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NOTE FROM RERO EDUTEAM @ CYTRON

Dear ;
(Child’s Name)

Have you heard of micro:bit? It's a tiny programmable board designed in the UK
and distributed widely around the world to encourage kids to learn coding in a fun
and easy manner.

Engineers at Cytron took it up a notch by building this EDU:BIT board so that you
can learn coding bit by bit. You have Music Bit with piezo buzzer and audio jack
for you to play music, Sound Bit to detect noise, Potentio Bit for analog control,
IR Bit to detect object, RGB Bit for colourful light display, Traffic Light Bit with
red, yellow and green LEDs, and finally Button Bit, the up-sized version of the
push-buttons on micro:bit board. With this kit, you also get a DC Motor and a
Servo Motor to play with. How cool is that?!

Let’s start, shall we? In the following pages, we are going to explore and recreate
some classic childhood games such as Rock Paper Scissors, Snakes and Ladders
Game, Tag, You're It!, Talent Time Show, Twister, Simon Says and other fun games.
Follow the step-by-step guide to build the games and then have fun playing with
your friends! Feel free to modify the code to create your own upgraded version of
the games.

At the end of each chapter, there will be a challenge which requires you to apply
what you've learned to build an application for your classroom. Give it a go and if
you're stuck, we're always here to help you.

Are you ready? Let’s embark on this exciting journey
- have fun learning and exploring!

Cheers,
Adam & Anna

www.cytron.io www.fb.com/cytrontech
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HAPTER 1

> Hello, world!

LED matrix on micro:bit




CHAPTER 1 : Hello, World !

LET'S CODE!

Step 1 Open your browser and go to https://makecode.microbit.org/
Click‘New Project’. Type in your project name and then click ‘Create’

¥ Createa Proj@@

Glve your project & nérme

Hela, World?

Let’s start!

Croats

You will see this Microsoft MakeCode Editor page which allows you to
easily program your EDU:BIT using drag-and-drop method.

L2

O microzbit  # rome & Blocks

Baslc

I repuit

Music "

Led

Loops
Legle

Varlables

i
@
o
[ &}
il Radio
c
x
=]

Math

Advanced

Publish and share your project. ~ PROGRAMMING WORKSPACE - Programs are
Choose to program in Blocks, JavaScript or Python. constructed by snapping blocks together in this area.
Open Help menu. Download your code to the micro:bit.

Name and save current project to your computer.

Create GitHub repository.

Change settings, add extensions and pair device.
SIMULATOR - Show you what your program will look
like running on a micro:bit.

TOOLBOX / CATEGORY DRAWER - Click to see available Undo/Redo.
coding blocks in each category. All blocks from the same ~ 12) Zoom in/out
category have the same colour.



CHAPTER 1 : Hello, World !

Step 2 Click [ Basic ] and then select [ show string ] block.

COmicro:bit  # tome

& Download v Hli. Werld! Bn mm

Step 3 Click and snap the [ show string ] block to the [ on start ] slot.

on start

Step 4 Connect the USB cable to your computer and EDU:BIT as shown.
Remember to power up EDU:BIT by sliding the switch to ON.




CHAPTER 1 : Hello, World !

Step 5 Click [ Download ] button. In the pop up window, choose to
download your project to the MICROBIT drive. Close the window when it says

“Download completed”.

§ Microsoft

@ mput
7 Music
O Leg

al madic
C koops
% Log

= Varishles
B wamn

I w dedvanced.

W — n“

- = 7w b MICRDET(DJ
Duganize = Hew folder

Harme

» o CreDiive
» 3 This PC

3 o MICROBIT B

gl {b

Fila nermi: | micabit-Helo-Workd
S s Tyl | HEX Al

~ Hids Foldars

Diate modifed

v b

Type

Sewch MICRCEIT ifr} »

This process of transferring code is called Flashing.

The orange LED on the back of the micro:bit flashes
during the transfer and once completed, the code
will run automatically.

NOTE!

If the pop-up window does not appear, it means that the file has been automatically
downloaded to the location where your browser is set to save downloads. Right-click
on the downloaded .hex file which will appear at the bottom of the window and

select‘Show in folder’ Click and drag the downloaded “microbit-xxxx.hex”"file to the
MICROBIT drive, as if you were copying a file to a flash drive.

¥ |5 | = | Downloads
C' Loops B e s vew
il 3G Logle * B e = X "'I E:wm
7 ey
" s oW K P 6 Rk oy Taaks | o Moin Cogy Delete Tevams Wew = “
= Vanabiles access - riaafig . older
Citpbaard Qrganize e
B Math A & THPC » OS(C) + Users > Chent + Downloads
Hams - Dat madifisd 1
# Quick arcess
w  Advanced B piciebit-Habo-Word U RRTTS T
&7 Drophox
Opan & Dnedrive
Aloays cpen files of thissype | [ Thicpe
Show in folder - MICROEIT )
20 R SRS - | o 1 | -
Cancel ]
B miceobit-Hello-Wa,, hex v

N
D



CHAPTER 1 : Hello, World !

Step 6 Click [ Basic ] and then click [ show icon ] block. Repeat to add another
[ show icon ] block. Click and snap the [ show icon ] blocks to the [ forever ] slot.

forever
Drag This
< \\ show icon
i

show icon

Step 7 Left-click on the icon of the second [ show icon ] block and select the
‘small heart’ design from the pop-up window. Flash the code to your EDU:BIT.

forever forever

show icon -
show icon

show icon

It's love at fivst sight. Do you see
a beating heavt aninmation?




Did you notice that the
“Hello!” text only scrolls across the display one time
but the heart icons keep looping? Why?

on start

Show String
“Hello!”

l‘—‘

Show Icon forever
'Heart'

l show icon @

Show Icon
“Small Heart”

show icon

The [ on start ] block runs the code on start (once). The [ forever ] block runs
the code over and over again (forever).

If you wish to start the program all over again, simply press the RESET button or
unplug the USB cable, and then plug it back in again to reset the board.




CHAPTER 1 : Hello, World !

i ip #1!
Quick Tip #1:
You can delete block(s) by clicking and dragging the unwanted block(s) to the Toolbox area.

Release to delete the block(s) when the "bin" icon appears. Alternatively, you can right click the
block and select “Delete Block”.

(Omicrozbit & Home ] ! . 1 Microsoft

Search Q

an atart

@® input

o e E..-_ i

O Led \ Dugibicate

Ll Radio A i

Cortapae Blick

T

& Math

I W Advanced

e NN (o 016 o)

If you are not using the simulator window, you can click the tab to hide it so that you can have
more space for your coding blocks.

O microcbit @ Hee o




CHAPTER 1 : Hello, World !

Quick Tip #3!

You can collapse a cluster of blocks by right-clicking on the block cluster and then select
‘Collapse Block' To expand a collapsed cluster of blocks, simply click on the &) icon.

Duplicate

show icon B AdA G -

show icon |REEEEEELES

Ny

Help

Quick Tip #4!

You can share your code with your teacher or friends by publishing your project and then
sending them your project URL. To do that, click [ Share ], and then click [ Publish project ] in
the pop-up window. You will then see a new pop-up window with your project URL.

Click the [ Copy ] button to copy the project URL.

Quick Tip #5!

Your teacher or friends will see the following page when they open your project URL in a
browser. They can view your code and also edit it by clicking the [ Edit Code ] button.

B Micrmach




CHAPTER 1 : Hello, World !

Quick Tip #6!

Do you know that you can pair device for one-click downloads? To do that, click the cogwheel
icon and then select ‘Pair device!

You need to have the latest firmware on
your micro:bit device and use either the
new Edge or Chrome browser. Follow the
instructions here if you need to update the
firmware - https://microbit.org/get-started/
user-guide/firmware/

Make sure that your EDU:BIT is connected to your PC and then click [ Pair device ]
button in the pop-up window. Next, select BBC micro:bit CMSIS-DAP or DAPLink
CMSIS-DAP from the list and then click [ Connect ].

Pair device for one-click downloads 0

makecode.microbit.org wants 1o connect

ocumamﬁu microchit to your computer
with a USB cable
Use the microUSE port on the top of the microchit CMSIS-DAP or DAPLink CMSIS-

micro:bit DAP from the list
@ % Canenl

:
J

After you've paired your device, you can directly flash your code to your
EDU:BIT when you click the [ Download ] button. Give it a try!

epalr your microzhit
Click 'Pair device' below and select BEC

If you have problerns paiving your device, you can vefev to
https://mak-ecode micvobit.ovg/device /usb/webusb/troubleshoot

fov move info.




#1 Use the [ show leds ] block to design your own icons and

[ show number ] block to display numbers.

show leds

Do you know?
1000 milliseconds (ms) = 1 second

#2 Add a [ pause ] block to slow down the program. This function
pauses the program for the number of milliseconds (ms) that you set.

#3 To scroll an image across the LED matrix display, you can use [ scroll
image _ with offset _ and interval (ms) _ ] block, together with either

[ create image ] block or [ create big image ] block, from the [ Images ]
category drawer (under Advanced category).

& Download

When you run the program, you will see little ducklings moving across
the LED matrix display, one after another.




APPLICATION CHALLENGE

Display a simple animation to attract
attention and then scroll your class name.

Forever Scroll today’s date and other important
information for the class.

You Did 1%/

Now Let's Go To
CL\apToer 2!




Let’s Play
Rock Paper Scissors!

Push Buttons on micro:bit and Button Bit




CHAPTER 2 : Rock Paper Scissors!

LET'S CODE!

Step 1 Go to https://makecode.microbit.org/ (or simply click the Home icon
if you're already in MakeCode Editor) and create a new project. Click [ Input ]
category and then select [ on button _ pressed ] block.

on button A+ pressed

& Downlboad

Step 2 Click [ Variables ] category and then select [ Make a Variable ]. Type
‘hand’ in the pop up window and then click OK.

MNew variable name:

pand

o -
|

Step 3 Click [ Variables ] category and then select [ set _ to _ ] block. Snap the
block to the [ on button A pressed ] block.

on button A+ pressed

set hand = too




CHAPTER 2 : Rock Paper Scissors!

Step 4 Click [ Math ] category and select [ pick random _to _ ] block.
Change the number 10 to 2.

O microtbit & e Share Blocks — =Micosoft ll on button A w  pressed

set hand * to pick random o to °

aci

Step 5 Click [ Logic ] category and select [ if-then-else ] blockand [ _ = _]
comparison block. Place the comparison block in the ‘if’ slot.

EETEEE - 6o @emn
Step 6 Click [ Variables ] and then select [ hand ] block. Snap the block to the
comparison block.

@ & (§Mirosft on button A ¥ pressed

set hand *+ to pick random o to o




CHAPTER 2 : Rock Paper Scissors!

Step 7 Click on the @ icon to add [ else if ] condition to the‘if’ block.

on button A+ pressed

set  hand *+ to pick random o to o

on button A +* pressed

set hand v to pick random o to o

hand =

else if

Step 8 Right click on the comparison block and then select “Duplicate”.

on button A+ pressed

set Hand *+ to pick random o to o
if Hand = =w o then

L | puplicate

Add Comme

Delete Blocks
Help
Step 9 Snap the duplicated block to the ‘else if’slot and change the

number Oto 1.

on button A w pressed on button A w pressed

set hand + to pick random o to ° set hand * to pick random o to o

else if




CHAPTER 2 : Rock Paper Scissors!

Step 10 Add [ Basic ] : [ show leds ] blocks to‘if’, ‘else if’ and ‘else’ slots. Click the

boxes in the [ show leds ] blocks to create images according to the example
shown below.

on button A =+ pressed

set hand + to pick random o to o
if and =w o then

show leds

H — O

1se if

- \( 7
]

SCISSORS

Flash the code to your EDUBIT and now you can play Rock, Papey, Scissovs with your

friends. Whenever you press button A on micvobit ov the yellow button, the LED matvix
will vandornly display “vock” , “papev” ov “scissovs”.

Reminder: If you want to keep the project, remember

to save it to a folder on your computer by clicking the
save button.

16



Lets bring this game up a notch by assigning 3 lives to each
player. To do that you need to create a new vaviable named ‘lives’
oand add the following coding block-s.

Step 11 Click [ Input ] category and select [ on button _ pressed ] block.
Duplicate the block and change the setting to ‘button B’ and ‘button A+B’

respectively.
COmicrochit M e = s 3 Mcrasah
. on button B * pressed
S borni s on button A+B v pressed
(=Bl & o]

Step 12 Click [ Variables ] category and select [ Make a Variable 1.
Type ‘lives’in the pop up window and then click OK.

New variable name:

lives

Step 13 Click [ Variables ] category and then select [ set _to _ ] block. Snap
the block to [ Basic ] : [ on start ] block. Set the variable to ‘lives’and change
the value to 3.

on start

set lives v to o

on button B+ pressed

B 1

] - o
T | =
m o =10 ] [o e le ol on button A+B v pressed




CHAPTER 2 : Rock Paper Scissors!

Step 14 Click [ Variables ] category again and then select [ change _by _]
block. Snap the block to [ on button B pressed ] block. Set the variable to
‘lives’ and change the value to -1.

set lives » roo

an button B+ pressed

change lives w» hv°

on button A+B w pressed

Step 15 Click [ Basic ] category and select [ show number ] block. Duplicate
it and snap the blocks to both the [ on button A+B pressed ] blocks.

on start

set  lives » to o

on button B = pressed

change lives = by o

on button A+B * pressed

show number °

Step 16 Click [ Logic ] category and add [ if-then ] blockand [ _ = _]
comparison block to your code. Snap them to the [ Basic ] : [ forever ] block
and change the signto’ <.




CHAPTER 2 : Rock Paper Scissors!

Step 17 Click [ Variables ] category and then select [ lives ] block. Duplicate
and snap to both the [ show number ] blocks and also the left slot of the
[ _=_1comparison block.

= Microsaoft on button 8w pressed

show nasbar  lives =

on button Al w  pressed

show nusber lives »

'v advarced

~ oo
Step 18 Click [ Loops ] category and select [ while _do ] block. Snap it to
the slot of the [ if-then ] block.

icroibit
Omiciobit  # T rEr

if lives = e o then

while true w»

T - Bo (-1

Step 19 Click [ Basic ] category and select [ show icon ] block. Snap it for
the slot of the [ while _ do ] block and change the icon to a ‘sad face"

3 Micresaft

Busic

T - if lives = fw o then

while true =

do L an
show icon
-

& Download - oy

19



CHAPTER 2 : Rock Paper Scissors!

Step 20 Here’s the complete code. Flash it to your EDU:BIT and have fun
playing with your friends to determine the King or Queen of Rock, Paper
and Scissors game.

on button A w pressed

set  hand *+ to pick random ° to o

on button B+ pressed

change 1lives »+ by e

show number lives w»

show leds

else iF hand = =w o then @
show leds
DEEEd
& ]
[ ] =
] w
eEsNEs

clse

bty B presand Heve's a tip fov you..
R, 1 Al coding block-s ave colouv
coded. Find the block-s you
Y .- O need in the categovy dvaweyr
e <~ with the same colouv.
© show teon L3 Pltevnatively, you can type
the Keywovds in the seavch

forever

show leds @

& Download = Chapter 2

20



et’s Pla

Rock, Paper, Scissors - Advanced Version

N AN\

|

“4

\///—/

SCISSORS

Stand facing your opponent. When both players are ready, press the yellow
button (Button A) to randomly display rock, paper or scissors.

Compare and decide who wins.

If you lose, you need to press the blue button (Button B) on your EDU:BIT once
to minus one life.

Press both yellow and blue buttons at the same time to check and display the
number of remaining lives.

If a player loses 3 times, it is Game Over and his/her EDU:BIT will display a sad
face.

NOTE!

® To play anothev vound, you need to RESET your boavd to stavt over again.

® |f you do not have a friend to play with, you can always play against the
simulator on your Nak-eCode Editov.

21



In computer programming, we use variables to store information or value that can
be changed at runtime (when your program is running). You can think of a variable
as a labelled envelope that contains a piece of paper with information written on it.
The piece of paper can be taken out and replaced with another piece of paper with
new information.

In our code earlier we created a variable called “lives” and assigned an initial value
of 3toit.
e~ Number 3 written on a piece of

on start paper is the information,

geb EEives v 1o o : Envelope with ‘Lives” written on
&/ it is known as the variable

Then, whenever button B is pressed, the value is changed by -1.

when Button B is pressed, the
piece of paper with “3” written
- e on it is removed from the envelope
change Lives *+ by
and replaced with another paper
with “2” (ie. 3 - 1=1) written on
iv

on button B * pressed

Pressing buttons A+B simultaneously will result in the LED matrix displaying the
current value for the variable lives.

When Buttons A+B are pressed,

on button A+B * pressed | take out the piece of paper
inside the envelope and “read”

show number Lives w the information on it

22



Besides [ on button __ pressed ] block, you can also use other blocks from
[ Input ] category drawer for event-based programming. Actions performed
by a user such as pressing a button or shaking the board is known as an ‘event’.

The following code, for example, will result in the LED matrix lighting up for
1 second whenever the board is shaken. Give it a try~

Result

on shake w

show leds

If you click on the [ shake ] button on the block, a pop up menu will appear
showing a selection of other triggers. Try to program EDU:BIT to show a
different icon for each of these conditions. Have fun exploring!

EDUBIT can detect shak-ing events and
Enow its own ovientation because theve's
an inbuilt motion sensov on micvo:bit.




A push button is an input device
or switch with only two possible
states- pressed or not pressed.

NOT
PRESSED PRESSED

IJ:L| —/ ’J.ii“e'\F

& Metal x

Pins Contact

When the push button is pressed,
it completes the electrical circuit
and the LED is lighted up! Guess
what happens when you release
the push button?

Black, gvey, green and white buttons ave novrally
used for ON/OFF function and RED is used for
panic button ov emevgency stop for machinevy.

E.I-c

—6— youtu.be/t_Qujjd_380

PRESS BUTTON
WHEN YOUR SAFETY
15 THREATENED
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APPLICATION CHALLENGE

Program EDU:BIT to function as a counter to record student
attendance. Girls are required to press Button A when they enter
the class; and boys are required to press Button B.

On start Show a smiley face. Set variables
Girl=0and Boy =0

On Button A pressed Change variable Girl by 1
(Yellow Button)

On Button B pressed Change variable Boy by 1
(Blue Button)

On Buttons A+B Scroll the following info across the

pressed LED display:
Total = (Girl + Boy) ; Girl = (Girl) ;
Boy = (Boy)




QCHAPTER

Let’s Have Some Music~ |,
Music Bit (Piezo Buzzer + Audio Jack) |




CHAPTER 3 : Let's Have Some Music~

LET'S CODE!

Step 1 Create a new project in your MakeCode Editor. Click [ Input ] category
and then select [ on button _ pressed ] block.

& Microscét

microthit 9 e G s ok
on button A » pressed

& Dowriled

Step 2 Click [ Music ] category and then select [ start melody _ repeating _ ]
block.

COmicrobit  ®nem

on button A+ pressed

dadadum - repeating once ¥

start melody

~ oD@ o

Step 3 Click on [ dadadum ] and select ‘birthday’ melody from the drop

down list.
O micro:bit @& Home

on button A * pressed
Search

I8 gasi
@ Inpu
v dadadum
o Musl
entertainer © Led
prelude Ll Radi
ode C! Loog
nyan x bogl
. gt = Varit
ringtone %

’ e et

funk P
4.7 MNeoj

blues

Click- on Button A of your on-scveen simulator. Do you hear a faniliav
tune? Have fun checking out the othev melodies too~
*\\ak-e suve your computey speak-evs ave turned on.

birthday
wedding

funereal

punchline
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Besides the list of preset melodies, you can also progvam EDUBIT
fo play any song you lik-e. Let's tvy to play this catchy tune~

Step 4 Click [ Input ] category and then select [ on button _ pressed ] block.
Select button “B".

on button B * pressed

Step 6 In the Workspace, right-click on the [ play tone _ for _ beat ] block and
then click ‘Duplicate’. Repeat until you have a total of five [ play tone _ for _ beat ]
blocks. Place the blocks in the slot of [ on button B pressed ] block.

on button B w pressed

play tone for

Delate Blmek .play tone @ for

Heln Iplay tone for

Iplay tone for

\/ .play tone for

28



CHAPTER 3 : Let's Have Some Music~

Step 7 Select the ‘tone’ and ‘beat’ of these [ play tone _ for _ beat ] blocks
according to the sample code below:

on button B+ pressed

Middle C JEa-TulWirlk S :1-F:14

play tone

play tone QREGCRTEMGE for 1/2 = beat

LEGLAES for 1/2 = beat

play tone

play tone QUEGCLALMCE for 1/2 = beat

play tone Middle 3 for x

NOTE!

The puvple block is taken fvom [ N\ath ] categovy dvawey.

Click- on Button B of your on-screen simulatov.
Can you guess the song?

When you ave programming, it is advisable to peviodically check
youv code to mak-e suve that you've on the vight track. You can
use the simulator for that puvpose.

Step 8 Continue coding the rest of the song by adding more [ play tone _ for _
beat ] blocks and changing the ‘tone’and ‘beat’ accordingly. You can refer
to the next page for the tones and beats.

29
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CHAPTER 3 : Let's Have Some Music~

Step 9 Flash the completed code to your EDU:BIT.

EDUBIT will play the song 4l Will Follow You” whenever you press the blue button
(Button B ) on your EDUBIT. Rermember 1o poweyr up your EDUBIT and tuvn on the
piezo buzzev by sliding the switch 1o INT (intevnal).

Piezo
Buzzer

Pltevnatively you can connect extevnal speak-evs ov headphones
to the audio jack on EDUBIT. You'll need to slide the switch to

EXT (extevnal).

31



Is the music too soft? Ov too loud? You can add a

[ set volurne _ ] block to change the volurmne,
which vanges fvom 0 to 255 (maxinum loudness).

Step 10 Click [ Music ] category and select [ set volume _ ] block. Snap the
block to [ on start ] block and change the volume value to 200.

COmicrotbit & Home

on start

set volume @

“0TE| We can make blocks of code that perform a specific task into
a function, for example your code to play the song “I Will Follow You".

In programming, a function refers to a routine or a set of procedures.

Once a function is defined, it can be used in multiple places in your program
without you having to rewrite the same blocks of code over and over again.

Step 11 Click [ Advanced ] category and then select [ Functions ] category.
Click [ Make a Function ], and rename doSomething to ‘I Will Follow You’ in
the pop up window. Then click ‘Done’.

D microbit  # e

@ Inpust

@ Misic
© Led
-l Radi
& Loops

Add o prrymeter L e ¥ Boolean B Kumger o Lessprty

X Log
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CHAPTER 3 : Let's Have Some Music~

Step 12 A[ function | Will Follow You ] block will appear on your Editor. Click
the topmost block in the [ on Button B pressed ] block, hold and drag all the
blocks to the [ function | Will Follow You ] slot.

Step 13 Click [ Functions ] category and then select [ call | Will Follow You ]
block. Duplicate the block. Snap the [ call I Will Follow You ] blocks to the
[ on start ] block and [ on button B pressed ] block. Here’s the sample code:

B Imagas
@ Pns
& Serial
W cantrol
O Evtiisins

St

Step 14 Flash the completed code to your EDU:BIT. Enjoy the music~
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You can progvarm EDUBIT to play other songs if you know
how to vead music. Heve's a simple guide to help you to *decode”
& Music scove.

The position of a music note on the
staff (i.e. the five horizontal lines) tells
T T 1T us which tone to play. The higher the
note sits on the staff, the higher the
I

LOW |  MIDDLE HIGH pitch or frequency of the sound, and
vice versa.
2 / \ \\\
7 @
\\IV Rz -
QJ f D E F G A B
Sign Rest Relative Length Duration
o - Whole Note 4 beats
J — Half Note 2 beats
J ¢ or $ Quarter Note 1 beat
j 7 Eighth Note 1/2 beat
ﬁ -7 Sixteenth Note 1/4 beat

Different musical notations are used to tell us the
duration (i.e. how long) a note is to be played.
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J=115

Ba -by SharkDooDoo Doo Boo Doo Dot Ba -by Shark Doo DooDoo Doo DooDoo B3 -by Shark Doo DooDoo Do DooDon  Ba by Shark.

NOTE!

Line 1 Ba -by Shark doo doo, | doo doo doo i doo
Note High D High E High G High G High G High G High G
Beat 1 172 172 172 12 1 /4 172
Line 2 Ba -by Shark doo doo, doo doo N doo doo )
Note High D High G High G High G High G High G High G
Repeat the same
Beat 112 i 12 12 l | l va | on ‘ i 172 for Line 3
Line 4 Ba -by Shark
= Program EDU:BIT to play Baby Shark tune
Note High G High F#
- when the yellow button (Button A) and blue
Beat 1/2 172

button (Button B) are pressed at the same time.

Use [ set volume _ ] block to adjust the loudness of the tune.
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#1 You can set the “tempo” (i.e. the pace of your song) using the [ set tempo to
(bpm) __1block. The higher the bpm (beats per minute), the faster or livelier
your tune will be. Use the [ change tempo by (bpm) __ ] block to change the
tempo.

#2 Use [ stop melody _ ] block to stop a melody that is currently playing.

#3 You can also use [ music on _ ] and its selection of conditions, such as
melody started and melody ended, as event triggers in your code.

Here'’s a sample code:

on butten A + pressed

change tempo by (bpm) @

on butten B + pressed

start melody entertainer = repeating forever =

on button A+B v pressed

clear screen stop melody all =

In this program, the initial tempo is set at 120bpm.
On melody started, the LED matrix will display the musical note icon,
On melody ended, all LEDs on the matrix display will be turned of
€ach time Button A is pressed the tempo is increased by SObpm,

The melody ‘entertainer’ will be played whenever Button B is pressed,

The melody stops when Buttons A+B are pressed simultaneously.




A piezo buzzer is commonly used to produce sound by vibrating a piece
of piezo element when electric signal passes through it.

Sound Hole
Piezo Element

é_Case

Piezo
Buzzer

_ By changing the frequency of the electric signal, the speed of the vibrations
: changes; and hence, the piezo buzzer produces sound at a different tone.

Piezo element

Do~ g ke~ g Mi~ J?
Sv
57_3H1.) sswz (esqm

The human ear can heay in the vange of 20Hz to 20,000Hz.
Pny sound below 20Hz is called infrasonic and evevything
above 20,000Hz is consideved ultvasonic.

—()— youtu.be/cxfPNc4Wefo
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APPLICATION CHALLENGE

Program EDU:BIT to function as a Game Show Buzzer to signal
correct/wrong answers.

On start Display a smiley face.

On Button A pressed Display the / icon and play “power up”
(Yellow Button) melody once.

U

On Button B pressed Display the ¥ icon and play “wawawawaa’
(Blue Button) melody once.

On Buttons A+B Clear the screen.
pressed




Win, Lose or Draw~
Traffic Light Bit

%
n X

Scan Nel




Do you notice a set of ved. yellow and green LEDs on your EDUBIT? That's Tvaffic

Light Bit. To progvam it, you need to add EDUBIT extension to your N\ak-eCode Editor.
Extensions ave sets of custorn blocks that we add to the editor to enable ;- -
us to easily program micvobit accessovies, such as our EDUBIT boavd.  §

LET'S CODE!

Step 1 Create a new project in your MakeCode Editor. Click the cogwheel
icon e and then select ‘Extensions’. *You need Internet connection to add extensions.

-
@ Input & Pairdevice %

@ Music & P

© Lee & Deleie Picject
_all adi

J i
& Ui W Larquage

22 Logle

High Gandraat O

TR 5K i = variables b edt i

B Math sign ot

I W Advanced
O Fepart Abuse,,

™ Fasel

About,.

~ oo @ oo

Step 2 Type “edubit” into the search box and click Enter.

edubit

Step 3 Click ‘edubit’ extension. Wait for it to load and you’ll notice the following
new category drawers in your MakeCode Editor.

EDU Training & Project Kit for
mlerit - by Cytron Techhoiogies

Laum moe

&0 8 - R
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CHAPTER 4 : Win, Lose or Draw~

Step 4 Click [ Input ] category and then select [ on button _ pressed ] block.

on button A ¥ pressed

& Download

Step 5 Click [ Traffic Light Bit ] category and then select [ set LED _to _ ] block.
In the Workspace, right-click on the [ set LED _to ] block and then click
‘Duplicate’ Repeat until you have three [ set LED _to _ ] blocks. Snap the blocks
to the [ on button A pressed ] slot.
. on button A » pressed
set LED red* to onw

set LED red* to onw

set LED red* to onw

I stvincia

e B8 B

Step 6 Click on the colour selection and change the second and third blocks to
‘yellow’ and ‘green’ accordingly.

on button A * pressed on button A - pressed

set LED redv to onw set LED red+* to onw

set LED to onw

set LED to onw
set LED to onw

set LED red to onw
v yellow

green
all
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CHAPTER 4 : Win, Lose or Draw~

Step 7 Right-click on the [ on button _ pressed ] block and then select
“Duplicate’. Repeat to get three sets of the same blocks.

on button A * pressec
=

set LED red+ to

set LED yellow = &

set LED green w»

*These blocks are disabled and will not run because there are multiple [ on button A pressed ] blocks.

Step 8 Change “A” on the second and third [ on button _ pressed ] blocks to “B”
and “A+B" respectively.

Step 9 Change the state of the LEDs from on to off, as follows.

on button A +* pressed on button B * pressed on button A+B * pressed

set LED red> to onw set LED red + to set LED red * to
set LED yellow * to set LED yellow~* to onw set LED yellow = to

set LED green v to set LED green v to set LED green~v to onw

Step 10 Flash the code to your EDU:BIT and observe what happens when
you press button A, button B and then both buttons A+B at the same time.

42



CHAPTER 4 : Win, Lose or Draw~

—1=
?) é:é’ ‘I Woohoo..you can now use
7/
=

your EDUBIT as your pevsonal
} indicatov. Can you think of
othev uses?

RECORDING
ROOM

®

< J

~— TRAFFIC LIGHT FEEDBACK

é Y’ Stuck! Help.”
@ “Still Wovking/tvying”

‘Got ItV

LED, ov light emitting diode, is an exarmple of a digital
output device. It has only two possible states - ON ov OFF;

wheveby ON is commonly vepresented by | (one)
and OFF by 0 (zevo).
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CHAPTER 4 : Win, Lose or Draw~

You can also program your EDUBIT to function as a timey

indicator. Heve's the sample code.

Timer is triggered when
you shake EDU:BIT. N o thakaw

= play tone @ for 1 + beat
Play tone to signal that ;

the timer has started. set LED redv to offw

- (]
Green LED lights up.
set LED red v to off »
! In this sample code, each
- [E] — JE = RS yellow'> to ‘on'® LED lights up for 2880 ms
Yellow LED lights up. . (2 seconds).

set LED green v to off =

set LED yellow v to off v

=1 set LED greenv to onw

- il

If you'd like each LED to

pause (ms) light up for 1 minute,
' what value should you
o ]E = et LED red v to onw in ?
put here:
Red LED lights up. !

set LED yellow v to off = Here's a tip for you:

1 minute = 6@ seconds
set LED green v to off =

=]

Play melody wawawawaa to
signal that time is up.

start melody wawawawaa v repeating once »

repeat o times

Toggle LED red

Toggle red LED for 1@
times. pause (ms) Toggle LED l‘ed v

“Toggle” means 1o switch fvom one state to anothev. If the curvent
state is ON, then it will switch to OFF; and vice vevsa. Thus when we
toggle an LED vepetitively, the LED will appeav to be blinking.
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45

A light-emitting diode (LED) is a semiconductor device that produces
light from electricity. It has 2 terminals, i.e. positive terminal and negative

terminal. When an LED is connected in the correct polarity and current
flows through it, the LED will emit light.

Light v Doesn't
\ o I ¢ Light Up
. let [t

LEDs used in micro:bit are based on
surface-mount technology (SMT)
and can be very small.

Besides those on micvoubit, theve ave anothey Ul
SMT LEDs on EDUBIT boavd. Can you spot them all?

arn
Le more!

—6) Yyoutu.be/qgBmvHD5bCw



APPLICATION CHALLENGE

Program EDU:BIT to function as a score counter as well as a timer
for a game such as“Win, Lose or Draw” and “Charade”.

On start Set variableTeam A=0
Set variableTeam B =0

On Button A pressed Change Team A by 1
(Yellow Button) Show Team A’s current score

On Button B pressed Change Team B by 1
(Blue Button) Show Team B’s current score

On Buttons A+B pressed Scroll Team A and Team B'’s score
(Yellow + Blue Buttons)

On shake Start timer for 1 minute by lighting
up green LED (for 30 seconds), then

(for 20 seconds) and
finally red LED (for 10 seconds).
Play melody “wawawawaa” when
time is up. Toggle the red LED for
10 times.

Heve's a tip for you. You'll need to mak-e two vaviables 7
and name ther Team A and Team B vespectively. %




Let’s Play

Win, Lose or Draw~

HOW TO PLAY:

Divide the class into 2 teams - Team A and Team B.

One member from Team A will start by randomly picking a card. After reading
silently the word on the card, shake the EDU:BIT to start the timer (1 minute).

S/he can then start to draw pictures on the board for team members to guess.
No talking or gesturing is allowed!

One point is awarded to Team A (press Button A or the yellow button) if any
of the team members guesses the word or phrase correctly before time is up.

|"

If Team A fails, Team B can attempt to “steal” a point by giving their best guess.

Both teams take turns to draw and guess until the end of the game.

Team with the most points wins!

Scan Here

Scan heve to download printable cavds with suggested challenge wovds.

If you ave not into dvawing, you can vy Chavade. Sarme vules apply but instead of
dvawing, you use gestuves fo act out the clues for your membeys to guess. Have fun!
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IR Digital Dice.. Let’s Roll~

IR Bit




CHAPTER § : IR Digital Dice Let's Roll~

LET'S CODE!

Step 1 Create a new project in your MakeCode Editor and add EDU:BIT extension
(you can refer to page 40). Click [ Loops ] category and then select [ while _do]
block. Snap the block to the [ forever ] slot.

forever

while true =

Step 2 Click [ IR Bit ] category and then select [ IR sensor triggered ] block.
Snap the block to the condition slot on [ while _do ] block.

forever

while = IR sensor triggered

Step 3 Click [ Basic ] category and add two [ show icon ] blocks. Change one
of the icons to a“small heart”. Snap both blocks to the [ while _do ] block.

forever
while = IR sensor triggered
show icon »gsss =
H

: =u
show icon ez¢ w
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CHAPTER S : IR Digital Dice Let's Roll~

Step 4 Click on [ Music ] category and then select [ start melody _ repeating _]
block. Change melody “dadadum” to “ba ding”.

microcbit & e
S forever

while = IR sensor triggered
show icon

show icon

& Download

forever

while IR sensor triggered

show icon =

show icon e =

B vwlatks
B Math = start melody ba ding = repeating once v

show number o

Step 6 Click [ Math ] category and then select [ pick random _ to _ ] block.
Set the numbers to 1 and 6.

COmicroibit  # tone «f s

Micrasoft
= forever

while IR sensor triggered

©ted show icon =
_al Fndio
© Lo
Tl

show icon e =

= anables

start melody ba ding = repeating once v

show number pick random @ to e

BEa N
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CHAPTER S : IR Digital Dice Let's Roll~

Step 7 Click [ Loops ] category and then select [ while _do ] block.

O microchit: @ i

show icon  fgf -

start melody ba ding v  repeating once w

show Aumber  plck random o ta o

while true =

B Varahles

B tath

Step 8 Click [ Logic ] category and then select Boolean [ not ] block.
Snap the block to the condition slot on [ while _do ] block.

forever
while * IR semsor triggered
do

show icon

show icon Sx =

start melody  ba ding*  ropeating once v

show nimber pick randon o to o
while £ not >
Gy W

EEEEE - oo @D
Step 9 Click [ IR Bit ] category and then select [ IR sensor triggered | block.
Snap the block to the empty slot of [ not ] block.

Comiceakit A e mibcka & Microsoft forever
while = IR sensor triggered
do

show icon

show icon fgf

start melody ba ding v  repeating once v

show number pick random o to °

while not IR sensor triggered

& Downdoad

Step 10 Flash the code to your EDU:BIT.
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Let’s Play

Snakes and Ladders Game

25 i
Wiy
I
I /

[l

0o

HOW TO PLAY:

e Each player chooses one character piece and places it on the space that
says 'Start Here'.

= Players then take turns to “roll the dice” - place your palm above the IR Bit.
When you see a beating heart animation, remove your palm.

Move your character piece forward the number of spaces displayed on the
LED matrix (between 1 to 6).

= |f your character piece lands at the bottom of a ladder, you can move
up to the top of the ladder. If your character piece lands on the head
of a snake, you must slide down to the tip of the snake’s tail.

== The first player to reach 100 is the winner. Have fun! like this

NOTE!

The Snak-es and Ladders game boavd and chavacter pieces ave provided in the box
Pop out the chavacters and theiv bottorn stands, and then slot them together to form

the chavactev pieces.
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We used [ while _ do ] block- fvom [ Loops 1 categovy in our
code eavliev. Do you Enow how a while loop wovk-s?

When the program comes to a [ while _do ] block, it checks the condition.
While the condition is met (or is TRUE), the program will execute the block(s) of
code in the [ while _do ] block. It will keep on looping, but once the condition
is NOT met (or becomes FALSE), the program will exit the while loop and run the
next blocks of code.

forever
While this condition is met,
while = IR sensor triggered then do this (flashing heart).

i - Y )

show icon

show icon ®=

start melody ba ding = repeating once v

show number pick random o to o

while not = IR sensor triggered Once the condition is NOT met,
do the following (play melody,
display a random number and
then check IR sensor)
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Besides using EDUBIT as a digital dice, you can also modify the eavliev
code to get EDUBIT to help you out when you have seveval equally
fernpting options and you cannot decide which o pick, fov example

- what to eat fov lunch? Yum yurn~

Step 11 Click [ Advanced ]: [ Arrays | category and select [ set text list to
array of _ 1block. Snap the block to the [ Basic]:[ on start ] slot.

on start

set text list v+ to array of @ @ o @ @

Step 12 Click [ text list ] block and select “Rename variable”. Type‘Lunch
options’in the pop up window and then click OK.

Rename all 'text list' variables to:

set text list + to array of o o o @ @ Lunch optiond
text list m et 5E

New variable... e

Rename variable...

Delete the "text 1YSt" variable

Step 13 Click on the array block one by one and type in one lunch option
in each block.

on start

Click this button to
add more options.
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CHAPTER S : IR Digital Dice Let's Roll~

Step 14 Click [ Variable ] category and make a new variable named ‘Choice’.

Omicrobit  # e o s ® o WM

i = ruse r New variable name:
O Led
ol Radle
2. e Chaice
= Loge
\J

Step 15 Right click on [ show number [ pick random _to _1] block and then
select ‘Delete Blocks'

forever

while = IR sensor triggered

show icon

show icon

start melody ba ding v repeating once v

show number pick random ° to o

Duplicate

while  ni

do ' Add Comment

riggered

Step 16 Click [Variable ] category and select [ set _to _ ] block. Place the block
between the [ start melody _ repeating _] block and [ while _ do ] block.
Change the variable to ‘Choice’. P—

CDmierobit b sims T & uhile IR sensor triggered

show icon

start melody ba ding = repeating once »

e (@) - @

= while not IR sensor triggered



CHAPTER S : IR Digital Dice Let's Roll~

Step 17 Click [ Math ] category and add [ pick random _to_Jand[_-_]
blocks to your code. Change the last value to 1.
— = while IR semsor triggered

show ico

show icon "% =

start oelody ba ding = repeating once =

= while not IR sensor triggered

& Downlosd

COmicrobit @ rome of s

while = IR sensor triggered

do
show icon

show icon %

start melody ba ding » repeating once =

show string

while ot - IR sensor triggerad

Step 19 Click [ Advanced ] :[ Arrays ] category and add [ length of array _]
and [ _get value at _ ] blocks to your code.

microchit @ o

% show teen WL «

show deon E w

e o (BEEE
woare @@

start melody  ba ding =  ropeatisg once «

st o piek ramton (@ o Cmuenth uf aevay Tisr e N - ]

ke StRllig List v | get value st o

1 uhide ot IR densor trigpered
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CHAPTER § : IR Digital Dice Let's Roll~

Step 20 Click on [ list ] and change the variable to ‘Lunch options’ for both
blocks. Finally, click [ Variable ] category and select [ Choice ] block. Snap it to the
empty slot of [ get value at ] block.

CODmicro:bit @ Hame

dongth of array Lunch eptions = -

forever

These are examples.
B uhile ¢ IR sensor triggered You can Change to other
[ dishes and add more
show icon sssss . .
if you like.

show icon

start melody ba ding = repeating once =
set Choice * to pick random o to length of array Lunch options = - o

show string Lunch options v get value at Choice

B while not | IR sensor triggered

The next time you've unsuve what to eat, you can let EDUBIT decide for you by
tviggeving the IR Bit and then moving your hand away from it. You can also modify
this code to help you decide which game to play with your friends. Do you Enow what
you need to change to do that?
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An array is a list or collection of related variables. You can think of it as a folder with
multiple sections, and each section is used to store a piece of information. We use
an array so that we can easily modify our code when we need to add or remove

elements from a list.

In this code, for example, we created an
array with three elements and named it
“Lunch options”. We can then easily edit the
food item represented by each element. We
can also add option(s) or cut down the
number of elements in the list by simply
clicking the [& or [€l buttons.

on start Index Numbey

set Lunch options * to array of (RISl S TN

forever
¢ Once this condition is NOT met,
EDU:BIT will do the following:

B uhile ¢ IR sensor triggered

do .
show icon

show icon

: (i) play melody ‘ba ding’ once,
start melody ba ding = repeating once v Q‘—"-

set Choice » to pick random o to length of array Lunch options w - o e_\

show string Lunch options * get value at Choice = (”) randomly p|Ck an item
' from the lunch options list

B while not IR sensor triggered B
to be the‘choice) and

(iii) show it on the
LED dsplay.

In progvarmming, we stavt counting from 0, instead of | Hence,

‘Fried vice” is at index numbey 0 in the list and the last elerment
‘Nasi lemak’ is at index numbey Z, even though it is the thivd iter.

58



An infrared (IR) sensor is an
electronic instrument that is commonly
used to detect obstacles. The IR sensor consists of two parts
- an emitter (IR LED) and a receiver (photodiode).

LED indicator Turn this blue knob to adjust

the sensitivity, or threshold
value, of the IR sensor.

Receiver (photodiode)

Emitter (IR LED)

How does it work?
The IR LED emits IR light which will be reflected to the receiver if an object is
placed in front of the sensor. The IR Bit will be “triggered” if the amount of
reflected light is greater than the threshold value. When triggered, the LED
indicator on IR Bit will light up

If there is no object or the object is too far away, then very little or no IR light
will be reflected to the receiver. Hence the IR Bit will not be triggered.

However, the IR sensor may not work as expected in the following conditions:

lD))))) 0 lD))))) I lD))))) D

Receiver Receiver Receiver

Object is too small. Object has black or Light interference
dark coloured surface.

Do you know?

Infrared light is invisible to the naked eye,
however, you can view infrared light by
simply looking at the infrared LED through
a phone camera.

59



APPLICATION CHALLENGE

Program EDU:BIT to function as an anti-slouch detector.

On start Scroll reminder - “Mind your posture.”’

On IR triggered Show a smiley face on the LED matrix display
and light up green LED.

On IR NOT triggered Start melody ‘ba ding’ repeating once.
Show a sad face on the LED matrix
display and blink the red LED.

How it works:

Attach EDU:BIT to the back of your chair as shown. Sit comfortably with a
good posture. Adjust the blue knob on the IR Bit until the LED indicator
lights up (IR Bit detects your back). This process is called calibration.

®

You will need 1o ve-calibvate the IR Bit if you ave weaving
a diffevent coloured shivt. Do you Enow why?




Tag, You're It!

Potentio Bit




CHAPTER 6 : Tag, You're Tt

LET'S CODE!

Step 1 In your MakeCode Editor, create a new project and add EDU:BIT extension
(you can refer to page 40). Click [ Advanced ] and then [ Game ] category. Select
[ start countdown (ms) _ ] block, snap it to [ on start ] block and change the
value to 30000 .

on start

start countdown (ms) W@elzz0]

Step 2 Click [ Variables ] category and click [ Make a Variable ]. Type ‘Player’ in
the pop up window and then click OK. Create another variable named ‘Chaser’.

Omicrothit. M Hee o @ & [§Micrasoft New variable name:

Player

EETEEE - Bo @mmm
Step 3 Click [ Variables ] category and then select [ set _to _] block.

Duplicate the [ set _to _ ] block and snap both blocks to the [ on start ] block.
Set the variables as ‘Chaser’ and ‘Player’ respectively.

on start

start countdown (ms) QEllll]

(G @
s () @
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CHAPTER 6 : Tag, You're Tt

Step 4 Click [ Advanced ] and then [ Game ] category. Select [ create sprite
atx: _y:_]block. Duplicate and snap the blocks to the [ set _to _ ] blocks.
Change the values to x: 0 y: 5 for ‘Chaser’ and x: 2 y: 0 for ‘Player’.

(o] e St e o & Micrasoft

on start

start countdown (ms)

set Chaser + to create sprite at x: ° ¥

set Player + to create sprite at x

L

Step 5 Click [ Advanced ] : [ Game ] category and select [ _turn _by (°) _1
block. Place the block in the [ on start ] slot. Select the variable ‘Player’ and
set the degree to 90.

on start

start countdown (ms) WEREE:]

set Chaser * to create sprite at x: o y: °
set Player » to create sprite at x: o '8 o
DTSR

Step 6 Click [ Advanced ] : [ Game ] category and select[ __set __ to __ ] block.
Select the variable ‘Player’, change ‘x’ to ‘brightness’ and set brightness to 50.

@ @ §Microslt

on start
start countdown (ms) QECEEL]

set Chaser * to create sprite at x: o V: °
set Player + to create sprite at x: o ¥ o

Player * turn right » by (°) @

set | brightness = | to @
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CHAPTER 6 : Tag, You're Tt:

Step 7 Click [ Input ] category and select [ on button _ pressed ] block. Duplicate
the block and select button ‘B’ on the second [ on button _ pressed ] block.

on button A ¥ pressed on button B ¥ pressed

Step 8 Click [ Game ] category and select [ _ move by _ ] block. Duplicate and
place the blocks in the [ on button _ pressed ] slots. Select variable ‘Player’ for
both blocks and change the values to -1” (on button A pressed) and 1

(on button B pressed).

on button A ¥ pressed on button B + pressed

> @

......

& Downicad

Player sprite

Flash the code to your EDUBIT. When you
press the blue button Button B) , do you
notice the dirmmer LED light moving
downwavd? That's the Playev spvite!

A sprite is like “a little LED cveatuve”

you can contvol.

What will happen if you press
the yellow button (Button A)?

Chaser sprive
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CHAPTER 6 : Tag, You're It

Step 9 Click [ Advanced ] category and select [ Functions ] category, then click
[ Make a Function... ]. In Edit Function window, rename ‘doSomething’to ‘Game’.
Next, click [ Number ] to add a parameter and rename ‘num’ to ‘speed’in the
function block. Then click ‘Done’.

O microbit & Home = Microsoft

Functiona

Edit Function

“ Adtaparets | L Ter X bedhen B h%d Lnfzptn

ot ([ ) This function

block will appear on
your Workspace.

Mk « Function..

¥l @& Gorme

@ Images
@ Pina
“2 Serlal

function m speed

= control
© Extensic

comins - TR - 1~ T, ]

Step 10 Continue building the code by adding blocks from [ Advanced ] :
[ Game ] and [ Math ] categories as shown below. Remember to change the
variable to‘Chaser’and the value to 90.

if on edge, bounce
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CHAPTER 6 : Tag, You're Tt

Omicrobit  # roee

Chaser + turn right + by (") pick random e to @
Chaser * move by o

Chaser » if on edge, bounce

true * then

true * then

& Download

Step 12 Continue building the code by adding blocks from [ Advanced ] :
[ Game ] and [ Math ] categories as shown below.

function EeRE

Chaser » move by o

Chaser + if on edge, bounce

if is sprite * touching edge _then

set score score +- o

if is sprite * touching

game over

®
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CHAPTER 6 : Tag, You're It

Step 13 Change both [ sprite ] blocks to ‘Chaser’ by clicking it and then selecting
‘Chaser’. Click [ Variables ] category and select [ Player ] block. Snap it to the
empty slot of the [is _ touching _1block. ¢l —

Comicrablt & o Erain >
Chaser * turn right + by (°) pick random o to @

Chaser * move by o

Chaser * if on edge, bounce

if is Chaser * touching edge then

set score  score b - o

if is Chaser = touching Player v then

S o il + Chaser

& Download -

Player

sprite

New varisble...

Rename variable. ..

Delete the “Chaser” variable

Step 14 Click [ Basic ] category and select [ pause (ms) _ ] block. Add to your
code. Click on [ speed ] on the function block, hold and drag it to the empty
slot of [ pause (ms) _ ] block.

function m speed
Chaser = turn%_:ht = \\ () pick random o to e
Chaser + move by o

Chaser + if on edge, bounce
if is Chaser * touching edge
set score  score > o

if is Chaser * touching

game over

@

pause (ms) speed

You can add exciternent to the game by playing a melody when the
Chaser touches the Playev. Can you figuve out which block to add and
wheve to place the block?
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Now, let's add diffevent
dif ficulty levels to the game!

Step 15 Click [ Logic ] category and select [ if-then-else ] block. Place the
block in [ forever ] slot. Click the (+) button to add another condition.

if true = then

else if then @

Step 16 Click [ Functions ] category and select [ call Game _ ] block.
Duplicate the block and snap the blocks to each of the [ if-then-else ] slots.
Change the value of the [ call Game _ ] blocks to 250, 500 and 750 accordingly.

if true * then

o oome D)

else if then C—)

call Game

alse

call Game @

@

£ Downioad

Step 17 Click [ Potentio Bit ] category and select [ potentiometer value >_]

block. Duplicate and place the blocks in the condition slots of the [ if-then-else ]
block. Set the value to 800 for the first block and 400 for the second block.

potenticneter vilue > then
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CHAPTER 6 : Tag, You're Tt

Here’s the complete code:

Show:-an animatien, then start a 38-second countdown timee.

Create 3 Chaser sprite and a Player sprite at the specified
coordinates.

Turn Player sprite by 98 degrees (i.e. set it to move

vertically, up or down}.

Dim Player sprite to differentiate it from Chaser sprite.

Set Button A and Buttom B to control Player sprite to move
one step upward or downward when the button is pressed.

Game function to control the Chaser sprite.

Set Chaser sprite to turn right by a random angle betwesn 8
to 99 degrees and then move by 1-step.
If Chaser spri

e touches the edge, back._

Each time Chaser sprite touches the edge;
update the variable “score™ by adding 1 point.

it bounces

IF Chaser sprite touches Player sprite,
play melody wawswawaa, and then

display a Game Over animation and the score.

Payse the program for the number of millizecond according to

tha value of the variable “speed™

Always check Potentio Bit reading.

IF potentiometer walue is higher than 888, then call “Game"

function and set wariable "speed" to 258ms.

ELSE IF potentiomster value is higher than 408, then call
"Game" function and set varisble “speed" to 588 ms.

ELSE ¢all “Game! function and set varisble “speed" to 758ms.

3 atart countdown (m=)

set Chaser * to create sprite ot x: o ¥ o
SUSEIE N — T - )

by (°) W&

Player ®  turn right =

Player * set brightness * +to e

on button A v pressed

naverv s vy @)

an button B * pressed

chaser = move by D)

Chaser * if on edge, bounce

Chaser * touching edge then

Chaser * touching Player ¥

repeating once ¥

=] pause (ms) spead

else if  potentiometer value > v ()  then ©

call Game

else

o1 cone @D

®

Step 18 Upload the completed code to your EDU:BIT and have fun playing

Tag, You're It! with your friends.
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Let’s Play

Tag, You're It

ey
N

~
Player sprite ==
(Dlmmev LED) Chaser sprive
_& (Bright LED)
Turn the Potentlo Bit \ V\;
N

\

knob clockwise wo /
increase the mo‘vinj [
speed of the Chaser
sprive,

C -

Move Downward

Move Upward

HOW TO PLAY:

When powered up, the Chaser sprite will keep moving in random direction.

Move the Player sprite up or down to avoid the Chaser sprite.
Press the yellow button (Button A) to move upward and the blue button
(Button B) to move downward.

Game Over if the Player is “touched” by the Chaser, or after the 30-second time
limit is up.

Each time the Chaser sprite “touches” the edge, you will score 1 point. Player
with the highest score is the Winner! Have fun~

TIPS!

#| To get a highev scove within the 30-second time limit, you can incvease the
speed of the Chaser sprite so that it will “touch” the edge move often.

#2 Pfter game ovev, you can press Buttons A+B simultaneously to stavt a new
garne. This is & built-in function of [ Garme ] blocks.
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In programming, we use conditional if statements to make decisions.

In MakeCode, we use [if-then ] or [ if-then-else ] conditional blocks from

[ Logic ] category to form the condition. The program checks the condition
statement and if it is TRUE, it executes the code in the conditional block. Else,
if FALSE, it moves on to the next block of code.

e T~

if is Chaser * touching Player » then if this condition is met

(i.e. Chaser sprite touches Player sprite),
start melody wawawawaa v repeating once v gl then do this

' (play melody wawawawaa, and then

s display ‘game over’ animation).

®

When we have multiple conditions, the program will evaluate the conditions in
sequence, from top to bottom, and execute the corresponding code of the first
condition that returns TRUE. Thus, the higher a condition sits, the higher priority
it holds compared to those that are below.

For example, this code in the game determines the moving speed of the Chaser
sprite by comparing the value of the potentiometer against preset thresholds.

Conditions l‘

if potentiometer valug > w . then

call Game @

else if potentiometer value > » LG

call Game @

else

cail cane (5D *FALSE

call Game —

call Game -

@ call Game &l >

if potentiometer value > 800, call function Game (with variable speed set to 250 ms),
else if potentiometer value > 400, then call function Game (speed = 500 ms),
else call function Game (speed = 750 ms).
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#1 Use a [ Basic]: [ show number ] block with [ Potentio Bit ] : [ potentiometer
value ] block to read and display the current potentiometer value.

show number potentiometer value

#2 The potentiometer returns a value between 0 to 1023. You can use the
[ map _from low _ from high _to low _ to high _ ] block from the [Advanced I:
[ Pins ] category to map the reading to another range that is more meaningful.

map o

from low o
from high
to low o

to high o

#3 The mapping block will return a number with decimal points (e.g. 1.68, 3.998).
To round up the number, use the [ round _ ] block from [ Math ] category.

Here'’s a sample code to map the Potentio Bit reading to a range of 0 to 7.
The value is rounded up and displayed on the LED matrix.

forever Remembev o powev up
EDUBIT to get an

map | potentiometer wvalue accuvate Veadil’\q.

from low o

show number round v from high (BEGEE

to Iowo

to high o




Potentiometers, also referred to
as pots, are variable resistors with resistance
that can be easily adjusted using a knob or slider.

If you have a 10,000Q) potentiometer, you can get a resistance value
between 0Q to 10,000Q by changing the wiper position.

Resistive/’

Less Resistance More Resistance

\ Resistanc

e
\\> Indicate Current Flow

Strip
*OUT X IN *ouT R IN
\. y,
L)
o t Here are some common applications:

e Audio volume of a speaker
e Frequency control of a radio
e Water heater temperature control

The potentiometer on EDU:BIT is a type of analog input device. It measures
electric potential and converts the voltage measured (between 0V to 3.3V)
into an integer value between 0 and 1023.

Pnaleg Signal Digital Signal

1023 |
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APPLICATION CHALLENGE

Program EDU:BIT to be a timer. Use Potentio Bit to adjust the
duration (between 0 to 60 seconds), Button A to activate the
timer and Button B to reset.

On Start Set Mode to 0

On Button A pressed | SetModeto 1
(Yellow button) Set Start Time to running time
Show a smiley face icon

On Button B pressed | Set Mode to 0
(Blue button)

Forever Always check Mode

¢ IF Mode=0, then set Duration to
rounded value of potentiometer
reading mapped to low 0 and

high 60 and display Duration on
the LED matrix.

ELSE IF Mode=1, check whether
(running time - Start Time) >
(Duration x 1000). If TRUE, play
melody wawawawaa and then
set Mode to 2.

e ELSE, show sad face icon.

Heve ave sorme tips fov you:

Tip #1 You need to cveate thvee vaviables: Mode, Stavt Time & Duvation.
Tip#2 Running time (ms) block- is from [ Input ] categovy,

Tip#3 Use this conditional staternent to check whether time's up.

running time (ms) - ¥  StartTime ¥ =w Duration *
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Let’s Hear the Applause!

Sound Bit




CHAPTER 7 : Let’s Hear the Applause!

LET'S CODE!

Step 1 Create a new project in your MakeCode Editor and add EDU:BIT extension
(you can refer to page 40). Click [ Led ] category and select [ plot bar graph of _ up
to _ 1 block. Snap the block to the [ forever ] slot.

forever

plot bar graph of o

5t @

Step 2 Click [ Sound Bit ] category and select [ sound level ] block. Snap the block
to the [ plot bar graph of _ up to _ ] block and change the second 0 value to 1023.

forever

plot bar graph of | sound level

Step 3 Flash the code to your EDU:BIT. Observe the LED matrix display as you
clap your hands or drum your fingers on the table.

Do you see lights dancing on the
) &2 LED matvix display?

‘aun‘huﬂﬂuuihu‘hu

Loud



Now let's turn EDUBIT into an applause-o-meter.

Step 4 Start a new project and add EDU:BIT extension. Click [ Variables ]
category and then click [ Make a Variable ]. Type ‘mode’ in the pop up window
and then click OK. Create two more variables named ‘loudness’and ‘highest.

New variable name:

£ Download

Step 5 Get [ set _to_] block from [Variables ] category. Snap the blocks
into the [ on start ] slot. Set the variable to‘mode’

Omicra:bit @ Hame

[ ]
Step 6 Click [ Input ] category and then select [ on button _ pressed ] block.

hoesioli B mm

on button A ¥ pressed
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CHAPTER 7 : Let’s Hear the Applause

Step 7 Get two [ set _to_ ] blocks from [ Variables ] category and snap the
blocks to the [ on button A pressed ] slot. Set the first variable to‘mode’and the
value to 1, and the second variable to ‘highest’ with the default value 0.

microtbit @ Hame shisa chs B Microsaft

on button A+ pressed

e

set
set | highest = | to

on IR sensor triggered v

& Downlosd

Step 9 Click [ Variables ] category and then select [ set _ to_ ] block. Snap the
block to the [ on IR sensor triggered | slot and change the variable to ‘mode’and
value to 2.

OOmicrobit  # Hone W s s ! © o [§Micosolt

S % AGE AN
& Download - Chagetue Tu
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CHAPTER 7 : Let’s Hear the Applause!

Step 10 Click [ Logic ] category and then select [ if-then-else ] block. Snap the
block to the [ forever ] slot. Click on the plus icon to add another else-if
condition to the block.

Omicrothit. @ e o me
forever

forever

if true * then if true » then

then @

Step 11 Click [ Logic ] category and then select [ _=_]comparison block.
Duplicate the block and snap the blocks to the condition slots of the [ if-then
-else ] block.

Step 12 Get [ mode ] from the [ Variable ] category and snap it to the left slot
of the comparison blocks. Set the other slots to 1 and 2 respectively.

COmicrohit @ mew o Shas

else if mode ¥ =w e ‘then @
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CHAPTER 7 : Let’s Hear the Applause!

Step 13 Get [ set _to_1block from [ Variables ] category and snap the block to
the first [ if-then-else ] slot. Set the variable to‘loudness’and snap [ sound level ]
block from [ Sound Bit ] category to the value slot.

COmicrothit M =g S

forever

if mode =w o then

set loudness * to | sound level

else if mode w =w o then @

Step 14 Click [ Logic ] category and then select [ if-then ] blockand [_=_]
comparison block. Change the symbol =to ». Snap [ loudness ] and [ highest ]
from the [ Variables ] category to the slots of the comparison block.

set loudness » to |

loudness «= @ highest = then

o« W0 Ak BDe@

-----
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CHAPTER 3 : Let’s Hear the Applause’

Step 15 Click [ Variables ] category and then select [ set _ to_ ] block.
Snap the block to the [ if-then ] slot and [ loudness ] from [Variables ] category
to the value slot.

forever
if mode = o then
set loudness v to | sound level
if loudness v > v highest = then

set highest + to loudness =

Step 16 Click [ Led ] category and select [ plot bar graph of _ up to _] block.
Click [ Variables ] category and select [ highest ] block. Snap the block to the
[ plot bar graph of _up to _ ] block and change the value to 1023.

forever
if mode = v o then
set loudness v to | sound level
if loudness = > highest =

set highest + to loudness =

plot bar graph of highest =

[l 1823

®
else if mode = = o then @
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CHAPTER 7 : Let’s Hear the Applause!

Step 17 Click [ Basic ] category and select [ show number ] block. Snap it to the
second slot of the [ if-then-else ] block. Get [ highest ] block from [ Variable ]
category and snap it to the value slot of [ show number ] block.
COmicrochit @ e o - B Micrasoft
mode - = v o then
if loudness = >w highest = then
set nignr:sl * to loudness =
up to @
®
else if mode » =w o then @

show number  highest »

& Dawnload Cvapies Tu

CDmicrocbit @ teee o e r 0 o & Micrasoft

else

—  om Qo

Step 18 Click [ Basic ] category and select [ show icon ] block. Snap it to the
final slot of the [ if-then-else ] block. =

if mode = = ° then

set  loudness » to | Sound level

@ % §Micrasof

if loudness » s w highest = ‘then

set highest = to loudness =

plot bar graph of highest =

o @D
@
else if mode » | =% o then (=)

show number highest w
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CHAPTER 3 :

Let’s Hear the Apy\ause!

Here'’s the
full code:

o

On start, set mode to 8.

When Button A is pressed,
change the mode to 1 and set
variable "highest" to @.

i

L 4

When IR Bit is triggered,
change mode to 2.

Always check the current
made.

If mode = 1 (i.e. Button A
is pressed), plot bar graph
of the highest detected
noise level by lighting up
the LED matrix display.

The louder the noise, the
more LEDs are lighted up;
and vice versa.

If mode = 2 (i.e. IR sensor
is triggered), then show the
current value of the

variable "highest"(detected
noise level).

If mode is neither 1 nor 2,
then show heart icon.

= on start

on button A+

set mode v to o
set highest = to o

pressed

= on 1R sensor triggered =

set mode » to o

set loudness + to | sound level

if loudness « > - highest =

set highest * to loudness =

plot bar graph of

®

else if

highest «

mode »

=w o then@

= show number highest =

else

= show icon

®

Step 19 Flash the code to your EDU:BIT and you have an applause-o-meter
ready for your Talent Time Show.
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Let’s Play

Lev's Hear vhe Applause.

#*c\ap clae

You're amazing!

xcar O°F

HOW TO PLAY:

“Contestants” are given time to prepare a short performance, either individually,
in pairs or as a team. You can choose to sing, or dance, or even tell a joke.

When everyone’s ready, take turns to showcase your talent. After each
performance, the “audience” response by clapping their hands - the more they
enjoy the show, the louder they clap.

Once the applause dies down, trigger IR Bit to scroll the score (highest sound
level recorded).

Remember to press Button A to reset the score before the next performance.

The Winner is the individual, pair or team that receives the loudest applause.
Have fun!
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When we have multiple tasks in one program, we can use event triggers to
switch from one task to another. For the program to run smoothly, we use a
forever loop to constantly check the current mode and then execute the

corresponding block(s) of code.

Set the mode to 0
(i,e. standby mode)
on start,

on start

s5et mode » to o

on button A+ pressed

set  mode w tno
set  highest » to o

on IR sensor tripggerad =

set mode * to o

Event trigger blocks vo
cl\ange from one mode
to another at run time

Always check what the current
mode is, and then run the task
(b|ocks of COde) assigned %o
that particular mode,

if
set loudness » 1o | Sound level
if loudness + 3w highest =

set highest » to loudness w SA

plot bar graph of highest =

up tom
®

alse if

mode. v

=v o then (=)

show number highest =
else

I=I=I
show icon -=E=- -

C)

If you have additional rmodes/task-s to include, you can always
add move event triggev block-s, such as [ on shake ] and

[ on sound level > _ ] to your code and click- the (+) button
on the [ if-then-else ] block to add move conditions.
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Sound is produced when an object vibrates, for example a drum when
it is struck. The vibration causes air molecules (medium) around it to
vibrate and create sound waves.

A sound sensor is a module that detects the intensity of sound waves
(i.e. the loudness) and converts it into an electrical signal.

IN AN flacasa™
:/ UV U U %
= Loud Sound = Soft Sound

/ In a way, a sound sensor works similarly to our ears which
convert vibrations in the air into electrochemical signals
which the brain translates into sounds that we know.

Here are some common applications:
e Burglar alarm noise detector

* Sound activated lighting

e Auditory baby monitor

* + g
Do you think- our sound sensov can detect any -

noise in the outer space? Why ov why not?
"\



APPLICATION CHALLENGE

Program EDU:BIT to function as a classroom noise monitor. Light up the
LEDs on Traffic Light Bit to indicate the noise level.

Light up
Traffic Light
Bit

Sound Level

Noise Level
Range

Too noisy; please tune ( )to1023 Red LED
down your volume.

Slightly noisy; please ( )Yto( ) Yellow LED
mind your volume.

Acceptable noise level. Oto( ) Green LED
Good!

Heve ave sorme tips fov you..

Tip #L: You will need to detevrine the thveshold
values for each noise level befovehand.

Tip %2 For a move stable monitoving, get an avevage
value of the noise level veading at vegular intevvals.

Too easy? Tvy this level-up challenge. Modify
your code so that the thrveshold values ave
velative to the potentiometey value.




QCHAPTER

Let’s Take a Spin
Round & Round We Go |
DC Motor




CHAPTER 8: Let’'s Take a Spin!

LET'S CODE!

Step 1 In your MakeCode Editor, start a new project and add EDU:BIT extension
(you can refer to page 40). Click [ Input ] category and then select [ on button _
pressed ] block.

CDmicrockit W e = Sma

on button A ¥ pressed

Step 2 Click [ Motors & Servos ] category and add [ Run motor _ _ at speed _]
block and [ Brake motor _ ] block to your code. Change the speed value to 80.

on button A w pressed
Run motor M1 w Forward * at speed (§:{:]

Brake motor M1 w

Step 3 Click [ Basic ] category and select [ pause _ ] block. Snap the block in
between [ Run motor __ atspeed ] blockand [ Brake motor ] block.

@ miciothit @ e
on button A w pressed

Run motor M1+  Forward + at speed (@:[)

pause (ms) ELERZ

Brake motor M1+
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CHAPTER 8: Let’'s Take a Spin!

Step 4 Click [ Math ] category and select [ pick random _to _ ] block. Place the
block in [ pause _ ] block and change the values to 200 and 1000 respectively.

Aawfsef ]
i~ - | BT

& Downdoad

Step 5 Click [ Music ] and select [ start melody _ repeating _ ] block. Change
the melody to “ba ding” (or choose any melody that you wish).

on button A+ pressed

Run motor ML+  Forward * at speed (@

pause (ms) pick random to

Brake motor M1 =

start melody ba ding » repeating once w

Step 6 Flash the completed code to your EDU:BIT.

We can use this code for any game that vequives a
vandorm spinney. Basically, the motor stavts spinning when

it is tviggeved, and then stops after a vandom peviod.
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CHAPTER 8: Let's Take a Spin!

Step 7 Connect the DC motor to MOTOR 1 terminal - (i) insert the exposed wire,
and then (ii) tighten the screw using the screwdriver provided to secure the
connection and hold it in place.

Press the yellow button ( Button A ) fo test. If the motor is not
spinning, check- that the wive connection at the tevminal is secuve
and EDUBIT is poweved ON.

Step 8 Use extra adhesive, such as double-sided tape or hot glue, to attach the
DC motor to the center of the Twister wheel (as indicated).

xxxxxxxxxxx

Let's Play | Chapter 8

..Twis’tev‘\lwlheel .

Step 9 Pop out the pointer and attach it to the
plastic disc with some adhesive. Then fix the disc

in place on the motor shaft. Twister wheel, pointev
and game map ave

/\ provided in the box.

A
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Let's Play -

Let's Take a Spin!

|

i [ = - Let's Play | Chapter 8
Setting up the Game EDUBIT TWISTE

® | ay out the game map on the \\j . ‘ ‘
table. Two players sit facing

each other. If there are additional
\%
=000

players, they can take up the
remaining sides (max 4 players) ’ ‘
@ The referee sits nearby, with \
EDU:BIT twister wheel within ‘ ’ ‘ ‘
easy reach. o o o
o 000 o

HOW TO PLAY:

In this game, players take turns to place their fingers on coloured circles on the
game map as instructed by the referee.

The referee’s role is to press the Yellow Button (or Button A) to spin the pointer
and then calls out the finger and colour that the pointer is pointing to, for
example:“Index finger; Red".

When it is your turn, you must listen to the referee’s instruction, and place

the called-out finger on a circle with the correct colour. If that finger is already
on a circle of the called-out colour, you must try to move it to another circle of
the same colour.

If you fail to complete a move successfully, you are out from the game.

The last player left in the game is the WINNER!
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_ EXPLORE MORE BLOCKS

You can use blocks in [ Math ] category to
perform arithmetic operations on your variables.

#1 Use the following blocks to add, subtract, multiply or divide.
Cmcnnit W = ® O (fuemon

#2 You can use the [ remainder of __ +  ]1block to find out how much
is left over if one number does not divide into the other number evenly.

For example:

on button A w pressed

show number: remainder of @ =5 o

l:! . Eif ki :?ﬁl
| e—— vemainde

#3 You can also use the [ remainder of __ + ] block to decide whether
a number is odd or even. Simply divide by 2. If the remainder is “1” then
it is “odd”; if the remainder is “0” then it is “even”. Let’s try!

on start

 pneis = QD) = Do you notice EDUBIT scvolling
‘odd” when you press Button A
the fivst time (| = odd number)
angs ‘coness = vy @) and then ‘even” the next time you
. pvess the button (2 = even numbev) ?
g rematncer of concerv < @) =+ @ e [l What will be displayed when Button p is
... - pressed fov the 44th time?

on button A= pressed

else

show string m




A direct current motor, or more commonly
known as DC motor, is a rotating electrical device
that converts electrical energy into mechanical energy.

We need to apply input voltage to make a DC motor spin. We can control the

spinning speed by adjusting the input voltage. The higher the input voltage,
the faster the motor spins. The recommended voltage for the DC motor in
EDU:BIT kit is 3.6V - 6V.

WARNING!

Applying high voltage to a motor
(beyond the recommended voltage)
will shorten a motor's life cycle in
the long run.

Power Supply
(@D P Q)
_~\—-_’);|LOWDATT

Overvoltage indicator

You can easily control the spinning direction and speed of the DC motor
using the following programing block.

Run motor Ml w Forward * at speed @

Speed 255

/ Spinning direction \’

There are two DC This is a relative value
motor terminals on ranging from 0 to 255
EDUBIT board Select The higher the value,
the correct terminal the faster the motor spins.

Do you Enow that EDUBIT has a built-in motov test civcuit? Press

the white buttons (labelled as N\IA, MIB, MZA and N\ZB) to check
whethey youv connection is secuve and the motov is wovking fine.
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APPLICATION CHALLENGE

Program EDU:BIT to function as a sound-activated fan whose speed is
controlled by Potentio Bit.

On Start Show a heart icon (or any icon of your choice)
Set variable Mode to 0

Onsound level > __ Change variable Mode by 1
(threshold value)

Forever Set variable ‘Speed’to map
potentiometer value from low 0 high
1023 to low 0 high 255.

Always check Mode
¢ |F Mode is an even number, then
brake motor M1.

ELSE IF Mode is an odd number,
then run motor M1 according to the
value of the variable ‘Speed’ (as
mapped from potentiometer
reading).

Here are some tips for you...

Tip #1: You will need to determine the sound level trigger
(i.e. threshold value) to activate and stop the motor.

Tip #2: You need to create two variables: Mode and Speed.

Tip #3: Attach the fan blades to the motor shaft and then
run the program. If you do not feel air blowing
when the motor is spinning, you need to change
the spinning direction in your code.




Penalty Shoot-Out... Goall!!!|

Servo Motor




CHAPTER a : Penalty Shoot-Out,,, Goa

LET'S CODE!

Step 1 In your MakeCode Editor, create a new project and add EDU:BIT extension
(you can refer to page 40). Click [ Logic ] category and then select [ if-then-else ]
block. Snap the block to the [ forever ] slot. Click on the plus icon to add another
else-if condition to the block.

forever

if true * then

then (=)

Step 2 Click [ Input ] category and select [ button _is pressed ] block.
Duplicate the block and snap them to the condition slots of the [ if-then-else ]
block. Change the second block to ‘button B'.

forever

if button A w* is pressed then

else if button B w is pressed then @

Step 3 Click [ Motors & Servos ] category and select [ Set servo _ position to _
degrees ] block. Duplicate the block and attach to each slot of the [ if-then-else ]
block.

Omicroblt  # e o oen forever

iF button A » dis pressed then
Sat sarve S1+  position tn'e degrees

else if button B+ is pressed then (=)

Sat servo S1+ position ta@dm-m

else

Set servo S1w pos_lu_mtu@dlm

@
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CHAPTER 4 : Penalty Shoot-Out, .. Goal'l

Step 4 Change the values of the first and second blocks to 30 and 150
respectively. Flash the code to your EDU:BIT.

forever
if button A+ is pressed then
Set servo S1 -+ position to @ degrees
else if button B + is pressed then @
Set servo S1 + position to @ degrees
else @

Set servo S1 » position to @ degrees

®

Step 5 Plug in the servo motor cable to Servo Port 1 on EDU:BIT as shown
below.

s :orange/
+:red
- :brown / black

Step 6 Power up EDU:BIT and then attach a servo arm horn to the shaft of
the motor servo at 90 degrees, as shown below.

<P Oe00eeyg
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CHAPTER 9 : Penalty Shoot-Out... Goal:"

Step 7 Press Button A, and then Button B, to test.

]
30 on Button A pressed

Step 8 Pop out the goalkeeper from the resource card provided. Using the

screwdriver and screw provided, fasten the goalkeeper to the servo arm horn.
Use extra adhesive, such as double-sided tape or hot glue, to firmly secure the
goalkeeper to the servo arm horn.

If you lik-e, you can use the other pop-out figuve provided
and design your own jevsey for the goalk-eeper.
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CHAPTER 4 : Penalty Shoot-Out ... Goa|!|.!

Step 9 Pop out the goal post and set it up as shown below.

L \—

Step 10 Use strong adhesive, such as double-sided tape or hot glue, to
firmly secure the servo motor in place as indicated.

Step 11 Crumple a small piece of paper to become a substitute “football” and
we're all set for a fun game of penalty shoot-out. Are you ready?
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Let’s Play

Penalty Shoot-Out,, oalll!

HOW TO PLAY:

Set up the goalpost and mark the penalty spot (about 1 metre from the goal,
adjust the distance for younger players).

Players take turns to be the Kicker and the Goalkeeper.
The Kicker flicks the ball towards the goal.
The Goalkeeper tries to block the ball by moving to the left by pressing the

yellow button (Button A) or to the right by pressing the blue button (Button B).

In one round, each player gets 5 chances. The player who scores the highest
number of goals is the winner.

Do you Enow? A penalty shoot-out is played to detevmine the winning
p team in a football match when the scove is tied at the end of a vegular
game, and vernains a dvaw even afteyr the extva tirme. In a penalty
shoot-out, each team is given five shots. The player shoots from the

penalty mavk- towavds the goal which is guavded by only the opposing
tearm'’s goalk-eepev. Victory goes to the team that scoves move goals.




In our code eavliev, we mak-e the Goalk-eeper swing to the
left ov vight by pressing the push buttons. We can modify the
code to control the Goall-eeper's position using Potentio Bit.

Step 12 Click [ Advanced ] category and select [ Pins ] category. Add [ map _
from low _ from high _to low _ to high _ ] block to your code.

Step 13 Click [ Potentio Bit ] category and select [ potentiometer value ] block.
Snap the block to the [ map _ from low _ from high _ to low _ to high _] block
and change the last two values to 30 and 150 respectively.

forever
if button A+ dis pressed then
Set servo S1 w position fo @ degrees

else if button B+ 1is pressed then @

Set servo 51+ position to @ degrees
else

map | potentiometer value

from low o

Set servo. 51 = position fo from high @

Step 14 Flash the code to your EDU:BIT. You can now control
the Goalkeeper using Potentio Bit. Have fun!

If you'd lik-e 1o practise mak-ing penalty Kick-s on your own, you

\‘
can modify the code to “practice mode” by mak-ing the Goall-eeper
swing to the left and to the vight continually. Give it a tvy!
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The servo motor in EDU:BIT kit is also
known as a RC (radio control) servo. It is widely used in
RC toy vehicles and small robots to control their movement.

) Servo Horn
A servo motor uses a three-wire

system for power (+) , ground (-) Gears
and control or signal (s). It typical-
ly consists of a DC motor, gears, a
potentiometer (position sensor)
and a control circuit. D¢ Motor

The built-in controller translates \
commands in the form of pulses

to position in degree. The servo

Potentiometer

motor  will constantly rotate

towards and stay at the position Control
which corresponds to the pulses Circuit
received.

Unlike a DC motor that rotates
continuously, we can control a
servo motor rotation to our
desired angle between the range
of 0 to 180 degrees.

SERVO

s+ -

0-180° rotation

Servo Motvor

VS

DC Motor
360° rotation

K,

youtu.be/okxooamdAP4
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APPLICATION CHALLENGE

Program EDU:BIT to function as a metronome. When powered on, swing the
pointer (attached to the servo motor horn) to the left and then to the right
repetitively at a constant tempo. Set the tempo to be controlled

by Potentio Bit. When the yellow button (Button A) is pressed,

show the current tempo (e.g. 120 bpm).

Heve ave sorme tips fov you..

Tip #I: You need to cveate two vaviables: Termpo and Delay.

Tip #Z: A typical metvonome vange is frorm Y0 to 200 bpm.

Tip #3: A ternpo of 60 bprv (ov beat pev minute) means the pointer
swings from one end to another a total b0 times in a minute,
ie. once evevy one second.

Tip #H: The fastev the termpo, the lessev the delay.

“A metronome is a device that produces an
audible click or other sound at a reqular interval
that can be set by the user, typically in beats per
minute (bpm) Musicians use the device to practice
playing to a regular pulse Metronomes typically

include synchronized visual motion ”

- wikipedia -
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CHAPTER 10: Mastermind

LET'S CODE!

Step 1 In your MakeCode Editor, create a new project and add EDU:BIT extension.
Click [ RGB Bit ] category and then select [ set RGB pixel _to ] block.

© Led RGB Bit

il Rtk

(3 nad plaels

C Loaps

= Logis sk B planta heighenes o G5

= varsdles

o = Mty v, rabaiso a6 M plaelh
¥ Sound B

ot all Ao

e —— Y

ot s seise vy @)

Step 2 In the Workspace, right-click on the [ set RGB pixel _to ] block and
then click‘Duplicate’ Repeat until you have four [ set RGB pixel _to _ ] blocks.

Duplicate

Add Comment

Delete Block

Help

Step 3 Place the blocks in the slot of the [ on start ] block. Change the RGB
pixel number from 0 to 1, 2, and 3 for the second, third and fourth blocks.

on start

There are 4 RGB LEDs on
: RGB Bit and each is assigned
set RGB pixel o to ( . an identification number (0-3).

54t RCB piyet o o | Use this number to
== program each LED individually,
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CHAPTER 10: Mastermind

Step 4 Flash the code to your EDU:BIT. When you power up the

boavd, the four LEDs on RGHB
Bit will light up accovding
to the colouvs set.

on start

set RGB pixel o to .
set RGB pixel o to U

You can easily change the
colouv by clicking ﬂ'\e/;.:
block- and selecting ;-

anothey available
colouv fvom the
palette.

Give it a vy

Step 5 Add two new variables and name them - “Right Color and Position”
and “Right Color but Wrong Position”.

New variable name:

Right Color and Position|

New variable name:

| Fight Color but Wrong Position| |

——
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CHAPTER 10: Mastvermind

Step 6 Click [ Variables ] category and select [ set _ to _ ] block. Duplicate the
block and snap them to [ on start ] block. Set one variable to “Right Color and
Position”, while the other one to “Right Color but Wrong Position”.

set RGB pixel o to L 3
set RGB pixel o to
set RGB pixel o ta .

set | Right Color and Position » | to o

set | Right Color but MWrong Position » | te o

Step 7 Click [ Input ] category and select [ on button _ pressed ] block.
Duplicate the block. Change the second block to B and the third block to A+B.

on button A ¥ pressed

on button pressed

on button pressed

Step 8 Click [ Variables ] category again and select [ change _ by _ 1 block.
Duplicate and attach the blocks to [ on button A pressed ] and [ on button B
pressed ] blocks. Set one variable to “Right Color and Position”, while the other
one to “Right Color but Wrong Position”.

on button A+ pressed

change | Right Color and Position =+ | by o

on button B+ pressed

change | Right Color but Wrong Position = | by o

on button A+8 * pressed
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CHAPTER 10: Mastermind

Step 9 Add [ show number ] and [ show string ] blocks from [ Basic ] category,
as well as [ Right Color and Position ] and [ Right Color but Wrong Position ]
blocks from [ Variables ] category.

Step 10 Change “Hello!”in the [ show string ] blocks to “A ="and “B ="
respectively. Here's the completed code.

on start on button A +* pressed

set RGB pixel o t " change Right Color and Position =+ by o

. N : =
set RGB pixel o to | _/l show number Right Color and Position =

set RGB pixel o ] .

on button B +* pressed
change Right Color but Wrong Position = by o

show number Right Color but Wrong Position =

on button A+B * pressed

show string m

show number Right Color and Position w

show string m

show number Right Color but Wrong Position =

Step 11 Flash the code to your EDU:BIT. You're now ready to play Mastermind
Game.
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Let’s Play

<~ Mastermind, Can You Break The Secret Code?

Code Maker

)
|- oN

@-\ \
Code Breaker ]

HOW T(I PLAY:

Player 1, the Code Maker, sets the secret code by lighting up the four LEDs

in a random sequence. Limit the colour option to @ and @ only for a start.
Remember to cover your board so that the other player cannot see the colour
pattern.

Player 2, the Code Breaker, tries to guess the secret code. Player 2 lights up the
RGB LEDs on his/her EDU:BIT, and then shows it to the Code Maker.

The Code Maker checks and then presses the yellow button (Button A) and/or
blue button (Button B) on the Code Breaker’s EDU:BIT to indicate how many LED(s)
are lighted up with the “right color and position”and “right color but wrong
position”. _

The Code Breaker can then press both the " w u

yellow and blue buttons at the same time 0w tn “I'

to “read” the feedback given. You win the game if you successfully
break the code (guess the colour

Repeat Steps 2 and 3 until the Code Breaker
correctly guesses the color sequence
(maximum 10 attempts per round).

sequence). Failing to do that, the
victory goes to the Code Maker.

Exchange roles to play another round.
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#1 You can set the LEDs on RGB Bit to
display the colours of the rainbow by
replacing [ set RGB pixel _to ] block
with [ show rainbow on RGB pixels ]
block.

on start

show rainbow on RGB pixels

#2 You can create a running light effect by placing a [ rotate RGB pixels color
by 1blockina[ forever ] block. Remember to add a [ pause ] block to
slow down the program so that you can see the effect. Here’s a sample code:

on start

set RGB pixel o (.
set RGB pixel o to

forever

rotate RGB pixels color by (§J)

pause (ms) QLR

set RGB pixel o to
set RGB pixel o to .

#3 You can also shift the pixels one by one using the [ shift RGB pixels color
by 1blockina [ forever ] block. You will need to add a [ pause ] block

to slow down the program so that you can see the effect, whereby the pixels
will be turned off one by one. Here’s a sample code:

on start

set RGB pixel o to Fie
Iset RGB pixel o to
.set RGB pixel o to
.set RGB pixel o to .

forever
shift RGB pixels color by (§J)

pause (ms) @lLRJ

You can change the divection
of the effect for %7 and %3 above by
changing the setting from a positive value to

a negative value.



In Art classes, you probably learn that the 3 primary colours are
Red, Yellow and Blue. And when you mix them, you get this result:

However, for devices that use lights to display colours, e.g. your
tv and computer screen, the RGB colour model is used.

In this model, the three light primaries are Red (R), Green (G) and
Blue (B) instead; and when combined, they create White light!
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APPLICATION CHALLENGE

Program EDU:BIT to be a memory game training tool.

® To start, tilt EDU:BIT to the left to light up the LEDs on RGB Bit in a
random colour pattern for a few seconds.

You will have to observe and then say out the color sequence after the
LEDs have turned off.

To check your answer, press the blue button (Button B) to light up the
RGB LEDs in the same pattern again.

If you answer correctly, press the yellow button (Button A) to update
and display your score. Game Over if you answer wrongly.

You can adjust the difficulty level of the game by turning the knob
of Potentio Bit to increase/decrease the duration that the LEDs stay
lighted up.

Player with the highest score wins!

Heve ave sorme tips fov you:

Tip #1 : You need fo cveate two vaviables - Scove and Pattevn.

Tip #2 : You need to pre-set the colour sequence (colour for each
RGB LED) for each pattevn. Use move colouvs ov pre-set move
pattevns to mak-e the garme move challenging. Pnd vice vevsa, you
night want fo limit the colouvs/pattevns fov younger players.




Simon Says with LEDs

Radio Communication




Fov any form of cormmunication to tak-e place, we need at least two pavties -
a sendey and a veceivey. In this game, we need two EDUBITs to communicate
with each other by sending and veceiving vadio bvoadcast signals.

LET'S CODE!

Step 1 In your MakeCode Editor, create a new project and add EDU:BIT extension.
Click [ Radio ] category and select [ radio set group _ ] block. Snap the block to
the [ on start ] block.

Step 2 In your MakeCode Editor, click [ Basic ] category and then add [ show
icon ] block to your program.

Step 3 Click [ Input ] category and select [ on button _ pressed ] block.
Omictobit  #rem o o m 8 O Miomch

on button A ¥ pressed
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BONUS CHAPTER :Simon Says with LEDs

Step 4 Click [ Radio ] category and select [ radio send number _ ] block.
Change the value to 1.

on button A * pressed

radio send number o

Step 5 Click [ Traffic Light Bit ] category and select [ set LED _ to ] block.
Duplicate it and snap both blocks to the [ on button A pressed ] block.
Change the second block setting to ‘off".

on button A+ pressed

radio send number o

set LED redv to onw

set LED red + to

m rrrrrrrr Bn um

Step 6 Click [ Basic ] category and select [ pause (ms) _]. Snap the block in
between the [ set LED _to 1blocks and change the value to 500.

on button A * pressed

radio send number o

set LED red+* to onw

set LED redv to off »

¢ 0 o= H
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BONUS CHAPTER :Simon Says with LEDs

Step 7 Right-click on the [ on button A pressed ] block and then select
“Duplicate’. Repeat to get three sets of the same blocks.

on button A w pressed

radio send number o

set LED red+ to onw

pause (ms) @R

set LED red v to off »

Step 8 Change the settings for the button, number value and LED colour of
the duplicated blocks of code to the following:

on button A+ pressed on button pressed
radio send number o radio send number °
set LED redv to onw set LED to onw

pause (ms) @ELERJ pause (ms) QEEER

set LED red> to off » set LED to off =

on button pressed
radio send number o

pause (ms) QR4

Step 9 Click [ Input ] category and select [ on _ ] block. Change the setting to
“tilt left”. Click [ Radio ] category and select [ radio send number _ ] block.
Change the value to 4.

O microchit  # some Share 7 § Microsoft

on tilt left =

radio send number °

o s
© Let
il Fedic'

C Loops
X Loge
= Variables

B Math

ag & &« =

I - Do o
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BONUS CHAPTER :Simon Says with LEDs

Step 10 Click [ Radio ] category and select [ on radio received receivedNumber ]
block.

on radio received receivedNumber

Step 11 Click [ Logic ] category and select [ if-then-else ] block. Click the @)
button to add three [ else if ] conditions and click the @ button to remove the
[ else ] condition. Attach [ Logic]:[_=_1 comparison block to each of the
“if”and “else if” slots.

O microhit @ o
on radio received receivedNumber

on radio received recelvedNumber

if true = then

Step 12 Click and drag ‘receivedNumber’ variable into the comparison blocks
as shown and change the values to 1, 2, 3 and 4 respectively.

else if receivediumber =w ° then e
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BONUS CHAPTER :Simon Says with LEDs

Step 13 Click [ Traffic Light Bit ] category and select [ set LED _to _ ] block.
Duplicate the block and snap them to the first three slots. Change the colour and
on/off settings as shown.

on radio received receivediusber

O micro:bit & Hone o shre ;
- o then

if recaivediumber

D Ll 1 OO
C Loops 5 g et } ot !.Eh tn

2 Logic

= Variables

O Led

else if

Step 14 Click [ Basic ] category and select [ pause (ms) _]. Duplicate and snap
the blocks in between the [ set LED _to ] blocks and change the value to 500.
Add [ Basic]:[show icon ] block to the final “else if” slot and change the icon to
“sad face”

on radio received receiveddumber

O microbit @ Hone  of shae

if receivediumber

set LED redw to onw

pause (ms)

set LED red» to off v
O Led

il Radks else if receivediumber =" o then e
O Lo farever
X Logio
= Varlables pause (ms) QELCR
B Math

& 5o

set LED yellow » to on w

sat LED yellow » to off =

else if receivediumber = w ° then @

e
. set LED greenw to onw

pause (ms)

set LED green v | to off =

else if receivediumber =% o then (=)

™ T

Banuss Chapier

show dcon oo *

®
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BONUS CHAPTER :Simon Says with LEDs

Step 15 Click [ Music ] category and add [ start melody _ repeating _] to
complete your code. Change the melody to “wawawawaa” (or any melody of
your choice).

Here's the complete code:

on button A * pressed

When EDU:BIT receives a command, it will check the

: value and then execute the blocks of code as assigned.
= radio send numbar
radio set group
)

sat LED red *+ to onw

“* on radio received receivedMumber

pause (ms) (EECRS
if receivediumber = o then

set LED red * to off w
set LED red ¥ to on ™

pause (ms)

set LED red ¥ to off ¥

In order to send or receive
braodcast signals, all the
"communicating” EDU:BITs on button B * pressed
must be set to the SAME
radic group. It can be any radic send number o

number between @ to 255.

elsa if receivediumber
set LED yellow * %o on ¥

set LED yellow v to
aet LED yellow v o off w pauze (ms) (Ll

set LED yollow ¥ to off »

=% on button A+B * pressed else if recoivediumber

These are svent blocks. = o
radic send number

Whan triggered, EDU:BIT s

will send the corresponding

command (i.e. 1, 2, 3 or 4)

to nearby EDULBITs that are

set to the same radio pause (ms) QU i

group.

set LED green ¥ to oa v

et Lo [moeen ) LR U pause (ms) QLR

set LED grosn ¥ to off ¥

set LED green * to off v

else if receivediumber

=zhow icon -

on  tilt left w

radio send number °

start melody WaWNWIWaE repesting

C]

Step 16 Flash the completed code to your EDU:BIT as well as your friend’s.

When both EDUBITs ave powerved on, you can send vadio signals
to light up the LEDs on your friend's EDUBIT; and vice vevsa, your

friend can also press the buttons on his EDUBIT 1o light up the
LEDs on youv boavd.
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Let’s Pla

Simon SaYs with LEDsS

After you've flashed the code to both |
EDU:BITs, you can challenge your friend to
an interactive version of Simon Says game.

HOW TO PLAY:

Both players take turns to be “Simon”. Press the buttons to light up the red,
yellow and green LEDs when it is your turn.

To start the game, Player 1 lights up ONE of the LEDs on Traffic Light Bit.
Player 2 observes and then lights up the same LED, followed by another LED.

The game continues with each player taking turns to repeat the latest sequence,
and then light up another LED to add to the sequence.

If any player lights up the wrong LED (or in wrong sequence), then the
opponent will tilt his/her EDU:BIT to end the game.

The loser will then need to reset his or her EDU:BIT to start a new game.

This garne stavts off easy but it gets progressively longev and

move complex after each tuvn. In ovder to win, you'll need to obsevve
the sequence cavefully. I¥s a fun garme to vain your memovy power.




#1 Besides sending numbers, you can also send text messages using the

[ radio send string” _ "] block. You will need to use [ on radio received
receivedString ] block to receive a string broadcast signal. Maximum string
length is 19 characters.

#2 Use [ radio send value” _"=_1]block and [ on radio received name value ]
block if you need to send and/or receive text and number together. Maximum
string length is 8 characters.

If you do not have access to multiple EDUBITs, you can still test out
the vadio communication function. Just go to mak-ecode.corn/multi
to write youv code for the “sendev’ and ‘veceivey’. You can
view the vesult on the simulator windows.

Click- on micvobit boavd
fo open in full screen.

When you press Button A on the “sendev’ micvoibit, the veceiver y 7
micvobit will veceive the vadio signal and display the veceived

stving, ie. . What happens if you pvess buttons A+B7?



Seel | can vemembey If you turn your EDU:BIT bottom

ihe seduence. s uour up, you'll see the built-in radio
M ' you and Bluetooth antenna here.
furn now, Adam.

Got it.. and now, back to youl
Lets see if you can beat that.

The antenna transmits signals in the form of electromagnetic
radio waves, which are also commonly used for television and
radio broadcasting, as well as satellite transmissions.

Electromagnetic Spectrum

-—T’-:
\
AM FMTV Cell X-ray Radioactive
Phone machine Elements
Exg’::{"uee‘lcb"“ &aadvi:s Microwaves Infrared Ultraviolet X-rays Gamma Rays

In order for your EDU:BIT to send and receive radio broadcast signals
from other EDU:BITs, you'll need to set all of them to the same radio group.




APPLICATION CHALLENGE

Set up a feedback network communication system for your class.

Set every EDU:BIT in the class to the same radio group.

The teacher’s EDU:BIT is set to scroll text when it receives a “string” signal and
light up the LEDs on Traffic Light Bit when it receives a“number” radio signal,
whereby ....

Number Light up LED What it means?
Received

A/No [/ False

YELLOW B / Maybe / Not Sure

C/Yes /True

Students’EDU:BITs are set to send a string with the student’s name and then
send a number (1 or 2 or 3) to light up the LEDs on the teacher’s EDU:BIT
when triggered.

Press Button A to send number 1.

Press Button B to send number 2.
Press Buttons A+B to send number 3.

Heve's a tip fov you. Pssign short nicknames (with just two ov
thvee chavactevs) fov each student in ovder to cut down the
text scrolling tirme.




program EDU:BIT to display text and animation on the LED matrix.
download, save, publish and edit MakeCode .hex files.

use input blocks for event-based programming.
create and use variables

use piezo buzzer on Music Bit to play simple melodies.
create and use functions.
read music scores.

program EDU:BIT to control LEDs on Traffic Light Bit - on, off & toggle.
add extensions to MakeCode Editor.

program EDU:BIT to detect objects using IR Bit.

use while loops.

create and use arrays.

program EDU:BIT to read analog values from Potentio Bit.
map analog input readings.

use logic blocks for conditional programming.

program EDU:BIT to detect noise with Sound Bit.
use event triggers to switch between several modes.

program EDU:BIT to control a DC motor - spinning direction and
speed control.
use math blocks to perform arithmetic operations.

program EDU:BIT to control a servo motor - angular position.

program EDU:BIT to light up RGB LEDs on RGB Bit in different
colours/patterns.

Il program EDU:BIT to send and receive radio signals.

*Tick the check box if you've mastered the skill; otherwise go back to the relevant chapter to revise.



NOTE FROM RERO EDUTEAM @ CYTRON
CONGRATULATIONSH

You've made it through all the chapters and learned to code with MakeCode
Editor. We hope you've had fun jazzing up and playing our selection of popular
childhood games. And thumbs up for having developed some handy applications
for your classroom.

By now, you should have a good grasp of what you can do with micro:bit and all
the extra Bits that come with your EDU:BIT board. Psst... do you know that you can
break off each of the Bits?

Go ahead and “break” them if you like. Once broken from the main board, you can
build new projects with the various Bits; you'll need to connect them using the
plug-and-play cables provided.

And now it's time for you to put on your thinking cap and brainstorm for new
games and applications. We can’t wait to see what amazing projects you are
going to come up with.

Remember to share your creations with us. Email or leave us a message on our FB
page. We'd love to hear from you.

Cheers,
Adam & Anna

link.cytron.io/ ]
edubit-resource-hub

www.cytron.io www.fb.com/cytrontech support@cytron.io
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