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	Disciplinary Knowledge

	
	EYFS
	KS1 Cycle A
Year 1     Both     Year 2
	KS1 Cycle B
Year 1     Both     Year 2

	Programming
	
	· Entering instructions into a Bee‑ Bot 
· Entering instructions into Scratch
· Creating and sequencing commands to achieve a goal 
· Using blocks to control movement, sound and appearance 
· Using events to start programs (e.g. green flag
· Modifying and improving existing programs. 
· Debugging given Bee‑Bot algorithms 
· Debugging and extending Scratch projects
· Using software tools to create and edit digital content 
· Inputting text and adding images within a program
· Using digital tools and apps to create and edit images 
· Selecting and applying tools to produce a desired effect
	· Entering instructions into a Bee‑ Bot 
· Entering instructions into Scratch
· Creating and sequencing commands to achieve a goal 
· Using blocks to control movement, sound and appearance 
· Using events to start programs (e.g. green flag
· Modifying and improving existing programs: 
· Debugging given Bee‑Bot algorithms 
· Debugging and extending Scratch projects
· Using software (e.g. Word, pictogram tools) to create data representations 
· Inputting and organising data digitally



	Computational thinking
	· 
	Decomposition
· Breaking tasks into smaller steps
· Breaking a document into parts (text, images, layout)
· Breaking artwork into elements (lines, shapes, colours)

Algorithmic thinking
· Planning clear, ordered instructions
· Understanding that instructions must be precise
Understanding sequences must be precise and in order
· Following steps to create a document (type → edit → insert image → format)
· Following steps to create an image (select tool → apply → refine)

Logical reasoning
· Predicting what will happen when instructions are followed
· Understanding why sequences work or fail
· Understanding that errors come from incorrect instructions, not the device
· Understanding how choices (text, images) affect the final product
· Choosing appropriate tools for a purpose (e.g. brush vs fill)

Debugging
· Spotting and correcting mistakes when the outcome is wrong
· Improving sequences to reach the intended result
· Systematically identifying and correcting errors 
· Following an algorithm step-by-step to locate mistakes 
· Testing and refining solutions
· Checking and correcting typing or layout errors
· Editing and improving images (undo, erase, refine)

	Decomposition
· Breaking tasks into smaller steps
· Breaking data into categories and values





Algorithmic thinking
· Planning clear, ordered instructions
· Understanding that instructions must be precise
Understanding sequences must be precise and in order
· Following steps to create a table or pictogram





Logical reasoning
· Predicting what will happen when instructions are followed
· Understanding why sequences work or fail
· Understanding that errors come from incorrect instructions, not the device
· Interpreting what data shows 
· Understanding how representation affects clarity




Debugging
· Spotting and correcting mistakes when the outcome is wrong
· Improving sequences to reach the intended result
· Systematically identifying and correcting errors 
· Following an algorithm step-by-step to locate mistakes 
· Testing and refining solutions
· Checking data entries and labels are accurate



	Safe and critical use of technology
	
	· Using devices (Bee‑Bots, computers) appropriately and safely
· Following instructions responsibly when using technology
· Outcomes depend on what the user inputs
· Considering what is appropriate to show or say in a program
· Recognising that technology follows instructions exactly (no independent thinking)
· Understanding that outcomes depend on user input (developing critical awareness)
· Using both physical and virtual tools appropriately
· Using technology purposefully to create digital content 
· Recognising uses of technology beyond school
· Selecting appropriate images (gallery or internet) 
· Understanding how digital content is created, stored and shared
· Asking permission before taking photos of people 
· Being aware of who is in the background of images 
· Understanding appropriate use of cameras and devices 
· Evaluating what makes a good quality image (framing, light, subject)
	· Using devices (Bee‑Bots, computers) appropriately and safely
· Following instructions responsibly when using technology
· Outcomes depend on what the user inputs
· Considering what is appropriate to show or say in a program
· Recognising that technology follows instructions exactly (no independent thinking)
· Understanding that outcomes depend on user input (developing critical awareness)
· Using both physical and virtual tools appropriately

· Using technology to organise and present information clearly 
· Understanding that data can be represented in different ways Beginning to interpret and question information presented digitally 
· Linking data use to real-world contexts (e.g. surveys, choices)




	Substantive Knowledge

	
	EYFS
	Cycle A
	Cycle B

	KS1
	· Clear a beebot’s memory with X
· Move left and right, forward and back with arrows
· Make beebot go with ‘Go’.
· Know how to make a beebot move.
· A Computer can have a mouse, monitor and keyboard
· Know that computers can have programmes installed.


	· Know that instructions must be sequenced correctly
· Know Bee‑Bots follow an algorithm to reach a location
· Identify Sprites, stage, blocks, events
· Programs start with events
· What debugging means and how to correct mistakes
· Difference between physical Bee‑Bot and virtual Bee‑Bot (sprite)
· Virtual tools can be used to test algorithms Scripts can be stopped (red stop button)
· Debugging requires following steps in order
· Computers can be used to make documents
· Word/Clicker is a word processor
· Keyboards are used to input text
· Use two hands to type.
· A painting program has tools with different functions (e.g. brush, fill, eraser) 
· Digital tools can be used to create artwork 
· Photographs are images captured using a camera 
· Devices may or may not have cameras 
· Images can be taken in portrait or landscape format 
· Good photographs depend on composition, framing, detail and lighting
	· Know that instructions must be sequenced correctly
· Know Bee‑Bots follow an algorithm to reach a location
· Identify Sprites, stage, blocks, events
· Programs start with events
· What debugging means and how to correct mistakes
· Difference between physical Bee‑Bot and virtual Bee‑Bot (sprite)
· Virtual tools can be used to test algorithms Scripts can be stopped (red stop button)
· Debugging requires following steps in order

· Information can also be called data
· Tables can show data.
· Rows go across
· Columns go down
· Cells are individual boxes in a table.










	Disciplinary Knowledge

	
	LKS2 Cycle A
	LKS2 Cycle B
	UKS2 Cycle A
	UKS2 Cycle B

	[bookmark: _Hlk240448811]Programming
	· Designing and writing programs to draw shapes
· Using sequence, selection and repetition
· Using inputs (keys, sensing) to trigger outputs
· Debugging and improving programs
· Creating a Scratch project with multiple outcomes
· Designing and creating a quiz program 
· Using input (ask) and output (responses to user) 
· Using: Selection (if, if…else)
· Repetition where needed
· Using variables to track score 
· Using operators to check answers
· Using design software to create a digital product 
· Combining text and images to produce a formatted output
· Applying knowledge of networks when using internet-based systems 
· Understanding how devices and services communicate

	· Designing and creating a maze game 
· Controlling movement using coordinates 
· Using sensing blocks (e.g. touching colour, edge) 
· Using selection (e.g. reacting when touching walls) 
· Debugging movement and interactions 
· Building a complete interactive program
· Designing and creating an animation
· Controlling movement using coordinates and motion blocks 
· Sequencing actions (movement, speech, timing)
· Using timing (wait) to coordinate multiple sprites
· Using animation and video software to create a digital product 
· Combining images, text, sound and transitions to produce an animation
· Using formulas to create automated calculations in a spreadsheet 
· Inputting and manipulating data 
· Creating graphs from data 
· Debugging formulas to ensure correct output

	· Designing and creating a clock and stopwatch program
· Using rotation to represent time (clock hands) 
· Using time inputs (current time blocks) 
· Using broadcast to coordinate multiple sprites 
· Using operators to calculate values
· Designing and creating a race game and rover control system
· Using inputs: Button presses, Movement (tilt, shake) 
· Linking inputs to outputs (e.g. movement of sprite, LED display)
· Using events to control behaviour
· Debugging and refining a physical computing system
· Using design software to create a published product
· Understanding how systems communicate using protocols and data transfer 
· Applying knowledge of networks when using internet-based programs

	· Designing and creating a coin calculator simulation
· Using variables and lists to store values 
· Using repetition (repeat until) to control processes 
· Using cloning to create multiple outputs or repeated behaviour
· Using broadcast to coordinate parts of a program

· Designing and creating a micro:bit alarm system 
· Using inputs: 
· Buttons
· Movement
· Circuit connections (GPIO pins) 
· Using events to trigger outputs (e.g. sound, display) 
· Combining Scratch with external hardware
· Using video editing software to create a final product
· Combining footage, effects and editing tools to produce a video
· Importing, editing and exporting digital content
· Using formulas and functions to create automated calculations 
· Applying relative and absolute references in programs 
· Creating and refining spreadsheets to process data 
· Debugging formula errors and improving efficiency



	Computational thinking
	Decomposition: 
· breaking shapes into steps
· Breaking a quiz into questions, answers and scoring
· Breaking a design into sections (text, images, layout)
· reaking a network into components (devices, connections, services)


Algorithmic thinking: 
· planning precise instructions
· Planning clear steps (ask → check → respond → update score)
· Following a process (design → edit → refine → publish)
· Making decisions about layout, font and presentation
· Understanding processes (device connects → request sent → data returned)

Logical reasoning: 
· predicting what code will do
· Understanding how conditions affect outcomes  Predicting how code responds to user input
· Making decisions about layout, font and presentation
· Explaining how networks and the internet function

Debugging: 
· testing and fixing errors
· Identifying errors in conditions or scoring 
· Testing and refining the program
· Checking for errors in spelling, layout and formatting
· Identifying where problems might occur (device, connection, server)
	Decomposition
· Breaking the game into movement, maze design and detection
· Breaking an animation into scenes, movements and dialogue
· Breaking animation into frames, scenes and sequences
· Breaking data into variables (categories, values)


Algorithmic thinking
· Planning routes and movement sequences
· Planning sequences of actions in the correct order
· Planning sequences of images to create movement
· Creating formulas to solve problems step by step




Logical reasoning
· Predicting how movement and sensing affect gameplay
· Understanding how timing and order affect outcomes
· Understanding how small changes affect motion and smoothness
· Understanding how changing data affects results

Debugging
· Fixing errors in movement, collisions or positioning
· Testing and refining animation to match the intended design
· Reviewing and editing animations to improve quality
· Identifying and correcting errors in formulas or data

	Decomposition
· Breaking the system into parts (clock hands, timing, display)
· Breaking the system into input, processing and output
· Breaking down how data travels (request → packets → routes → reassembly)






Algorithmic thinking
· Creating step-by-step processes for tracking time
· Planning how user actions control the rover or sprite
· Understanding the step-by-step process of accessing a website or sending an email





Logical reasoning
· Understanding how calculations and time values affect output
· Understanding how different inputs affect outcomes
· Justifying design decisions based on audience and purpose
· Explaining how DNS, IP addresses and packets work together


Debugging
· Identifying and correcting errors in timing or movement
· Identifying issues in control, connection or response
· Editing and improving layout, formatting and image quality
· Identifying where issues might occur (e.g. connection, routing, server problems)
	Decomposition
· Breaking the problem into steps (value, coins, total) 
· Breaking the system into inputs (circuit, motion), processing and outputs
· Breaking a video into scenes, shots and clips
· Breaking data into variables and ranges



Algorithmic thinking
· Designing efficient methods to reach a target value
· Planning how and when the alarm is triggered
· Planning a sequence (script → film → edit → publish)
· Designing formulae and functions to calculate results



Logical reasoning
· Comparing values and deciding which coins to use
· Understanding how completing a circuit creates a response
· Selecting appropriate shots, angles and techniques for purpose
· Understanding how formulas and references affect outcomes

Debugging
· Testing and improving algorithms to make them more efficient
· Identifying faults in circuits or code 
· Refining sensitivity and responses
· Editing and improving footage (reshooting, trimming, refining)
· Identifying and correcting errors in calculations or graphs

	Safe and critical use of technology
	· Recognising how inputs lead to outputs
· Understanding how user input affects program output
· Creating appropriate content for a user (quiz questions and responses) 
· Understanding how digital systems process and store information (variables)
· Selecting appropriate tools for purpose (Canva vs Word) 
· Understanding how digital content is created and edited 
· Choosing appropriate images and presentation styles 
· Recognising how technology is used for publishing and communication
· Understanding how the internet supports communication and services 
· Recognising how devices are connected in school and at home 
· Beginning to understand how information is accessed online 
· Developing awareness of how connected technologies (IoT) operate

	· Understanding how programs respond to inputs and conditions 
· Recognising how digital environments (stage, backdrop) are constructed 
· Creating appropriate content for a user (playable game) 
· Understanding how systems detect and react to interactions
· Using devices carefully (e.g. keeping camera steady) 
· Evaluating and improving digital content 
· Understanding how media can be created and edited 
· Making appropriate choices when adding music, text and effects
· Understanding how digital content is created and controlled by code
· Recognising how timing and sequencing shape user experience
· Creating appropriate content (historical animation)
· Evaluating whether the final output matches the intended purpose
· Using technology to analyse and present data 
· Understanding how data can be transformed into graphs 
· Interpreting digital data representations 
· Recognising how digital tools support real-world data handling

	· Understanding how programs use real-time data (time)
· Recognising how systems communicate using messages (broadcast)
· Evaluating whether outputs are accurate (e.g. correct time shown) 
· Understanding how digital systems automate processes
· Understanding how physical devices interact with software 
· Recognising how wireless communication (Bluetooth) connects devices  
· Evaluating how effectively a system responds to user input 
· Using devices appropriately and purposefully
· Understanding copyright and ownership of images 
· Selecting appropriate designs for an audience 
· Evaluating and improving digital content before publishing 
· Understanding how the internet works as a system 
· Recognising how information is transmitted and received 
· Understanding how communication services (e.g. email) operate 
· Developing awareness of how digital communication relies on networks

	· Understanding that simulations represent real-world systems 
· Evaluating how accurate and efficient a digital solution is
· Recognising how data is stored and used in programs (variables, lists)
· Understanding how digital systems can model real-life problems
· Understanding how hardware and software interact
· Recognising basic electrical safety (e.g. correct use of pins) 
· Evaluating how effectively a system responds to input 
· Understanding how sensing technologies (camera, motion) detect activity
· Understanding appropriate and responsible content creation 
· Recognising acceptable and unacceptable use of media 
· Considering audience and purpose when creating videos 
· Understanding how media can be edited and manipulated (e.g. green screen) 
· Evaluating and presenting data accurately 
· Choosing appropriate graph types to communicate information 
· Understanding how data can be interpreted and potentially misleading 
· Using digital tools to present findings (e.g. exporting to PowerPoint)







	Substantive Knowledge

	LKS2
Cycle A
	LKS2
Cycle B
	UKS2
Cycle A
	UKS2
Cycle B

	· Programs can include:
· Sequence, selection and repetition 
· Input and output
· Scratch uses:
· Pen, motion, control and sensing blocks to create outputs.
· Inputs (e.g. key presses) can control what a program does
· Conditions control decisions (if, if…else)
· Operators compare values (e.g. equals)
· A variable stores and changes information (e.g. score)
· Canva is a graphic design tool.
· Font is the style of writing
· Spell check shows spelling mistakes.
· How to copy
· How to paste
· How to crop an image
· A local network is a local network of computers
· A wireless access point allows devices to connect to the internet wirelessly
· A switch connects devices on the network
· The internet is a global network of computers.
· Tim Berners Lee invented the world wide web.
	· Movement uses coordinates (x and y)
· Changing x = horizontal, changing y = vertical movement
· The stage and backdrop form the environment 
· Sensing (e.g. touching object or colour) detects interactions
· Coordinates start from a centre point (0,0)
· ‘go to’ moves instantly and ‘glide’ moves over time
· Programs need initial conditions (starting position)
· Sprites can be shown or hidden
· Animation creates the illusion of movement from still images 
· Stop motion uses a sequence of images shown quickly to create 
· Onion skinning helps show previous frames to support accuracy 
· Smooth animation requires small, consistent changes between frames 
· Video projects can include text, music and transitions
· Microsoft Excel creates spreadsheets.
· Formulas can be added to cells with an =
· * means multiply
· / means divide
	· Sprites rotate using degrees around a pivot point
· Time data can be accessed (e.g. current hour, minute, second)
· Broadcast sends messages between sprites
· A micro:bit is a pocket-sized computer 
· It has inputs (buttons, accelerometer) and outputs (LED display) 
· An accelerometer detects movement (e.g. tilt, shake) [
· Devices can communicate using Bluetooth (wireless) 
· Programs use events from inputs to trigger actions
· Different fonts and sizes are appropriate for different types of people
· The printed version might be slightly different to the onscreen version.
· Some backgrounds can be made transparent
· A domain name is a human readable website address.
· Computers use IP addresses to access websites.
· A DNS converts between the two.
· Information is transmitted in packets across networks.
· The packets might take different routes to their destination.
· The information is reassembled at its destination.
	· A simulation is a representation of a real system, not the real thing 
· Variables and lists store and manage information 
· Operators compare values (inequalities) 
· Clones create copies of sprites that can run code
· A micro:bit is a pocket-sized computer with inputs and outputs 
· It includes GPIO pins for input and output circuits 
· A circuit must be complete to trigger an event 
·  Inputs can come from buttons, movement or circuits 
· Programs use events to trigger actions (e.g. pin connected, motion detected)
· Video sensing can detect movement using a webcam
· Videos use different camera shots and angles (close up, long shot, high/low angle) 
· Camera techniques include panning, zoom and static camera 
· Videos should be planned and scripted 
· Video editing includes trimming, reordering and removing clips 
· Green screen can change backgrounds 
· Videos have different purposes and audiences
· Know how to use the autosum function
· Absolute references point to a specific cell
· Relative references point to a cell relative to the formula.
· Mean, Median, Mode, Range in excel
· Create a line graph.
· A set of data in a graph is called a series.
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