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1 Introduction

Pearson EdexcelInternational Advanced Subsidiary in Computer Science and Pearson
Edexcellnternational Advanced Level in Computer Science are part of a suite of International
Advanced Level qualifications offered by Pearson.

These qualifications are not accredited orregulated by any UK regulatory body.

Key features

Pearson Edexcel International Advanced Subsidiary in Computer Science and the Pearson
Edexcellnternational Advanced Levelin Computer Science are modular qualifications.

The Advanced Subsidiary can be obtained on completion of the International Advanced
Subsidiary (IAS) units. The International Advanced Level can be obtained on completion of all
the units (IAS and |A2).

Content

The contentisrelevant and engaging for learners who want to study this subject at a
higherlevel. The qualificationincludes theoretical content that provides learners with a
comprehensive coverage of fundamental topics and an industry-ready programming
focus with hands-on experience of three programming paradigms using the programming
language Python.

Assessment

The International Advanced Subsidiary consists of two external assessments, and the
International Advanced Level consists of two further external assessments. Ineach
qualification, one unitis a theory examination that is available either paper-based or
onscreen, and the second unit requires learners to carry out practical programming
using a computer.

Approach

Learners will develop theirknowledge and understanding of computer science by applying
the concepts outlinedin this specification to a diverse set of problems and scenarios that
reflect aspects of the real world. They will also enhance their practical skills, with a particular
focus onprogramming and developing efficient computational solutions.

Specificationupdates

This specificationisIssue Tand s valid for first teaching from September 2026. If there
are any significant changes to the specification, we will communicate these to centres
through our regular communication channels, including notices on our website.

Formore information, please visit qualifications.pearson.com.

Pearson Edexcel International Advanced levelin Computer Science - Specification
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Qualification aims and objectives

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

understand and apply key principles of computer science, including computational
thinking, logic, algorithms, data representation and abstraction

develop problem-solving skills by designing, writing, testing and refining programs using
Python 3 within a suitable integrated development environment (IDE)

apply programming techniques and system knowledge to develop practical and effective
solutions

build knowledge of computer systems, architecture, networks, cybersecurity and data
handlingin both theoretical and practical contexts

think creatively and critically when exploring computing systems, networks, artificial
intelligence (Al)and emerging technologies

explore emerging technologies and understand the social, ethical, legal and
environmentalimpact of computingin a global digital society

communicate computingideas effectively using appropriate technical terminology and
structuredreasoning

gaintransferable skills such asindependent learning, critical thinking, and
problem-solving, supporting progression to higher education and associated careers

apply mathematical skills relevant to computer science.

Qualification abbreviations used in this
specification

The following abbreviations appearin this specification:

* |nternational Advanced Subsidiary — IAS

e |nternational A2 — IA2 (the additional content required foran IAL)

e |nternational Advanced Level — IAL.

Pearson Edexcel International Advanced levelin Computer Science - Specification

Issue1-DCL1-March2026



Why choose Pearson Edexcel International
Advanced Subsidiary/Advanced Level
qualifications in Computer Science

A future-ready international qualification offering flexible onscreen or paper-based
assessment, with a strong practical focus on programming.

We have listened to feedback from across the international school community, including
teachers, higher educationinstitutions and professionals in the field of Computer Science.
We have used this opportunity to design our new International Advanced Subsidiary and
Advanced Level qualifications in Computer Science to meet the evolving needs of learners
around the world.

This qualification equips learners with both the theoretical understanding and the practical
programming skills needed to thrive intoday’s fast-paced digital world. Through a
combination of external examinations and innovative practical, onscreen assessments,
learners will gain valuable hands-on experience and build the confidence to solve aspects of
real-world problems using computational thinking.

This qualification builds on the core principles valued across our qualifications; these include:

Modular assessment structure

Supporting flexibility to sit examinations at different times of the year and providing
opportunities toresitindividual unit assessments before receiving an overall qualification
grade. Itis strongly recommended that learners follow a parallel approach to unit
completion. Forthe IAS, learners should complete Unit 1alongside Unit 2 during the first year
of study. ForlA2, learners should progress to Unit 3 alongside Unit 4 in the second year of
study. Any resits should be taken after the completion of the relevant units.

Clear and simple structure

Combining written and practical elements that balance theory and practical applications,
giving learners arounded experience in computer science.

Range of question types

Designed to assess both the breadth of subject knowledge and the depth of

learners understanding.

Progression

With a strong focus on skills that are relevant for university, employment, and the tech
industry, our IAL Computer Science offers a future-ready qualification that prepareslearners
to succeedinthe path they choose.

Pearson Edexcel International Advanced levelin Computer Science - Specification 3
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Key qualification features

Flexible theory assessment options

Thisinnovative qualification supports the development of modern digital skills and
offers assessments for Unit Tand Unit 3in either paper-based oronscreen formats.
The assessment design promotes equitable access by balancing interactivity with
inclusive practices. This approach ensures that learners with diverse needs are
supported and provides centres with the flexibility to choose the assessment delivery
method most appropriate for theirlearners.

Balanced and transparent assessment model

Our qualification has a straightforward structure, with each unit being fully externally
assessed. All fourunits are equally weighted, and assessment durations are
consistent across bothIAS and I1A2 levels. The three-hour practical programming
exams reflect the time needed forrealistic problem-solving, similar to professional
practiceinindustry.

Practical programming experience

Our practical programming assessments for Unit 2 and Unit 4 are delivered fully
onscreento support programmingin a live coding environment using an integrated
development environment (IDE). It provides the learners with the opportunity to
design, program and test programs. This practical approach helps gain hands-on
coding experience and develop coding confidence.

Real world programming language

Our qualification developslearners’ programming skills using Python 3, a widely
used andindustry-relevant language. By removing the reliance on pseudocode

to capture or define algorithms, learners engage directly with authentic
programming environments, supporting deeper understanding and development of
transferable skills.

Programming Language Subset (PLS)

We provide a clearand accessible Programming Language Subset (PLS) document,
outlining the primary constructs learners are expected to be familiar with and use,
whilst not preventing them from using others. This offers structure and support
while still allowing flexibility for learners to apply broader programming knowledge
where appropriate.

Comprehensive teaching and learning support

A dedicated textbook supports the full course, providing clear, structured guidance
forbothteachersandlearners. The contentis closely aligned with the specification
and covers both theoretical and practical elements. In addition, arange of teaching
and learning materials are available to support effective preparation and delivery of
the qualification.

Pearson Edexcel International Advanced levelin Computer Science - Specification
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Supporting you in planning and implementing
this qualification

Planning

Our Getting Started Guide gives you an overview of the new International Advanced
Subsidiary/Advanced Levelin Computer Science qualifications to help you to getto grips
with the content and assessment, and to help you understand what these mean for you
andyourlearners.

Teaching and learning

Thereis arange of free teaching and learning support available to help you deliver the new
qualifications, including:

an editable course planner and schemes of work available to assist in developing teaching
strategies for delivering the specification content. These resources can be tailored to
meet the specific needs of your department

additional support material, such as the Good Programming Practice Guide (GPPG) to
help ensure that learners are developing the skills needed that form a key part of the
assessment

‘Getting Ready to Teach” and other training events, available on demand and live

printed textbook and eBook resource to promote ‘any time, any place’ learning and offer
additional support.

Find ourresources on our website: qualifications.pearson.com.

Preparing for exams

We will also provide arange of resources to help you prepare your learners for the
assessments, including:

additional assessment materials to support formative assessments and mock exams
marked exemplars of learner work with examiner commentaries
examiner commentaries following each examination series

additional support and training for the onscreen provision and practical programming
examinations.

Pearson Edexcel International Advanced levelin Computer Science - Specification
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Onscreen assessment

Onscreenassessmentis available for this qualification. Find out more information on our
website: qualifications.pearson.com.

ResultsPlus

ResultsPlus provides the most detailed analysis available of your learners exam performance.
It can help youidentify the topics and skills where further learning would benefit
yourlearners.

examW.,izard

Thisis an online data bank of past exam questions designed to support learners and teachers
with exam preparation and assessment.

Training events

In addition to online training, we host a series of training events for teachers to deepen their
understanding of our qualifications.

Get help and support

Our subject advisor ensures that you receive help and guidance fromus. You can
email our subject advisor at TeachingComputerScience@pearson.com. You can also
signup toreceive subject advisor updates or contact us using our support portal.

Learn more at qualifications.pearson.com.

o

Pearson Edexcel International Advanced levelin Computer Science - Specification
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Qualification at aglance

Qualification overview

This modular qualificationis designed to support progressive learning. It is strongly
recommended that learners complete the unit assessmentsinthe intended sequence for
theirinitial assessment attempt. Subsequent resits may be takeninany order.

The International Advanced Level Unit 3 builds on knowledge and understanding developed
inInternational Advanced Subsidiary Unit 1, extending learners’ theoretical understanding of
advanced computing principles and concepts.

The International Advanced Level Unit 4 requires learners to design and implement
robust software solutions, applying the core principles and best practices introducedin
International Advanced Subsidiary Unit 2.

Pearson Edexcel International Advanced Subsidiary in Computer Science

This qualification consists of two externally examined units.

The International Advanced Subsidiary (IAS) is the first half of the International
Advanced Level qualification and consists of two IAS Units, 1and 2. This qualification
canbe awarded as a discrete qualification or may contribute 50% towards the
International Advanced Level qualification.

This qualification willinclude questions that target mathematics at level 2 or
above. Overall,a minimum of 10% of the marks across the papers will be awarded
formathematics.

Pearson Edexcel International Advanced Level in Computer Science

This qualification consists of four externally examined units.

The International Advanced Level consists of the two IAS Units, 1and 2, plus two
IA2 Units, 3and 4. Learners wishing to take the International Advanced Level must
complete all fourunits.

This qualification willinclude questions that target mathematics at level 2 or
above. Overall,aminimum of 10% of the marks across the papers will be awarded
formathematics.

Pearson Edexcel International Advanced levelin Computer Science - Specification
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Courseintroduction

Pearson Edexcel International Advanced Subsidiary and International Advanced Level
in Computer Scienceis part of a suite of International Advanced Level qualifications
offered by Pearson.

How the assessment relates to the qualifications available is shown below.

Unit 1 Unit 2 International
Available as Practical Advanced Subsidiary
paper-based + programming on

oronscreen acomputer UnitsTand 2

Unit 3 Unit4

Available as Practical
paper-based + programming on
oronscreen acomputer

-——>

International
Advanced Level

Units1,2,3and 4

Course of study

The structure of these qualifications allows teachers to construct a course of study that can
be taught and assessed as either:

e distinct modules of teaching and learning with related units of assessment taken at
appropriate stages during the course; or

* alinearcourse assessedinits entirety at the end.

Pearson Edexcel International Advanced levelin Computer Science - Specification
Issue1-DCL1-March2026



Content and assessment overview

Pearson Edexcel International Advanced Subsidiary in Computer Science.

Unit 1: Principles of Computer Science

Unit 2: Practical Programming and

Problem-solving

Externally assessed examination:
Thourand 30 minutes

Written (*Unit code: WCPO1/01) or
Onscreen (*Unit code: WCPO1/01C)

80 Marks
25% of the IAL
50% of the IAS

Externally assessed examination:
S hours

Practical (*Unit code: WCP02/01)

Available: January and June

80 Marks
25% of the IAL
50% of the IAS

Content overview

This unit assesses knowledge and
understanding of the key principles of
computerscience. These willbe assessed
intopics1to 6.

e Topicl: Computer Systems

Topic 2: Data Representation

Topic 3: Networks and Encryption

Topic 4: Structuring Data

Topic 5: Problem-solving

Topic 6: Enabling Technologies

Available: January and June

Assessment overview
Learners must answer all questions.

This assessment may include multiple
choice, short/medium openresponse,
extended openresponse, tabularand
diagrammatic items.

This assessmentis available as
paper-basedoronscreen.

Content overview

Thisunit assesses the practical application
of computational thinking. These will be
assessedintopics7to10.

Topic 7: Programming

Topic 8: Organising and Handling Data

Topic 9: Best Practice

Topic 10: Computational Thinking and
Algorithms

Assessment overview
Learners must answer all questions.

This practical assessment requires learners
to design, write, test and refine aprogram
orsolve aproblemusing Python 3inan
integrated development environment
(IDE) of choice.

Learners will be provided with:
* hard copy of the question paper
e digital codingfiles

e digital Programming Language Subset
(PLS) document toreference during the
assessment.

*See Appendix 1: Codes for a description of this code and all other codes relevant to this qualification.

Pearson Edexcel International Advanced levelin Computer Science - Specification
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Pearson Edexcel International Advanced Level in Computer Science.

Unit 3: Advanced Principles of Computer

Science

Unit 4: Advanced Practical Programming
and Problem-solving

Externally assessed examination:
Thourand 30 minutes

Written (*Unit code: WCP03/01) or
Onscreen (*Unit code: WCP03/01C)

80 Marks
25% of the IAL
50% of the IA2

Externally assessed examination:
S hours

Practical (*Unit code: WCP04/01)

Available: January and June

80 Marks
25% of the IAL
50% of the |A2

Content overview

This unit assesses the practical
applications of computational thinking.
These willbe assessedin topics11to 16.

e Topic11: Computer Systems and Data
Representation

e Topic 12: Networks and Cybersecurity
e Topic 13: Programming Languages

e Topic 14: Structuring Data

e Topic 15: Problem-solving

e Topic 16: Emerging Technologies and
Professional Practice

Available: January and June

Assessment overview
Learners must answer all questions.

This assessment may include multiple
choice, short/medium openresponse,
extended openresponse, tabularand
diagrammaticitems.

The assembly language instruction set
document will be available to learners
toreference during the assessment.
See Appendix 3: Assembly language
instruction set.

This assessmentis available as
paper-basedoronscreen.

Content overview

Thisunit assesses practical applications
of computational thinking. These will be
assessedintopics1/to 21.

* Topic 17: Programming

* Topic 18: Representing and Handling
Data

* Topic19: Best Practice

* Topic 20: Additional Programming
Paradigms

e Topic 21: Algorithms

Assessment overview
Learners must answer all questions.

This practical assessment requires learners
to design, write, test andrefine aprogram
orsolve aproblemusing Python 3inan
integrated development environment
(IDE) of choice.

Learners will be provided with:
* hard copy of the question paper
e digital codingfiles

e digital Programming Language Subset
(PLS)document toreference during the
assessment.

*See Appendix 1: Codes for a description of this code and all other codes relevant to this qualification.

Pearson Edexcel International Advanced levelin Computer Science - Specification

Issue1-DCL1-March2026
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2 Subjectcontentand
assessment information

Learners are expected to demonstrate and apply the knowledge, understanding

and skills describedinthe content. They are also expected to analyse, interpret and
evaluate arange of information, using theirknowledge, understanding and skills to solve
programming problems.

Learners should develop their ability to apply appropriate computer-related mathematical
skills throughout the course, forexample, for data handling. This may involve, butis not
limited to, working with units of measurements, using appropriate operators and using
Boolean algebra. These skills will be integrated within topics and contexts of questions.

Practical programming in the form of understanding codingis central to computer science.

Throughout the course, learners will develop and build on their practical skills.

Learners will be required to make decisions to design, write, test and refine a program or
solve a problem, using Python 3 as the high-level programming language.

Learners will be assessed on these skillsin Unit 2 and Unit 4, where they may be presented
with familiar and unfamiliar scenarios.

Pearson Edexcel International Advanced levelin Computer Science - Specification
Issue1-DCL1-March2026



Unit 1: Principles of Computer Science

Assessment information

Firstassessment: May/June 2027

The assessmentis 1hours and 30 minutes.
The assessment is out of 80 marks.
Learners must answer all questions.

This unit may include multiple choice, short/medium openresponse, extended open
response, tabular and diagrammatic items.

Calculators must not be used in the examination.

Sample assessment materials

A sample paperand mark scheme for this unit can be foundin the Pearson Edexcel
International Advanced Levelin Computer Science Sample Assessment Materials
(SAMs) document.

Afulllist of command words that will be used in assessments is shown in Appendix 5:
Command word taxonomy.

Overview

This unit develops learners’ foundational understanding of essential computer science
principles. Learners will explore how computers work, how datais represented, how
networks operate, and how informationis structured and secured. Emphasisis placed on
computational thinking, logic, problem-solving strategies, and the enabling technologies
that underpindigital systems. This unit prepares learners to analyse problems, understand
systems and data, and make informed decisions about the application of computing
technologies. Learners willbe expected to apply their knowledge and understanding to
familiar and unfamiliar contexts.

Topics 4 and 5 cover the programming theory underpinning the practical coding thatis the
focus of Unit 2.

Learners are expected to be familiar with and use the symbols shown in Appendix 2: Symbols.

Pearson Edexcel International Advanced levelin Computer Science - Specification 12
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Content

Topic 1: Computer systems

1.1 Computer architecture

Content Learners should:

1.1.1  Stored-program concept Know and understand:
e Definition
e Function

e Characteristics
e Operation

Benefits

Drawbacks

1.1.2 vonNeumann architecture Know and understand:
Definition

Function

Characteristics
Operation

e Benefits
e Drawbacks

1.1.3 Internalcomponentsof a Know and understand:
computer system: e Definition
a. Central processing unit (CPU) e Function
Memory: e Characteristics
* Randomaccess memory (RAM) * Whyneeded
e Read-only memory (ROM) e Operation
e Cache Be able to:
C. Input/output * interpretand complete adiagrammatic
4 Buses e o T
* Address basch):l onvon Neuman?archi‘?lecture
* Data e develop anexpressionforthe amount of
¢ Control addressable memory.

Pearson Edexcel International Advanced levelin Computer Science - Specification
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1.1 Computerarchitecture (continued)

e Program counter (PC)

* Memory addressregister (MAR)
* Memory bufferregister (MBR)

e Currentinstructionregister (CIR)
e Accumulator (ACC)

Stack pointer (SP)

e Statusregister(SR)

Content Learners should:

1.1.4 Components of the CPU: Know and understand:
a. Controlunit (CU) e Definition

b Arithmetic logic unit (ALU) e Function

c. General-purpose registers * Characteristics

d Special-purpose registers: * Whyneeded

e Operation
Be able to:

* interpretand complete adiagrammatic
representation of the components of
the CPU.

Learners should be familiar withand be
able to use the CPU component symbols
shownin Appendix 2: Symbols.

Role of components
Use of read/write control signals

e. Clock

1.1.5 Fetch-decode-execute Know and understand:
(FDE) cycle: e Definition

a. Stages * Function

* Whyneeded
e Operation
Be able to:

* useregistertransfernotationto show
how data passes betweenregisters
duringthe FDE cycle

* interpretand complete adiagrammatic
representation of the transfer of data
between components during the FDE
cycle.

Learners should be familiar with and be
able to use theregister transfernotation
shownin Appendix 2: Symbols.

Pearson Edexcel International Advanced levelin Computer Science - Specification
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1.1 Computerarchitecture (continued)

Content

Learners should:

1.1.6 Memory hierarchy:

Know and understand:

a. CPUregisters e Definition
b. Cache: e Function
e Levell e Characteristics
* Level2 e Operation
° level3 * Benefits
c. Main memory * Drawbacks
d. Secondary storage Beableto:
* interpretand complete adiagrammatic
representation of the memory hierarchy.
1.1.7 Datatransmission: Know and understand:
a. Serial e Definition
b. Parallel * Function

Characteristics
Why needed
Operation

Benefits

Drawbacks
Be able to:

* interpretand complete adiagrammatic
representation of data transmission.

Pearson Edexcel International Advanced levelin Computer Science - Specification
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1.2 The operating system (OS)

Content

Learners should:

2.1 Roleofthe OS:
Userinterface

Usermanagement

1.

a.

b.

c. Peripheralmanagement
d. Processmanagement
e.

Memory management

Know and understand:
e Definition

e Function

e Characteristics

* Whyneeded

1.2.2 Multitasking:

a. Time sharing
b. Context switching
C. Interrupt handling in multitasking

Know and understand:
e Definition
e Function

Characteristics
Why needed
Operation

Benefits
e Drawbacks
Be able to:

* interpretand complete adiagrammatic
representation of the interrupt handling
process.

Pearson Edexcel International Advanced Subsidiary/Advanced Level Qualificationin Computer
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1.2 The operating system (OS) (continued)

Content Learners should:
1.2.3 Processmanagement: Know and understand:
a. Process e Definition
b Process states * Function
c. Scheduling * Characteristics
d Scheduling algorithms: * Whyneeded
« Round robin (RR) * Operation
e First-come, first-served (FCFS) * Benefits
« Shortest job first (SJF) * Drawbacks
o Multi-level queue Be able to:
* interpretand complete a diagrammatic
representation of process states
* interpretand complete adiagrammatic
representation of a scheduling
algorithm.
1.2.4 Memory management: Know and understand:
a. Operations: e Definition
e Tracking memory allocation * Function
status * Characteristics
¢ Determining storage * Whyneeded
requirements * Operation
e Controllingmemory usage e Benefits
b. Allocation techniques: e Drawbacks
* Paging Be able to:
* Segmentation * interpretand complete a diagrammatic
* Virtualmemory representation of memory usage
C. Stackframe

* interpretand complete adiagrammatic
representation of the contents of a call
stack.

Pearson Edexcel International Advanced levelin Computer Science - Specification
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Content

Topic 2: Data representation

2.1 Numbers

Content Learners should:
2.1.1  Numberbases: Know and understand:
a. Binary e Definition
b. Denary e Function
c. Hexadecimal * Characteristics
* Whyneeded
Be able to:
e convertunsignedintegers between
bases.
2.1.2 Units of measurement: Know and understand:
a. Binary numbers: e Definition
* bit(b) e Function
* nibble e Characteristics
* byte(B) e Operation
b. IEC binary prefixes: * Benefits
o Kkibi (Ki) * Drawbacks
* mebi(Mi) Be able to:
e gibi(Gi) * usebinary units of measurement to
e tebi(Ti) express data capacity and file sizes
c. Sl decimal prefixes: J usedecimalunlitslofmeasurementto
denote transmission speeds
e kilo (K) . o
e rankunits of measurementinsize order
’ mgga(M) e convert between units of measurement
* 9iga(©) * interpretand write expressions using
* tera(l) units of measurement

e calculate the maximum number of states
that canberepresented by a given
number of bits.

Pearson Edexcel International Advanced levelin Computer Science - Specification
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2.1 Numbers (continued)

Content

Learners should:

2.1.3 Two’'scomplementrepresentation
of signed numbers

Know and understand:
e Definition

* Function

e Characteristics

* Whyneeded

e Operation

Be able to:

* convertsigneddenaryintegersinto
two’s complement signed binary and
viceversa

* usenegationto convert fromonesignto
another.

2.1.4 Fixed-pointrepresentation of
signed fractional numbers

Know and understand:
e Definition

e Function

* Characteristics

* Whyneeded

e Operation

Be able to:

e convertsigned fractional denary
numbers to fixed-point signed binary
andviceversa

* work with halves, quarters and eighths.

Pearson Edexcel International Advanced levelin Computer Science - Specification
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19



2.2 Binary arithmetic

Content Learners should:

2.2.1 Additionand subtraction Know and understand:
e Definition
e Function

e Operation
Be able to:

e performaddition and subtractionon
signed and unsigned binary numbers.

2.2.2 Bitwise manipulation: Know and understand:
a. Logical shift e Definition
b. Arithmetic shift * Function
c. Bit masks: e Characteristics
e AND * Whyneeded
* OR e Operation
* XOR Be able to:

e perform binary shifts

* use amasktocheckthe status of bitsina
binary pattern.

2.2.3 Overflow and underflow Know and understand:
e Definition

e Function

e Characteristics

Content Learners should:
2.3.1 Characterencodingsystems: Know and understand:
a. ASCll/extended ASCI| e Definition
b. UTF-8/Unicode * Function
e Characteristics
* Whyneeded
* Benefits
e Drawbacks

Pearson Edexcel International Advanced levelin Computer Science - Specification
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Content

Topic 3: Networks and encryption

3.1 Network fundamentals

Content Learners should:
3.1.1 Network components: Know and understand:
a Networkinterface card (NIC) e Definition
b Switch e Function
c. Home router * Whyneeded
d Modem e Characteristics
e Wireless access point (WAP) * Operation
. . e Benefits
f. Transmission media:
* Drawbacks
e Copper o .
e Wireless Bela eto: . .
. Fibre * interpretand complete adiagrammatic
. representation of a network.
g. Firewall
e Hardware
e Software
3.1.2 Networkcomponents: Know and understand:
a. Bandwidth e Definition
b. Speed/transferrate  Characteristics
c. Latency Be able to:
d. Range * develop expressionsinvolving file size,
transferrate and time.
3.1.3 Network addressing: Know and understand:
a. Internet protocol (IP): e Definition
° |Pv4 e Function
* |Pvé6 e Characteristics
b. Media access control (MAC) * Whyneeded

e Operation
Be able to:

e develop expressionsinvolving network
addresses.

Pearson Edexcel International Advanced levelin Computer Science - Specification
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3.2 Encryption

Content Learners should:

3.2.1 Encryptionfundamentals Know and understand:
e Definition
* Function

Characteristics

* Whyneeded
e Benefits
* Drawbacks
3.2.2 Methods of encryption: Know and understand:
a. Symmetric: e Definition
* Knownsharedkey * Function
* Keyexchange e Characteristics
b. Asymmetric: * Whyneeded
* Public/private key pair ¢ Operation
* Benefits
* Drawbacks
Be able to:

* interpretand complete adiagrammatic
representation of the encryption/
decryptionprocess.

3.2.3 Monoalphabetic Know and understand:
substitution cipher e Definition
e Function

Characteristics

Operation

Benefits
e Drawbacks
Be able to:

* encryptaplaintext message/
decrypt aciphertext message using a
monoalphabetic substitution cipher.

Pearson Edexcel International Advanced levelin Computer Science - Specification
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3.2 Encryption (continued)

Content

Learners should:

3.2.4 Vernam cipheralgorithm

Know and understand:
e Definition

e Function
Characteristics

Operation

Benefits
Drawbacks

Be able to:

* encryptaplaintext message/decrypt
aciphertext message using a Vernam
cipher.

Pearson Edexcel International Advanced levelin Computer Science - Specification
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Content

Topic 4: Structuring data

4.1 Relational databases

* Composite
d. Relationship cardinality:
e One-to-one(1:1)
* One-to-many (1:M)
* Many-to-many (M:M)
e. Ways of representing:
* Entity-relationship diagram (ERD)
e Parenthetical notation

Content Learners should:
411 Entity-relationship model (ERM): Know and understand:
a. Entity e Definition
b. Attribute * Function
c. Key: e Characteristics
* Primary * Whyneeded
* Foreign * Operation

Be ableto:

* interpret,complete, find and correct
errorsinan ERD

* interpret, complete, find and correct
errorsinaschemaexpressedin
parenthetical notation.

Learners should be familiar withand be
able to use the ERD symbols shownin
Appendix 2: Symbols.

Learners’ understanding of relational
databasesisassessedinUnit 1. Their ability
to connecttoanduse an SQLite database
isassessedin Unit 2.

4.1.2 Logicalschema:

a. Table/relation

b. Column/attribute

C. Row/tuple

d. Data types

e. Integrity constraints:

e Entity
o Referential
e Domain

Know and understand:

e Definition

e Function

e Characteristics

* Whyneeded

e Operation

Learners’ understanding of relational
databasesisassessedinUnit1. Their ability

toconnecttoanduse an SQLite database
isassessedin Unit 2.
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4.2 Datastructures

Content

Learners should:

4.2.1 Datastructures:
a. Array

List

Dictionary
Record

Tuple

Set

-0 Qao00T

Know and understand:
e Definition
e Function

Characteristics
Operation

Benefits

Drawbacks
Be able to:

* handtrace operations onone-and two-
dimensional data structures

* showthe contents of adata structure
afteroperations have been performed

e performcommon operations onsets.

Learners’ understanding of data structures

isassessedinUnit1. Their ability to create

and handle data structuresincodeis
assessedin Unit 2.
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4.3 Abstract datatypes (ADTs)

Content Learners should:
4.3.1 Stack: Know and understand:
a. Structure e Definition

e Function

b. Operations:

Characteristics

* |nsert
e Delete ® Operation
¢ Search * Benefits
e Drawbacks
Be able to:
e handtrace operationsonastack
* show the contents of a stack after
operations have been performed.
Learners’understanding of the stack ADT is
assessedinUnit1. Their ability torepresent
and handle a stackimplemented as a
fixed-lengthlistis assessedin Unit 2.
4.3.2 Queue: Know and understand:
a. Structure e Definition
b. Operations: * Function
° |nsert e Characteristics
e Delete ° Operation
e Search e Benefits
* Drawbacks
Be able to:

* handtrace operationsonaqueue

* show the contents of a queue after
operations have been performed.

Learners’ understanding of the queue
ADTis assessedin Unit1. Their ability
torepresent and handle aqueue
implemented as a fixed-lengthlistis
assessedinUnit 2.
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Content

Topic 5: Problem solving

5.1 Tools and techniques

Content

Learners should:

5.1.1 Algorithms

Know and understand:
e Definition

e Function

* Characteristics

* Whyneeded

e Operation

Be able to:

* interpret,complete and develop
algorithms expressed in words,
diagrams, flowcharts and code

* analyse the efficiency of algorithms

e findand correctlogic errorsin
algorithms.

Learners should be familiar withand be
able to use the flowchart symbols shownin
Appendix 2: Symbols.

Learners’ ability tointerpret and develop
algorithmsis assessedinUnit1. Their
ability to convert algorithmsinto code is
assessedinUnit 2.

5.1.2 Tracetable

Know and understand:

e Definition

e Function

e Characteristics

* Whyneeded

e Operation

Be able to:

* completeatrace table foranalgorithm.
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5.1 Tools and techniques (continued)

Content Learners should:

5.1.3 Recursion Know and understand:
e Definition
e Function

e Characteristics
* Whyneeded

e Operation

Be able to:

* handtrace the operation of arecursive
algorithm.

Learners’ understanding of recursion
isassessedinUnit1. Their ability touse
recursionincodeis assessedin Unit 2.

5.2 Searching and sorting algorithms

Content Learners should:
5.2.1 Linearsearchalgorithm: Know and understand:
a. Unsorted array e Definition

b. Sorted array * Function

* Characteristics
e Operation

* Benefits

* Drawbacks

Be able to:

e handtracethe operationof alinear
search algorithm.

Learners’understanding of how alinear
search algorithm works is assessedin
Unit 1. Their ability toimplement alinear
searchincodeisassessedin Unit 2.
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5.2 Searching and sorting algorithms (continued)

Content

Learners should:

5.2.2 Binarysearchalgorithm:
a. Iterative
b. Recursive

Know and understand:
e Definition
e Function

Characteristics

Operation

Benefits

Drawbacks

Be able to:

* handtrace the operation of abinary
search algorithm.

Learners’understanding of how a binary
search algorithmworks is assessedin
Unit 1. Their ability to implement a binary
searchincodeisassessedin Unit 2.

5.2.3 Bubble sortalgorithm

Know and understand:
e Definition
e Function

Characteristics

Operation
Benefits

Drawbacks

Be ableto:

* handtrace the operation of abubble
sort algorithm.

Learners’ understanding of how a bubble
sortalgorithmworksis assessedin Unit1.
Their ability toimplement a bubble sortin
codeisassessedinUnit 2.
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5.2 Searching and sorting algorithms (continued)

Content

Learners should:

5.2.4 Insertionsortalgorithm

Know and understand:
e Definition
e Function

Characteristics

Operation

Benefits

Drawbacks

Be able to:

* handtracethe operation of aninsertion
sort algorithm.

Learners’ understanding of how an
insertion sort algorithm works is assessed
inUnit1. Their ability to implement an
insertion sortin codeis assessedin Unit 2.
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5.3 Booleanlogic

Content Learners should:
5.3.1 Booleanexpressions: Know and understand:
a. Boolean operators: e Definition
e AND * Function
* OR * Whyneeded
* XOR e Operation
e NOT Be able to:
e NAND * interpretand create Boolean
e NOR expressions.
b. Order of precedence Learners should be familiar withand be

able to use the Boolean algebraic notation
showninAppendix 2: Symbols.

5.3.2 Truthtable

Know and understand:
e Definition

e Function

* Whyneeded

e Operation

Be able to:

* interpretand complete atruth tablefora
givenlogical expression.
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5.4 Programming paradigms

Content

Learners should:

5.4.1 Procedural programming
paradigm

Know and understand:
e Definition
e Function

Characteristics
Why needed
Operation
Benefits
Drawbacks

Learners’ understanding of the procedural
programming paradigmis assessed
inUnit1. Their ability to use procedural
programmingis assessedin Unit 2.

5.4.2 Declarative programming
paradigm

Know and understand:
e Definition
e Function

Characteristics
Why needed
Operation

Benefits
e Drawbacks

Learners’ understanding of the declarative
programming paradigmis assessed
inUnit1. Their ability to use declarative
programmingis assessedin Unit 2.
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Content

Topic 6: Enabling technologies

6.1 Datascience

Modelling and analysis

Networking

Security

Content Learners should:
6.1.1 Bigdata: Know and understand:
a. Five Vs (volume, velocity, variety, ¢ Definition
veracity, value) e Function
b. Infrastructure: e Characteristics
e Collection * Whyneeded
* Storage * Operation
* Processing e Benefits

e Drawbacks
Be able to:

* interpretand complete adiagrammatic
representation of a big data system.

6.1.2 Toolsandtechniques
of data science:

Collection
Storage

Web scraping
Cleaning
Analysis
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Visualisation

Know and understand:
e Definition
e Function

Characteristics
Why needed
Operation
Benefits

Drawbacks
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6.2 Artificialintelligence (Al)

Content Learners should:
6.2.1 Categoriesof Al Know and understand:
a. Narrow e Definition
b. General e Characteristics
c. Super * Whyneeded
e Benefits
* Drawbacks
6.2.2 Machinelearning (ML): Know and understand:
a. Supervised e Definition
b. Unsupervised * Function
* Characteristics
* Whyneeded
e Operation
* Benefits
* Drawbacks
Be able to:

* interpretand complete adiagrammatic
representation of a supervised/
unsupervised ML system.

6.2.3 Largelanguage model (LLM): Know and understand:
a. Context and query accuracy ¢ Definition
b. Knowledge limitations e Function
c. Bias/subjectivity * Characteristics
* Whyneeded
e Operation
e Benefits

e Drawbacks
Be able to:

* interpretand complete adiagrammatic
representation of aLLM system.
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6.3 Tools

Content Learners should:

6.3.1 Integrateddevelopment Know and understand:
environment (IDE): e Definition

Text editor e Function

Characteristics
Why needed
Operation
Benefits

Autocomplete

Syntax checker

g 0o o

Debugger:

* Breakpoints
e Stepping

e. Memory inspection Learners’ understanding of features of an
IDEisassessedinUnit1. They are expected
touse anIDE when writing program
codeinUnit 2.

Drawbacks

6.3.2 Versioncontrol system (VCS) Know and understand:
e Definition
e Function

Characteristics
Why needed
Operation
Benefits

* Drawbacks

Learners are not expected to have
experience of usinga VCS.

6.3.3 Open-source technologies Know and understand:
Definition

Function
Characteristics
Why needed
Operation
Benefits
Drawbacks
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6.3 Tools (continued)

Content

Learners should:

6.3.4 Applicationprogramming
interface (API)

Know and understand:
e Definition
e Function

Characteristics
Why needed
Operation
Benefits
Drawbacks

Learners’understanding of APIs s
assessedinUnit1. They are expected
touse an APIwhenworking with SQLite
databasesin Unit 2.
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Unit 2: Practical Programming and
Problem-solving

Assessment information

Firstassessment: May/June 2027

The assessmentis 3 hours.

The assessment consists of five compulsory questions.
The assessmentis out of 80 marks.

Learners must answer all questions.

The questions are practical in nature and require learners to design, write, test and
refine programsin order to solve problems.

Learners must complete the assessment onscreen using anintegrated
development environment (IDE) of choice.

Learners must answer the questions onscreen using Python 3.

Learners will be provided with a hard copy of the question paper, digital coding files
and digital Programming Language Subset (PLS) document.

Centres must ensure secure examination conditions. For more information refer to
the section: Assessmentinformation Unit 2 and Unit 4 practical programming.

Sample assessment materials

A sample paperand mark scheme for this unit can be foundin the Pearson Edexcel
International Advanced Levelin Computer Science Sample Assessment Materials
(SAMs)document.

Afulllist of command words that will be used in assessmentsis shownin Appendix 5:
Command word taxonomy.

Overview

Learners apply computational thinking and programming knowledge in a practical, onscreen
environmentusing Python 3. They will design, write, test, and refine solutions to realistic
problems, employing best practicesin code development. Key focus areasinclude
structured programming, data handling, modular design and algorithmic thinking. This unit
enhances learners’ ability to produce efficient, maintainable code and to reason logically
when developing software solutions.

The theory of programming covered in Topics 4 and 5 of Unit T provides a solid foundation for
the practical work learners undertake in Unit 2.

Learners are expected to be familiar with and use the Programming Language Subset (PLS)
document provided on the Pearson Qualifications Website in International Advanced Levels
in Computer Science and the symbols shown in Appendix 2: Symbols.
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Content

Topic 7: Programming

7.1 Constructs

Content

Learners should:

7.1.1  Flowcontrol constructs;:

Be able to:

a. Sequence * selectanduse appropriate flow control
b Selection constructs.
c Count-controlled iteration Further details providedinthe
- _ . Programming Language Subset

d. Condition-controllediteration (PLS) document.
e. Exception handling for

built-in exceptions
7.1.2 Variables and constants: Be able to:

a. Creation * selectanduse appropriate variables and
b. Assignment constants.
c. Access Furtherdetlalls providedinthe
Programming Language Subset
(PLS) document.
71.3 Operators: Be able to:

a. Parameter
b. Argument
C. Function

d. Procedure

a. Arithmetic * selectanduse appropriate operators.
b. Relational Further details providedin the
c. Boolean Programming Language Subset
o (PLS) document.
d. Bitwise
71.4 Subprograms: Be able to:

* selectanduse appropriate
subprograms.

Further details providedin the
Programming Language Subset
(PLS) document.
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Content

Topic 8: Organising and handling data

8.1 Datatypesand structures

Content Learners should:
8.1.1 Datatypes: Be able to:
a. Integer * selectanduse appropriate data types
b. Real * convertbetweendatatypes.
c. Character Further details providedin the
Programming Language Subset
d. Boolean
(PLS) document.
e. String
8.1.2 Datastructures: Be able to:
a. Array e selectanduse one-andtwo-
b List dimensional data structures
L * selectanduse one-andtwo-
C. Dictionary . . . .
dimensionallists as equivalent to one-
d. Record and two-dimensional arrays
e. Tuple e convertbetweendata structures.
f. Set Further details providedinthe

Programming Language Subset
(PLS) document.

Learners’understanding of data structures
isassessedinUnit1. Their ability to create
and handle data structuresin codeis
assessedinUnit 2.
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8.2 Datahandling methods

Content Learners should:
8.2.1 Methodstohandle numeric data: Be able to:
a. Rounding * selectanduse appropriate methods for
b. Truncation handling numeric data.
c Randomisation Further details providedin the
' . Programming Language Subset
d. Data type conversions (PLS) document.
8.2.2 Methodstohandle string data: Be able to:
a. Length * selectanduse appropriate methods for
b. Indexing handling string data.
c Formatting Further details providedin the
' o Programming Language Subset
d. Examining (PLS)document.
e. Manipulating
8.2.3 Methodstohandle text files: Be able to:
a. Open * selectanduse appropriate methods for
b. Read from handling text files.
c Write to Further details providedin the
' Programming Language Subset
d.  Appendto (PLS) document.
e. Close
8.2.4 Methodstohandle datastructures: | Beableto:
a. Create * selectanduse appropriate methods for
b. Insert handling data structures.
c Update Further details providedin the
' . Programming Language Subset
d.  Retrieve (PLS) document.
e Delete Learners’understanding of data structures
f. Traverse

isassessedinUnit1. Their ability to create
and handle data structuresincodeis
assessedinUnit 2.
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8.2 Data handling methods (continued)

Content

Learners should:

8.2.5 Methodstorepresentand
handle a stackimplementedas a
fixed-length list:

Be able to:

* selectanduse appropriate methodsto
handle a stack implemented as a fixed-

a. Create lengthlist.
b. Push Further details providedin the
c. Pop Programming Language Subset
(PLS)document.
d. IsEmpty
e ISFull Learners’ understanding of the stack ADT
' . isassessedinUnit1. Their ability to create
f. Size and handle a stackimplemented as a
fixed-lengthlistis assessedin Unit 2.
8.2.6 Methodstorepresentandhandle Be able to:
aqueueimplementedasa ¢ selectand use appropriate methods to
fixed-lengthlist: handle a queue implemented as a fixed-
a. Create lengthlist.
b. Enqueue Further details providedin the
c. Dequeue Programming Language Subset
(PLS) document.
d. IsEmpty
e ISFull Learners’ understanding of the queue ADT
’ . isassessedinUnit 1. Their ability to create
f. Size and handle a gueue implementedas a
fixed-lengthlistis assessedin Unit 2.
8.2.7 Methodstohandle aset: Be able to:
a. Membership * selectanduse appropriate methodsto
b. Union handle a set.
c. Intersection Furtherdetlalls providedinthe
_ Programming Language Subset
d. Difference

(PLS) document.

Learners’understanding of setsis
assessedinUnit 1. Their ability to use set
operationsincodeis assessedin Unit 2.
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8.3 Relational databases

Content

Learners should:

8.3.1 Methodstoadministeran

SQLite database

Be able to:

* selectanduse appropriate methodsto
administeran SQLite database.

Further details providedin the
Programming Language Subset
(PLS)document.

Learners’ understanding of relational
databasesis assessedinUnit1. Their
ability to administer an SQLite databaseis
assessedinUnit 2.

8.3.2 Methodsto manipulate datafrom
an SQLite database

Be able to:

e selectanduse appropriate methods
to manipulate data froman SQLite
database.

Further details providedin the
Programming Language Subset
(PLS) document.

Learners’ understanding of relational
databasesisassessedinUnit1. Their
ability to manipulate an SQLite databaseis
assessedinUnit 2.

8.3.3 Methodstoretrieve datafroman
SQLite database

Be able to:

* selectanduse appropriate methodsto
retrieve data from an SQLite databases.

Further details providedin the
Programming Language Subset
(PLS) document.

Learners’ understanding of relational
databasesisassessedinUnit1. Their
ability to query an SQLite databaseis

assessedinUnit 2.

Pearson Edexcel International Advanced levelin Computer Science - Specification
Issue1-DCL1-March2026

42



8.3 Relational databases (continued)

Content Learners should:

8.3.4 Methodsto filterandrefine data Be able to:

retrieved froman SQLite database e selectanduse appropriate methods to
filter and refine dataretrieved froman
SQLite database.

Further details providedin the
Programming Language Subset
(PLS) document.

Learners’ understanding of relational
databasesisassessedin Unit1. Their ability
to filterand refine dataretrieved froman
SQLite databaseisassessedin Unit 2,
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Content

Topic 9: Best practice

9.1 Program design

Content

Learners should:

9.1.1 Methodsto produce

correctoutcomes:

a. Problem decompositioninto
component parts

Clearand appropriate logic

Variables, constants, data
types and data structures
appropriate to the problem

d. Programming constructs
appropriate to the problem

Be able to:

* selectanduse appropriate methodsto
produce correct outcomes.

Further details providedinthe Good
Programming Practice Guide (GPPG).

Methods toimplement good
practice in program design:

Modularity
Separation of concerns

a
b
C. Minimisation of side effects
d Scopeisolation

e

Fitness for purpose of
input and output

f. Efficient solutionsinterms of
executiontime and memory usage

Be able to:

* selectanduse appropriate methodsto
design effective code.

Further details providedinthe Good
Programming Practice Guide (GPPG).

Methods to implement modularity
insource code:

Blocked code
User-defined subprograms
Built-in subprograms
Libraries of subprograms
Files

Procedures

Functions

@ 0 0000

Be able to:

* selectanduse appropriate methodsto
produce modularcode.

Further details providedin the
Programming Language Subset (PLS)
document and Good Programming
Practice Guide (GPPG).
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9.2 Cleancode

d. Fixedline length

Content Learners should:

9.2.1 Consistency: Be able to:

a. Use of white space * selectanduse appropriate methodsto
b Line breaks layout improve the consistency of code.

c. Naming conventions Further details providedinthe Good

Programming Practice Guide (GPPG).

9.2.2 Readability:

a. Meaningfulidentifiers
b. Informative comments
C. Named constants

d. Subprograms

Be able to:

* selectanduse appropriate methodsto
improve the readability of code.

Further details providedinthe Good
Programming Practice Guide (GPPG).

Methods to control the behaviour
of program code:

Boundary value analysis
Exception handling

Minimising nested conditionals
Minimising loops

Using guard clauses
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Managed conversion of data types

Be ableto:

* selectanduse appropriate methodsto
control the behaviour of code.

Further details providedin the
Programming Language Subset (PLS)
document and Good Programming
Practice Guide (GPPG).

9.3 Functionality

Content

Learners should:

9.3.1 Methodstoensurethatcodeis fit

forpurpose, produces accurate
results and meetsrequirements:

a. Testing and debugging
Reviewing andrefining

Be able to:

* identify errorsinprogramcode

* correcterrorsinprogramcode

e produce accurate outcomes

e refine solutionsto meetrequirements.

Further details providedinthe Good
Programming Practice Guide (GPPG).
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Content

Topic 10: Computational thinking and algorithms

10.1 Computational thinking

Content Learners should:

10.1.1 Abstraction Be able to:

* use subprogramsto hide
implementation details.

10.1.2 Decomposition Be able to:
* use comment-first coding to describe
analgorithm.
10.1.3 Patternrecognition Be able to:

* usethe same orsimilar solution/
algorithm/subprogramin a different
problem

* usethe same orsimilar data structureina
different problem.

10.1.4 Generalisation Be able to:

* useasolution/algorithm/ subprogram
forsimilar problems by changinginput

parameters.
10.2 Implementing algorithms
Content Learners should:
10.2.1 Create programmed solutions Be able to:
fromalgorithms: ¢ convert algorithmsinto code.

a. Expressedinwords
Expressedindiagrams
Expressedinflowcharts
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10.3 Searchand sort algorithms

Content

Learners should:

10.3.1 Linearsearchalgorithm:
a. Worst-case onunsorted list

b. Early exit when found
onunsorted list

C. Early exit when found on sorted list

d. Early exitwhennotin
listonsortedlist

Be able to:

* implementanduse anappropriate linear
search algorithm.

Learners’ understanding of how alinear
search algorithm works is assessedin
Unit 1. Their ability to amend and write a
linear searchincodeisassessedinUnit 2.

10.3.2 Binary search algorithm:
a. Iterative
b. Recursive

Be ableto:

* implement anduse an appropriate
binary search algorithm.

Learners’ understanding of how a binary
search algorithm worksis assessedin

Unit 1. Their ability to amend and write a
binary searchincodeis assessedin Unit 2.

10.3.3 Bubble sort algorithm:

a. Worst case
b. Exit with no swaps
C. Reduce upperbound oneach pass

Be able to:

* implement anduse an appropriate
bubble sort algorithm.

Learners’ understanding of how a bubble
sortalgorithmworksis assessedin Unit 1.
Their ability to amend and write a bubble

sortincodeisassessedinUnit 2.

10.3.4 In-placeinsertion sort algorithm

Be able to:

* implementanduse anin-placeinsertion
sort algorithm.

Learners’ understanding of how an
in-placeinsertion sort algorithm works is
assessedinUnit1. Their ability to amend
andwrite aninsertion sortincodeis
assessedinUnit 2.

10.4 Recursion

Content

Learners should:

10.4.1 Recursive algorithms

Be able to:
* implement and use recursive algorithms.

Learners’ understanding of recursion
isassessedinUnit1. Their ability to
amend and write recursionin code is
assessedinUnit 2.
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Unit 3: Advanced Principles of Computer
Science

Assessment information

First assessment: May/June 2028

The assessmentis Thours and 30 minutes.
The assessment is out of 80 marks.
Learners must answer all questions.

This unit may include multiple choice, short/medium openresponse, extended open
response, tabular and diagrammatic items.

Calculators must not be used in the examination.

Learners will be provided with the assembly language instruction set shownin
Appendix 3: Assembly language instruction set.

Sample assessment materials

A sample paperand mark scheme for this unit can be foundin the Pearson Edexcel
International Advanced Levelin Computer Science Sample Assessment Materials
(SAMs)document.

Afulllist of command words that will be used in assessmentsis shownin Appendix 5:
Command word taxonomy.

Overview

This unit builds on the knowledge gained in Unit 1and extends learners’ theoretical
understanding of advanced computing concepts. Learners study complex systems
architecture, datarepresentation methods, networking models, cybersecurity and the
use of multiple programming paradigms. Additional emphasisis placed on emerging
technologies and the professional, legal and ethical issues surrounding theiruse. Learners
willanalyse and evaluate technologies and approaches, strengthening their analytical and
critical thinking skills.

Topics 13,14 and 15 deliver the advanced programming theory that learners need in order to
tackle the practical coding whichis the focus of Unit 4.

Learners are expected to be familiar with and use the assembly language instruction
set shownin Appendix 3: Assembly language instruction set, and the symbols shownin
Appendix 2: Symbols.
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Content

Topic 11: Computer systems and datarepresentation

11.1 Computer architecture

Content Learners should:
11.1.1  Harvard architecture: Know and understand:
a. Memory structure e Definition
b. Difference between Harvard and * Function
von Neumann architecture e Characteristics
e Operation
* Benefits

e Drawbacks

Be able to:

* interpretand complete adiagrammatic
representation of the internal
components of acomputer system
based onthe Harvard architecture.

Learners should be familiarwith and be
able to use the CPU component symbols
showninAppendix 2: Symbols.

11.1.2 Complexinstruction set (CISC) Know and understand:
andreduced instruction set e Definition
computer (RISC): « Function

a. Architecture e Characteristics
Difference betweenRISCand CISC | ¢ Operation

* Benefits
e Drawbacks

1.1.3 Five-stageinstruction pipelining: Know and understand:

a. Stages: e Definition
e |nstructionfetch(IF) e Function
* [nstruction decode (ID) e Characteristics
e Execute (EX) e Operation
* MemoryAccess (MEM) * Benefits
* Registerwrite back (WB) * Drawbacks

b. Branch hazards Be able to:

* interpretand complete adiagrammatic
representation of the pipelining
process.
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11.1 Computerarchitecture (continued)

Content

Learners should:

1.1.4 Parallelprocessing:
a. Multicore processors:

e Multiple instruction multiple data
(MIMD)

b. Graphic processing units (GPUs):

e Singleinstruction multiple data
(SIMD)

Know and understand:
e Definition
e Function

Characteristics
Why needed

e Operation
Benefits

e Drawbacks
Be able to:

* identify and complete a diagrammatic
representation of parallel processing.

11.1.5 Embedded systems:

a. Hardware components:
e Microprocessor
e Microcontroller unit (MCU)
e Memory
¢ |/Ointerfacesand ports

* Sensors:
o Accelerometer
o Vibration
o Sound
o Temperature

e Actuators

* Analogue-digital converter
(ADC/DAC):
o Sampling
o Quantisation
o Encoding

* Power supply

b. Software components:
* Firmware
* Operating system (OS)
* Application software

* Programminglanguagesusedto
develop software forembedded
systems

Know and understand:
e Definition
e Function

Characteristics
Why needed

e Operation
Benefits

e Drawbacks

Be able to:
* interpretand complete adesignforan
embedded system

* interpretand complete adiagrammatic
representation of the ADC/DAC
process.
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11.2 The operating system

Content

Learners should:

11.2.1 Input/output (I/0)
device management:

Role of device drivers
Basic 1/0O system (BIOS)
Role of buffering

Role of caching

© 00 T

Interrupt handlingin
device management

Know and understand:
e Definition
e Function

Characteristics
Why needed
Operation
Benefits

Drawbacks
Be able to:

* interpretand complete adiagrammatic
representation of I/Oinacomputer
system.

11.2.2 Virtualisation:
a. Containerisation
b. Virtual machines

Know and understand:
e Definition
e Function

Characteristics
Why needed
Operation

Benefits

Drawbacks
Be able to:

* interpretand complete adiagrammatic
representation of a containerised
system.

* interpretand complete adiagrammatic
representation of avirtual machine.
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11.3 Datarepresentation

Content Learners should:
1.3.1 Floating-point Know and understand:
representation (IEEE-754) e Definition
* Function

Characteristics
Why needed
Operation
Benefits
Drawbacks

Be able to:

e convertfractionalnumbersinto
binary and vice versausing 16-bit half
precision IEEE-754 standard (1-bit sign),
5-bit exponent (biased), and 10-bit
significand.
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Content

Topic 12: Networks and cybersecurity

12.1 Networking

Content Learners should:

12.1.1 Opensystemsinterconnection Know and understand:
(OSl)reference model: e Definition

a. Layers e Function

b. Encapsulation/decapsulation e Characteristics

* Whyneeded
e Operation
Be able to:

* interpretand complete adiagrammatic
representation of encapsulation/
decapsulation of packets flowing
through the OSl protocol stack.

12.1.2 Protocolstacks:
a. TCP/IP
b. SSL/TLS

Know and understand:
e Definition

e Function

* Characteristics

* Whyneeded

e Operation

Be able to:

* interpretand complete adiagrammatic
representation of encapsulation/
decapsulation of packets flowing
through the TCP/IP protocol stack

* interpretand complete adiagrammatic
representation of the SSL/TLS
handshake.
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12.1 Networking (continued)

Content

Learners should:

12.1.3 Packet switching:

a. Packet components
b. Internetrouter
C. Protocols

Know and understand:
e Definition
e Function

Characteristics
Why needed
Operation
Benefits

Drawbacks

Learners are notrequired to study
circuit switching.

12.1.4 Domain name system (DNS)

Know and understand:
e Definition

e Function
Characteristics
Why needed

e Operation

e Benefits
e Drawbacks
Be able to:

* interpretand complete adiagrammatic
representation of how the DNS works.
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12.2 The Internet of Things (loT)

Content

Learners should:

12.2.1 TheloT stack:
a. Device hardware

b. Device software:
* Operating system
* Applications
C. Connectivity:
* Networks
* Protocols
d. Cloud platform:
e Datacollection
e Analytics
* APIs
e. Cloud applications

Know and understand:
e Definition
e Function

Characteristics
Why needed
Operation
Benefits

Drawbacks

Be able to:

* interpretand complete adiagrammatic
representation of anloT system.
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12.3 Cybersecurity

Content Learners should:
12.3.1 ClAtriad model Know and understand:
e Definition

e Characteristics
* Whyneeded

12.3.2 RSA encryption algorithm: Know and understand:
a. Prime numbers e Definition
b. Key exchange * Function
c. Vulnerabilities * Characteristics
* Whyneeded
e Operation
* Benefits

e Drawbacks

Be able to:

* interpretand complete adiagrammatic
representation of RSA encryption.

12.3.3 Errordetection: Know and understand:
a. Parity bit e Definition
b.  Two-dimensional parity block * Function
c. Checksum * Characteristics
* Whyneeded
e Operation
e Benefits

e Drawbacks

Be able to:

* calculate the parity bit fora given set of
bits

* calculate the parity bits fora given
two-dimensional parity block

e calculate the checksum fora given block
of data.
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12.4 Computing paradigms

Content

Learners should:

12.4.1 Cloud computing:
a. Infrastructure
b. Services

Know and understand:

e Definition
e Function

Characteristics
Why needed
Operation
Benefits

Drawbacks

12.4.2 Edge computing:
a. Infrastructure
b. Services

Know and understand:

e Definition
e Function

Characteristics
Why needed
Operation

Benefits

Drawbacks
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Content

Topic 13: Programming languages

13.1 Types of programming languages

Content

Learners should:

13.1.1 Object-oriented programming
(OOP) paradigm:
a. Concepts:
* Abstraction
e Class
* |nstantiation

private, protected)
e Encapsulation
e Composition
* Inheritance
e Polymorphism
b. Unified modelling language
(UML) class diagrams

e Methods and attributes (public,

Know and understand:

e Definition

e Function

e Characteristics

* Whyneeded

e Operation

e Benefits

e Drawbacks

Be able to:

* interpretand complete UML class
diagrams

* identify object-oriented programming
(OOP) featuresimplementedin code.

Learners should be familiar with and be
able touse UML class notation shownin
Appendix 2: Symbols.

Learners’ understanding of the object-
oriented programming (OOP) paradigm
isassessedin Unit 3. Their ability to use
object-oriented programming (OOP) is
assessedinUnit 4.

13.1.2 Functional programming
paradigm:

a. Concepts:
e Purefunctions

First-class functions

Higher-order functions
e Recursion
Immutable variables

Avoid side-effects

Know and understand:
e Definition

e Function

e Characteristics

* Whyneeded

e Operation

e Benefits

* Drawbacks

Learners’ understanding of the functional
programming paradigmis assessed
inUnit 3. Their ability to use functional
programmingis assessedin Unit 4.
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13.1 Types of programming languages (continued)

Content

Learners should:

13.1.3 Assemblylanguage:
a. Mnemonics
b. Instructions:
e Opcode
e Operand
C. Addressing modes:
* Immediate
* Direct
d. Operations:
Arithmetic
Bitwise

Branch

Data movement
Halt

e. Comments

Know and understand:
e Definition
e Function

Characteristics
Why needed
Operation
Benefits

Drawbacks

Be able to:

* read andwrite simple assembly
language code

* tracethe execution of a simple assembly
language program.

Learners should be familiar with and able
to use the assembly language instructions
and operations shown in Appendix 3:
Assembly language instruction set.
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Content

Topic 14: Structuring data

14.1 Abstract datatypes (ADTs)

Content

Learners should:

14.1.1 Linkedlist:

a. Structure
b. Ways torepresent:
e Classes

e References
C. Operations:

* |nsert

e Delete

e Search

e Traverse

Know and understand:
e Definition
Function

Characteristics

Operation

Benefits

* Drawbacks

Be able to:

e handtrace operationsonalinked list

e showthe contents of alinked list after
operations have been performed.

Learners’ understanding of the linked
list ADTis assessedin Unit 3. Their ability
toimplement and handle alinked listis
assessedinUnit 4.

14.1.2 Hashtable:

a. Structure
b. Ways torepresent:
e Classes

o References

C. Operations:
* Insert

Delete

Search
* Traverse

Calculate hashvalues

Handle collisions

Load factorandrehashing

Know and understand:
e Definition

e Function

e Characteristics

e Operation
Benefits

* Drawbacks
Be able to:
* handtrace operations on ahash table

e show the contents of ahashtable after
operations have been performed

e calculate hashvaluesandhandle
collisions.

Learners’ understanding of the hash table
ADTis assessedin Unit 3. Their ability to
implement and handle a hash table is
assessedinUnit 4.
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14.1 Abstract datatypes (ADTs) (continued)

Content Learners should:
14.1.3 Graph: Know and understand:
a. Structure e Definition

b. Ways to represent: e Function

* Adjacency matrix
e Adjacency list
C. Types:
e Undirected
e Directed
* Weighted
d. Operations:
* |nsert
* Delete
e Search
e Traverse [breath, depth]

Characteristics
Operation

Benefits

Drawbacks

Be able to:

* handtrace operations onagraph

* show the contents of a graph after
operations have been performed.

Learners’ understanding of the graph
ADTis assessedin Unit 3. Their ability
toimplement and handle agraphis
assessedinUnit 4.

14.1.4 Tree:
a. Structure
b. Types:

e Binarytree

* Binarysearchtree
C. Operations:

* |nsert

* Delete

* Search

e Traverse [pre-order, in-order,
post-order]

Know and understand:
e Definition
e Function

Characteristics

Operation
Benefits
Drawbacks

Be able to:

* handtrace operationsonatree

* showthe contents of atree after
operations are performed.

Learners’ understanding of the tree
ADTis assessedin Unit 3. Their ability
toimplement and handle atreeis
assessedinUnit 4.
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14.1 Abstract datatypes (ADTs) (continued)

Content

Learners should:

14.1.5 Circular queue:

a. Structure
b. Operations:
* Insert
* Delete
* Search

Know and understand:
e Definition
e Function

Characteristics

Operation

Benefits

Drawbacks

Be able to:

* handtrace operationsonacircular
queue

e show the contents of a circular queue
afteroperations are performed.

Learners’ understanding of the circular
queue ADTis assessedinUnit 3. Their
ability toimplement and use a circular
queueimplemented as a fixed-lengthlistis
assessedinUnit 4.
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Content

Topic 15: Problem solving

15.1 Algorithm design

Content Learners should:
15.1.1 Problem-solving techniques: Know and understand:
a. Brute force/exhaustive * Definition
b. Divide and conquer * Function
c.  Greedyalgorithms * Characteristics
d. Heuristics * Why negded
e. Backtracking * Operation
. e Benefits
f. Recursion
Trac orith * Drawbacks
. racing algorithms
9 9a9 Be able to:
e complete atrace table foranalgorithm.
Learners’ understanding of problem-
solving techniquesis assessedin Unit 3.
Their ability to use them when writing code
isassessedinUnit 4.

15.2 Algorithms

Content Learners should:
15.2.1 Merge sortalgorithm Know and understand:
e Definition
e Function

Characteristics

Operation
Benefits

Drawbacks
Be able to:

* handtrace the operation of amerge sort
algorithm.

Learners’ understanding of how the merge
sort algorithmworks is assessedin

Unit 3. Their ability toimplement arecursive
merge sortincodeis assessedin Unit 4.
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15.2 Algorithms (continued)

Content Learners should:
15.2.2 Quicksortalgorithm Know and understand:
e Definition
* Function

Characteristics

Operation
Benefits
Drawbacks

Be able to:

* handtrace the operation of a quick sort
algorithm.

Learners’ understanding of how the quick
sort algorithmworks is assessed in Unit 3.
Their ability toimplement arecursive quick
sortincodeisassessedin Unit 4.

15.2.3 Shortest path algorithms: Know and understand:
a. Dijkstra’s algorithm e Definition

b. A* algorithm e Function
Characteristics

Operation
Benefits
Drawbacks

Be able to:

* handtrace the operation of a Dijkstra’s
shortest path algorithm.

Learners’ understanding of how the
Dijkstra’s shortest path algorithm
works is assessedin Unit 3. Their ability
toimplement the algorithmincode s
assessedinUnit 4.
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15.3 Algorithmic efficiency

Content

Learners should:

15.3.1 Big O notation:
a. Time complexity:
e Constant

* | ogarithmic
e Linear
Linearithmic

Polynomial
e Exponential

Know and understand:

Be able to:

Definition
Function
Why needed

analyse algorithms to establish best and
worst Big O

give the best and worst Big O time
complexity forcommon algorithms

determine the Big O time complexity for
givencode.

15.4 Booleanlogic

Content

Learners should:

15.4.1 Booleanalgebra:

De Morgan’s

a. Commutative
b. Associative
C. Absorption
d. Distributive
e.

f.

Double negation

Know and understand:

Be able to:

Learners should be familiar with and be
able to use the Boolean algebraic notation
showninAppendix 2: Symbols.

Definition
Function
Why needed

Operation

use Boolean algebra to manipulate
Boolean expressions such as
demonstrating that one expressionis
equivalent to another.

15.4.2 Karnaughmap

Know and understand:

Be able to:

Definition
Function
Why needed
Operation
Benefits
Drawbacks

use Karnaugh maps to simplify Boolean
algebraic expressions.
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Content

Topic 16: Emerging technologies and professional practice

16.1 Emerging technologies
Content Learners should:
16.1.1 Encryption: Know and understand:
a. Digital signatures and certificates * Definition
b. Hash digest and use of e Function
public/private keys e Characteristics
* Whyneeded
e Operation
e Benefits
* Drawbacks
16.1.2 Blockchain Know and understand:
e Definition
e Function
e Characteristics
* Whyneeded
e Operation
* Benefits
* Drawbacks
Be able to:
* interpretand complete adiagrammatic
representation of a blockchain.
16.1.3 Quantum computing: Know and understand:
a. Qubits e Definition
b. Principles * Function
¢ Superposition e Characteristics
* Entanglement * Whyneeded
» Decoherence ¢ Operation
e Interference * Benefits
c. Threat e Drawbacks
d. Cryptography
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16.1 Emerging technologies (continued)

Content

Learners should:

16.1.4 Deeplearning:
a. Neural networks:
e Layers
* Forward propagation
* Back propagation
* Weights
* Bias
e Activationfunction

Know and understand:
e Definition

e Function

e Characteristics

* Whyneeded

e Operation

e Benefits

Drawbacks

16.2 Professionalism

Content

Learners should:

16.2.1 Responsible practice:

a. Ethicalissues
b. Legal frameworks
C. Codes of conduct

Know and understand:
e Definition

e Function

e Characteristics

* Whyneeded
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Unit 4: Advanced Practical Programming and
Problem-solving

Assessment information

First assessment: May/June 2028

The assessmentis 3 hours.

The assessment consists of five compulsory questions.
The assessmentis out of 80 marks.

Learners must answer all questions.

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

Learners must complete the assessment onscreen using anintegrated development
environment (IDE) of choice.

Learners must answer the questions onscreen using Python 3.

Learners will be provided with a hard copy of the question paper, digital coding files and
digital Programming Language Subset (PLS) document.

Centres must ensure secure examination conditions. For more informationrefer to the
section: Assessment information - Unit 2and Unit 4 practical programming.

Sample assessment materials

A sample paperand mark scheme for this unit can be foundin the Pearson Edexcel
International Advanced Levelin Computer Science Sample Assessment Materials
(SAMs)document.

Afulllist of command words that will be used in assessments is shown in Appendix 5:
Command word taxonomy.
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Overview

Inthis advanced practical unit, learners design and implement robust software solutions,
applying the core concepts and best practice techniqueslearntin Unit 4. They demonstrate
skillsin object-oriented and functional programming, work with abstract data types, and
apply advanced algorithms such as pathfinding and recursive sorting. The unit also focuses
onbest practices, such as modularity, documentation and testing strategies, preparing
learners for further study and professional coding environments.

There is some overlap with Unit 2, which highlights that although the problems that
learners tackle become more complex, the approaches and tools they use to solve them
remain consistent.

The advanced theory of programming covered in Topics 13,14 and 15 of Unit Sunderpins and
supports the practical coding, whichis the focus of Unit 4.

Learners are expected to be familiar with and use the Programming Language Subset (PLS)
document provided on the Pearson Qualifications Website in International Advanced Levels
in Computer Science and the symbols shownin Appendix 2: Symbols.
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Content

Topic 17: Programming

17.1 Fundamental concepts

Content

Learners should:

17.1.1 Selectanduse appropriate
operators and flow
control constructs

Be able to:

* selectanduse appropriate operators

and flow control constructs.

17.1.2 Selectanduse appropriate data
types, variables and constants

Be able to:

* selectanduse appropriate data types,

variables and constants.

17.1.3 Selectanduse appropriate
one- and two-dimensional
datastructures

Be ableto:

* selectanduse appropriate one-and
two- dimensional data structures.

17.2 Creating solutions

Content

Learners should:

17.2.1 Using computational
thinking techniques

Be able to:

* selectanduse appropriate
computational thinking techniques.

17.2.2 UsingIDEs and othertools

Be able to:
* selectanduse appropriate tools.

17.2.3 Usinglibraries, files, modules
and subprograms

Be able to:

* selectanduse appropriatelibraries,
files, modules and subprograms.
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Content

Topic 18: Representing and handling data

18.1 Data handling methods

Content Learners should:
18.1.1 Methodstohandle Be able to:
floating-point data:  selectanduse appropriate methods for
a. Decimal module handling floating-point data.
b. Rounding Further details providedin the
c. Decimal class Programming Language Subset
. (PLS) document.
d. Data type conversions
e. Exceptionhandling
f. Compare
18.1.2 Methods to handleregular Be able to:
expressions (re): ¢ selectand use appropriate methods for
a. Finding handling regular expressions.
b Validating Further details providedin the
Programming Language Subset
(PLS) document.
18.1.3 Methodsto handle numerical Be able to:
arrays (NumPy): o selectand use appropriate methods for
a. Array handling numerical arrays.
b. Arithmetic Further details providedin the
c. Rounding Programming Language Subset
(PLS) document.
d. Shape
e. Load and save text files
18.1.4 Methodstohandle data Be able to:
analysis (Pandas): * selectanduse appropriate methods for
a. Load CSV handling data to be analysed.
b. Measures of central tendency Further details providedinthe
C. Information about data Programming Language Subset
(PLS) document.
d. Cleandata
e. Load and save text files
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18.2 Methodstorepresent and handle ADTs

Content

Learners should:

18.2.1 Methodstorepresentandhandle
acircularqueue, implementedasa
fixed-length list:

a. Create
b. Enqueue
C. Dequeue
d. IsEmpty
e. IsFull

Be able to:

* selectanduse appropriate methodsto
handle a circular queue, implemented as
afixed-lengthlist.

Further details providedin the
Programming Language Subset
(PLS) document.

Learners’ understanding of the circular
queue ADTis assessedinUnit 3. Their
ability to amend and write a circular queue
implemented as a fixed-lengthlistis
assessedinUnit 4.

18.2.2 Methodstorepresentand
handle alinked list:

a. Represent:

* Classes

* References
b. Handle:

* |nsert

* Remove
Update
Find
e Traverse

Be ableto:

* selectanduse appropriate methodsto
represent alinked list

* selectanduse appropriate methodsto
handle alinked list.

Further details providedin the
Programming Language Subset
(PLS) document.

Learners’understanding of the linked
list ADTis assessedin Unit 3. Their
ability to amend and write a linked listis
assessedinUnit 4.

18.2.3 Methodstorepresentand
handle ahashtable:

a. Represent:
e Classes
e References
b. Handle:
e Calculate hashvalue
e Insert
* Remove
* Find
e Traverse

Be able to:

* selectanduse appropriate methodsto
represent a hash table

* selectanduse appropriate methodsto
handle ahash table.

Further details providedin the
Programming Language Subset
(PLS) document.

Learners’ understanding of the hash
table ADTis assessedin Unit 3. Their
ability to amend and write a hash table s
assessedinUnit 4.
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18.2 Methodstorepresent and handle ADTs (continued)

Content

Learners should:

18.2.4 Hash algorithm

Be able to:

* selectanduseanappropriate hash
algorithm.

Further details providedin the
Programming Language Subset
(PLS)document.

Learners’ understanding of the concept of
hashingis assessedin Unit 3. Their ability
to amend and write hash algorithms is
assessedinUnit 4.

18.2.5 Methodsto handle collisions
inahashtable:

a. Separate chaining
b. Linear probing
cC. Rehashing

Be able to:

* selectanduse appropriate methodsto
handle collisionsin ahash table.

Further details providedin the
Programming Language Subset
(PLS)document.

Learners’ understanding of the hash table
ADTis assessedin Unit 3. Their ability to
amend and write code to handle collisions
inahashtableisassessedinUnit 4.

a. Adjacency matrix
b. Adjacency list

18.2.6 Methodstorepresentagraph:

Be able to:

* selectanduse appropriate methodsto
representagraph.

Further details providedin the
Programming Language Subset
(PLS) document.

Learners’ understanding of the graph ADT
isassessedin Unit 3. Their ability to amend
and write code torepresentagraphis
assessedinUnit 4.
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18.2 Methodstorepresent and handle ADTs (continued)

Content Learners should:

18.2.7 Methodstorepresentandhandlea | Beableto:

binary searchtree: * selectanduse appropriate methods to
a. Represent: representabinary searchtree

e Classes * selectanduse appropriate methodsto

e References handle a binary searchtree.
b. Handle: Further details providedin the

e Insert Programming Language Subset

. PL ment.
e Find (PLS)docume
e Traverse Learners’ understanding of the tree

ADTis assessedin Unit 3. Their ability to
amend and write binary search treesis
assessedinUnit 4.

18.2.8 Recursive tree traversal Be able to:
algorithms: e selectanduse appropriate recursive
a. Pre-order traversal algorithms to traverse a tree.
In-order traversal Further details providedinthe
c. Post-order traversal Programming Language Subset
(PLS) document.

Learners’ understanding of the tree ADT is
assessedin Unit 3. Their ability to amend
and writerecursive tree traversals is
assessedinUnit 4.
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Content

Topic 19: Best practice

19.1 Program design

Content

Learners should:

19.1.1 Methodstoproduce

correctoutcomes:

a. Problem decompositioninto
component parts

Clearand appropriate logic

Variables, constants, data
types and data structures
appropriate to the problem

d. Programming constructs
appropriate to the problem

Be able to:

* selectanduse appropriate methodsto
produce correct outcomes to complex
problems.

Further details providedin the Good
Programming Practice Guide (GPPG).

19.1.2 Methods toimplement good

practice in program design:
Modularity

Separation of concerns
Minimisation of side effects
Scopeisolation

© 00 T ®

Fitness for purpose of
input and output

f. Efficient solutionsinterms of
executiontime and memory usage

Be able to:

* selectanduse appropriate methodsto
design effective code.

Further details providedinthe Good
Programming Practice Guide (GPPG).

19.1.3 Methodstoimplement modularity

insource code:

Blocked code
User-defined subprograms
Built-in subprograms
Libraries of subprograms
Files

Procedures

@ 0 0000

Functions

Be able to:

* selectanduse appropriate methodsto
produce modularcode.

Further details providedin the Good
Programming Practice Guide (GPPG).
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19.2 Cleancode

Content

Learners should:

19.2.1 Consistency:

a. Use of white space
b. Line breaks layout
C. Naming conventions

d. Fixed-line length

Be able to:

* selectanduse appropriate methodsto
promote code consistency.

Further details providedinthe Good
Programming Practice Guide (GPPG).

19.2.2 Readability:

a. Meaningfulidentifiers
b. Informative comments
C. Named constants

d. Subprograms

Be able to:

* use appropriate methods to promote
readability of program code.

Further details providedinthe Good
Programming Practice Guide (GPPG).

19.2.3 Methodsto controlbehaviour

of program code:

Boundary value analysis
Exception handling

Minimising nested conditionals
Minimising loops

Using guard clauses

" e Q00 T

Managed conversion of data types

Be ableto:

* selectanduse appropriate methodsto
controlbehaviour of code.

Further details providedin the
Programming Language Subset (PLS)
document and Good Programming
Practice Guide (GPPG).

19.3 Functionality

Content

Learners should:

19.3.1 Methodsto ensure that codeis fit

forpurpose, produces accurate
results and meetsrequirements:

a. Testing and debugging
Reviewing andrefining

Be able to:

* identify errorsinprogramcode

* correcterrorsinprogramcode

e produce accurate outcomes

e refine solutionsto meetrequirements.

Further details providedinthe Good
Programming Practice Guide (GPG).
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Content

Topic 20: Additional programming paradigms

20.1 Object-oriented programming (OOP) and functional programming

Content

Learners should:

20.1.1 Methods for object-oriented
programming (OOP):

Classes

Attributes
Methods
Objects(instance)
Encapsulation
Getters

Setters

e *» o 0 0 0T o

Aggregation

Composition
j. Inheritance
k. Polymorphism

Be able to:

e convert Unified Modelling Language
(UML) class diagramsinto code

* selectappropriate methods for object-
oriented programming

* useappropriate methods for object-
oriented programming.

Further details providedin the
Programming Language Subset
(PLS)document.

Learners’ understanding of the
characteristics of OOP is assessedin

Unit 3. Their ability to amend and write OOP
codeinPythonisassessedinUnit 4.

20.1.2 Methods for
functional programming:

a. Pure functions

b. First-class functions

C. Higher-order functions
d. Immutable variables

e. Avoid side effects

f. Lazy evaluation

g. Lambda functions

h. Recursion

i Map

j. Filter

k. Reduce

l. List comprehension

m. Dictionary comprehension
n. Zip

Be able to:

* selectappropriate methods for
functional programming.

* use appropriate methods for functional
programming.

Further details providedin the
Programming Language Subset
(PLS)document.

Learners’ understanding of the
characteristics of functional programming
isassessedin Unit 3. Their ability toamend
and write functional code in Pythonis
assessedinUnit 4.
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Content

Topic 21: Algorithms

21.1 Sorting algorithms

Content

Learners should:

21.1.1 Recursive merge sort algorithm

Be able to:

* implementand use arecursive merge
sort algorithm.

Learners’ understanding of how the merge
sortalgorithmworksis assessedin

Unit 3. Their ability to implement a recursive
merge sortincodeis assessedin Unit 4.

21.1.2 Recursive quick sort algorithm

Be able to:

* implement anduse arecursive quick sort
algorithm.

Learners’ understanding of how the quick
sort algorithmworks is assessed in Unit 3.
Their ability toimplement arecursive quick
sortalgorithmincodeis assessedin Unit 4.

21.2 Shortest path and compression

Content

Learners should:

21.2.1 Dijkstra’s shortest path algorithm

Be able to:

e implement anduse Dijkstra’s shortest
path algorithm.

Learners’ understanding of how the
Dijkstra’s shortest path algorithm
worksis assessedin Unit 3. Their ability
toimplement the algorithmin codeis
assessedinUnit 4.

21.2.2 Run-length encoding
compression algorithm

Be able to:

* implementanduse arun-length
encoding algorithm.
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3 Assessmentinformation

Assessment availability

This qualification offers exams as follows:

International Advanced

International

Subsidiary Advanced Level
Unit1 Unit 2 Unit 3 Unit4
June 2027 4 v X b 4
January 2028 4 v b 4 ) 4
June 2028 4 v v v
January 2029 onwards v/ v v v
June 2029 onwards 4 v v v

From June 2028, all four units will be assessed in January and June for the lifetime of
the qualification.

Flexible assessment options

Learners taking this qualification have the option to undertake assessmentsin the
following formats:

International

International Advanced

Subsidiary Advanced Level
Unit1 Unit 2 Unit 3 Unit4
Paper-based v X v X
assessment
Onscreen assessment* 4 b 4 v ) 4
Practical o X % X v
programming

*Onscreenassessmentis available for this qualification. Find out more information on our
website: qualifications.pearson.com.

** Referto the Pearson Instructions for Conducting Onscreen Examinations (ICOE) document
found onthe Pearson EdexcelInternational Advanced Levelin Computer Science website.
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Unit 2 and Unit 4 practical programming

Programming environments

Learners taking Unit 2 and Unit 4 will complete onscreen practical programming
assessments using Python 3 within anintegrated development environment

(IDE) of their choice. The use of Python has been selected forits wide adoptionin
educationandindustry, and forits suitability in developing core problem-solving and
programming skills.

Centres are encouraged to choose an up-to-date version of Python 3 that is supported
within a suitable IDE. Learners will require experience using an IDE to write, test and
refine code during practical programming assessments. As these units are assessed
onscreen, familiarity with the chosen IDE is essential for supporting productivity and
problem-solving.

Centres must ensure that all Al-enabled tools, including locally installed large language
models (LLM) or other automated code-generation features, are fully disabled

during examination conditions. Our assessments are designed to be secure, anditis
essential that they are conducted under controlled conditions. Failure to meet these
conditionsinclude the use of unauthorised tools that results in malpractice and/or
maladministration. For furtherinformation about required examination conditions,
pleasereferto the PearsonInstructions for Conducting Onscreen Examinations (ICOE)
document found on the Pearson Edexcel International Advanced Levelin Computer
Science website.

A suitable IDE should include the following core functionalities:
e aneditorwithline numbering

* syntax highlighting and error checking

* toolsforsetting breakpoints and stepping through code

* avariableinspectororequivalent.

Thereis awiderange of freely available IDEs suitable for Python development. Teachers
are encouraged to evaluate a selection and choose one that best suits the needs and
abilities of theirlearners.

Learners should be confidentin navigating and using their selected IDE independently
before taking the onscreen practical assessments.
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Programming Language Subset (PLS)

The Programming Language Subset (PLS)is a document that defines the specific
elements of Python 3 required for this qualification. It outlines a core set of programming
constructs that are sufficient to successfully complete all programming tasks in
Unit2and Unit4. The scope of the PLS is not intended to be extended beyond

whatis specified.

Teachers andlearners are strongly encouraged to familiarise themselves with the PLS
document. All questions have been designed to be solvable using the constructs
specifiedinthe PLS whichreflect acommon foundation found in most high-level
programming languages. Learners may use constructs beyond those listed in the PLS.
Valid solutions that incorporate additional or more advanced features will still be fully
credited, provided they meet the requirements of the question.

The PLSisintended to provide clarity and focus for both teaching and assessment,
supporting the consistent development of learners’ programming skills. It willremain
valid for the lifetime of the qualification. If updates are required, the latest version will be
published on the Pearson Edexcel International Advanced Levelin Computer Science
qualification page on ourwebsite:

* inJanuary forthe June examination series

* inMay forthe January examination series.

Good Programming Practice Guide (GPPG)

The Good Programming Practice Guide (GPPG)is a document that complements
the PLS by offering more detailed guidance on the core programming constructs.

It provides more in-depthinformation and a wide range of examples. Teachers are
encouraged to adapt and modify these examples to meet the specific needs of their
learners, thereby enhancing teaching and learning experiences.

During the practical programming examinations, learners will only be provided with a
digital version of the PLS. The GPPG must not be used during the examination.

The PLS and GPPG are available to download in the Pearson Edexcel International
Advanced Levelin Computer Science qualification page on our website.
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Pearson Instructions for Conducting Onscreen
Examinations (ICOE)

Forinstructions on setting up learners’ secure user areas, downloading the coding and
PLS files, administering the examination, and submitting completed files to Pearson for
marking, please see the Pearson Instructions for Conducting Onscreen Examinations
(ICOE)document onthe Pearson Edexcel International Advanced Levelin Computer
Science qualification page on our website.

Security and backups

Itisthe centre’sresponsibility to keep the learners’ work that has been submitted for
assessmentsecure.

Formaterials stored electronically, centres are strongly advised to use firewall
protection and virus-checking software, and to employ an effective backup strategy so
that an up-to-date archive of learners’ evidence is maintained.
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Assessment objectives

The examinations willmeasure how learners have achieved the following
assessment objectives.

Assessment Objective (AO)

AOT Demonstrate knowledge and understanding of the key principles and
concepts of computerscience.

AO2 Apply knowledge and understanding of key principles and concepts of
computerscience, including to solve programming problems.

AO3 Design, program, test and refine programmed solutions using different
types of programming paradigms.

Assessment objectives for International Advanced
Subsidiary (IAS) and Advanced Level (IAL)

Assessment Weighting in IAS % WeightinginIAL %
Objective
AO1 27.5 27.5
AO2 42.5 40
AO3 30 32.5
Total 100 100

Breakdown of assessment objectives

Weighting in each unit %

Assessment Objective Unit 1 Unit 2 Unit 3 Unit4
AO1 55 0 55 0
AO2 45 40 45 30
AO3 0 60 0 70
Total 100 100 100 100
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Administration and
general information

Entries

Details of how to enterlearners for the examinations for this qualification can be found
inourInternational Information Manual. A copy is made available to all examinations
officers andis available on our website: qualifications.pearson.com.

Resitting of units

Learners canresit any unitirrespective of whether the qualificationis to be cashedin.If a
learnerresits aunit more than once, only the better of the two most recent attempts of
that unit will be available foraggregation to a qualification grade.

Access arrangements, reasonable adjustments,
special consideration and malpractice

Equality and fairness are central to our work. Our policies require all learners to have equal
opportunity to access our qualifications and assessments, and our qualifications to be
awardedinaway thatis fairto everylearner.

We are committed to ensuring that learners with a protected characteristic, as defined by
the Equality Act 2010, are not disadvantaged when undertaking one of our qualifications,

andthat all learnersreceive the recognition they deserve for their achievement, which can be

compared fairly with that of their peers.

Language of assessment

Assessment of this qualification will be available in English. All learners’ work must
beinEnglish.

Werecommend that learners are able to read and write in English at Level B2 of the Common

European Framework of Reference for Languages.
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Access arrangements

Access arrangements are agreed before an assessment. They allow learners with special
educational needs, disabilities or temporary injuries to:

e accessthe assessment
* show what they know and can do without changing the demands of the assessment.

Theintention behind an access arrangementis to meet the particularneeds of an

individual learner with a disability, without affecting the integrity of the assessment. Access
arrangements are the principal way in which awarding bodies comply with the duty under the
Equality Act 2010 to make ‘reasonable adjustments’.

Access arrangements should always be processed at the start of the course. Learners will
then know what s available and have the access arrangement(s) in place forassessment.

Reasonable adjustments

The Equality Act 2010 requires an awarding organisation to make reasonable adjustments
where a person with a disability would be at a substantial disadvantage in undertaking an
assessment. The awarding organisationis required to take reasonable steps to overcome
that disadvantage.

Areasonable adjustment for a particular person may be unique to that individual and
therefore might not bein the list of available access arrangements.

Whether an adjustment will be considered reasonable will depend on a number of
factors, including:

* the needs of the learner with the disability

* the effectiveness of the adjustment

* the cost of the adjustment and

e thelikelyimpact of the adjustment on the learner with the disability and otherlearners.

An adjustment willnot be approved if itinvolves unreasonable costs to the awarding
organisation or affects timeframes or the security orintegrity of the assessment. This is
because the adjustmentis not ‘reasonable’.

Special consideration

Special considerationis a post-examination adjustment to alearner’'s mark or grade
toreflecttemporary injury, iliness or otherindisposition at the time of the examination/
assessment, which has had, orisreasonably likely to have had, a material effect onalearner’s
ability to take an assessment or demonstrate theirlevel of attainmentinan assessment.
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Furtherinformation

Information about how to apply foraccess arrangements and special consideration, please
referto ourwebsite: https://qualifications.pearson.com/en/support/support-topics/
understanding-our-gualifications/policies-for-centres-learners-and-employees.html.

For furtherinformation about access arrangements, reasonable adjustments and special
consideration, pleasereferto the JCQ website: www.jcg.org.uk.

Candidate malpractice

Candidate malpracticerefersto any act by a candidate that compromises or seeks
to compromise the process of assessment, or which undermines the integrity of the
qualifications or the validity of results/certificates.

Candidate malpractice in examinations must be reported to Pearsonusinga JCQ Form MI
(available at www.jcqg.org.uk/exams-office/malpractice). The form should be emailed to
candidatemalpractice@pearson.com. Please provide as much information and supporting
documentation as possible. Note that the final decision regarding appropriate sanctions
lies with Pearson.

Failure toreport malpractice constitutes staff or centre malpractice.

Staff/centre malpractice

Staff and centre malpractice includes both deliberate malpractice and maladministration of
our qualifications. As with candidate malpractice, staff and centre malpractice is any act that
compromises or seeks to compromise the process of assessment, or which undermines the
integrity of the qualifications or the validity of results/certificates.

All cases of suspected staff malpractice and maladministration must be reported
immediately, before any investigationis undertaken by the centre, to Pearsonon a

JCQ Form M2(a) (available at www.jcg.org.uk/exams-office/malpractice). The form,
supporting documentation and as much information as possible should be emailed to
pgasmalpractice@pearson.com. Note that the final decisionregarding appropriate sanctions
lies with Pearson.

Failure toreport malpractice itself constitutes malpractice.

More detailed guidance on malpractice can be foundin the latest version of the
document General and Vocational Qualifications Suspected Malpractice in Examinations
and Assessments Policies and Procedures, available at http://www.jcg.org.uk/exams-
office/malpractice.
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Awarding and reporting

Pearson EdexcelInternational Advanced Subsidiary in Computer Science will be graded on
afive-grade scale fromAto E. The Pearson Edexcel International Advanced Levelin
Computer Science willbe graded on a six-point scale A* to E. Individual unit results will be
reported. Only Units 1and 2 will contribute to the International Advanced Subsidiary grade.
All fourunits, 1,2, 3and 4 will contribute to the International Advanced Level grade.

The first certification opportunity for Pearson Edexcel International Advanced Subsidiary in
Computer Science willbe in August 2027. The first certification opportunity for the Pearson
Edexcellnternational Advanced Levelin Computer Science willbe in August 2028. Apassin
anInternational Advanced Subsidiary subjectisindicated by one of the five grades A, B, C, D,
E, of which grade Ais the highest and grade E the lowest. A passin anInternational Advanced
Level subjectisindicated by one of the sixgrades A*, A, B, C, D, E, of which grade A*is the
highest and grade E the lowest. Learners whose level of achievement is below the minimum
judged by Pearsonto be of sufficient standard to be recorded on a certificate willreceive an
unclassified Uresult,

Unit results

Learners willreceive a uniform mark between O and the maximum uniform mark for each unit.
The uniform marks at each grade threshold foreach unit are:

qrade MERGI A B c D E
uniform mark
100 80 70 60 50 40

Qualificationresults

The minimum uniform marks required foreach grade:
International Advanced Subsidiary (cash-in code: XCPO1)

SEEE Maximum A B C D E
grade uniform mark
200 160 140 120 100 80
Learners with auniform markin the range O-79 will be Unclassified (U).
International Advanced Level (cash-in code: YCPO1)
SLE s Maximum A B c D E
grade uniform mark
400 320 280 240 200 160

Learners with auniform mark in the range O-159 will be Unclassified (U).

Tobe awarded an A*, learners willneed to achieve an A for the International Advanced Level
qualification (atleast 320 uniform marks) and at least 90 per cent of the total uniform mark
available across the IA2 units combined (at least 180 uniform marks).
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Learner recruitment and progression

Pearson follows the Joint Council for Qualifications (JCQ) policy concerning recruitment to
our qualificationsin that:

* they must be available to anyone who is capable of reaching the required standard
e they must be free frombarriers that restrict access and progression
* equal opportunities exist foralllearners.

Prior learning and other requirements
There are no prior learning or other requirements for this qualification.

Learners who would benefit most from studying this qualification are likely to have a Level 2
qualification, suchasa GCSE in Computer Science or equivalent.

Progression

Learners can progress from these qualifications to:

e furtherstudiesin Computer Science aswell as to awide range of other subjects
* employment

e furthertraining
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Appendix1:

Codes

Type of code ‘ Use of code ‘ Unit ‘ Code
Unitcodes Eachunitisassigned aunitcode. This | Unit1 Written:
unitcodeisusedasanentry code WCPQO1/01
toindicate thatalearnerwishesto Onscreen:
take the assessment for that unit. WCPO]/O]lC
Centreswillneed touse the entry
codes only when entering learners for | Unit 2 WCP02/01
their examination. Unit 3 Written:
WCP0Z/01
Onscreen:
WCPO3/01C
Unit4 WCP04/01
Cash-incodes | Thecash-incodeisusedasanentry | International XCPOI
codetoaggregate the learner’s Advanced
unit scores to obtain the overall Subsidiary
grade for the qualification. Centres International YCPOT
willneed to use the entry codes
) Advanced
onlywhen enteringlearners for Level

their qualification.

Entry codes

The entry codes are used to:

* enteralearnerforthe assessment
of aunit

e aggregate thelearner’'sunit scores
to obtain the overall grade for the
qualification.

Pleasereferto the Pearson
Edexcel Information Manual,
available on the Pearson
qualifications website.
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Appendix 2:

Symbols

Appendix 2 shows the symbols that will be used in each unit.

Unit1
Symbols for CPU components
Purpose Symbol
Register
Integer Integer
Operand Operand
\ \
Opcode A B
ALU Status — ALU — Status
Results
Clock signal ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
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Unit1and Unit 2

Entity-relationship-diagram (ERD)

Purpose Symbol

Entity

1-to-Trelationship (1:1)

1-to-many relationship (1:m)

/N

Many-to-many relationship (m:m)

\V
/N
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Unit1and Unit 3

Register transfer notation

[ IThe content of the componentinside the bracketsisloadedinto the component
ontheleft pointed at by the arrow e.g.

MAR <- [PC]

Contents of the program counter (PC) registerisloaded into the memory
addressregister (MAR)

[CIR]

Contents of CIT decoded and executed.

Boolean algebra notation

Operator Notation
AND AAND B A.B
OR AORB A+B
NOT NOTA A
NAND ANAND B A.B
NOR ANORB A+B
XOR AXORB ADB
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Unit 3and Unit 4

UML class diagram

&—— Classhame

&—— Attributes

&—— Methods

Visibility notation (access modifiers)

* private: -
e protected: #

e public:+

Relationships

Association

Directed association

Inheritance/ generalisation

Composition

Aggregation

0w
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Units 1,2, 3and 4

Flowchart

Purpose Symbol

Input/Output

Process

Subprocess

Decision

Terminator

Yes

No

Labels

Flow 4
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Appendix 3:

Assembly language
Instruction set

Inthe interest of giving learnersreal-life experiences, we have opted toreference
ARMlite, whichis a cut-down version of the assembly language instruction set used for
programming the ARM chips that are found in a multitude of different devices, including
Raspberry Picomputers. Teachers may choose to teach thisin a purely theoretical way.

This list of Assemblerinstructionsis a subset of the instruction set for the ARMlite simulator
written by Peter Higginson.

ARMlite simulates a simple computer built around a cut-down version of a 32-bit Arm
processor. It has 13 general-purpose registers (RO - R12) and three special-purpose
registers: The first operand for all data processing operations must be aregister. The
second operand can be eitheranimmediate value (#x) or aregister (Rn).

Immediate values may be specified in decimal, hex or binary format, preceded by a #.

Comments are prefixed by a semicolon ;. They may be added after aninstructionorona
line on theirown.

Labels are used to specify the location of instructions for branching and to specify
locations forloading and storing data. Labels must start with a letterand may be made up
of upper- andlower-case letters and numbers.
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Arithmetic and logical operations

ADD Rd, Rn, <operand>

Add the value in <operand> to the value inregister Rnand store
theresultinregister Rd.

SUBRd, Rn, <operand>

Subtract the value in <operand> fromthe value inregister Rnand
store theresultinregister Rd.

AND Rd, Rn, <operand>

Perform a bitwise logical AND between the valuesinregister Rn
and <operand>, and store the resultinregister Rd.

ORRRd, Rn, <operand>

Perform a bitwise logical OR between the values inregister Rn
and <operand>, and store the resultinregister Rd.

EOR Rd, Rn, <operand>

Perform a bitwise logical XOR between the values inregister Rn
and <operand>, and store the resultinregister Rd.

MVN Rd, <operand>

Performs a bitwise logical NOT to the value in <operand>, and
store theresultinregister Rd.

LSLRd, Rn, <operand>

Logically shift the value storedinregister Rnto the left by the
number of bits specified by <operand> and store the result
inregister Rd.

LSRRd, Rn, <operand>

Logically shift the value storedinregister Rnto theright by the
number of bits specified by <operand> and store the result
inregister Rd.

Comparison and branchinstructions

CMPRn, <operand>

Compare the value in <operand> with the value storedinregister
Rn and set status bits based on the outcome.

B <label>

Unconditionally branch to the address at position <label>.

B<condition> <label>

MOV Rd, <operand>

Data movement and other instructions

Conditionally branch to the instruction at position
<label> when the last CMP instructionresult matches the
specified <condition>.

Move the value in <operand> into register Rd.

LDRRd, <address>

Load the contents of the memory location <address>
intoregisterRd.

STRRd, <address>

Store the contents of Rd to the memory location <address>.

HALT

Halt program execution.

Syntax notes

<operand> References either #x decimal value or Rnregistern
<condition> EQ equalto, NEnotequalto, GT greaterthan, LT less than
<label>: Alabel definitionis formed by anidentifier followed by a colon
Rd, Rn General purposeregisters RO to R12
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Appendix 4:
Glossary

Assessment glossary

Term

Assessment objectives

‘ Definition

Therequirements thatlearners needto meetto succeedin
the qualification. Each assessment objective has a unique
focus, whichis then targeted in examinations ornon-
examined assessment (NEA). Assessment objectives may
be assessed individually orincombination. Assessment
Objectivesreferto the skills and knowledge that learners
needto demonstrateintheirresponsesto questionsin
the assessments.

Cash-incodes

Cash-incodes are usedincombination with entry codes
to aggregate the learner’s unit scores to obtain the overall
grade for the qualification.

Entry codes

To enterthelearner for their examination, unit codes
are used as entry codes. To obtain the overall grade for
the qualification, entry codes are used in combination
with cash-in codes.

International
Advanced Subsidiary

Abbreviated to IAS.

International Advanced Level

Abbreviated to |AL.

International A2 (IA2)

Additional content required foranIAL.

Modular Modular qualifications contain units of assessment.
These units can be taken during the course of study.
The final qualification grade is worked out from the
combined unit results.

Unitcode Eachunitis assigned aunit code. Thisunit codeisused as

anentry code toindicate that alearner wishes to take the
assessment fora particular unit.

Uniform mark

Alearner’s actual marks (or raw marks) will be converted
into UMS mark so that itis possible to see the proportionate
result of alearner. The raw marks for each unit may differ,
but the uniform mark will be the same.

Unit

A modular qualification will be divided into a number of
units. Each unit will have its own assessment.
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Subject content glossary

Term

Benefits

‘ Definition

Positive outcomes or effects gained fromusing the
specifieditem. The advantages thatit confers.

Characteristics

The properties, features, attributes or traits of the specified
item. Whatitislike orhowit behaves.

Definition The meaning of the specifieditem. What itis.

Drawbacks Negative outcomes or effectsresulting from the use of the
specifieditem. The disadvantages thatitresultsin.

Function Specific action(s) or task(s) performed by the specified
item. What it does.

ltem A component, concept, device, method, term
oratechnique.

Operation The sequence of steps or processes carried out by the
specifieditem. How it performsits function.

Why needed Thereason, rationale or necessity for the specified item.

Why itis needed.
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Appendix 5:
Command word taxonomy

The following command words in this taxonomy will be used consistently by Pearson
inits assessments to ensure learners are rewarded for demonstrating the necessary
skills. Careful consideration has been given to this taxonomy to ensure that Assessment
Objectives are targeted consistently across questions.

Please note: the list below will not necessarily be used in every unit/session and is provided
forguidance only.

Unitland 3

Command word ‘ Definition/meaning

Complete Requires the completion of an artefact.
Calculate Obtainanumerical answer, showing relevant working. If the answerhas a
unit, this must beincluded
Construct Requires creation of an expression using subject specific symbolic
representation, rules and syntax.
Convert Requires changinginformation from one symbolic representation to
anotherrepresentation.
Define Requires giving the meaning of a term from the specification.
Outline To give an account of something. Statementsin theresponse need to be
linked but do not needtoinclude ajustification orreason.
Describe To give anaccount of aprocess. Statementsinthe response needto be
inorder andlinked, but do not need toinclude ajustification orreason.
Explain An explanationrequires ajustification of a point. The answer must contain
some element of reasoning/justification, this caninclude mathematical/
logical explanations.
Give/State Allthese command words are really synonyms. They all require recall of
one ormore pieces of information.
|dentify Usually requires some key information to be selected from a given
stimulus/resource/set of options.
Simplify Requires application of logic to reduce an expression.
Which Requires selection of aresponse (orresponses) froma given
set of options.
Unit2and 4

Command word | Definition/meaning

Amend Requires changes or additions to code, or deletions or
rearrangement of code.

Write Requires creation/manipulation of code using a high-level
programming language.
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Appendix 6:
Transferable skills

The need for transferable skills

Inrecent years, higher-educationinstitutions and employers have consistently flagged the
need forlearners to develop arange of transferable skills to enable them to respond with
confidence to the demands of undergraduate study and the world of work. The Organisation
for Economic Co-operation and Development (OECD) defines skills, orcompetencies, as
‘the bundle of knowledge, attributes and capacities that can be learned and that enable
individuals to successfully and consistently perform an activity or task and can be built upon
and extended through learning.' To support the design of our qualifications, the Pearson
Research Team selected and evaluated seven global 21st-century skills frameworks.
Following on from this process, we identified the National Research Council’s (NRC)
framework @ as the most evidence-based and robust skills framework, and have used this
as abasis for our adapted skills framework. The framework includes cognitive, intrapersonal
skillsandinterpersonal skills.

The skills have beeninterpreted for this specification to ensure they are appropriate for
the subject. All of the skillslisted are evident oraccessible in the teaching, learning and/or
assessment of the qualification. Some skills are directly assessed. Pearson materials will
supportyouinidentifying these skills and developing these skillsin learners.

The table onthe next page sets out the framework and gives anindication of the skills that
canbe foundinchemistry and indicates the interpretation of the skillin this area. A full subject
interpretation of each skill, with mapping to show opportunities for learners’ developmentis
provided on the subject pages of our website: qualifications.pearson.com

'OECD - Better Skills, Better Jobs, Better Lives: A Strategic Approach to Skills Policies (OECD Publishing, 2012)

2Koenig, J. A. (2011) - Assessing 21st Century Skills: Summary of a Workshop (National Academies Press, 2011)
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Cognitive
processesand
strategies

Cognitive skills

Critical thinking
Problem solving
Analysis
Reasoning
Interpretation
Decision making
Adaptive learning
Executive function

Problem solvingin the
application of unifying
patterns and themesin
chemistry and using themin
new and changing situations.

Creativity

Creativity
Innovation

Intellectual
openness

Adaptability

Personal and social
responsibility

Continuouslearning

Intellectual interest and
curiosity

Work ethic/
conscientiousness
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Initiative
Self-direction
Responsibility
Perseverance
Productivity
Self-regulation

(metacognition, forethought,

reflection)
Ethics
Integrity

Initiative when using
knowledge of chemistry,
independently (without
guidedlearning), to further
ownunderstanding.

Positive core
self-evaluation

Self-monitoring/
selfevaluation/
selfreinforcement

Teamwork and
collaboration

Communication
Collaboration
Teamwork
Cooperation
Interpersonal skills

Communicationto convey a
science process ortechnique
(verbally orinwriting) to peers
and teachers and answer
questions from others.

Leadership

Interpersonal skills

Leadership
Responsibility
Assertive communication

Self-presentation
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We are the world’s leading learning company operating in countries all around the
world. We provide content, assessment and digital services to learners, educational
institutions, employers, governments and other partners globally. We are committed
to helping equip learners with the skills they need to enhance theiremployability
prospects andto succeedinthe changing world of work. We believe that wherever
learning flourishes, so do people.
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