ographyComputing- Algorithms Unplugged
By the end of this unit children will know...
 
 
 
 
 
 

Vocabulary
 

 Year 1 Spring 1 -Shiver Me Timbers






 



Algorithm, artificial, check, decide, explain, intelligence, instruction, bug, breakdown, debug, decompose, error, directions, input, instructions, fix, order, output, organise, problem, recognise, virtual assistant, sequence, solution, sort
 An algorithm is when instructions are put in an exact order.
Decomposition means breaking a problem into manageable chunks, which is important in computing.
Errors in an algorithm are called bugs and fixing these is called debugging.
How to recognise that some devices are input devices and others are output devices.
That decomposition means breaking a problem down into smaller parts.
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History – Explorers.
Intention
 

Using an unplugged approach so that algorithms, decomposition and debugging are made relatable to familiar contexts, such as dressing up and making a sandwich, while learning why instructions need to be very specific.










Previous Learning

In Reception the children explored programmed using a Beebot. They also learnt to simple instructions.

Algorithms Unplugged- Previous Learning



Learning Links
Learning links
Building on children’s early problem-solving and logical thinking from the EYFS, pupils will learn that an algorithm is a set of instructions that must be followed in the correct order to achieve a goal. They will develop their ability to break problems into smaller, manageable parts through decomposition, helping them to plan and organise their ideas more effectively. Children will learn that mistakes in an algorithm are called bugs and that debugging means finding and fixing these errors. They will also learn to recognise the difference between input devices, which send information into a computer, and output devices, which show information from a computer. These activities will support children’s logical thinking, sequencing skills and confidence in using technology.


	














[bookmark: _Hlk187953478]Computing – Algorithms Unplugged
This topic takes children away from computers to relate algorithms, decomposition and debugging to familiar contexts, such as dressing up, drawing a picture, following directions or making a sandwich while learning why their instructions need to work. They learn to ‘debug’ and make correct a set of instructions.
	Key Objectives:
To work with age-appropriate computer programs.
To understand a basic algorithm. 



National Curriculum
Pupils should be taught to:
Understand what algorithms are; how they are implemented as programs on digital devices; and that programs execute by following precise and unambiguous instructions.
Create and debug simple programs.
Use logical reasoning to predict the behaviour of simple programs.


.

	Lesson 1- What is an Algorithm

Foundational Skills:

Listening and attention skills – used when watching videos and following dressing‑up demonstrations.
Understanding of spoken language – used when interpreting order of instructions.
Expressive language – used when explaining what an algorithm is.
Understanding of rules and boundaries – used when learning that algorithms must follow precise order.
Early writing skills – used when writing dressing‑up instructions.
Understanding of texts and storytelling – used when sequencing steps logically.
Familiarity with technology – used when understanding how computers follow instructions.
Create and think critically – used when deciding how to order instructions and recognising alternative solutions.

Learning Objective:
To understand what an algorithm is. 

Success Criteria:                                                               I can explain that an algorithm is a set of instructions to carry out a task. 
I know that these instructions need to be carried out in a specific order.  
I know that computers use algorithms to help them carry out tasks correctly. 
I can show that there can be more than one solution to solve a problem.


Recap and Recall:
As this is the first programming unit in Key stage 1, there is no knowledge to recap with the children.
In EYFS (Reception), the children may have learnt:
Following and giving simple instructions is important in computing.
Instructions should be followed in the correct order.
To program a Bee-Bot with simple commands and to fix simple programming errors.
An algorithm is a set of clear and precise instructions.

Starter:                                                                                   Display slide 1 of the Presentation: Dressing up and ask the children the questions. Discuss the order in which the children got dressed that morning. Show slides 2 and 3 and ask for three volunteers to take part in a demonstration: 
Using slide 4, explain to the children that a clear and precise set of instructions is called an algorithm. Sometimes, the order does not matter; however, other times, the order is important. For example, putting on trousers before a top is fine but putting on a jumper before a T-shirt does not make sense.
Watch link: “BBC Bitesize KS1 – What is an algorithm?” on VideoLink and ask pupils to think of some algorithms that they use every day. 


Main:                                                                                     Display Presentation: What is an algorithm. An algorithm is a clear set of instructions to carry out a task. …? Show on your interactive whiteboard Display slides 3 and 4 of the Presentation: What is an algorithm. An algorithm is a clear set of instructions to carry out a task. …? Dressing up Ask for two volunteers to take part in a demonstration: Give Child A a collection of dressing up clothes. Child B should give clothes to Child A to put on. Explain that Child B is responsible for choosing the order in which the clothes are put on. Write on the board what happens in the form of a list. Ask pupils how we can make sure that someone gets dressed in the same way and write down the instructions. Ask a third volunteer to take part. Get them to follow the instructions on the board to help dress them in the same way. Show slide 5. You should find that the children are all dressed the same way. Explain that for some things the algorithm order does not matter, but sometimes the order is important. For example: putting on trousers before a top does not matter but putting on a jumper and then a t-shirt does matter.

Plenary:
Display slide 1 of the Presentation: Crossing the road and hand each pair of children a set of instructions from the Activity: Crossing the road cards. Ask them to sort the instructions in the correct order.
Show slide 2 and hand out six blank cards from the Activity: Crossing the road cards to each pair. Challenge the children to write additional steps to add greater detail and precision to the instructions. Ask the questions on the slide to encourage the children to think about how detailed the instructions need to be.
Display slide 3 and invite the children to share the algorithms. Discuss how effective the algorithms were using the questions on the slide.


	Lesson 2- Following Instructions

Foundational Skills:
Listening and attention skills – used when following drawing algorithms and watching videos.
Understanding of spoken language – used when interpreting precisely worded spoken instructions.
Expressive language – used when explaining why algorithms must be clear.
Understanding of rules and boundaries – used when recognising that robots follow rules exactly as given.
Early writing skills – used when writing improved algorithms for drawings.
Understanding of texts and storytelling – used when seeing how vague steps cause different outcomes.
Familiarity with technology – used when linking errors to computer “bugs”.
Create and think critically – used when identifying unclear steps and improving them.

Learning Objective: To follow instructions precisely to carry out an action.

Success Criteria: I can explain why an algorithm must be clear and precise. 
I can explain the problems a robot 
I can have following our instructions.

Recap and Recall:                                                                  What is an algorithm? 
Display the presentation- Spot the Mistake- Can the chn find the mistake in the algorithm. 
What is wrong with the dressing up algorithm below?
1. Put on your socks.
2. Put on your pants.
3. Put on your trousers.
4. Put on your jumper.
5. Put on your T-shirt.
6. Put on your shoes.
Take feedback from the children and address any misconceptions.
Some children may say that you need to put on your pants before your socks or your T-shirt before your trousers but explain that the order of these steps does not matter as the result will be the same.
Explain that the only mistake is putting your jumper on before your T-shirt. That would be hard to do and look very odd. The result would be different.
Starter:                                                                             Watch the video on the link: Program your teacher to make a jam sandwich on Video Link. Ask the children what problems the robot encountered and why. Discuss the types of problems that the ‘robot’ had when following the instructions.
These include:
He did not hold the plate so it moved as he tried to spread the butter.
He did not use a knife to scoop the jam.
He picked up the whole loaf of bread rather than one slice.
Explain to the children that we must be clear and precise when we write algorithms.
Main:
Ask the children to explain to a partner what an algorithm is. Rewatch the video on the link: BBC Bitesize KS1 - What is an algorithm? (from Lesson 1: What is an algorithm?) to help them to improve their definitions if necessary.
What is an algorithm? (A clear set of instructions to carry out a task.)
Ask the children:                                                         What is a computer bug? (An error or mistake in computer code.)
Watch the video on the link: BBC Bitesize KS1 - What are computer bugs? to demonstrate when an algorithm goes wrong and to emphasise the importance of precise instructions.
Hand each child a whiteboard and pen (or paper and pencil). Display slide 1 of the Presentation: Algorithm pictures and explain that the children will follow the algorithm they hear by drawing on their whiteboards. Emphasise that they should follow what the instruction says.


Use slides 2–8 to read the algorithm to the children.
Display slide 9 and invite the children to show their drawings by holding up their whiteboards or paper. Ask them to explain why the figures may not look the same and discuss how the algorithm could be improved to make the drawings more similar. Group the drawings based on common features.
Arrange the children in pairs. Hand out the Activity: Body parts table (one each) and a die (one between two). Show slide 10 and explain that they will take turns rolling the die and drawing the corresponding body part (e.g. if they roll a four, they will draw arms). Click the picture of the dice to demonstrate the activity.
Pause the class after a few turns. Ask for feedback on what they have drawn and any issues they encountered. Expected responses may include repeated rolls of the same number, leading to extra body parts, while not rolling some numbers may leave parts missing.
Discuss what kind of algorithm could ensure a complete drawing of a figure (e.g., re-roll if the same number has been thrown or keep rolling until a two is rolled for the body).
Allow time for the children to write their algorithms and test them with their partners. Emphasise careful wording and encourage them to amend their algorithms as they improve.
Ask for volunteers to share their algorithms with the class.
Plenary: 
Display slide 1 of the Presentation: Algorithms and ask the children the questions. Discuss why instructions need to be precise and in the correct order.


	Lesson 3- Inputs and Outputs

Foundational Skills:
Listening and attention skills – used when watching input/output videos and responding to teacher prompts.
Understanding of spoken language – used when following classroom virtual‑assistant instructions.
Expressive language – used when describing devices as input, output or both.
Understanding of rules and boundaries – used when following the “Hey Geoffrey…” trigger rule.
Early writing skills – used when recording virtual‑assistant commands.
Understanding of texts and storytelling – used when sequencing what happens when inputs trigger outputs.
Familiarity with technology – used when identifying real‑world devices.
Create and think critically – used when designing their own virtual‑assistant responses.

Learning Objective: 
To understand that computers and devices around us use inputs and outputs. 

Success Criteria: 
I can identify some input devices. 
I can identify some output devices. 
I can identify some devices that are both input and output devices. 

Recap and Recall:                                                               Display the Presentation: Explain the answer and allow time for paired discussion. Remind the children of the dressing-up algorithm activity (see Lesson 1: What is an algorithm?) or the robot teacher video on the link: Program your teacher to make a jam sandwich on VideoLink if necessary.
Possible answers may include:
· If the instructions are in the wrong order, the computer may do something wrong or at the wrong time. (For example, putting on a jumper before a T-shirt.)
· A robot (computer) needs to know what to do or it may do the wrong thing. (For example, picking the jam up with a hand instead of a spoon.)
Starter: 
Show the link: BBC Bitesize KS2 - What are input and output devices? to explain that inputs are a way of getting information into a computer and that outputs are a way of getting information out of a computer. Make it clear that some devices can be input and output devices. Ask the children if they have any of these devices at home.
Display slide 1 of the Presentation: Inputs and outputs. Explain that input devices are tools to tell the computer what to do. They let us give information to the computer. Click to reveal that input devices are getting information into a computer. Explain that output devices show us what the computer is doing. They let the computer share information with us. Click to reveal that output devices are getting information out of a computer.
Show slide 2, arrange the children into pairs and hand out the Activity: Input and output cards (pre-cut, one between two). Ask them to discuss and sort the cards into piles based on whether they are input devices, output devices or both. Allow time for the children to sort the cards and then take feedback from the class.


Main:
Display slide 1 of the Presentation: Virtual assistants and ask the children to look around the classroom and point out any input or output devices they can spot. Ask the questions to prompt a discussion.

Ask the children if they have heard of Siri or Alexa.
Show slide 2 and explain that these are examples of virtual assistants. Discuss any problems the children have encountered with these virtual assistants understanding or following their instructions (or their parents). Explain that Siri and Alexa are computers (artificial intelligence) and because they are computers, the instructions given to them must be clear. If the instructions are unclear, the virtual assistant may say they do not understand what they have been asked to do.
Using slide 3, explain that the children are going to be virtual assistants and must do what they are programmed to do by the teacher. As a class, decide a name for the virtual assistant (e.g. Geoffrey) and explain to them that they must respond when spoken to. Explain that this is how you program your virtual assistant and demonstrate with the class:
Hey Geoffrey, when I clap, I want you to jump.
Hey Geoffrey, when I turn off the light, I want you to go to sleep.
Hey Geoffrey, when I say ‘sing’, I want you to sing ‘Heads, Shoulders, Knees and Toes’.
Test your class virtual assistant.
Clap.
Turn the light off.
Sing.
If the children respond, remind them that without the precise input (voice command) of ‘Hey Geoffrey…’ before the instruction, the device would not work properly (similar to the game ‘Simon Says’).
Display slide 4 and ask the children to work in pairs using the Activity: Virtual assistant sheet (one between two) to plan what the virtual assistant will respond to and how it will react. The children will then take turns to be the virtual assistant. Ask some of the groups to demonstrate their commands.

Plenary:
Display slide 1 of the Presentation: Discussion time! and recap the different inputs and outputs discussed in the lesson. Explain that although sound was initially thought of as an output (speakers and headphones), we now know that we can talk to devices like Siri and Alexa so it can also be a form of input. Use the questions to prompt further discussion about inputs and outputs.
Presentation: Discussion time!
Make presentation full-screen
Show slide 2 and ask the children:
What happens when you walk up to an automatic door? (It opens because it knows you are there.)
How does it know this? (It uses motion sensors.)
How do streetlights know that it is dark and they need to turn on? (They use a light sensor to detect when light is below a certain level.)
Take feedback and discuss how the sensors are also forms of input device


	Lesson 4- Decomposition 

Foundational Skills:
Listening and attention skills – used when following explanations of sorting books and breaking down tasks.
Understanding of spoken language – used when interpreting teacher modelling of decomposition.
Expressive language – used when describing how to break a problem into smaller steps.
Understanding of rules and boundaries – used when applying clear criteria to sort and sequence.
Early writing skills – used when creating comic‑strip decompositions.
Understanding of texts and storytelling – used when breaking an image into stages.
Familiarity with technology – used when understanding how games are broken into components.
Create and think critically – used when designing, decomposing and reconstructing images.

Learning Objective:
To understand and be able to explain what decomposition is. 

Success Criteria:
I can explain that decomposition is where you break a problem into small manageable chunks. I understand how decomposition allows you to solve a problem more easily. I can explain how we use decomposition in our everyday lives.

Recap and Recall:
Display the Presentation: Odd one out and allow time for paired discussion. Remind the children of what they did in the last lesson when they looked at input and output devices.
Take feedback from the children. Explain that the controller is an input and an output device because it tells the computer what to do (input) but also vibrates, lights up or makes sounds (output). The speakers, headphones, printer and monitor are all output devices because they get information from a computer.
Starter: 
Read through and discuss the webpage at the link: BBC Bitesize Second level - What is decomposition?. Ask the children whether they think they could solve a problem similar to the one discussed but using the school’s books.
Display slide 1 of the Presentation: What is decomposition? and show the children a collection of books. Ask them how these books could be organised (e.g. by colour, size, alphabetically by title or author, by the quality of book cover design or by the book’s condition).
Decide on a method for organising the books and then sort them in front of the class. Ask the children to think carefully about the process during the activity. Discuss if there are better ways of sorting the books.
Using slide 2, ask the children what happens on Wednesday at school. Suggest that to explain to someone who does not attend school, they must break the question into smaller parts. Use the questions to model a typical Wednesday on the board and explain that this problem and the problem of the books were solved by decomposition, breaking a question or task down into smaller steps.


Main: 
Draw around several 2D shapes to create a picture on the board. Ask the children to describe each step taken to create it. Alternatively, display slide 1 of the Presentation: Step by step and discuss the steps taken to create the picture shown.


Show slide 2 and explain that the children will design a similar picture using a maximum of eight shapes. Hand out a selection of 2D shapes to each table and plain paper (one each). Allow time for the children to complete the activity.
Display slide 3 and hand out the Activity: Decomposition comic strip sheet (one each). Ask the children to break down their pictures into small steps. Explain that they will need to draw it in stages, one shape at a time so that someone else can recreate it. Remind the children to be as precise and detailed as possible. Instruct them to include labels, arrows or numbers if they think it would help make their instructions more easily understood.
Swap the children’s sheets randomly. Ask the children to follow the instructions and try to recreate the original design.
Allow time for the children to recreate the image and ask them to go around the room to find the original picture of their drawing. Ask them to check with the original artist to determine if their drawing is correct.


Plenary:
Ask the children to explain decomposition to their partner. Share these definitions as a class. Explain how important it is in computing to use decomposition to create clear instructions for a computer to follow.
Watch the video on the link: Nintendo - Super Mario Bros. announcement trailer on VideoLink (no sound is needed).
Show slide 1 of the Presentation: Break it down and ask the children how they would recreate this computer game. Explain that they would need to decompose it (break it down) into many parts. Ask the children to discuss some of those smaller parts with a partner. Allow time for paired discussion
Presentation: Break it down
Make presentation full-screen
Take feedback. Show slide 2 to share some of the smaller steps the game would need. Explain that a game designer would need to decompose it into many more achievable steps before they could start making their version of this computer game.

	Lesson 5- Debugging
Foundational Skills:
Listening and attention skills – used when watching debugging videos and spotting errors.
Understanding of spoken language – used when following verbal directions around maps.
Expressive language – used when explaining bugs and how to fix them.
Understanding of rules and boundaries – used when ensuring directions follow the correct sequence.
Early writing skills – used when writing corrected steps to fix algorithms.
Understanding of texts and storytelling – used when reasoning why steps must be in order.
Familiarity with technology – used when understanding how bugs occur in computer programs.
Create and think critically – used when identifying, analysing and fixing incorrect instructions.

Learning Objective:
To know how to debug an algorithm.

Success Criteria:
I can spot bugs in algorithms. I can fix the error (debug it) and explain the problem it caused. 

Recap and Recall:
Display the Presentation: Break it down and allow time for paired discussion.
Presentation: Break it down
Take feedback from the class, asking questions to make the instructions clear, precise and in the correct order. Write a short algorithm for brushing teeth on the board.

Starter:
Play the link: BBC Bitesize Second Level - What is debugging?, which shows what happens when there is a bug in an algorithm. Ask the children to describe what they think debugging is.
Arrange the children in pairs and hand out the Activity: Algorithm bug cartoons (one between two). Explain that the sheet shows everyday algorithms that have gone wrong, which the children need to spot. Discuss as a class how they could fix the algorithm so that it runs properly.
Challenge the children to think of any other examples of bugs from earlier on in the topic, such as putting clothes on in the wrong order during Lesson 1: What is an Algorithm? or where a bug (for example, too much of something, too little of something or omitting an instruction) can cause an error.
Questions
What bugs are in the cartoons?
How can they be debugged so that the algorithm works again?
Can you imagine an everyday algorithm with a bug? How would we fix it?

Main: 
Explain to the children that they will use decomposition and debugging skills to solve problems with directions (algorithms) to guide them around a map. Explain that the person who wrote the directions was not very good at reading maps and there are many bugs (mistakes) in the directions (algorithms).
Hand out the Activity: Maps with landmarks and paths (one each) and the Resource: Counters (pre-cut, one counter each). There should be enough so each child on a table of six can have a different map. The children should be familiar with these directions from their work with Bee-Bots.
Model the task as demonstrated in the Teacher video: Debugging directions and ask the children to:
Work out where the algorithm went wrong.
Cross out the incorrect direction.
Write the correct direction to show how the algorithm should be changed to make it work.
Some children might find it easier to navigate the map with a small toy or figure rather than the counters.
Questions
How can you debug the algorithm?
What was causing the bug?

Plenary:
Take feedback from the children on the solutions they found to the maps. Discuss if everyone solved them in the same way.
Explain that often, in computing (and in programming), there is more than one way to solve a problem. Specify that some methods are more efficient but that the children’s answers could still be right even if their answers differ.
Encourage the children to think about what they have learnt in this lesson. Ask them to develop a good definition of debugging in their groups. Share these with the class














	
	

	Cross Curricular Links
English: Writing – composition, Spoken language
Maths: Geometry – properties of shapes, position and direction
Geography: Geographical skills and fieldwork

	Through this unit of work the following essential skills will be developed:
Recognising that some devices are input devices and others are output devices.
Learning that decomposition means breaking a problem down into smaller parts.
Using decomposition to solve unplugged challenges.
Developing the skills associated with sequencing in unplugged activities.
Following a basic set of instructions.
Assembling instructions into a simple algorithm.
Learning to debug instructions when things go wrong.
Learning to debug an algorithm in an unplugged scenario.


	Assessment
Pupils who are secure will be able to:
Explain what an algorithm is.  Write clear algorithms.  Follow an algorithm.  Explain what inputs and outputs are.  Create an achievable program.  Decompose a design into steps.
Identify bugs in an algorithm and how to fix them.
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