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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 
˪˛ˢˠ�ʸˡ˚˟˜˦˛�˜˦�ˡˢ˧�˧˛˘˜˥�Ѓ˥˦˧�˟˔ˡ˚˨˔˚˘�˕ˬ�˨˦˜ˡ˚�˦˜ˠˣ˟˘�˔ˡ˗�˖ˢˡ˖˜˦˘�
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

Overview

Reduce learning obstacles and 
˔˖˛˜˘˩˘�ˣ˥ˢЃ˖˜˘ˡ˖ˬ�˜ˡ�˖ˢˡ˖˘ˣ˧˦1 
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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*

*These resources will not go through the Cambridge 
International endorsement process.    

What’s in Our Package?
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ˊˢ˥˞˕ˢˢ˞

ISBN 9789814941600

Greg Shilton

TEACHER'S 
GUIDE

Computer Science

Cambridge 
IGCSETM

TEACH
ER’S G

U
ID

E
Cam

bridge IG
CSE

TM  
Com

puter Science

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 
di!erentiated instruction. 

Answers to questions in the Student’s Book and Workbook, source "les 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
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Megha Goel
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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 Kay Summers WORKBOOK
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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 !ow 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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Clear learning objectives are aligned to 
˧˛˘�˦ˬ˟˟˔˕˨˦ʡ Provide a clear overview of 
what learners have to learn.

141

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?

IGCSE_CS_TB_FINAL.indb   1

11/30/20   5:05 PM

With its clear and simple language, this series cater to learners for whom 
ʸˡ˚˟˜˦˛�ˠ˔ˬ�ˡˢ˧�˕˘�˧˛˘˜˥�Ѓ˥˦˧�˟˔ˡ˚˨˔˚˘ʡ�ˇ˛˘�˛˜˚˛˟ˬʠ˩˜˦˨˔˟ and ˖˟˘˔˥˟ˬʠ
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 
˪˜˧˛�˩˜˗˘ˢ˦�˔ˡ˗�
interactives to 
engage learners 
and promote 
ease of learning. 

Questions to trigger 
learners to think about 
how the topic relates to 
their daily life. 
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ʷ˘Ѓˡ˜˧˜ˢˡ 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 ! ow of 
electronic signals.

WORD ALERT

Combination: a joining 
of di" 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

142 Logic gates and circuits
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Word Alert 
provides the 
commonly used 
vocabulary in 
the series. 

ʵ˜˧˘ʠ˦˜˭˘˗ information to 
guide learners in learning 
concepts better. 

Visuals related to 
real-world examples 
of the topic. 
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This series create opportunities for learners to engage in their learning, as 
they ˠ˔˞˘�˧˛˘�˖ˢˡˡ˘˖˧˜ˢˡ 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 6.00pm 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 6.00pm it is dark

The light coming on is the output:

Inputs
Output

it is after 6.00pm 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 6.00pm 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

145
Logic gates and circuits

IGCSE_CS_TB_COMPLETE.indb   145
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Build Learners’ Confidence by Linking Theory to Real-Life Applications  

ˊˢ˥˞˘˗�˘˫˔ˠˣ˟˘ 
related to real-life 
scenario for learners to 
apply learnt concepts. 
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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: O!  cially / 

Explicitly

WORD ALERT

Referred: Denoted / 

Identi" 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

143
Logic gates and circuits
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Boolean Logic

Boolean Logic

Chapter 10

Chapter 10Worked example
Go through the worked example of two people walking along a corridor.
It is sometimes di!cult to "nd examples of XOR gates in real life. The corridor metaphor works well here. Ensure students understand that the gate only works if A OR B are near the windows. If they are both near the windows, then they will crash into each other.
Support students by explaining that Anne AND John can’t ride the bike at the same time.
Challenge more able students to think of other  ‘exclusive- OR’ scenarios.

Activity
1 Question 1 describes the NAND gate. If either input is true then the output is false.

Support students by asking them to imagine the scenario with a normal AND gate. If both the window and the door are closed, then the output will be true.
1, 1, 1 = if both the window and the door are closed there is current to the alarm
1, 0, 0 = if only the window is closed there is no current to the alarm
0, 1, 0 = if only the door is closed there is no current to the alarm
0, 0, 0 = if both the window and the door are open there is no current to the alarm
But in this case the output is reversed:
1, 1, 0 = if both the window and the door are closed there is no current to the alarm
1, 0, 1 = if only the window is closed there is current to the alarm
0, 1, 1 = if only the door is closed there is current to the alarm
0, 0, 1 = if both the window and the door are open there is current to the alarm
(The solutions can be found in the Teacher Guide portal online and at the back of the Teacher’s Guide.)

2 The tables represent the XNOR and NAND gates.

Workbook
Exercises 2 and 3 LINK PAGE 1–2  
Ask students to complete Exercise 2 in the workbook by labelling the gates and Exercise 3 by "lling in the truth tables for each gate.
AO1: Demonstrate knowledge and understanding of the principles and concepts of computer science
AO3: Provide solutions to problems by evaluating computer systems
Answers LINK PAGE 000  
All answers to questions in the Workbook are available at resource.marshallcavendish.com/teacher.
Students can check the answers to Let’s Practice at resource.marshallcavendish.com/student. xxxxx xxxxxx

10.2 Combining logic gates

Warmup
Revise how an AND or OR gate followed by a NOT makes a NAND gate and explain that we can also represent this as a logic circuit, as there is more than one gate involved. 

Logic circuits
Guide the students through breaking down logic circuits  into two parts and show how the truth tables of logic gates in the previous sections relate to logic circuits. Allow students to review and re#ect on the previous exercises and see how circuits are simply chains of two gates. Each stage has its own output that feeds into the next stage. Help students with the construction of the truth tables with two or more possible inputs by introducing the intermediate inputs in the truth table – make sure they understand the signi"cance of the intermediate column in the table. Explain how we try to give a truth table for the entire circuit without the intermediate outputs, so we can remove these once we have worked  them out.

Worked example
Go through the truth table for the logic circuit.
Support students by taking them though the steps. For example, inputs A and B have an output, but it is not the "nal output of the circuit. So, we begin again at  ‘P’. P inputs into the last gate, resulting in X. It is useful to show:
• the initial inputs
• the intermediate output
• the "nal output
Challenge higher-ability students to try out more 

complicated variations of the circuits, or to draw all known logic gates on individual cards and create their own combined logic gates to test a friend. For example, one student may combine an AND and a NOT gate. This would then require the friend to create the truth table for all the possible combinations, including the intermediate inputs.
Activity
Support only those students that require help by explaining that the name  ‘NOR’  tells us that this is an OR gate and a NOT gate, so the missing gate is an OR gate. The intermediate outputs at P are simply those of a normal inclusive-OR gate:
0 = neither A nor B is true
1 = A is true
1 = B is true
1 = A and B are true
The NOT gate then reverses this:
0 = neither A nor B is true but is reversed by the NOT gate so 1
1 = A is true but is reversed by the NOT gate so 0
1 = B is true but is reversed by the NOT gate so 0
1 = A and B is true but is reversed by the NOT gate so 0
Challenge more able students to express the circuit in a logic statement or Boolean algebra.

Workbook
Exercise 4 LINK PAGE 3  
Ask students to complete Exercise 4 in the workbook by completing the truth tables with inputs and intermediate and "nal outputs.
AO1: Demonstrate knowledge and understanding of the principles and concepts of computer science
AO2: Apply knowledge and understanding of the principles and concepts of computer science to a given context
AO3: Provide solutions to problems by evaluating computer systems
Answers: All answers to questions in the Workbook are available at resource.marshallcavendish.com/teacher.
Students can check the answers to Let’s Practice at resource.marshallcavendish.com/student. xxxxx xxxxxx

Logic circuits with more than two inputs
Take students step-by-step through the two parts of the circuit to obtain the intermediate outputs and then use these to calculate the inputs and output of the last gate. Encourage them to "ll out a truth table for each stage as they go.
Ask students to check with their peers to verify the initial inputs, intermediate outputs and "nal outputs.

Worked example
Make sure the students understand the scenario and can explain it back to you before starting.

Activity
1 Ask students to follow exactly the same steps as the worked example and the presentation in their book. This problem is slightly more challenging as it is abstract – there is no real-life scenario to accompany it.
2 Writing a logic statement may seem a little daunting.  Support only those students that need it by helping them to work backwards from X.

Workbook
Exercise 5 LINK PAGE 4  
Ask students to complete Exercise 5 in the workbook by completing the truth tables with inputs, intermediate and "nal outputs.
AO1: Demonstrate knowledge and understanding of the principles and concepts of computer science
AO2: Apply knowledge, and understanding of the principles and concepts of computer science to a given context
AO3: Provide solutions to problems by evaluating computer systems
Answers LINK PAGE 000  
All answers to questions in the Workbook are available at resource.marshallcavendish.com/teacher.
Students can check the answers to Let’s Practice at resource.marshallcavendish.com/student. xxxxx xxxxxx

Writing logic circuit statements
Students have already seen logic circuit statements in the previous section, where the intermediate outputs were expressed as P = (A = 1 AND B = 0) and Q = (C = 1 AND B = 0). Revise this and go on to explain that in the previous example the "nal statement would be:
X = (A = 1 AND B = 0) AND (C = 1 AND B = 0).

ʴ˖˧˜˩˜˧ˬ with real-life 
scenarios for learners 
to apply the theory 
they have learnt. 
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Through the ˜ˡˤ˨˜˥ˬʠ˕˔˦˘˗�approach, learners are encouraged to 
˖ˢˡ˧˜ˡ˨˔˟˟ˬ�˔˦˞�ˤ˨˘˦˧˜ˢˡ˦�˔ˡ˗�˥˘Є˘˖˧�ˢˡ�˧˛˘˜˥�˨ˡ˗˘˥˦˧˔ˡ˗˜ˡ˚ʡ�ˇ˛˜˦�
encourages active learning and promotes ˦˘˟˙ʠ˗˜˥˘˖˧˘˗�˟˘˔˥ˡ˜ˡ˚ʡ  

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

NOT gate
A

X

The NOT gate takes a single input, A in the diagram above, and always produces the opposite of that 

input in a single output, X.
Here is the truth table for the NOT gate above. It displays all possible combinations of inputs and the 

corresponding outputs for the NOT gate. There are only two possible outputs for a NOT gate: 0 and 1.Input Output
A

X
0

1
1

0
Besides constructing truth tables, we can describe each gate using logic notation and 

Boolean algebra. In this case the output is as follows: Logic notation: X = NOT A
Boolean algebra: X = Ā

AND gate
A
B X

The AND gate takes the inputs A and B and produces the output, X. If both inputs are 1, then the 

output will be 1, but otherwise the output will be 0. Here is the truth table for the AND gate above.

Inputs
Output

A B X0 0 00 1 01 0 01 1 1
Logic notation: X = A AND B
Boolean algebra: X = A·B
A and B show all possible combinations of inputs, so there are a total of four possible output states.

OR gate
A
B X

The OR gate takes two inputs, A and B, and produces output X. If either or both inputs is 1, the 

output will be 1.

DEFINITION

Truth tables are used to represent the Boolean expression of a logic gate or logic circuit.

ENRICHMENT

The total number of possible combinations can be obtained from the formula C = 2n, where C is the number of total possible combinations and n is the number of inputs.
For example, if there are three inputs, A, B and C, the total possible combination of inputs is C = 23 = 8.

REFLECT

If someone asks you, ‘Do you want a soda or some water?’, or ‘Do want to watch TV or play a video game?’, you can’t answer ‘Both, please’. If you could have both that would be an inclusive use of OR. Is the OR gate inclusive or exclusive?

Chapter 10

144 Logic gates and circuits
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Enrichment provides 
additional information 
and activities that 
encourage further 
exploration of concepts. 
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Types and Components of Computer Systems

Types and Components of Computer Systems

Chapter 1

Chapter 1

Activity

Ask students to collaborate in small groups to make posters 

that display the di!erent types of hardware. For each of the 

hardware types, they should write a short description of the 

function and usage in everyday life.

Allow each group to present their posters to other students to 

practise communication. Get them to discuss the advantages 

and disadvantages of the types of hardware available.

Workbook
Exercise 1 LINK PAGES 3 TO 7  

Ask students to complete Exercise 1 in the workbook by 

matching the items of internal hardware with their function 

in question 1 and labelling all the external hardware 

elements in question 2.

Exercise 2

In this free activity allow students to list any external 

storage devices.

AO1: Recall, select and communicate knowledge and 

understanding of ICT

Answers LINK PAGE 000

All answers to questions in the Workbook are available at 

resource.marshallcavendish.com/teacher.

Students can check the answers to Let’s Practice at 

resource.marshallcavendish.com/student. xxxxx xxxxxx

Software
Application software

As a follow-up on the previous section, discuss the 

applications of a mobile phone as well as a computer.

Describe in broad terms to the students that application 

software performs a series of coordinated functions and tasks 

to aid and help the user to achieve certain purposes and 

intended objectives. Such applications are used in a wide 

variety of platforms and in many industries, whether in work-

related environments or entertainment, education etc.

Ask the students to name any such applications and where 

they are being used.

Work through the di!erent types of application software. If 

you have computers or other devices in class, encourage the 

students to "nd software and run it. Alternatively, brainstorm 

all the programs they know and then classify them.

Make sure they understand that ‘application software’ is 

another term for what many people call ‘programs’.

Activity
1 Ask students to list down the di!erent applications that 

they have used on their mobile phones and the features 

of each of the applications. Get them to present features 

of the applications to the class and evaluate if those 

features are also present in other computer devices, such 

as a personal computer, laptop, etc.

2 Encourage students to talk about the di!erent types of 

application software by working back through the "rst 

section of the Student Book. For each type of application 

software, for instance word processing software such as 

MS Word or presentation software like MS PowerPoint, 

talk about the various functions and students’ personal 

experiences of using the software. They can share their 

thoughts about the ease or di#culty in using such 

software.

Support students by providing them with the icons of the 

di!erent types of software on mobile phones and ask them 

to comment on the possible applications. Encourage them to 

discuss this with their peers.

Challenge higher-ability students to "nd out more about 

supercomputers and arti"cial intelligence. For instance, 

you could initiate a discussion about Alphazero, Deep Blue 

etc. What are the possible uses of such supercomputers or 

computer programmes?

3 After the discussion, ask students to write down in 

their notebooks all the di!erent applications and their 

corresponding features. Encourage them to share their 

ideas and thoughts with their classmates.

4 Ask students to think about and list software features of 

a mobile phone that are common among the di!erent 

brands of mobile phones on the market. 

5 Ask students to write a short journal on their experience, 

and the advantages/disadvantages, of using a particular 

app, for example WhatsApp for communication or 

perhaps Google Maps navigation software. Point out that 

most free apps are, in fact, not free at all, as someone 

always has to pay. The most common ways of apps 

earning money are upselling, for example o!ering 

premium paid versions with no advertising or through 

selling user data. Ask students which methods do Google 

Maps and WhatApp use?

Workbook
Exercise 3 LINK PAGE 2

In question 1 ask students to complete the table of types of 

application software with their function and a name of one 

that they know or use.

As a follow on, ask students to list any examples of 

application software they have on their smart phone or 

tablet.

AO1: Recall, select and communicate knowledge and 

understanding of ICT

Answers LINK PAGE 000

All answers to questions in the Workbook are available at 

resource.marshallcavendish.com/teacher.

Students can check the answers to Let’s Practice at 

resource.marshallcavendish.com/student. xxxxx xxxxxx

System software

Warmup
Ask students to revisit hardware again. Tell them to list the 

di!erences between hardware and software.

As a review exercise, get students to construct a dichotomous 

key for hardware.

Hardware can be classi"ed as internal and external, and in 

the same way, software can be classi"ed as application and 

system software.

Ask the students if they know about the di!erences between 

application and system software. Give a broad distinction:

• used by user (visible)

• used by computer (invisible)

Give examples of both types, e.g. the BIOS starts up the 

computer and the OS gets everything ready for the user to 

work with, without them having to do anything. Word needs 

the user to do something to produce a document.

Work through the section and explain the key functions of 

system software. There are basically "ve types:

1 Operating system (OS)

2 Device drivers

3 Utilities

4 Programming language translators

5 Firmware

In this section, we deal with 1, 2 and 3 and touch on aspects 

of 4.

Explain the di!erences between system software and 

application software.

An operating system is the most common type of system 

software, although students may not even realise that they 

use it. Ask them what type of software is responsible for 

showing them a menu of apps or the "les in their computer. 

This is the OS.

Encourage the students to list operating systems such as 

Microsoft Windows, mac OS, Linux, etc. for computers, and 

Android and iOS for mobile phones.

Support students by asking them to compare two familiar OS, 

such as the one on their phone and the one on a computer.

Challenge more able students to list the advantages and 

disadvantages of two or more operating systems with 

regards to the user experience and possible ways to interact 

with the operating system. Ask these students to "nd out 

the di!erences between proprietary and FOSS OSs and the 

advantages and disadvantages of both. They should consider 

the following:

• security and vulnerability to attack

• stability

• fragmentation of versions

• commercial vs community support

Introduce compilers, linkers, static and dynamic libraries.

Support students using analogies to help them understand 

better. For instance, a compiler can be viewed as a translator 

that translates our human language into one that is perfectly 

understood by the computer.

Challenge higher-ability learners to "nd out more about 

other high-level programming languages and how such 

languages are being used.

Introduce utility software as tools to optimize processes, 

con"gure, or maintain a computer and to support the 

computer infrastructure. Ask students if they have ever 

performed processes such as defragmentation, backup and 

compression.

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

ʶ˨˥˜ˢ˦˜˧ˬ�ʙ�ʷ˜˚˜˧˔˟�ʿ˜˧˘˥˔˖ˬ�
prompts learners to explore 
concepts further and apply 
what they have learnt through 
different modes of digital media. 
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Types and Components of Computer Systems

Types and Components of Computer Systems

Chapter 1

Chapter 1

Activity
Ask students to collaborate in small groups to make posters that display the di!erent types of hardware. For each of the hardware types, they should write a short description of the function and usage in everyday life.

Allow each group to present their posters to other students to practise communication. Get them to discuss the advantages and disadvantages of the types of hardware available.
Workbook
Exercise 1 LINK PAGES 3 TO 7  
Ask students to complete Exercise 1 in the workbook by matching the items of internal hardware with their function in question 1 and labelling all the external hardware elements in question 2.

Exercise 2
In this free activity allow students to list any external storage devices.
AO1: Recall, select and communicate knowledge and understanding of ICT
Answers LINK PAGE 000

All answers to questions in the Workbook are available at resource.marshallcavendish.com/teacher.Students can check the answers to Let’s Practice at resource.marshallcavendish.com/student. xxxxx xxxxxx

Software
Application software
As a follow-up on the previous section, discuss the applications of a mobile phone as well as a computer.Describe in broad terms to the students that application software performs a series of coordinated functions and tasks to aid and help the user to achieve certain purposes and intended objectives. Such applications are used in a wide variety of platforms and in many industries, whether in work-related environments or entertainment, education etc.Ask the students to name any such applications and where they are being used.

Work through the di!erent types of application software. If you have computers or other devices in class, encourage the students to "nd software and run it. Alternatively, brainstorm all the programs they know and then classify them.Make sure they understand that ‘application software’ is another term for what many people call ‘programs’.

Activity
1 Ask students to list down the di!erent applications that they have used on their mobile phones and the features of each of the applications. Get them to present features of the applications to the class and evaluate if those features are also present in other computer devices, such as a personal computer, laptop, etc.2 Encourage students to talk about the di!erent types of application software by working back through the "rst section of the Student Book. For each type of application software, for instance word processing software such as MS Word or presentation software like MS PowerPoint, talk about the various functions and students’ personal experiences of using the software. They can share their thoughts about the ease or di#culty in using such software.

Support students by providing them with the icons of the di!erent types of software on mobile phones and ask them to comment on the possible applications. Encourage them to discuss this with their peers.
Challenge higher-ability students to "nd out more about supercomputers and arti"cial intelligence. For instance, you could initiate a discussion about Alphazero, Deep Blue etc. What are the possible uses of such supercomputers or computer programmes?

3 After the discussion, ask students to write down in their notebooks all the di!erent applications and their corresponding features. Encourage them to share their ideas and thoughts with their classmates.4 Ask students to think about and list software features of a mobile phone that are common among the di!erent brands of mobile phones on the market. 5 Ask students to write a short journal on their experience, and the advantages/disadvantages, of using a particular app, for example WhatsApp for communication or perhaps Google Maps navigation software. Point out that most free apps are, in fact, not free at all, as someone always has to pay. The most common ways of apps earning money are upselling, for example o!ering premium paid versions with no advertising or through selling user data. Ask students which methods do Google Maps and WhatApp use?

Workbook
Exercise 3 LINK PAGE 2

In question 1 ask students to complete the table of types of application software with their function and a name of one that they know or use.
As a follow on, ask students to list any examples of application software they have on their smart phone or tablet.

AO1: Recall, select and communicate knowledge and understanding of ICT
Answers LINK PAGE 000

All answers to questions in the Workbook are available at resource.marshallcavendish.com/teacher.Students can check the answers to Let’s Practice at resource.marshallcavendish.com/student. xxxxx xxxxxx

System software
Warmup
Ask students to revisit hardware again. Tell them to list the di!erences between hardware and software.As a review exercise, get students to construct a dichotomous key for hardware.

Hardware can be classi"ed as internal and external, and in the same way, software can be classi"ed as application and system software.
Ask the students if they know about the di!erences between application and system software. Give a broad distinction:• used by user (visible)

• used by computer (invisible)
Give examples of both types, e.g. the BIOS starts up the computer and the OS gets everything ready for the user to work with, without them having to do anything. Word needs the user to do something to produce a document.Work through the section and explain the key functions of system software. There are basically "ve types:1 Operating system (OS)

2 Device drivers
3 Utilities
4 Programming language translators5 Firmware

In this section, we deal with 1, 2 and 3 and touch on aspects of 4.
Explain the di!erences between system software and application software.

An operating system is the most common type of system software, although students may not even realise that they use it. Ask them what type of software is responsible for showing them a menu of apps or the "les in their computer. This is the OS.
Encourage the students to list operating systems such as Microsoft Windows, mac OS, Linux, etc. for computers, and Android and iOS for mobile phones.

Support students by asking them to compare two familiar OS, such as the one on their phone and the one on a computer.Challenge more able students to list the advantages and disadvantages of two or more operating systems with regards to the user experience and possible ways to interact with the operating system. Ask these students to "nd out the di!erences between proprietary and FOSS OSs and the advantages and disadvantages of both. They should consider the following:
• security and vulnerability to attack• stability
• fragmentation of versions
• commercial vs community support

Introduce compilers, linkers, static and dynamic libraries.Support students using analogies to help them understand better. For instance, a compiler can be viewed as a translator that translates our human language into one that is perfectly understood by the computer.
Challenge higher-ability learners to "nd out more about other high-level programming languages and how such languages are being used.

Introduce utility software as tools to optimize processes, con"gure, or maintain a computer and to support the computer infrastructure. Ask students if they have ever performed processes such as defragmentation, backup and compression.

ʶ˥˘˔˧˜˩˘�ˇ˛˜ˡ˞˜ˡ˚�
Challenge higher ability 
˟˘˔˥ˡ˘˥˦�˧ˢ�Ѓˡ˗�ˢ˨˧�ˠˢ˥˘�
about concepts covered 
in the classroom. 

˅˘Є˘˖˧ encourages 
learners to delve deeper 
into concepts covered 
and to hone their critical 
˧˛˜ˡ˞˜ˡ˚�ʙ�ˣ˥ˢ˕˟˘ˠ�
solving skills.
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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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Boolean Logic

Boolean Logic

Chapter 10

Chapter 10Worked example
Go through the worked example of two people walking along a corridor.
It is sometimes di!cult to "nd examples of XOR gates in real life. The corridor metaphor works well here. Ensure students understand that the gate only works if A OR B are near the windows. If they are both near the windows, then they will crash into each other.
Support students by explaining that Anne AND John can’t ride the bike at the same time.
Challenge more able students to think of other  ‘exclusive- OR’ scenarios.

Activity
1 Question 1 describes the NAND gate. If either input is true then the output is false.

Support students by asking them to imagine the scenario with a normal AND gate. If both the window and the door are closed, then the output will be true.
1, 1, 1 = if both the window and the door are closed there is current to the alarm
1, 0, 0 = if only the window is closed there is no current to the alarm
0, 1, 0 = if only the door is closed there is no current to the alarm
0, 0, 0 = if both the window and the door are open there is no current to the alarm
But in this case the output is reversed:
1, 1, 0 = if both the window and the door are closed there is no current to the alarm
1, 0, 1 = if only the window is closed there is current to the alarm
0, 1, 1 = if only the door is closed there is current to the alarm
0, 0, 1 = if both the window and the door are open there is current to the alarm
(The solutions can be found in the Teacher Guide portal online and at the back of the Teacher’s Guide.)

2 The tables represent the XNOR and NAND gates.

Workbook
Exercises 2 and 3 LINK PAGE 1–2  
Ask students to complete Exercise 2 in the workbook by labelling the gates and Exercise 3 by "lling in the truth tables for each gate.
AO1: Demonstrate knowledge and understanding of the principles and concepts of computer science
AO3: Provide solutions to problems by evaluating computer systems
Answers LINK PAGE 000  
All answers to questions in the Workbook are available at resource.marshallcavendish.com/teacher.
Students can check the answers to Let’s Practice at resource.marshallcavendish.com/student. xxxxx xxxxxx

10.2 Combining logic gates

Warmup
Revise how an AND or OR gate followed by a NOT makes a NAND gate and explain that we can also represent this as a logic circuit, as there is more than one gate involved. 

Logic circuits
Guide the students through breaking down logic circuits  into two parts and show how the truth tables of logic gates in the previous sections relate to logic circuits. Allow students to review and re#ect on the previous exercises and see how circuits are simply chains of two gates. Each stage has its own output that feeds into the next stage. Help students with the construction of the truth tables with two or more possible inputs by introducing the intermediate inputs in the truth table – make sure they understand the signi"cance of the intermediate column in the table. Explain how we try to give a truth table for the entire circuit without the intermediate outputs, so we can remove these once we have worked  them out.

Worked example
Go through the truth table for the logic circuit.
Support students by taking them though the steps. For example, inputs A and B have an output, but it is not the "nal output of the circuit. So, we begin again at  ‘P’. P inputs into the last gate, resulting in X. It is useful to show:
• the initial inputs
• the intermediate output
• the "nal output
Challenge higher-ability students to try out more 

complicated variations of the circuits, or to draw all known logic gates on individual cards and create their own combined logic gates to test a friend. For example, one student may combine an AND and a NOT gate. This would then require the friend to create the truth table for all the possible combinations, including the intermediate inputs.
Activity
Support only those students that require help by explaining that the name  ‘NOR’  tells us that this is an OR gate and a NOT gate, so the missing gate is an OR gate. The intermediate outputs at P are simply those of a normal inclusive-OR gate:
0 = neither A nor B is true
1 = A is true
1 = B is true
1 = A and B are true
The NOT gate then reverses this:
0 = neither A nor B is true but is reversed by the NOT gate so 1
1 = A is true but is reversed by the NOT gate so 0
1 = B is true but is reversed by the NOT gate so 0
1 = A and B is true but is reversed by the NOT gate so 0
Challenge more able students to express the circuit in a logic statement or Boolean algebra.

Workbook
Exercise 4 LINK PAGE 3  
Ask students to complete Exercise 4 in the workbook by completing the truth tables with inputs and intermediate and "nal outputs.
AO1: Demonstrate knowledge and understanding of the principles and concepts of computer science
AO2: Apply knowledge and understanding of the principles and concepts of computer science to a given context
AO3: Provide solutions to problems by evaluating computer systems
Answers: All answers to questions in the Workbook are available at resource.marshallcavendish.com/teacher.
Students can check the answers to Let’s Practice at resource.marshallcavendish.com/student. xxxxx xxxxxx

Logic circuits with more than two inputs
Take students step-by-step through the two parts of the circuit to obtain the intermediate outputs and then use these to calculate the inputs and output of the last gate. Encourage them to "ll out a truth table for each stage as they go.
Ask students to check with their peers to verify the initial inputs, intermediate outputs and "nal outputs.

Worked example
Make sure the students understand the scenario and can explain it back to you before starting.

Activity
1 Ask students to follow exactly the same steps as the worked example and the presentation in their book. This problem is slightly more challenging as it is abstract – there is no real-life scenario to accompany it.
2 Writing a logic statement may seem a little daunting.  Support only those students that need it by helping them to work backwards from X.

Workbook
Exercise 5 LINK PAGE 4  
Ask students to complete Exercise 5 in the workbook by completing the truth tables with inputs, intermediate and "nal outputs.
AO1: Demonstrate knowledge and understanding of the principles and concepts of computer science
AO2: Apply knowledge, and understanding of the principles and concepts of computer science to a given context
AO3: Provide solutions to problems by evaluating computer systems
Answers LINK PAGE 000  
All answers to questions in the Workbook are available at resource.marshallcavendish.com/teacher.
Students can check the answers to Let’s Practice at resource.marshallcavendish.com/student. xxxxx xxxxxx

Writing logic circuit statements
Students have already seen logic circuit statements in the previous section, where the intermediate outputs were expressed as P = (A = 1 AND B = 0) and Q = (C = 1 AND B = 0). Revise this and go on to explain that in the previous example the "nal statement would be:
X = (A = 1 AND B = 0) AND (C = 1 AND B = 0).

Teachers’ development is supported through the comprehensive Teacher’s 
Guide to aid in ˘˙˙˘˖˧˜˩˘�˟˘˦˦ˢˡ�ˣ˟˔ˡˡ˜ˡ˚�˔ˡ˗�˗˘˟˜˩˘˥ˬ in the classroom.

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.

Enhance Teaching and Learning Effectiveness with Digital Resources
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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. 

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 

teaching are also available on MCEduHub.
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Marshall Cavendish Education (MCE) is a global education 
solutions provider dedicated to nurturing the joy of learning and 
preparing students for the future. We believe the best way to do 
so is by simplifying learning and listening to the needs of schools, 
teachers, students, and parents.

MCE makes world-class educational content more accessible 
through a seamless experience that integrates both print and 
digital resources. We provide holistic and end-to-end solutions 
customised to the school’s requirements, with professional 
development to help educators implement the curriculum.

We’ve worked with ministries, policymakers, educators, and 
parents in over 90 countries, designing education solutions in 14 
languages for Pre-K to 12. MCE is the only Asia-based publisher that 
is an endorsement partner of Cambridge International Education.

www.mceducation.com

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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