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Computing and ICT
are the new literacy

Information and Communications Technologies (ICT) are now part of the
educational experience of children and teenagers in most parts of the world.
Taught as a separate subject, as well as being embedded within the curriculum,
Computing and ICT is increasingly regarded as a new literacy, alongside
reading, writing and numeracy.

Digital Kids and Digital Teens are designed to introduce students to the key
Computing concepts and ICT applications they need to use in order to acquire
that literacy and to help them understand the impact of technology on our
daily lives. The curriculum provides a framework in which Computing and ICT
competences and practical skills can be developed within an environment that

is appropriate for the age of the students.

40 years

working with technology in schools

> Serving the learning community

Binary Logic has been working actively with schools, universities and
Ministries of Education around the world since 1982 and is well known for
the quality of its educational resources and services. The company belongs
to the MM Educational Group which was founded in 1974 and since then

it has been dedicated to excellence in education. The founders of Binary
Logic are educators who decided to incorporate technology early on as they
saw the need for innovative ways and methods to enrich students’ learning
experience. With Belt Study System and ELT SKILLS, we've made English
language learning practical, flexible and fun through learning experiences
that are interactive and tailored to students’ specific needs. In today’s
everchanging society, we are focusing on the subject of Computing and ICT
in schools. Through our innovative curriculum and academic support we
have become a worldwide leader.

> Our experience in school environments

We design complete solutions for real classroom conditions. The students’
needs determine the form of our educational material and with our extensive
experience in educational technology we are well positioned to meet the
challenges in a wide variety of school environments. There are thousands of
schools and universities and millions of students in Europe, the Middle East,
Asia and Latin America using educational solutions created by Binary Logic.

: *’

3

m

educational group

mmedugroup.com

mm publications
binary logic

vector math & science
mm schools

combo books

argus logistics

prime edu software

focus on digital services

POOOXD@E®E

abacus fcs

&
binarylogic

binarylogic.net



Pigsvall ; Digital Kids
FOR PRIMARY SCHOOLS

6

LEVELS

Standards

Seal of Alignment

Student
Standards
Jan 2021-23

binarylogic

Digital Teens

FOR SECONDARY SCHOOLS
6

COND EDITION
S 71 LEVELS

Standards

Seal of Alignment

Student
Standards
Jan 2021-23

\ DIGITA-

aore s
b D

ICT SKILLS eSkills 12

SECOND EDITION FOR SCHOOLS ~ “EVELS

coming soon

Digital World
FOR KINDERGARTEN

coming soon

&

&

@ @ B ® @

AR

©

Student-centered
learning through a fun,
hands-on approach

Written and designed
by educators

Modern educational
material that meets
various learning styles

Fully graded and
designed for schools

Content aligned to
student needs in each
age group

Activities based on
school subjects in
each grade

Language in English
edition is graded to
facilitate non-native
speakers

Available in several
languages

Coding and robotics
available in different
grades
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with global standards
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Contact us for custom
localized editions
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Digital Kids Grades 1-6

for Primary schools
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Digital Kids Starter and Explorer are
specifically created for very young learners!
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Digital Teens Grades 7-12

for Secondary schools
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Grade 10 Grade 11

Tips for effective web design

pleasing easy

design principies which wil help you assess your design.

ach web page needs |_————— | incuce
o have lear purpose.

order o become successfut

The creation process for websites

Thisprocess

0 you. The dagram below presents these important teps.
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Digital Teens 6 is entirely project-based and helps students practice

Grade 12 the Computing and ICT skills they acquired in previous years.




Computational Thinking

Programming helps students understand and
apply the fundamental principles and concepts
of computing and computer science, including
logic, algorithms and data representation.

Short lessons that can
match the time that is
available in the school

. . . curriculum.
Our educational material follows a spiral,

project-based approach based on the age and
school grade of the students.

Programming is introduced at various

stages and in various complexity both in
primary and secondary grades with different
programming tools and languages. Robotics
labs are supported with resources for different
educational robot kits and virtual platforms.

Learn how to code in: gT "iB‘ {t}

Logo, Small Basic, Scratch Jr, Scratch, Sf;\a(( Basic  (ECEATSHED t::::t .\',.V'QEL"CSSQL
Microsoft MakeCode, Microbit, Python

s / ' HTML oS P
Visual Basic, HTML, MIT App Inventor. @ ﬁ n E —:‘aw

micro:bit pgthon VISU3| Studlo MIT

APP INVENTOR

‘ | Extra coding and
robotics material
for all grades.

Apply coding skills to robotics for the new generation of kids and teenagers.

Free virtual robotics platforms support ~ MEKRE OPEN vEx
remote and hybrid teaching of robotics. ! E%BERTA S VEX
) CODE VR




Programming - Coding - Robotics

Starting in Grade 1 for both topics, very young students are gradually introduced to the
concepts of computational thinking with “unplugged” and technology-based activities.
The curriculum continues in all grades up to 12 with advanced Computer Science concepts
preparing the students for their college or university studies.
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Unplugged

Bumblebee Alda Teacher support

Digital Kids Go!
LoGo Teachers get full support

Scratchir to be effective in the
MIT Scratch

Microsoft Small BASIC computer lab, eaSin,
Microsoft Kodu even if they do not have

Pyth q q Q
ython 3 experience in teaching
loT: MakeCode & Micro:bit

loT: Python & Raspberry Pi programming.
MIT App Inventor

HTML5 - CSS3 - PHP - JavaScript
Visual Basic

Coding / Programming

DKEXPERT Jue

Unplugged

BeeBot

LEGO® WeDo 2.0 (WeDo Blocks)
LEGO® WeDo 2.0 (Scratch)

LEGO?® Spike Essential (Icon Blocks)
LEGO® Spike Essential (Scratch)
LEGO® Spike Prime (Scratch)
LEGO® Spike Prime (Python)
LEGO® EV3 (Mindstorms Blocks)
LEGO® EV3 (Scratch/Makecode)
LEGO® EV3 (Python)

Edison Robot (EdBlocks)

Edison Robot (EdScratch)

Edison Robot (EdPython)
Makeblock mBot (mBlock Scratch)
Makeblock mBot (mBlock Python)
Open Roberta Lab (Virtual/Blocks)
VEXcode VR (Virtual/Blocks)
VEXcode VR (Virtual/Python)

Robotics

- Printed books Custom editions - Online eBooks Coming soon




Coding | Syllabus G1-6

> Solve a problem

> Follow instructions
> Sequence

> Find the error

> Storytelling

> ScratchJr programming environment
> Drawing

> Display a message
> Control Blocks

o
ez 160
> Flow control

> Loop (Repeat)

> Simple events (Key Press)
> Input/Output

ERATEED)
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Tools

> Digital Kids Go!

Tools

> MIT ScratchJr
> LOGO

Tools

> MIT ScratchJr



Coding | Syllabus G1-6

> Scratch programming environment
> Display information

> Sound effects

> Use Pen to draw shapes

50
P
=L

> Design a program

> Flowchart

> Sensing Blocks

> Flow control

> Conditional operators

> Selections/Decisions (IF)
> Events (Key Press)

> Movement Blocks

50
QT
L

> Sensing Block

> Loop (Repeat Until)

> Variables

> Calculations

> Complex decisions (If else)
> Conditional operators

A
S

PORCELOH Sl Basic

Tools

> MIT Scratch 3

Tools

> MIT Scratch 3

Tools

> MIT Scratch 3
> Microsoft Small BASIC

snqgp||fis




Coding | Syllabus G7-12

cn e

> Solve a problem > Operators > MIT Scratch 3
7 > Flowchart > Logical operators > Python 3 (IDLE)
> Sequence (commands) (AND, OR, NOT) > MakeCode & Micro:bit
> Coordinates > Variables (naming)
> Display information > Numbers/Strings
(Print) > Constants
> Get information (Input) > Calculations
> Events (Wait Until) > Comments
> Complex decisions > Use code to control
(If...else) an IoT device

F I Ol o>

RTEH python™  Jfieresoft - micro:bit

cn

> Visual Studio Code > Loop (For, range(), while, > Python 3 (Visual Studio Code)
8 programming infinite loop) > MakeCode & Micro:bit
environment > Exit loop (Break)
> Conditional operators > Use code to control an
> Simple decisions (If) IoT device

> Complex decisions
(If...elif, If...elif ...else,
nested if)

X & i O

Visual Studio Microsoft . i
Code pgthon Makecode  Micro:bit

cn

> Modular programming (Lists, tuples) > Python 3

> Functions (parameters, > Draw shapes with code (Visual Studio Code)
arguments, Return) (tkinter library) > MIT App Inventor

> Local and global > Events
variables (Key press, mouse click)

> Data structures

J @ K O %

Visual Studio Microsoft . s
Code pgthOﬂ MakeCode micro:bit APP INVENTOR



Coding | Syllabus G7-12

ca

> Loop (Nested loops) > HTML elements > MIT Scratch 3
1 O > Drawing/graphing > Database management > Python 3 (IDLE)

> Data structures (Nested lists) > Classes, objects & inheritance > MakeCode &

> Functions (len, sum, max, min) > User interface and testing Python 3 Micro:bit

> Mobile app development (Visual Studio Code) > App Inv "

> Mobile user interface design > Python 3 with Raspberry Pi > HTML 5 =

> Create a website with Visual Studio > MIT App Inventor > visual basic g
Code > HTMLS5 (Visual Studio Code) > rasberry =

> HTML grammar and syntax > VisualBasic.NET

J @ v

Visual Studio pgthOﬂ .ne-t

Code
oo
> Dictionaries > Create a mobile app prototype > Python 3
> Files (read/write sequential) > Test mobile app for accessibility (V'Zual Studio
> Recursion > Use HTML and CSS tags to format a Code)
> Global variables web page > MIT App
. . Inventor
> IoT - GPIO programming > Responsive web pages with CSS
. . Python 3 (Visual Studio Code) > HTML5, €S53
> Mobile application development i (Visual Studio
with accessibility standards > Python 3 on Raspberry Pi Code)
> Design a user interface for people > MIT App Inventor
with special needs > HTML5 - CSS3 (Visual Studio Code)

n P ‘= HTML CSS

Visual 3tUd|O pLJ'tlv]()r]v

Code APP INVENTOR

> B

> Algorithms > Web server & RDBMS Python 3 > Python 3
> Bubble, Selection & Insertion Sort (Visual Studio Code) (Visual Studio
e & By S > HTMLS5 - CSS3 - JavaScript (Visual Code)
. . . Studio Code) > HTMLS5, CSS3,
> Interactive elements with JavaScript :
) ; > Nodejs Javascript
> Server-side Form processing (Visual Studio
Code)
> note js

4 P ‘= HTML CSS Js

Visual 3tudlo pLJ'tlv]()r]v

Code APP INVENTOR




Robotics | Syllabus G1-6

cn o

> Solve a problem
> Follow instructions

> Sequence
> Find the error
> Storytelling

y. "\
u.

Bee-Bot

syt
> Draw shapes
> Assembling simple robot model

> Motors/Power

> Simple calculations

> Flow control
> Loop (Repeat)
> Simple events (Key Press)

> Input/Output

> Sensors/Information Processing (Motion Sensor, Tilt
Sensor)

> Gears and other mechanical systems

@
cd%n ImBot|
E€dScratch makeblock

Tools

> Bee-Bot Robot

Tools

> LEGO® WeDo 2.0
> Edison Robot (EdScratch)

> Makeblock mBot
(with remote control)

Tools

> LEGO® WeDo 2.0
> Edison Robot (EdScratch)
> Makeblock mBot (Scratch)



Robotics | Syllabus G1-6

ca

> Types of robots
> Positive and negative

impacts of robotics

> Movement Blocks

> Selections/Decisions (IF)

> Conditional operators
(Comparisons)

> Test & debug

> Open Roberta Lab
environment

> Autonomous driving

> Scratch programming
environment

> Loop (Repeat Until,

Forever) > Gears and other
> EV3 Brick mechanical systems
!
© ég%‘ &
e \(Q
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> EV3 Mindstorms programming environment
> EV3 Brick settings
> EV3 connections

> Creating shapes with precision movement

!

e &

L

Wello 2.0 {t} SEVI {t} eatn
educatiori mn aducatmn €dScratch

cn M

> Complex decisions
(IF Else)

> Sensing Blocks

> Variables
> More calculations

> Coordinates
> Control movements of

> Moving autonomously
two robots

!

QN

& =
Lo

‘“EVE t
mn aducatmn
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WalTa 9 0 t
"WV L.V
z2) educatinii

EdScr'atch

k) e
€Edison
{ } €dScratch

Tools

> LEGO® WeDo 2.0 (Scratch/
Makecode)

> LEGO® EV3
(Mindstorms programming
environment)

> LEGO® EV3 (Scratch/Makecode)

> Edison Robot (EdScratch)

> Makeblock mBot (Scratch)

> Open Roberta Lab (Virtual platform)

p, [ 12 %
w B
LAB

imBot]
makeblock NED

Tools

> LEGO® WeDo 2.0 (Scratch/
Makecode)

> LEGO® EV3
(Mindstorms programming
environment)

> LEGO® EV3 (Scratch/Makecode)

> Edison Robot (EdScratch)

> Makeblock mBot (Scratch)

> Open Roberta Lab (Virtual platform)

p, [ 12 %
w B
LAB

imBot]
makeblock NED

Tools

> LEGO® WeDo 2.0 (Scratch/
Makecode)

> LEGO® EV3
(Mindstorms programming
environment)

> Edison Robot (EdScratch)
> Makeblock mBot (Scratch)
> Open Roberta Lab (Virtual platform)

¢ 0 ROBEwTa
LAB

makeblock NED

snqgp||fis




Robotics | Syllabus G7-12

> Follow instructions > Strings
> Assembling a robot

model (Driving Base,

> Display messages
> Complex decisions

Loader) (IF Else)
> Data Wires > Loop (Forever)
> Variables

> Sensors/Information
Processing (Ultrasonic
Sensor)

> Calculations (Comparison
symbols, arithmetic
operations)

5O -l
A S g
1) L
'l '/
~geva {t} 3 mBot
[ education €dPython makeblock

> Conditional operators > Acceleration

(Logic operators)
> Loop (Until)
> Sensors (Touch /Color)

> Deceleration
> Cruise control

> Flow Control

p, [ 12 %
o @
~$EVA {t} e mBot|
[ education E€dPython makeblock

> Modular programming
> Code reuse

> Code organisation

> Modules (My Block)

p, [ 12 %
w
<
[ education €dPython makeblock

> Motors (Large/Medium)

Tools

> LEGO® EV3
(Mindstorms programming
environment)

> LEGO® EV3
(Scratch/Makecode)

> Edison Robot (EdPython)
> Makeblock mBot (Python)
> VEXcode VR (Scratch)

> Open Roberta Lab
(Virtual platform)

VEX  mAggm

CODE VR
vEx NED
> LEGO® EV3

(Mindstorms programming
environment)

> LEGO® EV3 (Scratch/Makecode)
> Edison Robot (EdPython)

> Makeblock mBot (Python)

> VEXcode VR (Scratch)

VEX  mAg

CODE VR
vEx )
> LEGO® EV3

(Mindstorms programming
environment)

> LEGO® EV3
(Scratch/Makecode)

> Edison Robot (EdPython)
> Makeblock mBot (Python)

VEX  BRZ
CODE VR LAB
vEx NED



Robotics | Syllabus G7-12

10

> Data Logging

> EV3 sensors for data collection
> Export EV3 data file to Excel

> Import EV3 data file from Excel
> Display data diagrams

QH

& (=
Lo

P, 0
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@aducacinn

> Use Python to control a robot
> Use Python to draw shapes
> Use Python to detects obstacles

> Design a robot model with a mechanical arm and

lifting system (Prototype)

> Visual Studio Code programming environment for

LEGO® EV3
> ev3dev Visual Studio Code extension

MicroPython

> Assembling a robotic arm

> Gears and other mechanical systems
> 3D Coordinates

> Robotic Arm Calibration

> Fundamentals of Kinematics

> Operating a robotic arm with Python

SEV3 MicroPython

Tools

> LEGO® EV3
(Mindstorms programming
environment)

> LEGO® EV3 (Scratch/Makecode)

Tools

> LEGO® EV3 (MicroPython)

Tools

> LEGO® EV3 (MicroPython)

snqgp||fis




Coding (&t

LESSON 2

Give commands

N ™ This is my computer.
- y LS -

You can find Digital Kids GO! on Student's Digital Resources
(http://www.binary-academy.com), or you can start the Digital Kids GO! application.
To complete a mission, you give instructions to the car to move on a specific

.
@  Fiil in the 9aps.
QL

Delete a command.

—

Go to starting position. ]

 Draw the ath.
Q%

28 copyright ©2021 Binary Logiesa
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Digital Kids Can Code with GO!
Let's code!

NoTes




Coding (&2

A Create a program.
:
— . @)
[By clicking the Green Flag} N
our program will start. .d"

- o x

Drag and join your blocks together in the programming area to code Tic.
The program always starts with an Event block. When this event happens the
program is activated.

12 copyright © 2021 ginar

Copyright © 2021 Bnary logiesa. 13

B Use blocks to move around. ‘\ Make the first move.
-

s -~ 8 x o e —
H
L}

QR 1 &

®
®
N |

MOTION BLOCKS
B [ rione e
ﬁ Up ﬁ Down
1) T To delete a block or a group of blocks, drag and drop them out of the

programming area.

Left

14 copyright © 2021 sinary Logic s Copyrght © 2021 Bnary logiesa 15




2 c4 Coding

TASK 3 The following script

H makes the cat to move
LoopsinScratch e e e e

5 steps 10 times.

> Add the when flag clicked block
from the Events block category. €@

> Click the Control block category. &

The scripts you have created so far, execute the commands sequentially,

one after another. Sometimes you want the computer to execute the same > Drag and drop the repeat block
lines of code several times. Loops allow us to re-execute the same commands into the script area. @

over and over again. Scratch supports three types of loops: Repeat, > Put the move 10 steps block from
Forever and Repeat Until. In this lesson you will use the repeat block the Motion block category inside
You can find the three loop blocks in the Control block category. repeat block. ©

> Set steps to 5.0

=0 ] 5 Ea el

B ] : J] | \Qj Comel
= - B -
Repeat block oo | fcomumes | o Sounss
This type of loop is used when you want a group of @ conl

commands to be executed a specific number of times.
The number of repetitions is known from the beginning
of the script and cannot be changed during its execution.
The default value of the repeat block is 10. You can find o 0
the repeat block in the Control block category.

1

9-19 Buipod

a o
) Q
Cone
)4 @
o Sunsing
hod ® [ = [E =
—~_ Operatos
O > vats |
o @
MyBocks
The blocks you want to be
repeated have to be placed The type of loop which is used for a specific number
inside the repeat block. of repetitions, is called a fixed loop.
24 copyrgh 02021 BinaryLogiesa Copyright © 2021 Binary logiesa 25
Try the following code.
Can you see the cat
saying "Hello" 5 times?
.d Fill in the number on the repeat block to

b make the sprite reach the edge of the stage.
At the end, add a Say block that will say

( *)) 7
( 5
N “I reached the edge!”
4
. /—J 4 ( [
it \ =

This happens because )
there is no pause between )
the execution of the loops.

The block that will help us solve
this problem is the wait block.

4

()
PN

Wait () seconds block - In the next script, we wanted the sprite to form

This block stops the code from running for a specified \*/("\ a square as it moved, but something went

number of seconds. You can find the wait () secs block \L) wrong. Can you find and fix the mistake?

in the Control block category. 7

Place the wait ™
block and try again. ‘ ]
Do you see

the difference?

©

Click to change the
number of seconds you
want the script to wait.

turn C* @ degrees
Y

26 copyrieht © 2021 Binary Logie sA Copyright © 2021 Bnarytogiesa 27




Coding (e (&7

Let's see the difference
between these blocks:

then

The second code
is used more
frequently for
movement, because
it moves the sprite
faster and gives
the illusion of
movement. The
key () pressed?
block, executes

its script faster
and makes the
movement
smoother.

Choose whether the
sentence is true or false:

-~

1. The y value specifies the location of the sprite

TASK 2

Make complex decisions

Scratch operators

In Scratch there are three categories of Operators blocks. The Conditional
Operators, the Calculation Operators and the Logical Operators. Let's remember
what we have learned about Conditional Operators and Calculation Operators and
identify the Logical Operators.

You can use Conditional Operators
to compare values and act depending
on the result. The result of a
conditional check can be either
“true” or “false”.

Conditional
Operators

Calculation Operators blocks are used
to perform arithmetical calculations
such as addition, subtraction,
multiplication, division.

Calculation
Operators

ao
ao
ao
ao
ao
* e
* o
o

on the horizontal axis. True[ ] False[]
2. If the coordinates of the location of the sprite x and y _g The Logical Operators blocks allow
are zero, this sprite is located in the center of the stage. True[ ] False[] 8 % different actions by changing control
& & .
3. The x value specifies the location of the sprite on S3 flow d_e_pe"_d"f‘g on ‘”hf'he’ua
the horizontal axis. True[] False[] () condition is "true" or “false’.
4. You can move the sprite to a random location on
the stage. True[] False[ ]
5. You can not visualize data using Scratch. True[ ] False[]
12 copyright © 2021 Binary Logic sa copyright © 2021 Binarytogiesa 13
Logical operators Logical operator: () and ()
In this lesson, you will learn how to use the three types of Logical Operators: () and (), There are some cases that you need two conditions to be true at
() or (), not (). These operators are used to create complex decisions, by checking the same time for an event to happen.
conditions. In the following example, the cat sprite is changing colors. It stops.
changing colors and starts rotating if you press the up arrow and
the space bar at the same time.
key upamow v pressed? and  key space v pressed? _then
1stcondition 2nd condition B The cat turns
A B wm @) degrees only it both keys
ey are pressed.
change color v effect by ()
“ The () and () block joins two logical blocks. If even
asingle condition is false, the block returns false.
The () or () block joins two logical blocks, if even
asingle condition is true this block returns true. Remember the table: o X
Both conditions (A & B) must be true to run the code inside the first space.
Else, if one is false the code in the second space code will run.
The not () block checks the condition inside it.
Ifitis false it returns true. If it is true it returns false. Logical operator: () or ()
In some other cases, you need one or more conditions to be true
for an event to happen.
The following table shows the results of applying the logical operators to a series of logical In this case, the cat sprite is changing colors. It stops changing
true-false scalar pairs. This table is called a “Truth table” and displays the output of a Logical colors and starts rotating, if you either press the up arrow or the
Operator for various inputs. space bar on the keyboard.
Truth table key upamow v pressed? or ~ key space v pressed? Jthen
The cat turns
of the buttons.
else is pressed,
False False False False True change color v effect by @
False True False True True
True False False True False Remember the table:
One condition (A/B) must be true to run the code inside the first space.
True True True True False Else, if both are false the code in the second space will run.
14 copyright © 2021 Binary Logiesa copyight © 2021 BinaryLogiesa 15




6. Let’s have fun / Create your computer game

6. Let’s have fun / Create your computfrgame

KODU

Now you have an idea about how a program works. Are you ready to go further?
Do you want to create your own computer game? There are a ot of game
development applications. Some are easy to use and some are very complex
and need experienced programmers and game designers. Here you will get
anidea of what you can do with Kodu Game Lab.

Kodu is a visual programming language made specifically for creating games.
Itis designed to express advanced game design concepts in a simple, direct, and
intuitive manner. With Kodu, you have to analyze what you want to do and create
a solution. Itis free and you can download it from fuse.microsoft.com/kodu.
There you can also find the Classroom Kit with a lot of information and examples.

Start Kodu and
choose [XET]
[T to view
existing games or
startanew game.

www:KoduGameLab.com
o N0 ETR G Q smagneeun

Pl o

Research

First explore the existing games. Some are full games and others are just worlds without
a specific game play. Some are tutorials to help you leam how to create games and some
are titled “Technique" to show you specific procedures. Play with some games to get the
feeling and then use the tutorials to start learning.

Olfee Took A or R Charmeiers and Okjess

You have terrain
toolsto create
your game’s world.

In Kodu, you can program by
selecting visual tiles for a condition
(WHEN) and an action (DO).

Programming

Work with the first 5 tutorials (First
Tutorial, Programming Kodu to Find
Apples, Add/Paint Terrain, Score Tutorial,
Glass Walls Tutorial) and get ready for
the final group work assignment!

ce' Coding

The core of Kodu is the programming user interface. The language is simple and
entirely icon-based. Programs are composed of pages, which are broken down into
rules, which are further divided into conditions and actions. The Kodu language is
designed specifically for game development. Programs are expressed in physical terms,
using concepts like vision, hearing and time to control your character’s behavior.

quickly

C
&
always

R

00 9K

bumped  starfish

To view the code, press GZ3
on the keyboard to enter edit
mode. Then choose the kodu
tool from the toolbar at the
bottom, move to an object in
the world, and right-click it.

To practice coding, start with
Tutorial 01 and select the Kodu

The games that you
create with Kodu can
be played with either

your mouse and

character that wants to get to keyboard or an Xbox
the castle. controller connected
to your PC.

(I

From the Load World menu, select your game. A menu will pop out to the right
with a choice of Play, Export or Delete. Choose Export. The game will be saved in
the folder My y ports. It's a small file and

can easily . You at

Cwrap up I8

Now you have learned how to:

> create shapes and graphics with code.

> use a datalogger for science experiments.
> start a robotics project.

> create your own computer game.

group work

Summer is coming!
Imagine the perfect robot or
computer game with your
dream world and build it. Use
your creativity and work with
your classmates!

action
background  datalogging  '™"9"%9¢  turtie graphics
o drawing Lond ultrasonic
computer canvas pen color sensor
Lol game robotics xy
condition  development coordinates

9-19 Buipod
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N Let's meet Bee-Bo

Go forward

To make the Bee-Bot move, you must press the buttons. The “Pause” button will stop

The Bee-Bot is a bee robot that moves! To use the Bee-Bot, first turn the POWER ON the Bee-Bot for 1second and the “Delete” button will delete all the previous
and then turn the SOUND ON. instructions form the memory of the robot.
12 copyricht © 2021 8inary Logie sa Copyright © 2021 Binary Logiesa 13

A —.
™ Follow the steps. ™ Move Bee-Bot.
N — TN e

©

Move forward

-

Move forward

1
=

_O

One step for the Bee-Bot, is one square on the map. Find out how many steps
the Bee-Bot must make to reach the flower. Put the Bee-Bot on the map and use the buttons to make the Bee-Bot reach the flower!

16 copyricht © 2021 8inary Logie s Copyright © 2021 Bnary Logicsa 17




2 Robotics

@ LessoN1

Movement

Use the

/ Line-follower
remote Sensor
controller —
to give
instructions.

/
MBot is a kit that can teach students about a variety of robotic machinery and

electronic parts. MBot will aslo help students to develop their logical thinking Cables
and design skills.

gesa

9-19 $2110q0Y

You need food
for energy.

Robots need
batteries for energy.

On/Off
switch

MBot plays a
sound and shines
a light when it
switches on!

In order to have energy, you need to eat your daily meals. Robots also need
energy and they can draw it from batteries.
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o —
= Avoid obstacles.
e —

Let's see a simple way to
move the robot, we will use
barcodes.

In this activity we want to make the robot move toward an obstacle and when it
gets close to it, stop moving. When you do this activity, you have to be careful
because Edison can only see obstacles that are the same height or taller than it.

14 copyrignt © 2021 Bnary Logiesa

S —.
% Program Edison.
e

The sensor for

reading.

Place the robot in front of
the barcode.

<« e oo

)

Press the

record button
3 times.

The robot advances and reads the code using the sensor at the bottom, which it
uses to see the difference between light and dark surfaces.

Copyright © 2021 Binary Logiesa 15

Read the barcode.

[ Put an obstacle in front of him. J

There are several barcodes and each one is for one activity. In this activity, we
use the code that makes the robot stop when it sees an obstacle.

16 copyright © 2021 Binary Logesa

Look! The robot
advanced and stopped!
Congratulations!

B ° Use different obstacles.

~o¥F

You can use some
books or your own
hands.

ceccoc o

An interesting activity would be to form a circle with your classmates using your
hands to trap Edison. Try it and see how the robot moves.

Copyright © 2021 Bnary Logiesa 17




Wind
turbine

Lego wind
turbine

With the help of the wind, wind turbines produce electricity. In our case, we will use the
medium motor to turn the blades to represent the effect of the wind.
26 copyrint©

21 Binary Logie SA

2 Robotics

E—
-

—— )

| — ;

Wind turns the blades

The medium motor
turns the blades

Copyright © 2021 Binary Logic A
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Movement

é |
2 q
\ power
power
9 We use the
Motor That Way Block to turn the wind turbine clockwise. Click the Start block to start a
the program dick and second, turn it clock)

3

i
Learning difficulties - misconceptions }k

Brainstorming 9

00 you befee thata oot can generatea sond fec?

Tips for implementation

i et of h et

«Hyoudo s carwheel, whatdoyouneedto do?

e program?

s

RO S0und for i econds o 10PN

s the robt's mawment

coce.You can sk tucdents auestons e
- Can o se sometinghapoen 1 the icks when the code s excuted?
« Whatdo you seleve s 57

®
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o
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LESSON 2

Conditions

Can you imagine a car driving by itself instead of being driven by a human? Wouldn't
it be great if it could interact with the environment and navigate without human
intervention? If it could avoid collisions, park, change direction based on road
surface markings and stop or start based on traffic lights all by itself, wouldn't that be
fantastic?

Autonomous driving

Nowadays, the car industry is moving toward this goal, working on creating
fully self-driving cars. Adaptive cruise control, lane departure, and parking

Autonomous mBot

To create a fully-autonomous car requires a lot of
sensors and complex programming scripts. We are
going to use our mBot and its Ultrasonic sensor.
The robot will move forward and when it detects an
obstacle it will turn right and continue its movement.
In this way, it will avoid any obstacles it finds in its
way. Add the mBot to the Device tab and connect
the mBot with mBlock so the robot can follow the
instructions of the scripts.

To start the script:

> Drag and drop the when flag
clicked block into the script area. ©

But, how exactly can a car drive
by itself? The correct answer
is "with the use of sensors”.
Sensors can give cars some
“human senses’, a fact that
makes them autonomous. Let's
create our Autonomous robot!

assist are a few of the increasing number of driver assist features that are > Add the move forward at power ()
becoming standard on new cars. % for () secs block from the Action
block category. @
Autonomous car
Parking Blind spot Cross Pedestrian detection. il
s | oo, | Suroundviow | s, Coon i
Stow
Rl = ight at power €D) % for @ o
R e e @ @
2
Operaors
Varaves
a
Rearcollision  Surround Trafficsign Lane departure Adaptive
meiipe Hemnd” Tl " Imciumies ek [ istonr N
is used in many
in for processe:
Conyriht ©2020 inaryLoge A Conyight © 2020 BnaryLogie sA
14 15
Decisions and conditions Conditional operators in mBlock e )
Ashumans, When coding conditons,you can use conditional 2B
e, For xample we il use an operators o compare vales and act depending
umbrel on the et The resul of a condional check an ao
< Inthisway, be either “true’ or “false”. o O
it 1 and e fo do Thee ofthe Conditional Operator biocks re the i
more than block () > ), th less than block () < () 2
How the if () then block works [~ o] and the equal to block () = (). Each one has two i a
Conttor steers vttt scompe | Vit bt i which o e s 1 Pt 3 vl o
rogam doss nd o ke s ot pertom dfernt. | a a
e on ogkal tements T pogramrecaess | Kl
parcuarseton fcod bosed on et ° Fist Second ¢
lmnﬂmums true” or “false”. The instruction most often b vaive b ahue o
a deciion i aprogramis the () then o R=—3
Satement H atements conte e flow fa pegrem. =
Inmlock e ) the bk belongs o the orange = E
omtrol locks catagosy e N comok e low of e 5. . I The () more than ) block checks f thefrstvalue is:
grserhnbe eond v e st more he
e lock retums ue’,if ot etun
2. oz
= Th () ess than () block checks f the st value s
g o) ® O Bl
ms e, if ot retums s
The block first checks s condition I the conditonis
“true’,the commands inside will run. If the condition m()«;qf:c;::m‘hm‘”mf::::ﬁw
isfle, this script il be ignored. blodk retums rue’, f no, it etums flse
i
R Is there any obstacle? B s
programming, i t ns. Using omplete th s
the if () then biock i the simplest way roun betow Click the checbor of the
you need o check more than vay. o
forward,Use the P
one condition, you can use more if ) then
blocks. And 5o, this block is used in riony
cases. You can use it to compare values, o To crate  script that
check the given input orto control objects. hacks for obsiacas
> FromtheContrt
category,
mm:,wnm
block
& move forward at power (@) % for @) secs
. R — o @ @
block category.
. | 0 < block
it ten iock ©

Continue creating the script as shown below:

Create a program so tha
shows different colors
distance of an object from

I - cens
P{SE—

Answer the following true-false
questions. You car
computer if needed.

if

1. The ultrasonic sensor () distance(cm) block reports
the distance of an obstacle sensed by the specified

Try ';l inning this script! The Ultrasonic sensor. True["] False[]
:
(::‘m":_“'"': 2. The commands inside the if () then block are executed
Gtop. Do you remember ifthe condition s “false’ True (] False (]
which block runs a group of 3. The () equal to () block is located in the Control block
blocks over and over again? category. True [ False[]
o * ) e

Make sue hat the robo s s place before testing your programs.
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Move your robot Let's make the robot move forward for 5 seconds with a speed of 50.

In order to make the robot drive forward or backward, you use the motor () set power ()%, Make a script to control motor B and then duplicate it, to control motor C.

motor () turn this way for () seconds and motor () turn that way for () seconds blocks.
These blocks control the movement of the motors of the robot.

To set motor B's power:
More specifically, motor () set power ()% block changes how fast the motor operates, B

motor () turn this way for () seconds makes the motor turn clockwise for the specified number > From the LEGO EV3 palette ©,
of seconds and motor () turn that way for () seconds makes the motor turn counter-clockwise. add the motor () set power ()% block. ©
You can find them on the LEGO EV3 palette. > Set motor to B. ©

> Set power to 50. O
> Motor () set power ()% block properties

Motor's port Speed

COEB ®- re ¥

@ LecoEvs [
e, =
[ ] -
O
> Motor () turn this way for () seconds and ® M

motor () turn that way for () seconds block properties o .
motor A v tum this way for (@) seconds H C o)

Cnuralion

‘a motor A v  set power @ %

B moor A~ tumthatwayfor o seconds

Motor's
port .
Make sure that g your programs.
18 copyight © 2021 sinary ogic s Copyright © 2021 Binarylogicsa 19
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In order to make your robot move forward, motor C must move exactly like motor B.
To set motor B's direction:

> From the LEGO EV3 palette @,

add the motor () turn this way for () seconds block. © To control motor C:
> Set motor to B. © > Right click on the when flag clicked
block @

> Set seconds to 5.0 and choose the Duplicate option. &

> Set motor to C. O ©

EOEB @- rv e § o

= o & Costumes | 40 Souns The motor () set power ()% block
\3. LEGOEVS o must be placed before the
motor () turn this way for () seconds o
Looks block. If not, the motor will operate at = T
e the default speed Oupiate

)

Add Comment
Delete Block

oo A e @) %
s

Bl ) e e preses

R ~—
o CEEER

o‘mm [l oo 1o presen
=

LI (

set power @ %

turn this way for e seconds

set power @ %

turn this way for e seconds

20 copyrint © 2021 Binary Logiesa Copyright © 2021 Biarytogiesa 21
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LESSON 1

‘\ What are sensors?

Human senses

Humans have sensors too. These are the five basic senses: sight, hearing, touch, taste and
smell.

The sensing organs associated with each sense send information to the brain to help you
understand and recognize the world around you.

For example, sight is the sense that stops you from crashing into objects when you walk around.

5 Senses

m M A ™

nNAdn N N

Sight

)

Hearing Touch Taste Smell

Sensors

Sensors are devices that are really important in the modern world. They can detect movement,
weight, frequency and temperature.

Examples of sensors

A thermometer is a sensor,
it can measure temperature.

Some cars have sensors that help
the driver park or drive by detecting
obstacles around them.

Copyright © 2021 Binsry Logic A

What is a Motion Sensor?

The WeDo 2.0 robotics kit contains a Motion
Sensor. This specific sensor can detect objects
within a range of 10 cm when programmed
using the WeDo 2.0 software.

Modes of the Motion Sensor
The WeDo 2.0 Motion Sensor detects changes in distance of an object within its range in

three different ways and also has an extra mode to input a value detected from the sensor to
ablock.

Any Distance Change

Set the Motion Sensor to detect any
change in distance to an object.

Distance Change Closer

Set the Motion Sensor to detect if an
object is moving closer.

Distance Change Further

Set the Motion Sensor to detect if an
object is moving further away.

Distance Sensor Input

Set the Motion Sensor to input the
value detected (from 0 to 10) to a
block.

CEEBE

[

anobject.

Copyright © 2021 Binary Logic A

7

What is an input?
Youwiant to make asandvich
You can putin ot of ngredients
tomake it verytasy.

Input categories

=]

The WeDo 2.0 software has two input categories.

bread i
Inprogramming, i the
ingredients you put between the onen o
st i o
Youwouid call s
@ S
Cheese
vt Numericand Text inputs
Letuce

-]

ﬂ@8 A

BC

WeDo 2.0 inputs

P! Motion Sensor | PiEies
The WeDo 20 enironment has

o

rogarming o g s ) L. T ST—
Remember you have o use both! the Motion Sensor can et
You have changed the number == e |
of s Number Input t choose s " or cxample, an obstace
sound in the Sound block in a N away from the Motion Sen

previous grade.

WeDo 2.0 puzzies

When you program in the WeDo 2.0 environment itis kind

of similar to building a puzzie, bt you have only two pieces.

The blocks and the inputs. You can match any kind of block
with any kind of nput.

Nomberinput | Sensorloput

VT e

[

-7

Betoreyou
oo spess betwecn tnem o el you

[ J——

Look! 1 put some locks
d di

fop

inputs to each one.

H—J

block with aninput. you cansee 313y

Build the car

In this lesson, you're going to build a car with the Motion Sensor.
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Testing the EV3 sensors

Before you start programming with the EV3, it is recommended that you check the sensors you
are about to use, in order to see how they work. Now that you know what testing and debugging

are, you can use them in order to test the Ultrasonic sensor and the Color sensor of the EV3 robot.

Ultrasonic sensor

Creating a simple program like the one below, gives you the opportunity to test
whether the Ultrasonic sensor can detect an object at a distance of less than 15
centimeters. More specifically, the robot will move forward till it detects an object at a
distance of less than 15 cm. In such a case, it will stop.

Movethe
square in
order to have
anobstacle.

drive block

You can program the robot's direction (fowards and backwards) and speed with the
drive block. The speed of your robot is set in the speed % parameter. The motors move
until they are stopped by detecting a block.

You can find the drive block in the Action category.

Direction of
movement

Motors’ speed

Copyright © 2021 Binary Logic SA

Color sensor

After checking the Ultrasonic sensor, you can create a simple program like the
following one in order to test how the Color sensor detects a specific color. More
specifically, the robot will move forward till it detects a red line. When it detects the
red line, it will stop.

Test the Color sensor:

> From the Action category, add the
drive block. @

T
c/

> From the Control category, add
the wait until block. @

> Set the first value to colour colour
sensor.

> Make sure the color is set to red. @

U colour colour sensor - g3 - || = - L M|
3 4

Copyright © 2021 Bnary Logic sA

wait until block

You can find the wait until block

e BC

Test the Ultrasonic sensor:

ol pessed tovchsensor L1 |- -]

6 Robotics

This block stops the code from running until the condition is true.

in the Control category.

The condition

- — must be placed
+ 8 wait until e

> From the Action category,

add the drive block. @

> From the Control category,
add the wait until block. @

> Set the first value to

distance cm ultrasonic sensor. ©

> Set the last value to 15. @

The sensors of your EV3 robot
can observe its environment.
You can be informed of the
position of your robot, what
it "sees" and "feels" and the
ports of the sensors in the
sensors' data view.

Copyright © 2021 Bnarytogiesa 17

Open the sensors' data view:
> Click the Sensors button. €@

> The sensors' view window
appears. @

RobotX 240
Robot Y 200

b B0 O &

Select the sensor you will
use to do the following:

> Measure the temperature of the room.

> Create a burglar alarm.

hands on!

Robats 0
Motorlet 0"
Wotorrght 0

Touch Sensar 1 0

Lghtsensors 33%

UltraSensors 10%em

colorsensors [l

> Control the distance of the vehicle from other cars.

> Stop at a red traffic light.

Copyrignt © 2021 Bnarytogesa 19
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Flowchart

Aflowchart is a type of diagram that represents an algorithm and shows the steps.
you need to follow and their correct order. This diagram gives a clear step-by-step
solution to a problem broken into smaller tasks or specific instructions. You can
make flowcharts to describe your thoughts about how to solve a problem using a
computer before you actually start writing the program.

You can visualize the steps of an algorithm by drawing 4 different types of boxes
to reflect different actions and connect the boxes with arrows to show their order.

Type of box Description
To mark the beginning and end of the
Start/End process.
To receive data and display processed data
Input/Output (input and output).
To perform an action (do calculations or give
s commands).
- To make a decision, usually a Yes/No
Decision question or a True/False test.
Use arrows to show the order in which the
steps flow.

The beginnin Receive data
of the prosesz T /

Goto a previous or to ]
the next step. m Make a decision.
Y

A
e i / fes/No question
N

Decision
Yes/no

Yes o

Perform on action

Teendothe [ oume ]
process. \ Display
\ “ processed dafa

Flowchart Best Practices

> A flowchart must contain a starting
point and an end point.

>The arrow lines that connect the
actions should not touch each other.

> There should not be any actions that
are not included in the flow.

Do you have all
ingredients?

Yes No
Stages of program creation
idsdloinl Buy ingredients
baking powder uy ingf

The first thing you have
to dois to identify the
problem and write the

L

steps needed to solve it. Add salt and
sugar
Pour in the milk,

egg and melted
butter

You put the steps in a
logical and sequential order
to form the algorithm.

The next step is to draw
the flowchart, which shows
the logical sequence of the
algorithm.

Is the mixture
smooth?

The last step is to write
the program in Python.

Cook for 2
minutes

Is the pancake
brown on both
sides?

Flip pancake

Here is the flowchart
of creating pancakes

(o

Geek talk

The tool that is used to
convert the programmatic
section from the high-level
programming language
into the machine language
for the computer to
understand is called a
compiler.

Define the problem

Before you start designing a program, you have to define and understand the
problem you have to solve and and what has to be done to accomplish your aim.
For example, let's say that you want to calculate the area of a rectangle.

First, you have to think about the steps that are needed to get your answer. In this
example, you need to know the length of the two sides of the shape (width and
length). Area = Width x Length.

@ Get the width.
@ Get the length,

@ Multiply the width by the length.

@ Show result.

Steps of the

algoritim )/

The flowehart

Let's code

To write your first program you must convert the flowchart to a programming
language. The following program section will calculate the area of a rectangle in
Python. You will soon learn how you can write each instruction by yourself.

print("Let’s calculate the area of a rectangle")
print("Type the length of the rectangle: ")
length=int(input())

print("Type the width of the rectangle: ")
width=int(input())

area=length * width

print(“"The area of the rectangle is: ",area)

Practice

Write an algorithm to calculate a student's final grade. The final grade is
calculated as the average of three grades.
Below are the steps to create the program algorithm in random order.
Arrange the steps correctly, and then create the flowchart of the algorithm.

@

@

®
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Lesson 3

Input data

Lesson Description

The general purpose of this lesson is for students to learn how to interact with users, to
get data or to provide a result. They will also learn how to use Python in order to make
calculations.

Students have to:
> learn how to ask a user to enter a value to a variable.

> understand how to use arithmetic operators to perform calculations with numbers and
variables.

(5

Students have difficulty in understanding that while they are programming, they have to view
the program from the users perspective. For example, if the programmer wants the user to
iput two numbers, the programmerhas to use the proper function in order to ask the user
clearly to input the correct type of data the program needs.

Learning difficulties - misconceptions

Students may have difficulty in understanding that when they use input commands, the user
has to type a value for the variable. Give students time to practice on some examples

Also, students sometimes don't have the basic mathematics knowledge which s required in
order to make calculations. For example, students might not remember the method we use in
order to calculate the average of a group of numbers.

Copyright © 2021 Binary Logic SA
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Project activity

Tips & best practices

Encourage students to first read the project carefully in order to break down the problem into
small steps. After completing the process, ask them to write down the steps and create the
algorithm of the project.

Then, ask students to start creating the flowchart. Let them experiment and help them if it is
necessary. Remind them to use the correct shape that is required for each step.

After completing the algorithm and the flowchart, students can test if the process is the same
in both methods. Make sure that the program follows the steps according to the flowchart.

While typing the code students must take care when using parenthesis. Remind them that
when they open a parenthesis, they always have to close it.

After completing the code, encourage students to compare it with the algorithm and the
flowchart of the project.

Finally, they have to run and test the program. Students must enter different numbers each
time they run the program to be sure that it works correctly in different cases. Encourage them
to use integers and float numbers.

>

Extra Practice for high abi

y students

> Ask students to use their skills to complete this activity:
* Using the project of the unit, ask them to go on to a more advanced level.

« Ask students to type comments into the code so another programmer that didn't write
the program can understand its function.

« Ask students to change the program so it can work with any payment terms. The percent
value paid in advance and the amount of equal installments must both be given by the
user.

« To achieve this, encourage students to run their code and check if the results are the same
as their calculations on paper. fthey aren't, ask students to find the mistakes, fix them
and run the program again.

Copyright © 2021 Binary Logic SA
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Brainstorming
> Introduce the purpose of the lesson by motivating students’ interest in programming using
on.

> Start by asking students questions such as:
 What command would you use to ask the user to input data?

* Do you know the mathematical operators and when each one is used?

Tips for implementation

> Using the examples in the Student's Book, mention that in programming we are always
working with different types of data. Continue explaining the five types of data we use in
Python and in programming in general. Try to focus on their similarities and differences. At this
point, it is important for students to recognize the different uses of each category.

> When learing how to make calculations using Python, inform students that it is time to use
their knowledge of mathematics. At this point, it is important to take some time and remind
students the basic mathematical rules that are required for this lesson, such as the priority of
calculations.
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Syntax inspector
Some names cannot be
used, because they are
special words already
used by the programming
language. These are called

reserved words: 1

—
def and

return not
while True
else False

global None
if  import

Lesson 2
Variables and loops

So far, you have learned how to work with fixed numbers and text. In this lesson,
you are going to learn how to assign values to the variables of a program.
Variables are associated with data storage locations. In addition, we sometimes
need a part of the code to be repeated several times in programming. Almost all
the programming languages provide a function called a loop.

Variables

Variables are associated with data storage locations. A symbolic name is given to
avariable that permits it to be used of the

The value of a variable can change during the execution of the program Variables
can represent different types of data. The two main categories of variables are
numbers and text. Python supports two types of numbers - integers and floating
point (decimal) numbers. As we mentioned in Scratch, text variables are also
called strings.

Avariable can have a short name (like x or y) or a more descriptive name (like age,
carname, total_volume etc.).

Numbers (numeric variables)

MyAge=12
level=3
score=1200

Text (string variables)

MyName="Nicky"
EmailAddress="nickyabinary-academy.com
color="Green"

micro:bit

Declare a variable

Declaring a variable is simply a matter of assigning a value and an identifier
(a unique name) to a variable. To declare a variable, you use the equal sign.
In coding, the equal sign (=) is not used like it is in mathematics. For example,
MyAge=12 means that you take the value 12 as a number and assign it to the
variable named MyAge.

You can also calculate anything on the right side of the equal sign and then assign
the result to the variable on the left side. Let's see an example!

To set a value to a number variable:
> Click the Variables command category. @

> Drag and drop the item=0 command, and set the variable name to
MyAge and its value to 12.

> From the Basic command category, drag and drop the show number
command.

> Type the variable name inside the parentheses. o

You can input any value you want.

o u

= Microsoft

Search. o @—1 MyAge = 12
2 basic.show_number(MyAge)
Basic
@ Input
@ Music

© Led

.all Radio
C' Loops
G Logic
Varizbles —)
B Math

I W Advanced

-~ B8

CEERE SR
Click play to _/

check fhe code.

[as
o0

Syntax inspector

When using text variables,
you should always type the

text between quotes.

£
o0

Syntax inspector
In a program, every
variable has a unique
name and a value.

Go further!

While programming in
Python, as itis a text
based programming
language, you can type
the commands you
remember. Itis not always
necessary to choose them
from the commands.
categories.

A\

You can use it only
with numeric variables.

String variables

Variables cannot only store numbers. You can use them to store text too!
Variables which store text are called string variables. To assign text to a variable
you just put the text inside quotes.

To set a value to a string variable:
> Type the variable name and its value. @

> From the Basic command category, drag and drop the show string
command. @

> Click the Text command category from the Advanced commands. ©

> Drag and drop the concat command inside the show string
command and type the string Hello and the name of the variable. (4]

1 MyName = %
2 basic.show_string("Hello” + MyName)|

il Radio
C' Loops
¢ Logic
Variables
B Math
A Advanced <

fo Functions

- Ba

Change command

Variables can be used for a variety of tasks. For example, you might want to
change the value of a variable in order to use it as a counter. This Variable
command raises the value of a specified variable by a defined amount.

item += 1 ¢

You can input any value you want.

Local and global variables

When you declare variables within a function definition, they do not affect and
are not affected by other variables of the same name that are used outside of
that function. The part of a program where a variable can be accessed and used is
called the scope of the variable. Local variables have the scope of the part where
they are declared, starting from the point in a function where the name is defined
and ending when the function stops executing.

Let's see an example in a function where the first time we use a value named
myVar, Python uses the value of the parameter declared inside that function.

Let's create a program in which every time you press the button A of the microzbit,
the value of the variable myVar changes by 1

Create the following code:

& Microsoft

1 myvar =0
2

3 def on_button_pressed_a():

4 myVar += 1 d
H basic. show_number(myVar)

6 input.on_button_pressed(Button.A, on_button_pressed_a)

[~ o o]

Line 4 Veriable declaration expected. oo /1 ioule must

be declared inside
the function

If you want to assign a value to a name defined at the top level of the program
(i.e. not within a particular scope such as in functions or classes), then you need
to tell Python that the name is not local but global. This is done using the global
command.

e
Geek talk
Local variables can be
accessed only inside the

function in which they are
declared.

Click fo see the
problems.

L&

Geek talk
Debugging is the process

of checking, detecting and
correcting the errors in a

program.
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Programming the menu
We must create a new variable and assign a specific value to it from thelist in
order for the item st selection process to take place.

Create anew variable called "selection" and connect it to the Text String block.

when Q7T Click
o open another screen screenNarme:

intialize global (ZZ77Y to | (o) make a list

intaize gobal CT) 0 * @

To display the list of the items, we have to add the following code.

when EITXB Click
do. ‘open another screen screenName 1) *

initialize global (=Y to | () make alist

To display the list:

> From the Blocks panel, click the *Foods" menu button @

> Click the when Foods BeforePicking do block, then drag and drop it
into the programming area.

> Click the set Foods Elements to block, then drag and drop it into the
when FoodsBefore.Picking do block!

> In the Blocks panel, click the Variables section@

> Click the get block, @ then drag and drop it into when Foods.
BeforePicking do block @

> Click the arrow in the get block and select global Foods @

e Coding

Blocks

Beontrol
Buoge
Buan =

when (XD BeforePicking _Q
[ I &
Buists
Woictionaries

Viewsr
© suitin
= ‘when (50D AfterPicking
do

Beolors
B variabies
Werocedures
© O screem
Brips
Foods.
@ any component

Rename  Delete

[Foods - [ BackgroundColor -

Medi
Glrips jog B Foods - WEackgroundColor - 1Y
Gl heathy-food-img jog
Gl meat-fishjpg b shreeis
Upload Fie - 5 o
3
Blocks Viewer
g nifiaize global (I o
Bconrol
Biogic
B
Hrex
Buists
Moictionaries
Bcolrs L
Bysisvies —) initialize global

& [screen

)] vwhen GEZTEB BeforePicking ?

do - i v

| set to () X get
r— Y
goba seacton

the following:

n At this point, when we open the application on your phone you will see

Meat and Fish
Cereals.
Vegetables
Frutts
Milkproducts.

Nuts

‘ Change the appearance of the list using the options in
Properties for the ListPicker button.

|
é ItemBackgroundColor
W Default

Try\l?Ul' ItemTextColor
~— [ oefault
Selection
e

So, when we click the Healthy Foods button, the list appears. You will create a new u

screen so when you choose an item, for example "Meat and Fish’, a new screen
for that item will open.

We will create a new screen and add the following tools to it just as we already
have learned to do in the previous lesson:

> Labels

>Image

oo ot
o ne s, s 40 155 0o

In this way, we will program the lst of foods that we have created, using the
following blocks, where the menu will be activated and ready to use.

This event will be activated after an item is selected from the list. ListPicker
returns it results and the properties that are added to it

when -BeforePicking
do | set to

=Y giobal Foods -

when _AfterPicking
(ENE: T global selection - It}

| Foods - i Selection - |

ZL-£9 Buipod
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micro:bit

Lesson 2 Output pins

. Pins connect the of microsbit with the outside world. Through pins, the micro:bit

P | a SO m e m u S | C | can send output signals. Output signal can be digital or analog. A digital signal is
. either 1 or 0, an analog signal can be any number between 0 to 9. At this point,

you will learn about digital output signals.

| Bits 'n' tips
Digital signal For the center holes, P1
different programmable input/output peripherals. You can use your micro:bit in a A digital signal uses discrete Os and 1s to represent information. In electronic and P2, the clips can also

e array of projects. For example, even if the micro:bit does not have circuits like micro:bit, high voltages represent a 1 and low voltages a 0. So, for grab the bottom of t
you can produce sound using an output device! example, you send a 1 to the sound producer when you want to hear asound and  board, but they are a bit

2.0 when you want to stop the sound harder to grip.
In this module, you will meet the Piezo bu: ¥ P f

Connecting crocodile clips

While working with hardware, you can use crocodile clips as wires of  circuit.
The large holes at the bottom of the board are designed to attach crocodile clips
to create electrical circuits with other components. Each time the crocodile clip
is connected and then disconnected from the PO pin, the microzbit will return a
Start by creating a new project. random number between 0 and 10.

It's time to see how you can use the microzbit crocodile clips. You are going to
create a new project in which every time you press PO, the screen displays a
random number from 0 to 10

Complete the circuit as shown below:
To create a program for PO:

> Click the Input command category. @

y i Connect the one end of the
> Drag and drop the run code on pin () pressed function. @ crocodile clip onto GND on
the micro:bit.

for PO and
clip
N th

> From the Basic category, drag and drop the show number ()
command inside the function.

> Click the Math command category. @
> Drag and drop the randint command. ©

> Click the PO pin to complete the circuit. @

e = Microsoft

1 _det on_pin_pressed_po()
2@)— basic. show_number (randint (e, 19))
3 input.on_pin_pressed(TouchPin.Pe, on_pin_pressed_po) nnect the other end of
4 the crocodile clip onto PO
on the microzbit

9

& v —@)

After completing the connection, download the program to the microsbit.
Test your program and check that works as expected.

12 13
Play a melody The Piezo buzzer
Another thing you can do with the micro:bit is to produce sound. To produce sound in for hardware micro:bit, you will need a buzzer. The Piezo
To play music, you have to use a Music command. In this project, buzzer is an electronic device which produces sound based on the reverse of
you will use the play melody () at tempo () bpm command. the piezoelectric effect. The generation of pressure variation or strain by the
application of an electric potential across a piezoelectric material is the underlying 10U 00N AlS0, pass one
principle. The pressure variations are what create the sounds. jow fhrough the hole
’ and grab Te side of
To play a melody: Let’s complete the connection of the micro:bit and buzzer. the Board witk
> Click the Music command category. @ other iaw.

> Drag and drop the play melody () at tempo () bpm command. @
> Type the melody string inside the parentheses. ©
> MakeCode creates the connection in the simulation automatically. @

> Click the play button to hear the music. @

mpo defines how
h note will play
a number
ts per minufe.

the red crocodile clip to make the
nnection between the Piezo buzzer
and the PO pin on the micro:bit.

Bits 'n’ tips

To find ready melodies,
g0 10 the Blocks editor
and select one from the

drop down list of the play 2
melody () at tempo ()

bpm block.

er crocodie
onnected to




micro:bit

H ‘ Create the following code in MakeCode. |

v e

® pyth

1 music.play_melody("G B A G C5B AB ", 40) |
2 music.play_melody("G B A G C5 8 A B ", 120) ‘
| 3 music.play_melody("G B A G C5 B A B ", 470)
: \

‘ Describe the function of the code

Controlling the volume

MakeCode allows you to increase or decrease the volume of the sound played.
The volume can be set between 0 and 255. The 0 value silence your sound.

In the following example, you are going to use the A button to control the sound
volume. Each time you press the A button, the volume will decreases by 10.

To decrease the volume:
> From the Music category, drag and drop the set
volume () command and set the volume to 255. @

> From the Basic category, draé and drop the
run code forever function.

%

From the Music category, drag and drop the
play melody () at tempo () bpm command. ©

> Type the melody string inside the parentheses. @

%

From the Input category, drag and drop the
run code on button () pressed function. @

> Drag and drop the set volume () command. @

v

From the Music category, drag and drop the volume
command and type - 10.

Is the pin pressed?

Apart from the run code on pin (TouchPin.P0) pressed function, the
microbit provides alternative ways to check whether a pin s pressed. The
boolean pin (TouchPin.P0) is pressed command allows you to use it inside
the same set of code as a condition. This is something that a function like a
header block cannot do. This command gets the pin's state (pressed or not)
and returns trueif the pin is pressed or false if the pin is not pressed.

Let’s try some code to see how it works!

Do you remember? You will create a program which will produce different melodies on each pin
; pressed. The program will be activated when the button A pressed.

ek @ python e % osoft

1 def on_button_pressed_a():

2 def on_forever()

3 if input.pin_is_pressed(TouchPin.Pe):

4 music.play_melody("A F E F D G E F ", 120)
H elif input.pin_is_pressed(TouchPin.P1):
6
T
8
9

You can fi

he “if el

command cat

music.play_melody("B A G A GF A C5 ", 120)
elif input.pin_is_pressed(TouchPin.P2):
music.play_melody("G F G A - F E D ", 120)
basic.forever(on_forever)
10 input.on_button_pressed(Button.A, on_button_pressed_a)

11 N
O micro:bit @ Home

(o)

Let's use our microzbit devicel |
> First, create the circuit using the microibit,
| crocodile clips

the Piezo buzzer and two \

‘ > Download the program to the microzbit.

Test m, by connecting the one clicodile clip to the GND
pin and the second one to pin 0, then pin 1 and then pin 2, in order to
isten to all the melodies |

progr:

e Coding

Block @pyhon v e n & Microsoft ﬂ

1 #sets the volume to maximum
@2 nusic.set_volume(255)

4 #plays the melody
©—5 def on_forever(): /o —3

6 music.play_melody("C5 B A G F'E D C ", 120)
7 basic.forever(on_forever) n
8

9 #decreases the volume
©-10 def on_button_pressed_a():

e.n music.set_volume(music.volume() - 10)
12 input.on_button_pressed(Button.A, on_button_pressed_a)
13

Continue the above example. Add some new code so that e
user presses the B button the volume of the sound increa

Write your code: |

Practice 22 |

[l create a program which on start increases or decreases the sound
produced by 20 using the A and B buttons of the microbit. Include the
following commands in your code:

Create your own jukebox program in which each time you press the button
B, a random song plays. Add comments to your program.
Below are some helpful tips for your program.

On button B pressed the song changes.

The program will pick a random number from 0 to 2

Each number corresponds to a pin of the microrbit.

According to the picked number, a different song will be heard.

Draw the circuit:

ZL-£9 Buipod
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m Hyperlinks

Itis very useful to use links on your website as they allow you to move from one
webpage to another.

Examples of links

P ——

© Links from one part of a web page to another part of the same page ]

L —— )

R — )

© Links start your email application, to compose a new emall messag

Links are created using the <a> tag. Everything that is between the opening tag

<a>and the dlosing tag <a/> becomes clickable, using the href property we can
specify the target title (the page that will open when the link s clicked).

Syntax inspector
If the href attribute is The text the user will
not present, the <a> tag The page to open clickon

will not be a hyperlink.
lick here</a>

<a href="https://www.nasa.gov">

specifies the
URL

This is a link to

olue here

12 Target attribute

When using the target attribute in hyperllink information, we specify where the
page linked to that URL will open. This property can take the following values:

Value Description
_blank The page will open in a new tab.
_self The page will open in the same tab.
_parent The page will open in the parent window.
_top The page will open in the body of the window.

<1DOCTYPE html>
<html>
<head>
<title>Examples</title>
</head>
<body>
<a href= nasagov’ target="_blank'>Click here</a>
</body>
</html>

B | © savples
C @

HTML

Let's see an example of a hyperlink that links to other websites. m

<IDOCTYPE html>
<html>
<head>
<title>Examples</title>
</head>
<body>
<a href="https://www.nasa gov">Click here</a>
</body>
</html>

B | O sanpe: x |5
C A O lclhosts2

html

Click here.

Clicking on this fext will direct
you o the specified location.

NASA

Viionof  Sttar Endiog. 1085 Satamen on it of i Hlsonfor AgecyAarinistator ) Suprsonic g

s 12 |

Create a navigation bar

In our project we have included a list arranged as a navigation bar. This list consists
of a group of links. Generally, some elements of this list must be linked to a specific
part of the page, while the item "Contact Us" is linked to another page on the same
site.

Link to a specific part of the same page
Before we start linking to the specific part of the page, we need to highlight the part
of the page that will be referred to via the link. For this purpose we will use the "id"

attribute.

The "id" attribute is used with every HTML element to distinguish the element
from the rest of the web page.

<h2 id="history">History</h2>
<p>Football, also called soccer has a long history.Football
in its current form arose in England in the middle of the 19th
century.</br>Football clubs have existed since the 15th century,
but were unorganized and without official status.</br> Lots of
football clubs were formed in the late-nineteenth century, but
only a few survived. Most historians believe that the clubs
</browhich lasted tended to be situated in slightly more
affluent areas, where skilled and semi-skilled workers

would have Saturday afternoon off work and would be able to

¢ assigned fo two
different ifems on the

afford to spend money on attending football. </p>
">Gallery</h2>

<p>This is a page where we can exchange ideas and views about
the football team we support or football in general nowadays.</
br>

We can also communicate through the contact form to add more
photos to the gallery or articles.</p>

</body>

</html>

21
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Lesson 1 Let's see another example of nested loops. u
Nested loops

Until now, you have used different types of loops one at a time. Now, you have to a= 4 i= @ — |
see what happens when you combine looping procedures. The placing of one loop range(3): a= 4 i= 1 \\@O/
inside the body of another loop is called nesting. a= 4 i= 2 2
print("a a= 7 i= 0 Syntax inspector
a=a+3 a=7i=1 You have to be very
a= 7 i= 2 careful with the
Ao indentation in nested

determines the
a= 10 i=

Any loop type can be nested within another type. The most commonly nested commands that are

loops are the for loops. included in each loop.

=0 I Inds
) e loops. Indentation
2

The flowchart of the code

Outer repetition

Inner repetition

“for i in range(3):

——for j in range(2):
print("i= ",i,"j= ",j)

inner loop S}

NNR OO

Pororo

The steps of execution:

1. gets the value 0, the inner loop will
\ be executed 2 times: for j=0, j=1
2. now we increase the value of i,

/ and for i=1, the inner loop will be
executed again 2 times: for =0, j=1.

DGR foTEEH 3. now we increase the value of i,
i gu i and for i=2, the inner loop will be a=at3
e main advantags of executed again 2 times: for j=
functions is that we can
call them repeatedly from At the end the outer loop has made 3
the main program. repetitions and the inner loop 6. i+1
4 5
loops, one example is a digital cock. .
i 0 range(3) .
nt("as",2, e 1) o
hour in range (24) 3
a%ia a8 printChour, " min, ", sec) Q
[ —r— ~
oo, ]
theloops camt overe. At wants 0 cacuate thegradesof s sdants -
et s ot oo e N
Tryoutth | p stude )
#initialize sunGrades for every
| | Emscatescs
P % r in range(3)
i | gradesint(input(*type the grade of the ”»
print()
| \ -]
\ s a general structure that we follow. You need t0 specify the number of ros and. g
print(*+*, end="")
o o print(num, ends*") 333
~ Inrange 6.and the inner loop runs inside the specified range ofthe outer for loop.

i in range(6)
3 in range(i):

nua ange (1,6). 1 i
i range (1,nume1). 12 al
123 for i range(6,0,-1): i
iyt
ik
7 outth and wite dawn il
‘ -
A e i range (8,-1): | “
b \
: i ‘
e i, 1 _
|| s
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Europe=
print(Europe)

taly

ome", "Spain"

Madrid"}

the data structure of the Dictionary and some of the r unctions for

alianitslEen {'France': 'Paris', 'Italy': 'Rome', 'Spain': 'Madrid'}

The difference between List and Dictionary

> Alistis a series of consecutive items, while a dictionary includes unordered pairs

of items

The dictionary is a changeable data structure that contains a number of elements.

Each element in the dictionary is composed of two values, the first representing ol iferéncs  theway you access the MamsoLIst ey ar placad Ia
the key and the second representing the same item. The dictionary differs from list that is accessed by the site number, while the dictionary items are accessed
the previous structures in that the element is accessed via the key and not via the through the keys.

site number, as is the case in lists, rows and arrays. Key values can be of any data

type.

Create the dictionary

We can create the dictionary by using the create command dict).
Adictionary is a data structure that stores data in pairs, each pair consisting of

two parts,a key and a value.

Europe=dict(Franc
The general form of defining a dictionary print(Europe)

Paris"

Italy="Rome", Spain="Madrid")

dictionary_name=(key1:item1 key2item2....Key nitemn}

{'France': 'Paris', 'Italy': 'Rome', 'Spain': 'Madrid'}

Avariable representing Dictionaryitems.
thenameofthedictionary.

You can also create a dictionary whose entries are filled in by the user.

myDict = dict() =
> The curly braces {} are used when defining the dictionary, and a colon : is used key = lnput( Ev}(el‘ the key: ") \
to separate the element and key. value = input("Enter the value:

: N \
> There cannot be two items in the dictionary that have the same key, each key "‘V'_J]CE[kSY] ) value e I
allows you to access one of the values in the dictionary. print(myDict reateanemptydictionary.

Enter the key: United Kingdom
Enter the value: London
{'United Kingdom': 'London'}

Access to dictionary items
The dictionary item does not have an index number, but there are two ways to
access the items:

S N > Using the key of the element written inside the square brackets 1.

\ > Using the get () function.
|
What would you add to the code to create a triple dictionary? ‘\ Let's look at the following example to understand it
Tryitout | J Europe= {
"France" : "Paris",
"Italy" : "Rome",

Functions used with the dictionary "Spain" : "Madrid",

Python offers us a set of built-in functions that can be used with dictionaries. ¥
capitall=Europe["Spain"]
print(capitall)

Function
#use the get operation
Returns the value associated capital2=Europe.get("France")
. with key x, and if the key is print(capital2)
ey not found in the dictionary, it
returns None.
Adds new item pair(s) to the Madl_rid
dictionary if the keys are not Paris
dictName.update(x) already present iniit. Or, it
updates the value content
associated with existing keys.
To change the value of an item within the dictionary, you can use the following
. Returns all values in the Eamands:
dictName.values() s
dictionary.
. Europe= {
dictName keys() Ziect;;?;’a" keysinthe "France" : "Paris",
e "Italy" : "Rome",
) . "Spain" "Madrid",
i Deletes all items in the
dictName.clear() icti }
dictionary.
Europe["Italy"]= "Venice"
print(Europe)
{'France': 'Paris', 'Italy
'Venice', 'Spain': 'Madrid'}




Thevalue 5willbe
compared withthe
value of the first
item, thenthevalue
ofthe seconditem
..and soonuntilwe
reachanitemwhose
value matches5,and
thenthe value willbe
returnedTrue.

Lesson 3

Linear Search and Binary
Search

Searching and sorting are two problems of particular interest i the field of
Computer Science, due to their usefulness in a variety of applications. In this
lesson, you will learn about searching algorithms

Searching

Oftentimes we need to look for something specific in the dataset. Operating
systems, software applications, and websites contain various search features.
tofind specific data, regardless of the nature of that data, be it numeric or
alphanumeric. Usually, we search for specific data such as a last name (surmame),
identity number, etc.

There are several search algorithms that are used depending on whether the data
is arranged or not.

The two basic searching algorithms are:

> Linear Search

> Binary Search

Searching in everyday life

> Search for a book in the library using the title of the book or name of the author.

> Search for a specific telephone number in the contact lst of your smartphone.

> Search engines like Google are the most popular example of a search program.
You type a keyword and you get web pages that contain that keyword.

OOoOr-yO

Let'slook at the graphical representation of the Linear
Search algorithm. In this example we are looking for the
number 5,

0 1 2 3 4 5
21 13 8 5 3 2
0 1 2 3 4 5
21 13 8 5 3 2
0 1 2 3 4 5
21 13 8 5 3 2
0 1 2 4 5
21 13 8 3 2

G12

Linear Searching

The linear or serial search algorithm i the simplest search algorithm, and it

relies on performing the search comprehensively on all the elements in the data
collection.

This algorithm checks all menu items one by one, starting with the first one, and if
the item we are looking for is found it returns True, otherwise it returns False.

Let's see the algorithm steps of the linear search algorithm.

The beginning of the algorithm.

Bl Read the search element from the user.

[BJ Compare the search element with the first element in the list.
If they match, return the value True.

B if they do not match, then compare the search element with the next element
in the list

(B Repeat steps 3 and 4 until you reach the end of the list.
If the last element in the list doesn't match, return the value False.
B3 The end of the algorithm.

Python implementation of linear search.

mylist=[21,13,8,5,3,2]

key=int(input("Enter a number to search for:"))
N=len(myList)

found =

for i range(0,N) :
myList[i] key :
found =

print("Does the number exist?",found)

Enter a number to search for:5
Does the number exist? True

Let's now see what happens if the element doesn't exist in the list.

mylList=[21,13,8,5,3,2]

key=int(input("Enter a number to search for
N=len(myList)
found =
for i in range(@,N) :
myList[i] key :
found =

print("Does the number exist?",found)

Enter a number to search for:32
Does the number exist? False

Sometimes you need to know the item's index its location in the lst) and not the
item itself, so you'l add a new variable to keep the position or index where the
item is found.

myList=[21,13,8,5,3,2]

key=int(input("Enter a number to search for
N=len(myList)

found =
for i range(0,N) :
myList[i] B
found =
pos=i
if foun H
print("we found the number in inde ,pos)

print("The number doesn't exist in this list")

Enter a number to search for:5
We found the number in index:3

Bits ' tips.
You can use the Ctrl+F

keyboard shortcut to open
the search box In the web
page or document you are

viewing.

ZL-£9 Buipod
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5. Developing applications
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Let's add another query to our e vre
example program to -
the use of the WHERE condition st !
Follow the instructions in our
previous example to create a o
query named FromLondon. We < .
want our query to display only our N S S
contacts that live in London, sorted s Mbts @ hwkey 4 I
by their name. o Mot B

Ponscont i

g ey
sidon
T T —— T —
s = Y smsin
The condition here is A M s i De amen
(City = “London?). Conditions ‘ a WA Codn k10 i
in an SQL statement are inside I i i X e
parentheses to distinguish one L alh M
condition from another when
we have more than one. For e =T
example, if we wanted to display
all our contacts that live in London
and their name is not Kim, the
condition would be
At ek S
WHERE (City = ‘London’) | TR
AND (Name <> ‘Kim’) s
Notice that all text strings in our Srtete,
conditions must be inside single L el e e
quotes . 3 - T e oo
You can use any of the usual . =3 RS- sz
comparison operators in a o = | E— —_
condition and you can connect =5
multiple conditions using the
logical operators AND, OR and
NOT.
Create a quiz game program that reads questions and answers from
a text file, stored in the form “Question, Answer", and asks the user
to answer those questions. When checking the answers, the program
should keep a score, how many correct answers out of the total number
of questions the user achieved. The score is saved to a scores text file at
the end.
Error handling
1t's very difficult to write perfect code every time. The usual program development
process is writing the program, testing it out, discovering any errors and correcting
them. Errors are bound to appear when programming. So you should be able to
recognize them in order to be able to correct them. Programming errors are broken
down into three types: Design-time, Runtime and Logic errors.
Design time errors, also known as syntax errors, are the most easy to find and
correct, These errors occur when you mistype an instruction. The programming
environment does not recognize
tholnsiréctionanclipionmsyot 4 private Sub Buttonl_Click(sender As System.Object, e As Sys
with a blue wiggly line. In the T o
following example, we are trying €nd Sub
to set the Text property of a End Class TextBox2'is not declared. It may be inaccessible due to
TextBox named ‘TextBox2, but its protection evel.

there is no control with such name
in our form. If we click the red
exclamation mark that appears
next to the error, the environment hange Tex
informs us about the problem

hange TextBox2' to TextBoxBase’

2'to RichTetBox

At the bottom of our code

window, there is the Error List LRCSE TOEE 8 I

Descrvson e tne ol
panel, which lists all errors found P o : .
in the current code tab. iy belnaccsiledustols

it

[rm——

Runtime errors are harder to find because, as the name suggests, they occur when the
program is running. These errors usually result in your program crashing. Runtime errors are
the errors that the programmer should have predicted but didn't. For example, your program
is trying to open a fle that doesn't exist, or is trying to divide by zero and fails. In the following
example you can see what happens when you are trying to open a file that doesn't exist.

SPublic Class Form

S private Sub btnReadrile_Click(sender As Systes
. en.cuentargs) Handles btnea
Din Filensse As String = "C:\nase. txt"
Din 5r As New Systes. 10, StreasReader (Filenase)
txtResultd, Text = srReadTognd
- ;r;cluse() 1 FileNotFoundException was unhandled
End Class Could not find file "C:\name.tt".

Troubleshooting tp
Verfy that the fil ¢

i the specified location. -

When using relative paths, mal

ure the current directory is corect.

Get general help for this exception.

ch for more Help Online.

Actions:
View Detail

ception detail to the clipboard

TASK4

Classes, objects and inheritance

In programming, it's always a good idea to break your code down to small pieces that are
easy to manage and understand. We have already seen a way to do that with functions
and subs. Another popular approach in that direction is known as Object Oriented
Programming (OOP). In OOP, we group together variables and functions or subs, to create
classes and objects. A class is a piece of code that represents something that has certain
characteristics and behavior and can be seen as an individual entity in your program. You
have already seen a class in all our previous examples. Remember the first line in the code
window:

Public Class Form1
andalso End Class at the end of your code, indicating the end of the class named Form1.
That means that all the things we write between those two lines, belong to Class Forml.
To understand classes better, let's take an example from real life concepts. Let's say you want
to represent the concept of a horse in your program. This can be represented by the class
Horse for example. A horse has certain defining characteristics like its color or its name if
it has one. These are the class’ Properties. Properties are just variables that belong to a
class and describe its characteristics. A horse also exhibits certain behavior, or can perform
certain actions, like run, jump etc. These are the class’ Methods. The methods of a class are
functions or subs that implement the functionality of your class.

Properties Class Methods

@ Ba)
P
@ 53

You have already seen many classes in your previous programs, even if you didn't know they
were classes. Remember when we were reading text files in our programs, we used something
called StreanReader. This is a class that describes something that can read streams of text and
also has useful methods like ReadLine or ReadToEnd.

All the controls that we use in our forms are also classes! For example, a Button control is a class
that describes buttons and has properties like Name and Text.

Classes are used to create objects. The difference between a class and an object is that a class
is the code that we write to describe a concept, while an object is the instance of a class while it
is being used in our program. For example, the class Horse describes what horses are and what
they can do with its properties and methods, but an object of the class Horse is a specific horse
that we have created, with a specific color and name. So, an object is an instance of a class that
resides in memory and can execute various methods that are described in its class description.

Logic errors are the most difficult to find. They also occur while your program is

running, but unlike runtime errors they usually don't cause your program to crash

Atypical example of a logic error is infinite loops. For example, you have the loop
Do Until i > 5

but 1 never becomes greater than 5, so the loop never ends and runs indefinitely.

These errors don't crash your program but they prevent it from running as it was

supposed to.

Try...Catch Statement
In order to prevent your code from crashing when an error occurs, you can use
the Try...Catch statement. The general structure of the statement is as follows.
Try
[code in which an error might occur]
Catch ex As Exception
[code to run if an error occurs]
End Try
This essentially means “Try to execute this code and catch any errors that might
occur”. The ex is an object variable of the class Exception. This object of this
class is created automatically when an error occurs.

Let's try and catch the “File not found" error from the previous example.

@Public Class Forml

S Private Sub btnReadrile_Click(sender As Systen.
e ar

s System.tve ) Handles btnReadFile.Click
Dim Filenare As String = "C:\name. txt"
Tey
Dim sr As New System.10,StreasReader (Filename)
txtResults.Text = sr.ReadToEnd
sr.Close()

Catch ex As Except: FileReadTond
MsgBox(ex.Message)

End Try
End Sub ‘Could not find file ‘C:\name.t.

End Class

The ex variable is an object of class Exception and has its own properties, one

of which is the Message property which contains a description of the error that
occurred. You can see that this description matches the description that appears
on the error window that appears on our code when we run the program without
aTry...Catch statement.

You should make it a habit to surround any error prone parts of your programs

in Try...Catch statements and deal with any problems accordingly. This way, your
programs won't crash but simply inform the user that something went wrong
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Now, let's add the appropriate CSS media types
styling with some CSS rules. 3 3
With media types a page can have one layout for screen, one for print, one for handheld
S devices, etc. You can create different css files for each device and link them all to your
" cotor: sdasdsd (O r e ] page. In the following example we define two different style sheets for two different media
e, “est Digital Teens e
Home A complete ICT solution
Gallery for secondary schools <link rel="stylesheet” type="text/css” href="style.css”>
s A Videos | <link rel="stylesheet” type="text/css” href="print.css” media="print”>
-decoration: underline Links Tis it s creatd to support </head>
e 2
i Ryeut s mde of vold HTML If we ommit the media property from the link tag, then the default value is screen,
@};@”«R:m.“,.;‘m intended for computer monitors. Generally, you will want to use different values for the
- same properties between the different devices. For example, a document usually needs
FHow does this web page work? a larger font-size on a screen than on paper, and sans-serif fonts are easier to read on the
. . e e L S screen, while serif fonts are easier to read on paper.
border: 1px solid #dodedo e
B Th e
’ BT e sty 1213 e anue
D et e The @media rule allows different style rules for different media in the same style sheet.
S The style in the example below tells the browser to display a 14 pixels Verdana font on the
bttt e} screen. But if the page is printed, it will be in a 10 pixels Times font. Notice that the font

weight is set to bold, both on screen and on paper:
@nedia screen
The rules for the <a> elements and the a: hover special case {
define the behavior of all links everywhere on our page. Note

font-family:verdana, sans-serif;font-size:14px;
however that because in CSS the rules cascade, all properties EaFor y px; }

& that are defined here are inherited by other CSS rules that define }

£ amore special case of the same selector, for example remember @media print Printer-friendly stylesheets
e the #sidebar a selector. If, however, the more specialized { are very important if you
o selector redefines an inherited property, the inherited value is p {font-family:times,serif;font-size:10px;} want to save your visitors’
= 8 b ) ink and paper. Use the @
2 i

E All the other rules are just basic styling. Note however @media screen,print ;’,’.;z;:;‘:’,::::n';":e:’;:;
= the float: left; property in the CSS rule of the <img> element { ek peiterl nage like

This allows all images to float to the left and allows other b {font-weight:bold;} colored bckoraspds, ylictie

T elements, like the text of the paragraph element in this case, to } images, navigation menu etc.
Q " take up the space remaining to the right of the image. “ .
omm This concludes our two-column web page layout. Now, you can

= his conclud I b page lay ¥

g use the same CSS file for the other pages and fill each one with

] the appropriate content. Remember, when designing a new

page for the website, make sure to apply the active class to the
2 Make sure your code link of the current page in the navigation panel. This gives the
e pag igation p: g

(-] works in various browsers. impression that the current page is “selected".

o Check it against the latest

c versions of the top five:
o= Internet Explorer, Firefox, A

s Chrome, Safari and Opera.

=

q Create a contact page with an HTML form for your

= own website and set the email address in the php

script so that you receive the messages in your
email. Visit your friends’ websites and leave them a
message using their contact form.

Naming conventions for CSS selectors are important. Never use
as redLink), because
changing the value later could render the name inappropriate.

Project3

Design a one column website

The scenario The suggested way
your usingan

" ; Then sice your
2ne column ayout whichwil nclude aheader  lyout into pieces and exportthe pices 10
contents of the page and a foote a HTML e

T

Fist, you hve to denty your target
audience and desgn around what theyare
comfortoble with, Discus with your customer
howmany poges your st s going

ZL-£9 Buipod

> 5 yourp
rightdection by providing infomaton
about the restourant what you re g

o communicate and who  gaing to it

tobe

> Stort your projec filing o crativebrief
with ol his inforaion

Test email
dients
1b. plan the website loycut

Before desgningthe websie o

Should have ot o hre dist
3. Testin ll major clients elements: ] T cote
Finaly you have tocheckyour neseters Og 2 T eodes il e and labels z

on llmojoremal clens o destp o

projecte
Search with afilter

b
and smartohone, ot the very it on some
of the e cmnon it a3 G, > The oy e il icude e
e o 3. Add functioaliytoth “Sovethe movie”butan Thescenario  Thesuggestedway
Frien or cleagoes who s alemative B i :
e i e Therfore The user noeds o search st you have to ceate a search
i it ko op” g fora prtciar movieor o You shoudsdd th proper
— i} . navigatebeweenthe <ol and b o o
ety s o s stmoves busedon  and s th required functionaly, &
xomple. the following insctin psssthe el "Genre Tite and Poster” R » s =
6 e IMOb raing Then crese another formwhere

between et of ecords based on

S For the Poer fuld,you hove o convet the imoge t o ytearay inarde 0 &

i comarter s Wew TowgeComerte specic ftrcrtoi
> s il mthod @
o example, el the ispiay
on i the oo partcul
s cord
21 sovies. Finiisoies rovtes) | |
Forcample, you cn clo he el T iing the struction TexeSosText = 1 con
b et the i allowe vooe for te i b 1o, Create a “Search* form Conrol wherethe s wiltypethe e of
> Finay add o mesiage box i yourform ike “Moveadded sucesuly Create a nw fom whee th uerwill b ol O node 0 dily he relevant records
> butatoas > : oves” rom the
. OotaScrces Window ont theform t crate
> Addanew Widows form v a relevant 2 DGriiew contl
ame oo form > Selctwhih s (cturn) you war o be

-+ Adita Suaret Button conrol and a Totbox_ EPayed n your DtaGridew conrol

16, Add the functionaity
> Whot happens when you dick the “Search When Fiter is not nul the BindingSource
button? Use theFlte propery that alows this property tothe undertying st
10 view asubset of th DotaSource. For
v,y the following code

> Add the form toyour menu withthe
corect codein the propercontrol.
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TASK 2

Robotic arm and calculations

_

In addition to moving or detecting obstacles and colors, the Mindstorms EV3 robot
can also lift or carry obstacles. For this purpose, it has a loader that is controlled by its
Medium motor. We can program the Medium motor using the Medium motor block.

Medium motor block

When you use the Medium
Motor block, the power
value can accept numbers
between -100 and 100.
A positive number rotates
the Medium Motor
clockwise, while a negative
number rotates it in a
counterclockwise direction.

©The 1560 Grovp

rotation of i is approximately
proportional to the power level, although the speed of rotation can
Iso b i

14 copyright © 2020 8inary ogiesa

4D onfor Seconds

® onf

Negative

Power

Before starting to program, make sure that the medium motor and the loader are
connected to the front of the driving base and that its wire is connected to port A.

Connectthe
o— wire toportA.

Connect the medium
motor and the loader to
the front of the robot base.

When you use the Medium Motor
block to control the loader of the robot,
a positive power value means that
the loader will move up. On the other
hand, a negative power value means
that the loader will move downward.

Copyright © 20208nary logiess 15
Detect and clear the road of obstacles While the robot is moving forward, it has to keep looking for obstacles.
Let's suppose that your robot wants to take a trip, driving on a highway for hours. ey hat gl eeciing will se t.he Wa'.‘ block ar.xd acjust the M.m‘ﬁ‘e ofhe
S Ultrasonic Sensor. The robot will continue moving forward until it detects
0, you can program it to move forward at a steady speed, but what happens if R 1o okt a5 Cariet
there is a car accident blocking on the road and the robot can not cross? ditobstacle closerthan 1> centimeters.
Knowing that the robot has an ultrasonic sensor and a loader, we can program it to
react if it detects obstacles that are in front of it. More specifically, we can make the Make the robot detect an obstacle:
robot check for obstacles closer than 15 cm and, if it detects any vehicle crashed in F T
front of it it picks it up with its loader to clean the road, so it can continue its way S EOMIE IOV S OMLIOLpAleRE 3
Boriads the Wait block. @
> Set Mode to Ultrasonic Sensor-
To make the robot move forward along the road at a constant speed, you are Compare - Distances in
going to use the Move Steering block, with power equal to 30. Centimetres. ©
> Set Compare Type to 4. ©
> Set Threshold Value to 15. @
Make the robot move forward:
> From the Action palette add the —J If you want the robot to make some decisions,
Move Steering block. © you can use the Wait block or the Switch block.
o With the Wait block we make the program wait
#5et Mode 10 ON. for something to happen before continuing with
> Set Steering to 0. & the next block of the sequence, while with the
> Set Power t0 30,0 Switch block we can add two or more sequences
of programming blocks.
i ithas R
N that lected off object as clothes
EV3,the y asa can absorb and they will not Itisalso
In the loader can i difficult to detect obj i angled surfaces.
16 copyright © 20208inary ogiesa Copyright © 2020 8inary logicsa 17
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£G0 MNDSTORMS Educaton 43 Student Edton

#

Import the data to the computer:

P
> In the tab File ©, choose New Project © T 0 &.fmd

and then click Experiment. © ==

Open rjct »
> In the Tools tab @, choose Data Log File Cloe Document You canimport

Manager. @ i thisfileintoa
> Choose the file MyData @ and click program in order [Cpesiton

Import. @ o toanalyze dataina Hoguet 30, 2021 15:00:33

Import
6 -Q more advanced way.

> Click Close. ©

> The data diagram will appear in the
experiment window.

e |

8 LEGO MNDSTORMS Eduention 13 Stdent Edition - o x

i ot Too_iep
© Lobby [ZITER

Y x|#

W OO (25 | @) (5e) | Qlal
[ eso fORMS Education EV3 Student Edition ENT

File_Edit

is] Help

Sound Editor

Image Editor

o & My Block Builder
Firmware Update Here are
three
Block Import
Download 25 App of pollution L,
Memory Browser Curte hotspots.

Create Data Logging Program

Export Datasets

Import Brick Program

]
|
Wireess Setup ‘
|

Present Port View

o 1 2 3 4 s B 7 : s 10

Seconds ¥

As we mentioned at the beginning of the lesson, when the robot scans a homogeneous

[G [Experiment Uit Setwp e et = [Eoa) area we expect to see homogeneous data values of the reflected light intensity,
k= | buration: however a value that is extremely low might indicate a possible pollution hotspot. In the
B (50 J(seaias 3 8 scanned area, the reflected light intensity values are for the most past stable between
Rate: ) 60% and 70%. However, there are three places where the sensor registered values
10 )(Semples perSecond_v) | e ol between 0% and 10% and this means that these places might be pollution hotspots.
20 copyright © 2020 Binary Logie A

Copyright © 20208inarytogiesa 21

Program a robot to detect pollution
ots

TAskz Hoton ;
Pollution-detecting robot Opentidsiors 63 sarta new e
| e robot willbe programimed to sca a speciic

surface and detect potentialsoil pollution
hotspots. More specifically, create a programin
alterations inthe natural soil environment It s typically caused by industrial order to make the robot:

activiy orimproper isposal of aste

> Scan the area with the Color Sensar, following 3
specifc route.

> Collect Reflected ightintensity data while
scanning the area.

For our experiment we will need:
> the Color sensor, which willollect Reflected ight ntensity data.
> the Datalog Experiment window in order toimport and analyze the selected data.

you start the color sensor tright part
of th driving base facing downward and that s wire is connected to port 3.

Curenty, einefficent
uneliable, 2 better and low-osttechnical
approach, th i

remediation actons,

issues. Robots can provide an adequate sollution (o ths proble, scanning arge
their sensors to show us i there are hotspots of pollution o ot

Soll pollution hotspots.
A soll pollution hotspot s location with a high level of pallution. When a sensor

par
of the scanned area where the different values have been registered, might indicate 2 create the route that the robot il follow, scanning the

possible pollution hotspot. Lomsare | study area. The robot will move forward at 40% power
veme forzseconds Move forar

> Add he Move Steering block O
> Set Mode 10 ON for seconds. ©
> Set Steering 10 0.0
> Set Power 1040.0
> Set Seconds 01.0

e thie wast  ftn ecognizsblenancint

Move forward:

an > Add the Move Steering block O
> Set Mode to ON for seconds ©

Cl-LS S3130qoy

> Set Stoering 1000
o > Set Power 1040.O - .
> Set Seconds 01,0 >‘.§—! 0 '.“_\‘,z‘l‘.' ]
Then, the robot will turn left (-30) at 50%
power for 3 seconds

Then, the obot il ur right (30) at 50%
power for 3 seconds.

Move et Tum righ
> Add the Move Steering block O
> Set Mode 10 ON for seconds ©
> Set Steering 10 30.©

> Set Power 1050.0

> Set Seconds 03,0

> Add the Move Steering biock O
> 5et Mode 0 ON for seconds ©
> Set Steeting 0300

> set Power 1050.0

> set Seconds 03,0
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Lesson 1
Virtual robots

It is good to have a robotics kit to build and program new robots, but if you
don't, you can always use a virtual robotics toolkit to build, program and
simulate your robot. Virtual robotics involves simulated robots used to
generate programs for robots. Simulation is an important way of learning
how physical concepts like force and motion work in real life.

Advantages g Virtual Robotics

> Little/no risk of damaging the equipment.
> Faster trial and error method.

> Use components that you don't have to create more advanced robots.
> Lower/no cost because most of the virtual robotics tools are free to use.
> Sometimes more enjoyable because of the terrains that you can use.

> Sometimes more enjoyable because you can use different robots.

> Suitable for different learning styles. Some students can gain a better
understanding.

wvEx

CODE VR

VEXcode VR

VEXcode VR is a block-based coding platform powered by Scratch Blocks that
allows you to code a virtual robot. Due to VEXcode VR's simple interface, you
can create your own program without writing complex code. The only thing you
have do is to drag blocks into the workspace and link them together, just like
Scratch blocks.

Go further!

In VEXcode VR, you also
have the opportunity to
code by using a custom.
developed Text-based
Python interface,

Go to https://vr.vex.com/ and explore VEXcode VR,

2 E e voemr

i
1

i

g

Open blocks panel [l Turorial video window [l Zoom In/Out of the blocks

/”\ VEXcode Virtual Robot
7
( \ In your projects, you will use a virtual robot that is pre-buil. It has wheels so you
\ can move it around, it has a lot of different sensors mounted on it to interact with
\ the environment and a pen so you can draw lines or shapes on the playgrounds.
Geek talk
Did you know the
robot can use the Front Eye and Pen for drawing
electromagnetic sensor o Distance Sensor
interact with game objects

in challenges?

Right Bumper
Sensor

Electromagnet

Down Eye

Left Bumper 50mm Diameter
Sensor Wheels

How to create a program
In VEXcode VR, you can create programs by using blocks or Python code. In this
unit, you will only create programs using blocks.

Coding in VEXcode VR
You can code in three different ways in VEXcode VR.
Lok D Blocks: Block-based coding powered by Scratch Blocks.
R Blocks + Text: Creating code with Blocks while you can see the corresponding
g ¥ ponding
\ Python code generated in real time with the Code Viewer.

B Text: Text-based coding with Python and even dragging and dropping
predefined code lines.

Block categories

There are a variety of programming blocks that you can use to create a program. /_\
Each of them s color-coded, and all of them are grouped into block categories fo)
according to their type and use. Let's have a look! J

Bits ‘n’ tips
Operation Block category Kerogran e

executed by pressing the

start button on the toolbar
or the start button in the

Controls the movement of the robot on

the playground. Drivetrain playground.
Used to capture disks on specific .
playgrounds. Magnet
Used to control the Print Console and .
the pen of the robot. EEaKs
Controls the flow of the program. O

Control
Used for reading the sensor values of .
the robot Sensing
Contains various math and logic .
operators. Operators

@) /‘FQ )

Used to create new variables.

Variables K/
Syntax inspector
The blocks are
interconnected and

Used to create your own unique blocks.
executed by the robot

My Blocks according to their order.
This concept is known as
“sequential operation.”
O When running the
Used to add comments to code. program, only blocks that
Comments are connected to each

other are executed.
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Create a program First you will create one side and corner of the square. ﬂ
You will use the Grid Map in the Playground which is a good playground to
understand how to program the robot to move. You want your robot to move Side and corner:

from point A and form a 3«3 square like the one in the picture. In order to do that,

you will use blocks from the Drivetrain category. > From the Drivetrain category, click the drive for block, @ drag

and drop it after the when started block @ and set the distance
10400.©

> From the Drivetrain category, click the turn for block, @ and drag
and drop it after the when drive for block. @

Do you remember?

Remember, each square [
ode
of the Grid Map has =]
200mm sides, = e S Y
> =% omeran Drivetrain ;

e =

°
o T T

m dont o () deores >

Bl 0 e o @) e >

(]
v @
o

My Blocks.

Comments
I this example, the
squares forward, so the
distance you want the
N S robot to travel should

be 400mm in total.

forward v for mm

hen started” e . Right click the blocks / \

you want 1o duplicate.
s inthe you want fo duplicate. (
« =

Don't forget!

To save time, you can
S duplicate the blocks.
Remember, a square has 4
equal sides and corers.

Duplicate
Disable Block

Delete Block

13
Loop commands Draw shapes u
Sometimes we want a program to execute the same lines of code several times. To have a better view of what shape the robot draws, you can use the pen.
When we need to execute the same commands more than once, we use the loop The pen goes through the center of the robot of the robot, and you can
commands. use it to draw while the robot moves. The blocks you can use to draw are
The most frequently used loop commands in VEXcode VR are the repeat (), the move robot pen () and set robot pen to color (). Both of these blocks
forever, repeat until () and while () blocks. They belong to the orange Control belong to the purple Looks blocks category.

blocks category, and they control the flow of the program.

can be used to move the pen tool
@ r 3 the playground and up to stop

{
& = . o I d drawing. Imagine you have a real
> 5 ™ y B pencil, to write something, you
= y LN 8 need to move it down and start
moving your hand and when you

move it up, it stops writing.

The repeat () block = o |
Y Set robot pen to color ()
In this lesson, you will see how the repeat () [N
block works. The repeat () block will execute \ 7 can be used to change the set robot pen to color  black v
the blocks inside it a specific number of times. - = color of the pen.

black
For example, if you use o
the chase camera and set a
your robot to write in red, -
you will see that the pen
through the center of the biue L
robot has changed color. four dife

Example of repeat loop

In the previous lesson, you created
a program so the robot can form

a square. In this example, you will
have the same result but save time
because you will use a repeat loop.

Cl-LS S3130qoy

T i
\ S— X

Don't forget!
A square has four equal
sides and four 90° angles.

The drive and turn speeds need to
be set only once, at the start of the
program, outside the repeat Loop.

23




CODING AND ROBOTICS | K12 RECOURSES

Copyright © 2022 Binary Logic SA

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted in any form or by
any means, electronic, mechanical, photocopying, recording or otherwise, without permission in writing from the publishers.
Produced in the EU

CYPRUS FRANCE GREECE POLAND UK USA
e-mail: info@binarylogic.net | Internet: www.binarylogic.net

<9 binarylogic






&~

binarylogic

Coding
Robotics

K-12 Resources




