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Introduction
This RobboScratch user guide is intended for anyone interested in programming
and teaching programming. The Guide consists of exercises tested by teachers
and students in real learning environments. The exercises are designed to
develop necessary programming skills step by step, teaching children to think
logically as a software developer would do, which may also be useful in many
everyday situations. These are, in particular, the ability to understand the whole, to
split a problem into smaller parts, and to develop a simple program to perform an
operation. With the ROBBO equipment, this is done as follows:
1. Understand the whole
		When programming the Robot or Laboratory, the programmer thinks
what he or she wants to achieve.
2. Split the problem into smaller parts
		The programmer defines step-by-step actions to achieve the desired
result.
3. Develop a program
		The programmer writes a program using commands in the selected
programming language.

PURPOSE OF THIS GUIDE
The purpose of this Guide is to teach users basic programming skills. By
completing programming tasks and exercises with the robot, the user will develop
interest in creative design processes, team work, knowledge in mathematics and
natural sciences, and extracurricular activities. The programming exercises can be
effectively supplemented with discussions on where robotics are used in modern
society, how they affect human lives, and how they can be used in the future.
By developing new skills, users are encouraged to plan and develop innovations
in robotics. The training goal is to learn understand and use technology to invent
something new.
Exercises are to be done in pairs for better mastering of the material through
communication. In the initial exercises, students will make a program using a
predefined model, but as the practice progresses, they will have more and more
space for their own ideas. The trainer will support the children with guiding
questions to take the work forward.

STRUCTURE OF THIS GUIDE
The first part of the Guide provides instructions on how to prepare your ROBBO
robot and laboratory for work and offers five exercises in using the programming
environment. The rest of the Guide is divided into three parts: ROBBO Lab, ROBBO
Robot kit, and Simultaneous use of ROBBO Robot kit and Lab. The robot and
laboratory training packages are independent, with the exercises in the first part
assuming that the user has not previously used this environment for programming.
The exercises in the third part of the Guide, in turn, require more advanced skills in
using both devices, assuming that the user has had relevant previous experience.
To guide the trainer, an introduction to the exercises summarizes their objectives,
scope and commands used. In addition, it outlines the most important teaching
aspects for certain exercises and provides topics for discussion during or after the
exercises. The exercises are presented as task cards. They can be done with the
whole group or in smaller teams, moving from one task to another, or in slowerpaced individual sessions. The exercises can be printed out and distributed to the
group, enabling a differentiated approach depending on the students’ knowledge
level. The training progress can be monitored using a table for recording task cards
completed by the children and accepted by the trainer (Annex 1).

GUIDE DEVELOPER TEAM
This Guide has been prepared through the cooperative efforts of ROBBO Europe
and Innokas Network at the University of Helsinki. The pedagogical framework
has been provided by Kati Sormunen in cooperation with Tiina Korhonen and
Tomi Hukkalainen. The exercises have also been contributed by the teachers of
the Innokas Network Erkki Hautala (Robot kit and Lab), Tero Toivanen (Lab), Juha
Paananen and Janne Holopainen. Ideas for the exercises have been creatively
thought up in Vanttila School in Espoo, Ohkola School in Mäntsälä, and PohjoisHervanna School in Tampere. The Guide contains exercises developed by
educational professionals and tested by groups of students at the University of
Helsinki Viikki Normal School and Muijala School in Lohja, Finland.
Have funteaching programming with the Robot kit and Lab!
The Authors
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Getting started with Robot kit

COMPATIBILITY
Download software for programming the robot
(Windows, Mac, Linux):
http://files.robbo.world

PARTS OF THE ROBOT

ESTABLISHING CONNECTION

PROGRAMMING

FIG. 1
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Robot platform
Touch sensor recognizes touch
Light sensor recognizes surrounding light
LED sensor produces light
Distance sensor recognizes the distance
from an object
Line tracking sensor recognizes light and
dark surfaces
Battery
Reset button restarts the processor
ON/OFF button switches on the battery
current
Start button is a programmable button
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K. DIP switches
The Robbo kit platform contains switches
for adjusting its functioning
1. and 2. Encoder of wheel
3. Battery’s undervoltage protection (use
with rechargeable battery)
4. Prevention of joint use of USB lead and
battery
5. Automatic timeout (approx. 10 minutes)
NOTE! For most purposes, all switches are
recommended to be kept in the ON position
L. Wheels

Attach one end of the USB cable to the
robot and the other end to the computer
(FIG. 1).
Open the RobboScratch software on your
computer.
The computer finds the robot automatically.
Wait until the circle on the Control panel
turns green as a sign of established
connection. If the circle does not turn
green, press the Update firmware button.

With Bluetooth:
• Attach the power source (battery/
accumulator) to the robot.
• Switch the robot on by pressing the ON/
OFF button.
• Activate Bluetooth on your computer and
search for nearby devices.
• Choose ROB-R-X-X-X and form a pair (if
necessary, use the code 1234).
• The green LED of the Bluetooth module
blinks when the module waits for
connection. The LED burns steadily when
the connection has been established. The
Bluetooth module is located below sensor
point #3.

Programming the robot using the
RobboScratch program:
A. Globe icon: change language here.
B. Command menu: here you find the
command groups.
C. Command group: here you see the
commands.
D. Programming section: drag the commands
to this section one below the other.
E. Sensor values can be traced in this section.
F. Scene: In this section you can move sprites
(the image features the cat figure)
G. Sprites and Scene: In this section you can
see sprites and the background. Here you
can modify the existing sprites and create
new ones.

Getting started with Robot kit
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MAKE THE ROBOT MOVE
Test the connection between the computer
and the robot by moving commands shown in
the image to the programming section.

Getting started with Lab
PARTS OF THE LABORATORY

Once the connection is confirmed, start
exercises with the robot.
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Slider (slide potentiometer)
Three LEDS (red, yellow, green)
Controlled 8 LED matrix
Loudspeaker
Five buttons
Reset button
D14 line connector: Line for reading and
writing digital data (0/1).
8. A1 line connector: Line for reading
analogue data (0–100). Can also be used
as D13 line.
9. A0 line connector: Line for reading
analogue data (0–100). Can also be used
as D13 line.
10. Arduino Uno compatible connections
11. DIP switches:
• 1-ON = Part of the laboratory’s own
components (#1, #3, #4, #12, #13) is
disconnected, making it possible to use
the laboratory as Arduino Uno.
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Buttons and external connectors (A0,
A1, D13) are functional. All #10 connector
lines can be used.
• 1-OFF = All the laboratory’s own
components are in use. Part of the #10
connector lines is connected to the
laboratory’s own components.
• 2-ON = Serial communication goes to
the connector’s #10 lines (D0/RX, D1/TX).
USB controller (FTDI circuit) is switched
off.
• 2-OFF = Serial communication goes
through the USB lead. The FTDI circuit is
on. NOTE! When programming, keep the
switch in this position.
12. Light sensor (phototransistor)
13. Sound sensor (microphone)

Getting started with Lab
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COMPATIBILITY

PROGRAM YOUR LABORATORY

Download software for programming the
laboratory (Windows, Mac, Linux):
http://files.robbo.world

ESTABLISHING CONNECTION

Test the connection between the computer
and the laboratory by moving image
commands to the programming section.
Once the connection is confirmed, start
exercises with the laboratory.

PROGRAMMING YOUR
LABORATORY

FIG. 3
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Attach one end of the USB cable to the
robot and the other end to the computer
(FIG. 3)
Open the RobboScratch software on your
computer.
The computer finds the robot automatically.
Wait until the circle on the Control panel
turns green as a sign of established
connection.
If the circle does not turn green, press the
Update firmware button.

Teaching guide

The laboratory is programmed using the
RobboScratch software as follows:
A. Globe icon: change language here.
B. Command menu: here you find the
command groups.
C. Command group: here you see the
commands.
D. Programming section: drag the commands
to this section one below the other.
E. Sensor and command values can be
traced in this section.
F. Scene: In this section you can move sprites
(the image features the cat figure)
G. Sprites and Scene: In this section you can
see sprites and the background. Here you
can modify the existing sprites and create
new ones.

Getting started with Lab
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USING

ROBBOSCRATCH

PROGRAMMING ENVIRONMENT

12

Teaching guide

Using RobboScratch programming environment

13

The exercises below will introduce the students
to the RobboScratch programming environment. The initial exercises are small programming tasks designed to familiarize the users
with the software. The exercises will develop
students’ skills in using the RobboScratch programming environment.
A program is built according to the task using
the predefined commands. The initial exercises
are learned quickly; therefore we recommend
that exercises 1 to 4 be completed in a single
session. By completing the exercises, the stu-

dents will learn what happens in the program
when the values or commands change.
The knowledge gained through the exercises
can be used by students in developing their
own program. For example, instead of the cat,
they can move any other of the available sprites.
Before proceeding with the exercises, the use
of the programming software can be discussed
in the class.

PROGRAMMING IN ROBBOSCRATCH

A

B
F
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G

Sprites are programmed using the
RobboScratch software as follows:
A. Globe icon: change language here.
B. Command menu: here you find the
command groups.
C. Command group: here you see the
commands.
D. Programming section: drag the commands
to this section one below the other.
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E. Sensor and command values can be
traced in this section.
F. Scene: In this section you can move sprites
(the image features the cat figure)
G. Sprites and scene: In this section you can
see sprites and the background. Here you
can modify the existing sprites and create
new ones.

Using RobboScratch programming environment
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USING ROBBOSCRATCH PROGRAMMING ENVIRONMENT
Exercise

Objectives

Commands and structures learned

1. Program with RobboScratch

•

Get familiar with the programming environment

•

Program start

•

Learn the structure of the program and commands

•

Making the sprite move
• Move x steps
• Turn x degrees

•

Make the sprite on the scene
move

•

•

Use consecutive commands
(linear series of commands)

Loops
• REPEAT x times
• LOOP forever

•

•

Learn how to use the counting
loop , conditional statement and
conditions (Boolean expression)

Conditional statement
• If - then

•

Condition
• True-false
• Wait for x seconds

2. Series of multiple commands
3. Counting loop
4. Infinite loop
5. Conditional statement
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EXERCISES
EXERCISE 1:
PROGRAM WITH ROBBOSCRATCH
Users learn the programming environment and
make a program using two commands. The program moves the cat figure on the scene to the
right.
Important:
• Jointly explore the basic operation of the
programming environment.
• Explore what happens when the number
of steps in a command is increased or
reduced.

EXERCISE 2:
SERIES OF MULTIPLE COMMANDS
Reinforce the skills in using the programming
environment. Perform a longer series of commands.
Important:
• Jointly explore and discuss how the cat’s
movement changes when
• The number of steps in the command is
increased or reduced.
• The same movement is performed by
a single command with the value of 50,
instead of five commands (the movement
remains the same).
• In what situations can this be used?
• Find a command by which the cat will
always begin to move from the same point
at the beginning of the program

EXERCISE 3:
COUNTING LOOP
The users will learn the counting loop repeat x
times and new commands necessary for movement

18
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COMMANDS USED
Important:
• Make sure that the exercises are done in
the desired manner.
• Explore and think together how the
program is changed if the sequence of
commands is different, there is no wait
command, or commands have different
values.
• Consider the number of angle degrees for
differently shaped elements.

EXERCISE 4:
INFINITE LOOP
Reinforce the skills in using the counting loop
and learn the loop forever command
Important:
• Task 2 uses the content learned in the
previous exercise.

EXERCISE 5:
CONDITIONAL STATEMENT
The users learn about conditional sentences,
conditions used in them, and truth values of
conditions.
Important:
• Use a conditional sentence to make the
program work according to the desired
conditions.
• Students can also make conditional
sentences from everyday situations. For
example: If you don’t brush your teeth,
then you get cavities. If you don’t do your
homework, then…
• A Boolean expression defines the desired
condition and produces a Boolean truth
value (true or false). It is not necessary
that children should know the term
“Boolean value”, but it is essential in the
implementation of conditional statements.

“When clicked” command runs the below attached
series of commands when the flag is clicked with the
mouse.
“Move X steps” command moves the sprite on the
scene by a given number of pixels either forward (a
positive value) or backward (a negative value).
“Turn X degrees” command changes the direction of
the sprite by a given number of degrees.
“Wait X seconds” command stops the execution of
the series of commands for a given period of time (1
second in this case).
“Repeat X” command repeats the built-in series of
commands for the desired number of times (4 times
in this case).
“Forever” command repeats the built-in series of
commands until the program execution is stopped,
i.e. from the perspective of the program, forever.
“If <>, then” command (a conditional statement) executes the built-in series of commands only if the truth
value of the condition set for the command at the
time of execution is true.
“Mouse down?” is a condition included in a conditional statement. The condition is given either the truth
value “true” (the mouse button is pressed) or “false”
(the mouse button is not pressed) at the time the
command is executed.

Using RobboScratch programming environment
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ROBBOSCRATCH - TASK
Exercise 1: Program with RobboScratch
OBJECTIVES
• Get familiar with the programming environment.
• Develop the first program using the given commands.
• Learn the structure of the program.
1. Combine the commands

TASK
1. Find and combine the commands.
2. Click on the green flag.
3. If everything is done correctly, the sprite (cat) will move
to the right.
4. Drag the cat on the scene to the initial position.

2. Click on the green flag

WATCH
A video on using the programming environment at:
http://bit.ly/robbolabohje
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ROBBOSCRATCH - SOLUTION
Exercise 1: Program with RobboScratch
SOLUTION
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ROBBOSCRATCH - TASK
Exercise 2: Series of multiple commands
OBJECTIVES
• Use commands sequentially.
• Reinforce the skills in using the programming
environment.

TASK
1. Find and combine the commands.
2. Click on the green flag.
3. If everything is done correctly, the cat will move to
the right for a greater distance than in the previous
exercise.
4. Drag the cat on the scene to the initial position.

24
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ROBBOSCRATCH - SOLUTION
Exercise 2: Series of multiple commands
solution
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ROBBOSCRATCH - TASK
Exercise 3: Counting loop
OBJECTIVES
• Use the counting loop in the program.
• Use the wait command and other movement
commands.

TASK 1
1. Find and combine the commands.
2. Click on the green flag.
3. If everything is done correctly, the cat will move along a
square path.
4. Drag the cat on the scene to the initial position.

TASK 2
Program the cat to move along a triangle path.
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ROBBOSCRATCH - SOLUTION
Exercise 3: Counting loop
SOLUTION 1
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ROBBOSCRATCH - TASK
Exercise 4: Infinite loop
OBJECTIVES
Reinforce the skills in using the loop and different
movement commands.

TASK 1
1. Find and combine the commands.
2. Click on the green flag.
3. If everything is done correctly, the cat will stop when it
reaches the edge of the scene.
4. Drag the cat on the scene to the initial position.

TASK 2
Program the cat to move along a circle forever.
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ROBBOSCRATCH - SOLUTION
Exercise 4: Infinite loop
SOLUTION 1
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SOLUTION 2
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ROBBOSCRATCH - TASK
Exercise 5: Conditional statement
OBJECTIVES
• Use If – then conditional statement.
• Use true – false conditions.

TASK
1. Find and combine the commands.
2. Click on the green flag.
3. If everything is done correctly, the cat will move to the
right every time the mouse button is pressed.
4. Drag the cat on the scene to the initial position.

Try!
Change the sequence of commands. What do you see?
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ROBBOSCRATCH - SOLUTION
Exercise 5: Conditional statement
SOLUTION
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1. Programming the Laboratory
The laboratory exercises are divided by subject
according to the skills learned, and should be
proceeded with gradually, step by step moving
towards a simple game.

STRUCTURE OF THIS GUIDE
To guide the trainer, an introduction to the exercises summarizes their objectives, scope
and commands used. In addition, it outlines
the most important teaching aspects for certain
exercises and presents topics for discussion
during or after the exercises. The exercises are
presented as task cards. They can be done with
the whole group or in smaller teams, moving
from one task to another, or in slower-paced
individual sessions. The exercises can be printed out and distributed to the group, enabling a
differentiated approach depending on the students’ knowledge level. The training progress
can be monitored using a table for recording
task cards completed by the children and accepted by the trainer (FIG. 1).

FIG. 1

The solution models are designed to support
both the trainer and the students. These are
available on the reverse side of the task cards.
We recommend that the order of commands be
altered to see how the program changes. This
will promote a deeper understanding of the
subject.

COMPLETED EXERCISES

Student name

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

The exercises should be completed gradually,
according to the attached Laboratory Programming Progress table. The exercises are divided
into groups according to the subjects learned,
contributing to a gradual mastering of skills for
working with similar content.

SUPPLEMENTAL MATERIAL
You can practice the use of the Scratch software in Tero Toivanen’s Scratch Club at:
http://www.teromakotero.fi/scratch-klubi/
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LABORATORY PROGRAMMING PROGRESS
USING THE LABORATORY AS A GAME CONTROLLER
Exercise

Objectives

Commands and structures learned

1. Laboratory buttons control 1/3

•

Deepen the previously learned
skills

•

Laboratory activities
• Buttons

•

Create longer programs

•

Random number

•

Learn the laboratory activity
principles

•

•

Use conditional statements in
the program

Movement
• Change the y value and the x value
• Move towards x and y

•

Pencil down

•

Use negative values and random numbers in commands

•

Appearance
• Speech bubble

•

Draw a line on the scene

•

Sounds
• Play the sound

•

Condition
• True-false

2. Laboratory buttons control 2/3
3. Laboratory buttons control 3/3
4. Make the sprite move randomly
5. Catch the sprite

Scratch

RobboScratch

Scratch

RobboScratch

GAME ELEMENTS
Exercise

Objectives

Commands and structures learned

6. Scoring

•

Reinforce the skills in using the
loop

•

Variables

•

Use a variable

•

Control
• Stop

•

Explore the operation of
sensors

•

Conditional statement
• If – then – else

•

Use conditional statements and
conditions in programs

•

•

Add sound to programs

Laboratory activities
• Play a note
• Slider and sensors

7. End the game
8. Add sound to the game
9. Increase speed using the slider
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2. Using the laboratory as a
game controller
Once the basic functions of the software have
been learned, the students are introduced to
ROBBO Lab. The laboratory buttons (FIG. 2,
ITEM 5) are used to control the cat’s movement,
create a new sprite, or add an initial game element to the program.

Programming will maintain the use of the loops
and conditional statements, introduce the students to the concept of random motion, and
contribute to reinforcing their skills in using
Boolean expressions.

FIG. 2
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Slider (slide potentiometer)
Three LEDS (red, yellow, green)
Controlled 8 LED matrix
Loudspeaker
Five buttons
Reset button
D13 line connector: Line for reading and
writing digital data (0/1).
A1 line connector: Line for reading analogue
data (0–100). Can also be used as D13 line.
A0 line connector: Line for reading analogue
data (0–100). Can also be used as D13 line.
Arduino Uno compatible connections
DIP switches:
• 1-ON = Part of the laboratory’s own
components (#1, #3, #4, #12, #13) is
disconnected, making it possible to use the
laboratory as Arduino Uno.

Teaching guide

The experienced gained through the exercises
can be used by the students in developing their
own program. For example, instead of the cat,
they can move any other sprite selected in the
program.

FIG. 3

9

3

5
4

9.

1. Activate the background in the Sprite and
Scene section (blue borders)
2. Select the xy-grid background in the program library
3. Select the scripts tab to return to the programming section
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1.
2.
3.
4.
5.
6.
7.

These exercises utilize the coordinate
system operating principles when programming a sprite (FIG. 3). The task cards
do not provide a separate instruction on
background editing, as this skill develops
naturally by creating a new sprite. In RobboScratch, the coordinate grid can be set
as a background and studied while programming:

5

5

5

2

5

Buttons and external connectors (A0, A1,
D13) are functional. All #10 connector lines
can be used.
• 1-OFF = All the laboratory’s own components
are in use. Part of the #10 connector lines
is connected to the laboratory’s own
components.
• 2-ON = Serial communication goes to the
connector’s #10 lines (D0/RX, D1/TX). USB
controller (FTDI circuit) is switched off.
• 2-OFF = Serial communication goes through
the USB lead. The FTDI circuit is on. NOTE!
When programming, keep the switch in this
position.
12. Light sensor (phototransistor)
13. Sound sensor (microphone)

1
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EXERCISES

COMMANDS USED

EXERCISE 1:
LABORATORY BUTTONS CONTROL 1/3

EXERCISE 4:
MAKE THE SPRITE MOVE RANDOMLY

The users learn to use the truth values in a
conditional statement and to control the scene
figures using the laboratory buttons.

The users learn to create a new sprite, change
it and use random numbers as a variable.

Important:
• Learn to find the right button by monitoring
changes of the truth values (true - false)
and use the findings when developing a
program.

EXERCISE 2:
LABORATORY BUTTONS CONTROL 2/3
Reinforce the skills learned by making use of
them. Use negative values in the move x steps
command
Important:
• Jointly explore and discuss how the cat’s
movement changes when the command
values are increased or reduced.

EXERCISE 3:
LABORATORY BUTTONS CONTROL 3/3
Learn to draw a line on the scene when the
sprite is moving on the scene.
Important:
• Make sure that the exercises are done in
the desired manner.
• Jointly explore and discuss how the cat’s
movement changes when the command
values are increased or reduced.

Important:
• Reinforce the skills in using the coordinate
system.
• Understand the concept of “random
number”. Random number is a number
randomly selected in a given range of
numbers. The range of numbers used in
the sample program consists of maximum
values of the coordinate system.

EXERCISE 5:
CATCH THE SPRITE
Reinforce the use of random numbers and
conditional statements in the program and
revisit how the sprite is controlled using the
laboratory buttons.
Important:
• Task 2 teaches the users to use the change
the value of x command instead of the
move x steps.
• The first command changes the sprite’s
position by a given number of steps in the
horizontal direction, while the second one
moves the sprite forward in the direction it
currently faces.
• The task card contains different
background sounds. The users can also
record their own sound for the sprite.

“When clicked” command runs the below attached series
of commands when the flag is clicked with the mouse.
“Forever” command repeats the built-in series of commands until the program execution is stopped, i.e. from the
perspective of the program, forever.
“If <>, then” command (a conditional statement) executes
the built-in series of commands only if the truth value of
the condition set for the command at the time of execution
is true.
“Lab button X pressed?” condition whether a certain laboratory button is pressed at a given moment. The condition
can be included, for example, in conditional commands.
“Move X steps” command moves the sprite on the scene
by a given number of pixels either forward (a positive
value) or backward (a negative value).
“Change Y by .” changes the position of the sprite along
the Y-axis by a given number of pixels.
“Change X by . ” changes the position of the sprite along
the X-axis by a given number of pixels.
“Pen down” command makes the sprite move on the
scene to draw a line.
“Glide N secs to x: X y: Y” command moves the sprite
to a given position in the coordinate system in a given
period of time.
“Pick random A and B” expression produces a random
number from a given range. The expression can be
included in a comparison condition.
“Say Hello for N seconds” command adds a speech
bubble to the sprite for a given period of time. The text in
the white area (S) can be modified as desired.
“Play sound X” command starts to play a sound selected
from the menu and immediately gets the program to run
further.
“Touching mouse-pointer / edge?” is a condition included
in a conditional statement. The condition is given either
the truth value “true” (the sprite does touch) or “false” (the
sprite does not touch) at the time the command is executed.
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LAB - TASK
Exercise 1: Laboratory buttons control 1/3
OBJECTIVES

TIP

• Control the sprite using the
laboratory buttons.
• Use truth values in if – then
conditional statements.

By pressing the laboratory
buttons and monitoring the truth
values, you will find out what
button 3 is (false -> true)

TASK

Try!

1. Explore what Lab button 3 is.
2. Find and combine the
commands.
3. Press the right Lab button.
4. If everything is done correctly,
the cat will move to the right
when the button is pressed.
5. Drag the cat on the scene to
the initial position.

Change the sequence of
commands. What do you see?
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LAB - SOLUTION
Exercise 1: Laboratory buttons control 1/3
solution
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LAB - TASK
Exercise 2: Laboratory buttons control 2/3
OBJECTIVES

TIP

• Control the sprite moving it to
the left and to the right using
the laboratory buttons.
• Use negative values in a command.

By pressing the laboratory
buttons and monitoring the truth
values, you will find out what
button 1 and button 3 are (false ->
true)

TASK

Try!

1. Explore what Lab buttons 1
and 3 are.
2. Find and combine the
commands.
3. Press the right Lab button.
4. If everything is done correctly,
one button will move the cat
to the right and the other will
move it to the left.
5. Drag the cat on the scene to
the initial position.

Change the sequence of
commands.
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LAB - SOLUTION
Exercise 2: Laboratory buttons control 2/3
solution
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LAB - TASK
Exercise 3: Laboratory buttons control 3/3
OBJECTIVES

TASK 2

• Control the sprite moving it
to the left, to the right, up and
down using the laboratory
buttons
• Use vertical y-axis values in a
command.

Add the pencil down command
from the pencils group of
commands on the laboratory
scene.

TASK 1
1. Explore what Lab buttons 1, 2,
3 and 4 are.
2. Find and combine the
commands.
3. Press Lab buttons.
4. If everything is done correctly,
the buttons will move the cat
to the right, to the left, up and
down.
5. Make sure that initially the cat
faces right.
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Try!
Change the sequence of
commands. What do you see?

missing
“Lab button 3
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image
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LAB - SOLUTION
Exercise 3: Laboratory buttons control 3/3
solution 1
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LAB - TASK
Exercise 4: Make the sprite move randomly
OBJECTIVES

1

2

• Create a second sprite in the program.
• Control random movement of the sprite on the scene.
• Reinforce the skills in managing x- and y-axis values.

TASK
1. Create a new sprite by pressing Select a sprite from
the library (FIG. 1).
2. Make sure that the sprite is active (FIG. 2). In this
example the mouse is circled in blue).
3. Change the sprite’s name in the blue i-circle in the
upper left corner (FIG. 2).
4. Find and combine the commands.
5. Click on the green flag.
6. If everything is done correctly, the sprite will move
randomly on the scene.

Try!
Change random number values. What do you see?
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LAB - SOLUTION
Exercise 4: Make the sprite move randomly
solution
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LAB - TASK
Exercise 5: Catch the sprite
OBJECTIVES

TASK 2

Try!

• Reinforce the skills in using
random numbers and conditional statements in the program.
• Control the scene sprite movement using the laboratory.

• Program the laboratory to operate as a cat controller. (see
Exercise 3).
• Try to catch the mouse by moving the cat using the laboratory
• Use the command in the program.

• What else can the mouse say?
Change the text in the speech
bubble.
• Add sound at the end of your
program. You can also record
your own sounds.

TASK 1
1. Create a second sprite (for
example, a mouse).
2. Find and combine the
commands.
3. Click on the green flag.
4. If everything is done correctly,
the mouse will say, “You did it!”,
when caught by the cat.
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LAB - SOLUTION
Exercise 5: Catch the sprite
solution 1
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3. Making a game
In the final part, the users will create different
new game elements to expand the game component. They will strengthen their knowledge in
programming, learn to use variables, and reinforce their skills in using Boolean expressions.

The exercises should be done gradually, step
by step moving towards a complete game. We
recommend that you explore saving a new program when performing Exercise 6 (FIG. 4) and
opening a saved program as part of Exercise
7 (FIG. 5). It will be helpful if the exercises are
saved.

FIG. 4

FIG. 5
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EXERCISES
EXERCISE 6:
SCORING
Learn to create a scoring variable.
Important:
• A variable is a database which can store
data in the form of numbers, text or images.
Count is a variable that should be easy to
understand (FIG. 6).

EXERCISE 7:
END THE GAME
Reinforce the skills in using laboratory variable
buttons in a program.
Important:
• Test how changing the values of the set
value to and change value by commands
will influence the game.
• Task 2 does not provide predefined
commands, as the use of these commands
has been practiced before.

EXERCISE 8:
ADD SOUND TO THE GAME
In this Exercise, the users will learn to add
sounds available in the laboratory to the game
and revisit the content already learned.
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FIG. 6

EXERCISE 9:
INCREASE SPEED USING THE SLIDER
The users will learn to use the laboratory
slider in the program and revisit creating a
variable. In addition, they will learn to use new
comparison functions.
Important:
• In this exercise, programming the slider
is a more challenging task than in the
previous one. A solution strategy should be
considered first. For example, the familiar
parts of the program can be done in the
first place. (FIG. 7)
• If the laboratory slider value is greater
than zero (0= the slider is in its extreme
left position; 100= the slider is in its
extreme right position), the command
inside of the ”if-then” command should
be executed.
• The Speed variable is set at 10 / the
Lab slider value (when the slider is in its
extreme left position, the mouse moves
slowly, and when it is in its extreme right
position, the mouse moves quickly).
• The sprite moves randomly on the scene
with the speed defined by the Speed
variable.

•
•

Discuss the use of new comparison
conditions and try out how the program
reacts when they are changed.
The basic operating principles of the light
and sound sensors are similar to those
of the slider. We recommend that you
encourage your group to be creative and
brainstorm ideas on how these can be
utilized.

FIG. 7
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NEW COMMANDS
“Set M to X” command sets a new value X to M variable.

“Change M by X” command changes the value of M
variable to X.
This is a prenamed variable. You can name a variable
yourself (“Points” in this case). The variable value can be
changed in the course of the program and also be used,
for example, in comparison conditions.
“Stop all/this script/other sprite scripts” command stops
all desired programs (or scripts).
“If <>, then_else” command (an expanded conditional
statement) executes the built-in series of commands
on a selective basis, according to the truth value of the
condition set for the command. If the condition is true,
the first one is executed, and if it is false, then the second
one is executed.
Comparison condition. This is used for comparing two
values to define truth values, such as in conditional statements and loops.
Mathematical expression. This can be used in variable
commands and conditional statements.
“Play note X in Lab” command activates the laboratory
speakers to produce a sound of a certain pitch.
“Light sensor/ sound sensor/ lab slider” expression sets a
current value for the selected laboratory sensor. This can
be used, for example, in comparison conditions.
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LAB - TASK
Exercise 6: Scoring
OBJECTIVES

1

2

rather

Select
“Create
a
“Select
Make
variable”

Create a scoring variable.

variable” ?

a

TASK
1. Create a second sprite (for
example, a mouse).
2. Create a variable in the Data
group of commands according
to a series of images (FIG. 1
and 2).
3. Program the mouse.
4. Click on the green flag.
5. If everything is done correctly,
the Count value will increase
every time the cat catches the
mouse.

Name the variable
“Count” and click
“OK”.

Choose “Data”

Try!
Change the variable value to see
how the count will change.
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LAB - SOLUTION
Exercise 6: Scoring
solution
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LAB - TASK
Exercise 7: End the game
OBJECTIVES

TASK 2

• Use the Count variable.
• Reinforce the skills learned.

Program the game to begin when
the white button is pressed.

TASK 1

Try!

1. Create two sprites (for
example, a cat and a mouse).
2. Create Count variable (see
Exercise 6).
3. Program the mouse (see
Exercise 5).
4. Program the laboratory to
operate as a cat controller (see
Exercise 3).
5. Click on the green flag.
6. Control the cat using the
laboratory and try to catch the
mouse as fast as you can.
7. If everything is done correctly,
the Count value will increase
every time the cat hits the
mouse. The game ends when
a player scores 10 points.

Change the values of the Count
variable to see how the game will
change.
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LAB - SOLUTION
Exercise 7: End the game
solution 1
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LAB - TASK
Exercise 8: Add sound to the game
OBJECTIVES
• Create sound in the laboratory.
• Reinforce the knowledge learned.

TASK
1.
2.
3.
4.

Create two sprites (for example, a cat and a mouse).
Create Count variable (see Exercise 6).
Program the mouse (see Exercise 5).
Program the laboratory to operate as a cat controller
(see Exercise 3).
5. Click on the green flag.
6. Control the cat using the laboratory and try to catch the
mouse as fast as you can.
7. If everything is done correctly, the laboratory will
produce a sound when the cat hits the mouse.

Try!
Change the value of the Play a note command to see how
the sound will change.
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LAB - SOLUTION
Exercise 8: Add sound to the game
solution
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LAB - TASK
Exercise 9: Increase speed using the slider
OBJECTIVES
• Use the slider in the program.
• Use new comparison conditions.
• Reinforce the skills learned.

TASK
1.
2.
3.
4.

Create two sprites (for example, a cat and a mouse).
Create Count and Speed variables (see Exercise 6).
Program the mouse (see Exercise 5).
Program the laboratory to operate as a cat controller
(see Exercise 3).
5. Click on the green flag.
6. Control the cat using the laboratory and try to catch the
mouse as fast as you can. You can adjust the speed of
the mouse using the slider.

Try!
Change the set the Speed value to see how the game will
change.
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LAB - SOLUTION
Exercise 9: Increase speed using the slider
solution
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1. Programming the Robot
The exercises are divided into subjects according to the students’ knowledge level. To guide
the trainer, an introduction to the exercises
summarizes their objectives, scope and commands used.

In addition, it outlines the most important teaching aspects for certain exercises, and presents
topics for discussion during or after the exercises.

FIG. 1

COMPLETED EXERCISES

Student name
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2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

The exercises are presented as task cards. They
can be done with the whole group or in smaller
teams, moving from one team to another, or in
slower-paced individual sessions. The exercises
can be printed out and distributed to the group,
enabling a differentiated approach depending
on the students’ knowledge level.
The progress can be monitored using a table in
which the children will indicate the tasks they
have completed. (FIG. 1).
Exercises at the end of each subject section
should be devoted a bit more time to. Completing the task will contribute to making the
skill automatic. Each subject section highlights
different everyday phenomena, as learning is
more efficient when it is related to daily life. At
the same time, the students will learn observe
the surrounding world and representations
programming entities. Topics for more in-depth
exploration of the surroundings are available in
the Robotics in Real Life sections of this Guide.
In addition, children can develop their environmental observation skills by engaging in activities, such as photographing things they see in
their everyday lives. It is also good to reflect on
why people need one thing or another and how
it would be without it.

The solution models are designed to support
both the trainer and the students. These are
available on the reverse side of the task cards.
An exercise may have several solution models, with only on being shown on the card. We
recommend that you discuss different solution
models with the children, as finding and understanding different solution strategies will promote their thinking skills. In addition, you can
encourage the children to consider whether
the program can be implemented in a shorter
way, using a smaller number of commands, or
whether it is easily customizable and applicable
to similar situations.
The exercises should be completed gradually,
according to the attached Robot Programming
Progress table. The exercises are divided into
groups according to the subjects to be learned,
contributing to a gradual mastering of skills for
working with similar content. The initial exercises should be repeated at later stages to make
sure that the knowledge gained is not forgotten.
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ROBOT PROGRAMMING PROGRESS
CONTROL THE ROBOT WITH THE KEYBOARD
Exercise

Objectives

Commands and structures

1. Go - stop

•

Get familiar with the programming environment

•

Command series start and end

•

Learn the structure of the program and series of commands

•

•

Make the robot move and stop

•

Use consecutive commands
(linear series of commands)

Control of motors:
• Starting and stopping
• Power adjustment
• Changing direction
• Turning
• Using time and steps

•

Delays

2. Arrow key control
3. Reinforce your knowledge

Scratch

RobboScratch

Scratch

RobboScratch

INDEPENDENT ROBOT MOVEMENT
Exercise

Objectives

Commands and structures

4. Bypassing an obstacle

•

Reinforce the skills learned

•

5. Bypassing a box

•

6. Movement along various
shapes

Create longer series of commands

•

Note similar repetitive series of
commands and learn the loop

•

Learn to limit the number of
repetitions

•

Design series of commands

7. Reinforce your knowledge
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• REPEAT x times
• LOOP forever
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ROBOT PROGRAMMING PROGRESS
TOUCH SENSOR
Exercise

Objectives

Commands and structures

8. Starting the robot with the
touch sensor

•

Reinforce the skills in using the
loops

•

9. Impact robot

•

Explore the operation of
sensors

Conditional statements
• If – then
• If – then – else
• Wait until

•

Learn more about the touch
sensor and how to use it

•

•

Use conditional statements in
programs

Comparison expressions
• Less than
• Equal to
• Greater than

•

Sounds
• Play the sound
• Play the sound until the end

10. Reinforce your knowledge

•

Add sound to programs

Scratch

RobboScratch

Scratch

RobboScratch

LINE TRACKING SENSOR
Exercise

Objectives

Commands and structures

11. Follow the line

•

Reinforce the skills in using the
loops and conditions

•

•

Learn more about the line tracking sensor and how to use it

12. Tracks and routes
13. Reinforce your knowledge
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ROBOT PROGRAMMING PROGRESS
LIGHT SENSOR
Exercise

Objectives

Commands and structures

14. Surprise box

•

Reinforce the skills in using the
loops and conditions

•

Summation

•

Learn more about the light
sensor and how to use it

•

Random numbers

•

•

Add sound to the program

Sounds:
• Set the sound volume
• Stop the sound command

•

Measure sensor parameters
and use them in programs

•

Use a random number and
summation

15. Robot turns towards the light
16. Watchdog
17. Reinforce your knowledge

Scratch

RobboScratch

Scratch

RobboScratch

DISTANCE SENSOR
Exercise

Objectives

Commands and structures

18. Traveler

•

Reinforce the skills in using the
loops and conditions

•

•

Learn more about the distance
sensor and how to use it

19. Reinforce your knowledge
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SENSORS
FIG. 2

always be checked before programming. The
principles of sensors operation should be explained to the students before proceeding with
exercises.

1
5

IR

4

2

3

EXERCISE:
CONTROL A HUMAN ROBOT
This first programming exercise is performed
without the robot. The purpose is to give simple
instructions and encourage the children to think
in terms of programming.

•
•

Objectives
• Split the instruction into smaller parts.
• Give simple commands.
• Understand the operation of the robot: the
robot has been programmed by a human.
A.
B.
C.
D.
E.
F.
G.
H.
I.
J.

Robot platform
Touch sensor recognizes touch.
Light sensor recognizes surrounding light.
LED sensor produces light.
Distance sensor recognizes the distance from
an object
Line tracking sensor recognizes light and dark
surfaces.
Battery
Reset button restarts the processor.
ON/OFF button switches on the battery current.
Start button is a programmable button.

Sensors are devices that receive and respond
to information from the environment. We see a
lot of them around us:
•
•
•
•
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Motion sensors in sliding doors activate the
door opening device (a light sensor or a
distance sensor).
A twilight switch on the wall of your house
turns on the yard lights (a light sensor)
A bar code reader in a store identifies dark
lines of different thickness on the light
surface (a line tracking sensor)
Modern cars are equipped with a reversing
radar (a distance sensor) and a passenger
seat sensor (a touch sensor).

Teaching guide

K. DIP switches
The Robbo kit platform contains switches for
adjusting its functioning.
1. & 2. Encoder of wheel
3. Battery’s undervoltage protection (use with
rechargeable battery)
4. Prevention of joint use of USB lead and
battery
5. Automatic timeout (approx. 10 minutes)
NOTE! For most purposes, all switches are
recommended to be kept in the ON position
L. Wheels

The ROBBO Robot can be fitted with four different sensors and a LED module (FIG. 2):
• Touch sensor recognizes touch.
• Light sensor recognizes surrounding light.
• Distance sensor recognizes the distance
from an object.
• Line tracking sensor recognizes light and
dark surfaces.
• LED module produces light.
The sensors are attached to the robot platform with magnets. When a sensor is mounted on the platform, the corresponding sensor
check box in the program is checked (FIG. 2).
Values read from the sensor will be displayed
and updated in real time. All the sensors have
the minimum and maximum values that should

Session flow
Invite two students to act as a robot and a
programmer in front of the class.
• The robot’s task is to follow the programmer’s instructions. The programmer is not
allowed to communicate, give clues or act
arbitrarily.
• The programmer gives the robot short
unambiguous instructions for action.
• The trainer acts as an “error message”:
• If the programmer’s instruction may have
different interpretations, the trainer gives
a signal.

The other group members act as “program
correctors”, giving a new instruction once
an “error message” is received.
The programmer is instructed what he or
she should “command” the robot to do. For
example:
• Put on a hat, gloves and scarf.
• Put down your name on the board.
• Raise an object and put it on the table.

Extensions
The exercise can be extended by more
challenging commands.
• For example, the command “Take two steps
forward” can be broken down into smaller
instructions, such as: “lift your right thigh,
stretch out your right calf, pull the toes of
your left foot upward, put your left foot
down on the flow”.
• The purpose of the exercise is to demonstrate that “simple” commands come from
the fact that someone has already coded
them in a complex way.
• The idea can be discussed with the children, for example when working with the
“turn motors on” command.

TOPICS TO DISCUSS DURING OR
AFTER EXERCISES
•
•

What instructions were good and why?
What kind of smaller commands a
command consists of?
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2. Control the robot with
the keyboard
The initial robot programming exercises include
small programming tasks designed to familiarize
the users with the software activities. First, they
will learn to use the RobboScratch programming
environment with the robot and practice the
principles of building programs. Ready-made
and custom programs are built using short consecutive commands that form a linear series of
commands.

While working, the students will develop thinking skills necessary for programming, such as
predicting how the designed program will work
and customizing it to their own needs.

EXERCISES
EXERCISE 1:
GO - STOP

EXERCISE 3:
REINFORCE YOUR KNOWLEDGE

The students will explore the programming
environment and develop their first program
according to a model. The users will learn to
move and stop the robot.

Completing different additional tasks will help
reinforce the skills learned. This should be
done separately from exercises 1 and 2, and
revisited at later stages to make sure that the
knowledge learned is reinforced.

Important:
• Explore how the robot moves when the
drive power is increased or reduced.
• Discuss the uses of and differences
between the following commands: turn
motors on, turn motors on for x seconds
and turn motors on for x steps.

EXERCISE 2:
ARROW KEY CONTROL

Important:
• Remind the students to use the motor
power command to set the speed before
starting the motors.
• When completing the “blind control”
exercises, discuss the following
questions: What is the difference between
programming a human and a robot? and
What commands are most effective in
programming a human?

The first program is designed according to a
model and the skills learned are applied by adding
similar series of commands to the program.
Important:
• Teach the users to predict what will happen
when the program runs and only then start
creating and testing the program.
• Explore and discuss how different motor
commands influence the operation of the
robot.
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TOPICS TO DISCUSS DURING OR AFTER
EXERCISES

COMMANDS
“When clicked” command runs the below attached
series of commands when the flag is clicked with the
mouse.
“When X key pressed” command starts the program
with a keyboard button selected in the menu.
“Wait X secs” command stops the execution of the series of commands for s given period of time (1 second
in this case).

What is the difference between different motor
commands? How do they influence the robot’s
movement?
Which of the commands learned are used in
everyday life?
• “On-off” commands are often used in
everyday settings. The operating element is
a switch that opens and closes or turns on
and off devices. However, it is important
to note the difference between mechanical

•

•

•

“Stop all scripts/this script/other sprite scripts” command stops the selected scripts (i.e. programs).
“Turn motors on” command starts both motors.

ROBOTICS IN REAL LIFE

“Turn motors off” stops both motors.

•
•

“Set motor power X%” sets the power of both motors
in the range from 0 to 100%.

Find out how the motor works and what
types of motor exist.
Find out how the robot and the program
know how many times the robot wheels
have revolved.

•

and programmed switches:
Mechanical switches:
• Light switch
• On/off buttons on devices
• Various toys
Programmed switches:
• Remote control
• TV set
• Twilight switch
Arrow key control is often used in remote
controlled toys and software games.
Various equipment and mechanisms (hoists,
loaders) are operated by devices using
arrow key control.

Find out how the robot’s pulse width
modulation (PWM) power control functions.
(Tip: There are the so called encoders in the
robot base)

“Turn motors on for X secs” command starts both motors for a given period of time (1 second in this case).
“Turn motors on for X steps” command starts the
motor for a period until the given number of steps is
achieved.
“Set Robot direction” command sets the direction of
motor rotation.
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ROBOT KIT - TASK
Exercise 1: Go - Stop
OBJECTIVES

TASK 3

•
•
•
•

Find out how to start and stop the robot at a line

Get familiar with the programming environment
Design the first program according to a model
Learn the structure of the program.
Move forward and stop the robot.

TASK 1
• In the command menu (1), different command groups
are available.
• The commands from the “Command group” are
displayed here (2).
• You should drag and drop the required commands to
the programming section (3).
• Try the programs shown in the figure.

1

2
3

TASK 2
Try to change the motor power.
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ROBOT KIT - SOLUTION
Exercise 1: Go - Stop
solution 1

solution 3

With “up arrow” key pressed, the robot motor starts and
the robot moves forward.
With space key pressed, the program and the robot stop.

Making move on the line

Try!
Try the difference between these two commands.

Stop on the line
Try to add this command to the robot stop program.
What ‘s happening?
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ROBOT KIT - TASK
Exercise 2: Arrow key control
OBJECTIVES

TASK 2

• Use consecutive commands
• Control the robot movement forward, backward,
leftward, rightward

Try to move the robot forward and backward using arrow
keys, as well as to turn it to the left and to the right.

TASK 1
• Predict how this program will move the robot.
• Create and test a program
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TIP
In the same programming section, several command
chains can be available.
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ROBOT KIT - SOLUTION
Exercise 2: Arrow key control
solution 1

solution 2

With ↑ key pressed, the robot moves forward during 2
second.

Try!
Change turn motors for /1/ seconds command for the
command below. What will happen?
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ROBOT KIT - TASK
Exercise 3: Reinforce your knowledge
OBJECTIVES
• Reinforce the skills learned.
• Give clear operational
instructions
• Control the operational
instructions given

TASK 1:
ADHESIVE TAPE
ROUTES
Using adhesive tape, make
different routes on the floor and
guide the robot through the
routes.
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TASK 2
SLALOM COURSE
• Make a slalom course on the
floor. How fast will you finish it?
• Watch the video at: https://
vimeo.com/141896031
• Which commands make the
robot to move in the fastest
way?

• The other student gives
instructions to the driver.
• At the end of the task discuss
which instructions were good
and why.

TASK 4
INVENT!
Invent a task to use all skills
obtained.

TASK 3
BLIND MAN’S BUFF
• Make a route with your fellow.
• Using the arrow keys, program
the robot for movement.
• Divide the task:
• One student is a driver and
puts a bandage over the
eyes. The driver task is to
control the robot while being
blindfolded according to the
instructions from the other
student.
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3. Independent robot movement
Upon getting familiar with the programs created from the short sequential commands, proceed with longer programs creation. The exercises use the same methods as above.

As the tasks become more complicated, pay
attention on the program loops, use new commands and program structures.

NEW COMMANDS
“Forever” command (a loop) repeats the built-in series of commands until the whole program execution
is stopped, i.e. from the perspective of the program,
forever.

EXERCISES
EXERCISE 4:
BYPASSING AN OBSTACLE

EXERCISE 6:
MOVEMENT ALONG VARIOUS SHAPES

Reinforce the knowledge obtained and write
down longer programs as well as plan the new
ones.

Practice to use loops in the identical but more
complicated tasks. Also learn the “infinite loop”
function.

Important:
• We recommend that you compare the
programs designed by the users as part of
this Exercise.
• Which decisions are made by the users?
• Which is the shortest and which is the
longest programs?

Important:
• Manage the program planning until it is
designed.

EXERCISE 5:
BYPASSING A BOX
In the designed program, the similar loops are
to be found to use for learning the loop idea.
Important:
• Manage the search process of similar
repetition series of commands in the
designed program.
• Time set in the command can be different
for different robots. Pattern shape and size
also have an influence on the set time.
• Try also the commands limiting number of
the motor steps.
• Under heading “TRY”, test the “Forever”
command.
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EXERCISE 7:
REINFORCE YOUR KNOWLEDGE
Completing different additional tasks will help
reinforce the skills learned. These should be
done separately from exercises 4, 5, and 6, and
revisited at later stages to make sure that the
knowledge learned is reinforced.
Important:
• Even at this stage, you should start
planning and implementation of your tasks
and programs. The student groups can
invent tasks for each other and distribute
them to be executed by the other groups.
Creation of the own tasks reinforces the
knowledge learned and helps in the new
applications design.

“Repeat X” command repeats the built-in series of
commands for the desired number of times (10 times
in this case).

TOPICS TO DISCUSS DURING AND
AFTER EXERCISES
•

Which solution strategies were used in the
exercises? Which program was the fastest
and the most accurate for each exercise?

•

How does planning affect the program
design? Planning is an important stage
in different scenarios related to the
programming. The more complicated the
task is, the more important the planning
stage becomes.

ROBOTICS IN REAL LIFE
•

The industrial robots repeat the same
programs from the time a unit is started
till it is stopped. Find out which industrial
robots exist.
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ROBOT KIT - TASK
Exercise 4: Bypassing an obstacle
OBJECTIVES

TIP

• Use consecutive commands
• Plan a functional program

First, the robot comes to the
obstacle, turn and bypass it, then
goes back over the start line.
Think which commands do you
need to execute this task?

TASK 1
• Make a track on the floor as
shown in the figure.
• Think of the robot travel line.
• Program the robot so that
it bypasses the obstacle
independently, without any
arrow control, and comes back
to the start line.

TASK 2
Change the route by moving or
adding the obstacles.
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ROBOT KIT - SOLUTION
Exercise 4: Bypassing an obstacle
solution 1

Try!

The task has a lot of different solutions.
Below is the one possible option.

Using adhesive tape, make and test different routes on the floor.
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ROBOT KIT - TASK
Exercise 5: Bypassing a box
OBJECTIVES

TIP

Use the loop in the program.

You can find the repeat x times
command in the Control command
menu.

TASK 1
• Put a box on the floor.
• Imagine the route to be passed
by the robot.
• Program the robot so that it
goes round the box once.

TASK 2
• In your program, find the
commands which are repeated
several times.
• Based on these commands,
as well as on the repeat x
times command, create a new
program.
• Try!
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ROBOT KIT - SOLUTION
Exercise 5: Bypassing a box
solution 1

solution 2

Time depends on the size of the
route on the floor.

Try!
Using adhesive tape, make different routes on the floor,
and make the robot to pass these routes.
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ROBOT KIT - TASK
Exercise 6: Movement along various shapes
OBJECTIVES

TIP

• Use the loop in the program
• Plan a functional program

You can find the Forever command
in the Control command menu

TASK 1
• Using a tape, make various
shapes with equal sides on the
floor as shown in the figure.
• Imagine the route to be passed
by the robot.
• Program the robot for
movement along the shape
in such a way that one of the
robot wheels is always on the
tape.

Pentagon

Square

Triangle

TASK 2
Program the robot so that it
bypasses the box forever.
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ROBOT KIT - SOLUTION
Exercise 6: Movement along various shapes
Solution 1

Solution 2

Time set for the robot passing the whole route depends
on the size of the shape on the floor.

TRY!
Perform this task with any other shape.
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ROBOT KIT - TASK
Exercise 7: Reinforce your knowledge
OBJECTIVES
• Reinforce the skills learned.
• Evaluate and measure a track.

TASK 1
RACE
• Make and test a slalom course on the floor. How fast do
you pass it?
• Watch the video at: https://vimeo.com/141896031
• Which commands do you use to make the robot to
move with the highest speed?

TASK 2
DISTANCE CALCULATION
• Build a route to bypass an obstacle.
• Before programming, find out the distance the robot
passes per one second moving along the straight line
and on corners.
• Calculate according to the formula: Total track: track
per 1 second = total time.
• Note that you can also include decimal numbers into
the command. To do this, put a point instead of a
comma!

TASK 3
Invent a task to use all skills obtained.
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4. Touch sensor

EXERCISES
EXERCISE 8:
STARTING THE ROBOT WITH THE
TOUCH SENSOR

The touch sensor detects pressure on or release of a tab located on the front end of the
sensor (FIG. 2 – touch sensor). Using the touch
sensor, you can program the robot for the environment identification and response when
touching something.
Upon getting familiar with the loops using the
touch sensor, the students get to know the conditional statements and the comparison conditions used within them. With the conditional
statements, the program is set to work according to the given conditions. The comparison
conditions generate comparison characters (<,>,
=) known from mathematics and two expressions compared i.e. values. When operating the
robot, you can easy learn to use the conditional
statements using the sensors.
The touch sensor values are tested as follows:
• Attach the sensor to the robot platform.
• In the program, check the sensor check
box.
• Test which value is in the base position and
which value is with the pressed tab located
at the sensor edge.
• The values varies according to touch within
the range from 0 to 100 (as a comparison
value, 50 is usually used).
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FIG. 3

Cond.
statem.

Comparison
values

Comparison
cond.

The students get familiar with operation of the
sensors, in this case, with touch sensor operation. They learn to connect the sensor and
the robot, make series of commands to read
the sensor values, and to use the ready-made
sound commands.
Important:
• Explain the sensor principle of operation
and detection in the environment.
• Find and interconnect the commands necessary for programming.

EXERCISE 10:
REINFORCE YOUR KNOWLEDGE
Completing different additional tasks will help
reinforce the skills learned. This should be
done separately from exercises 8 and 9, and
revisited to make sure that the knowledge
learned is reinforced.
Important:
• Execute your own programming tasks.
• Task 2 – make a holder for a pencil on the
robot. This holder will be used further.

EXERCISE 9:
IMPACT ROBOT

Example (FIG. 3)
The robot starts the motors if the touch sensor
value is less than 50.

Reinforce skills of the touch sensor use in the
programs by introduction two new commands/
conditional statements: if – then and if –then
–else.
Important:
• Manage the search process of the
conditional statements from the “Control
command group”.
• The program can be executed using two
different conditional statements.
• Think about the differences and convenience of the designed programs use. “If–
then–else” command is more user-friendly
nearly in all exercises where two alternative
functions are required in accordance with
the sensor position. It is important to understand and remember this!
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TOPICS TO DISCUSS DURING AND
AFTER EXERCISES

NEW COMMANDS
“Wait until < >” command interrupts execution of the
commands until a condition set gets “True” value.

•
•

“If then” command (a conditional statement) executes the series of commands only if a value set for
this command at the time of this command execution
is “True”.
“If <>, then–else” command (a branched conditional
statement) executes the series of commands on a
selective basis, according to the truth value set for
the command. If the value is “true”, the first one is
executed, and if it is “false”, then the second one is
executed.

Which devices can be turned on using the
touch sensor in everyday life? And which
ones can be turned off?
Remember different switches which we
considered at the first exercises. By the way,
the programmable switches are a remote
controller and a TV set.

•

Make up conditional statements used in everyday life. For example: If you don’t brush
your teeth, then you get cavities.

ROBOTICS IN REAL LIFE
•

In these exercises, Boolean data type was
used as comparison conditions. Find out
what it means and where the name came
from.

The comparison conditions are set in the commands
of conditional statements. They are also so-called
Boolean expressions which determine the condition
execution (true) or non-execution (false). In other
words, when condition is not executed in these exercises, then the series of commands is not performed.
“Robot /sensor X/” expression return a value of the
selected sensor at the time the command is executed.
The value returned can be used in the comparison
conditions, in this case, the sensor value can be compared with any number or value of the other sensor.
“Play sound X” command starts to play a sound
selected from the menu and immediately gets the
program to run further.

“Play sound X until done” command completely plays
a sound selected from the menu, and only then gets
the program to run further.
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ROBOT KIT - TASK
Exercise 8: Starting the robot with the touch sensor
OBJECTIVES

TASK 2

• Make the robot move using the
touch sensor
• Connect the sensor to the
special sensor connector on
the robot.
• Use “Wait for” sensor
parameter in “Until” command.

• When the robot start movement
upon activation with the touch
sensor, put a funny sound
into the program to be played
before movement start.
• You can select a sound in the
Sounds tab.

TASK 1

TIP

• Connect the sensor to special
sensor connector No. 1 on the
robot.
• In the program, check Sensor 1
check box.
• Create a program for the robot
movement only with the touch
sensor pressed.

Press the touch sensor. Examine
sensor 1 parameters change
on the display. In Functions
menu you will find the suitable
command which you can use in
the exercises.
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ROBOT KIT - SOLUTION
Exercise 8: Starting the robot with the touch sensor
Solution 1

Solution 2

Time set for the robot passing the whole route
depends on the size of the shape on the floor.

Try!
Turn the sound on the computer and open Horse file.
Try to do this without any help

WATCH
Watch the video “Horse robot” at: http://1drv.ms/1VmqvKY
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ROBOT KIT - TASK
Exercise 9: Impact robot
OBJECTIVES

TASK 2

• Change the robot movement
direction using the touch
sensor.
• Use the sensor parameter in
the if-then and if–then–else
conditional statements. You can
find the conditional statement
in the Control command group.

• Perform the same task but
using the if–then–else
command.
• Compare the programs to find
the difference.

TASK 1
• Attach the sensor to the front
end of the robot, to special
sensor connector No.1.
• In the program, check Sensor 1
check box.
• Program the robot so that it
moves forward. If the robot
strikes against an obstacle, it
will move back, then turn and
proceed movement towards a
new direction.
• Use the variable value
command (if–then).
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TIP
First think which variable value
parameter shall be with the released
sensor. What should the robot do in
this case?
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ROBOT KIT - SOLUTION
Exercise 9: Impact robot
solution 1

solution 2

in the folder there
were 2 different files
for that part.
which one to take?
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ROBOT KIT - TASK
Exercise 10: Reinforce your knowledge
OBJECTIVES
Reinforce the skills learned.

TASK 1
IMPACT ROBOT WITH A SOUND
• Design a program for the impact robot.
• Add it with a suitable sound which will sounds when the
robot strikes against the obstacle.

TASK 2
DRAWING A ROUTE
Make a holder for a pencil on the robot platform and the
robot will draw its route while moving.

TASK 3
INVENT!
Invent a task to use all skills obtained.
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5. Line tracking sensor

The skills learned using the touch sensor are
reinforced using a line tracking sensor. This
sensor detects light (white) shades on the surface by sending infrared rays and measuring
the amount of infrared light reflected from the
platform. The human eye can not see infrared
light, but it is everywhere around us. Therefore,
the sensor response also to other light sources
such as sunlight (try!). Using the sensor data,
the robot can be programmed to follow the line
of the floor.

The sensor values are tested as follows:
• Attach the sensor to the robot platform.
• In the program, check the sensor check box.
• Test the sensor for the dark surface and for
the light surface.
• The sensor values vary depending on the
surface illumination in the range between 0
and 100.

TOPICS TO DISCUSS DURING AND
AFTER EXERCISES

EXERCISES
EXERCISE 11:
FOLLOW THE LINE

EXERCISE 12:
TRACKS AND ROUTES

Use knowledge gained during exercises with
the touch sensor.

Use two line tracking sensors in one program.

Important:
• Pay attention to the similarity in the programming of the different sensors.
• Examine the sensor values change for the
light and dark surfaces.
• Give time to plan before programming to
better understand how the robot works by
detecting the light and dark surfaces.

Important:
Coordinate use of the knowledge learned.

EXERCISE 13:
REINFORCE YOUR KNOWLEDGE
Completing different additional tasks will help
reinforce the skills learned. These should be
done separately from exercises 4, 5, and 6,
and revisited at later stages to make sure that
the knowledge learned is reinforced.

•
•

What is the difference between light reflection from the light and dark surfaces?
Try to detect colors with the sensor. Which
values did you get?

•
•

What will happen if the color film is located
in front of the sensor?
How does the distance between the sensor
and the surface detected by it affect the
sensor values?

ROBOTICS IN REAL LIFE
•

Find out the principle of operation of the line
tracking sensor.

Important:
Execute your own programming tasks.
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ROBOT KIT - TASK
Exercise 11: Follow the line
OBJECTIVES

TASK 2

• Read values of the robot
movement sensor.
• Use values of if-then–else in
condition.

Make a route where turns of the
black line are sharper. Think how
you can change the program to
make the robot pass the sharp
turns.

TASK 1
• Attach the line tracking sensor
to the sensor connector.
• Guide the robot to pass over
the dark and light surfaces.
• Examine changes in the light
parameters.
• Design the program for the
robot following the black line
using the sensor (see figure on
the right)
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TIP
• First imagine what the robot
will do until the sensor detects
the black line in front of it.
• Use if–then–else conditional
statement.
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ROBOT KIT - SOLUTION
Exercise 11: Follow the line
SOLUTION 1

SOLUTION 2

Note that the sensor values can greatly vary depending on
the ambient light.

By changing time for foreword movement or for turns, you
can make the robot to turn more sharply. However note
that, if the above mentioned command rotates the robot
for 0,3 seconds left, the robot can leave the line in such
sharp turn and move along the wrong side of the line.
For the Emergency Stop button, use space.

it seems the “key pressed”
are different than the finnish
version.
also file is named “exercise 9”
but it’s exercise 11”
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ROBOT KIT - TASK
Exercise 12: Tracks and routes
OBJECTIVES

TASK 2

• Use two identical line tracking
sensors in one program.
• Program the robot to follow
the black line bent in both
directions.

The task will be more complicated
if the line interrupts Discuss
the kind of the line before its
interruption.

TASK 1
• Connect the line tracking
sensors to the sensor
connectors No.2 and No. 5.
• In the program, check Sensor
2 and Sensor 5 check boxes.
• Guide the sensors over the
black and white base. Examine
changes in the sensor values
on the monitor.
• Program the robot to follow the
black line drawn on the white
base. The line can be bent in
both directions.
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TIP
Solve this problem first in terms of
the one sensor!
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ROBOT KIT - SOLUTION
Exercise 12: Tracks and routes
solution 1

solution 2
The line before interruption is to be straight far enough.
With the straight line, the robot will move in the right
direction and in the result get back on the line. If the line
has turns too close to the point where it is interrupted, the
robot can continue its movement in the wrong direction
and does not find the line.

also different “key pressed”
than in the finnish version
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ROBOT KIT - TASK
Exercise 13: Reinforce your knowledge
OBJECTIVES
Reinforce the skills learned.

TASK 2
INVENT!
Invent a task to use all skills obtained.

TASK 1
ROUTE IN THE FORM OF EIGHT
Make a route in the form of eight, but without a line in the
point of intersection.
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6. Light sensor

The light sensor measures the amount of light
coming to the sensor front end (sensor lens
view angle is approximately 30 degrees). Using
the sensor data, you can program the robot so
that it responds to fluctuations in quantity of
light.

The sensor values are tested as follows:
• Attach the sensor to the robot platform.
• Check the light sensor check box in the
program.
• Test the sensor value in the dark (for example, in hands) and in a good light.
• The sensor values vary depending on the
quantity of light received by the sensor in
the range between 0 and 100.

EXERCISE 16:
WATCHDOG

EXERCISE 17:
REINFORCE YOUR KNOWLEDGE

Use the skills gained and learn to use a random
number.

Completing different additional tasks will help
reinforce the skills learned. These should be
done separately from exercises 14, 15, and 16,
and revisited to make sure that the knowledge
learned is reinforced.

Important:
• Make sure that the users understand “random numbers” idea in the programming.
Expression of the random numbers is like a
die: RobboScratch draws lots between the
values set for the number.

NEW COMMANDS
Mathematical expression. This can be used, for example, in counting the variable values and conditional
statements.
“Select a random number in the range between A
and B” expression produces a random number from a
given range of values. The expression can be included in a comparison condition.

EXERCISES
EXERCISE 14:
SURPRISE BOX

EXERCISE 15:
ROBOT TURNS TOWARDS THE LIGHT

Use the skills learned using the new sensor,
learn to do sound recording and repeat it in the
programming exercises.

Use two light sensors in one program. Make
measurements for programming and design
the program based on the monitored data by
comparison information from two different sensors.

Important:
• Remember the “Wait until” command.
• Examine changes in the light sensor values
near the sensor and at the distance.

Important:
• To perform the task, you will need two pocket flashlights and a room where you will be
able to turn the light off.
• First, manage solving the problem without
the robot
• Discuss with the students the logical expression of summation associated with the solution. It will be easier to understand this task if
two robots are used at the same time, one of
which has a logical expression of summation,
and the other has not.

“Set sound volume X%” command sets the sound
volume from 0% to 100%.
“Stop all sounds” command stops all sounds of the
program.

TOPICS TO DISCUSS DURING AND
AFTER EXERCISES
•

Teaching guide

What is the difference between the line
tracking sensor and the light sensor?

•

Why is the summation expression used in
exercise 15?

ROBOTICS IN REAL LIFE
•
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Important:
• Execute your own programming tasks.

Find out the light sensor principle of operation (photo diode).
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ROBOT KIT - TASK
Exercise 14: Surprise box
OBJECTIVES

TASK 2

Use the light sensor measuring
the quantity of light coming to the
sensor front end.

Learn to make sound recording
and use it in the programs (FIG. 1
& 2).

TASK 1

TIP

• Connect the light sensor to
sensor connector No.5.
• Check Sensor 5 check box in
the program.
• Move the robot near the lamp,
under the table, etc. Examine
the changes in the intermediate
parameters.
• Put the robot into the empty lid
carton.
• Design a program in which the
robot starts moving when you
open the carton; light is rather
important in this case.

• In Task 1 you can use the wait
until command.
• The figures will help you to
make a sound recording in Task
2.
FIG. 1

FIG. 2

Record new sound
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Name of the sound
recorded

Recording
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ROBOT KIT - SOLUTION
Exercise 14: Surprise box
solution 1

solution 2

WATCH
Watch the video “Robot in the carton” at:
http://1drv.ms/1QRydis
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ROBOT KIT - TASK
Exercise 15: Robot turns towards the light
OBJECTIVES
• Compare parameters of two light sensors.
• Control the robot based on the results of comparison.

TASK
The task is performed in a dark room.
You will also need a good pocket flashlight.
1. Connect two light sensors to the robot. Read the sensor
values in the dark room.
2. Point the flashlight on the both sensors in turn and
examine the changes in the light parameters. Write down
the measurement results.
3. Design a program according to which the robot will turn
towards the sensor which will have the greater quantity
of light. If the quantity of light on both light sensors is
equal, the robot will not rotate.

TIP
• For the purposes of comparison, you can use two
different sensors.
• First, design a program according to which the robot
will turn only towards one sensor. Then think how to
make the robot to turn in both directions.
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ROBOT KIT - SOLUTION
Exercise 15: Robot turns towards the light
SOLUTION
In this solution, 10 is added to
the sensor parameter with lower
measurement result so that the
robot does not turn constantly
back an forth, however, detects
a slight difference between the
sensors (reading 10). So the robot
will move smoother. Note, that the
robot will turn towards the light
until the certain quantity of light is
reached. (50 in this case)

WATCH
Watch the video at:
http://bit.ly/robbo10

170

Teaching guide

ROBBO Robot kit

171

ROBOT KIT - TASK
Exercise 16: Watchdog
OBJECTIVES

TASK 2

• Use a random number in the
repeat X command.
• Program a watchdog toy which
will bark like two different
dogs, if someone comes to the
door.

• Program the robot so that
it does not always bark
identically.
• In Operators you will find
random numbers expression.

TASK 1
• Connect one light sensor to
the robot.
• Place the robot in front of the
imaginary door and measure
the quantity of light.
• Design a program according to
which the robot will bark when
the quantity of light reduces
significantly (= someone comes
to the door).
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TIP
Use the repeat X command and
vary bark of the dog. You can
also record your own sounds, for
example, your voice and other
household chores that banish
“thieves”.

what would be the
correct wording here?
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ROBOT KIT - SOLUTION
Exercise 16: Watchdog
solution 1
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ROBOT KIT - TASK
Exercise 17: Reinforce your knowledge
OBJECTIVES
Reinforce the skills learned.

TASK 1
JOKE
Plan any joke or surprise for your fried using the light
sensor, voices, robot motion.
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TASK 2
ANTI-THEFT ALARM
Design the anti-theft alarm using the light sensor and your sound
records.

TASK 3
Invent a task to use all skills obtained.
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7. Distance sensor and
additional exercises

TOPICS TO DISCUSS DURING AND
AFTER EXERCISES
•

IR

Where is the distance sensor used in everyday life
• Reversing radar for vehicles
• Sliding doors and gates.
• Elevator doors

ROBOTICS IN REAL LIFE
In the last chapter, we will consider the distance
sensor principle of operation based on the
one exercise. The distance sensor detects distance to the item based on the same principle
as the line tracking sensor detects the surface
brightness, i.e. by sensing infrared light. Using
the sensor data, you can program the robot to
change movement direction when it comes to
the item or to follow this item.
The distance sensor and the line tracking sensor
include the same components (LED operating
in infrared range and photo diode). In practice,
the distance sensor range is not so great due to
infrared radiation in the background light which
can easily hide the signal from the item. Actually,
the sensor operates best of all in the dark.

The sensor values are tested as follows:
• Attach the sensor to the robot platform.
• In the program, check the sensor check box.
• Test the changes in the sensor values when
you bring hands to it.
• The sensor values vary depending on the
distance to the item (and quantity of the
background light) in the range between 0
and 100.

•
•

Find out the distance sensor principle of
operation.
Find out the difference between the ultrasound sensors and the light sensors.

Upon learning the distance sensor principle
of operation, the students try to use the skills
gained by proceeding with the exercise 19
which contains extended tasks.

EXERCISES
EXERCISE 18:
TRAVELER

EXERCISE 19:
REINFORCE YOUR KNOWLEDGE

Use the skills learned.

In the last exercise, the different tasks are
gathered to use all skills learned.

Important:
• Examine the changes in the sensor values
near an obstacle and at the distance.
• Guided by the trainer, the students learn to
control the robot movement tracks while
the program parameters changing (limit
sensor values, robot turn angle, and return
time).
• Compare this sensor with the touch sensor.
What is the difference&
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Since this exercise, the value of creative
thinking, planning and own tasks and
programs creation increase.
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ROBOT KIT - TASK
Exercise 18: Traveler
OBJECTIVES

TIP

• Control the robot based on the
distance sensor parameters.
• Examine the robot movement
tracks/

Before programming, draw a route
on the paper the robot will pass
(examine two different schemes
shown in the figure below).

IR

TASK
• Connect the distance sensor to
sensor connector No.1.
• In the program, check Sensor 1
check box.
• Wave with your hand in front
of the sensor and check
for changes in the sensor
parameters. Discuss where
you can use the results gained.
• Program the robot so that
it would move forward and,
upon detecting an obstacle,
move back, turn and continue
moving in the opposite
direction.
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ROBOT KIT - SOLUTION
Exercise 18: Traveler
SOLUTION
Note that the sensor parameters may vary
depending on the light.

Try!
Try different limit values of the sensor.
What will happen?
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ROBOT KIT - TASK
Exercise 19: Reinforce your knowledge
OBJECTIVES
• Use the skills gained during
the previous exercises.
• Evaluate possibility of the skills
application in real life.

TASK 1
VACUUM CLEANER
Design the vacuum cleaner which
will remove small items on the
floor.
• Using the tape, mark an area
1m x 1 m.
• Put small items here.
• Design, build and attach to the
robot a device to help during
cleaning (for example, a brush
and a pusher).
• Design a program according to
which the robot can clean the
area.
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TASK 2
PURSUER
Design the robot which will follow
the item moving on the floor, for
example, the other robot.

TIP
Before programming, draw a route the robot
will pass (examine two different schemes
shown in the Figure).

TASK 3
REVERSING RADAR
Using the distance sensor and
sounds, design a reversing radar
to generate an audio signal. The
signal volume shall increase as
you get closer to the item.

TASK 4
INVENT!
Invent a task to use all skills
obtained.
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SIMULTANEOUS USE OF

ROBBO ROBOT KIT
AND LAB
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The robot and ROBBO Lab can be used simultaneously. The easiest way to practice in their
simultaneous use is to use the lab in a manner
familiar to the children, i.e. as a mobile device
control element. To execute the exercises below, you shall be able to use both devices. To
execute the exercises, we recommend to get
familiar with the Robot kit and Lab kit operation
manuals and exercises.

The structure of the exercises is the same as in
the other exercises of this Guide.
The exercises aimed at the user ability to see
and build a link between these devices.

Learn to use the robot and the lab together using
the skills learned.
Important:
• Discuss differences and purposes of the
turn motor off and stop all commands.
• Monitor over the changes of the lab values
and in the program and use the monitored
data in the program design.
• Point out that “greater than” expression
can be changed for “the same in size as”
expression.

EXERCISE 2:
SECURITY
Learn to use the robot motors not only to move it
but also for other operations.
Important:
• Teach that the lab buttons are touch
sensors. In this exercise, the button release
will initiate a signal.
• Investigate and discuss how items of
different weight affect the operation.

“When clicked” command runs the below attached
series of commands when the flag is clicked with the
mouse.

“When X key pressed” command starts the program
with a keyboard button selected in the menu.

EXERCISES
EXERCISE 1:
LAB AS THE ROBOT CONTROL
ELEMENT

COMMANDS USED

EXERCISE 3:
TRAFFIC LIGHT
Reinforce the knowledge learned in scenarios
familiar from everyday life.
Important:
• Carefully consider the order in which
different actions occur.
• Write down a preliminary program plan.

EXERCISE 4:
PUT THE KNOWLEDGE LEARNED INTO
PRACTICE
Reinforce the obtained skills by execution the
various additional tasks.

“Wait X secs” command stops the execution of the
series of commands until the condition given to the
command is implemented, i.e. until it obtains “true”
value.
“If <> then” command (a conditional statement) executes the built-in series of commands only if the truth
value of the condition set for the command at the
time of execution is true.
“If <>, then_else” command (a branched conditional
statement) executes the series of commands on a selective basis, according to the value of the condition
set for the command. If the condition is true, the first
one is executed, and if it is false, then the second one
is executed.
“Forever” command repeats the built-in series of
commands until the program execution is stopped,
i.e. from the perspective of the program, forever.

“Set Robot direction” command sets the direction of
motor rotation.

“Turn motor on for X secs” command starts both motors for a given period of time (1 second in this case)
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The comparison conditions are set in the commands
of conditional statements. They are also so-called
Boolean expressions which determine the condition
execution (true) or non-execution (false). In other
words, when condition is not executed in these exercises, then the series of commands is not performed.
“Set volume to X %” command sets the sound volume
from 0% to 100%.

“Play sound X until done” command completely plays
a sound selected from the menu, and only then gets
the program to run further.

TOPICS TO DISCUSS DURING AND
AFTER EXERCISES
•
•

•

“Lab button X pressed?” condition whether a certain
laboratory button is pressed at a given moment. The
condition can be included, for example, in conditional
commands.

“Light sensor/ sound sensor/ lab slider” function
shows the value of the selected sensor at the time the
command is executed.

“Play note X in Lab” command plays the sound of a
certain pitch translated from the lab speakers.

•

•

Which solution strategies were used in the
exercises?
How does planning affect the program design? Planning is an important stage in different scenarios related to the programming.
The more complicated the task is, the more
important the planning stage becomes.
Where is automatics and robotics used in everyday life?
• “On-off” commands are often used in everyday settings. The operating element is
a switch that opens and closes or turns on
and off devices. However, it is important
to note the difference between mechanical and programmed switches:
• Mechanical switches:
• Light switch
• On/off buttons on devices
• Various toys
• Programmed switches:
• Remote control
• TV set
• Twilight switch
Arrow key control is often used in remote
controlled toys and software games. Various
equipment and mechanisms (hoists, loaders)
are operated by devices using arrow key
control.
Where are various sensors used in private
life?
• Reversing radar for vehicles
• Sliding doors and gates.
• Elevator doors

“Turn Lab red/yellow/green LED on” command turns
the selected LED on in the lab.

“Turn Lab red/yellow/green LED off” command turns
the selected LED off in the lab.

190

Teaching guide

Simultaneous use of ROBBO Robot Kit and Lab 191

SIMULTANEOUS USE OF ROBOT AND LAB - TASK
Exercise 1: Lab as the robot control element
OBJECTIVES
• Learn to use the robot and the lab simultaneously.
• Use the skills learned

TASK 1
• The lab buttons operate as the touch sensor.
• Program the robot so that it moves forward by pressing
2 button and stops by pressing 5 button.

TASK 2
Program the robot so that it moves forward and backward,
turns left and right by pressing the colored buttons.

TIP
Press the button Examine the lab parameters change on
the display.
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SIMULTANEOUS USE OF ROBOT AND LAB - SOLUTION
Exercise 1: Lab as the robot control element
solution 1

solution 2

the “when flag clicked”
turned into “when a key
pressed”?

Try!
Connect the slider lock to the program to prevent
unauthorized access to the control element.
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SIMULTANEOUS USE OF ROBOT AND LAB - TASK
Exercise 2: Security
OBJECTIVES

TASK 2

• Use the lab and the robot
simultaneously.
• Use the robot motors to open
and close a barrier arm.

When the barrier arm is activated,
program also a function for the
security to switch the slider to 100
from a dispatch center (the lab).
In this case, the exhibition
speakers will translate the
following announcement: “Hold
the thief!” until the security
switches the slider to 0.

TASK 1
• Using the lab, build a device to
detect theft of a valuable item
(for example, LR20 battery) at
the exhibition.
• If the item is lost, the exhibition
area is closed with the barrier
arm.
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TIP
• Place the robot on a high point,
then it will not move even when
any barrier arm is attached to a
wheel.
• Put a heavy battery on the
lab button. If you remove the
battery, the laboratory setting
will change.
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SIMULTANEOUS USE OF ROBOT AND LAB - SOLUTION
Exercise 2: Security
solution 1

solution 2

WATCH
Watch the video “Security” at
http://bit.ly/robbo1
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SIMULTANEOUS USE OF ROBOT AND LAB - TASK
Exercise 3: Traffic light
OBJECTIVES
Use lab as a traffic light and robot switch.

TASK
• Build a traffic light for pedestrians and a robot to stop
vehicles.
• As pedestrians’ buttons, use the lab buttons, and as a
traffic light use LEDs.
• First, think how the right light of the traffic light can be
turned on. Then, discuss the traffic light principle of
operation.

TIP
The robot can stop the cars by the attached barrier arm or
Stop sign.
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SIMULTANEOUS USE OF ROBOT AND LAB - SOLUTION
Exercise 3: Traffic light
SOLUTION

WATCH
Watch the video “Traffic Light” at:
http://bit.ly/robbo12
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SIMULTANEOUS USE OF ROBOT AND LAB - TASK
Exercise 4: Reinforce your knowledge
OBJECTIVES
• Use the skills learned.
• Combine artistic items with work in ROBBO program
environment.

TASK 1
PAINTER
Design and build a robot to draw various patterns under
control of the lab.
• Make and attach a device to the robot to follow the robot
route.
• How can you edit a line, the robot is drawing, using lab
buttons?

TASK 2
REMOTE-CONTROLLED TOY
Design and make a remote-controlled toy.
Add functions to the control to increase or decrease the
speed.

TASK 3
DANCER
Design and make a remote-controlled toy.
Add functions to the control to increase or decrease the
speed.

TASK 4
INVENT!
Invent a task to use all skills obtained.
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ANNEX 1

COMPLETED EXERCISES

Student
Student name
name

206

Teaching guide

1.
1.

2.
2.

3.
3.

4.
4.

5.
5.

6.
6.

7.
7.

8.
8.

9.
9.

10.
10.

11.
11.

12.
12.

13.
13.

14.
14.

15.
15.

16.
16.

17.
17.

18.
18.

19.
19.

Completed exercises blank 207

ANNEX 2
ROBBOSCRATCH COMMANDS
USED IN THE EXERCISES
MOTION

LOOKS
“Move X steps” command moves the sprite on the
scene by a given number of pixels either forward (a
positive value) or backward (a negative value).
“Turn X degrees” command changes the direction of
the sprite by a given number of degrees.

This command moves the sprite in the coordinate
system to a given point for a given time.

“Change Y by ..” command changes the position
of the sprite along the Y-axis by a given number of
pixels.
“Change X by …” command changes the position
of the sprite along the X-axis by a given number of
pixels.

This command adds a speech bubble to the sprite for
a given period of time. The text in the speech bubble
can be edited (”Hello” in this case).

CONTROL
This command stops the execution of the series of
commands for a given period of time (1 second in this
case)
This command (a counting loop) repeats the series of
commands X times (10 times in this case).

This command (a infinite loop) repeats the series of
commands until the program execution is stopped,
i.e. from the perspective of the program, forever.
This command (a conditional statement) executes the
series of commands only if a value set for this command at the time of this command execution is “True”.

EVENTS
Start command which runs series of commands when
the flag is clicked with the mouse.

Start command which runs series of commands when
the keyboard key is pressed.

This command (a branched conditional statement) executes the series of commands on a selective basis,
according to the truth value set for the command. If
the value is true, the first one is executed, and if it is
false, then the second one is executed.
This command interrupts execution of the commands
until a condition set to this command is implemented,
i.e. this condition gets “True” value.
This command stops all desired programs, i.e. scripts.
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SOUND

OPERATORS
This command starts to play a sound selected from
the menu and immediately gets the program to run
further.

Mathematical expression. This can be used in variable
commands and conditional statements.

“Play sound X until done” command completely plays
a sound selected from the menu, and only then gets
the program to run further.

The expression produces a random number from a
given range of values. The expression can be included in a comparison condition.

This command stops all sounds of the program.

Comparison condition. The comparison conditions
are included into the commands of conditional
statements. They are also so-called Boolean
expressions which determine the condition execution
(true) or the condition non-execution (false).

This command sets the sound volume from 0% to
100%.

DATA
This is a prenamed variable. You can name the variable by yourself (Count in this case). The variable value can be changed in the course of the program and
also be used, for example, in comparison conditions.

TOUCH
A conditional which is included into the command.
The condition is given either the truth value “true”(the
sprite does touch) or “false” (the sprite does not
touch) at the time the command is executed.
A condition which is included into the command. The
condition is given either the truth value “true”(the
mouse button is pressed down) or “false” (the mouse
button is not pressed down at the time the command
is executed.

This command sets a new value to the selected
variable.

This command changes the variable to the set value
(+1 in this case).

PENCIL
This command lowers the figure pencil down, i.e.
when the command is given, a line is drawn on the
scene by the moving sprite.
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ROBOT

LAB
This command starts the motors for a given period of
time (1 second in this case).

This command turns the selected lab LED on.

This command starts both motors.

This command turns the selected lab LED off.

This command stops both motors.

This command turns the selected (red/yellow/green)
Lab LED on.

This command sets the direction of motor rotation.

This command turns the selected (red/yellow/green)
Lab LED off.

This command starts the motor for a period until the
given number of steps is achieved.

This command activates the laboratory speakers to
produce a sound of a certain pitch.

This command reset a value of the wheel turn counter
(trip meter) to zero.

This command set a value to the selected Lab sensor
(light/sound sensor/slider) The value can be used for
example in comparison conditions.

This command changes the direction of the sprite by
a given number of degrees.
This command sets the power of both motors in the
range from 0 to -100%.
This command separately sets the power of the left
and the right motors in the range from 0 to -100%.
This command separately sets the rotation direction
of the left and the right motors in the range from 0 to
-100%.
“Robot /sensor1/” expression return a value of the selected sensor at the time the command is executed.
The value returned can be used in the comparison
conditions, in this case, the sensor value can be compared with any number or value of the other sensor.
A conditional statement which shows whether a
certain robot button is pressed at a given moment.
The condition can be included into the commands of
conditional statements.
This command turns light (LED) of the LED module on
in the selected robot location.

A conditional statement which shows whether a
certain lab button is pressed at a requested moment.
The condition can be included, for example, in conditional commands.
A conditional statement sets a numerical value to
the selected Lab line at the time the command is
executed (0-100). The value can be used for example
in comparison conditions.
The statement returns the selected Lab line to the
digital truth value at the time the command is executed (true-false = 0/5 V). The value can be used for
example in comparison conditions.
This command sets the selected digital Lab line to on/
off position (true-false = 0/5 V).
This command sets a PWM (pulse-width modulation)
value of the selected digital Lab line in the range
from 0 to 255. The line voltage is 5 V X/255 and 0 V
(255 - X)/255 per the period of constantly repeated
PWM vibration. The standard duration of the vibration
period is about 1/500 seconds.

This command turns light (LED) of the LED module off
in the selected robot location.
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ANNEX 3
PROGRAMMING TERMS

Expression

A program structure which returns a certain value.
For example, variable value, sensor value, or
standard value such as
number 1. The expressions can be joined also at
operators such as plus (+). For example, 1 + 2 is an
expression created at the operator which value
is 3.

Program

A computer program (program for short) is a
stand-alone set of commands performed in the
computer. Short programs which contain only
a few commands can be also called as series
(sequence) of commands or scripts.

Sensor

An instrument which measures a value of any real
magnitude, for example, illumination, temperature,
or distance. In programming, parameters or values
of the sensors can be often used as statements.
For this purpose, the comparison conditions can
be generated such as for example: “distance <
50” which in turn can be used in the conditional
statements.

Script

See Sequence

Loop

A loop is a statement repeating a certain series of
commands forever, N times, or until any condition
is executed.

Robot kit 3 /
robot moves
independently

Condition,
Relational
expression

A condition which is used in a conditional
statement and in which two numbers are
intercompared. For example, such Boolean
expression as
“1< 2” can be used as relational (comparison)
condition.

Robot kit 4 /
touch sensor

Relational operator

Relational operators (<, >, =)
can be used to create a Boolean expression from
two numerical expressions. For example,
“1 < 2” is a Boolean expression which value is
always “true”.

Robot kit 4 /
touch sensor

PROGRAMMING GLOSSARY
This Glossary is attached to the Teaching Guide.
We recommend to give all explanations regarding meaning of the terms during execution of
the exercises.

Term in English

Explanation

Boolean expression

Robot kit 4 /
touch sensor

Condition

In the conditional statements, the conditions are
used which execution determine the next series of
commands to be implemented. The conditions are
Boolean expressions, for example:“1< 2”. When
the condition is evaluated, it gets the truth value
as true or false.

Robot kit 4 /
touch sensor

Conditional
statement

A statement, in which the program execution
branches depending on whether a certain
condition is implemented.

Robot kit 4 /
touch sensor

Command

In programming, a command means an instruction
for a certain task execution given to the PC. For
example: S = A + B, i.e. sum up two numbers (A +
B) and store the result in the variable (S).

Command

See Command.

Sequence

A generated series where set commands are
executed in the given order.

Statement
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An expression which returned value is a “truefalse” truth value.

Reference

See Command.
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Robot kit 2 /
Controlled by a
robot using the
keyboard
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