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Digital Coding (Technologies) – Introduction to the Digital Technologies Curriculum F-6

Slide 1: Introduction

Welcome to an introduction to the Digital Technologies in the Victorian Curriculum.

Slide 2: Overview

In this session, we'll be introducing the Digital Technologies Curriculum and unpacking the content, covering what specifically is the Digital Technologies Curriculum area.

We'll also be taking a look at the aims of the curriculum, key concepts and ways of thinking which underpin the curriculum. I'll be showing you how to access our online curriculum materials that support the implementation. Furthermore, we'll be covering the three strands of the Digital Technologies Curriculum and also showing you where to access more resources that have been produced by the VCAA.
Slide 3: Digital Technologies Curriculum

Let's get started with the curriculum.
Slide 4 & 5: What is Digital Technologies?
Digital Technologies is a curriculum area within the Victorian curriculum, just like other subjects such as mathematics, art and physical education.
It allows students opportunity to develop computational, design and systems thinking. Within the Digital Technologies curriculum area, students become familiar with digital systems and how those systems interact and communicate in networks. 
There is a strong focus on students using Digital Technologies to design, create and evaluate digital solutions, to become confident developers of digital solutions through a problem-solving methodology.

What is Digital Technologies?
Thinking underpins the curriculum and there is a strong focus on using computational thinking along with design and systems thinking to solve problems. Although there are elements that refer to coding throughout the curriculum, there are only four content descriptions from the Scope and Sequence that specifically refer to coding. Many aspects can be explored with unplugged activities. Unplugged activities are activities that can teach concepts and knowledge in digital technologies without the use of a computer or digital device.
Slide 6 & 7: Aims of the curriculum

Aims of the curriculum
It is important to read the aims of the curriculum to get a thorough understanding of the curriculum and the continuum of learning in this curriculum area.
We want students to be able to design, create, manage and evaluate digital solutions. We want them to use computational thinking and key concepts such as abstraction, data collection, representation and interpretation, specification, algorithms and implementations, and we'll be going through some of these a little bit later.
We want them to be able to confidently use digital information systems and we want them to be able to apply protocols and legal practices that support safe and ethical and respectful communications and collaborations with audiences. We also want them to apply systems thinking to monitor, analyse, predict and shape interactions between information systems.
The curriculum provides students with a continuum of learning so that they can confidently use digital systems to create innovative and creative digital solutions, to consider the ethical and legal implications of what they have created, and to evaluate the effectiveness of their digital solution through using evaluative and analytical thinking.
Slide 8: Progression of Programming Languages F-10

There is a progression of programming throughout the curriculum. Programming is expected at levels 3 and 4 at can begin earlier depending on your context. For levels 3 to 6, students use a visual block-based programming environment like Scratch or Hopscotch on their iPad. At levels 7 and 8, students start to progress to using general purpose text-based languages such as Python or Java Script. And at levels 9 and 10, students move into object orientated programming.
Slide 9 – An Important Distinction
An important distinction needs to be made. The Digital Technologies Curriculum area is not ICT.
It is important to make the distinction between digital technologies the curriculum area set out in the Victorian curriculum and ICT, which is embedded across the curriculum and is often taught at the point of need. Other subjects will refer to and use digital technologies within the curriculum area, but this is not the same as teaching the Digital Technologies Curriculum.
The Digital Technologies Curriculum sets out its own content descriptions, along with key concepts, skills and ways of thinking specific to the area. However, students can develop and demonstrate their understanding of concepts and content in the Digital Technologies through the use of a range of ICT tools and skills.
Slide 10 & 11: Why Digital Technologies?
We want students to develop specific ways of thinking, we want them to develop problem-solving, and we want to have them as developers of innovative and creative solutions. Digital Technologies provide students with those specific skills that can be understood and carry out through the use of programming languages. The use of computational design and systems thinking also contribute to this problem-solving approach in the curriculum. We want our students to become confident developers of digital solutions.
We want our students to move from being users and consumers of digital technologies to being creative problem solvers and producers of digital solutions. We want students to be able to solve problems with computers and digital technologies.
Slide 12 & 13: Key Concepts

Underpinning the learning in Digital Technologies is a set of concepts that establish a way of thinking about problems, opportunities and information systems that provide a framework for knowledge in practice.
If we have a look at the key concepts, in this table we have the concepts on the left-hand side and their definitions on the right-hand side.
First concept is abstraction. So we're hiding details not directly relevant, and it allows for solutions to be transferred across context. What we are looking for here is what are the important parts of the problem.
Secondly is data collection – creating information and utilising it in different ways to extract meaning. This can include collecting data such as user input, data from Census and representation and visualising that data and how it is shown back to the user.
Thirdly we have specification, algorithms and development. Specification is defining or decomposing a problem precisely and clearly. Algorithms are simply a sequence of steps and decisions – yes/no or true/false – needed to solve a problem. And development is the creation of the digital solution and an iterative process of testing and reviewing. Digital systems – so, we're looking at the connected hardware, software and networks and methods of communication.
And lastly, interactions and impacts. How people actually interact with technology and the effect on the society and the environment. Interactions are how people are able to successfully use the digital solution. Are there assumptions about ability, knowledge or intended audience?

And impacts. What environmental, social and economic ramifications from the use of a digital system could there be, including ethical and legal obligations concerning data?
Slide 14 & 15: Ways of Thinking

Let's look at our ways of thinking.
There are three ways of thinking that underpin Digital Technologies Curriculum.

The Digital Technologies Curriculum is framed around three distinct ways of thinking. These ways of thinking need to be explicitly taught beginning at the very earliest years. The curriculum is not, as often thought, about teaching students to code. However, coding or programming is a way in which students will develop and create the digital solutions for a specific purpose. Let's unpack these three areas.

Slide 16: Computational Thinking

Firstly, we have computational thinking.
Computational thinking underpins the Digital Technologies Curriculum. It involves learning to break problems down or decomposition into their component parts, organising the data and creating step-by-step instructions or algorithms to design and implement a solution.
Slide 17: Design Thinking

Next we have design thinking.
And this is the process of generating ideas when developing a solution. What if? Wouldn't it be great? How about? Why don't we? And is there a better way? Design thinking involves a process of understanding a problem to generate creative and innovative solutions. It requires students to think about current solutions that may exist and generate ways to improve on them. Students learn to visualise their solutions through a range of processes and then make sound evaluations about their own designs or those of their peers.
Slide 18: Systems Thinking
Thirdly, systems thinking.
Systems thinking allow students to develop the skills necessary to consider the way in which their design interacts in many different situations. Through their primary years, students will learn about components of computers, how they connect to a system. However, as they progress through the curriculum, students will begin to consider the impact of their digital system from a broader perspective and how the system meets the needs of a variety of people and situations.
The curriculum also encourages students to be discerning decision-makers about considering different ways of managing the interactions between the digital systems, people, data and processes, and weighing up the possible benefits and potential risks for society and the environment.
Slide 19 & 20: Accessing the Digital Technologies Curriculum
Accessing the Digital Technologies Curriculum.
http://victoriancurriculum.vcaa.vic.edu.au/technologies/digital-technologies/introduction/rationale-and-aims
Let's take a look at the current curriculum documents. The Digital Technologies page of the VCAA website provides a range of information and links to resources, including curriculum documents.
You'll see supporting documents on the left-hand side menu, and we can access the curriculum through the link in the middle of the page, which is just here.
Slide 21: Curriculum

http://victoriancurriculum.vcaa.vic.edu.au/technologies/digital-technologies/curriculum/f-10#level=3-4 
By clicking on this link, you'll see the continuum of the curriculum. We have foundations to level 2 across the top. In the middle we have levels 3 and 4 and levels 5 and 6.
On the right-hand side at the top, you will notice the next button which will also allow you to access the 7 and 8 and levels 9 and 10 as well. As we go down the page, firstly we have a level description and then you will notice that the page is broken up into the three strands of the curriculum which we will have a look at in a moment, which are digital systems, data and information and creating digital solutions.
If you choose the level description and click on the show more button, you'll find that you will get a more in-depth view of the curriculum and it provides greater detail about the intent of the learning level. You'll also notice that there is a code for each of the content descriptions which the teachers are expected to teach. If you click on the unique codes for the content descriptions, what will happen is it will bring up the elaborations which look like this. 
Slide 22 – Elaboration

So down the bottom left-hand side, you'll notice the code, which is VCDT Digital Systems 013, and at the top here we've got that content description.

And that is explicitly what teachers are meant to teach the students and then on the right-hand side we've got suggestions of activities to address some of the content description, and it may be part or all of the content descriptions.
These elaborations are for all of our content description. The elaborations are there as a guide. They are not a checklist. You may choose to use them or use an idea from each of them or teach that content description in an entirely different way.
Slide 23 – Scope and Sequence

Next we have our Scope and Sequence.
http://victoriancurriculum.vcaa.vic.edu.au/technologies/digital-technologies/introduction/scope-and-sequence
The Scope and Sequence document shows the continuum of learning across the whole curriculum area. It is not intended for it to be used in isolation but in conjunction with the other curriculum documents.
So you'll notice across the top we have the levels. The levels are F to 2, 3 and 4, 5 and 6, 7 and 8, and 9 and 10. Going down the page, we have our three strands. We have our digital systems, data and information and creating digital solutions. And the very bottom we have our achievement standards.
But firstly, we take a look at level 5 and 6. These are our content descriptions. So these are the content descriptions that teachers are required to teach, and then we have our achievement standards, and this is what the students should be able to demonstrate.
In Digital Technologies, students’ progress along a curriculum continuum that provides the first achievement standard at foundation, level 2, and then at levels 4, 6, 8 and 10. Let's take a look at the three strands that make up the digital technologies curriculum area.
Slide 24 & 25: Strands F-10

Digital systems.
This focuses on hardware, software and networks. Students learn about hardware, software, networks and how data is transmitted between system components and how data is transferred over networks.
The second strand or the middle strand is data and information. It focuses on the properties of data and how that is represented. So we're looking at how data is collected and represented in digital systems, how the data is organised and visualised and how the information can be managed and organised to communicate ideas.
Lastly, we have on the right-hand side creating digital solutions. This explores the interrelated processes and associated skills by which students create digital solutions. Students are involved in the problem-solving methodology of analysing, designing, developing and evaluating digital solutions. They use the three ways of thinking and they apply protocols.
A simpler, more visual way of thinking about the strands can be shown like this. Digital systems - looking at hardware, software and network. Data and information - looking at how data is accessed, collected, represented and visualised. And creating digital solutions – which has the problem-solving methodology of analyse, design, develop and evaluate.
Slide 26 – 28: Digital Systems F-6
Let's take a look, a deeper look, at the digital systems from level F to 6. From foundation to level 2, students identify and explore digital systems with a purpose so they can identify different digital systems and know what they are used for.
So it could be knowing about tablets, computers, and that they have keyboards or touchscreens or camera and microphones to record, and to use those systems for a purpose in their learning.
At levels three and four, students start experimenting with different types of digital system components and peripheral devices to perform input, output and storage functions.
At levels five and six, students begin investigating the ways in which digital systems can be connected through a network and how digital devices talk to each other to send and receive information.
A more visual way to look at this, and particularly how digital systems and all of the curriculum is represented as a continuum, this is an example of the digital systems strands F-2. We're identifying digital systems and what they do. And levels 3 and 4 we're looking at peripheral devices and the transfer of data. And at levels 5 and 6 we're looking at system components and how devices are connected to form networks to transmit data. 
Slide 29: Data and Information Strand F-6
If we take a deeper look at the data and information strand, the data and information strand focuses on the properties of data, how they are collected, stored and represented, how they are interpreted in the context to produce information.

So at foundation to level 2, we're looking at recognising patterns, we're collecting data and displaying it digitally and we're sharing ideas and information with known audiences.

At levels 3 and 4, we're looking at multiple representations of data and we're looking at creating information by applying context to that data. We're using data to solve problems and we're safely sharing information, ideas and others.
At levels 5 and 6, students are acquiring, storing and validating data, and they are interpreting data and visualising it. They are also examining how whole numbers are used to represent all data in digital systems. So this is talking about students exploring binary number. They are also involved in projects and planning ideas. 
Slide 30: Representing Data

If we take a visual look at the continuum of representing data from the data and information strand. 
Firstly, at F-2. This is students completing a pictograph of their birthdays. It's representing data in a visual form, or they could be representing that data digitally as well. Year 3 and 4, students were participating in a walk to school month. They collected and displayed their data to compare which representation was clearest in the comparison. Was it the table or either of the graphs? 
At levels 5 and 6, students were exploring binary representations of letters. Here the letters represent the name Edouard, and these are Unicode values stored in 8-bit binary. So this leads to students exploring how text images, video and audio are stored as binary, which is the basis of computing.
Slide 31 & 32: Creating Digital Solutions F-6

The third strand, Creating Digital Solutions, focuses on exploring processes and skills by which students create digital solutions. So if we have a look across the top at levels 3 and 4, students start to define simple problems.
At levels 5 and 6, that complexity is increased where they're looking at functional requirements and also looking at previous problems that they've solved. At levels 5 and 6 in the second content description, students are starting to design user interfaces for digital systems. So this is where some of our design thinking comes in.

If we go back to our algorithms and we're looking at levels F-2 and how students have to follow, describe and represent a sequence of steps and decisions needed to solve a problem, and as we go through, that becomes more complex.

In levels 3 and 4, students describe and follow a sequence of steps and decision-making involving branching. So yes/no, true/false. And we're also looking at the user input when solving those problems.
At 5 and 6, we're designing and modifying and following simple algorithms represented diagrammatically, so that could be flowcharts and also in English, so just basically you'll be able to write out the steps, involving sequence of steps with the branching again from levels 3 and 4, and the iteration which is looping or repeating. 
At levels 3 and 4, this is where the coding comes in. Students are developing simple solutions as visual programs. And at levels 5 and 6 they're developing digital solutions as simple visual programs. So once again, the visual block-based programming. And the last set of content descriptions at levels F-2, exploring safely how to use information systems.
At levels 3 and 4, they're explaining how student-developed solutions and existing information systems meet school or community needs. And at level 5 and 6, how student-developed solutions and existing information systems meet current, future, community and sustainability needs.
You'll notice in the Creating Digital Solutions levels strand, we're looking at a problem-solving methodology when we're creating digital solutions, and the four stages of analysing, designing, developing and evaluating.
If you are going through that problem-solving methodology, you will be attending to all of the three ways of thinking. So this strand requires skills in digital systems, different ways of thinking, interacting safely and appropriately and using technical and social protocols.
Slide 33: Creating an Algorithm 

We have a look at maybe a visual representation of it. We have Year 1 and 2 students mapping out a chess piece from one point to the other, and they might also be representing those steps symbolically with arrows as well possibly.
At years 3 and 4, students created a maze for a soccer ball. A sprite responded to keyboard controls and they were creating a digital solution to a simple problem requiring decision making and user input.
At levels 5 and 6, students solved a problem of navigating a Sphero around obstacles, exploring ways to respond to unexpected changes. They created simple digital solutions to the problem which involved repetition and branching. 
Slide 34 & 35: VCAA Resource

If we move on, we also have a large range of VCAA resources, and this is the page where you'll find our resources.
http://www.vcaa.vic.edu.au/Pages/foundation10/viccurriculum/digitech/teachresources.aspx 
You will see in navigation on the left hand side, in teaching resources, you will find curriculum area plans for all levels, you'll find curriculum planning templates which map out the content descriptions and make sure that you're covering the whole curriculum.
We also have unpacking content descriptions which are lesson ideas and areas for focus from the content descriptions and if you click on the curriculum planning assessment, you will also find indicative progress, which is working and looking at assessment in the digital technologies curriculum.
Slide 36: Glossary

Lastly, don't forget to have a look at the glossary if you need clarification on any of the terminology contained in the digital technologies curriculum. It's a fairly short document, but it is quite easy to read through.
http://victoriancurriculum.vcaa.vic.edu.au/technologies/digital-technologies/introduction/rationale-and-aims 
Thank you for watching.
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