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Digital Coding (Technologies) – Digital Devices in the Digital Technologies Curriculum (F-10)
Slide 1: Introduction

Welcome to Digital devices in the Digital Technologies Curriculum, a video presentation created by the VCAA. 
Slide 2: Digital Devices 

Digital devices can be used to support the teaching of the Digital Technologies Curriculum. For the presentation today, we're talking about digital systems that students can program. Something they can use to create an algorithm. A device that will accept user input.
It stores and processes data, and it will produce a form of output. That output will vary from device to device. It could mean sound, it could mean movement, it could mean printing something to the screen. Students working towards Achievement Standards as they demonstrate the understanding and application of coding concepts throughout the curriculum.
These will often be presented in combination in student learning. Each different level of the curriculum adds complexity in a continuum of learning. Which you can see from the Scope and Sequence on the VCAA website. 
Slide 3: Algorithmic Development

Tracing Algorithmic development through the continuum of learning, our Foundation to 2 and our Year 3 and 4 students start initially with the linear path.
Their algorithm has one path to take. They move into responding to user input in the 3 - 4 area where an algorithm steps through in response to a user or begins in response to a user's action. Building on that complexity, the programs then will branch where a user input or another condition, selects a different set of instructions.
Moving towards level 6. Students begin to work with iteration, where they can repeat part of all of a program or algorithm a number of times, or until a condition is fulfilled. Moving on in complexity towards level 8, students begin to work with functions, discrete groups of instructions that can be called in defined conditions.

Students working towards level 10 will begin to work with modular programming as they experiment with object oriented programming. Where they call out to another set of instructions or another library of code that has a more specific purpose or focus. 
Slide 4: Devices Discussed

The devices that we discuss today are not a shopping list. However, these are many of the common devices that are being used in Victorian schools at present.

Before choosing a device it is important to look at how it will be used within your school environment. Digital Technologies as a learning area is not about devices. Approximately 50% can be taught without the need to use digital devices.
If you are going down the path of purchasing, it is important to think about your school's context, how long the devices will be used in numbers of years, and the potential to use these devices in other curriculum areas. It's a very important consideration to understand whether any other equipment is necessary to operate these digital devices.
Will they work with tablet devices? Will they plug in and be powered by a computer? Is it powered by an internal battery or rechargeable batteries? Or disposable batteries? A list of digital devices is what follows.
Slide 5: Bee-Bot and Probot 

A list of digital devices is what follows.
The Bee-Bot is a very familiar device to many teachers working with Foundation to 2 students. It has a direct input where buttons are pressed on the back to move it forwards, backwards, turn right or turn left. And the memory can store up to 40 commands. These are very useful in developing basic algorithmic understanding in the Foundation to 2 students. And some students in the levels 3 and 4. The limitations are that they cannot perform branching or looping operations.

The ProBot is like the big brother of the Bee-Bot with more precision available in turns and in distances. For example, the ProBot can be used to turn left or right at any angle with direct input using the buttons on the back. Programs can also include procedures which users can create. There are touch, sound and light sensors on the ProBot. And it's compatible with the K'NEX construction system.
Slide 6: Ozobot

The Ozobot is a very small device that can be programmed using textas in four colours. Black for a main path, and combinations of red, blue and green. It moves on to block based programming through an app called OxoBlockly. There are iOS and Android apps, but it's mainly a device for web based programming.
Slide 7: Edison

The Edison is a small robot that can be programmed in a number of different ways. The Edison can scan barcodes, it can be programmed via a computer with block based languages. And online these are called Edware and the Edblocks app. The Edison is also extendable to the Year 7 and 8, and the 9 and 10 curriculum where it can be programmed in a text based variant of Python called EdPy. The Edison can play music, it can use sensors to avoid obstacles and follow lines, and the dots on the back make it compatible with Lego.

Slide 8: Sphero Sprk+

The Sphero Sprk+ device is paired via Bluetooth to the Sphero Edu app which runs on either iOS or Android devices. It can be programmed in a number of ways depending on the ability of your students. The Sphero can be programmed by drawing directly onto the device's screen. It can also be programmed in a block based environment and extended to JavaScript programming for capable students. The output produced by a Sphero can include movement, different coloured LEDs, and sound, which is played through a tablet or smartphone. There is a strong online community to present different ideas and tutorials for the Sphero devices.
Slide 9: Makey Makey

The Makey Makey is an interesting inclusion in this list. It acts as an extension for a keyboard or mouse, or a computer. Other keys are accessible on the reverse of the board, and control of a track pad is also available on the back of the board. The Makey Makey is not programmed, however it acts as a peripheral device that works in conjunction with programming languages such as Scratch. In this way it can be used in creative ways such as a customised game controller, it can measure reaction times, it can be a sound machine, it could be used as a 'smart bin' or to create interactive displays around your school. 
Slide 10 & 11: BBC micro:bit

The BBC micro:bit is a very small micro controller board. It's main output is a group of five by five LEDs. For input there are two input buttons, A and B, on the front. There is also a reset button on the back. In terms of sensors, the BBC micro:bit includes Bluetooth, a compass and an accelerometer. There are three input pins and also power out, where you can connect to external devices. The micro:bit features block based coding. It can also be used to be programmed with JavaScript. And it connects via a micro USB to a power source or a computer. 
The main programming environment for the BBC micro:bit is makecode.microbit.org. Which does feature some very strong tutorials for beginning students.
Slide 12: Dash & Dot

Other common devices used in primary schools are Dash & Dot. These are programmed via block based environments with a tablet and connect via Bluetooth. In terms of sensors, Dash & Dot feature a microphone, speakers, lights, a proximity sensor in terms of distance, and Dash, the larger unit, features motors. 

Dash is mobile, whereas Dot is stationary. Students get a lot out of these devices. They feel that these devices have a personality. This is as a result of some pre-programmed behaviours and speech or audio files. There are quite a number of iOS and Android apps that can be based with different peripheral devices for Dash & Dot.
Slide 13: mBot

The mBot is another device that is based on Arduino. It can be programmed via block based programming through the mBlock and the MakeBlock apps. It can be programmed on PC, Mac, iOS, Android and Chromebooks. The basic mBot features line detection, obstacle avoidance through an ultrasonic sensor, you can also add light sensors, lights, and basic sound output.
Many of the mBot models come with an infra-red remote. You can choose whether you're going to connect via Bluetooth or via USB and a dongle. These come in a kit. They are quite enjoyable to build. And you can have students involved in that process as well. These are also compatible with Lego, to take further in student learning. 
Slide 14: Lego Mindstorms

The Lego kits, Lego Mindstorms NXT and the more modern EV3s are also programmable. They can be programmed with apps and websites on PC, Mac, iOS, Android and Chromebooks.
They mainly feature block based programming and are compatible with other Lego kits. Some of the sensors include a balance or tilt sensor, and a light detecting sensor. There is also touch. The motors have rotational sensors so you can be quite fine-tuned with how far you want a wheel to turn.
Slide 15: Hummingbird Duo

The Hummingbird Duo Kit is a classroom set that features a plug and play board, on the other side there is an Arduino. These can be used to create and program small robots, combined with craft materials and other electronic components. Block based programming for the Hummingbird board is done through an environment called SNAP! It's also extendable with Scratch on the PC and Mac.
For those with iOS and Android, there is a BirdBlox app which requires an additional Bluetooth dongle for the board. The Hummingbird Duo comes with a wide array of sensors. Light, temperature, distance and rotation.
Slide 16: Lego WeDo

The Lego WeDo kit is a smaller kit than those previously mentioned. You can create objects and vehicles that can then be modified to suit the purpose of the students creating them. It's interactive through a light sensor, a tilt sensor and a motor. 
Three of those sensors are provided in the Lego WeDo kits, although there are only two slots on the smart grid to allow for programming. Programming is completed in a Lego WeDo app, and it is block based. There is the ability to link this to Scratch on a PC. 
Slide 17: Arduino Micro-Controller Boards

Arduino micro-controller boards are becoming more popular in secondary schools. They're programmed using a C or C++ programming environment which is downloaded from www.arduino.cc. 
This board is a micro-controller that can take input, process data and produce output. It connects to a range of sensors which are readily available. There are different models, some of which will feature Wi-fi and Bluetooth capabilities. And a big feature of the Arduino micro-controller boards are the GPIO, the general purpose input and output pins.
Slide 18: Raspberry Pi

The Raspberry Pi is a single board computer which generally runs on versions of the Linux operating system. It connects to an outside display using HDMI, and is controlled with keyboard and mouse via USB ports. The Raspberry Pi also features GPIO pins, Version 3 and the Zero-W have wireless and Bluetooth built in. Most of the Linux operating systems will feature Scratch and Python. For these are readily available for students to begin their programming journey. There are many peripheral devices that are required to run a Raspberry Pi effectively.
Slide 19 & 20: Digital Devices in the Curriculum

This grid can give you a visual indication about where many of the devices mentioned today will fit in alongside the Digital Technologies Curriculum. Feel free to pause this and review where these devices can be used to address the different levels within the Digital Technologies Curriculum.
Slide 21 – 24: Using Digital Devices 

In using digital devices for learning, it's important to be aware of the design cycle as part of the Creating Digital Solutions strand where students will begin by analysing a problem, they will design a solution to the problem. They need the time and the opportunity to develop that solution and to evaluate whether it did indeed meet the needs of the solution. 
Using devices allows students to readily collaborate. Where classes can cultivate a collective expertise as students build their knowledge together. Working together, students can solve problems, and they have another group who can be involved in beta testing. Testing the solution before it goes to the whole class, or to a wider audience. Working in groups allows students to simulate the code by writing it down, flowcharting it, and physically walking through what they expect their solution to achieve.
In terms of audience, it's important to think about who sees, uses or evaluates the finished solution. Who will be getting their hands on the device to test whether it's solved the problem? In terms of solving these problems, a mix of plugged and unplugged learning allows students to transfer their learning from one area to another. It allows to take the same concepts from multiple platforms and environments, and different devices.
For example, the process of getting branching happening on the Sphero is very similar to the blocks where we get branching occurring on a Raspberry Pi. The skills that can be used to demonstrate understanding in other curriculum areas through cross curriculum connections allow for areas such as maths, science, the arts and geography to be involved in these digital solutions.
When using devices to support student learning, it's important to design the assessment when you are planning to use these devices. Thinking about what skills the students will need to demonstrate. How will they demonstrate these skills? And which elements of the project would be solo, partner or group work?
Attempting tasks first allows teachers to understand where the trickiest points of the task is, for using that particular device. So you're aware of where explicit teaching is necessary to support student learning. This allows for the creation of some 'just in time' workshops when a number of different students or groups reach that point in their project.
This allows you also to target your time and the support materials if you're creating anchor charts or finding different support websites or creating FAQs, frequently asked questions documents. Finally, we recommend celebrating both successes of students and also celebrating failure.
Many students will try something new, and most of the time it won't work first time. It's important to recognise and in fact praise the effort of going outside of their comfort zone.
Thank you for joining us for Digital Devices in the Digital Technologies Curriculum.
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