
Where are areas of surplus and deficit located globally?

Computer Science 
Learning Journey [KS4]

1st

Year
Number ConversionsBinary ArithmeticAlgorithmic Thinking

Inputs & Outputs Data Types Selection Iteration Key algorithms

Logic GatesData RepresentationCompressionEncryption
The CPU

The FE Cycle Software Hardware

Modular ProgramsThe InternetSocial Engineering

2nd

Year

‘ There are only 10 types of people; those who understand binary and those who don’t.’

Programming Algorithms Legal, Ethical Issues Binary Arithmetic

SQL

CompressionThe InternetThe FE CycleOperating Systems

Convert 
between 
binary and 
decimal

Convert 
between 
binary, 
decimal & 
hexadecimal

Add 8-bit 
binary 
numbers

Multiply 4-
bit binary 
numbers

Decompose 
problems 
effectively

Generate 
real-world 
algorithms

Generate 
algorithms to 
solve 
programming 
tasks

Generate 
outputs

Capture 
inputs

Process 
inputs and 
store these 
in a program

Explain:
string
int
bool
char

Know when to 
use appropriate 
data types

Understand the 
output of 
selection 
statements

Be able to write 
selection 
statements

Understand the 
output of 
iteration 
statements

Be able to write 
iteration 
statements

Be able to 
identify key 
algorithms

Code 
searching 
algorithms

Code 
sorting 
algorithms

Identify the 
logic gates:
AND
OR & NOT

Able to 
represent the 
gates using truth 
tables

Construct 
circuits 
using the 
gates

Explain 
how 
computers 
represent 
images

Explain how 
computers 
represent sound

Explain the 
difference 
between lossy and 
lossless 
compression

Identify 
encryption 
techniques

Use 
encryption 
techniques

Identify the 
components 
of the CPU

Explain how 
opcodes and 
operands 
function

Able to read and 
understand 
assembly 
language

Be able to name the 
registers used in the 
cycle and their function

Explain the 
three steps of 
the cycle

Define 
application and 
system software

Identify the purpose 
of the different types 
of software

Identify the purpose 
of the different types 
of hardware

Be able to identify the 
different hardware 
components in a 
system

Able to use subroutines 
and functions with 
parameters

Able to explain why 
modular code is 
preferred 

Describe the 
network 
topologies (Star 
& Mesh) 
accurately

Compare wireless and 
wired networks

Describe the SE 
techniques:
Shouldering
Phishing
Pharming
Blagging

Describe IP and MAC 
addresses and how 
they’re used

Explain how to prevent 
the SE techniques 
being successful

Define the dangers to 
personal data due to 
the SE techniques

Identify programming 
algorithms from the 
code provided

Able to identify and 
correct errors in 
algorithms

Discuss the issues 
posed by developing 
software/hardware 
innovations

Discuss and justify 
decisions made relating 
to technological 
innovations

Convert 
between 
binary and 
decimal

Convert 
between 
binary, 
decimal & 
hexadecimal

Add 8-bit 
binary 
numbers

Multiply 4-
bit binary 
numbers

Create SQL queries 
featuring: ‘SELECT’ 
‘FROM’ & ‘WHERE’

Identify 
and 
correct 
errors in 
SQL 
queries

Explain the difference 
between lossy and 
lossless compression

Describe the 
network 
topologies (Star 
& Mesh) 
accurately

Compare wireless and 
wired networks

Describe IP and MAC 
addresses and how 
they’re used

Be able to name the 
registers used in the 
cycle and their function

Explain the 
three steps of 
the cycle

Identify the role of an OS 
and how it runs a system 
effectively

Describe the 
functionality of the 
operating system in 
General Computer 
Systems when compared 
to specialist systems



Where are areas of surplus and deficit located globally?

Computer Science 
Learning Journey [KS5]

Year 
12

Programming 
fundamentals

Binary Arithmetic Algorithmic Thinking

Inputs & OutputsComputer Systems The FE Cycle Key algorithms

Logic Gates

Data Representation

Computer 
Architecture

Networking 
fundamentals

The SD Cycle Analysis skills Prototyping

Functional 
ProgrammingAlgorithmsComputation

‘ There are only 10 types of people; those who understand binary and those who don’t.’

Big Data Finite State Machines Turing Machines

SQL

Project CompletionDatabasesEncryptionLegal, Ethical Issues

Convert 
between 
binary, 
decimal & 
hexadecimal

Add and 
subtract 8-
bit binary 
numbers

Multiply 4-
bit binary 
numbers

Decompose 
problems 
effectively

Generate 
real-world 
algorithms

Generate 
algorithms to 
solve 
programming 
tasks

Capture 
inputs, 
generate 
outputs

Know when to 
use appropriate 
data types

Be able to write 
selection & iteration 
statements

Be able to 
identify key 
algorithms

Code 
searching 
algorithms

Code 
sorting 
algorithms

Identify 
the logic 
gates:
AND, 
OR, NOT, 
NAND, 
XOR

Able to 
represent the 
gates using truth 
tables

Construct 
circuits 
using logic 
gates

Explain 
how 
computers 
represent 
images

Explain how 
computers 
represent sound

Explain the difference 
between Harvard and 
Von Neumann 
architectures

Identify the 
components of 
the CPU

Able to read and 
write assembly 
language

Be able to 
name the 
registers 
used in the 
cycle and 
their function

Explain the 
three steps of 
the cycle

Generate a 
feasibility study 
for your project

Research your project 
problem and describe how 
you will solve it

Able to use 
subroutines 
and 
functions 
with 
parameters

Develop solutions to some 
areas of the problem 
identified for your project

Describe the 
network topologies 
(Star & Bus) 
accurately

Compare wireless and 
wired networks

Describe the terms:
Simulation
Enumeration
Trial & Error
When considering 
problem solving 
techniques

Describe IP and 
MAC addresses and 
how they’re used

Develop problem 
solving techniques

Apply problem solving 
techniques

Identify where big data 
is collected from and 
how it is used

Explain how big data is 
used and describe the 
following terms:
Volume
Velocity
Variety

Demonstrate the 
functionality of FSM 
that take inputs and 
produce outputs

Describe the function of 
a FSM and define it in 
terms of the language it 
accepts

Create SQL queries 
featuring: ‘SELECT’ 
‘FROM’ & ‘WHERE’

Identify 
and 
correct 
errors in 
SQL 
queries

Develop and use Entity-
Relationship models

Explain 
Nyquist’s 
theory

Explain how 
opcodes and 
operands 
function

Explain the principles 
of operation of 5 
output devices

Abstract Data Types

Program using 
multiple input and 
output methods

Explain the 
operation of:
lists, stacks, 
queues, trees & 
graphs

Be able to program 
using: lists, stacks, 
queues, trees & graphs

Explain the application of 
Harvard and Von Neumann 
architectures

Describe the 
TCP/IP stack

Year 
13

Be able to apply the 
software development 
cycle to our own project

Be able to describe the 
software development 
cycle elements and the 
reason for using them

Analyse the 
coded solutions 
to determine if 
they are suitable

Develop functional 
programming code

Able to describe recursion and 
develop recursive programming 
code

Explain and code tree 
traversal algorithms

Explain and code graph 
traversal algorithms

Explain the Travelling 
Salesman Algorithm

Represent transition 
rules using a state 
transition function

Able to normalise data 
to 1NF, 2NF, 3NF

Ensure that the project 
has the following 
sections completed:
1. Analysis
2. Design
3. Solution
4. Testing
5. Evaluation

Project report 
completed 
demonstrating the SD 
cycle has been 
implemented 
effectively

Hand trace Turing 
machines Interpret transition 

diagrams

Discuss the issues 
posed by developing 
software/hardware 
innovations

Discuss and justify 
decisions made relating 
to technological 
innovations

Describe encryption 
algorithms used in 
network transmissions

Describe the 
encryption methods:
• Symmetric
• Asymmetric
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