

[image: Cover Image]




[image: ]



[image: ]



Every effort has been made to trace all copyright holders, but if any have been inadvertently overlooked, the Publishers will be pleased to make the necessary arrangements at the first opportunity.

Although every effort has been made to ensure that website addresses are correct at time of going to press, Hodder Education cannot be held responsible for the content of any website mentioned in this book. It is sometimes possible to find a relocated web page by typing in the address of the home page for a website in the URL window of your browser.

Hachette UK’s policy is to use papers that are natural, renewable and recyclable products and made from wood grown in well-managed forests and other controlled sources. The logging and manufacturing processes are expected to conform to the environmental regulations of the country of origin.

Orders: please contact Hachette UK Distribution, Hely Hutchinson Centre, Milton Road, Didcot, Oxfordshire, OX11 7HH. Telephone: +44 (0)1235 827827. Email education@hachette.co.uk. Lines are open from 9 a.m. to 5 p.m., Monday to Friday. You can also order through our website: www.hoddereducation.co.uk

ISBN: 978 1 3983 2548 7
eISBN: 978 1 3983 2527 2

© Mark Clarkson 2021
First edition published in 2016. This edition published in 2021 by
Hodder Education,
An Hachette UK Company
Carmelite House
50 Victoria Embankment
London EC4Y 0DZ

www.hoddereducation.co.uk

Impression number        10 9 8 7 6 5 4 3 2 1

Year        2025 2024 2023 2022 2021

All rights reserved. Apart from any use permitted under UK copyright law, no part of this publication may be reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopying and recording, or held within any information storage and retrieval system, without permission in writing from the publisher or under licence from the Copyright Licensing Agency Limited. Further details of such licences (for reprographic reproduction) may be obtained from the Copyright Licensing Agency Limited, www.cla.co.uk

Cover photo © Maksym Yemelyanov - stock.adobe.com

Illustrations by Aptara, Inc.

Typeset in India by Aptara, Inc.

Printed in Spain

A catalogue record for this title is available from the British Library.


[image: ]



[image: ]






Get the most from this book


Everyone has to decide his or her own revision strategy, but it is essential to review your work, learn it and test your understanding. These Revision Notes will help you to do that in a planned way, topic by topic. Use this book as the cornerstone of your revision and don’t hesitate to write in it — personalise your notes and check your progress by ticking off each section as you revise.


Track your progress

Use the revision planner on pages 4–7 to plan your revision, topic by topic. Make a note when you have:


	•  revised and understood a topic

	•  tested yourself

	•  practised the exam questions and gone online to check your answers and complete the quick quizzes



You can also keep track of your revision by noting each topic heading in the book. You may find it helpful to add your own notes as you work through each topic.



Features to help you succeed
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Exam tips

Expert tips are given throughout the book to help you polish your exam technique in order to maximise your chances in the exam.
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Now test yourself

These short, knowledge-based questions provide the first step in testing your learning. Answers are available online at www.hoddereducation.co.uk/myrevisionnotesdownloads
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Definitions and key words

Clear, concise definitions of essential key terms are provided where they first appear.

Key words from the specification are highlighted in bold throughout the book.
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Making links

This feature identifies specific connections between topics and tells you how revising these will aid your exam answers.
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Exam skills

These summaries highlight how to specific skills identified or applicable in that chapter can be applied to your exam answers.
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Revision activities

These activities will help you to understand each topic in an interactive way.
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Exam practice

Practice exam questions are provided for each topic. Use them to consolidate your revision and practise your exam skills.
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Summaries

The summaries provide a quick-check bullet list for each topic.
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Online

Go online to check your answers to the exam questions and try out the extra quick quizzes at www.hoddereducation.co.uk/myrevisionnotesdownloads
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Introduction


As a student of computer science, it is important that you understand three things in relation to the A-level examinations.


	•  Assessment objectives

	•  Command words

	•  Exams and NEA
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Assessment objectives


	•  AO1 You should be able to demonstrate knowledge and understanding of the principles and concepts of computer science, including abstraction, logic, algorithms and data representation.

	•  AO2 You must be able to apply your knowledge and understanding of the principles and concepts of computer science, including to analyse problems in computation terms.

	•  AO3 You must be able to design, program and evaluate computer systems that solve problems, making reasoned judgements about these and presenting conclusions.
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Command words

Familiarity with the relevant command words is important. It helps you to avoid wasting time in the exam room (for example, trying to evaluate when there is no requirement for it). The most frequently used command words used for the A-level papers are listed here.


	•  Calculate… requires you to work out the value of something. A correct final answer, to the required degree of accuracy and with the correct units, will score full marks. Working is usually required, and correct working can score marks. (AO2)

	•  Compare… requires you to identify similarities and differences between ideas, technologies, or approaches. (AO1)

	•  Create… requires you to write program code that solves a problem. Even if you struggle to get the syntax correct, marks are awarded for evidence of the approach taken as well as for working code. (AO3)

	•  Define… requires you to specify the meaning of a technical term in order to show that you understand what it means. (AO1)

	•  Describe… requires you to set out the characteristics of a device or a computing concept. These can be very short questions worth 1 mark, or long-answer questions worth up to 12 marks. (AO1)

	•  Discuss… requires you to present the key points. These questions are typically of medium length, worth 4-6 marks. You should aim to present as many points as you can and, where appropriate, provide balance between advantages and disadvantages. (AO1)

	•  Draw… requires you to produce a diagram. These are usually technical diagrams such an E-R diagram for a database, or a logic circuit diagram. (AO2)

	•  Explain… requires you to provide purposes or reasons. These questions are used to assess your knowledge of a topic and can sometimes be used within a specific context. If a question is asked in relation to a particular scenario then you should always make sure you link to the scenario in your answer. (AO1, AO2)

	•  Express… requires you to convert an input into a particular format. Examples might include encrypting a message or calculating a value. (AO2)

	•  Modify… requires you to take an existing section of program code and add to or edit it. This is commonly asked as part of Section D in Component 1, involving changes to the skeleton program. (AO3)

	•  State… requires you to express some knowledge in clear terms. These questions are usually short answer questions and are usually worth 1 mark. (AO1)

	•  Suggest… requires you to present a suitable case or solution. (AO1, AO2)

	•  Test… requires that you run the code that you have written in order to check that it functions as it should. This is usually combined with a write/create/modify question in component 1 and screenshots of the testing process should be included. (AO3)

	•  Write… requires you to create a program or a Boolean expression to solve a specific problem. These questions can be quite lengthy and partially complete answers are usually worth a significant proportion of the marks. (AO2, AO3)




Exams and NEA

The AQA A-level in Computer Science is assessed using three components. There are two exams, both taken at the end of the course, and one piece of non-examination assessment (NEA) which is based on a programming project.




	Component 1
	Component 2
	Component 3





	On-screen exam
	Written exam
	Programming project (NEA)



	2.5 hours
	2.5 hours
	Internally assessed



	40% weighting
	40% weighting
	20% weighting






Component 1

Component 1 is an on-screen exam, largely focused on programming and computation. In advance of the exam, you and your teachers will be provided with a skeleton program and a small pack of background information.

The exam will be taken using a programming language you have studied throughout the course, and will be pre-selected by your teacher. The available languages are:


	•  C#

	•  Java

	•  Pascal/Delphi

	•  Python

	•  VB.net



The skeleton program is a working program that is functional but could be improved. Typical examples include text-based role-playing games or simulations.

For A-level students the pre-release information is available from September of that academic year (typically Year 13).

The pre-release information should be given to you by your teacher, but they may choose not to give the information out straight away, depending on how and when they plan to deliver the content.

The A-level exam is split into four sections:


	1  Section A: Questions about programming and computation; for example, finite state machines, standard algorithms, trace tables, Turing machines and computation logic.

	2  Section B: A programming problem (unrelated to the skeleton program); for example, writing a program to convert between binary and denary numbers.

	3  Section C: Questions about the skeleton program; for example, identifying specific variables or programming constructs, hierarchy charts, class diagrams and explaining the purpose of specific elements.

	4  Section D: Improving the skeleton code; for example, adding an extra menu option, improving exception handling, adding new functionality.



Component 1 tests programming ability as well as theoretical knowledge covered in Chapters 1–4, and the skills covered in Chapter 13.


Programming syntax

Some questions in Component 1 will include algorithms written using AQA pseudo-code. It is important to be able to read and understand this pseudo-code and, in some cases, to write program code in your chosen programming language based on the pseudo-code algorithms provided.

This book is not intended to teach you how to program using one specific language and uses pseudo-code similar to that used by AQA. Any code that is not labelled as being from a particular language is instead written in AQA pseudo-code.




Component 2

Component 2 is a traditional-style written paper, largely focused on the more theoretical components of this course.

The topics covered in this paper test subject content from Chapters 5–12, and typically include:


	•  data representation

	•  computer systems

	•  computer hardware

	•  consequences of computing

	•  networking

	•  databases and Big Data

	•  functional programming.



As this is a written paper, no practical programming activities are assessed, though some practical elements such as calculations, data conversions and trace tables (especially for assembly language and instruction sets) are likely to appear.

This paper will generally include short answer questions (1–2 marks) that will assess your knowledge, questions that will assess your ability to apply your knowledge (3–4 marks), and a small number of longer-answer questions that require detailed discussion (6–12 marks).

For these longer-answer discussion questions, credit is awarded for identifying, discussing and evaluating potential issues.


	•  Marks are awarded for identifying relevant knowledge; for example, suggesting appropriate input devices for collecting data or identifying the methods by which wireless data transmissions can be intercepted.

	•  To reach the top mark bands it is important to follow a line of reasoning, using your knowledge to write in connected sentences in a way that makes sense and relates to the context of the question. Explaining how each point links to the scenario and adding as much technical detail and vocabulary as you can makes it more likely that you will score well on this type of question.

	•  Always make sure you back up any arguments or suggestions you make with facts, logical arguments and technical details, as unsubstantiated statements don’t demonstrate your understanding.





Component 3

Component 3 is a non-examination assessment (NEA) component, based on completing a programming project.

The programming project is extremely open-ended, and it is up to you to identify a real-world problem and then work through each phase of the systems development lifecycle in order to solve it.

It is beyond the scope of this book to go into detail in terms of completing the programming project, but typical examples include online booking and scheduling systems, computer games with a simple AI component, animal population simulations, and so on. There is no definitive list of expected or excluded projects and your teacher will be able to provide with much more specific guidance.
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