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Curriculum
Level

COMPUTATIONAL THINKING

DE SIGNING & DEVELOPING DIGITAL OUTCOMES

PO 5 Data Computational . PO Digital Digital [ 2
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how wouldy ou fix it? 1 purpose of basnclsnof
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: . Understanding /ot Musi
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- What is a program | CS Unplugged | 3 i Outputs of a | Film making
Computerised step by step o applications Animation
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Outputs Hour of code 4
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INTRO TO NUMBER SYSTEMS
(KHAN ACADEMY)

“Number systems

and binary Intro

V) Khan Academy



http://www.youtube.com/watch?v=ku4KOFQ-bB4

BINARY VS DECIMAL
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BINARY ACTIVITY
OFFLINE!

BINARY WORKSHEET BINARY WORKSHEET

Fill out all the numbers in Binary...

Alli_ _ __ _ Bl2:_ _ _ _ _ C3_ _ ___
Binary counting
1.Choose a number and take that many 4 5. 6:
wkens |\ ] e === [ Y= == - = e arasara
. Fit al g b s
2 Ftall tokens intothe boxes bt tharesa 7 8 lo:
*  Every column of boxes has to be either |
completely full or completely empty. 10: 11 12:
o NohoMibedooumns. [ | T e e e | ] T e e [T
«  You have to fill columns Left to Right
3 When you'e done... | L. L L PR 15 i =
« Write a ZERO (0) on the line beneath
h EMPTY colus
+ Wit s ONE () on the ine benesth 16: 17: 18:
echeuteoloma - | | T et | [T e et | | T e e
4.The answer is the binary number 19: 20: |21:
28 23 _ _ __ || 24:
- L b 5 -
28 _ _ _ _ 29 _ _ _ _ 30 _ _ _ _
S kY 33 ____
EXTRAS FOR EXPERTS:
Can you guess what 32 & 33 would be? What about 1567
How many squares would be in the 6th column?
‘What is the largest column that we use to count in binary?

Can you write your birthday in binary?

Can you write your name?

INTERESTING FACT: Although we have been writing “0's and 1's", our computer
does not store 0's and 1's; it has no way of doing this! It uses physical mechanisms

such as high and low voltage ie 1= High voltage 0 = low voltage



INTRODUCING HEXADECIMAL

EXAMPLE: ] I
0001 1

0010 2

NUMBER 74 0011 3

0100 4

128 |64 |32(16 |8 [4 |2 |1 0101 5

0110 6

STEP 1 0 1 1o (o |10 [1 ]oO 0111 7
1000 8

8 |4 |2|1]8[|4]|2]|1 1001 9

1010 A

STEP 2 | Binary 0 1 (o (o |1 1]0 |1 |0 r -
g 1100 (o]

STEP 3 | Decimal |4 10 e 7
STEP4 | Hex 4 A AL B
11 Fi5)




BINARY & DATA
(KHAN ACADEMY)

HOW COMPUTERS WORK

BINARY
&
DATA

v Khan Academy



http://www.youtube.com/watch?v=ewokFOSxabs

DATA REPRESENTATION

IMAGES
BINARY HEX
01111110 7E
10000001 81
10000001 81
10000001 81
01111110 7E
10101011 AB
11010101 D5
11111111 FF




DATA REPRESENTATION
IMAGES (1-BIT)

8¢ Khan Academy

1 |/ TASK: Change the letter ‘B’ to an ‘A

2

3 In

- (or

5~ var binaryIm

6 ‘60000000 ",

7 ‘11111100°,

8 ‘81100110’ ,

9 ‘8110e110",

1@ ‘e1111000°,

11 ‘811ee11e’,

12 ‘811e0110",

13 '11111100°,

14 ‘860000000

15 1

16 var pixel = 20;

17

18 ~ for (var row = @; row < binaryImage.length; row += 1) {
19 var thisRow = binaryImage[row];

20~ for (var col = @; col < thisRow.length; col += 1) { Y
21 van thicNiait — hinanuTmanalnawllcall-


https://www.khanacademy.org/computer-programming/binary-graphics-1-bit/1008616135

DATA REPRESENTATION
IMAGES (2-BIT)

N# Khan Academy

Binary Graphics 2-bit

1 // TASK: Make repton’'s eyes RED -

2

3 // In 2-bit graphics @@=black, ©l1=red, 1@=yellow, 1l=green

4~ var raw = [

5 '0000111111000000 ", | |

6 '9011001100110000 ", == m
7 '0011111111110000°,

8 '0000111111601600 ", m
9 '0010101010100000 ",

10 '10000101010000008 ",

11 '6000010001000000 ",

12 '0001010001016000 "

13 3

14 var pixel = 20;

15 fill (e, e, ©);

16

17 ~ for (var row = ©; row < raw.length; row += 1) {

18 var thisRow = raw[row];

19 ~ for (var col = @; col < thisRow.length; col += 2) { // step 2

20 var thisDigit = raw[row][col] + raw[row][col+1]; a


https://www.khanacademy.org/computer-programming/binary-graphics-2-bit/1008640425

DATA REPRESENTATION
IMAGES (3-BIT)

N# Khan Academy

o Y/

2

3

4

5 ee1

6 100 R-- : ),
7 // 111 RGB e)

8 ~ var rawBinary = [ // spaces are just for human readability
9 ‘000 111 000 000 110 110 000 0ee’,

10 '111 111 111 110 100 100 110 eee’,

11 ‘000 111 200 000 100 100 000 000°,

12 ‘000 111 000 101 001 001 101 000°,

13 ‘000 111 101 000 101 101 000 101°,

14 ‘000 100 000 00O 010 010 000 0e8’,

15 ‘900 111 000 011 011 011 011 eee’,

16 ‘900 111 200 011 000 000 011 000’

17 1;

18 var pixel = 30;
19 fill (e, @, ©);
20

21 > far _fyvan row — O: rnow ¢ rowRinany Janath: row 2— 1\ S

o Spin-off


https://www.khanacademy.org/computer-programming/binary-graphics-3-bit/1008676750

DATA REPRESENTATION

TEXT

= 0100 0001




DATA REPRESENTATION
TEXT

DOG = 0100 0100 0100 1111 0100 OT111

dog = 0110 0100 OT10 1111 0110 O1M




Value

-
© A N W A OO N 0w o

o

DATA REPRESENTATION

10 o

9«

8

74

3 &

S 5+

44

3

24

1

T 0

3 4 5 6 7 8 9 10
Time Time

Time sample 1 2 3 4 5 6 7 8 9 10
Denary 8 3 i, 6 9 7 2 6 6 6

Binary 1000 0011 ©O111 0©0110 1001 0111 0010 0100 0110 0110



DATA REPRESENTATION
SOUND

Frequency
Controls : < :
how ‘loud > Amplitude Wavelength controls the pitch




DATA REPRESENTATION

Lower Pitch Higher Pitch
//' '-'\\l‘v "v’//.'"' -"‘\\\. AR RN
I\l.\\ // \
Low Frequency High Frequency
Louder
Quieter

Low Amplitude High Amplitude



DATA REPRESENTATION
SOUND

Sound Wave

222222222222222222222222222222222222222




DATA REPRESENTATION
SOUND

Low Sample Rate
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DATA REPRESENTATION
SOUND

High Sample Rate
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