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Computing- Autumn

	Lesson 1- Tinkering with BBC Micro:bit 
FOCUS: To tinker with a new piece of software.   

· I can predict what I think something new will do. 
· I can explore something independently 
· I can explain what I found
Recap and Recall:

What is coding? Using a set of instructions for a computer to understand. 

What are programming blocks? The part of the coding platform which gives the instructions. 

Why are the blocks colour coded? They all belong in the same category as they all have similar attributes. 

What is the process called to fix an error in a code? Debugging
Starter: 

Discuss the learning focus and success criteria and display the presentation. 

Introduce the children to the micro:bit and ask them what they think it does. Ideally, leave one on each table for the children to pass around and talk about. 

At this point, don’t hand they batteries out so the micro:bit won’t actually do anything as the skills here is that the children are predicting what they think it will do by looking at it. 

After they’ve spent some time looking at it, ask them to share the features they recognised ‘there are three buttons’ or ‘these look like lights’ 

Slide 2: explain to the children that the micro:bit is a pocket sized computer and has many features which will be explored in this unit. Open the link https://www.kapowprimary.com/subjects/computing/upper-key-stage-2/year-5/microbit/lesson-1-tinkering-with-bbc-microbit/0 

to show the children what hardware there is on the BBC micro:bit. Children should be identifying these on the micro:bit as they see them. 

What does the word ‘device’ mean to you? 

What do you think it does?

What features so you recognise? 

Main event: 

Use laptops. 

Opening the presentation (laptop version) 

Slide 2: ask the children to discuss the difference between WI-FI, wireless and Bluetooth connections. Explain that these connections are all different.

Wireless- is a term for any device that connects to another device without using wires. 

WiI-FI- allows devices to connect to a network using a wireless connection point. 

Bluetooth- allows devices to share data wirelessly, but does not connect that device to the internet. 

Slide 3: the children need to use the wire to plug the micro:bit into the laptop via USB before they begin. Ask the children what the difference is between a wired connection and the wireless, Bluetooth connection- no pairing is required with a wired connection as you can only control it from the laptop it’s plugged into. 

Slide 4: visit the website https://microbit.org/code/ and select ‘Go to MakeCode editor’. Select ‘New Project’ and demonstrate how to create a basic program that displays “Hello!”. To do this select the following blocks: 

On start. 

Show string- “Hello!”

Explain that once the program has been created they must select ‘Download’ to receive the program from the internet, where it will then be stored in the ‘Downloads’ folder. 

Open this folder, locate the file and right click on it. Go down the menu to ‘Send To’ and then select the micro:bit- the yellow light on the back of the micro:bit will be flashing whilst it is receiving the program. 

Slide 5: ask the chidren what they think ‘tinkering’ means. If the children are new to tinkering, explain what it is and why this is important in Computing. Remind children that it is important to think about what happens in a planned cycle of predict > test> reviews, which is described in the success criteria. 

The children can get started exploring the blocks within the editor to see what they can do. 

Throughout the lesson, ask the children to share with the class anything you see that looks interesting- explaining how they did it. Continue encouraging the children to try each of the different block sets and consider how they could use those blocks in a program when they weren’t just experimenting. 
Differentiation: 

Pupils needing extra support: Should focus in using the blocks in ‘basic; including the ‘on start’ and ‘forever’ blocks that are there in the beginning. 

Pupils working at greater depth: Could build on each idea they have, before moving on to a new one; should reflect on what they’ve created and what they could do to improve.
Plenary:

As a class, discuss the following questions: 

What was your favourite thing that you discovered? 

· How could a micro:bit be used in a real life situation? 

	Lesson 2- Programming an animation  
FOCUS: To program an animation 
Success Criteria:

· I can decompose an animation into a series of images 

· I can explain the difference between ‘on start’ and ‘forever’ blocks. 

· I can choose the blocks I need for my program

Racap and Recall: 

What is a micro:bit? A small compact computer that you can code

What is a Bluetooth connection? Device to device connectivity, for example sharing images between two smart phones. 

What is the process called when connecting the micro:bit device? Pairing

What blocks did you explore last lesson?
Starter: 
Discuss the learning objective and success critiera and display the presentation. 

Show the children the stick man animation project using the mircro:bit emulator. To do this follow these instructions: 

· Download the micro:bit stickman animation .hex file from the ‘Downloads’ sections. 

· Drag and drop the downloaded file onto the micro:bit website 

Select full screen so the code is no visible to the class. 

Ask the children to discuss how it might work and what the program is. Invite the children to share their ideas. 

Display the code for the children to see. On the editor, remove the second two LED blocks, so the first picture can be seen and then swap it for the second picture and so on, so the children can see the three separate images. 

Slides 2 and 3: explain that by carefully choosing the sequence we were able to create an animation. Discuss how, when animations are made, the images need to be similar enough to those either side of them to show the movement. Otherwise, it would look like a random set of pictures. 

Demonstrate how the code can be downloaded from the computer or tablet to the micro:bit. Show the children the code running on it while they pass the device around, watching the animation. The program can be created on several micro:bits if available. 

Main Event:

Slides 4 and 5: explain to the children that they will be planning and coding their own animation. Show them the activity micro:bit grids and inform them that their image need to fit in the 5x5 grids. Explain that each square will be a part of the image- refer back to the stickman animation if needed. 

Give the children some time to come up with their own animation ideas. 

Hand out the activity BBC micro:bit grids to plan their animation. Inform the children that three images is a good number to aim for, but some children may wish to add more. 

Once they have completed their designs, invite the class back together to discuss programming their animation on the micro:bit 

Slide 6: explain that when a new project is created, there are two blocks already displayed in the editor. 

‘on start’ 

‘forever’ 

Ask the children: 

Which one will we use for this project? 

Why do you think that? 

Allow some time for discussion before sharing their ideas. 

Slide 7: explain that with the ‘on start’ block, the instructions start as soon as the code has loaded and so you often miss it even happening. Inform the children that you are unlikely to use ‘on start’ for code that shows an output as it only runs once. Explain that usually this would used to reset a program for example setting a score to zero as soon as the program loads. 
Slide 8: explain that the ‘forever’ block is a loop block and is one way of including repetition in programs. Inform the children that this block ensures that the animation keeps playing as long as required. 

Slide 9: the children can now begin programming their animation using their plans on the BBC micro: bit grids resource. If children are in need of extra support, encourage them to use the ‘Show Icon’ block in ‘Basic’ which has some images already created. 

If any children finish early, challenge them to make the animation start in response to an input, for example a button press or shake. They will also need to explore different loops so that their animation keeps looping after the input command. 

Differentiation: 
Pupils needing extra support: Could use the icons to create the animation or give examples of 5x5 images to recreate on the squared paper.   
Pupils working at greater depth- Could create an animation with more images. Should control the animation by adapting the program so that it starts on an input eg button a being pressed or shake. 
Plenary:
At the end of the lesson, host a ‘gallery; where the children can showcase their animations. Ensure all the animations have been downloaded to the micro:bit (as opposed to being on the on- screen emulator) and ask the children to place them on their tables. 
Ask the children to think of two questions they want to ask their friends about their animation. For example: 

· How many images make up your animation? 

· How did you make it look like it’s moving? 

· Where did you get your idea from? 

· Why did you put the images in that order? 

· What would you do next to improve? 

Once the children have had an opportunity to see each others work, ask them to share their questions. 

	Lesson 3: Polling Program
FOCUS: To recognise coding structures.  

Success Criteria:

· I can identify some code blocks 

· I can predict what a block or program does

· I can explain how and why a program works. 
Recap and Recall: 
What does the ‘on start’ block do? (It makes the coding instructions start as soon as the code has landed). 

What does the ‘forever’ block do? (It is a loop block- one of the ways to include repetition in a program). 

Starter: 

Discuss the learning objective and the Success criteria and display the presentation. 

Slide 2: Hand out the Activity: Polling program image. Explain to the children they will look at what an existing program does rather than programming their own. Ask the children to discuss the following with a partner: 

· What blocks do you recognise? (The ‘Show Icon’ and ‘Show LEDS’ block)
· What are the inputs and outputs of the programme? (The four inputs are: Button A press, button B press, Button A+B pressed together and shake. The output is the image on the LEDs).
· What do you predict the dark red coding blocks are for? (They are variables- they count how many times a button has been pressed and save the number. When the program starts, they are set to zero.) 
Slide 3: explain to children that this is a polling program- it asks how you feel about something. Ask the children if they have seen something like this before. Take feedback, then explain that these systems are often seen in public buildings such as train stations and museums to record user experience. 

Demonstrate how to download the program to a BBC micro:bit and how it in action. If needed, refer to the guidance powerpoint. 
Main Event:

Slide 4: Introduce the word variables and ask the children if they know what this means. Draw their attention to the root word ‘vary’ and how that means ‘ to change’
Slide 5: display the image of the three boxes and explain that a variable is like a virtual box with its own name. Explain that in these different boxes, words or numbers can be stored which have the ability to change. Inform the children that if you use the variable’s name in a program, it will show the word or number currently stored in the box.
Slide 6: explain that at the start, there is nothing in the boxes, so the computer needs to be told what will be stored in them- usually words or numbers. Inform the children they will use numbers. 

Explain that the reason variables are used instead of the number itself is because the number keeps changing (varying). It would be difficult to write a program with every possible number it would need. Instead, the variable’s name is written, and the computer looks inside the box when it needs to and retrieves whichever number is currently saved. 

Slide 7: refer back to the polling program code. Explain that every time the button is pressed, the number is changed by one. 

· Why on start, are all the number reset to zero? (So it does not continue counting, when the program is changed). 

Slide 8: draw the children’s attention to the following variable blocks: 

· Set (variable) to

· Change (variable) by 

Explain that if you set a variable to one, it will start counting from one; changing it by once will add one to the existing number. 

Inform the children that when they create their programs, they need to make variable, as the computer will not already have variables named ‘happy;, ‘sad’ and ‘neutral’. 

Slide 9: before creating their polling program, ask the children to decide on a topic they will ask about eg: pizza- does this make people happy, sad or neutral? 

Slide 10: if needed, the children can use the coding sheets provided for support (the lesson’s focus is recognising and understanding blocks rather than creating them from scratch). 
Ask the children finish, allow them to test their program by walking around using it, tapping the button and checking the total. 

Differentiation: 

Pupils needing extra support: Should use the colours and icons to help them locate the blocks within the sections; could focus on familiarising themselves with the blocks and interface rather than the variables.   
Pupils working at greater depth: Could be challenge with following ‘What if’ questions: 

· What if there were no instructions under ‘on start’? (The program would not know the starting value for each variable.) 

· What is we changed ‘set (variable)’ to 5? (It will start the count on 5, adding 1 each time the button is pressed). 

· What if we changed ‘change (variable) to -1? (The program would start on a minus value meaning that the total would not be the actual amount of times pressed.)   
Plenary: 
Open the link: https://microbit.org/code/ so the children can see the code they have been working on. Ask the children to discuss their polling programs and share if they changed any of the variable values. 

If time, challenge the children with the what if questions above.

	Lesson 4: Programming a pedometer
FOCUS: To create a program for a specific task.
Success Criteria: 

· I can recognise code blocks 
· I can decompose a program 

· I can debug a program 

Recap and Recall: 

What is a variable? (stored information which can change, altering the end result of a program.) 

What other blocks are needed to complete a program that uses variable? (Any of the ‘show’ blocks in the basic category; any of the ‘on’ blocks in the input category). 
Starter: 

Display learning objective and success criteria and display the presentation: programming a pedometer. 

Slide 2: ask the children: What device measures the number of steps we take in a day? (A pedometer- often found in fitness watches). 
Explain to the children they will turn their micro:bits into pedometers. 

Slide 3: in pairs, ask the children to discuss how they could turn their micro:bit into a pedometer (the device will count how many times it has been shaken which represents the number of steps taken.) 

Slide 4: display the code from the last lesson and explain to the children that programmes often take code from one program and turn it into another, with some small tweaks to save time. Explain that as they become more experiences programmers, they collect more chuncks of programs that can be reused to make programming simpler. 

Remind the children that the code from last lesson was programmed to count votes and this time we are counting steps. Inform the children that their knowledge of the polling program will help them with the pedometer program. Ask the children: 

What variable should we think about for the pedometer? (number of steps). 
Main Event

Remind the children how to download the Pedometer challenge.hex file. Explain that that micro:bit will record every time it is shaken and add this to the total number of steps. 
Slide 5: discuss the following questions with the children: 

- Which blocks will we need? (Variable- ‘on step’; input- ‘on shake’ and ‘on button A press’; basic- show number).

- What are the inputs and outputs? The input will be shake and button press; the output will be the number of steps shown on the screen). 

- How will we use a variable? (The variable will count the number of steps. It will need to be set to zero on start.)

Children can now begin to create their programs. Hand out the pedometer algorithm sheet (support sheet provided for children needing extra support). 

Pupils needing extra support: Use the support version of the sheet and use blocks provided to focus on the sequence.    
Pupils working at greater depth: Should decompose the project independently; should complete extension task.   

Wrapping Up: 
Slide 6: once the children have created their programs, invite them back together to feedback. Ask the children: 
Did you encounter any problems? 

How did you fix these? 

Slide 7: hand out debugging tips resource and discuss the process of debugging. Explain that debugging is an important step when creating programs and that having a systematic approach is helpful. 

Slide 8: inform the children they will play a game called ‘Sabotage’- two children swap computers and change three things on the other persons pedometer code. They then pass the computers back, leaving each child a challenge of finding what three things have been changed. 

Encourage the children to run their program and see where errors are, rather than looking at the code to sport something wring- explain that in real life, a program would be run to check for any bugs before checking the code. 



	Lesson 5: Programming a score board. 
FOCUS: To create a program. 
Success Criteria: 

· I can decompose a program 

· I can write an algorithm

· I can debug a program
Recap and Recall: 

What input was used on the micro:bit when it was programmed as a pedometer? (Shake and Button press)

How do programmers save time when creating a code? (They take code from one program and turn it into another, with some small tweaks)

What steps should to take when debugging a program? (Test the code regularly, watch each command as the program runs, run smaller chunks of code at a time.) 

Starter:
Discuss the learning objective and success criteria. 

Slide 2: explain to the children that the program they will be creating today has been loaded onto the micro:bits, but they need to figure out how it works. Hand out the micro:bits and arrange the children into pairs allowing them time to work out what the program on the micro:bit is doing. Children can make notes on WB’s about what they discover which will help them later. 

Slide 3: ask the children to share what they discovered. Inform them that they will be programming the miro:bit to be a scoreboard for a ‘Rock, Paper, Scissors’ championship. Explain that every time player 1 wins a round, they press button a and every time player 2 wins a round they press button b. When someone shakes the micro:bit, they get told how many rounds each player has won. 

Main Event:

Slide 4: explain to the children that before they begin programming, they must write the algorithm needed for the scoreboard programme, thinking about each block that is required. 

Slide 5: before creating their algorithm, ask the children: 

Which blocks do you think you will need? 

What inputs/outputs will your program have? 

How will you use variables? 

Slide 6: hand out the scoreboard algorithm sheets. 
Differentiation: 

Pupils needing extra support: Give sheet one, which shows the most blocks, leaving pupils to work out what needs to happen when the device is shaken. 

Minimal support: Give sheet two, which should the input and the number of blocks in each string. 
Pupils working at greater depth: Give sheet three which shows the different inputs.   
Plenary: 
End the lesson with a best of three Rock, Paper, Scissors tournament with each pair using one of the micro:bits they have programmed. 

 

	Assessing pupils’ progress and understanding

Pupils with a secure understanding: 
· Confidently attaching blocks together and predicting what will happen; making connections with previous programming interfaces they’ve used, e.g. Scratch.
· Creating their own images to make the animation and recognising the difference between ‘on start’ and ’forever’.   

· Recognising blocks they’ve used previously, identifying inputs and outputs used; making predictions about how variables work. 

· Choosing appropriate blocks to complete the program; beginning to independently decompose and debug. 
· Breaking a program down into smaller steps, suggesting appropriate blocks and matching the algorithm to the program. 

Pupils working at greater depth: 

·  Using the predict > test> review process to create more complex programs. 

· Creating a more complex animation (more images) and controlling their animation with stop/start inputs. 

· Independently explaining the impact of changing the variable within the code. 

· Decomposing the program without support, selecting appropriate blocks and understanding different forms of input. 
· Independently adding in additional functionality such as a reset button. 








Vocabulary


 





Programming Intention


 





Children will decompose a program without support and predict how software will work based on previous experience. They will write more complex algorithms for a purpose and program an animation. Children will iterate and develop their programming and confidently use loops. They will use a more systematic approach to debugging code and justify what is wrong and how it can be corrected. Children will write codes to create a desired effect and use repetition within a program. Children will use logical thinking to explore software more independently, making predictions based on their previous experiences. Finally, they will identify ways to improve and edit programe, videos and images. 








Y5 Computing: Programming (Micro Bit)


 








By the end of this unit children will 


 


 


 


 


 


 








Essential Knowledge


 


 


 








Clip blocks together and predict what will happen. 


Make connections with previous programming interfaces they’ve used eg Scratch 


Create their own images to make the animation and recognise the difference between ‘on start’ and ‘forever’. 


Recognise blocks they’ve used previously


Identify inputs and outputs used 


Make predictions about how variables work. 


Choose appropriate blocks to complete the program 


Attempt challenges independently 


Break a program down into smaller steps, suggesting appropriate blocks


Match the algorithm to the program


 









