unavailable).
8. In your network settings share your wired connectivity with the tethered network use right click/properties/sharing tab).
9. Your robot should now have network connectivity and you can connect to it through the hosted network.

The next step is to install the NAO COM (Nao Communicator Server) software.
· Run the NAO Communicator app on your android device
· Add the robot’s IP address to the list (if it is not automatically detected by the app)
· Long press on the robot IP in the list.
· An option will appear at the top of the screen to install the server software.
· Press this and install the communication server to the robot.
· Restart the robot.
· Test connecting and sending commands to the robot with the app to determine whether the server is running (See the section on Using the Edurob Robot Communicator App).

6.2 [bookmark: _Toc464137503]The Robot Software
We use two pieces of software in order to set up and modify behaviours, and to run behaviours on the robot. Choregraphe is the standard software that comes with NAO and we also have our own Edurob NAO Controller app which enables us to fire developed interactions wirelessly and remotely on the robot using an Android device. The following sections describe the important features of the software.
[bookmark: _Toc464137504]6.3.1		Using Choregraphe for Edurob
You will need the corresponding software for the 2.1.4 version of the NAO firmware. Ensure you are using Choregraphe 2.1.4., which is available at: 
https://community.aldebaran.com/en/resources/software/language/en-gb.   

This documentation assumes the user has some knowledge of the use of Choregraphe with the NAO robot. It focuses on the key items which make the programs created in Choregraphe usable with the Edurob NAO Controller app. This includes how to:
· Create behaviours which can be fired and stopped using the app
· Install behaviours to the robot
· Connect the app quickly and easily with the robot  

If the option is available to install Bonjour, please do so as it allows easier connection to the robot’s web page for robot administration purposes.

Creating Choregraphe files to use with the Edurob NAO Communicator.
· Install Choregraphe 2.1.4
· Connect to your robot using this button [image: Screen Clipping].
· Select your robot from the list
[image: Connect to...]

· You will most likely be used to connecting behaviours to the onStart arrow to make them run. We however now need to use NAOQI memory keys to make our behaviours run.
· Click the blue plus button at the left of the stage.
[image: Untitled - Choregraphe]
· Select Add a new key
· Create a key with a name that describes your robot behaviour and hit OK.
· Link your behavior to it the newly created memory key as shown in the capture below.
· Do not link to the onStop output (unless you want your behavior to become unrunnable after one run)
[image: Untitled* - Choregraphe (Try to reconnect in 00:19:52)]
· Use the “Package and install current program to the robot” button to send your behavior to the robot. It looks like this [image: Screen Clipping]
[image: Untitled* - Choregraphe (Connected to Darth.local.)]
· Select the new behavior on the robot application list and set it as default by clicking the flag.
· Doing this forces the behavior to run at robot startup. Once the behaviour is running, the robot awaits the key to be called by the Edurob Robot Communicator app.
· Now you can run your behavior by calling the Memory Key you set up from the app.
Making a behaviour you can end manually:
· If you need you behaviour to be stoppable (useful when running a long dance etc) you can create your set of behaviours and convert them to a box. 
· First drag over the set of icons you want to be able to stop. Right click and select ‘convert to box’ – you can then give it a name, description and icon.
· Right click on your new box and select ‘edit box’
· Click the + next to inputs and in the dropdown for ‘nature’ select onStop. 
· This will create an onStop input (red cross on left of your new box behaviour)
· Now create a new ALMemory Input Key called ‘naocomAbort’, and connect this to the new onStop input
· Your resultant behaviour should now look like the one below with 2 inputs. One to fire the behaviour, and one to end it.
[image: ]
· The Edurob NAO Controller app has an ‘abort’ button, which can be used to end all running behaviours set up in the above way by calling this memory key.

6.3.2 Installing the developed Example Learning Scenarios on the NAO Robot

The example learning scenarios are all available at the EDUROB NAO Choregraphe program downloads page including video cases (here). This page contains short descriptions of the individual interaction files along with links for the downloads required to install the files and also to print any pre prepared media such as card sets etc.
The available programs are summarised in the Appendix 5 table.
The programs can be added as individual learning scenarios, or also by using the Group Choregraphe file – which contains the full suite of interactions available at This quick installer file contains the full suite of interactions listed further down this list (ELS01-22). It enables the interactions to be loaded to the robot in Choregraphe using one file. If you intend using or trying out most of the Edurob Example Learning Scenarios, then this is a good starting point. To install you must unzip the file and open in Choregraphe. You then need to send the programs to the robot using the “Package and install current program to the robot” button, and finally you must mark each of them with a flag to run at startup. 
file: EdurobLearningScenarios.zip (http://edurob.eu/resources/EdurobLearningScenarios.zip )

6.3.3 [bookmark: _Toc464137505]Using the Edurob NAO Controller app

Connecting the App with the Robot:
By installing the ‘aaTetherRN’ Choregraphe behaviour on the robot you will be able to connect your android device directly to it quickly and easily.
· Download and unzip the aaTetherRN behaviour and install it on the robot using Choregraphe’s “Package and install current program to the robot” button as described in the previous section. 
· Set the rpogram as default with the flag icon, to make it run it at startup of the robot.
· On re-booting the NAO will run the program – and state “touch my front head button to start tethering” (This can take a while depending on the number of programs running at startup) 
· Doing so creates a Wi-Fi hotspot named after the robot.
· Connect to this Wi-Fi in your Android device’s Wi-Fi settings.
· Enter the IP address stated by the robot (usually 192.168.0.1) in your Edurob NAO Controller app settings page, and click on the IP in the list to connect to the robot.

· When adding a new behaviour, you should ensure it is running on the robot before trying to call it from the Android app. The program has to be running to make the ALMemoryKey live.
· In the App connect your robot.
· You can then call your behaviour using the ALMemoryKey you set up.
· Type it in the New Custom Event box and click add new event.
· A button to run it will appear in the custom functions section below.
[image: ] 

App Functions

On running the app, the first job is to connect the robot.

The Connect Screen

Ensure the robot hotspot is running. Connect to it in your Wi-Fi settings, and then run the Edurob NAO Communicator App. The scan for devices button should now find your robot. If it does not, you can type the robot IP Address and hit ‘add device’. Once added tap on the robot’s name in the list to connect. You should see the message ‘Connected’.

[image: ]                  [image: ]

Once the app is connected you have a number of tabs you can access by either utilising the menu at the top left of the screen, or by swiping to the left/right. The following section describes the available screens.

NAO Status Screen

This displays the robot name in the change NAO’s Name section. To change the robot’s name, type a new name here and hit OK, then restart the robot. You can turn on or off the robot’s Autonomous Life functionality. (This is the functionality that makes the robot look around, listen for commands, and breathe.) There are also controls to alter the system and player volume, and controls to set the stiffness of the robots joints.
[image: ]

The Speech Screen

The speech screen allows the user to type speech for the robot to speak. Type in the text to say box at the top, and hit ‘Say text’ to speak it. There is a save text option, which saves what you have typed into a dropdown list. Clicking on the list (to the left of the bin icon) brings up the full dropdown list of saved text. This allows pre-preparation of some texts to say, and quick selection of this text for use in robotic ‘Wizard of Oz’ conversational interactions. There is an additional speech settings tab within this screen which allows selection of:
· Language
· Voice
· Speech rate (via slider bar)
· Speech modulation (via slider bar)
· Speechvolume (via slider bar)

[image: ]      [image: ] 

The Functions Screen

This screen is where the robot behaviours may be found. 

Groups of default behaviours are located in the dropdowns. These include:
· Basic Functions:
· Stand up
· Sit down
· Hello
· Shake hands
· Wipe forehead
· Tracker functions:
· Face Tracker, 
· Red Ball Tracker
· Dances:
· Thai Chi
· Caravan Palace ** WARNING! May make robot fall!
· Gangnam Style
· Evolution of Dance  ** WARNING! May make robot fall!
· Vangelis Dance
· Eye of the tiger.

[image: ]  [image: ]  

New custom events can be added by following the process described previously, and these appear in the Custom Functions list. We have also prepared a full set of key call custom functions to use with the EDUROB Example Learning Scenarios ELS01-ELS22. To access these on the app they need to first be installed onto the robot by FTP, as the app populates this list from a file stored on the robot.  The steps to do this are as follows:
· Download the “almemory_custom.events” file from the Edurob Website at http://edurob.eu/resources/almemory.zip 
· Extract it from the zip file.
· Connect your computer to the robot’s Wi-Fi hotspot. 
· Using an FTP client such as WinSCP (available at) https://winscp.net , connect to the robot by using [robot name].local The username and password are both “nao” by default, and the port 21 can be used with FTP protocol (as shown in the screen grab below).
· In the naocom folder backup, and then overwrite the “almemory_custom.events” file with the one you have downloaded. 
· Restart the robot and app. On restarting the robot and the app, the new file will be loaded giving a fully populated list in the custom functions tab.

[image: ]


The Edurob Activities Screen

The Edurob Activities tab is custom to the Edurob version of the controller. It contains a number of useful functions grouped together to enable quick and easy use of the robot for the 22 example learning scenarios detailed in the Edurob Curriculum document (And summarised in Appendix 5 of this document). 

It includes:
· Text to speech functions
· Remote control (stepwise)
· ….. potentially more here






[image: ] 


The Programming Screen

This tab (from the orginal app) enables some interactions to be strung together using an iconic programming interface. It has been maintained in the Edurob version, as it is foreseen it may have some uses in certain higher functioning groups of students, and could potentially be used to train sequencing tasks.

 [image: ]  





[bookmark: _Toc464137506]7 Piloting

The pilot plan defines the scope and objectives of the pilots, as well as identifying the pilot participants, where, and how the pilots will be conducted. It also includes a schedule for deploying and conducting the pilots and plans for sessions and communicating with pilot participants, evaluating the pilot execution, identifying risks and contingencies, and other key activities that occur during a pilot deployment.
A thorough planning of the pilot also aims to ensure that the participating trainees and trainers identify and understand their roles and responsibilities, and focus on carrying out the pilot development, testing, and deployment activities successfully, in cooperation with the local partners. The outcome of the pilots’ assessment will be validated robotic based on learning scenarios & a didactical toolkit. 
Roles

Tester (Participant)
Testers should be adolescents/young adults with mild learning difficulties aged 16+

Moderator (Evaluator)
• Sets up equipment, initiates robot scenarios, and writes down comments and observational notes.
• Describes the purposes of the test to the participant.
• Responds to questions or concerns that the participant may have, when appropriate.
• Conduct the test, guiding the user through each learning scenario.
• Administers piloting records.
• Prepare national report.

[bookmark: _Toc459151104]Ethics

The ethics permission in United Kingdom, Italy is following national legislation and defined procedures. The consent forms prepared according UK regulations are included in appendices X. 
In Turkey this rule applies does not matter if child has disabilities or not. The researchers do not have to ask educational authority but sharing the study results is recommended (which is very important to exploit the project and results).
Lithuania, Bulgaria, Poland: do not have legal regulations and procedure for the ethics permission at national level. The activities involving people with special needs /learning disabilities needs to be permitted/consent according the procedures defined at institutional level. 
The general rule for testing or implementing any method/techniques/application/course material involving children is - to have written and signed permission from parents. 
[bookmark: _Toc459844881][bookmark: _Toc459845008][bookmark: _Toc459846062][bookmark: _Toc459846104][bookmark: _Toc459846163][bookmark: _Toc459927174][bookmark: _Toc459927204][bookmark: _Toc459928611][bookmark: _Toc459928653][bookmark: _Toc460273669][bookmark: _Toc460278172][bookmark: _Toc460278688][bookmark: _Toc464037693][bookmark: _Toc464071103]The consent forms provided in appendices X may be use adopted/simplified according the needs of the local en-user organisation. 
7.1 [bookmark: _Toc464137507]Implementation of pilots

7.1.1 [bookmark: _Toc459151105][bookmark: _Toc464137508]Procedure/study regimen

Each session may last between 10 to 20 minutes/ per student.

The total number of sessions per each student is 16 (8 control sessions + 8 sessions with robot intervention). 

The sessions can be planned in the structure presented below in case of pilots executed by one teacher and/or researcher team: 

1st pilot period = 1 trainer (team) x 5 students x 4/5 weeks x 4 sessions/week (ABAB)
2nd pilot period = 1 trainer (team) x 5 students x 4/5 weeks x 4 sessions/week (ABAB)
3rd pilot period = 1 trainer (team) x 5 students x 4/5 weeks x 4 sessions/week (ABAB)

Teacher and researcher agree a timetable for the test sessions (3/4 per week for four/five weeks but please see note under analysis). Some spacing of sessions is preferable to sample the natural variation learners experience in arousal and fatigue over the course of the day and to allow recovery between sessions as the activities may be tiring. Duration of each session to be determined by teacher and pupil but sessions expected to be between 10 and 20 minutes. Alternating between conditions on a weekly basis as depicted in the diagram (Fig. 3) below allows learners to have a sequence of sessions in the same condition to adapt more quickly to the intervention and to experience some stability. 

Figure 123. Test sessions’ timetable example.

7.1.2 [bookmark: _Toc464137509] Piloters

Teacher identifies piloters to work with: they should be adolescents/young adults with mild learning difficulties aged 16+
Selection and register of the piloters

Each pupil abilities should be assessed using Students Assessment Tool (Appendix 10) and registered in Appendix 1.

7.1.3 [bookmark: _Toc464137510]Selecting the Learning Scenarios

Teacher identifies overall learning objective from one or more learning areas described in D4.1 section “EDUROB teaching strategies” and breaks this down into sub-goals (learning atoms) that could be tackled in each of the learning sessions. 
For example, if the learning objective is to learn a second language, the robot could reward the pupil with a phrase, sound or dance if they correctly name the object either the teacher or robot shows the child. 



7.1.4 [bookmark: _Toc464137511]Setting the Robot

Build the robot appropriate for the chosen learning scenarios 
The majority of the scenarios suitable for Lego EV3 Educational Set using Educator Vehicle
You can download the instructions for the robots in the LEGO MINDSTORMS EV3 Core Set (LEGO# 45544) using the links below or just use instructions inbuilt in the Lego Mindstorms EV3 software. 

Educator Vehicle (with attachments)
http://robotsquare.com/2013/10/01/education-ev3-45544-instruction/ 


Upload appropriate programmes to the Lego Mindstorms EV3 robot and test

In order to download to your robot already prepared programmes please follow steps:
· Open the LEGO MINDSTORMS Education EV3 software.
· Cklick  File - Open Project… - navigate in the open window to find in your computer stored program file, select appropriate file and cklick Open.
· Follow one of three different ways to run this program on your EV3 Brick:
1.1. Click the “Download” button in the software:	
[image: ]1 - Download - Downloads the Program to the EV3 Brick





Then select and run the program on the EV3 Brick:
 If the programme was already played it will appear on EV3 Brick in the Run Recent screen:
[image: ]
Figure 124. Run Recent screen.
This screen will be blank until you begin to download and run programs. It is the most recently run programs that will be displayed on this screen. The program at the top of the list which is selected by default is the latest program run.

Otherwise should be used File Navigation screen - this screen is where you will access and manage all the files on your EV3 Brick, including files stored on a SD Card.
Files are organized in project folders, which in addition to the actual program files also contain sounds and images used in each project.
[image: ]
Figure 125. File Navigation Tab and screen view.

2. Click the “Download/Run” button in the software. The program will download and then run immediately – please be sure, the robot (EV3 Brick) is connected by the cable to your computer.
[image: ]2 - Download and Run - Downloads the Program or Experiment to the EV3 Brick and runs it immediately




3. Click the green arrow on the Start block in the software. The program will download, and the sequence will run immediately - please be sure, the robot (EV3 Brick) is connected by the cable to your computer.


Use Wizard of Oz
The teacher might have to use Wizard of Oz to ensure the robot responds at the right time if speech recognition not currently sensitive enough (NAO robot case). The control situation would just involve the teacher rewarding the pupil. The situation could be made more complex by learning more words and then putting phrases together. For some of the less able students a basic learning atom is to associate their own actions with an outcome (cause and effect). The robot (or teacher in the control situation) would respond positively if the student made a required action or sound. This task could be made more complex by requiring the pupil to make a series of actions or sounds which would increase the demand on their memory. Likewise, a learning atom could be to respond to a command or action of the robot (eg. robot raises right arm). If the pupil correctly responds to one action, the robot could then increase the number of responses they demand from the student. This approach could be used to not only increase memory but to learn number by copying the number of time the robot repeats an activity. 

7.1.5 [bookmark: _Toc464137512]Implement the session

This is step by step list of required actions that have to be performed during the test session by evaluator:
· Before starting testing sessions each participant or his/her representative should sign Ethic consent document 
· Explain why the Participant is here
· Explain what is expected from the Participant
· Mention that it is OK to ask questions at any time
· Ask for any question
· Fill up the Appendix 1 that needs to be completed for each student using Student Assessment Tool.
· Start test session – participants start to play game for 10 to 20 minutes. 
· Thank for attention and hand appropriate give-away
· Observers and/or evaluator should consolidate their comments in Appendix 2, Session Register form.

The explanations of the Session Register form provided below:
	
	Session Register object
	Explanation

	1
	Date
	Date of the session

	2
	Attainment levels (Maths, English, IT)
	Specific subject targeted (Maths, Language (EN, etc…))

	3
	Overall learning objective
	1. Imitation – reinforcing behaviour.
2. Cause and Effect – associating action with behaviour.
3. Problem solving – through spatial reasoning, coordination.
4. Speech – improving speaking and listening through robot interaction.
5. Social Learning – how to act, appropriate behaviour.

	4
	Learning  scenario No
	Please refer to  Appendix 4 to identify which Learning Scenario number was used

	5
	Sequence of learning atoms required to achieve overall objective
	Please refer to  Learning Atoms in the Appendix 4 – the learning atoms are identified to each learning scenario

	6
	Robot to be used	
	NAO / LEGO EV3 – wich robot was used in particular session

	7
	What was the specific goal for this session?
	More details to Specific subject targeted

	8
	How would you rate their progress towards today’s learning goal?	
	0 No progress 
1 Small amount of progress 
2 Good progress but goal not achieved 
3 Achieved today’s goal

	9
	How would you rate their level of engagement during the session?
	0 No focus
1 Low and minimal levels – emerging / fleeting  
2 Partly sustained 
3 Mostly sustained 
4 Fully sustained

	10
	How much did you have to help them (show them what to do, tell them what to do next?)	
	0 Couldn’t do any part of the task without help 
1 Some physical intervention 
2 Prompting but not any physical intervention 
3 No help needed

	11
	Any changes you want to make before the next session?
	How did the session go?
How did the pupils respond to the session and the robot mediated task in general? 
What will you do differently in the next session? 
– summarised per student

	12
	Any other comments you wish to record?	
	- summarised all comments

	13
	Session ID A/B
	A - alternative intervention aimed at achieving the same learning objective as the robot (the control).
B - intervention with robot to archieve the same teaching goal.



Other observers are allowed to be in same room as participant or can monitor session from other room (if there are technical possibilities).

7.1.6 [bookmark: _Toc464137513]Debriefing sessions

Debriefing interviews will be carried out with teachers after the testing (see Appendix 3, Debriefing).
1) Usefulness: Do you think the robot is helpful? If yes / no, why? Provide examples. 
a. What measurements would you use to assess the effects of robots? 
2) Barriers: What are the main barriers encountered while using the robots?
3) Future: What's next? How do you see the use of robots in your daily practice in the next few years?
[bookmark: _Toc459846170]

7.2 [bookmark: _Toc464137514]Collecting Results

Sessions will be video recorded.
Appendix 2, Session Register form gives a template that will be used to record after each session the teacher’s overall impressions of each session and to prompt reflection on whether plans for future sessions should be changed.
During the session evaluator and observers should write down and make remarks about events occurred during the session.
Evaluator conducting sessions should be domain specialist that has experience working with students with mild learning disabilities.
Evaluators have to note down every single event and create enter it in the pilot record document.
Observers should pay more attention for noticing events, because evaluator has to be focused on conducting learning situations.
The templates for piloting are merged in to one excel file (see Appendix 9).


The collected results will consist of:
· Appendix 9. Trainer register.
· Appendix 1. Pupil Register (using Appendix 10. Assessment Tool)
· Appendix 2. Session Register data – all data presented in the provided template as it is, except position 11 – summarised per student, and position 12 - summarised all comments.
· Appendix 3. Debriefing – summarised outcomes of debriefing sessions from each pilot site. 


7.3 [bookmark: _Toc459846171][bookmark: _Toc464137515]Evaluation process

The aim of the pilot assessment is to prove (validate) effectiveness of robotic mediated teaching and learning strategies. 

This strategy aims to collect data and analyze the preferences of contemporary learners for using robotics’ technology in the classroom/laboratory. It will also allow analysing the requirements which might develop students with learning disabilities acquiring cognitive abilities, transferable & social skills (communicative, collaborative). 
[bookmark: _Toc448350257]
[bookmark: _Toc459151106]Outcome measures
Video analysis of Engagement, Goal achievement and Teacher/tutor assistance for all three designs (completing Record sheet as back up: see Appendix 2)

[bookmark: _Toc448350259][bookmark: _Toc459151107]Analysis
Video sessions would be coded using OBANSYS free to download from http://obansys.com/ (available for iOS 7.0 or later, compatible with iPhone, iPad, and iPod touch) using the Child’s play template. It is possible to code the activities on one run through each recording. It means it will take an hour to code an hour of video recording. Coding would record duration of engagement (time pupil looking at robot, learning materials or teacher/tutor), frequency of goal achievement (in terms of atoms) with or without teacher help. OBANSYS presents these data as raw figures or as a percentage of the session which is what we need as session duration will vary. 
If video recording is impossible in Bulgaria, OBANSYS could provide real-time coding for later analysis. For those partners who are able to video record, some sessions could be coded again or by a second coder to provide a check on reliability.

Statistical analysis is then carried out by comparing scores from control sessions with those from intervention sessions within a participant using a non-paired test. This is one of the reasons for running a large number of sessions with each participant. However, if EduRob partners are able to collect the numbers of participants stated in the application, it would be possible to analyse data from all participants as one set as a within subjects, repeated measures design. 

Instructions for Obansys
· Download the free copy of Obansys http://obansys.com/ to an  IOS device.  
· The main menu has four options (only the first three work in the free version). Select “Definitions”.
· It provides you with 6 templates and I think the best one to edit is Child’s Play as it is set up to record from just one person. Go to the edit codes (at bottom of screen) menu. 
· It has three categories of behavior: gaze, touch and position. We only need two. 
· Start with the one they have labeled “Gaze”. Press Edit and negative signs will appear at the left hand side of the existing codes. I can’t remember what they are in the original but for our project we only need two codes that are mutually exclusive.  Select the first existing code and this will offer you three aspects to edit: Class type, Class and Code.
· Select Class type, at the bottom of the window you will be given the options of Duration. Counter and Selector. Select Duration.
· Select Class and rename this “Engagement”
· Select Code and type in “Not engaged”. Then “Done”.
· Select the second code whatever it is and check the class type is still Duration and rename the code “Engaged”, Then “Done”.
· If there are additional codes that we won’t be using, select the negative sign and you will be given the option to delete them.
· Then move on to the next Class (I can’t remember what it was originally labelled). Set Class type to “Counter”.
· Set Class to “Goal achievement”. This should have three codes so the first Code will be “Achieved without help”, then  “Achieved with help” and finally “Not achieved”. 
· Now go back to Main menu by selecting the options in the top left hand corner of the screen (Coding system, Definitions, Main Menu). 
· When analysing you’ll need to select “Logging” from main menu. 
· Study = EduRob
· Session: use a code that indicates learner, session number and time and date. As soon as you select “start logging”, the timer starts. For engagement, the code “Not engaged” will be automatically started at the beginning of the session and this will be timed until you press “engaged”.  Once you observe the learner to be engaged, you press that button and press “not engaged” when they stop being engaged.
· Because Goal achievement is a “Counter”, all you need to do is select it once each time a goal is achieved either with or without help or they fail to achieve a goal when presented with a task. 
· At end of the session press stop. This takes you back to the main menu.
· Select “Analyse” and this takes you to a screen where all your sessions can be seen listed on the left hand side. Select “Edit”, touch the session and a tick will appear in the right hand side, then select “Continue” (bottom right hand corner of screen).
· The first screen that appears presents the results for Duration codes. Against the Class is the duration of the session, for each code is the absolute duration as well as the percentage of the session spent in each code. 
· Once you’ve transferred these data to the database, select Count (bottom left hand corner) and you can see the results for the Counter Class item (Goal achievement).. Against the Class is the number of times tasks were presented, then below how many times within each code together with the percentage of the total number of times they could have achieved a goal. 


7.4 [bookmark: _Toc459846172][bookmark: _Toc464137516]Reporting Results 

Final statistics might have:
- Number of negative events comparing to the total number of events.
- Number of positive events comparing to the total number of events.

Evaluators should propose remediation action and prioritize it based on Frequency (number of occurrences) and spread (number of users affected). User’s comments and suggestions shall be taken into account.

Beside issue tracking activities mentioned above, each national project team is responsible of creating testing report to include: 
· number and type of end users tested, 
· main conclusions, 
· problems and suggestion correlated to conducted usability testing, should be summarized. 
· 
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Appendix 5. Summary of Example Learning Scenarios available
	Learning scenario
No
	Robotic Interaction
	Title
	Short decription

	ELS01





	RI 3 Make the Robot perform a certain action from a range of options
RI 11 Can create sequences of input to achieve an objective



	Geometrical shapes – count and learn shapes with the robot (NAO/EV3)




	The objective of this activity is to improve counting skills from 1 to 10 and to make the student aware of the geometrical shapes square, rectangle, circle and triangle. 

Part1 - The student has to recognise geometrical shapes and to guide the robot to draw the shape by showing appropriate card.
Part 2 - The student has to recognise different numbers by choosing the card with the number requested and showing to the robot to make it go the appropriate number of steps.
Part 3 - The student has to navigate the robot to draw requested shape.


	ELS02

	RI 1 Make the robot perform an action using speech

	Evoking a spontaneous request (NAO/EV3)

	The objective of this activity is to evoke a spontaneous request from the child, which is a fundamental prerequisite for interpersonal interactions


	ELS03
	RI 10 Respond appropriately through speech
	Chatting (NAO, EV3)
	The aim of this scenario is to develop the student’s ability to sustain a very short conversation. The robot starts the conversation and the student provides the appropriate answer. 

	ELS04
	RI 6 Do as the robot does
	Gross-motor imitation (NAO/EV3)
	The robot produces a movement and the student imitates.
Should the student not imitate they are prompted by the teacher (max 2 times). Each movement must be repeated twice.
Successful imitation produces reward behaviour.

	ELS05

	RI 9 – Respond appropriately through behaviour
RI 10 - Respond appropriately through speech.

	Robot Question and Answer (NAO/EV3)


	The robot will ask the learner a variety of questions about counting, or about familiar or immediate events or experiences. The student must respond either through speech (and the teacher must evaluate the answer).


	ELS06

	RI 6 - Do as the robot does

	Mimic Game (NAO)

	The robot raises an arm (randomised) and the student has to copy the action. The student is moved in relation to the robot and learns about perspectives and spatial perspectives.


	ELS07
	RI 9 – Respond appropriately through behaviour
RI 10 - Respond appropriately through speech.
	Card/object recognition (NAO/EV3)
	The robot/teachers asks the student to find a particular card base on some criteria; e.g. find the elephant.
The students shows the desired card to the robot.
If correct, the robot plays an appropriate sound; e.g. if elephant the robot plays a sound of trumpeting. 
The cards and responses will depend on the desired scenario.

	ELS08
	RI 9 - Respond appropriately through behaviour.
RI 12 – Can utilise robot sensors
	Closer to Me (EV3)
	Part 1
Demo of proximity sensing - EV3 plays a note, which changes as an object gets closer or further from the robot. The student experiments with moving an object closer or further away.
Part 2
Demonstartion of distance sensing - The student experiments with moving things closer and further away. The robot speaks the distance at intervals and displays the distance on its display in numbers.
Part 3
Distance estimation - The teacher asks the student to get close to robot of about 30 centimetres. The robot speaks the distance (on ‘Wizard of Oz’ press by teacher). The robot speaks the distance estimated. The teacher feeds back with “You are too close/are too far away/got it right”.

	ELS09

	RI 7 - Copy a sequence of robot actions
RI 8 - Follow a sequence of spoken robot instructions.

	Let’s do some exercise (NAO/EV3)

	Robot says watch me and remember what I do
Robot does a sequence of actions or commands the student to do actions
Robot asks student to do those actions, student repeats.
WoO reward


	ELS10
	RI 4 recognise robot actions
	Recognise and say the object/animal/colour (NAO/EV3)
	The robot makes a sound or demonstrates a colour; e.g. “what makes this sound?”, “what colour are my eyes”?
The student must speak the response or show the appropriate card (from those utilised in L6). 
WoO reward behaviour if correct.

	ELS11
	RI 5 – Do as the robot says
RI 9 – Respond appropriately through behaviour
	 Help me to find the red ball (NAO/EV3)
	The robot asks the student to help it find the red ball. Here we could add some internal scenarios:
1) The ball is visible and accessible: the ball is on the ground, visible and accessible. (Listening P5) 
2) The ball is visible but not accessible (for instance, it is on a high shelf or beyond peers who are in the way but can reach it). The student must ask the teacher/ peers for help. (PSHE P5)
3) The ball is not visible but accessible. The teacher shows clearly to the student that he has put the ball in a drawer, or in his pocket. The student must be aware of the presence of the ball when it is out of site. (Mathematics P4, P6 Object permanence)

	ELS12

	RI 3 - Make the Robot perform a certain action from a range of options
RI 11 - Can create sequences of input to achieve an objective

	Navigate the bee to the flower (EV3/NAO)
	Navigate the robot from A-B to achieve objective.
Either through direct control
Or, through creating a sequence of movement commands.


	ELS13
	RI 5 – Do as the robot says.
	Classify the Objects (NAO/EV3)
	The objective of this activity is to improve abilities to classify the objects and make sets. 
Teacher places pictures on the desk and names them.
Robot asks student to classify the objects; “Find all the toys”, “Find all the vehicles” etc.
Robot asks student to classify things by colour.
Robot asks student to categorise according to two attributes; “show me the small, yellow bear”.
Reward provided by robot behaviour.

	ELS14
	RI 5 - Do as the robot says
RI 9 – Respond appropriately through behaviour
	Recognise patterns (NAO/EV3)
	The objective of this activity is to improve ability to recognise patterns.
Part 1 - What is next in the pattern
The teacher makes sequences of three pictures (e.g. cat dog mouse cat dog mouse). The robot asks the student to name the objects and continue the sequence. “What comes next?”
A correct answer elicits a reward from the robot (by ‘Wizard of Oz’ command).
Part 2 – Copy the pattern
The teacher shows the student three pictures of objects and makes a sequence. The teacher names the objects, for example: a cat, a dog, a mouse and gives the student the same pictures. Then robot asks the student to copy the sequence. The robot says: “Put the pictures in order”. 
A correct answer elicits a reward from the robot (by ‘Wizard of Oz’ command).
Part 3 – Find the missing item in a pattern
The teacher makes sequences of pictures, for example: a circle, a triangle, a square, a circle, ...., a square. The robot asks: “Can you fill in the missing figure”.  
A correct answer elicits a reward from the robot (by ‘Wizard of Oz’ command)

	ELS15
	RI 5 - Do as the robot says
RI 9 – Respond appropriately through behaviour 
	Comparative Sizes (NAO/EV3)
	The objective of this activity is to improve the ability to arrange the objects by size and to help students to understand the relationship between numbers.
I – find big or small objects (P5)
The teacher puts on the desk small and big objects
The robot says, “Find all the big objects and put them into the big box”. 
The robot says, “Find all small objects and put them into the small box”.
II. - make pairs of big and small objects (P5)
The robot (or the teacher) asks, “Make pairs – (e.g. big block and small block, big ball and small ball). 
III - recognise big, small and medium-sized (P6, P7)
The teacher gives the student three things in different sizes.  The robot asks, “Which thing is the biggest?”, “Which thing is the smallest?”, or “Which is the medium-sized one?” 
Finally, the robot asks, “Arrange #the things# in order from the smallest to the biggest.”
IV – Ordinal numbers (P8)
The teacher gives the students three toy animals in different sizes. The teacher says listen the robot and do what the robot says. The robot says: The elephant is the biggest. The elephant is the first. The cow is medium. The cow is the second. And the rabbit is small. The rabbit is ....... Which one is the rabbit?
 

	ELS16
	RI 7 - Copy a sequence of robot actions
	Mimic sequences of sounds and actions (NAO/EV3):
	The robot produces a sequence of two or more actions, using alternately sounds and movement (gestures) appropriate to the student.
The teacher or robot asks the student to copy it…
1. as soon as robot has finished.
2. at the same time.
The action is repeated 2 or 3 times.
Robot rewards correct answer with student specific reward behaviour.

	ELS17
	RI 4 – Recognise robot actions.
	Recognise the verbs (NAO/EV3)
	The objective of this activity is to improve the ability to communicate, and answer simple question, using verbs. 
I. The teacher shows the students the verb-card ( stand, walk, drink, eat, play, etc.) and asks the question, “What is he/she/it doing?” The robot rewards correct answers with a student appropriate reward behaviour. 
II. Three verb cards are face down on the table (dance, walk, sing ). The robot commands, “take a card. Then he asks, “What is he/she/it doing?” If the student gives the correct answer, the robot will perform the action (NAO) or play an appropriate sound (EV3).
III. The verbs cards are in the box. The robot says: “Take a card. What is he doing?” If the student gives correct answer, the teacher will ask the student to perform the action. The robot rewards actions with a student appropriate reward behaviour.

	ELS18
	RI 5 - Do as the robot says
	Tell me a story (NAO/EV3)
	The objective of this activity is to improve the ability to communicate.
I. The teacher presents in order two sequencing cards and tells the story . Then he gives the student another two cards. One of them belongs to series. Robot command, “Which card fits with the others? Try to finish this story.”
II. The teacher presents the students story sequencing cards (three) in random order. He asks the student to show the robot each card. Teacher describes each card and asks student to help him (he could ask students some prompt questions; What is it? What is he doing? etc).  After describing all 3, the robot says, “It is a story. Arrange the pictures into order from the beginning to the end.” 
III. The teacher gives the students sequencing cards about the robot in random pile. 
Robot asks says: “Choose some cards” , “Who is on the card?” “Tell me a story about the robot.” 
Robot rewards student activities. 

	ELS19
	RI 3 - Make the Robot perform a certain action from a range of options (Part 1 & 3)
RI 10 – Respond appropriately through speech (Part 2)
	Understanding and communication of directions (NAO/EV3) 
	A set of interactions where students follow directions to move a robot, and name directions of movement from their own and the robot’s point of view.
Part 1 - Student is instructed verbally or using the arrows to move the robots in a particular direction using remote control or the tablet.
Part 2 - Student is asked to move the robots around a maze and asked to name the direction of movement at various turns in the maze
Part 3 - Student is asked to move the robot in a particular direction, either from her own point of view or from robots’ point of view.

	ELS20
	RI 1 – Make the robot perform an action using speech 
	Move the robot using verbal instructions (NAO/EV3)
	The student is encouraged to speak by means of a number of interactions where the student has to direct the robot to move.
Part 1: The student is asked to move the robot using verbal instructions towards a particular object ( The robot is moved remotely by the teacher/therapist).
Part 2: The student is asked to move the robot around the room by giving verbal instructions. ( The robot is moved remotely by the teacher/therapist).
Part 3: The student is asked to take the robot around a trail using verbal instructions. 

	ELS21
	RI 8 - Follow a sequence of spoken robot instructions
RI 9 – Respond appropriately through behaviour
	Improve Listening Skills by robot navigation (NAO/EV3)
	This uses a selection of robot navigation activities to encourage listening skills.
Part 1 -To be able to move the robot when asked in a sequence of one two or three movements 
Part 2 -To be able to move the robot around a maze and bring the robot to a stop when asked and answer a simple question for example name the colour of the crayon.
Part 3 -To be able to take the robot from one object to another and stop at the second object and wait for instructions for the next movement 

	ELS22
	RI 2 – Make the robot perform an action using button press 
RI 3 – Make the Robot perform a certain action from a range of options
RI 12 - Can utilise robotic sensors appropriately
	Interact with the robot and make choices (NAO/EV3)
	Interact with the robot using sensors, and remote control.
Part 1: (RI 12)
The student is asked to press the robots’ ‘foot’. When the button is touched the robot dances and plays music.
Part 2: (RI 2)
The student is asked to press buttons on the remote control or the tablet screen to make the robot move in different directions around the room.
Part 3: (RI 3)
The student is asked to make the robot move towards different objects by remote control or tablet interface. 
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EV3 Brick

Turning On the EV3 Brick

To turn on the EV3 Brick, press the Center button. After you press the
button, the Brick Status Light will turn red and the Starting screen
will be displayed.

press the Center button. After you press the button, the Brick Status
arting screen will be displayed.

een, your EV3 Brick is ready.

‘ess the Back button until you see the Shut Down screen.

selected. Use the Right button to select the Accept check mark, then
OK. Your EV3 Brick is now tumed off. If you press OK while the X is
e Run Recent screen.

When the light changes to green, your EV3 Brick is ready.

To turn the EV3 Brick off, press the Back button until you see the Shut
Down screen.

The Abort X will already be selected. Use the Right button to select
the Accept check mark, then press the Center button for OK. Your
EV3 Brick is now turned of. If you press OK while the X is selected,
You will return to the Run Recent screen.
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EV3 Sensors

Gyro Sensor

The Gyro Sensor is a digital sensor that detects rotational motion
on a single axis. If you rotate the Gyro Sensor in the direction
of the arrows on the case of the sensor, the sensor can detect
the rate of rotation in degrees per second. (The sensor can measure
a maximum rate of spin of 440 degrees per second.) You can then
use the rotation rate to detect, for example, when a part of your
robot is turning, or when your robot is falling over.

In addition, the Gyro Sensor keeps track of the total rotation angle
in degrees. You can use this rotation angle to detect, for example,
how far your robot has tumed. This feature means you are able to
program turns (on the axis the Gyro Sensor is measuring) with an
accuracy of +- 3 degrees for a 90-degree .

Note: The sensor must be completely motionless while being plugged
into the EV3 Brick If the Gyro Sensor s attached to a robot, the robot
should be held motionless in its starting position as the Gyro Sensor
s plugged into the EV3 Brick.

CONNECTING THE GYRO SENSOR
On the EV3 Brick, go to the Brick App screen (third tab) and use
the Center button to select Port View.

Using a fiat black Connector Cable, connect the Gyro Sensor to
the EV3 Brick on Port 2. Make sure to hold the sensor very still while
You dothis. On the EV3 Brick display, the Port View app should show
2*0°reading in the second small bottom window from the left, which
is the window representing input values from Port 2.

Still without moving the sensor, observe the display for a few
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Hardware Page

The Hardware Page provides a range of information about your
EV3 Brick. It is always located in the lower right-hand corner
when working with both Programs and Experiments and can be
collapsed when needed using the Expand/Collapse tab. Even when
collapsed, the Hardware Page Controller will be visible, allowing you
to download your program or experiment.

The different Hardware Page Controller buttons have
the following functionality:

1. Download—Downloads the Program or Experiment to the EV3

Brick

. Download and Run—Downloads the Program or Experiment to
the EV3 Brick and runs it immediately

. Download and Run Selected—Downloads only the highlighted
blocks to the EV3 Brick and runs them immediately

. Upload—Uploads your collected datasets from the EV3 Brick
to your Experiment

The EV3 text in the small window at the top will turn red when an EV3
Brick is connected to your computer.
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BRICK INFORMATION
The Brick Information tab displays important information about
the EV3 Brick that is currently connected, such as EV3 Brick name,
battery level, firmware version, connection type, and memory bar. It
also gives you access to the Memory Browser and Wireless Setup
tools.

PORT VIEW

The Port View tab displays information about the sensors and motors.
connected to the EV3 Brick. When your EV3 Brick is connected to
the computer, this information is automatically identified and you
will be able to see the live values. If your EV3 Brick is not connected,
you can still set up the Port View tab manually. Select a port, then
select the appropriate sensor or motor from the list.

AVAILABLE BRICKS

The Available Bricks tab shows the EV3 Bricks that are currently
available for connection. You are able to choose which EV3 Brick
you want to connect to and the type of communication. Also, you
can disconnect an existing EV3 Brick connection.

You can find more information about how to use the Hardware Page
in the EV3 Software Help.
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Each page can be customized with different layouts and can
automatically perform a range of actions, such as opening specific
programs or highlighting a particular programming block.

The Content Editor is located in the top right comer of the EV3
Software and is available whether you are working with a Program
or an Experiment. You open the Content Editor using the large button
with the book icon. Once open, you will be able to see whatever
content has been made for the project: for example, a Robot
Educator tutorial.

The Content Editor consists of the following main areas
and features:
1. Openl/Close Content Editor—Here you open and close
the Content Editor.
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edited.

. Media lcons—Select what content type you wish to add to
the page area.

e 2

. Page Thumbnails—Go to a specific page using the thumbnail
images. In the Teacher version of the EV3 Software, Teacher
Notes will also be available.

9. Add/Delete Page—When adding a page, you get to choose
from fourteen different templates.

10. Page Setup—Make specil settings for each page, such as
format, page action, and navigation to the next page.

You can find more information about how to use the Content Editor
in the EV3 Software Help.
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EV3 Sensors

Ultrasonic Sensor

The Ultrasonic Sensor is a digital sensor that can measure
the distance to an object in front of it. It does this by sending out
high-frequency sound waves and measuring how long it takes
the sound to reflect back to the sensor. The sound frequency is too
high for you to hear.

Distance to an object can be measured in either inches or
centimeters. This allows you to program your robot to stop a certain
distance from a wall.

When using centimeter units, the detectable distance is between 3
and 250 centimeters (with an accuracy of +/- 1 centimeters). When
using inch units, the measurable distance is between 1and 99 inches
(with an accuracy of +/- 0.394 inches). A value of 255 centimeters
0r 100 inches means the sensor is not able to detect any object in
front of it.

A steady light around the sensor eyes tells you that the sensor is in
Measure Mode. A blinking light tells you that itis in Presence Mode.

In Presence Mode, this sensor can detect another Ultrasonic Sensor
operating nearby. When listening for presence, the sensor detects
‘sound signals but does not send them.

The Ultrasonic Sensor can help your robots avoid fumiture,
track a moving target, detect an intruder in your room, or “ping”
with increasing volume or frequency as an object gets closer to
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Connecting the EV3 Technology

Connecting Sensors and Motors

In order to function, motors and sensors must be connected to

the EV3 Brick.

Using the flat black Connector Cables, link sensors to the EV3 Brick

using Input ports 1, 2, 3, and 4.

Ifyou create programs while the EV3 Brick is not connected to your
computer, the software will assign sensors to default ports. Those.

default port assignments are:

+ Port 1: Touch Sensor
+ Port 2: Gyro Sensor/Temperature Sensor
+ Port 3: Color Sensor

+ Port 4: Ulrasonic Sensor/infrared Sensor

I the EV3 Brick is connected to your computer while you program,
the software will automatically identify which port is being used for

‘each sensor or motor.

Using the flat black Connector Cables, link motors to the EV3 Brick

using Output ports A, B, C, and D.

As with the sensors, if the EV3 Brick is not connected when you are
writing a program, each motor will be assigned to a default port.

Default port assignments are:

+ Port A: Medium Motor
+ Port B &C: Two Large Motors
+ Port D: Large Motor

If the EV3 Brick is connected to the computer when you are
programming, the software will automatically assign the correct
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Connecting the EV3 Technology

Connecting the EV3 Brick to Your Computer

Connect the EV3 Brick to your computer by USB Cable or wirelessly
using either Bluetooth or Wi-Fi.

USB CABLE
Using the USB Cable, plug the Mini-USB end into the EV3 Brick's PC
port (located next to Port D). Plug the USB end into your computer.
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Connecting the EV3 Technology

WIRELESS—BLUETOOTH
Ifyour computer is not Bluetooth-enabled, you will need a Buetooth
USB dongle for your computer.

Making a Bluetooth connection to the computer
Before you can make a Bluetooth connection between the EV3
Brick and the computer running the EV3 Software, you will need to
enable Bluetooth on the EV3 Brick. Directions for this can be found

on page 33.

Once you have enabled Bluetooth on the EV3 Brick, it can now be
connected to the computer and EV3 Software.

1. First, confirm that the EV3 Brick is turned on.

2. Open a new or existing program in the EV3 Software
(see the EV3 Software chapter on page 37 for directions on
how to do this).

. Go to the Hardware Page at the lower right of the screen—
expand the window if collapsed (leam more about
the Hardware Page on page 46).

. Click on the Available Bricks tab. If your EV3 Brick is not
already listed, click the Refresh button to locate the EV3 Brick
and check the Bluetooth box that will appear.

. Accept the coniection on your EV3 Brick manually, then enter
the passkey and press the Center button for OK. The default is
1234, Repeat this in the EV3 Software.

. The connection is now established and a*<”symbol is shown
on the top left of the EV3 Brick Display (next to the Bluetooth
icon) to confirm the connection.

To disconnect the EV3 Brick from the computer, click on
the Disconnect button next to the Refresh button in the Hardware
Page.

More information about Bluetooth settings on the EV3 Brick can be
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EV3 TECHNOLOGY

Connecting the EV3 Technology

WIRELESS—WI-
Your first step in connecting toWi-Fi is to acquire aWi-Fi USB dongle.
For a list of compatible dongles, ask your local LEGO® Education
provider or go to the official LEGO® MINDSTORMS® Education
website (www. EGOeducation.com/MINDSTORMS).

To begin the setup, you must have access to a wireless network,
and know the network's name and its passjvord.

If the EV3 Software is open, close it and insert your Wi-Fi dongle
into the EV3 Brick using the USB Host port.

Before you can connect the EV3 Brick to a network, you will need
to enable Wi-Fi on the EV3 Brick. Directions for this can be found

on page 35.
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EV3 Brick Interface

wLFl

This is where you enable Wi-Fi communication on the EV3 Brick and

connect to a wireless network. After selecting Wi-Fi on the Settings - fireless network, and know the nefwork's name
screen, use the Up and Down buttons to select the word “WiFT" and
press the Center button for OK. A check mark will appear in the WiFi
box.Wi-Fi is now enabled on your EV3 Brick, and a Wi-Fi icon will be Ir WiFi dongle into the EV3 Brick using the USB
shown in the top left of the EV3 Brick Display. -

fork, you will need to enable Wi-Fi on the EV3
To go back to the main Settings screen, press the Down button until

the check mark at the bottom of the screen is highlighted, then press Decibelais yra
the Center button for OK. £V3 bloka,

For information on how to connect your EV3 Brick to a wireless
network, see the Connecting the EV3 Brick to Your Computer section E
on page 22.

BRICK INFO
When you need to know the current technical specifications of your
EV3 Brick, such as hardware and firmware version and EV3 Brick OS
build, this is where you willfind that information. This is also where
you can find out how much free memory you have available. .
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EV3 Brick Interface

‘The EV3 Brick is the control center for bringing your robots to life.
Using the Display and the Brick Buttons, the EV3 Brick Interface
contains four basic screens that give you access to an amazing
array of functions unique to the EV3 Brick. It can be something
as simple as starting and stopping a program, or something as
complicated as writing the program itself.

This screen will be blank until you begin to download and run
programs. Itis the most recently run programs that will be displayed
on this screen. The program at the top of the list which is selected
by default is the latest program run.

File Navigation
This screen is where you will access and manage all the files on
your EV3 Brick, including files stored on a SD Card.

Files are organized in project folders, which in addition to the actual
program files also contain sounds and images used in each project.
In the File Navigator, files can be moved or deleted. Programs
created using the Brick Program and Brick Datalog apps are stored
separately in the BrkProg_SAVE and BrkDL_SAVE folders.
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Brick Apps

The EV3 Brick comes with five brick applications preinstalled and
ready to use. In addition, you can also make your own apps in the EV3
Software. Once downloaded to the EV3 Brick, the homemade apps
will be displayed here.

The five preinstalled apps are the following:

PORT VIEW

On the first screen in the Port View, you will see, at a glance, which
ports have sensors or motors attached. Use the EV3 Brick Buttons.
to navigate to one of the occupied ports and you will see the current
readings retuned from the sensor or motor. Attach some sensors and
motors and experiment with the different settings. Press the Center
button to see or change the current settings for the attached motors.
and sensors. Press the Back button to get back to the Brick Apps
main screen.

MOTOR CONTROL

Control the forward and reverse movement of any motor connected
to one of the four output ports. There are two different modes. In
one mode, you will be able to control motors connected to Port A
(using the Up and Down buttons) and to Port D (using the Left and
Right buttons). In the other mode, it is motors connected to Port B
(using the Up and Down buttons) and Port C (using the Left and
Right buttons) that you control. Use the Center button to toggle
between the two modes. Press the Back button to get back to
the Brick Apps main screen.
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Settings

This screen will enable you to see and adjust various general
settings on the EV3 Brick.

rer

Sitemnn 8

VOLUME b

‘There may be occasions when you will want to adjust the volume

of the sound coming from the EV3 Brick Speaker. To change

the speaker volume, go to the Settings screen. As the top menu, e.Co
Volume will already be highlighted. Press the Center button.

Is general settings on the EV3 Brick.
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ne, go to the Settings screen. As the top menu,
r button.
SLEEP
To change the amount of inactive time that passes before the EV3
Brick goes into Sleep Mode, go to the Settings screen and navigate
1o the Sleep menu using the Down button. Press the Center button.

ime setting, which can be intervals from 0% to

Use the Right and Left buttons to select a lower or higher time period,
which can be intervals from 2 minutes to never. Press the Center
button to accept. This wil return you to the Settings screen.
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(In order from left to right)
+ Medium Motor

+ Large Motor
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(In order from left to right)
+ Start

+ Wait

+ Loop.

+ Switch

+ Loop Interrupt

SENSOR BLOCKS
(In order from left to right)
+ Brick Buttons

+ Color Sensor

+ Gyro Sensor

+ Infrared Sensor

+ Motor Rotation

+ Temperature Sensor

+ Timer

+ Touch Sensor
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+ Energy Meter

+ NXT Sound Sensor
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