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GETTING STARTED WITH BLOCK CODING

Chapter: Algorithms with Block Coding

Problem Statement: [t’'s a common practice to display a hello message when we start
to learn to code. Let us learn on how to display a “Hello World” message using Microsoft
MakeCode.

Learning Outcome:

e You will learn how to run your first program using block coding in MakeCode
e Get familiar with MakeCode arcade platform

Solution:
Microsoft MakeCode is a framework for creating interactive and engaging programming
experiences for those new to the world of programming.

MakeCode Arcade is one of the platforms to perform block-based programming.

Using arcade, solution to a problem statement can be implemented using various
categories of blocks and the results can be seen side by side on the same screen.

Open the URL https: //arcade.makecode.com in your favorite web browser.

My Projects

"““““‘i““““““‘\
New Project

Tutorials

New! Try This
ru— i

Step 1: Make code arcade home screen
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Create a Project @

Give your project a name.

Greetings|

' Step 2: Click on new project and name it “Greetings” l

Search Q
A4 Sprites
@ (ontroller

Game
Music
Scene
Info
Loops
Logic
Variables

BR Microsoft Math

L]
(]
F 3
=
(&
x
=
v

Advanced

Step 3: A new screen is opened. The screen like structure on the left, is the place
where results from a program output gets displayed. The list in the middle
represents the different block types that are available.

The space on the right having a block named “on start” is the place where we join
different blocks to execute a set of steps.
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4 Sprites

& CLontroller

Variables

By aQ@d»o

Math

Prompt

splash o @

- @ ®
ask for number 0 @
ask for string o @

set dialog text color to .

=" Microsoft

l Step 4: Go to block type “Game” and select the block as highlighted in the diagram. I

< BN EQ@»De§ \:

ch Q
Sprites
Controller

Game

Music

Scene

Info

Loops

Variables

Math

Advanced

Step 5: A separate block gets created in the right-hand side as highlighted inside red

| lines shown
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splash o @

Controller
Game
Music

Scene

Q@ ™9 e 8§ A

H

Variables

M
atr

& oOm

Step 6: Drag and drop the above block inside the “on start” block.
As soon as the splash block is placed inside “on start” block, the display on the left-
hand screen changes.

4 Sprites

Controller

8

Game

Music

Scene

Infe

[ ]
@
F 3
=]
C L
x

Variables

&0

Math

l Step 7: Left click the mouse inside the area highlighted using red lines. l
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Sprites . .
HOEH W "Hello World! 9

Controller |
Helle MWeorld! Game

Music

Scene

Loops
gi

Variables

4
=
®
o
F 3
B
c
x}
&

Math

Advanced

<

Step 8: Type “Hello World!” inside the box where cursor is placed. The screen on the
left automatically gets updated with the message - Hello World!

Congratulations, you have created your first block code program!

5| Page



Addition Using Block Coding =. Microsoft

ADDITION USING BLOCK CODING

Chapter: Variables using block coding

Problem Statement: Using different mathematical functions is very important when
learning how to code. In this activity we will learn how to implement addition operation
using block coding.

Learning Outcome:

e You will learn on how to use a mathematical operator in block coding
¢ You will learn how to use functions and variables

Solution:

An addition arithmetic operation is used to add the values stored in two variables. Like
the way we add values in mathematics, we can store values in different variables and
perform an additional operation. The addition of these variables is displayed as an
output of the program.

For example, performing add operation on a variable "a" holding value "3" and a variable
"b" holding value "4" will result in an output"7".

We will use variables to solve this problem

First, create a new project called “Learning arithmetic operations”. Once you create your
project, you should see the editor below

I Step 1: Make code arcade home screemn l
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Step 2: Click on “New
Project”, give a name to your
project and click on “Create”

Create a Project @@ © button.

Give your project a name
Learning Arithmetic Operations|

M 4 Home & Share B Javascript & (2] o . Microsoft

Search Variables
Sprites

Make a Variable...
Controller

Game
Music
Scene
Info

Loops

ARQBE»9 e 8§\

Logic

Variables

Math

Advanced

& Download

Step 3: From the list in the center of the page, Click on “Variables” and then click on
“Make a Variable”
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@ A Home & Share B JavaScript (7] & . Microsoft
- oaren o

Variables

Sprites

8§ A

Make a Variable...
Controller

Game aw

set av w0 P
change [~ byo

Music

Scene

0@ »oe

Variables

Math

Advanced

©® & BEMicrosoft

4 Sprites
Controller
Game

Music
Scene

Info

QOB »5e 8

Loops
ogic

Variables

Eom R

Math

Advanced

- Ba

Step 5: Click on the value of “a” and change to the desired value. In this case, we are
taking it as “10”
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Sprites
Controller
Game

Music
Scene

Info

Loops
Logic
Variables

Math

< BN BSa@»2e8§ A

Advanced

s e Eﬂ

A Home  o& share Blocks © & B Microsoft

Sprites
et 2w to @D

Controller
set b v to 0
Game
Music
Scene

Info

Variables

Math

Advanced

< MA@ »Ded A

Step 7: Similarly, make another variable “b” and assign it a value “20” and drag and
drop it on the green block.
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B JavaScript W e " .Microsoft
Math

w
]

Sprites
Controller
Game

Music
Scene

Info

Loops remainder of oYo

Logic
win + ot @) =t @)
= of @) = @
absolute of o

square root v o

hsxao@d»>De s A

Variables

& Download

Step 8: Now click on “Math” link from the center of the page and click on addition
operation.

4 Home «§ Share 310 (2] ] . Microsoft
Search
4 Sprites

Controller

Game

Music

Scene

Info

Loops

Logic

Variables

BEMsao@»des

Math

Advanced

<

Step 9: Now click on “Variables” link from the center of the page and drag and drop
variables “a” and “b” in the addition box as seen in the screenshot
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m =

< H

Q@ »9De 8 A

_ SR |

Sprites

Controller

Game

Music

Scene

Info

Loops
0gic

Variables

Math

Advanced

(8]0

Step 10 : Like the way we had created variables “a” and “b”, now create variable “c”.

Drag and drop block of “Set “c” to” in the play area.

m Jﬂvasnl‘pl -

arch

A
3
o
o
E
=
&
XL
=
v

Sprites
Controller
Game

Music
Scene

Info

Loops

gic
Variables

Math

Advanced

o

Step 11: Now drag and drop addition block in the “set “c” to” block as seen in the

screenshot
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@ 4 Home o Share

Sprites
Controller
Game

Music
Scene

Info

Loops

Variables

HmE Q@ »> e § A

Math

Advanced

a]o]

@ A Home o Share M javascript W
8 L Text

o

Sprites

Controller

Game

Music "Hello " | "World "
Scene

Info

Loops

Variables

Math

> Bl Q@ »d e § A\

Advanced

Step 13: You have now created the variables and assigned them their respective values.
You have also created a third variable “c” which will have output of “a” and “b”. Let us
now move ahead and see how we can execute this program. For that, first you must click
on “Advanced” link from the center of the page and then click on “T'ext” Link. Select
“Join” operation from the list
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set aw tno
et b 0@

set c v to aw
Variables

BEmsaf»

Math

Advanced

® Functions

"Sum of "a” and "b" equals to”

Console

Extensions

Step 14: In joint operation, you can rename the first block as “Sum equals to”. In the
second block, you need to drag and drop variable “c” from Variables

earch
on start

Sprites
set aw tom

Controller
set b« tno

set cv to aw +%

Game

Music

Scene

Variables

Math

A
L]
e}
@
FY
8 Infe
C Loops
X Logi
&
~

Advanced

Step 15: Now, click on “Game” link from the center of the page and click on “Splash”
block. Once the splash block is visible, drag and drop “Join” block into “Splash” block
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=) A Home «$ share

Q
Sprites
et av o @

® (Controller
set b to @)

set cw to aw +v bw

Sum equals +to 30 Game
Music

Scene

Info

Menu

Variables

Math

Advanced

© #&# B Microsoft

Sprites
set a~ to @@

Controller

set b w tn@

set cwv to aw

Zum equals +to 30 Game

Music

Scene "Sum equals to " °

Info

Loops
Logic
Variables

Math

> Bl B Q@ »De8 A ¢

Advanced

Step 17: Once these steps and completed and you click on Play button on the left-
hand side of the page, you will see that the program displays the output as “30”
which is the addition of “a” and “b” Drag and drop the splash block into the green
block, below the set “c” block

Likewise, you can perform all other mathematical operations in this platform
and get the required output.
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DYNAMIC BACKGROUNDS

Chapter: Control with Conditionals

Problem Statement: Create dynamic backgrounds using in MakeCode editor using
conditional statements. Find if a number is between by 5 and 20 and then change the
background color in MakeCode editor.

These are the steps which needs to be followed:

e If a number is between 5 and 20 then set the background color to green else set
the background color to yellow.

Learning Outcome:

¢ Youwill learn how to use conditional statements in block coding.
e You will learn how to use variables
e You will also learn on how to use logical operators

Solution: Let us now see how we can create dynamic backgrounds in MakeCode editor.
First, create a new project as shown below.

My Projects

e test
New Project
3 months ago

Tutorials

New! Try This
— it

Make code arcade home screen
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Dynamic Backgrounds

Create a Project @ © @

Give your project a name.

Dynamic Backgrounds

> Code options

Click on new project and name it “Dynamic Backgrounds”
Once you click on create you should see an editor like below

& W mom of share 9@ o B Microsoft

o [ontrolles
@ Gane
G0 Music
& scene
M@ Inic
C Loops
X Logi
B Variables
i Math

=TT T D

Follow the following steps to complete the exercise.
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Search

Variables

4 Sprites
Make & Variable...

@ (ontroller
@ fane
& Musie
‘, Scene
B Info
C Loops
X Logic

B Variables

B Math

I % Mhdvanced

on start

set height » to e

17 | Page
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Step 1: Click on the variable
menu on the left pane. Click
on ‘Make a Variable’ and

create a variable called
“height’.

lew variable name: Variables

righd Make a Variable...

height =

set  height = to °
change hedght = nvn

Step 2: Set “height” to 10.
Choose an if-else block from
the “Logic” section.

on start

set  height = to m

true = then




a" Microsoft

Dynamic Backgrounds

Step 3: Choose a Boolean
on start AND operator from the
et height + to () logic section and add it to
) = the if-else block as shown
below. Add two
comparison operators to
both sides of the AND
) condition.
4 _— Step 4: Add the set
@ Contraller background block from the
® Gane “Scene” section to both if and
B P Music else conditions. Choose
n— set background colr to different background
oo conditions for the if and else
Logie blocks.

Variables

Math
Effecty

Advanced o start

set helght » ny‘:,
i Might v 3w o nd v height » ' ¢» ° thes

start sceeen confettd w effect (¥)

set buckgroand color to (B8

elie

set background color to .
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4 Sprites
Coatroller
[ J7™

6 Music

¥ Stene

o Sorites
@ (entroller
0 G

@ Mesic

§ Scene

M@ Iafo

" Microsoft

Step 5: Add two comparison

operators to both sides of
the AND condition.

Step 6: Change the value of
height to 2 and see if the
background changes!




The Remainder Problem

com
Q on start
Search
Q set height » to e
4 Sprites
if height v | 3 ° and e | height v | <w @
@ (ontroller
. Game set background color to O
@ Music else
‘ Scene set background color to .
(B Info C)
C' Loops
X Logic
B8 Microsoft = Variables
(= o «[+ =]s « LA
_I A Advanced

I Step 7: Change the value of height to 10 and see to which color does the background I
change

When you change the height to 10 the loop will go inside the if condition as the height
is greater than 5 AND less than 20.The background color will change to green.

So, what did we learn from this project?

You have now learnt how to create conditional statements. What do you think will the
output of the code be if you change the height to 15?

That is correct! The background color changes to green as height is greater than 5 AND
less than 20.

THE REMAINDER PROBLEM

Chapter: Control with Conditionals

Problem Statement: Using nested conditional statements find if a number is divisible
by 2 or 3 and then change the background color in MakeCode editor.

These are the steps which needs to be followed:

e Ifa numberis divisible by both 2 and 3 then set the background color to red
e Ifa numberis divisible by 2 butnot 3 then set the background color to orange

Learning Outcome:

e You will learn how to use nested conditional statements in block coding.
e You will learn how to use variables
e You will also learn on how to use logical operators
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The Remainder Problem

Solution: Follow the steps to do this activity

s Bl Variables Step 1: Click on the variable
A sprites menu on the left pane. Click
@ Controller ahbisient on ‘Make a Variable’ and

@® Gene create a variable called

@ Msic “number”.

£ Scene
@ Infe
C' Loops
X Logic
E Variables

B Math

I W Advanced

Step 2: Choose the set block
and set the value of number
to 10. Choose an if-else

O SEArE block from the “Logie”
section.

set  number *+ to e

on start

set  number = to @

true = then
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a® Microsoft

Step 3: Choose a
comparison block from the
@® Logic section as shown
Compartson below.

umber

Q Search
«d Sprites

@ Controller

® Gune o -0
Q9 Music o<-o

& Scene
® -

BB Info
Boolean

C' Loops

on start

set  number *  to a

E variables

E Math

I » Advanced

umber Q

Step 4: Choose a
remainder block from the
math section and add it to
the if block

Q Search
4 Sprites
@ Controller
@ Game
@ Music
% Scene
B Info
c Loops set number v mo

x Logic if remainder of number v +° =w o then

= Variables

on start

uare root -
Iv Advanced o o
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a® Microsoft

Step 5: Add a
remainder block like
set nusber v to @ step 5 and check if
the number is the

if remainder of number v & ° “w o then remainder on dividing
by 3 is also zero.

on start

on start

st mmber v to (@)

if remainder of nusber v

remainder of number w

Step 6: Add the set

on start background label to
both the if and else
set number v to @ blocks.

if remainder of number = + o = o then
if remainder of number » 3 o =w o then

set background color to

else

set background color to I::'

@®
C]
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The Remainder Problem

on start

remainder of number v = ° = w o then
if remainder of number v 3 o -w o

set background color to

else

set background color to I'; :)

Background color changes to orange when the
input number is 10

Result

You can now change the value of the number to 6 and check if the background of the
controller changes. The background should change to red for numbers that are divisible
both by 2 and 3. It should change to orange for numbers that are divisible by 2 but not
by 3.
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BUILDING A MuUSIC PLAYER

Chapter: Loops with Block Coding

Problem Statement: Create a music player using loops in MakeCode by playing a music
tone repeatedly for n number of times.

Learning Outcome:
e You will learn how to use loops to repeat an operation using block coding.
Solution:

Follow the below steps so that you can create a music player using loops

W tome o share

o Sprite
i C[ontroller
® Gane
& Music
i Scene
A Info
C' Loops

for element wvalue of list =

Logic .
= Vartables

L —_
B Mhcsisah il Math

aoaloclex
EEETTEENS - 0O momm

I v Advanced

Step 1: In the arcade MakeCode editor, click on “Loops” link in the toolbox and then drag
and drop “on start” block to the play area.
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[ M vome o share

e D =
repest (@) tims
du

while false =
Math

= for index  from @ to |
EEETTENE - B o

do

Step 2: Again, click on the “Loops” link in Toolbox in the center of the page. Drag and
drop “repeat 4 time do” block to the play area as shown in the image below

H # Home e Share

a Contraoller
@ Game
G» Musie
.‘ Scene

- oa @ on

Step 3: Now, move the “repeat” block and place it inside “start” block. Also, reset the
value in “repeat” block to “10”
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hﬁﬂ # Home @ Share

Sprite

Controller

play sound ba ding =

play sound ba ding =

loop sound ba ding =

Loops
stop sound ba ding =

stop all seunds

Malody

o s D) = @D =

(2 fle o

Step 4: Click on the “Music” link from the toolbox and drag and drop “play sound until
done” block in the play area

E i Home =8 Share

«d Sprites
o Controller
@ Game o :
play sound ba ding v until dose
9 Music
& Scene
@ int
O Lo
Xl
B vVariabl
B Mat
EENrTTESSS - Do EEon

I Step 5: Fix the “play sound until done® block in the “repeat” block

When you click on the play for the above exercise that we created, you will hear the
music 10 times. The loop repeats itself 10 times (counter that we had set).
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A TALE OF Two VILLAGES

Chapter: Loops with Block Coding

Problem Statement: You are challenged to use the power of code to connect two villages
in Minecraft through some fun activities.

Learning Outcome:

e You will learn inclusion and empathy; you will develop compassion for your
neighbors.

e You will learn about collaboration and equity and adopt the diversity that makes
us all distinctive as they complete the activities.

Solution:

In this exercise, we will use basic coding concepts to bring two villages together in
Minecraft: Education Edition. You can setup Minecraft education edition from

https: //education.minecraft.net/get-started

WELCDOME TD
MINECRERFT-EDULATION EDITION:

I >igar Im -~ I

Step 1: Click on try a demo lesson and accept the terms and
conditions to start the activity
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B Minecraft: Education Edition

< Back

Hour of Code 2020 (Inclusion) CREATE WORLD
By Minecraft: Education Edition
Si 1.0MB LESS0N FLAN

Duration: 1 Hour

Diff jinner SHARE LINK

Equity and Inc Hour of C

Step 2: Choose the 2020 lesson and click on “Create World”

Al Tale of Two Villages

This is a tale of tuo villages: The Farming
Villagers to the East and the Fishing
Illagers to the West, Both touns had
1 enough food and neither sauw a reason to
', interact with their neighbor. This led to
il both touns fearing anyone or anuthing
A Tale of Two . that was different,

i ) rorvard

B s«

D et

a Right

B Inventory
Q.
[ SHIFT S

Step 3: In this world the villagers and the illagers share the same space but they seldom
interact. Your job is to bring the two villages together to learn from each other and
appreciate each other too. Start your journey at the castle by learning to move using the
keyboard and mouse or touch commands.
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& Minecraft: Education Edition - a

Caretaker

Howsver, before you begin, you must
decide how gou will communicate with the
Agent, Choose a coding language from the
buttons below If you're new to coding, I
recommend choosing MakeCode Blocks,

Frevious I m | Futhion

Step 4: Press W to move forward. When you see a non-
Player character, Right click to read what they have to
say. Your onboarding activities will help you decide which
coding language to use, either MakeCode Blocks or
Python. For this activity we will use blocks.
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Let's makse sure gour helpaer, the Agsnt, (S
i= readu. Mowe the Agent onto the gold
bBlock. If gou neaed 5 kint, click the

T [ ] ] |_ I';l L -2

agent move Fforward ¥ by G

on start

Step 5: Move the agent forward just enough so that it can stand on
the gold block. To start coding press C or tap the agent icon at the top
of the screen if you're using touch. Remember to press play when
ready to run your code.

Minecraft: Education Edition

Accept the gift from your Agent and plant it on ©)
the arass in the courtaard

T (m]m] | I'_'l [m

Step 6: The agent has given you a gift. Plant your sapling with code,
and it will grow as you complete the challenges in the villages. Come
back and see your progress after each challenge.
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There are many other challenges that can be done. Let us do one more to help illagers
learn how to farm.

Farmer x

Hello. Illagers don’t know how to farm, but
we desperately want to learn. The
Villagers offered to help us and said we
need to till the soil to plant our seeds.
Can gou help? Can gyour Agent show us
how to till this block of Lland?

Step 7: Teach farming — In this activity the agent will show the
illagers how to till two rows of land

T oolbo>x
on start
till ond move forward @ times
till ond mowe forward ° times

t mowve formard - °
cgen by turn cogent right «

turn ogent left = till ond mowe forward ° times

turn ogent right «

till and move forward L) times

on start

Step 8: These are the following steps we are going to do:
* Till and move the agent forward by 9 times

* Turn the agent right

* Move agent forward by 1

* Turn the agent right

« Till and move forward the agent by 10 times

» Click on play
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8 Minecraft: Education Edition X

I‘y’,“: 1’.’,"‘

-H- .

e field for farming:

ommunicator

£} Hide controls

Result: Preparing field for farming activity is complete

Refer https: //education.minecraft.net/hour-of-code-2020 for the entire activity.
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How To MAKE A Cupr OF COFFEE

Chapter: Algorithms with Block Coding

Problem Statement: In this activity we will learn how to make a cup of coffee. There
are a few instructions which needs to be followed:

Step by step instructions:

Fill the kettle with water.

Turn on the stove.

Check to see if the water is boiling.

If the water is boiling then, add coffee powder.

If the water is not boiling, wait for the water to boil and then add the coffee
powder.

6. Turn off the stove

7. Strain the coffeein a cup

aRLbe

Referring to the above step by step instruction create a flowchart on how to make a cup
of coffee

Learning Outcome:
e You will learn how to create a flowchart using an algorithm.
Solution:
You have been asked to make a cup of coffee.
What we saw in the question is a step by step instruction to make a cup of coffee

Let’s now represent the instructions using a flowchart
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Fill kettle with water

A 4

Turn on the stove

No

Is the water
boiling?

Add Coffee powder

T
v

Turn off the stove

A

Strain the coffee in a cup

|
A i

N

Fig 1.0 : How To Make A Cup Of Coffee
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Birthday

OPEN PRESENT ONLY IF IT’S YOUR BIRTHDAY

Chapter: Algorithms with Block Coding

Problem Statement: In this activity we will open a present/gift only if it’s your birthday.
These are the step by step algorithm which will decide if you can open a present or not:

Step by step algorithm:

Inputyour birthday (Month and date)

Input the present date

Check to see today’s date and month is equal to your birthday
If yes, then you can open the present

If no, then check again everyday till it’s your birthday

End

ook wide

Using the above step by step algorithm, create a flowchart for the situation where you
can open a present only if it’s your birthday

Learning Outcome:

e You will learn how to create a flowchart using a step by step algorithm.
Solution:
You have been asked to draw a flowchart to open a present only if it’s your birthday
What we saw in the question was a step by step algorithm for the above situation

Let’s now represent the steps using a flowchart:
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Birthday

v
Input your Birthday
(DD—,VIM)

v
Input the present date(DD-

MM)

No

Check if
present date
is equal to
your birthday

Open presents

h 4

N

Fig 2.0 : Open Presents Only If It’s Your Birthday
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BUYING BOOK ONLINE

Chapter: Algorithms with Block Coding

Problem Statement: You need a book for a school activity, and you cannot find the
book in any nearby bookshops. Your parents have asked you to order the book online.

Make a step by step algorithm on how to order a book online and then create a flowchart
for the algorithm.

Learning Outcome:

e You will learn how to create a step by step algorithm on how to buy a book online
e You will also learn how to create a flowchart using the algorithm you write.

Solution:

You have been asked to make the algorithm and flowchart on how to order a book online
Step by step algorithm:

Go to a website

Are you a registered member?

If you are not a registered member, then sign up and then sign in the website

If you are a registered member, then sign in

Search for the book

Is the book available?

If the book is not available in this website, go back to step 1

If yes, Add to the cart

. Review your order

10.Select the payment method

11.Enter the information, If the entered information is correct place order ,If not then
make changes and check if the information entered is correct and then place

order
12.End

OO N TR W=

You can add various steps in the flowchart like options for payment method, options for
shipping etc.

What we saw was a step by step algorithm for the above situation

Let’s now represent the steps using a flowchart
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Go to a website

Yes Are you
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Search for the book

registered
member?

No

Is the book Yes
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available?

No

Make Changes [« No

Fig 3.0 Buying Book Online
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