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Qualification at a glance 

Content and assessment overview 

The Pearson Edexcel Level 1/Level 2 GCSE (9–1) in Computer Science consists of two 
externally-examined papers.  
 
Paper 1 is a written examination and Paper 2 is a practical onscreen assessment. 
 

Paper 1: Principles of Computer Science (*Paper code: 1CP2/01) 

Written examination: 1 hour and 30 minutes 

50% of the qualification 

75 marks 

Content overview 

This paper will assess Topics 1 to 5. 

● Topic 1: Computational thinking – understanding of what algorithms are, what they 
are used for and how they work; ability to follow, amend and write algorithms; ability 
to construct truth tables. 

● Topic 2: Data – understanding of binary, data representation, data storage and 
compression. 

● Topic 3: Computers – understanding of hardware and software components of 
computer systems and characteristics of programming languages. 

● Topic 4: Networks – understanding of computer networks and network security. 

● Topic 5: Issues and impact – awareness of emerging trends in computing 
technologies, and the impact of computing on individuals, society and the 
environment, including ethical, legal and ownership issues. 

Assessment overview 

This paper consists of five compulsory questions, each one focused on one of the topic 
areas. The questions consist of multiple-choice, short-, medium- and extended-open-
response, tabular and diagrammatic items. 
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Paper 2: Application of Computational Thinking (*Paper code: 1CP2/02) 

Onscreen examination: 2 hours 

50% of the qualification 

75 marks 

Content overview 

This paper will assess Topic 6: Problem solving with programming. 

The main focus of this paper is: 

● understanding what algorithms are, what they are used for and how they work in 
relation to creating programs 

● understanding how to decompose and analyse problems 

● ability to read, write, refine and evaluate programs. 

Assessment overview 

This practical paper requires students to design, write, test and refine programs in order 
to solve problems. 

Students will complete this assessment onscreen using their Integrated Development 
Environment (IDE) of choice. 

They will be provided with: 

● coding files 

● a hard copy of the question paper 

● the Programming Language Subset (PLS) – as an insert in the question paper and in 
electronic format. 

Students should then answer the questions onscreen using Python 3.   

This assessment consists of six compulsory questions. 

 

*See Appendix 4: Codes for a description of this code and all other codes relevant to this 
qualification. 
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2 Subject content 

Qualification aims and objectives 

The aims and objectives of this qualification are to enable students to: 

● understand and apply the fundamental principles and concepts of computer science, 
including abstraction, decomposition, logic, algorithms, and data representation 

● analyse problems in computational terms through practical experience of solving such 
problems, including designing, writing and debugging programs 

● think creatively, innovatively, analytically, logically and critically 

● understand the components that make up digital systems and how they communicate 
with one another and with other systems 

● understand the impact of digital technology on wider society, including issues of privacy 
and cybersecurity 

● apply mathematical skills relevant to computer science. 
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Paper 1: Principles of Computer Science 

Overview 

In order to become proficient computer scientists, it is essential that students have 
knowledge and understanding of the field’s fundamental principles and concepts. 

Content 

Topic 1: Computational thinking 
Students are expected to develop a set of computational thinking skills that enable them to 
design, implement and analyse algorithms for solving problems. 

Students are expected to be familiar with and use the Programming Language Subset (PLS) 
document provided on the GCSE in Computer Science section of our website.  

The flowchart symbols students are expected to be familiar with and use are shown in 
Appendix 2.  

 

Subject content Students should: 

1.1 Decomposition 
and abstraction 

1.1.1 understand the benefit of using decomposition and 
abstraction to model aspects of the real world and analyse, 
understand and solve problems 

1.1.2 understand the benefits of using subprograms  

1.2 Algorithms 1.2.1 be able to follow and write algorithms (flowcharts, 
pseudocode*, program code) that use sequence, selection, 
repetition (count-controlled, condition-controlled) and 
iteration (over every item in a data structure), and input, 
processing and output to solve problems 

1.2.2 understand the need for and be able to follow and write 
algorithms that use variables and constants and one- and 
two-dimensional data structures (strings, records, arrays) 

1.2.3 understand the need for and be able to follow and write 
algorithms that use arithmetic operators (addition, subtraction, 
division, multiplication, modulus, integer division, 
exponentiation), relational operators (equal to, less than, 
greater than, not equal to, less than or equal to, greater than 
or equal to) and logical operators (AND, OR, NOT) 

1.2.4 be able to determine the correct output of an algorithm for 
a given set of data and use a trace table to determine what 
value a variable will hold at a given point in an algorithm 

1.2.5 understand types of errors that can occur in programs 
(syntax, logic, runtime) and be able to identify and correct 
logic errors in algorithms 

1.2.6 understand how standard algorithms (bubble sort, merge 
sort, linear search, binary search) work 

https://qualifications.pearson.com/en/qualifications/edexcel-gcses/computer-science-2020.html
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Subject content Students should: 

 1.2.7 be able to use logical reasoning and test data to evaluate 
an algorithm’s fitness for purpose and efficiency (number of 
compares, number of passes through a loop, use of 
memory) 

1.3 Truth tables 1.3.1 be able to apply logical operators (AND, OR, NOT) in truth 
tables with up to three inputs to solve problems 

 
*In this specification, the term ‘pseudocode’ is used to denote an informal written description 
of a program. Pseudocode uses imprecise English language statements and does not require 
any strict programming syntax. 
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Topic 2: Data 
Computers use binary to represent different types of data. 

Students are expected to learn how different types of data are represented in a computer.  

 

Subject content Students should: 

2.1 Binary 2.1.1 understand that computers use binary to represent data 
(numbers, text, sound, graphics) and program instructions 
and be able to determine the maximum number of states 
that can be represented by a binary pattern of a given 
length  

2.1.2 understand how computers represent and manipulate 
unsigned integers and two’s complement signed integers 

2.1.3 be able to convert between denary and 8-bit binary 
numbers (0 – 255, -127 – 128) 

2.1.4 be able to add together two positive binary patterns and 
apply logical and arithmetic binary shifts   

2.1.5 understand the concept of overflow in relation to the 
number of bits available to store a value 

2.1.6 understand why hexadecimal notation is used and be able to 
convert between hexadecimal and binary 

2.2 Data 
representation 

2.2.1 understand how computers encode characters using 7-bit 
ASCII  

2.2.2 understand how bitmap images are represented in binary 
(pixels, resolution, colour depth) 

2.2.3 understand how analogue sound is represented in binary 
(amplitude, sample rate, bit depth, sample interval)  

2.2.4 understand the limitations of binary representation of data 
when constrained by the number of available bits 

2.3 Data storage 
and compression 

2.3.1 understand that data storage is measured in binary 
multiples (bit, nibble, byte, kibibyte, mebibyte, gibibyte, 
tebibyte) and be able to construct expressions to calculate 
file sizes and data capacity requirements 

2.3.2 understand the need for data compression and methods of 
compressing data (lossless, lossy)  
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Topic 3: Computers 
Students must be familiar with the hardware and software components that make up a 
computer system. 

 

Subject content Students should:  

3.1 Hardware 3.1.1 understand the von Neumann stored program concept and 
the role of main memory (RAM), CPU (control unit, 
arithmetic logic unit, registers), clock, address bus, data 
bus, control bus in the fetch-decode-execute cycle  

 3.1.2 understand the role of secondary storage and the ways in 
which data is stored on devices (magnetic, optical, solid 
state) 

 3.1.3 understand the concept of an embedded system and what 
embedded systems are used for  

3.2 Software 3.2.1 understand the purpose and functionality of an operating 
system (file management, process management, 
peripheral management, user management) 

 3.2.2 understand the purpose and functionality of utility software 
(file repair, backup, data compression, disc 
defragmentation, anti-malware) 

 3.2.3 understand the importance of developing robust software 
and methods of identifying vulnerabilities (audit trails, code 
reviews) 

3.3 Programming 
languages 

3.3.1 understand the characteristics and purposes of low-level 
and high-level programming languages  

 3.3.2 understand how an interpreter differs from a compiler in 
the way it translates high-level code into machine code 
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Topic 4: Networks 
Most computer applications in use today would not be possible without networks. Students 
should understand the key principles behind the organisation of computer networks.  

 

Subject content Students should: 

4.1 Networks 4.1.1 understand why computers are connected in a network 

 4.1.2 understand different types of networks (LAN, WAN) 

 4.1.3 understand how the internet is structured 
(IP addressing, routers) 

 4.1.4 understand how the characteristics of wired and wireless 
connectivity impact on performance (speed, range, latency, 
bandwidth) 

 4.1.5 understand that network speeds are measured in bits per 
second (kilobit, megabit, gigabit) and be able to construct 
expressions involving file size, transmission rate and time 

 4.1.6 understand the role of and need for network protocols 
(Ethernet, Wi-Fi, TCP/IP, HTTP, HTTPS, FTP) and email 
protocols (POP3, SMTP, IMAP) 

4.1.7 understand how the 4-layer (application, transport, 
internet, link) TCP/IP model handles data transmission 
over a network 

4.1.8 understand characteristics of network topologies (bus, star, 
mesh) 

4.2 Network 
security 

4.2.1 understand the importance of network security, ways of 
identifying network vulnerabilities (penetration testing, 
ethical hacking) and methods of protecting networks 
(access control, physical security, firewalls) 
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Topic 5: Issues and impact 
Students should be aware of the influence of digital technology and recognise some of the 
issues and the impact on wider society associated with its use.  

 

Subject content Students should: 

5.1 Environmental  5.1.1 understand environmental issues associated with the use 
of digital devices (energy consumption, manufacture, 
replacement cycle, disposal) 

5.2 Ethical and legal 5.2.1 understand ethical and legal issues associated with the 
collection and use of personal data (privacy, ownership, 
consent, misuse, data protection) 

5.2.2 understand ethical and legal issues associated with the use 
of artificial intelligence, machine learning and robotics 
(accountability, safety, algorithmic bias, legal liability) 

5.2.3 understand methods of intellectual property protection for 
computer systems and software (copyright, patents, 
trademarks, licencing) 

5.3 Cybersecurity 5.3.1 understand the threat to digital systems posed by malware 
(viruses, worms, Trojans, ransomware, key loggers) and 
how hackers exploit technical vulnerabilities (unpatched 
software, out-of-date anti-malware) and use social 
engineering to carry out cyberattacks 

5.3.2 understand methods of protecting digital systems and data 
(anti-malware, encryption, acceptable use policies, backup 
and recovery procedures) 

Assessment information 

● First assessment: May/June 2022.  

● The paper is 1 hour and 30 minutes. 

● The paper consists of five questions (one question per topic). 

● The paper is out of 75 marks. 

● Students must answer all questions. 

● The paper consists of multiple-choice, short-, medium- and extended-open-response, 
tabular and diagrammatic items. 

● The paper will include questions that target mathematics at Level 2. 

● The paper will include questions that target computer-related mathematics. 

● Calculators must not be used in the examination. 

Sample assessment materials 

A sample question paper and mark scheme for this paper can be found in the Pearson 
Edexcel Level 1/Level 2 GCSE (9–1) in Computer Science Sample Assessment Materials 
(SAMs) document. 

The SAMs will be available on the GCSE in Computer Science section of our website. Please 
note that the order of the topics will vary in each live assessment. A full list of command 
words that will be used in assessments are shown in Appendix 1: Command word taxonomy. 

https://qualifications.pearson.com/en/qualifications/edexcel-gcses/computer-science-2020.html
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Paper 2: Application of Computational Thinking 

Overview 

Learning to program is a core component of a computer science course. Students should be 
competent at designing, reading, writing and debugging programs. They must be able to 
apply their skills to solve real problems and produce readable, robust programs. 

Content 

Topic 6: Problem solving with programming 
All problems set in the practical programming tasks in the examination can be solved with 
the functionalities presented in the Programming Language Subset (PLS) document provided 
on the GCSE in Computer Science section of our website.  
 

Subject content Students should: 

6.1 Develop code 6.1.1 be able to use decomposition and abstraction to analyse, 
understand and solve problems  

6.1.2  be able to read, write, analyse and refine programs written 
in a high-level programming language 

6.1.3 be able to convert algorithms (flowcharts, pseudocode*) 
into programs  

6.1.4  be able to use techniques (layout, indentation, comments, 
meaningful identifiers, white space) to make programs 
easier to read, understand and maintain 

6.1.5  be able to identify, locate and correct program errors 
(logic, syntax, runtime)  

6.1.6  be able to use logical reasoning and test data to evaluate a 
program’s fitness for purpose and efficiency (number of 
compares, number of passes through a loop, use of 
memory)  

 

*In this specification, the term ‘pseudocode’ is used to denote an informal written description 
of a program. Pseudocode uses imprecise English language statements and does not require 
any strict programming syntax. 

https://qualifications.pearson.com/en/qualifications/edexcel-gcses/computer-science-2020.html
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Subject content Students should: 

6.2 Constructs 6.2.1 understand the function of and be able to identify the 
structural components of programs (constants, variables, 
initialisation and assignment statements, command 
sequences, selection, repetition, iteration, data structures, 
subprograms, parameters, input/output) 

6.2.2  be able to write programs that make appropriate use of 
sequencing, selection, repetition (count-controlled,  
condition-controlled), iteration (over every item in a data 
structure) and single entry/exit points from code blocks 
and subprograms 

6.3 Data types and 
structures 

6.3.1 be able to write programs that make appropriate use of 
primitive data types (integer, real, Boolean, char) and one- 
and two-dimensional structured data types (string, array, 
record) 

6.3.2 be able to write programs that make appropriate use of 
variables and constants 

6.3.3 be able to write programs that manipulate strings (length, 
position, substrings, case conversion) 

6.4 Input/output 6.4.1 be able to write programs that accept and respond 
appropriately to user input 

6.4.2 be able to write programs that read from and write to 
comma separated value text files 

6.4.3 understand the need for and be able to write programs 
that implement validation (length check, presence check, 
range check, pattern check) 

6.4.4 understand the need for and be able to write programs 
that implement authentication (ID and password, lookup) 

6.5 Operators 6.5.1 be able to write programs that use arithmetic operators 
(addition, subtraction, division, multiplication, modulus, 
integer division, exponentiation) 

6.5.2 be able to write programs that use relational operators 
(equal to, less than, greater than, not equal to, less than 
or equal to, greater than or equal to) 

6.5.3 be able to write programs that use logical operators (AND, 
OR, NOT) 

6.6 Subprograms 6.6.1 be able to write programs that use pre-existing (built-in, 
library) and user-devised subprograms (procedures, 
functions) 

6.6.2 be able to write functions that may or may not take 
parameters but must return values, and procedures that 
may or may not take parameters but do not return values 

6.6.3 understand the difference between and be able to write 
programs that make appropriate use of global and local 
variables  
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Onscreen problem solving with programming  

Students should engage with a broad range of activities to enable them to learn to program 
to the standard required for this qualification.   

Mastering programming involves much more than simply learning the syntax/semantics of a 
programming language. It also involves learning strategies for problem solving, embracing 
mistakes as opportunities to learn, mastering a few simple tools and working together with 
others to achieve goals. 

We have adopted Python programming language as the vehicle to explore, learn and assess 
the aspects of problem solving and programming covered in this qualification. Python is 
popular and commonly used in education. 

The requirements of this qualification can be met using the Python 3 programming language.  
Centres are advised to choose the most up-to-date version of an interpreter that supports 
Python 3. There are many freely available Python 3 interpreters, often installable as part of 
an integrated development environment (IDE). 

Programming environments 

Online guided tutorials are useful in motivating and engaging students. They normally 
present small challenges where students copy or reproduce code to achieve a short-term 
goal, often based on moving up levels. Using these environments exclusively may not 
prepare students for the type of problems they will encounter in Paper 2. Teachers should 
consider highlighting how each level relates directly to the requirements of the specification. 
For example, if students are directing a tank to move forward until it encounters an obstacle 
using a while loop, then the corresponding structure of the while loop could be explored in a 
non-graphical text-based environment, including on paper. 

Students will need experience using an IDE to write, run and debug their programming code. 
Developing skills in using an IDE will allow students to be more productive, especially in 
time-constrained activities. A suitable IDE includes these functionalities: 

● an editor, with line numbers 

● a syntax highlighter and checker 

● breakpoints and stepping 

● a variable inspector. 

There are many IDEs available to freely download online. Teachers are advised to evaluate 
several before selecting one suitable for their students. 

Classroom strategies 

Several professional organisations exist for computing and computer science teachers. It is 
advisable to join one or more of these organisations to keep up to date and share current 
best practice in the teaching of computer science. A range of strategies that teachers could 
consider in teaching programming include: 

● unplugged activities, which focus on reading and tracing code before attempting to write 
code 

● correcting errors in code, both on paper and in an IDE 

● an approach such as PRIMM (predict, run, investigate, modify, make) to build on small 
steps 

● paired programming to write and debug code 

● faded worked examples, where scaffolding is slowly removed  
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● peer instruction to encourage students to learn from each other and develop skills in
reading code

● Parsons problems, where code must be arranged in order, reducing the need for copying
or typing in code

● showing consistent exemplar code, using the good programming practices set out in the
Programming Language Subset (PLS).

Information on any unfamiliar strategies can be found online, using a search engine. 

Programming Language Subset (PLS) 

Both teachers and students are encouraged to look at the Programming Language Subset (PLS). 
The PLS represents a specific set of constructs that are sufficient to successfully answer any 
question in Paper 2. Any student successfully using more esoteric or complex constructs or 
approaches not included in the PLS will still be awarded marks in Paper 2 if the solution is 
valid. The constructs contained in the PLS are found in most high-level programming languages 
and therefore form a foundation of computer science knowledge required in the assessment.  

The PLS will be valid for the lifetime of the qualification. However, if updates are required, we will 
ensure the latest version is published by the 31st of January in the year of the examination. Please 
note that students will be given both printed and electronic versions of the PLS during the 
examination. Please see the Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Computer Science – 
Paper 2 Instructions for the Conduct of the Examination (ICE) for further information. The PLS and 
ICE are available to download on the GCSE in Computer Science section of our website. 

Teacher support 

We will develop a range of teaching and learning materials to help centres prepare for the 
onscreen assessment of problem solving with programming. These include a good 
programming practice guide elaborating on and exemplifying the constructs in the PLS, and 
programming exercises with commentaries and solutions. The exercises can be used by 
teachers either as classroom activities or for formative assessment purposes. These teacher 
support materials will be made available on the GCSE in Computer Science section of our 
website.

Practical Programming Statement (PPS) 

Centres are required to complete a Practical Programming Statement (PPS), which 
confirms they have taken reasonable steps to ensure that each student sitting our GCSE in 
Computer Science has had the opportunity to demonstrate their programming skills in terms 
of design, write, test and refine programs in Python during their course of study. The PPS 
should be completed by a member of the senior leadership team at the centre. Failure by a 
centre to provide a completed PPS to us in a timely manner will result in potential 
malpractice and/or maladministration. 

The PPS will be made available by the 31st of January in the year of the examination on the 
GCSE in Computer Science section of our website. 

The completed PPS must be submitted to us by the 31st of May in the year of the 
examination. Centres are reminded that if they do not submit this form it may result in 
malpractice/maladministration. 

Instructions for the conduct of the examination (ICE) 

For detailed information on the set up of candidate secure user areas, download of coding 
files, administration of the examination and transmission of candidates’ completed coding 

https://qualifications.pearson.com/en/qualifications/edexcel-gcses/computer-science-2020.html
https://qualifications.pearson.com/en/qualifications/edexcel-gcses/computer-science-2020.html
https://qualifications.pearson.com/en/qualifications/edexcel-gcses/computer-science-2020.html
https://qualifications.pearson.com/en/qualifications/edexcel-gcses/computer-science-2020.html
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files to us for marking, please refer to the Pearson Edexcel Level 1/Level 2 GCSE (9-1) in 
Computer Science – Paper 2 Instructions for the Conduct of the Examination (ICE).  

This document will be updated on an annual basis so that in each year of examination the 
version to be used will be available by the 31st of January. It is available on the GCSE in 
Computer Science section of our website. 

Security and backups 

For materials stored electronically, centres are strongly advised to utilise firewall protection 
and virus-checking software, and to employ an effective backup strategy, so that an up-to-
date archive of students’ evidence is ensured following the examination. 

Assessment information 

● First assessment: May/June 2022.

● The paper is 2 hours.

● The paper consists of six compulsory questions.

● The paper is out of 75 marks.

● Students must answer all questions.

● The questions are practical in nature and require students to design, write, test and 
refine programs in order to solve problems.

● Students will complete this assessment onscreen using their Integrated Development 
Environment (IDE) of choice.

● Students will be provided with coding files, a hard copy of the question paper, and 
the Programming Language Subset (PLS) document. Students should then answer the 
questions onscreen using Python 3.

● Students must not have access to the internet.

● The paper will include questions that target computer-related mathematics.

● The paper will include questions that target mathematics at Level 2.

Synoptic assessment 

Synoptic assessment requires students to work across different parts of a qualification by 
applying their accumulated knowledge and understanding of multiple topic or subject areas 
to practical contexts. 

Synoptic assessment enables students to show their ability to combine their skills, knowledge 
and understanding within the breadth and depth of the subject. 

Synoptic assessment will be tested in Paper 2. 

Sample assessment materials 

A sample question paper and mark scheme can be found in the Pearson Edexcel Level 
1/Level 2 GCSE (9–1) in Computer Science Sample Assessment Materials (SAMs) document. 

The SAMs will be available on the GCSE in Computer Science section of our website. Coding 
files for the Paper 2 SAMs will also be available for download. These include the original 
coding files that accompany the sample question paper, and exemplar finished coding files to 
accompany the mark scheme. A copy of the PLS will also be available. 

A full list of command words that will be used in assessments are shown in 
Appendix 1: Command word taxonomy. 

https://qualifications.pearson.com/en/qualifications/edexcel-gcses/computer-science-2020.html
https://qualifications.pearson.com/en/qualifications/edexcel-gcses/computer-science-2020.html
https://qualifications.pearson.com/en/qualifications/edexcel-gcses/computer-science-2020.html
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3 Assessment information 

Assessment Objectives 

Students must: % in GCSE 

AO1 Demonstrate knowledge and understanding of the key concepts 
and principles of computer science 

30 

AO2 Apply knowledge and understanding of key concepts and 
principles of computer science 

40 

AO3 Analyse problems in computational terms: 

● to make reasoned judgements 

● to design, program, evaluate and refine solutions. 

30 

Total 100 

 

Breakdown of Assessment Objectives 

Paper  
Assessment Objectives Total % for all 

Assessment 
Objectives 

AO1 % AO2 % AO3 % 

Paper 1: Principles of 
Computer Science 

30 20 0 50 

Paper 2: Application of 
Computational Thinking 

0 20 30 50 

Total for GCSE 30 40 30 100 


