Subject overview: KS3 Computer Science

	Subject Rationale (Intent)

	The computer science department aims for all students to have a robust understanding of the role of computers in our lives, and to have developed transferable skills that can be used in future education or employment.

[bookmark: _n32opforqo1l]The computer science department is given direct guidelines for KS3 content via the national curriculum. This incorporates the skills that need to be covered across the three year key stage. As a department we are keen to ensure the curriculum is broad, challenging and developmental. Therefore, when mapping out the programme of study for each year alongside the schemes of work, we must ensure they contain materials that allows for subject content to be built upon, but also allows for breadth and depth in preparation for the skills needed in KS4. As a department we aim for students to develop a keen interest in the field of computer science. Pupils are taught the principles of information and computation; how digital systems work and how to put this knowledge to use through programming. Building on this knowledge and understanding, pupils are equipped to use information technology to create programs, systems and a range of content. Computing also ensures that pupils become digitally literate – able to use, and express themselves and develop their ideas through, information and communication technology – at a level suitable for the future workplace and as active participants in a digital world.

An example of this is ensuring sound and solid knowledge of computational thinking as well as programming is taught. All topics covered allow for growth across the key stage and into the next. 

Alongside this we have ensured that the assessments in place allow for subject review and also developmental skills that work directly with the 9-1 grid. 
Therefore, the assessments towards year 9 allow for a smooth transition into KS4 style exam questioning.


	Feedback in Computer Science at KS3
	Literacy / Oracy

	Formative 
· Whole class checks: RAG cards & MWB 
· Cold calling 
· Low-stakes peer and self-assessment
· Extended writing within the lesson- teacher stamp & comments where applicable 

Summative
· Entry tickets
· Exit tickets
· Written assessments 
· End of Year Exams
· Explicit success criteria identified for assessments
DIRT lessons to give students the time to respond to teacher targets/develop written work
Verbal feedback
Whole class feedback


	· Keyword identified, defined and pronounced and written in books.
· Word banks to support using correct terminology
· Written sources
· Teacher led leading
· Whole class reading
· Modelled reading aloud using full sentences
· Highlighting of text
· Open and closed questions related to text
· Oracy stems
· Use of acronyms
· Note making/summarising
· Opportunities for structured talk - i.e., think, pair, share, write
· Opportunities for presentation/public speaking/role play
· Glossary of keywords provided where necessary


	YEAR 7 

	Term
	Topic sequence
(What are you teaching)
	Topic rationale Intent  
(Why are you teaching that topic?) 
	Link to prior learning / skills development
	Main method of assessment

	Term 1:1
	E Safety: How to stay safe online and keep all personal information and data secure.
· Passwords and File Structure
· E Safety Files & Folders
· Social Media & Cyberbullying
· Digital Footprint
	To ensure students know how to stay safe online, what they should do and/or contact if they feel unsafe online and how they can make sure their information and data is kept private online.
	In KS2 students should have learnt how to use technology safely, respectfully and responsibly; recognise acceptable/unacceptable behaviour; identify a range of ways to report concerns about content and contact.
	Written test-students complete a summative assessment that focuses on how to stay safe online using scenarios and how to keep files organised.

	Term 1:2
	Computer Systems: Components that make up a computer system and what type of data computers understand.
· Introduction to Computer Systems
· Hardware & Software
· Input & Output Devices
· Binary & Units
· Primary Storage
· Secondary storage
· Characteristics of secondary storage

	This topic explores the hardware and software components that make up computer systems, and how they communicate with one another and with other systems. Which will allow students to understand how data is processed and how units are used within a computer system. Cross curricular: Technology, Mathematics and Science.
	Many students may be familiar with the components of a computer that they use every day and this may have been touched upon in prior learning even though it is not explicit in the KS1 or 2 national curriculum.
	Written test-students complete a summative assessment that focuses on the different components of a computer system and how they interact.

	Term 2:1
	Computational Thinking: Understanding what computational thinking is and assessing the four types.
· Introduction to Computational Thinking
· Decomposition
· Abstraction
· Pattern Recognition
· Algorithms
	This topic allows for the design, use and evaluation of computational abstractions that model the state and behaviour of real-world problems and physical systems that can be used by computer systems. Cross curricular: Mathematics and Science.

	This topic will introduce new concepts but students should be familiar with one of the computational thinking methods as algorithms should have been introduced to them in KS1 and 2.  
	Written test-students complete a summative assessment that focuses on what computational thinking is and how computer systems use different computational thinking methods.

	Term 2:2
	Algorithms: Flowchart as algorithms, incorporating different types of constructs.
· Algorithms with flowcharts
· Programming constructs
· Sequence
· Selection
· Iteration

	This topic builds upon computational thinking and allows students to explore several key algorithms that reflect computational thinking such as flowcharts and to use logical reasoning to compare the utility of alternative algorithms for the same problem. Cross curricular: Mathematics and Science.

	This topic builds upon the computational thinking topic and introduces the concept of algorithms as flowcharts.
	Scenario based test to create algorithms.

	Term 3:1
	Scratch programming.
· Game Design
· Programming Scoring Items
· Programming Levels
· Designing and planning Scratch Game
· Developing Scratch Game
· Evaluation and improving scratch game.
	This topic builds upon computational thinking and algorithms and allows students to explore block programming and the key programming constructs. Students will get to design, create and evaluate their game incorporating what they have learnt in the previous units.

	This topic builds upon computational thinking and algorithms and allows students to explore block programming and the key programming constructs
	Scenario based to create a game.

	Term 3:2
	Spreadsheets: Creating spreadsheets using different formulae, charts and macros.
· Features of a spreadsheet
· Lists and functions
· Absolute cell referencing and modelling
· If function and goal seek
· house style and Formatting
· charts and macros
	This topic allows skills within spreadsheets to be developed which will design, use and evaluate computational abstractions that model the state and behaviour of real-world problems and physical systems using spreadsheets. 

	This topic will build upon both data representation and the use of technology to purposefully create, organise, store, manipulate and retrieve digital content from KS1. It explores new technology which allow students to be introduced to new terminology and formulae.
	Scenario based to create a spreadsheet

	YEAR 8 

	Term
	Topic sequence
	Topic rationale (Intent) - include link to prior learning
	Link to prior learning
	Main methods of assessment

	Term 1:1
	CPU, Storage and memory: understanding how all 3 work together and how the impact the performance of the computer system.

· CPU performance
· Primary Storage
· Secondary storage
· Characteristics of secondary storage
· Virtual Memory

	This topic looks more in depth at how each type of memory works and how the impact the performance of the computer system. This will build upon computer systems in year 7 that looked at different types of storage.

	This topic will build upon computer systems in year 7 and link how the different types of storage impact the performance of the computer system and how they can impact the CPU.   
	Written test-students complete a summative assessment that focuses on how all these impacts each other and the performance of a computer system. 

	Term 1:2
	Algorithms: Pseudocode as algorithms, incorporating different types of constructs.
· Algorithms with pseudocode
· Programming constructs
· Sequence
· Selection
· Iteration

	This topic builds upon computational thinking and year 7 algorithms using flowcharts and allows students to explore several key algorithms that reflect computational thinking such as flowcharts and pseudocode and to use logical reasoning to compare the utility of alternative algorithms for the same problem as well as revisiting knowledge in previous years. Cross curricular: Technology, Mathematics and Science.

	This topic builds upon the computational thinking topic and introduces more complex algorithms such as pseudocode to solve a number of problems.
	Scenario based test to create algorithms.

	Term 2:1
	Programming with Python: Basic programming using high level language.
· Variables and constants
· Data Types
· Operators
· String manipulation
· IF statements

	This topic will build upon programming with micro-bits and will explore a high-level textural programming language to solve a variety of computational problems which make use of data structures.
	This builds upon programming with micro-bits, computational thinking and algorithms. It introduces a high-level programming language. 
	Scenario based to create a program.  Written test-students complete a summative assessment based on the theory of programming.

	Term 2:2
	Cyber security: understanding the types of cyber threats and how they happen.
· Cyber security 
· Hacking
· Public Wi-Fi
· Cyber skills
· Real life cyber attacks 
	This topic will build upon year 7 e-safety allowing students to understanding the threats associated with using networks and what could happen if someone is able to steal your personal details or hack into the network. It looks at how public wi-fi is not secure and cyber-attacks that have happened and the consequences of these. Cross curricular: Politics, Business and Law
	This topic build upon e-safety and looks at how cyber-attacks happen, the reason they happen and how they could have been prevented.
	Scenario based to understand how an attack happened and how it could have been prevented.  

Written test-students complete a summative assessment based on the cyber-attacks.

	Term 3:1
	Programming with HTML: Create websites using tags, scripts and CSS
· HTML tags and what they are used for
· HTML Scripts and how to use them within a website
· CSS both inline and external
· Creating a website using HTML and CSS
	This topic will introduce a new programming unit using different languages and terms. It will explore how websites are created and allow students to design, develop and create professional looking websites.

	This builds upon programming with micro-bits, computational thinking, algorithms and python programming. It will introduce HTML and CSS

	Written test-students complete a summative assessment that focuses on binary addition and conversations between different bases.

	Term 3:2
	Creating Databases: components that make up a database and how to use these effectively 

· Features of a database
· Adding data to a database
· Validation rules
· Relationships
· Queries
· Forms and reports
· Switchboard
· Formatting
	This topic will build upon year 8 spreadsheets and looking at how a flat file database (spreadsheet) could be converted into a relational database and the benefits of doing this. Students will then create a database ensuring that it is user friendly. They will need to add validations, formatting, data types and a user interface. By the end of the unit, they would have created a fully working database that could be used to store, add and search for information.
	This topic will build upon year 8 spreadsheets and looking at how a flat file database (spreadsheet) could be converted into a relational database and the benefits of doing this.
	Scenario based to create a database for a particular purpose and to be able to produce results.

Written test-students complete a summative assessment based on the databases.




















	Year 9

	Term
	Topic sequence
	Topic rationale (Intent) - include link to prior learning
	Link to prior learning
	Main methods of assessment

	Term 1:1
	Data in computer systems: How to complete binary addition and conversations between different bases.
· character sets
· Understanding Binary and Denary to Binary
· Binary addition
· Converting Between Hexadecimal and Binary
· Converting between hexadecimal and denary
· Sorting algorithms
· Searching algorithms
· Boolean logic

	This topic builds upon computer systems and looks at simple Boolean logic and some of its uses in circuits and programming as well as understanding how numbers can be represented in binary. Students will be able to carry out simple operations on binary numbers. Cross curricular: Mathematics and Science.


	This topic will build upon the learning from the previous topics and allow students to understand how devices communicate with each other and the language that they use to do so. It will also bring in new skills relating to how to add binary and convert between bases.
	Written test-students complete a summative assessment that focuses on binary addition and conversations between different bases.

	Term 1:2
	
	
	
	

	Term 2:1
	Programming with Python: Advanced programming including string manipulation and programming constructs. 
· Iteration FOR loops
· Iteration WHILE loops
· Subprograms
· 1D Arrays
· File Handling
· 
	This topic will build upon programming with algorithms, programming using scratch and building on the basic programming constructs. It will explore a high-level textural programming language to solve a variety of computational problems which make use of data structures. Students will be able to design and develop modular programs that use procedures or functions.

	This topic will build upon programming with algorithms, programming using scratch and building on the basic programming constructs. It introduces a high-level programming language with the use of data structures and more complex programming contrasts.

	Scenario based to create a program and written test.


	[bookmark: _kptn1q85hleu]Term 2:2
	Networks: Introduction to networks; the different types of topologies; what impacts the performance.
· Introduction to networks
· Types of networks
· Network topologies
· Hardware required to set up a network
Factors affecting network performance

	This topic will build upon and link computer systems and data in computer systems. It will allow the exploration of networks and how they communicate with each other as well as the hardware and software needed to create networks. 

	This topic builds upon data representation and computer systems allowing students to explore different types of network topologies and how they communicate.

	Written test-students complete a summative assessment that focuses on the different types of network topologies and the hardware needed to create a network


	Term 3:1
	Ethics and cybersecurity:
· Ethical issues
· Legislation
· Computer misuse act
· Data protection act
· Cybersecurity

	This topic introduces ethical and legal issues when using digital technology and how these impacts on society. Student will be able to discuss the impact of technology on ethics and how cybersecurity has had to be increased with the increased usage of technology. Students will look at some of the legal issues as well as the purpose of some legislation and the specific actions it allows or prohibits. This allows students to understand how legislation is used to protect our data online and the consequences if any of the laws are broken. This will build upon the cyber security unit in year 8 that looks at cyber issues and how they happen. This unit will look at what laws are being broken and how the laws protect companies and individuals.  
Cross curricular: Politics, Business, History, Geography and Law.
	Many students may be familiar with ethics and how our data is used online and the legal implications. This will allow students to explore current issues within computer science and how they have been dealt with by organisations and governments. The unit will build upon cyber security in year 8 and look at how the cyber issues have broken laws and the consequences. 
	Written test-students complete a summative assessment that focuses on ethics and cybersecurity.

	Term 3:2
	Python project: Design, develop, test and evaluate a system that: 

Allows a player to enter their details, which are then authenticated to ensure that they are an authorised player. 

Stores a list of song names and artists in an external file. 3. Selects a song from the file, displaying the artist and the first letter of each word of the song title. 

Allows the user up to two chances to guess the name of the song, stopping the game if they guess a song incorrectly on the second chance. 

If the guess is correct, add the points to the player’s score depending on the number of guesses. 

Displays the number of points the player has when the game ends. 

Stores the name of the player and their score in an external file. 

Displays the score and player name of the top 5 winning scores from the external file.
	This topic will build upon all topics taught. Algorithms for the design, programming in python for the creation of the game, data in computer systems for how a file is stored and computational thinking. It will allow the students to use all the topics that have been taught throughout KS3 to create a quiz that can be played by all.
	This topic will build upon all topics taught. Apothems for the design, programming in python for the creation of the game, data in computer systems for how a file is stored and computational thinking. It combines all the topics taught and allows the student to decompose the problem and design, build and test their solutions.
	Completed program



