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Digital Coding (Technologies) – Introduction to Binary

Hello, and welcome to Introduction to Binary, one of a series of short, on demand teacher reference videos created by the Victorian Curriculum and Assessment Authority. In this session, we'll look at where binary is introduced into the Victorian curriculum and gain a better understanding of what binary is, in order to teach the concept effectively.
Binary is first implied in the Victorian curriculum at level 5 and 6, with this content description. "Examine how whole numbers are used as the basis for representing all types of data in digital systems”.  Which brings us to the question – what is binary and how does it work?
Well, as this content description states, binary is a two digit numerical system used by digital systems to represent data. All data, every email, website, video, sound file a user accesses on a computer, smartphone or tablet, is understood by the digital system as a series of numbers – ones and zeros, calculated and represented at incredible speeds.
At its core, a digital system is a machine that understands only two things. If it's receiving a digital signal, or if it's not. Much like a light bulb, it's either on or off. We represent these states numerically, on being one and off being zero. The central processing unit or CPU receives these one and zero signals from the software, as well as hardware components such as keyboard and mouse, and processes them.

Delivering instructions throughout the system. Modern CPUs can process billions of these ones and zeros per second. As humans, we can't process anywhere near that many numbers at once. So let's look at this. What number would you read this as?

Using decimal place value, we would ignore all of the zeros before the one, and read this as 10. That's because we understand decimal and we know that by using the 10 numbers, zero through nine, in these place value holders, we can represent any number imaginable.
Digital systems don't recognise 10 numerals. They recognise two – off or on. One or zero. And so the place value holders in binary are very different. Here we see the first place is one, then two, four, eight, and so on, doubling each time.
Reading this place value system, there is zero in the 128 column. Zero in 64, zero in 32, zero in 16, zero in eight, zero in four, one in two, and zero in one. Meaning this is the binary representation of two. In this example, there is one in the two column and the one column.
Two and one is three. This is the binary representation of three. In this example there are ones in the 64, four and two columns. In a moment, the word 'pause' will appear on the screen. Pause the video and take as long as you need to figure out the number being represented here.
This is the binary representation of 70. 64 plus 4 is 68. And 2 more is 70. Now, instead of reading a represented number, we'll write a number in order to represent it in binary. I'm going to represent the number 100. Always start at the left and work right.
So 128 is larger than 100. It cannot be used to represent 100. So we'll place a zero in that column. 64 is less than 100, so a one goes in the 64 column. 100 take 64 is 36. So we have 36 remaining. 32 is less than 36. So a one goes in the 32 column, leaving me with four remaining. 16 and 8 are both larger than four. So they both receive a zero.
Four is one number, so a one goes in the four column. Leaving me with zero remaining. Zeros go in both the two and the one columns. Here I have 01100100 – the binary representation of 100.
Here is a blank chart for your reference. Again in a few moments, you'll be able to pause this video. On a piece of paper I want you to write the binary representation of your street number and your age. Remember to start at the left most column, and work towards the right.
How did you go? Obviously the numbers you've represented are unique to you, so I can't demonstrate a solution. But if you followed the process from left to right, I'm sure you achieved success. This is important, because these ones and zeros make up every piece of data processed and represented by a system.
Each one or zero is called a 'bit'. We call eight bits a 'byte'. We call around a thousand bytes a 'kilobyte'. We call around a thousand kilobytes a 'megabyte'. We call around a thousand megabytes a 'gigabyte'. And this is where students begin to understand more concisely.
Let's imagine we have a mobile phone that has a 2 GB hard drive. This means that the hard drive on the phone can store 2 GB of data. 2 GB of data is approximately 17,179,869,184 bits. Or, 17,179,869,184 ones and zeros. We want students to understand that every photo, video, email, web page, song or game that they access on digital systems is represented by that digital system in binary units, using ones and zeros.
This sound file has a file size of 39 KB. Which is approximately 319,488 bits. Or ones and zeros. This photograph of myself has a file size of 171 KB. Or, 1,400,832 bits. Or, ones and zeros. This five second video has a file size of 14.3 MB. Or, 120,242,560 bits. Or, ones and zeros. If a student was to store these files on their device, they would have used 124,162,880 bits of the available space.
This understanding is important when students are creating digital solutions. If they create a website or a computer program that is too large, it may not physically fit onto a device's hard drive. Or it may be too big to load or run effectively. So this content description, "Examine how whole numbers are used as the basis for representing all types of data in digital systems" is asking us to help our students understand that every app, website, photograph, song file or email is represented in devices using binary to represent data.
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