
Curriculum Overview Plan for Year 10 [Computer Science 
 Autumn 1 Autumn 2 Spring 1 Spring 2 Summer 1 Summer 2 

 
Topic 

Algorithms and Programming Data Representation Computer Systems See Spring 1 Networks Programming Project 

Learning objectives Understand and use different types of search 
Linear search 
Understand arithmetic operators and 
variables 
Understand flowchart symbols 
Understand and explain the terms: 
algorithm 
decomposition 
abstraction 
Understand and use different types of search 
Binary search 
Understand and be able to explain how the 
following sort algorithms work: 
Bubble sort 
Merge sort 
Understand arithmetic operators and 
variables 
Understand and use data types: integer, real, 
Boolean, character and string 
Understand how to determine the correct 
output of an algorithm for a given set of data 
Understand the concept of subroutines 
Understand and use parameters to pass data 
to procedures and functions 
Understand the purpose of a given algorithm 
and how an algorithm works 
Understand how to identify and correct errors 
within algorithms and programs 
 

Understand that data needs to be converted into a binary 
format to be processed by a computer 
Understand the term ‘character set’ including: 
7-bit ASCII 
Understand the use of binary shifts 
Understand the use of binary codes to represent characters in 
common groups and sequences 
Understand the term ‘character set’ including: 
Unicode 
Understand how a bitmap graphic is made up of individual 
pixels  
Understand that the number of bits per pixel determines the 
number of available colours for an image 
Understand that analogue sound is converted, processed and 
stored in digital form when sampled 
Understand why data may be compressed and that there are 
different ways to compress data 
Be aware of the environmental impact of the following areas 
of technology: 
Mobile technologies 
Wearable technologies 
Cloud technologies 
Be aware of the ethical impact of the following areas of 
technology: 
Mobile technologies 
Wireless networking 
Wearable technologies 
Computer based implants 
Autonomous vehicles 
Discuss the impacts of digital technology on the environment 
including: 
The impact of manufacture and disposal 
The impact of upgrading or replacing 
The impact of e-waste 
Be aware of the environmental impact of the following areas 
of technology: 
Mobile technologies 
Wearable technologies 
Cloud technologies 
 

Understand the need for secondary storage 
Understand why secondary storage is required 
Understand the differences between 
main memory and secondary storage 
Understand and be able to give the advantages and 
disadvantages of the different levels of programming 
language, including: 
Low-level languages 
High-level languages 
Be able to explain the differences between machine code 
and assembly language 
Understand the need to translate high-level or assembly 
languages 
Be able to explain the differences between interpreters, 
compilers and assemblers 
Understand the function of cache in the CPU 
Understand the differences between RAM and ROM 
Understand common CPU components including: 
Arithmetic Logic Unit (ALU) 
Control Unit (CU) 
Clock 
Register 
Bus 
 

Understand the concept of packet switching 
Explain the need for network security 
 
Understand that networks can be wired or 
wireless 
Understand the use of MAC addressing 
Explain the use and function of routers, 
switches and Network Interface Cards 
Explain the advantages and disadvantages of 
various transmission media 
Explain the use of Ethernet standards to 
transmit data over a wired network 
Explain the four layers of the TCP/IP protocol 
stack 
Application layer 
Transport layer 
Internet layer 
Link layer 
 
 

To Complete a project to meet a 
client brief: 
Understand the requirements of a 
project 
Understand how to break down a 
project 
Understand he elements of a 
successful project 

Knowledge/ skills to be 
gained 
 

Define the data types integer, real, Boolean, 
character, string 
Be able to use Boolean operators 
Create, interpret, correct, complete and 
refine algorithms using flowcharts 
Write algorithms in pseudo-code involving 
sequence, selection and iteration 
Use one-dimensional arrays in the design of 
solutions to simple problems 
Use records in the design of solutions to 
simple problems 
Use two-dimensional arrays in the design of 
solutions to simple problems 
Declare and use constants and variables 
Use input, output and assignment statements 
Use selection and nested selection 
statements 

Define the terms bit, byte, kilobyte, megabyte, nibble, 
gigabyte and terabyte 
Convert positive decimal whole numbers (0-255) into 8-bit 
binary numbers and vice versa 
Be able to convert between characters and character codes 
Explain what data compression is 
Convert positive decimal whole numbers (0-255) into 2-digit 
hexadecimal numbers and vice versa 
Convert between binary, decimal and hexadecimal 
equivalents of the same number 
Add two 8-bit binary integers and explain overflow errors 
which may occur 
Describe the purpose of Unicode and the advantages of 
Unicode over ASCII 
Know that Unicode uses the same codes as ASCII up to 127 
Explain how each pixel is represented in binary 
Explain the need for image metadata 

Construct truth tables for the following logic gates: 
NOT 
AND 
OR 
Interpret the results of truth tables 
Define the terms hardware and software and understand 
the relationship between them 
Describe how common characteristics of CPUs affect their 
performance including: 
Clock speed 
Construct truth tables for the following logic gates: 
XOR 
Construct truth tables for simple logic circuits 
Explain what is meant by system software and application 
software 
Explain the need for utility programs and an operating 
system which handles: 

Define what a computer network is 
Discuss the advantages and disadvantages of 
wireless networks as opposed to wired 
networks 
Describe the star and bus network topologies 
Describe the different types of security 
measures: 
Authentication 
Encryption 
Describe the purpose and uses of 
communications protocols including: 
HTTP, HTTPS 
Describe a Wide Area Network 
Discuss the benefits and risks of computer 
networks 
Describe Local and Personal Area Networks 
(LAN / PAN) 

Create the following documents 
Design  
Implementation 
Testing Evaluation 
Use algorithms 
Use programming techniques. 
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Use NOT, AND and OR when creating Boolean 
expressions 
Use random number generation  
Use arithmetic operators including MOD and 
DIV  
List validation checks that can be used on 
input data 
Complete a trace table for an algorithm 
Select and use suitable test data including: 
Normal,Boundary,Invalid 
Erroneous 
Use local variables and explain why it is good 
practice to do so 
Explain the importance of validating input 
data 
Be able to write simple data validation 
routines 
Be able to write a simple authentication 
routine involving a username and password 
Identify syntax and logic errors 
Learn how to write simple procedures and 
functions 
Know that subroutines may use local variables 
which are accessible only within the 
subroutine 
Describe and explain the advantages of using 
a structured approach to programming 

Explain the relationship between file size and image resolution 
Calculate the file size of an image 
Convert binary data to a bitmap image 
Be able to represent a short sound file in binary 
Explain how sampling intervals and resolution affect the size 
of a sound file using the terms: 
Sampling rate 
Sample resolution 
Calculate sound file sizes based on the sampling rate and 
sample resolution 
Explain how data can be compressed using run length 
encoding (RLE) using frequency/data pairs 
Explain how data can be compressed using Huffman coding; 
create and interpret Huffman trees 
Calculate the number of bits required to store data as 
uncompressed ASCII or compressed using Huffman coding 
List ethical issues, legal issues and environmental issues in 
relation to a given scenario 
List items of legislation that relate to digital technology 
Explain the ethical impacts of digital technology on society 
Describe legislation relevant to Computer Science: 
The Data Protection Act 2018 
Computer Misuse Act 1990 
Copyright Designs and Patents Act 1988 
Discuss the impacts of digital technology on wider society 
including: 
Legal issues 
Privacy issues 
List the clauses of the Data Protection Act and Computer 
Misuse Act and give examples of situations in which they are 
relevant 
Evaluate the impact of and issues related to the use of 
computers in society 
 
 
 

processor(s) 
memory 
input/output (I/O) devices 
applications 
security 
Explain the role and operation of main memory and the CPU 
components in the Von Neumann architecture 
Describe how common characteristics of CPUs affect their 
performance including: 
Cache size 
Number of cores 
Explain the purpose and give examples of embedded 
systems 
Explain the operation and discuss the advantages and 
disadvantages of the following storage types: 
Solid state 
Optical 
Magnetic 
Explain the term ‘cloud storage’ and its advantages and 
disadvantages compared to local storage 
Create, modify and interpret simple logic circuit diagrams 
Describe the different types of memory within a computer, 
including: 
RAM 
ROM 
Cache 
Registers 
 
 

Describe the different types of security 
measures: 
Firewall 
Describe the purpose and uses of 
communications protocols including: 
FTP 
Email protocols including SMTP, IMAP 
Describe the purpose and uses of 
communications protocols including: 
TCP/IP and UDP 
Describe the different types of security 
measures: 
MAC address filtering 
 

Assessment 
 

End of Unit tests based on exam papers and 
low stake testing at the start of lessons 

End of Unit tests based on exam papers and low stake testing 
at the start of lessons 

End of Unit tests based on exam papers and low stake 
testing at the start of lessons 
No prior knowledge is essential with this unit. However, 
students should have a basic understanding of computer 
systems from lessons delivered as part of the Key Stage 3 
national curriculum.   
 

End of Unit tests based on exam papers and 
low stake testing at the start of lessons 

The unit is marked and advice given 

Links with 
prior/subsequent 
learning 

No prior knowledge is essential with this unit.  
However, students should have a basic 
understanding of computer systems from 
lessons delivered as part of the Key Stage 3 
national curriculum.   
 

Prior 
Understanding Computers in Year 8 
 

No prior knowledge is essential with this 
unit. However, students should have a basic 
understanding of computer systems from 
lessons delivered as part of the Key Stage 3 
national curriculum.   
 

No prior knowledge  

Literacy/numeracy skills 
 

Algorithm, decomposition, sub-problems, 
abstraction, pseudo-code, program code, 
flowchart, inputs, processing, outputs, trace 
tables, algorithm efficiency, linear search, 
binary search, merge sort, bubble sort 

Decimal, binary, hexadecimal, binary, data, instructions, bit, 
byte, kilo, mega, giga, tera, binary shift, 7-bit ASCII, Unicode, 
character code, pixel, image size, colour depth, bitmap, 
analogue, sampling rate, sample resolution, hertz, data 
compression, decompress, Huffman coding, Huffman tree, run 
length encoding (RLE), frequency/data pairs. 
Numeracy –Converting between bases, converting units, 
understanding, manipulating and using basic formula. 
 
 

utility program, processor, memory, input/output devices, 
security, low-level language, high-level language, machine 
code, assembly language, instruction set, embedded 
systems, translator, interpreter, compiler, assembler, Von 
Neumann architecture, central processing unit (CPU), Von 
Neumann architecture, arithmetic logic unit (ALU), control 
unit, clock, register, bus, performance, clock speed, 
processor cores, cache, fetch-execute cycle, fetch, decode, 
execute, main memory, random access memory (RAM), 
read only memory (ROM), 

Network, personal area network, PAN, local 
area network, LAN, wide area network, WAN, 
Internet, geographic area, wired, wireless, 
fibre optic cable, copper cable, coaxial cable, 
topology, star network / star topology, bus 
network / bus topology, protocol, Ethernet, 
Wi-Fi, TCP, Transmission Control Protocol, 
UDP, User Datagram Protocol, IP,  

Design 
Testing 
Implementation 
Annotation  
comments 

 


