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	Subject:
	GCSE Computing
	Year:
	10
	Ability:
	Mixed


Link to specification
	Topics
	Data Storage (HT1)
	Computational thinking (HT2)
	Compression (HT3)
	The CPU (HT3)
	Storage (HT4)
	Networks (HT5)
	Programming (HT6)

	Topic
	1.2.4 Data Storage, numbers, characters, images and sound

1.2.3 Units used in computing

2.4.1 Boolean Logic

	2.1.2 Designing, creating and refining algorithms
2.1.1 Computational thinking
2.2.1 Programming fundamentals
2.2.2 Data Types
	1.2.5 Compression
	1.1.1 Architecture of the CPU and 1.1.2 CPU performance 1.1.3 Embedded systems
	1.2.1 Primary storage
1.2.2 Secondary Storage
	1.3.1 Networks and topologies
1.3.2 Wired and wireless networks

	2.2.3 Additional programming techniques

	Topic overview

Pupils will learn…

	how binary is used by computers to store data and how humans use binary and hexadecimal.


how logic gates allow computers to perform simple tasks.
	how to use a text-based programming language using a suitable development environment.
	what compression is, how it works and scenarios where compression is advantageous and scenarios where compression is not suitable.

Students will learn the different types of compression and when these types of compression can and cannot be used.
	how the CPU works by being able to describe the fetch-execute cycle, the use of the registers and different components in the CPU.

Students will learn how to compare different systems with different characteristics such as clock speed and number of cores.

Students will learn how embedded systems are similar and different to general purpose computer systems so that they can recognise these two categories of computer system and know where they are and can be used.
	the differences between RAM and ROM so that they can identify where and why these types of memory are used in computer systems.

Students learn the need to secondary storage in computer systems.

Students learn the three main types of secondary storage (magnetic, solid state and optical).

Students are able to discuss the advantages and disadvantages of the types of storage applying their knowledge to specific examples.
	the common network topologies in use today.

Students will learn the characteristics and be able to discuss the advantages and disadvantages of wired and wireless networks.
	practical programming, increasing their knowledge of IDEs and basic programming techniques

	Components



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

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 explain how images are made up of pixels and explain the need for and give examples of metadata contained in images.

Students can explain how the colour depth and resolution affect the quality and file size of an image so that they can discuss how suitable an image is for a particular use.

Students can explain how sound can be sampled and digitised including the effect of sample rate, duration and bit depth on the quality of the sound file and the size of the file so that they are able to pick suitable values when digitising sound.

Students can identify individual logic gates and combine logic gates into more complex circuits so that they can understand how logic gates can be used to perform simple tasks.

Students will need to be able to correctly use the units used in computing but these can be for 1000 rather than 1024.
	Students will learn about the different data types (including using constants) so that they can pick a suitable data types for each variable they need in the programs they write.

Students will see algorithms written by others (their teacher) so that they can see how the algorithms work.

Students will correct algorithms written by others (their teacher) so that they have practice spotting errors in code and so are able to spot errors in their own code.

Students will be exposed to flowchart symbols so that they can interpret formal flowcharts and be able to use the correct symbols to help design their own programs.

Students study different problems so that they can learn how to analyse, decompose and create their own algorithms and then use these skills when creating their own programs.


Students will be shown the importance of indenting their code and adding comments so that they can write code that is easy to maintain. (2.3.1)

Students will see examples of iteration being used so that they can recognise iteration in programs written by others and be to use iteration in their own programs.

Students will use truth tables to interpret and trace their own or other algorithms so that they can use these skills to find logic errors in their own code as well as code written by others.
	Students will learn about lossy and lossless compression so that they can choose appropriate compression for different types of files and scenarios.


	Students can name the registers and components found in a CPU so that they identify the purpose and need for the different registers and parts.
Students can describe the Fetch-Execute cycle so they can explain how the performance of the CPU can be altered by changing different characteristics.
Students can explain how clock speed; cache size and number of cores affect the performance of the CPU and be able to use these characteristics to describe and compare different systems.

Students will learn when embedded systems are used and how their characteristics make them suitable for a wide range of jobs. Students will be able to identify and suggest uses for embedded systems.
	Students can name examples of each of the types of primary storage and students can discuss the advantages and disadvantages of different primary storage and when each is used in a computer system.

Students can name examples of each of the types of storage
Students can discuss the advantages and disadvantages of different storage devices using these characteristics:
· Capacity
· Speed
· Portability
· Durability
· Reliability
· Cost (per MB)

	Students will be able to describe and recognise the topology of a star network so that they can discuss the locations and uses of star networks.

Students will be able to describe and recognise the topology of a mesh (partial and full) network so that they can discuss the locations of uses of mesh networks.

Students will be able to relate their knowledge of network topologies to their own use of networks including school, home, and the internet.
	Students will be shown how to manipulate strings so that they can incorporate these techniques into their own programs.

Students will be shown how to access files and databases so that their programs can make use of secondary storage.

Students will learn the basic SQL commands (SELECT, FROM and WHERE) so that they can create and understand basic SQL queries both in their own work and in work created by other people.

Students will be shown how to write code that will allow a computer to pick a pseudo random number which will allow them to write code which can do different things each time it is run, for example make a computer player make different moves in a game.

Students will write programs which interface with a database using SQL so that they can have the advantages of a DBMS handling any complex data their program needs to be able to use.

Students will write programs that use a variety of functions and variables so that they can write effective and efficient code using local and global variables, constants, and arrays.


	What pupils should already know
(prior learning components)


	The concept of storing data in binary format (KS3).
	How to create programs using a graphical and text-based languages (KS3).

Details of the data types used in text-based languages (KS3).
	The concept of storing data in binary format. 
Units used to measure storage and memory (Y10).


	Understand the hardware components that make up computer systems (KS3), the purpose of the CPU and clock speed (including units) and embedded systems (Y10).

The concept of storing data in binary format. 
Units used to measure storage and memory (Y10).
	Understand the hardware components that make up computer systems (KS3)
The concept of storing data in binary format (Y10). 
Units used to measure storage and memory (Y10).
	Basic understanding of computer networks (KS3).
Understand that the internet is an example of a network (KS3)..
[bookmark: _GoBack]Know the multiple services, such as the World Wide Web, available as a result of having access to the internet and the opportunities they offer for communication and collaboration (KS3).
	Basic program constructions including iteration and sequencing (Y10).



	Transferrable knowledge (skills)



	Knowing how computers store data will allow student to see that the data can be represented in different forms.
	Analysing how algorithms work allow students to see how larger problems can be broken down into smaller and simpler problems making the larger problem easier to manage.
	Understanding that lossy and lossless compression both have their place in computing emphasises the important life lesson that different solutions are often possible and picking the correct type of compression allows students to consider the exact situation they are facing. 
	Being able to judge a device using more than one criterion
	Being able to judge a device using more than one criterion
	Understanding how networks work and how they are connected allows students the chance to deconstruct a real-life problem and look at how it was solved using protocols and layers. This allows students to apply these techniques to other problems they may encounter.
	Problem solving is applicate to many aspects of life and jobs.

The ability to stick at a problem as you debug code is also a useful skill and something that all employers are looking for.

	Key vocabulary pupil will know and learn


	Bit, nibble, kilobyte, megabyte, gigabyte, terabyte, petabyte, binary shift, character, character set, MSB, LSB, Sound, vibration, image, pixel, bit depth.
	variables, constants, operators, inputs, outputs and assignment,
	Compression, lossy, lossless, data, 
	CPU, Register, arithmetic, logic, accumulator, memory, address, core, execute, clock speed
	Optical, magnetic, flash, durability, secondary, primary, access speed, cost per gigabyte
	LAN, WAN, Internet, switches, router, NIC, transmission, media, WAP, client, server, peer, star, mesh, cloud, hosting, DNS, protocol, TCP/IP, HTTP, HTTPS, FTP, POP, IMAP, SMTP
	Manipulation, variable, global, local, iteration, decomposition, sequencing, function, SQL, database

	Assessment activities



	Short Module test done at the end of the module. 20 marks done in the lesson.[xxxx]

Topic Test – longer test sat in line with school policy at the end of a term covering modules completed up to that point.
	Short Module test done at the end of the module. 20 marks done in the lesson.[xxxx]

Topic Test – longer test sat in line with school policy at the end of a term covering modules completed up to that point. Practical programming assignments
	Short Module test done at the end of the module. 20 marks done in the lesson.[xxxx]

Topic Test – longer test sat in line with school policy at the end of a term covering modules completed up to that point.
	Short Module test done at the end of the module. 20 marks done in the lesson.[xxxx]

Topic Test – longer test sat in line with school policy at the end of a term covering modules completed up to that point.
	Short Module test done at the end of the module. 20 marks done in the lesson.[xxxx]

Topic Test – longer test sat in line with school policy at the end of a term covering modules completed up to that point.
	Short Module test done at the end of the module. 20 marks done in the lesson.[xxxx]

Topic Test – longer test sat in line with school policy at the end of a term covering modules completed up to that point.
	Short Module test done at the end of the module. 20 marks done in the lesson.[xxxx]

Topic Test – longer test sat in line with school policy at the end of a term covering modules completed up to that point. 
Practical programming assignments




	Resources available



	PowerPoints from PG Online Units [S:\Computing\GCSE\PG Online Resources]
Staff shared area [S:\Computing\GCSE]

	PowerPoints from PG Online Units [S:\Computing\GCSE\PG Online Resources]
Staff shared area [S:\Computing\GCSE]

	PowerPoints from PG Online Units [S:\Computing\GCSE\PG Online Resources]
Staff shared area [S:\Computing\GCSE]

	PowerPoints from PG Online Units [S:\Computing\GCSE\PG Online Resources]
Staff shared area [S:\Computing\GCSE]

	PowerPoints from PG Online Units [S:\Computing\GCSE\PG Online Resources]
Staff shared area [S:\Computing\GCSE]

	PowerPoints from PG Online Units [S:\Computing\GCSE\PG Online Resources]
Staff shared area [S:\Computing\GCSE]

	PowerPoints from PG Online Units [S:\Computing\GCSE\PG Online Resources]
Staff shared area [S:\Computing\GCSE]

Code Combat [Free account needed for teachers but students do not need their own accounts]


	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 and leads on to an understanding of how computers work.

Studying the module here allows students to have a good understanding of how computers use binary for everything and this helps with their understanding of compression and the FE cycle.
	Programming is fundamental to understanding the subject of computing. 

Studying it here allows students to link their theoretical knowledge to more practical programming skills.

Studying a module on programming early on in the course allows students to gain a good understanding of text-based programming languages and see how different elements come together to write easy to maintain correct code. 
	Compression means that the data takes up fewer bits when being stored or transmitted over networks [future topic].

Picking the wrong sort of compression can mean that data is lost and can never be recovered. 

Studying compression here helps students to relate the idea that everything is stored in binary and that the more bits used to store data the more storage space and bandwidth are needed to send the data over networks. 
	Being able to discuss how a processor works and the benefits of extra cores etc allows student to pick suitable devices for their own and family use.

Emphasises that computers just use binary which is why we need to study and understand binary in computing.
Shows the students that computers are just machines carrying out instructions in a set sequence.

Studying the CPU here allows students to understand that computers are just using circuits to move 1s and 0s around and link this knowledge back to previous units on data storage and compression.
	Being able to discuss the different characteristics of different storage devices allows students to pick suitable devices for their own and family use.

Studying storage here emphasises that everything in computing is just make up of 1s and 0s (binary) and so the students learn that different methods can be used to store these 1s and 0s.
	Networks pay a pivotal role in today’s society and an understanding of the advantages and disadvantages of how networks operate will allow students to use networks safely and appropriately in their own lives.

Studying networks here allows students to link in their knowledge of compression and data storage and understand how data can be transmitted over a network.
	Being able to write your own programs successfully means learning and mastering several techniques in problem solving which can be applied to different situations outside of writing computer programs.

Studying more programming techniques here allows students to build on their programming skills and consolidate their knowledge and skills before the long summer break when most won’t get a chance to do any practical programming.
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