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[bookmark: _gjdgxs]Lesson 1: How does a digital device work?
[bookmark: _6lxzp7kp70br]Introduction
This lesson introduces the concepts of input, process, and output. These concepts are fundamental to all digital devices. 
[bookmark: _fp8x5qpg7puk]Learning objectives
To explain how digital devices function
· I can explain that digital devices accept inputs
· I can explain that digital devices produce outputs
· I can follow a process
[bookmark: _dba007rk0n4j]Key vocabulary
Digital device, input, process, output
[bookmark: _3znysh7]Preparation
Subject knowledge:
· You will need an understanding of digital and non-digital devices. The key difference between them is that a digital device is capable of some processing, ie it has functions beyond being either on or off. 
· You will need to be familiar with the concept of input, process, output (IPO), which underpins all digital devices. 
· There are cross-curricular links with maths for IPO, which can be referenced during this lesson.

You will need:
· Slides
· Activities:
· A1 Handout – Sorting images (optional)
· A2 Activity sheet – Exploring inputs and outputs
· A2 Answers – Exploring inputs and outputs
· A3 Activity sheet – Processes
[bookmark: _q05kqxp07xc3]Assessment opportunities
Introduction: You can examine learners’ prior knowledge and determine whether they can identify digital devices.
Activities 1 and 2: You can assess whether learners can identify inputs, processes, and outputs.
Activity 3: You can assess whether learners can apply knowledge of inputs, processes, and outputs to create their own IPO machine.
Plenary: You can assess learners’ understanding of inputs, processes, and outputs in relation to a digital device.
[bookmark: _b7qzu8ibnfcf]Outline plan
Please note that the slide deck labels the activities in the top right-hand corner to help you navigate the lesson. 

*Timings are rough guides
	Introduction
(Slides 1–3)

5 mins
	Display slide 2 and introduce the learning objective and success criteria.

Display slide 3. Click through the images on the slide and ask learners which of the digital devices shown on the slide they recognise, and whether some or all of them have anything in common. When the final image has been displayed, tell learners that all the images are of digital devices. Explain to learners that through the lessons in this unit, they will develop their understanding of digital devices, how these can be connected, and what the benefits of connecting them are.

	
	

	Activity 1
(Slides 4–5)

10 mins
	Sorting objects

Display slide 4. Show learners images of a range of objects, and ask them how they would sort them into two groups. Record their responses and discuss ideas, eg “objects that are the same colour”, “objects that have buttons”, or “things that you play on”. 

Discuss how learners have sorted the objects, emphasising that there is not a ‘right’ or ‘wrong’ way of sorting them.

Note: If you like, you could provide learners with printed images from the A1 Handout and ask learners to physically sort the images.

Display slide 5 and show learners one method of sorting the objects. Ask them why they think the objects have been sorted in this way. A misconception may be that the groupings are ‘electrical’ and ‘non-electrical’ — if this were the case, the torch and lamp would be in the other group. Explain to learners that:
· The objects are grouped into digital and non-digital devices
· A digital device processes information digitally, which means that it does something beyond being either on or off


	Activity 2
(Slides 6–9)

20 mins
	‘Input, process, output’ machine

Display slide 6. Explain to learners that we can tell whether something is a digital device by applying the ‘input, process, output’ model. 

Open a word processing program, such as Microsoft Word or Google Docs, and demonstrate pressing buttons on the keyboard (the input). Then, discuss what the computer is doing: following the program for the button that you have pressed (process), and then showing the correct letter on the screen (output).

The slide illustrates the ‘input, process, output’ model that you have just demonstrated, and you and learners will explore this model in more detail throughout the rest of the lesson.

Note: Now, learners are going to explore the concept of the ‘input, process, output’ model without the complexities of digital devices.

Display slide 7, which includes animations for you to click through to demonstrate examples of processes. First, demonstrate a simple process to learners: taking a football or star (an input) and passing it through the machine so that it gets bigger (an output). Ask learners to explain what process the machine is carrying out. 

Demonstrate a second process, and ask learners what process the machine is carrying out (multiplying by two). 

Show a machine that carries out a process using numbers (2 becoming 4). Ask learners to discuss whether there is more than one possible explanation for the machine’s process. 

Show an additional example (5 becoming 7) and ask learners if they can now explain the machine’s process. 

Finally, show the process. Discuss with learners whether the machine works with any number. 

Display slide 8. Tell learners that they will now find the inputs, processes, and outputs for the machines on the A2 Activity sheet. Check learners’  understanding of the activity sheet — this could include relating the activity sheet to prior learning in maths — then, ask learners to complete the activity sheet. If you like, ask learners to work in pairs, so that they can review their ideas with each other.

Scaffolding opportunity: Use questioning to ensure that learners understand how the function machines are working. For example, ask learners why they wrote a number, or how they knew what to do. In this activity, the concept is important, rather than mathematical accuracy.

Display slide 9. Review the answers with learners.

Explorer task: Explain that a laptop has at least three inputs and three outputs. Remind learners that you discussed one of each (keyboard and screen) earlier in the lesson, and ask whether they can identify any others. Learners should consider all of the tasks that they can use a laptop for. Learners might give the following answers:
· Inputs: Mouse, ‘on’ and ‘off’ button, camera, microphone
· Outputs: Speakers, lights (‘power on’, battery status, ‘Caps Lock on’)


	Activity 3
(Slide 10)

10 mins
	Processes

Display slide 10. Ask learners to create an ‘input, process, output’ machine on the A3 Activity sheet. This is an opportunity for learners to demonstrate that they can apply the learning from the previous activities. Learners may choose to process images (for example, something becoming larger or smaller) or numbers (any operation).

Scaffolding opportunity: You can provide prompts to learners if they need additional support. For example, you could suggest that they try making a number larger or smaller.

Explorer task: Ask learners to discuss what the input, process, and output are when opening an app or program on a laptop or tablet. For example, would they use the keyboard to do this? Learners should suggest the following process: “I use the trackpad or touchscreen (input); the program tells the computer what to do when I tap or click on this picture (process); the screen shows that the app or program is now open (output)”.






	Plenary
(Slide 11)

3 mins
	Recap

Explain that learners are now going to relate the ideas of input, process, and output back to a real-world digital device. Show the image of a digital camera on slide 11 and ask the class these questions about the device: 
· What is this digital device? 
· What does it do? 
· What is the input? 
· What is the process? 
· What is the output? 
Using the example responses below, assess how effectively learners can link the ‘input, process, output’ machines that they have been looking at to a real digital device.

	Digital device
	Input
	Process
	Output

	Digital camera
	Pressing the button
	A picture is taken
	A photograph




	Next time
(Slides 12–13)

2 mins
	Review the ‘Assessment’ and ‘Summary’ slides.
























Resources are updated regularly — the latest version is available at: ncce.io/tcc.
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