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OCR GCSE Computing Blocks

	Unit/Section/LO
	Topic
	Content

	451/2.1.1/a
	1. What is a computer system?
	Define computer (CPU, RAM), peripherals, input and output interfaces. Example: Raspberry Pi.

	451/2.1.1/b
	2. Computers in the modern world
	Demonstrate breadth of computing devices: PC, smartphone, games console, server, micro computer e.g. Raspberry Pi

	451/2.1.1/c
	3. Reliability of computer systems
	Video showing safety critical systems e.g. those controlling medical systems, car engines, space exploration. 

	451/2.1.1/d
	4. Professional standards
	Outline of peripheral interface standards e.g. USB , communication standards e.g. Bluetooth and TCP/IP

	451/2.1.1/d
	5. Professionals standards 
	Professional bodies that develop and produce standards: BCS, IEEE, IETF, OSI. Advantages of standardising hardware interfaces (allowing manufacturers to produce devices that can connect to other systems) and communication protocols e.g. to connect to a mobile phone network, a LAN or the internet.

	451/2.1.1/e
	6. Ethical and environmental considerations
	Computer waste and how we handle it. Recycling. Use of environmentally-friendly materials and energy-efficiency. Effects of computer systems on people e.g. working conditions for manufacturing.

	451/2.1.1/e
	7. Legal considerations
	Data Protection Act, Computer Misuse Act, Telecommunications Act, Health and Safety Act.

	451/2.1.2/a/b
	8. Purpose and function of the CPU
	The purpose of the CPU in executing instructions and the structure of the CPU relating to its function.

	451/2.1.2/b
	9. The fetch execute cycle
	Description of the fetch execute cycle and the close relationship between RAM and the CPU. Registers in the CPU.

	451/2.1.2/c
	10. Common characteristics of the CPU – clock speed
	Explanation of the relationship between the fetch execute cycle and clock speed. Measurements of clock speed (GHz). Explanation of overclocking, its advantages and potential disadvantages. Raspberry Pi

	451/2.1.2/c
	11. Cache memory
	Explanation of the role of cache memory in speeding up execution by storing recently used instructions.

	451/2.1.2/c
	12. CPU cores
	Description of the architecture of a modern single, dual or quad core processor. Explanation of physical cores and logical paths of execution and how this improves performance. Raspberry Pi

	451/2.1.2/d
	13. Binary data
	Simple introduction to binary representation. Explanation of 1 as a higher voltage and 0 representing a lower voltage. Illustration using sequence of “light switches” that turn on and off.

	451/2.1.2/e
	14. Logic gates AND, OR and NOT
	Description of each logic gate: AND, OR and NOT and its associated truth table.

	451/2.1.2/f
	15. Truth tables
	Investigating combinations of gates and analysis of inputs producing specific outputs

	451/2.1.2/g
	16. The difference between RAM and ROM
	Explanation of RAM as working memory (which programs are running) and ROM as storing programs and configuration settings, Raspberry Pi

	451/2.1.2/h
	17. Explain the need for ROM in a system
	The role of the BIOS in a PC and ROMs in simple computer systems e.g. Engine Management Systems, handheld games devices and mobile phones. Raspberry Pi

	451/2.1.2/i and j
	18. Explain the need for RAM in a system
19. Explain how the amount of RAM affects the performance of the system
	Investigating RAM usage and system performance. Link to CPU and review of the Fetch Execute cycle. The role of RAM as volatile storage for programs while they are running. Raspberry Pi

	451/2.1.2/k
	20. Explain the need for virtual memory
	Explain how storage memory can be used to provide additional locations in the form of a page file/swap file and how these addresses are mapped to addresses in RAM.

	451/2.1.2/l
	21. Describe cache memory
	Investigate how modern CPUs and motherboards have different levels of cache to store copies of recently accessed memory blocks and how this improves system performance. Raspberry Pi

	451/2.1.2/m and n
	22. Describe flash memory 
23. Discuss how changes in memory technologies are leading to innovative computer designs
	Look at how solid state memory is allowing computers to become smaller, lighter and more portable. Investigate devices for playing games, listening to music, tablet computers and portable storage devices. Raspberry Pi

	451/2.1.2/o, p and q
	24. Understand the need for input and output devices
25. Describe suitable input devices for a wide range of computer controlled situations
26. Describe suitable input devices for a wide range of computer controlled situations
	Understand basic input devices e.g. mouse, microphone, camera and keyboard and output devices e.g. display, speakers and printer. Innovative input devices such as brain wave, games controllers and output devices such as force-feedback “rumble” and VR goggles/ Google glass. Raspberry Pi

	451/2.1.2./r
	27. Discuss input and output devices for users with specific needs
	Discussion of accessibility hardware and how it can be used to enable users to access a computer. Innovative technologies such as brain wave input, eye gaze equipment, sip and puff devices, Braille output. Different keyboards and trackballs. Could be extended to discuss computer equipment and bionics.

	451/2.1.2/s and t
	28. Explain the need for secondary storage
29. Describe common storage technologies such as optical, magnetic and solid state
	Review the volatility of RAM and non-volatile nature of ROM. Recognise that there is an increasing need for larger amounts of data storage. Describe the key technologies and how they function. 

	451/2.1.2/u
	30. Select suitable storage devices and storage media for a given application. Justify their choice using characteristics such as capacity, portability, reliability, speed and durability
	Investigation of practical uses of storage technology in mobile phones, games consoles, tablet computers, network client computer and server technologies, data centres. Raspberry Pi

	451/2.1.3/a
	31. Explain the need for the following functions of an operating system: user interface, memory management, peripheral management, multi-tasking and security.
	Examples of modern operating systems: Windows client, Android, Linux, Server operating systems: Windows, Unix and Linux. Overview of the common characteristics of all. Raspberry Pi

	451/2.1.3/b
	32. Describe the purpose and use of common utility programs for computer security, (anti-virus, spyware protection and firewalls), disk organisation (system information and diagnosis, system cleanup tools, automatic updating)
	Examples of utility software as opposite on different operating systems and explanation of their purpose. Command line and GUI based utilities. Raspberry Pi


	451/2.1.3/c
	33. Discuss the relative merits of custom-written, off the shelf, open source and proprietary software
	Description of the open source movement and discussion of the philosophy of free software. Develop an understanding that very specialised environments need very specific software that can only be fully met by custom-written software. Recognition that compatibility between software is important and that proprietary solutions allow businesses to purchase packages of software for general purpose applications such as word processing, graphics, spreadsheet and databases. Recognise that well-established software houses publish titles of software that they licence. Raspberry Pi


	451/2.1.4/a and b
	34. Define the terms bit, nibble, byte, kilobyte, megabyte, gigabyte and terabyte
35. Understand that data needs to be converted into a binary format to be processed by a computer
	Illustration of binary signals as changing voltages within a computer (higher voltage = binary 1, lower voltage = binary 0. Representation of a byte with bit place values and powers of 2. Expansion of this to show larger amounts of data and the names for these units.

	451/2.1.4/c
	36. Convert positive denary whole numbers into 8 bit binary numbers
	Review of the last session followed by progression onto conversion process. This could be illustrated by an animation or series of images showing the conversion sequence.

	451/2.1.4/d
	37. Add 8 bit binary numbers and explain how overflow errors may occur
	This session could also be illustrated by an animated sequence or series of images showing binary addition.

	451/2.1.4/e, f and g
	38. Convert positive denary whole numbers into 2 digit hexadecimal numbers and vice versa
39. Covert between binary and hexadecimal equivalents of the same number
40. Explain the use of hexadecimal numbers to represent binary numbers
	Using a single nibble, each the “code” representing each hexadecimal digit can be shown. A byte can then be represented by two hexadecimal digits. Four binary bits can represent 16 different symbols which make up the hexadecimal number system. The hexadecimal “code” can then be used to convert hex digits back into the 4 bit binary code and therefore, back to the 8 bit binary number. Memory addresses, MAC addresses and colour representation using RGB notation are suitable examples to illustrate the use of hexadecimal numbers. However, it needs to be stressed that this number system is a representation of binary numbers for the convenience of humans and that computers can only represent digital signals and hence binary.

	451/2.1.4/h, i and j
	41. Explain the use of binary codes to represent characters
42. Explain the term character set
43. Describe with examples, such as ASCII and Unicode, the relationship between the number of bits per character set and the number of characters that can be represented
	Illustrate how an 8 bit code can be used to represent characters in original 7 bit ASCII with one bit for parity. Unicode as an example of a character set originally intended to have 16bits only but has subsequently been expanded to give even more capacity for new characters.

	451/2.1.4/k, l and m
	44. Explain the representation of an image as a series of pixels represented in binary
45. Explain the need for metadata to be included in the file such as height, width and colour depth
46. Discuss the effect of colour depth and resolution on the size of an image
	The session should begin with a review of binary representation. Definition of a pixel. Simple “retro” graphics could be shown that use low resolution graphics with 8 bit colour depth. Key principles need to be explained that the more bits that are used to describe colours, the more pixels make up the image and the larger the size of the image, the more bits are required and therefore the larger the file size will be. The need for additional information to be provided in the form of metadata e.g. image dimensions. Different image formats can also be discussed e.g. Windows bitmap, Jpeg, and GIF.

	451/2.1.4/n and o
	47. Explain how sound can be sampled and stored in digital form
48. Explain how sampling intervals and other considerations affect the size of a sound file and quality of playback
	The session could start with a discussion that sound in air produces analogue vibrations that must be converted into a digital format within a computer. Screen capture of Audacity showing different sampling rates could visually illustrate the effect of reducing sampling rate and therefore the number of bits making up the sound file and how quality is reduced. However, an advantage is smaller file size. It can also be shown how sound can be sampled at a higher rate to follow the original waveform more accurately and in more detail giving a much more clear representation but larger file size. Different sound file formats can be discussed such as .wav and mp3

	451/2.1.4/p and q
	49. Explain how instructions are coded as bit patterns
50. Explain how the computer distinguishes between instructions and data
	The session could start with a recap of the CPU and fetch execute cycle. The need for an instruction set should be covered. This could perhaps be illustrated by an animation. This will also illustrate how an instruction is fetched and placed in the CIR and only then is data fetched. Even though everything in a computer is represented as binary code, each register stores a different item and an instruction is always fetched before data.

	451/2.1.5/a and b
	51. Describe a database as a persistent, organised store of data
52. Explain the use of data handling software to create, maintain and interrogate a database
	The importance of databases in the modern world should be provided to set the context. Any software can be used to illustrate the stored data and software needed to manipulate the data. MySQL could be used as this is Open Source however, candidates are more likely to be familiar with the data handling capabilities of Microsoft Access.

	451/2.1.5/c and d
	53. Describe how a DBMS provides separation of the data from applications and ay why this is a good idea
54. Describe the principal features of the DBMS and how it can be used to create customised data handling applications
	The session could begin with a look at modern businesses that use data centres. Stores may use data handling software (a client product) but the database could be located anywhere in the world. They will recognise advantages in terms of shared access and security. Database structure and the terms: field, record, table and database should be defined. Queries, reports and input forms can all be illustrated using data handling software.

	451/2.1.5/e and f
	55. Understand the relationship between tables and entities
56. Understand the components of a relational database such as tables, queries, reports , forms and modules
	A breakdown of how data is organised into tables by identifying entities in the system could be illustrated with a relevant example. Each entity will have attributes including a key field to uniquely identify a record.
The data base could be shown being built from the table structure with identified fields (the attributes) including a primary key with data types and field lengths being added. Records are then added and from these, queries and reports set up. It can be illustrated how data can be entered via an input form and if a calculation is required, this could be effected by adding a module of code.

	451/2.1.5/g, h and i
	57. Understand the use of logical operators in framing database queries
58. Explain the use of key fields to connect tables and avoid data redundancy
59. Describe methods of validating data as it is input
	This session will review how queries are built using logical operators.

Validating data could be covered in a separate session or in this session. Examples of how to create validation rules could be given using screen capture.

Examples of how tables are linked using key fields and how queries can be built that span across tables can also be illustrated by screen capture.

	451/2.1.6/a and b
	60. Explain the advantages of networking standalone computers into a LAN
61. Describe the hardware needed to connect standalone computers into a LAN including hubs/switches and wireless access points
	The advantages of sharing hardware and software will be covered in this session as well as communication tools that can be used on a LAN. A demonstration of setting up network hardware should be included. Raspberry Pi

	451/2.1.6/c , d and e
	62. Explain the different roles of computers in a client server and peer to peer network
63. Describe using diagrams or otherwise, the ring, bus and star network topologies
64. Describe the differences between a LAN and a WAN such as the internet
	Description of the evolution of LANs from early Ethernet implementations that used a physical bus topology through to the modern implementations using a physical star on twisted pair copper. Ring topology types: Token Ring and FDDI. LAN and WAN comparison. Role of server and client and how modern peer to peer networks are implemented e.g. via legal file sharing on the internet.

	451/2.1.6/f
	65. Explain the terms: IP addressing, MAC addressing, packet and protocols
	This is a theory session which could be illustrated by a simple overview of the communication process perhaps via an animation. Raspberry Pi

	451/2.1.6/g
	66. Explain the need for security measures in networks such as user access levels, suitable passwords and encryption techniques
	Overview of network security techniques and what can happen when networks are not secure.  Emphasis on privacy and protecting user data. Raspberry Pi

	451/2.1.6/h
	67. Describe and justify network policies such as acceptable use, disaster recovery, failover, backup and archiving
	This session’s emphasis should be at the enterprise level and could include an interview with a network manager about company policies and how they are implemented.

	451/2.1.6/i and j
	68. Describe the internet as a worldwide collection of computer networks
69. Describe the hardware needed to connect to the internet including modems and routers
	This session could demonstrate how to connect a computer to the internet and then illustrate how devices on the internet are connected in the World Wide Web. Raspberry Pi

	451/2.1.6/k
	70. Explain the need for IP addressing of resources on the internet and how this can be facilitated by the role of DNS services
	The relationship between IP addresses and the Domain Name System including examples of whois queries to illustrate this. Discussion of limitations of IPv4 and the need for DNS servers to be configured on a LAN to enable lookups. Raspberry Pi

	451/2.1.6/l
	71. Explain the importance of HTML and its derivatives as a standard for the creation of webpages
	Brief history of HTML and the www consortium. Example of basic HTML page structure. Advantages of HTML5 and examples of pages using its effects. Raspberry Pi

	451/2.1.6/m, n and o
	72. Describe common file standards associated with the internet such as JPG, GIF, MP3, PDF, MPEG
73. Explain the importance of compressing files that are transferred via the internet
74. Describe the differences between lossy and lossless compression
	File types and their features and uses. File compression utilities. Examples of compressed file types and why it is important for file sizes to be kept as small as possible for use on the internet.  Compromise between compression and loss of fidelity. Raspberry Pi

	451/2.1.7/a and b
	75. Understand algorithms written in a flow diagram or pseudocode, explain what they do, complete or correct them
76. Produce algorithms in pseudocode or flow diagrams to solve problems
	This session will teach good practice in the techniques of writing pseudocode and producing flow diagrams.

	451/2.1.7/c, d and e
	77. Explain the difference between high level code and machine code
78. Explain the need for translators to convert high level code to machine code
79. Describe the characteristics of an assembler, an interpreter and a compiler
	The programming language hierarchy from machine code through assembler to high level languages will be explained. The differences between interpreting and compiling. Example programs from assembler and a high level language can be illustrated Raspberry Pi

	451/2.1.7/f
	80. Describe the common tools and facilities available in an IDE including editors, error diagnostics, run time environment, translators and auto-documentation
	A tour around an IDE (Python IDLE for example) and discussion of components and utilities. Raspberry Pi

	451/2.1.7/g
	81. Understand and use sequence in an algorithm
	Simple examples of sequence programs e.g. inputting two numbers and performing mathematical operations on them. Python could be used as an illustrative language. Raspberry Pi

	451/2.1.7/h
	82. Understand and use selection in an algorithm (IF and CASE)
	Using selection statements to make choices and CASE statements for multiple choices. Example could be a simple number guessing game in Python. Raspberry Pi

	451/2.1.7/i
453/2.3.1/b and c
	83. Understand and use iteration in an algorithm (FOR, WHILE and REPEAT)
84. Understand and use the three basic programming constructs used to control the flow of a program: sequence, conditionals and iteration.
85. Understand and use suitable loops including count controlled and conditional
	Explanation of different types of loops and illustrative examples e.g. times table (FOR or REPEAT), WHILE as a refinement of the number guessing game. Raspberry Pi

	451/2.1.7/j and k
453/2.3.1/a
	86. Define the terms variable and constant as used in an imperative language
87. Use variables and constants
88. Identify and use variables, operators, inputs, outputs and assignments
	Use of variables and constants in programs with practical examples of declaration and value assignment. Difference between variables and constants. How values can be assigned by user input and how they can be displayed as output e.g. by using the PRINT function in Python  Raspberry Pi

	451/2.1.7/l and m
453/2.3.1/d
	89. Describe the data types integer, real, Boolean, character and string
90. Select and justify appropriate data types for a given program
91. Use different types of data including integer, real Boolean and string appropriately in solutions to problems
	Different data types and their use in programs. Casting between data types in Python for example. Examples of programs that use different data types. Raspberry Pi

	451/2.1.7/n
	92. Perform common operations on numeric and Boolean data
	Examples of programs that use integer, float and Boolean data types e.g. using Python Raspberry Pi

	451/2.1.7/o
453/3.2.1/g
	93. Use one dimensional arrays
94. Define and use arrays as appropriate when solving problems
	Examples of programs in a language such as Python and possibly Scratch, that use arrays/lists. (Python arrays only handle numeric data). Raspberry Pi

	451/2.1.7/p and q
	95. Describe syntax and logic errors which may occur when developing a program
96. Understand and identify syntax and logic errors
	Illustration of common logic errors that might be encountered in programs e.g. ValueError in Python. Explanation of syntax errors and how these prevent programs from running. Raspberry Pi

	451/2.1.7/r
	97. Select and justify test data for a program stating the expected outcome of each test
	Simple explanation of how test data should be selected using valid, in range data, null values, boundary values and out of range and invalid data. Preparation of simple test cases. Raspberry Pi

	453/3.2.1/e
	98. Understand and use basic string manipulation
	Simple program examples that use string manipulation e.g. username generation in Python Raspberry Pi

	453/3.2.1/f
	99. Understand and use basic file handling operations: open, write, read, close
	Simple file manipulation e.g. an address book program in Python Raspberry Pi

	452/2.2.1/a
	100. Plan and carry out a practical investigation of a topic
	Introduction to the practical investigation unit. How to plan and research for reliable information. 

	452/2.2.1/b
452/2.2.2/b, c and d
	101. Use practical skills effectively and efficiently to develop solutions to problems
102. Use suitable techniques for the development of their solution
103. Use suitable techniques to solve all aspects of the problem
104. Deploy practical techniques in an efficient and logical manner
	How to carry out the practical components of an investigation.

	452/2.2.1/c and d
452/2.2.4/d
	105. Test their solutions
106. Test their solution
107. Evaluate and modify their solutions in the light of test results
	Review of testing techniques and how to evaluate test results.

	452/2.2.3/a, b and c
452/2.2.4/a, b, c, e, f, g and h
	108. Show an understanding of the relevant information by presenting the evidence of the development of the solutions
109. Show an understanding of the technical terminology/concepts that arise from their investigation through the analysis of the data collected
110. Use the terminology/concepts surrounding their topic and the information collected when it comes to producing their analysis in the supporting script
111. Produce a full report covering all aspects of their investigation
112. Present the information in a clear form which is understandable by a third party and is easily navigable
113. Critically appraise the evidence that they have presented
114. Present their evaluation in a relevant, clear, organised, structured and coherent format
115. Use specialist terms correctly and appropriately
116. Present a conclusion to the report
117. Justify their conclusion based on the evidence collected
	How to evaluate evidence and why it is important to use correct terminology in technical documents. Ideas for presenting and structuring information clearly. How to draw accurate conclusions. Why it is important that research findings are clearly documented.
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