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As a leading Asian education solutions provider, Marshall Cavendish 
Education has a strong history of delivering comprehensive and 
innovative educational solutions based on in-depth research.

Our print and digital solutions are specially developed for educators 
and learners for whom English is not the first language. We believe that 
every learner can succeed regardless of English language proficiency 
or learning readiness. Hence, our programmes allow for customisation, 
flexibility and offer plenty of enrichment support and resources.

Marshall Cavendish Education is also an endorsement partner of 
Cambridge Assessment International Education and is poised to bring 
greater choice to educators in Asia and beyond.

The Marshall Cavendish Education Cambridge IGCSETM Computer Science series is endorsed 
by Cambridge Assessment International Education.  It is designed for learners studying 
for the Cambridge IGCSE and IGCSE (9-1) Computer Science syllabuses (0478/0984) for 
examination from 2023.
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Marshall Cavendish Education Cambridge IGCSE™ Computer 
Science is a comprehensive two-year programme designed to support 
learners with their study of the Cambridge IGCSE and IGCSE (9-1) Computer 
Science syllabuses (0478/0984).
This IGCSE Computer Science series encapsulates the Cambridge 
Approach into a suite of accessible and appro achable learning materials 
that support blended learning. 
It encourages active and inquiry-based learning which helps learners to 
develop 21st century skills. It is also designed to support learners for whom 
English is not their first language by using simple and concise language in 
its content.
Through the engaging chapter openers, colourful illustrations and 
infographics that convey bite-sized concepts, our series promotes visual 
learning and delivers an engaging learning experience. Overall, this 
series enables learners to develop necessary skills to embrace the rapidly 
changing technological landscape and become future problem solvers.

Why 
choose

MCE Cambridge 
IGCSE™

Computer Science Additional Digital Resources 

• Enhanced eBooks
   - Ability to annotate, save and
     submit work
• Digital Teacher’s Guide 
• Editable Resources: 
   - Scheme of Work* 
   - Lesson Plans 
   - PowerPoint Slides* 
   - Coding Instructions*  
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Overview

What’s in Our Package?

Student’s Book

Teacher’s Guide

ISBN 9789814941594

ISBN 9789814941617

Workbook

ISBN 9789814941600
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For over 60 years Marshall Cavendish Education has been 
empowering educators and students in over 80 countries with 
high-quality, research-based, Pre-K-12 educational solutions. 
We nurture world-ready global citizens by equipping students 
with crucial 21st century skills through our resources for schools 
and education centres worldwide, including Cambridge schools, 
catering to national and international curricula.  

The Marshall Cavendish Education Cambridge IGCSETM Computer Science series  
is designed for students preparing for the 0478/0984 syllabus. The series 
focuses on developing important computer science skills relevant to  
real world applications.  

WB The Workbook follows the same flow and structure as the Student’s Book and provides supplementary 
exercises to reinforce concepts learnt during lessons. Exam style questions are also included for students 
to familiarise themselves with the syllabus requirements. A revision checklist at the end helps students 
assess their level of understanding of concepts.

Series architecture
• Student’s Book 
•  Workbook 
•  Teacher’s Guide
•  e-book 

9 789814 941600

ISBN 978-981-4941-60-0

This resource is endorsed by 
Cambridge Assessment International Education

✓  Provides learners support for the Cambridge  
IGCSE and IGCSE (9–1) Computer Science syllabuses 
(0478/0984) for examination from 2023.  

✓   Has passed Cambridge International’s rigorous 
quality-assurance process

✓ Developed by subject experts

✓ For Cambridge schools worldwide
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For over 60 years Marshall Cavendish Education has been 
empowering educators and students in over 80 countries with 
high-quality, research-based, Pre-K-12 educational solutions. 
We nurture world-ready global citizens by equipping students 
with crucial 21st century skills through our resources for schools 
and education centres worldwide, including Cambridge schools, 
catering to national and international curricula.  

The Marshall Cavendish Education Cambridge IGCSETM Computer Science series
is designed for students preparing for the 0478/0984 syllabus. The series 
focuses on developing important computer science skills relevant to 
real world applications.  

SB The Student’s Book: 
• Encourages active and inquiry-based learning through hands on activities and discussions
•  Supports subject literacy with concise language, language support and bite-sized concepts
•  Caters to the international landscape with multicultural photographs, visuals and other references
•  Promotes visual learning through concept infographics and clear illustrations
•  Includes mind maps and links that build learners’ understanding of the relationships between concepts
• Nurtures life-long learning in building digital literacy study skills which students can use beyond their 

IGCSE course 
•  Helps students develop 21st century competencies, so that they become future-ready

Series architecture
• Student’s Book 
•  Workbook 
•  Teacher’s Guide 
•  e-book 

9 789814 941594

ISBN 978-981-4941-59-4

This resource is endorsed by 
Cambridge Assessment International Education

✓  Supports the full Cambridge IGCSE and IGCSE 
(9–1) Computer Science syllabuses (0478/0984) for 
examination from 2023. 

✓   Has passed Cambridge International’s rigorous 
quality-assurance process

✓ Developed by subject experts

✓ For Cambridge schools worldwide

Reduce learning obstacles and 
achieve proficiency in concepts1 
Build learners’ confidence 
by linking theory to real-life 
applications2 
Prepare learners for the future 
by equipping them with 21st 
century competencies 3 
Enhance teaching and learning 
effectiveness with digital 
resources 4 Greg Shilton
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For over 60 years Marshall Cavendish Education has been 
empowering educators and students in over 80 countries with 
high-quality, research-based, Pre-K-12 educational solutions. 
We nurture world-ready global citizens by equipping students 
with crucial 21st century skills through our resources for schools 
and education centres worldwide, including Cambridge schools, 
catering to national and international curricula.  

The Marshall Cavendish Education Cambridge IGCSETM Computer Science series  
is designed for students preparing for the 0478/0984 syllabus. The series 
focuses on developing important computer science skills relevant to  
real world applications.  

TG The Teacher’s Guide contains step-by-step lesson plans to support teachers. The lesson plans include 
suggestions for classroom activities and discussions. Warm-up and wrap-up activities are provided to 
stimulate discussion and check understanding, while the Challenge and Support features provide for 
differentiated instruction. 

Answers to questions in the Student’s Book and Workbook, source files and editable powerpoint slides for 
teaching are also available on MCEduHub.

Series architecture
• Student’s Book 
•  Workbook 
•  Teacher’s Guide 
•  e-book 

9 789814 941617

ISBN 978-981-4941-61-7

This resource is endorsed by 
Cambridge Assessment International Education

✓  Provides teacher support for the Cambridge  
IGCSE and IGCSE (9–1) Computer Science syllabuses 
(0478/0984) for examination from 2023. 

✓   Has passed Cambridge International’s rigorous 
quality-assurance process

✓ Developed by subject experts

✓ For Cambridge schools worldwide

*These resources have not been through the 
Cambridge International endorsement process.



Clear learning objectives are 
aligned to the syllabus. Provide a 
clear overview of what learners have to 
learn.
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CHAPTER 

10
Logic gates 
and circuits

To understand how to:

 Identify and use the standard symbols for logic gates

 Define the functions of logic gates

 Explain the functions of logic gates

 Use logic gates to create logic circuits from a given problem

 Complete truth tables from a given problem

 Write a logic expression from a given problem.

QUESTIONS

• How could logic gates be used in everyday 

life?

• How are logic gates and micro controllers 

used in all computer systems such as 

games consoles?

• What are digital circuits in computer 

systems and how do they use binary values 

1s and 0s?

PHYSICS WATCH

Scan the page to watch a clip on what 

components are inside your PC.

Before watching discuss what you expect 

to see or hear.
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With its clear and simple language, this series cater to learners for whom 
English may not be their first language. The highly-visual and clearly-organised 
content is also designed to guide learners of various learning readiness to master 
the syllabus. In addition, the use of technology helps to enrich and enhance 
learning.

Reduce Learning Obstacles and Achieve Proficiency in Concepts  

Watch Feature 
with videos and 
interactives to 
engage learners 
and promote 
ease of learning. 

Questions to trigger 
learners to think 
about how the topic 
relates to their daily 
life. 

Definition 
to explain key 
terms in each 
chapter to 
help learners 
to remember 
better. 

7.1  Logic gates
Logic gates are the basic building units of any digital circuit. Today, these circuits are used in almost every computer system. From elevators, to washing machines, logic gates are used all around you.

 Digital circuit used to open electronic door. 

This chapter will explore the types and function of common logic gates.
There are a number of different types of logic gate, with different logic rules. The combinationof several logic gates forms a circuit, which allows for the design and performance in modern computers. The gates receive binary data, apply a Boolean operation, and then output a binary result.
Boolean operations
The word ‘Boolean’ comes from Boolean algebra, which is the basis of computer arithmetic and especially logic gates. There are only two Boolean values: True and False. They have equivalents in normal language and in binary notation. 
Boolean expressions can compare data of any type as long as both parts of the expression have the same data. In computer science, Boolean expressions can be used in programming and produce Boolean values when evaluated. Boolean values are either true or false:

Boolean value Binary value Synonyms
True 1 On Yes PositiveFalse 0 Off No Negative

There are also three logical operators: NOT, AND, and OR. The Boolean Operators for these are AND ‘•’,  OR  ‘+’, and NOT ‘ ’, which is written above the letter.
Ā means NOT A
A • B means A AND B
A + B means A OR B
Logic gates, use both Boolean values and operators.

DEFINITION

Logic gates: the basic 
units of a digit circuit 
that control the fl ow of 
electronic signals.

WORD ALERT

Combination: a joining 
of diff erent parts or 
qualities 
Arithmetic: Use of 
numbers to calculate an 
outcome
Equivalent: The same 
equal meaning

HELPFUL NOTES

Be careful not to confuse 
the Boolean operator ‘+’ 
with ‘+’ , which means 
‘plus’ in normal math.

LINK

Consolidate your 
understanding by 
completing Exercise 1 in 
the Workbook. 

Chapter 10
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Visuals related 
to real-world 
examples of the 
topic. 

Word Alert 
provides the 
commonly used 
vocabulary in the 
series. 

Bite-sized information to 
guide learners in learning 
concepts better. 
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We use Boolean logic all the time. Look at this situation using Boolean operators:

You have decided that you will do extra study if you are falling behind at school. You also decide 

that you will do extra study even when you are not behind if your friend asks you to study 

together. Express this using Boolean operators.

Solution
To express this formally and logically we need two pieces of information to make our decision 

and another piece to represent the result of the decision. We can name our information like this:

Information needed to make decision

(behind at school) = TRUE if fall behind. If not, FALSE.

(friend asks you to study) = TRUE if friend asks you to study. If not, FALSE.

Result
(do extra study) = TRUE if we decide to do extra study. If not, FALSE.

Our logical expression is then:

(do extra study) = (behind at school) OR (NOT (behind at school)) AND (friend asks you to study) 

This expression uses the three Boolean operators: NOT, AND, OR.

Worked Example

Activity

1 Write a logical expression like the example above for this given scenario.

 There are two methods of getting to your part time job on time. You can get the bus but only if 

wake up before 9.00am. If you wake up after this time you will need to ask your parents to take 

you in the car. If you wake up before 9.00am but your parents offer to take you, then you will 

always say yes as it is easier.

2 Draw the Boolean Algebra symbols for the following:

 a) A NOT B

 b) A AND B

 c) A OR B

Types of logic gate
There are three basic types of logic gate that will be examined in this chapter: NOT, AND, and OR. 

NOT AND OR

The left side of the logic gate is referred to as the input and the right side as the output.

We can use a truth table to show the function of the logic gate. Each of the logic gates has a different 

truth table. These truth tables display all possible input combinations and the correct output.

WORD ALERT

Formally: Offi  cially / 

Explicitly

WORD ALERT

Referred: Denoted / 

Identifi ed

HELPFUL NOTES

In all logic gates except 

the NOT gate, there are 

two inputs. The inputs or 

outputs have two possible 

states: a value of 1 or a 

value of 0.

Chapter 10
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This series create opportunities for learners to engage in their learning, as they 
make the connection between the theory they learn in the classroom to real-world 
scenarios through the various worked examples and activities in the book. 

Here is the truth table for the OR gate above:

Inputs Output

A B X

0 0 0

0 1 1

1 0 1

1 1 1

Logic notation: X = A OR B

Boolean algebra: X = A + B

Out of the four possible output states, the only time output X will be 0 is when both the inputs A and 

B are 0.

A security light outside a house comes on after 6.00pm or if it is dark. Make a table showing 

the operation in normal language with corresponding Boolean and binary values. Make the 

resulting truth table and choose the logic gate that will make this happen.

Solution
We have to state the conditions under which the light will come on:

if it is after 6.00pm

if it is dark

Worked Example

Then we convert these into the Boolean values ‘True’ and ‘False’:

it is after 6.00pm = Yes/True/Positive

if it is dark = Yes/True/Positive

Next we add the binary values:

it is after 6.pm Yes True Positive 1

it is dark Yes True Positive 1

Then we make the truth table. The inputs are ‘it is after 6.00pm and ‘it is dark’:

Inputs

it is after 6.pm it is dark

The light coming on is the output:

Inputs
Output

it is after 6.pm it is dark the light comes on

Remember that the light will come on if either of the conditions is true: 

Inputs
Output

it is after 6.pm it is dark the light comes on

No
No

No

No
Yes

Yes

Yes
No

Yes

Yes
Yes

Yes

WORD ALERT

Condition: The state of 

something in relation to 

its appearance, quality, or 

working order.

QUICK CHECK

In all logic gates except 

the NOT gate, there are 

two inputs. The inputs or 

outputs have two possible 

states. What are they?

Chapter 10
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Build Learners’ Confidence by Linking Theory to Real-Life Applications  

Activity with real-life 
scenarios for learners 
to apply the theory 
they have learnt. 

Worked example 
related to real-life 
scenario for learners to 
apply learnt concepts. 

76



Layout and 
sidebar 
features within 
Student Book 
designed to aid 
non-specialist 
teachers.

7.5  Data Validation and Verification
When creating coding for a new system, it is important that a programmer considers all the input of 
data that will be coming into the program. Validation checks on data are therefore essential to the 
correct working of the program, and these checks ensure inputted data follow the rules. If the data 
does not follow the rules set by the checks, the data will be rejected by the program.

7.5.1  Validation
There are several types of validation check that a programmer can implement into their code 
where user input is required.

Type of Validation Purpose Example Usage

Range Check This checks for data input that falls within 
a range, and can apply to numbers, dates 
and characters.

A date of birth is required and 
the program requires a user 
to be older than age 13.

Length Check This checks whether an input is too long 
or too short.

A password or passcode 
is required and must be a 
particular length.

Presence Check This checks whether an input has been 
made or not, and will not allow a process 
to continue until something has been 
entered.

The quantity of items ordered 
was required to make a stock 
system calculate a total.

Format Check This checks to see if data has been entered 
in the correct format for the input.

A date is required in DD/MM/
YYYY format.

Check Digit This checks for the final digit in a code of 
numbers and is calculated mathematically 
from all of the other digits in the code.

A number from a barcode 
needs to be stored.

7.5.2  Verification
It is one thing having a system validate data for input errors, but it is another thing checking to see if 
the data entered is meaningful and correct. Even with a variety of the validation rules applied from 
the table above, wrong data could still be entered.

There are two methods of verifying data that has been entered:

•  Double entry: The same data is entered twice and the first entry is checked against the second 
one. For example, a system requires a password and asks the user to enter it a second time to 
ensure it is an absolute match.

•  Visual check: A human check for erroneous data that has been entered into a system and tries to 
spot obvious errors or mistyping.

7.6  Testing
Testing every part of the program requires a test strategy. First, the entire program is divided into 
procedures that are tested for input, output, and validation rules. The testing analysts report any 
errors to the programmers and the testing is repeated until there are no errors found in the system.

HELPFUL NOTES

Data validation checks 
include presence, 
range, length, format, 
consistency, and type.

ENRICHMENT

Validation checks 
sometimes display a 
message known as a 
prompt box to let the 
user know the data 
entered is not valid.

REFLECT

Diff erent form fi elds can 
have diff erent validation 
checks based on the 
type of data entered. Can 
you suggest a validation 
check for entering an 
appropriate password?

DEFINITION

Validation: the process 
that helps the system 
know the data entered 
is correct.

Validation check: testing 
for validations.

DEFINITION

Test strategy: plans for 
testing the system.

QUICK CHECK

List the diff erent data 
validation checks.
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Teachers’ development is supported through the comprehensive Teacher’s Guide to 
aid in effective lesson planning and delivery in the classroom.Through the inquiry-based approach, learners are encouraged to continually ask 

questions and reflect on their understanding. This encourages active learning 
and promotes self-directed learning.  

Support and Challenge 
cater to diverse mix of 
learners with differing 
learning needs and help 
teachers to scaffold 
learners’ learning in class. 

Step-by-step lesson notes 
to aid in sequencing 
lessons in an engaging 
and meaningful manner.

Prepare Learners for the Future by Equipping them with
21St Century Competencies 

Enhance Teaching and Learning Effectiveness with Digital Resources

Enrichment provides 
additional information and 
activities that encourage 
further exploration of 
concepts. 

Collaboration & 
Communication 
Activities to engage 
learners in discussion 
and hone their 
communication skills. 

Curiosity & Digital Literacy 
prompts learners to explore 
concepts further and apply what 
they have learnt through different 
modes of digital media. 

Creative Thinking 
Challenge higher ability 
learners to find out more 
about concepts covered in 
the classroom. 

Reflect encourages 
learners to delve deeper 
into concepts covered 
and to hone their 
critical thinking & 
problem solving skills.
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Marshall Cavendish Education Cambridge IGCSE™ ICT series is a comprehensive 
two years programme designed to support learners with their study of the Cambridge 
IGCSE and IGCSE (9-1) ICT syllabuses (0417/0983). 
This IGCSE ICT series encapsulates the Cambridge Approach into a suite of accessible 
and approachable learning materials that support blended learning. 
Marshall Cavendish Education Cambridge IGCSE ICT series promotes visual learning and 
delivers an engaging learning experience. Difficult concepts are scaffolded and broken 
down to convey bite-sized concepts, with worked examples supports new learners.
To nurture a 21st century practical problem solver, this series includes real-life scenario-
based problems and situations for learners to apply scientific and technological concepts 
learnt to practical aspects beyond the confines of the classroom. 
Through engaging chapter openers, the friendly and concise language used, and the 
visual approach by means of colourful illustrations and infographics to simplify learning 
concepts, our package delivers an engaging and enjoyable learning experience. 
This enables learners to develop necessary skills to embrace the rapidly changing 
technological landscape and become future thinkers and problem solvers.
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ICT

For over 60 years Marshall Cavendish Education has been 

empowering educators and students in over 80 countries with 

high-quality, research-based, Pre-K-12 educational solutions. 

We nurture world-ready global citizens by equipping students 

with crucial 21st century skills through our resources for schools 

and education centres worldwide, including Cambridge schools, 

catering to national and international curricula.The Marshall Cavendish Education Cambridge IGCSETM ICT series is designed 

for students preparing for the 0417/0983 syllabus. The series focuses on 

developing important ICT skills relevant to real world applications. 
TG The Teacher’s Guide contains step-by-step lesson plans to support teachers. The lesson plans include 

suggestions for classroom activities and discussions. Warm-up and wrap-up activities are provided to 

stimulate discussion and check understanding, while the Challenge and Support features provide for 

differentiated instruction. 

Answers to questions in the Student’s Book and Workbook, source files and editable powerpoint slides for 

teaching are also available on MCEduHub.

Series architecture• Student’s Book •  Workbook 
•  Teacher’s Guide•  e-book 

9 789814 941587

ISBN 978-981-4941-58-7

This resource is endorsed by Cambridge Assessment International Education✓  Provides teacher support for the Cambridge IGCSE 

and IGCSE (9–1) Information and Communication 
Technology syllabuses (0417/0983) for examination 

from 2023.  
✓   Has passed Cambridge International’s rigorous 

quality-assurance process✓ Developed by subject experts✓ For Cambridge schools worldwide
Series Consultant and AuthorSarah Lawrey

Author
Pam Jones

You may also be interested in:
1. Computer Systems

2. Data Transmission

3. Hardware

4. Software

5. The Internet and Cyber Security

6. Automated and Emerging Technologies

7. Algorithm Design and Problem Solving

8. Programming

9. Databases

10. Logic Gates and Circuits

Python Programming with Marshall Cavendish Education

In conjunction with the best Python Curriculum Developer, Marshall Cavendish Education 
has created and curated a complete set of fun and engaging lessons that are 100% C.S.T.A 
compliant and in accordance to K-12 guidelines. 
Suitable for both private and public schools, this courseware has 20 to 30-hour programmes 
for 10 to 16 year olds covering basics to intermediate and advanced python doctrines. 
Mapped to S.T.E.M. academic topics, this program aids learners in acquiring comprehensive 
understanding of their corresponding academic topics - Mathematics, Sciences, Geography, 
History, etc.
Take on the world of Python with MCE! This programme is now available on MCEduhub.
This series has not been through the Cambridge International endorsement process.
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ICT

For over 60 years Marshall Cavendish Education has been 
empowering educators and students in over 80 countries with 
high-quality, research-based, Pre-K-12 educational solutions. 
We nurture world-ready global citizens by equipping students 
with crucial 21st century skills through our resources for schools 
and education centres worldwide, including Cambridge schools, 
catering to national and international curricula.

The Marshall Cavendish Education Cambridge IGCSETM ICT series is designed 
for students preparing for the 0417/0983 syllabus. The series focuses on 
developing important ICT skills relevant to real world applications. 

WB The Workbook follows the same flow and structure as the Student’s Book and provides supplementary 
exercises to reinforce concepts learnt during lessons. Exam style questions are also included for students 
to familiarise themselves with the syllabus requirements. A revision checklist at the end helps students 
assess their level of understanding of concepts.

Series architecture
• Student’s Book 
•  Workbook 
•  Teacher’s Guide
•  e-book

9 789814 941570

ISBN 978-981-4941-57-0

This resource is endorsed by 
Cambridge Assessment International Education

✓  Provides learners support for the Cambridge IGCSE 
and IGCSE (9–1)  Information and Communication 
Technology syllabuses (0417/0983) for examination 
from 2023.  

✓   Has passed Cambridge International’s rigorous 
quality-assurance process

✓ Developed by subject experts

✓ For Cambridge schools worldwide
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For over 60 years Marshall Cavendish Education has been 

empowering educators and students in over 80 countries with 

high-quality, research-based, Pre-K-12 educational solutions. 

We nurture world-ready global citizens by equipping students 

with crucial 21st century skills through our resources for schools 

and education centres worldwide, including Cambridge schools, 

catering to national and international curricula. 

The Marshall Cavendish Education Cambridge IGCSETM ICT series is designed 

for students preparing for the 0417/0983 syllabus. The series focuses on 

developing important ICT skills relevant to real world applications. 

SB The Student’s Book: 

• Encourages active and inquiry-based learning through hands on activities and discussions

•  Supports subject literacy with concise language, language support and bite-sized concepts

•  Caters to the international landscape with multicultural photographs, visuals and other references

•  Promotes visual learning through concept infographics and clear illustrations

•  Includes mind maps and links that build learners’ understanding of the relationships between concepts

• Nurtures life-long learning in building digital literacy study skills which students can use beyond their 

IGCSE course 

•  Helps students develop 21st century competencies, so that they become future-ready

Series architecture

• Student’s Book 

•  Workbook 

•  Teacher’s Guide 

•  e-book 

9 789814 941563

ISBN 978-981-4941-56-3

This resource is endorsed by 

Cambridge Assessment International Education

✓  Supports the full Cambridge IGCSE and IGCSE 

(9–1) Information and Communication Technology 

syllabuses (0417/0983) for examination from 2023. 

✓   Has passed Cambridge International’s rigorous 

quality-assurance process

✓ Developed by subject experts

✓ For Cambridge schools worldwide
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