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	Topics
	Data Types (HT1)
	Structure and Function of Processor (HT1)
	Types of Processor (HT1)
	IO and Storage (HT2)
	Systems software (HT2)
	Types of language (T2)
	Databases (T2)
	Networks (t2)
	Web Technologies (T2)
	Data Structures (T3)
	Boolean Algebra (T3)

	Topic
	1.4.1 Data Types 
	1.1.1 Structure and function of the processor 
	1.1.2 Types of processor 
	1.1.3 Input, output, and storage 
	1.2.1 Systems Software 
	1.2.4 Types of Programming Language
	1.3.2 Databases
	1.3.3 Networks
	1.3.4 Web Technologies
	1.4.2 Data Structures
	1.4.3 Boolean Algebra

	Topic overview

Pupils will learn…

	how computers store different data types and how we can convert between different number systems.
	how the fetch-decode-execute cycle works along with the factors that affect the performance of the CPU.
	that there are distinct types of processors with differing capabilities which are suited to distinct types of task.
	about the distinct types of storage device available and how they can be applied to the solution of different problems.
	about operating systems and the distinct types of operating systems available for modern computers.
	the need for and distinct characteristics of different programming paradigms.
	learn how databases work – including relational databases and how to normalise data.
	about the hardware and protocols needed for networks including the internet to work safely and securely. 
	how webpages are created using HTML, CSS, and JavaScript and how search engines allow the most appropriate pages to be found.
	a range of data structures that they can use in their own practical programming.
	how computers work purely on logic so in this unit students will learn the basics of Boolean logic.

	Components



	Students can convert:
· denary to binary
· binary to denary
· binary to hexadecimal
· hexadecimal to denary
and can perform left and right binary shifts and use masks so that they can interrelate with computer systems.

Students can represent numbers in floating point format and positive and negative numbers using sign and magnitude and two’s complement so that they can understand how maths is performed by processors using electronic circuits.

Students can explain the term ‘character set’ and explain the relationship between the number of bits used per character and the number of characters that can be represented so that they pick a suitable character set for a given scenario.

Students can use bitwise manipulation and masks so that they can understand how computers can perform simple tasks such as converting from uppercase to lowercase letters using simple electronic circuits.

	Students can describe the parts and registers found in processors.

Students can explain the effect the FDE cycle has on the various parts and registers found in the processor.

Students can explain how clock speed; cache size and number of cores affect the performance of the CPU and can use these characteristics to describe and compare different systems.

Students can describe pipelining and explain the advantages and disadvantages of using pipelining in a modern CPU.
	Students can describe the differences between CISC and RISC processors so that they can select the most appropriate type for a given situation.

Students can discuss how GPUs work including how they can be used for tasks not related to graphic processing.

Students can describe multicore and parallel systems and when these systems can be used effectively. 
	Students learn about the use of magnetic, flash, and optical storage technologies so that they can pick the best technology for a given situation.

Students learn about the differences between RAM and ROM so that they can explain why they are used in different situations.

Students learn how virtual storage can be used and the advantages of virtual storage in situations where it is used.
	Students can explain the need for, function and purpose of distinct types of operating system so that they can pick the most suitable operating system for a given scenario. 

Students can discuss how interrupts work and the need for interrupts on computer systems so that they can understand how modern computers work.

Students can discuss the need for scheduling so that they can explain the best scheduling algorithm to use in particular circumstances.

Students will be able to give examples of different virtual machines so that they can give the benefits of using a virtual machine in diverse instances.
	Students learn about different programming paradigms including procedural, object-oriented, declarative, and functional so that they can learn about the advantages and disadvantages of different programming paradigms.

Students have the chance to use assembly language using the Little Man Computer instruction set so that they can see how assembly language works and how it links to the fetch-decode-execute cycle.

Students learn about different modes of addressing memory in programming so that they can recognise the different mode and understand the ways to use the different methods.

Students learn the characteristics of object-oriented languages and understand how classes, objects, methods, attributes, inheritance, encapsulation, and polymorphism relate to the real world.
	Students can use databases including creating their own normalised (to 3NF) relational databases with entity relationships so that they are able to use databases correctly in their programming assignments including their projects. 
Students can explain the need for referential integrity and ACID transaction processing so that they can discuss the advantages of using a DBMS to store and retrieve data. 
	Students will be taught about the characteristics of networks so that they understand the importance of protocols and standards.

Students will be taught the importance of protocol layering so that they understand how network standards can be improved independently of other standards.

Students will learn the differences between LANs and WANs so that they can identify both types of network.
Students will be taught about packet and circuit switching so that they can identify the advantages and disadvantages of both types of technology.

Students will be introduced to different network security threats and learn how firewalls, proxies and encryption can help to mitigate the threats faced.

Client-server and peer to peer networks will be introduced to students so that students can identify these different network configurations and the differences between them.
	Students learn how to hand-code webpages using HTML, CSS, and JavaScript so that they can code their own webpages and understand webpages coded by others.

Students get to understand the ways web pages are indexed so that they can be found when searched for using a search engine so that they can perform SEO on their own websites.
	

	Students learn how to use arrays (of up to three dimensions), records, lists, linked-lists, graphs, stacks, queues, trees including binary search trees and hash tables so that they can pick the most appropriate data structure for their needs when programming.

They are given examples showing how these data structures can be created, transverse and have data added and removed so that they have the skills needed to use these data structures in their own programs.
	How to define a problem using Boolean logic so that they can use Boolean logic to help solve their own programming challenges.

Students will see how Karnaugh maps can allow them to simplify Boolean expressions to help make more complex problems more manageable. 

Students will be able to use De Morgan’s laws to derive and simplify statements in Boolean algebra so that they can use these techniques in their own programs.

Students will be able to draw logic gates and their truth tables and understand the logic of D type flip flops and half and full adders allowing them to have a greater understanding of how computers work.

	What pupils should already know
(prior learning components)


	Students can start A level computing without having previously studied GCSE computing, but some students will have met positive unsigned integers and other parts of this unit at GCSE level.
	Students will have studied the unit on data types (Y12).
	Students will have studied how computers store and manipulate data along with the basic architecture of a processor (Y12).
	[bookmark: OLE_LINK12][bookmark: OLE_LINK13]Parts of this topic are covered in KS3 and KS4 if the students did a suitable KS4 course but all of it needs to be covered for the A level course.
	Many students will start the course with knowledge of different operating systems depending on the types of systems they have personally used. Some will also have studied parts of this at GCSE level.
	Students will have had the opportunity to do some programming (even if they can into the course with no programming experience) so that they can apply the theory to their own practical experience.
	Students will have had some knowledge of flat file databases from KS3 work and some examples of using RDBMS from KS4 as simple databases.
	Parts of this topic are covered in KS3 and KS4 if the students did a suitable KS4 course but all of it needs to be covered for the A level course.
	Students are likely to understand that webpages are created using HTML and may have some experience creating their own webpages using authoring software.
	Students who have picked up the subject from GCSE will know how to use the simpler data structures but all data structures will be introduced to the students.
	Students will have met simple logic gates at KS3 and at KS4 (if they studied computing).

	Transferrable knowledge (skills)



	Using math skills and logic to solve problems.
	Being able to judge a device using more than one criterion rather than just focussing on one criterion such as the speed of the processor.
	Being able to judge a device using more than one criterion rather than just focussing on one criterion such as the type of processor.
	Being able to analyse a situation, form a judgement and give the best solution to the problem.
	Students will be able to analyse a problem and pick a suitable solution based on multiple criteria.
	Being able to select the best programming paradigm to use to solve a problem or create a solution to a problem.
	The analytical reasoning needed to normalise a database is a key skill an employer looks for.
	Seeing how smalls parts of a network work in conjunction to form a working network helps students to realise how larger systems are made up of smaller parts.
	Understanding how websites are made and how SEO works will help students to understand how advertisements can be successfully targeted to different audiences.
	Being able to identify what needs to be stored and the most appropriate way to store the data is a key skill in programming and the analytical skills needed are key transferable skills to other situations both in programming and general problem solving.
	Understanding Boolean algebra helps students to understand and be able to solve several puzzles and problems including for example Sudokus.

	Key vocabulary pupil will know and learn


	Bit, nibble, kilobyte, megabyte, gigabyte, terabyte, petabyte, sign and magnitude, two’s complement, binary shift, AND, OR, NOT and XOR, character, character set, MSB, LSB, Sound, vibration, image, pixel, bit depth.
	Arithmetic, Logic, register, address, memory, data, bus, control, assembly language, decode, fetch, execute, cores, cache, efficiency, Von Neumann, Harvard, architecture
	CISC, RISC, GPU, multicore, parallel, system,
	Input, output, storage, memory, magnetic, optical, flash, RAM, ROM, virtual storage
	Operating system, memory management, paging, segmentation, virtual memory, ISRs, interrupt, scheduling, round robin, FCFS, multi-level, distributed, embedded, multi-tasking, multi-user, real time, BIOS, virtual machines, intermediate
	Paradigms, procedural, object-oriented, declarative, functional, class(es), object, methods, attributes, inheritance, encapsulation, and polymorphism
	Relational database, flat file, primary key, foreign key, secondary key, entity relationship, normalisation, indexing, SQL, transaction, atomicity, consistency, isolation, durability, record locking, redundancy
	Network, WAN, LAN, protocol, packet, circuit, switching, threat, firewall, client-server, peer to peer, DNS, layering.
	HTML, CSS, JavaScript, indexing, PageRank, algorithm, server, client.
	Array, record, list, linked-list, graph, stack, queue, tree, binary search trees and hash table
	Boolean, logic, gates, Karnaugh map, flip flop, memory,

	Assessment activities
	End of topic test
	End of topic test

	End of topic test

	End of topic test

	S End of topic test

	End of topic test

	End of topic test

	End of topic test

	End of topic test

	End of topic test

	End of topic test
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	Notes

Why this topic is important…

	The use of binary is fundamental to understanding how computers process data and store data.

Knowing that the number of available bits available impacts on the range of numbers, colours and characters that can be stored 

Studying it here allows students to grasp the concepts of modern computing and leads on to an understanding of how all aspects of computer hardware work. 
	Understanding the detail of the FDE cycle allows students to understand how distinct characteristics of processors affect their performance and make them more or less suited to particular tasks.

Studying it here allows students to learn that computers are not magical devices, but are simply machines following instructions.
	Understanding the detail of how distinct types of processors work and how this affects their performance makes students able to judge how processors are more or less suited to particular tasks.

Studying it here allows students to realise that different processors have different characteristics and we can build processors to have the characteristics we most desire. 
	Understanding how computer systems can store data allows students to understand how distinct characteristics of storage devices affect their performance and make them more or less suited to particular tasks.

Studying it here allows students to realise how computers store data and learn the different characteristics of different devices so that they are able to select the most appropriate device to solve a particular need.
	Understanding how computer systems use the resources available to them and their performance helps students understand which combination of hardware and software is most suited to a particular task.

Studying it here allows students to understand the importance of the operating system and how this impact on the user experience and the capabilities of the system.
	Different programming paradigms are useful in different situations and understanding a range gives students the skills they need to pick the most appropriate one in a situation.

Studying it here allows students to make informed decisions as to the best programming paradigm to use when completing their assignments.
	The accurate storage and retrieval of data is fundamental to computer systems and being able to use a DBMS in their projects is a key skill.

Studying it here allows students to gain the skills needed to normalise a database and use a RDBMS so that they are able to use these skills in their projects.
	With the Internet now ubiquitous all people need a thorough understanding of networks including the security implications of using networks.

Studying it here allows students to become careful and considered users of networks, knowing the advantages as well as the disadvantages of networks in day to day life.
	Knowing how websites are created and how search engines work will allow students to develop their understanding of networks and the advantages and disadvantages of using networks.

Studying it here allows students to understand the fundamental technologies that underpin much of modern-day computing.
	Being able to identify the data required to solve a problem, and the best way to then store the data are key stills which are needed when creating your own programs including the programming project.

Studying it here allows students to be able to select the best data types for use in their own projects.
	Understanding some of the basic logic and circuits helps students understand that more complex circuits can be made to carry out all the functions in a modern processor.

Studying it here allows students to realise that everything in computing uses binary and allows them to link this knowledge back to previous units of work.
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