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HOW CAN PARENTS HELP? 

 

1. Ensure your child has completed all of the tasks by reviewing their answers with them 
 

2. Have your child read through their previous 2 booklets to ensure that they have consolidated all 
knowledge appropriately 

 
3. Ensure your child has a deep think about the questions to ask yourself sections 

 
4. Ensure you cooperate with your child’s learning experience by reading the “How can parents 

help” section of each lesson 
 

5. Review with your child the summarisation of each lesson to help consolidate learning effectively 
 

6. Ensure your child does not rush through each lesson as each lesson has many new concepts and 
theory they will be unfamiliar with 
 

7. Lastly, please do not pressure your child to finish the booklet at a fast pace as this can confuse 
and disjoint the learning experience. The booklet is created to last the entire term and so should 
be approached in such a manner, unless your child is feeling up to the challenge of moving ahead 
 

 

This website is extremely useful for students who are willing to take their learning further 

https://www.computerscience.gcse.guru/topic/hardware-and-software 

 

 

 

 

 

 

 

 

 

 

https://www.computerscience.gcse.guru/topic/hardware-and-software
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The bigger picture  

* Previously in an earlier booklet this year you worked on the basics of hardware and software, this booklet acts as 
part 2 to this vital area of theory for your education in Computer Science.  
 

This lesson will cover a return to software and educate you on the technical side of operating systems, software and 
firmware. 

As a parent or career your input into your child's education is of paramount importance. 

To ensure your child is working to the best of their ability you can check to and ensure have completed each lessons 
worksheet effectively. In addition to this you can ensure they have understood the key terms each week by asking 
them to explain them to you. 

1) What is firmware? 
2) Why is software?   
3) What is meant by bespoke software?  
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LESSON 1:  A return to software 

 

A computer system is made up of hardware and software: 

• hardware is the physical parts of the computer 

• software is a general term for programs that control and make use of the hardware 

Software is translated into machine code for the hardware to understand. Software types are in a 
hierarchy of their position in relation to the hardware. 

Types of software 

Firmware is a program embedded onto a hardware device. All hardware components in a computer have 
firmware. Firmware is usually coded into a hardware device when it is created in a factory. The user of the 
computer does not usually interact with the firmware directly. A typical example of firmware is 
the BIOS program written into the ROM of a computer. The BIOS runs when a system starts up before the 
operating system starts. 

An operating system (OS) is a platform that gives the user an interface to the hardware. The OS uses 
device drivers to communicate with the firmware. The OS provides a user-friendly interface and performs 
basic tasks such as controlling and allocating memory, controlling the execution of software applications, 
controlling peripherals, networking, and managing files. 

Software applications - also called an application or 'app' - is not essential for the basic function of the 
computer. Examples include games, word processors and web browsers. Programming environments are a 
type of software application used to write code and create programs. 

Off-the-shelf software is designed to provide a general set of features that a broad range of customers will 
find useful. The most popular and widely used software is usually off-the-shelf, eg web browsers, apps and 
games. 

A bespoke design program on a computer vs a standard word processing document 

Bespoke software (also known as custom-made software) is specially designed and written for a single organisation 
or group of users. Businesses or scientific projects will often need bespoke software as the exact software needed 
may not exist. 

TASK 1: 

1) Read the extract above. Analyse and highlight the key words. 
2) What is meant by software applications?  

____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________ 
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3) What is off the shelf software?  

____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________ 

4) What is an operating system? Give 3 examples of operating systems.  

____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________ 

5) What is firmware?  

____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________ 

 
6) What is hardware and software?  

____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________ 

 

7) What is bespoke software?  

____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________ 
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Task 2:   

Complete the puzzle below: 
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Questions to think about: 

1) What types of software come with computers?  
2) What type of operating systems exist on mobile phones? 
3) How much does an operating system cost?  
4) What types of firmware are there?   

Summarise what you have learnt below? 

_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
______________________________________________________________________________________________ 

The bigger picture  

* Previously you learned the basics of software, firmware and operating systems. In today’s lesson we will look 
into recognising the types of popular software we may use in the future. 
 

As a parent or career your input into your child's education is of paramount importance. 

To ensure your child is working to the best of their ability you can check to and ensure have completed each lessons 
worksheet effectively. In addition to this you can ensure they have understood the key terms each week by asking 
them to explain them to you. 

1) What is Microsoft word used for? 
2) What is Microsoft excel used for? 
3) What is Microsoft PowerPoint used for? 
4) What is Microsoft Publisher used for? 
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LESSON 2:  Describing business software 

Task: Use the internet to research the software logos below, find the name of the software and the purpose. 

 

SOFTWARE NAME DESCRIPTION  

 

Microsoft Word Microsoft word is a word processing software that allows users to type 
letters, reports, books and many other different documents. It is 
typically part of the Microsoft office package sold at various technology 
stores. 
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Questions to think about: 

1) What other types of software can you think of? 
2) Where can you purchase this software? 
3) Do you know of a software that wasn’t in the table?  

Summarise what you have learnt below? 

_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
______________________________________________________________________________________________ 

The bigger picture  

* Previously you learned the basics of software, firmware and operating systems. In today’s lesson we will look 
into recognising the types of popular software we may use in the future. 
 

As a parent or career your input into your child's education is of paramount importance. 

To ensure your child is working to the best of their ability you can check to and ensure have completed each lessons 
worksheet effectively. In addition to this you can ensure they have understood the key terms each week by asking 
them to explain them to you. 

1) What types of hardware are built inside a computer? 
2) What is a GPU and a CPU? 
3) What is a HDD and a SSD?  
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LESSON 3: Understanding hardware  

A general purpose computer is a computer that is designed to be able to carry out many different tasks. 
Desktop computers and laptops are examples of general purpose computers. Among other things, they can 
be used to: 

• access the internet  

• browse the world wide web (WWW) 

• use word processing software 

• play games 

• communicate via email and social media 

• design and build web pages 

• store and retrieve data 

• play videos and music 

Each of these tasks is called an application. Any computer that can have many applications, such as those 
listed, is a general purpose computer. 

Apart from desktop computers and laptops, the following devices are also general purpose computers: 

• tablets - like desktop computers, they can run a variety of applications 

• smartphones - today's smartphones can also run a variety of applications 

• games consoles - as well as games, modern consoles also enable users to watch videos, play music and browse the 
internet 

• media systems in cars - allow users to navigate, listen to music and connect to a smartphone 

Task 1:  

1) What devices can you use to access the internet? List 5 below: 
 
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________ 
 

2) What does the WWW stand for?  
 
_____________________________________________________________________________________________
_____________________________________________________________________________________________ 
 
 

3) What types of companies allow you to use email? 

_______________________________________________________________________________________________
_______________________________________________________________________________________________  
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Computer systems consist of hardware and software. Hardware is the physical components of the computer, such as 
the central processing unit (CPU), hard disk, monitor, keyboard and mouse. Software is the programs that run on a 
computer. 

A computer system requires both hardware and software to function. Aside from the internal components of a 
computer, additional hardware allows the user to communicate with the system through inputs and outputs. The 
table below shows some examples of input and output hardware. 

Task 2: 

1) What does a CPU stand for? 

________________________________________________________________________________________________
________________________________________________________________________________________________ 

2) What is the purpose of a CPU? 

_______________________________________________________________________________________________
_______________________________________________________________________________________________ 

 
3) Give an example of an input device and its purpose: 

________________________________________________________________________________________________
________________________________________________________________________________________________ 

 

4) Give an example of an output device and its purpose: 

________________________________________________________________________________________________
________________________________________________________________________________________________ 

 

Questions to think about: 

1. What other types of hardware components can you get inside of a PC? 
2. What types of hardware can you have that exist outside of a PC? 

Summarise what you have learnt below? 

_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
______________________________________________________________________________________________ 
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The bigger picture  

* Previously you learned about different types of common hardware a PC can contain, this lesson we will look into 
understanding all components within a PC. 
 

As a parent or career your input into your child's education is of paramount importance. 

To ensure your child is working to the best of their ability you can check to and ensure have completed each lessons 
worksheet effectively. In addition to this you can ensure they have understood the key terms each week by asking 
them to explain them to you. 

1. What is purpose of a CPU, GPU, SSD, HDD, PSU, RAM, PC CASE, CPU COOLER? 
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LESSON 4:  Describing hardware within a PC 

Task: Use the internet to research the hardware below. You need to fill in the name and description of the hardware 
below, for some you may need to draw the hardware 

 

HARDWARE NAME DESCRIPTION  

 

CPU  

 

GPU  

 Mouse  

  
Keyboard  

 Monitor  

 Speakers  
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 Printer  

 Tablet  

 

Questions to think about: 

Summarise what you have learnt below? 

_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
______________________________________________________________________________________________ 

Questions to think about : 

1) What components would you need to build your own PC? 

The bigger picture  

* Previously you learned about hardware and software. With this lesson you have a mini assessment on everything 
that you have learned so far: 
 

As a parent or career your input into your child's education is of paramount importance. To ensure they are able to 
approach this mini assessment with ease, ensure the student has approached all of the tasks and taken notes in key 
areas of weakness. 
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LESSON 5: Mini assessment  

1) What is the difference between hardware and software?  

________________________________________________________________________________________
________________________________________________________________________________________
__________________________________ 

2) What is the purpose of a CPU and a GPU 

________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________ 

3) If a CPU has more cores. What does that mean for the performance of the computer?  

________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________ 

4) If a PC does not possess a GPU, how would that impact the computer?  

________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________ 

5) A computer does not possess a lot of RAM. How would this impact the performance of the computer? 
What could be done to increase the performance?   

________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________ 

6) What does RAM stand for? And what is the purpose of RAM?  

________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________ 

7) Name 5 components that go inside of a PC? 

________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________ 

 

8) What is a PSU? What is the purpose of a PSU inside a PC?  

________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________ 
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Questions to think about: 

Questions to think about:  

1) Why is hardware and software vital to the usage of a PC?  
2) What would it mean for your PC if you purchased higher end/expensive components? 

Summarise what you have learnt below? 

_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
______________________________________________________________________________________________ 

The bigger picture  

* Previously you learned about hardware and software. With this lesson you have a mini assessment on everything 
that you have learned so far: 
 

As a parent or career your input into your child's education is of paramount importance. To ensure they are able to 
approach this mini assessment with ease, ensure the student has approached all of the tasks and taken notes in key 
areas of weakness. 
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LESSON 6: Another look at the four layer model  

 

 

The software in a computer system enables the hardware to function and the user to perform 
tasks. Software within a computer system is divided into two main types, system software and 
application software. 

System software 

System software is any software that assists with the running or management of the computer system. 
This can include operating systems, security software and file management software. 

Application software 

Application software is any software added to the system that enables the user to perform a task. For 
example, a word processor allows the user to type a document and a browser allows the user to view web 
pages. 
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Task 1: 

 

Task 2: 

1) What are the four areas of the four block model?  

________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________ 

 

2) What types of secondary storage can you have in a computer?   

________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________ 
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3) What is the difference between an input and output device 

________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________ 

 

4) What is meant by the term “Process” 

________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________ 

Questions to think about: 

Questions to think about:  

1) What is the purpose of four layer model? 
2) Why do you need to process inputs? 

Summarise what you have learnt below? 

_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________ 

The bigger picture  

* Previously you learned about the four layer model, in the next lesson we will learn about operation systems in 
great detail. You’re near the last stretch of the booklet now.  

As a parent or career your input into your child's education is of paramount importance. To ensure they are able to 
approach this mini assessment with ease, ensure the student has approached all of the tasks and taken notes in key 
areas of weakness. 

Question to ask: What types of operating systems have you heard of? 
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LESSON 7: Operating Systems  

An operating system is a collection (or suite) of programs that manages and controls the computer. 
Operating systems have many functions: 

• controlling hardware components 

• providing a platform for software to run on 

• providing a user interface 

• managing processes 

• managing the computer's memory 

• managing input and output devices 

• managing applications 

• managing security 

Example operating systems include:  

• Microsoft Windows 

• Apple OS X 

• Linux 

• Android 

• IOS 

An operating system is a suite of programs that manages and controls the computer. 
User interfaces 

A user interface is a program, or suite of programs that allows a user to interact with a computer. There 
are three types of interface to be considered: 

• mobile user interface (Mobile UI) 

• command line interface (CLI) 

Mobile UIs are similar in many ways to GUIs, except that they respond to touch. Fingers are used to open 
programs and interact with them. Gestures such as swiping are used to scroll within documents. Pinching 
and stretching are used to re-size images. Mobile UIs are found on smartphones and tablets 
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Task 1:  Complete the word search below on operating systems to familiarise yourself with 
key operating systems.  

 

Task 2: 

1) What does a GUI stand for?  

________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________ 

2) What is the purpose of an operating system?  

________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________ 
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3) What does ‘UI’ stand for?  

________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________ 

4) Give 3 examples of operating systems?  

________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________ 

5) Where would you normally find the operating systems “Android” and “iOS” 

________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________ 

Questions to think about: 

Questions to think about:  

1. Why are operating systems important? 
2. What have you learnt about operating systems?  

Summarise what you have learnt below? 

_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________ 

The bigger picture  

* Previously you learned about operating systems, now that you are at the end of the booklet you must now 
create a project displaying everything that you have learned in this booklet. 
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LESSON 8: The Project  

You have two options for the final task. As long as you have completed one option, you 
have finished the booklet and if you are looking for extra credit you can do both! 

Option 1: Your job is to create a PowerPoint presentation using a computer at home to 
inform the class on what you have learned. Use pictures, text and even videos if you wish to 
inform the class on everything that you have learned. You can create as many slides as you 
like and we can show off the work in class when we get the chance! 

Option 2: Create two posters. One representing hardware. The second poster representing 
software. This can be hanged within the computer science classrooms or the hallway. The 
posters have to inform the class on what you have learned. Use pictures, text and colours, 
we can show off the work in class when we get the chance, once we get to display it on the 
walls. 

Well done year 7’s you have done an excellent job yet again! Keep working hard, you 
efforts will not be forgotten when you return!  
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MARK SCHEME: 

Lesson 1: 

TASK 1:  

1. Analyse and highlight all key words, the questions will be highlighted  

2. Software applications - also called an application or 'app' - is not essential for the basic 
function of the computer. Examples include games, word processors and web browsers. 
Programming environments are a type of software application used to write code and 
create programs. 

3. Off-the-shelf software is designed to provide a general set of features that a broad range of 
customers will find useful. 

4. An operating system (OS) is a platform that gives the user an interface to the hardware. 
Examples of operating systems are: Windows, Linux and iOS.  

5. Firmware is a program embedded onto a hardware device. All hardware components in a 
computer have firmware. 

6. Hardware is the physical parts of the computer and software is the programs that run on a 
computer. 

7. Bespoke software (also known as custom-made software) is specially designed and written 
for a single organisation or group of users 

 
• TASK 2: 

 

 

 

 

 

 

 

 

 

 

 

Lesson 2 

TASK  
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Microsoft PowerPoint: Microsoft PowerPoint is a presentation program 

Microsoft Excel: Microsoft Excel is the industry leading spreadsheet program, a powerful data visualization 
and analysis tool. 

Microsoft Publisher: Microsoft Publisher is a desktop publishing application from Microsoft, differing 
from Microsoft Word in that the emphasis is placed on page layout and design rather than text 
composition and proofing. It is normally used to create posters and brochurers 

Photoshop: Adobe Photoshop is a raster graphics editor developed and published by Adobe Inc, it 
commonly used to edit photos and sometimes for animation.  

Notepad: Notepad is a simple text editor for Microsoft Windows and a basic text-editing program which 
enables computer users to create documents. It is normally already available for free on most operating 
systems. 

Lesson 3 

TASK 1: 

1. Tablet, phone, Smart TV, console, Mobile, PC, Laptop, Smart Devices, Amazon Echo, Google 
Home.  

2. Worldwide Web 
3. Outlook, Yahoo, Gmail, Ark Victoria 

TASK 2: 

1. Central processing unit 
2. A central processing unit (CPU) is an important part of every computer. The CPU sends signals to 

control the other parts of the computer, almost like how a brain controls a body. The CPU is an 
electronic machine that works on a list of computer things to do, called instructions 

3. Mouse, keyboard, phone etc. With a suitable explanation on how to works/functions 
4. Monitor, printer, speaker etc. With a suitable explanation on how to works/functions 

 

 

 

 

Lesson 4 

TASK: 

CPU: A central processing unit (CPU) is an important part of every computer. The CPU sends signals to 
control the other parts of the computer, almost like how a brain controls a body. The CPU is an electronic 
machine that works on a list of computer things to do, called instructions 
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GPU: A graphics processing unit (GPU) is a computer chip that performs rapid mathematical calculations, 
primarily for the purpose of rendering images. 
MOUSE: A computer mouse is an input device that is used with a computer. Moving a mouse along a flat 
surface can move the cursor to different items on the screen. Items can be moved or selected by pressing 
the mouse buttons (called clicking). 
KEYBOARD: A computer keyboard is an input device used to enter characters and functions into the 
computer system by pressing buttons, or keys. It is the primary device used to enter text. 
MONITOR: The monitor displays the computer's user interface and open programs, allowing the user to 
interact with the computer, typically using the keyboard and mouse. 
SPEAKER: the purpose of speakers is to produce audio output that can be heard by the 
listener. Speakers are transducers that convert electromagnetic waves into sound waves. 
The speakers receive audio input from a device such as a computer or an audio receiver 
PRINTER: A printer is a device that accepts text and graphic output from a computer and transfers the 
information to paper, usually to standard size sheets of paper. Printers vary in size, speed, sophistication, 
and cost. In general, more expensive printers are used for higher-resolution color printing 
TABLET: Tablet computers resemble smartphones in some ways and can also be used to take photos, make 
phone calls, send messages, record videos and perform other tasks that can be performed by a 
smartphone as well. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Lesson 5 

Mini Assessment: 

1. Computer hardware is any physical device used in or with your machine, whereas software is a 
collection of programming code installed on your computer's hard drive. In other 
words, hardware is something you can hold in your hand, whereas software cannot be held in your 
hand. 

2.  Any of the following points 
CPU: A central processing unit (CPU) is an important part of every computer. The CPU sends signals 
to control the other parts of the computer, almost like how a brain controls a body. The CPU is an 
electronic machine that works on a list of computer things to do, called instructions 
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GPU: A graphics processing unit (GPU) is a computer chip that performs rapid mathematical 
calculations, primarily for the purpose of rendering images. 

3.  The computer can perform tasks much quicker than usual.  
4. The computer will be unable to process an images onto the monitor/display. The screen will be left 

blank 
5. Having little RAM in a computer will make the performance slower with processing tasks. You can 

increase the RAM modules to increase the speed of a computer 
6. Random access memory. RAM is used by the central processing unit (CPU) when a computer is 

running to store information that it needs to be used very quickly, but it does not store any 
information permanently. 

7. GPU, CPU, RAM, CPU Cooler, Motherboard, PSU, SSD, HDD 
8.  Power supply unit. The battery that powers a computer, without this, the PC cannot turn on. 

Normally range between 250W-750W. 

 
 
Lesson 6 

Task 2:  

1. Input, process, output, storage 
2. A Hard disk Drive (HDD) or a Solid state drive (SSD). A third optional answer could be a NVME 

SSD, on board memory. 
3. An input device sends information to a computer system for processing, and an output device 

reproduces or displays the results of that processing. Input devices only allow for input of data 
to a computer and output devices only receive the output of data from another device. 

4. When referring to a computer processor, processing is the actions a processor performs when it 
receives information. 

 
Lesson 7 

Task 2:  

1. Graphical User Interface 
2. The purpose of operating systems is to manage computer memory, processes and 

the operation of all hardware and software. An operating system is the most important 
software on a computer as it enables the computer hardware to communicate effectively with 
all other computer software. 

3. User Interface 
4. Linux, windows, Android, macOS, iOS, MINIX, Windows 9 
5. On mobile phones. iOS belonging to Apple phones and Android belonging mostly to Samsung, 

Sony, Nokia, Motorolla 

 

https://www.computerhope.com/jargon/c/cpu.htm
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Designing, Creating and Refining Algorithms 

• Computational Thinking 
• Decomposition 
• Abstraction 
• Pattern Finding 
• Flowcharts 

Sequence, Selection, Iteration 

 

Computational thinking 

This isn’t thinking like a computer (as computers do not think like we do!) but instead it is a thought 
process to solving a problem in a way that can be followed by another human or by a machine. 
Therefore it is vital we are clear with our instructions so that they can be repeatedly used to solve 
problems. 

Using computational thinking, we can tackle complex problems and make them more manageable. 

Algorithm – A sequence of instructions or actions that can be repeated. 

Decomposition – Breaking something down into smaller pieces. 

Pattern Recognition – Identifying similarities in data or images. 

Abstraction - Removing extra details so you can focus on the details that matter. 

 

 

 

Watch the video about algorithms at http://www.bbc.co.uk/education/clips/z9xqcwx  from BBC Bitesize.  
Write down 4 things you have found out about algorithms.   

 

http://www.bbc.co.uk/education/clips/z9xqcwx


Example – algorithm to make toast 
1) Open the bread bin door 
2) Pick up the bag of bread 
3) Open the bag of bread 
4) Take one slice of bread from the bag 
5) Place slice of bread vertically into toaster 
6) Pull the lever down on the toaster 
7) Close bag of bread 
8) Put bag of bread back in bread bin 
9) Close the bread bin door 
10) Wait for toast to pop up out of toaster 
11) Remove toast from toaster 
 

Algorithms must be unambiguous, complete, accurate, consistent and efficient.   

Instructions must be unambiguous which means they must not be open to more than one 
interpretation.  The instructions must be clear and easily understood.  For example, instruction number 
5 in the example above clearly states that the bread must be placed vertically into the toaster.  If the 
word vertically hadn’t been used, then somebody following the algorithm could try to squash the bread 
in horizontally. 

Algorithms should always be consistent.  This means that they will be run the same every time and 
produce the same result every time for the same input data.  The algorithm above should work for any 
piece of bread being used to make toast, but may not work for a different type of toaster.   

Algorithms should be efficient.  One method of efficiency is that the instructions should solve a 
problem in the shortest possible time.  In the example above, instructions 7 to 9 are carried out while 
the bread is being cooked.  If they had been carried out after the toast had finished cooking, then the 
whole task would have taken more time.   

Watch how these algorithms for making a jam sandwich at 
https://youtu.be/leBEFaVHllE from Philip Bagge go wrong due to ambiguous, 
incomplete or inaccurate instructions.  Identify the errors that the children make 
with their instructions. 
 

 

 

 

 

https://youtu.be/leBEFaVHllE


Decomposition 
 

Note: This section could be taught alongside Chapter 2.10 - 
Subroutines.   

 

Decomposition is about breaking down a problem into smaller problems 
that are easier to manage.   

 

 

 

 

 

Example – cleaning teeth 
Start by identifying the tools that are needed: toothpaste, toothbrush and water. 
 
Next think about the smaller solutions that need to take place: 
 Getting equipment 
  Get toothbrush 
  Get toothpaste 
  Find water 
 Putting toothpaste on toothbrush 
  Clean toothbrush 
  Squeeze toothpaste 
 Cleaning teeth 
  Scrubbing teeth 
  Spitting out toothpaste  
  Swilling mouth with water 
  Spitting out water 
 Putting equipment away 
  Put toothbrush away 
  Put toothpaste away 
  

Whole Solution

Small 
Solution 

3

Small 
Solution 

1

Small 
Solution 

2



This could be also be represented as a diagram: 
 

 
 
Some of these solutions can be re-used.  Spitting out toothpaste and spitting out 
water will include the same actions.  Finding water could be used to solve part 
of another problem too.   
 

Advantages of decomposition include: 

 Each smaller problem is a smaller problem that is easier to solve than the whole problem.   
 Each smaller problem can be solved independently of the whole problem.   
 Each smaller algorithm can be tested independently.   
 The algorithms for the smaller problems can be combined to solve the whole problem. 
 Some smaller algorithms could be repeated within the solution for the whole problem.   
 Some smaller algorithms could be re-used to help solve other problems.  
 Different people can work on solving different smaller problems.   

 

Clean Teeth

Get equipment

Get toothbrush

Get toothpaste

Find water

Put toothpaste 
on tooth brush

Clean 
toothbrush

Squeeze 
toothpaste

Cleaning teeth

Scrub teeth

Spit out 
toothpaste

Swill mouth 
with water

Spit out water

Put equipment 
away

Put toothbrush 
away

Put toothpaste 
away



 

Abstraction 
Abstraction is the process of making an easier to understand version of a complex system by focusing 
only on necessary information.  It is important to identify which information is necessary and ignoring 
the information that is not necessary. 

 

Video 
Watch this video https://youtu.be/jV-7Hy-PF2Q about abstraction from Robotics 
Academy. 
 

Abstraction involves: 

• Identifying information required for a solution 
• Ignoring information that is not required for a solution 
• Hiding unnecessary complexity 

 

 

Video 
Watch this video http://www.bbc.co.uk/education/clips/ztxjrdm about how 
abstraction relates to computer algorithms from BBC Bitesize. 
 

A computer programmer will understand how to write code to solve a problem but does not need to 
understand how the detail of how the hardware stores and processes the data.  A user of the program 
will understand how to use the program but does not need to understand how the program was 
created.   

 

 

 

 

 

 

 

 

https://youtu.be/jV-7Hy-PF2Q
http://www.bbc.co.uk/education/clips/ztxjrdm


Activity – truth or lie? 
 
 
 
 
 
 
 
 
 
 
 
 
 
What is the answer to the problem?  How did you work it out? 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A blue robot which can walk, talk and climb stairs only tells the 
truth on Monday, Wednesday and Friday and always lies on all 
other days of the week. Today he says: “Tomorrow I will tell the 
truth."   

 

What day is it today? 

 a) Tuesday 

 b) Friday  

 c) Saturday 

 d) Sunday 

 

        
     



Activity – frog puzzle 

 
Six frogs are sitting on rocks.  Frogs can jump from one rock to another adjacent 
empty rock or they can jump over one frog to an empty rock, but they can’t 
jump over more than one frog.  The frogs can only jump forwards.  Send the ABC 
frogs to the right-hand side of the pond, and send the xyz frogs to the left-hand 
side of the pond.  How many moves does it take? 
 
What information is necessary and what information is unnecessary to solve the 
problem?   
 
What is the answer to the problem?  You can use this interactive puzzle to help 
http://www.hellam.net/maths2000/frogs.html solve the problem. 
 
Extension: find a rule (algorithm) to work out the minimum number of moves 

needed for any number of frogs on each side. 
 

 

Example algorithms:  

CS4FN puzzles  

Turtle tracing  

Decomposition – write a decomposition task e.g. make a jam sandwich 

Abstraction – london underground example – define the term  

Flowcharts and examples  

Pseudo code? 

http://www.hellam.net/maths2000/frogs.html


Pattern recognition 
Pattern recognition involves following the process of abstraction and decomposition to try to identify 
patterns that will help to solve problems.   

 

Example – jigsaw 
 
 
 
 
 
 
 
 
 
 

More complex problems may include repetitive patterns.  It’s useful to be able to identify patterns that 
repeat because the solution for that part of the problem only needs to be identified once and then it can 
be repeated.  That part of the problem may also exist in another problem and so the solution could be 
re-used. 

 

Example – repetitive patterns 
 
 
 
 
 
 
 
 
 
 
 
 
 

To complete this jigsaw, a child will look for patterns.  These patterns 
will include: 

Corner pieces 

Edge pieces 

Centre piece 

Matching colours 

Body parts 

 

          

Imagine you are going shopping.  Here is part of 
your shopping list: 

 

Halloumi Ketchup Sausages 

Water  Wraps Crisps  

Salad  Burgers Coleslaw 

Chicken Napkins Mayonnaise 

Salmon Juice 

 

Following this list at the supermarket would mean 
making several trips up and down the aisles.  
Pattern recognition would help to group the items 
into categories so they can be found easily at the 
supermarket: 



 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Flowcharts 
So far, we have only written instructions for algorithms.  Flowcharts can represent algorithms graphically 
using a set of symbols.   

 

These are some of the symbols that can be used within a flowchart: 

 

Symbol Shape Meaning 

 

Rectangle with 
rounded corners. 

Terminator used at the start and end of a 
flowchart to indicate the start and end of an 
algorithm.  The terminator must always include 
the word START at the beginning and STOP or 
END at the end.  The only exception is a loop that 
continues forever which doesn’t need a STOP 
terminator. 

 

Rectangle. Process used to represent a process that 
needs to take place in the algorithm, such as an 
instruction. 

 

Parallelogram. Input or Output representing data that is 
needed as an input to the algorithm or 
information that is output from the algorithm.  

 

Arrow. Connects the symbols showing the direction 
of flow through the flowchart. 

 
 

Diamond. Decisions are used for selection and iteration 
(see chapter 2).  A question can be asked which 
will have response.  The response will determine 
which direction to take next in the flowchart. 

 

Note: the colours used above are just for illustrative purposes.  Colours are not necessary in a 
flowchart.   



 

There are lots of tools that you can use to draw flowcharts, including a pencil and ruler or a pencil and 
stencil.  If you are looking for an online tool then  

https://www.draw.io/ is simple to use and moves symbols and arrows around together.  You can also 
save flowcharts to the cloud or locally.  The symbols used in the table above can be found in Basic 
Flowchart Symbols.xml which can be opened in draw.io  In this chapter, draw.io has been used to create 
the flowcharts and all files are in the examples folder, but to show that other tools can also be used, 
Microsoft Visio has been used to create the flowcharts in chapter 2. 

 

Example – changing gear in a car 
Start terminator Arrows showing  Processes that Stop terminator 
   direction of flow  include actions     
 

 
The algorithm above has a start and an end but there are no decisions.  This is 
known as a sequence of instructions.   
 

Rules for flowcharts: 

• generally drawn from top to bottom, but left to right is OK too 
• all shapes must be connected with an arrow 
• a terminator must be used at the start and the end of the flowchart, unless 

the sequence is a loop that continues forever in which case a STOP 
terminator is not required 

• decisions have responses which must be labelled 
 

https://www.draw.io/


Selection algorithms require a decision to be made and 
include the decision symbol.  Each option must lead to 
another part of the flowchart. 

 

 

 

Question that is asked to decide 

which route to take. 

 

 

If the answer to the question is “No” then the No route will 
be followed and Process 2 will run.   

 

 

 

If the answer to the question is “Yes”, then the Yes route 
will be followed and Process 3 will run. 

  



 

Example – getting dressed 

 
 

Iterative algorithms also require a decision to be made but the outcome of the decision will enable 
processes to repeat.   

This simple selection algorithm shows the 
decision that needs to be made when you get 
dressed in the morning.  The decision is a 
question which is to ask yourself “is it a school 
day”.  If it is, then you will wear your school 
uniform.  If it isn’t, then you will wear casual 
clothes. 

 

You could extend this further to have another 
question asking whether it is a ‘non-uniform’ 
day.   



 

 

 

 

 

 

 

This is the process that will repeat if the answer to the question is “no”. 

 

 

This is the question that is asked.  If the answer is “no”, the process 
repeats.  If the answer is “yes”, the algorithm ends.  Note that the yes 
and no answers could also be the other way around. 

  



 

Example – central heating 

 
 

Example – countdown 

This is a classic example of an iterative loop.  It is 
for a central heating system that is constantly 
running.  The question that is asked is whether 
the temperature is less than 21o Celsius.  If it is, 
then the heating is turned on and the question is 
asked again.  If it isn’t, then the heating is turned 
off and the question is asked again. 

 

You could extend this further to have options for 
the time of day, setting the temperature, and 
manually turning the heating off.     



 
 

 

Algorithms may just include sequence, or they may include selection and may also include iteration.  
When lots of decisions need to be made, the algorithm can become quite complex.  Looking at the 
algorithm visually as a flowchart can help to understand the purpose of the algorithm and how it works.   

 

Example – snap 

Flowcharts are used for programming concepts such as 
sequence, selection and iteration in chapter 2.  In this chapter, 
the focus is just on the use of flowcharts for everyday 
algorithms, but this is an example of an algorithm that could be 
represented as a computer program. 

 

This algorithm asks the user how many numbers they want to 
countdown.  The user gives an answer, eg 10.  The algorithm 
then displays the value (eg 10), and reduces the value by 1.  If it 
has reached 0, it stops.  If it hasn’t reached 0, then it displays 
the new value, eg 9 and keeps repeating this until the value is 0. 

 

Notice how the INPUT/OUTPUT symbol can be used when 
drawing a flowchart for a computer program. 

 

Pseudo-code 

 

OUTPUT “How many numbers do you want to  

   countdown?” 

counter ← USERINPUT 

 

REPEAT 

   

     

    



 
 

  

This algorithm for a 
game of snap uses all of 
sequence, selection and 
iteration.   

 

Player 1 and Player 2 
playing their cards are 
processes in sequence. 

 

Deciding whether the 
cards match or not are 
selection but the ‘no’ 
route enables iteration 
to take place of the 
players playing cards. 

 

The end of the game is 
determined by a 
decision.  If a player has 
run out of cards, then 
the end of the game 
has been reached. 
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What is a network? 

A computer network is a number of computers linked together to allow them to share 
resources. Networked computers can share hardware, software, and data. 
Most computer networks have at least one server. A server is a powerful computer that 
provides one or more services to a network at its users. For example, file storage and email. 
 
Network types 
 
There are two main types of Network: 

1. Local Area Network (LAN) 
2. Wide Area Network (WAN) 

 
A LAN covers a small area such as one site or building, e.g. a school or college. 

 
 
A WAN covers a large geographical area. 
Most WANs are made from several LANs connected together 

 
 



Questions: 

1. Describe the difference between a LAN and a WAN. 
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________ 
 

 

 

Advantages and disadvantages of networks: 

Advantages 
  Sharing devices such as printers saves money. 
  Site (Software) licenses are likely to be cheaper than buying several standalone 

licenses. 
  Files can easily be shared between users. 
  Network users can communicate by email and instant messenger. 
  Security is good – users cannot see other users’ files unlike on stand-alone 

machines. 
  Data is easy to backup as all the data is stored on the file server. 

 

 



Disadvantages 

 Purchasing the network cabling and file servers can be expensive. 
 Managing a large network is complicated, requires training and a network 

manager usually needs to be employed. 
  If the file server breaks down, the files on the server become inaccessible. Email 

might still work if it is on a separate server. The computers can still be used but 
would be isolated. 

  Viruses can spread to other computers throughout a computer network. 
  There is a danger of hacking, particularly with wide area networks. Security 

procedures are needed to prevent such abuse, e.g. a firewall.  
 

Questions: 

1. A school with 20 stand-alone PC’s is considering networking them together and 
adding a file server. Describe FOUR possible benefits of doing this. 
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_______________________________________ 
 

2. What would a school need to consider if they choose to have a network? 
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
___ 

 

 



Network topologies 

Bus network: 

In a bus network all the workstations, servers and printers are joined to one cable (the bus). 
At each end of the cable a terminator is fitted to stop signals reflecting back down the bus. 

 

Advantages Disadvantages 

Easy to Install If Main Cable fails/damaged, network will fail 

Cheap to install, as it doesn't require 
much cable 

As more workstations are connected, 
performance - slower 

 
Every workstation sees “sees” all data 

 

Ring network: 

In a ring network each device (workstation, server, printer) is connected to two other 
devices, this forms a ring for the signals to travel around. Each packet of data on the 
network travels in one direction and each device receives each packet in turn until the 
destination device receives it. 



 

Advantage Disadvantage 

This type of network can transfer data 
quickly, even if there are a large 

number of devices connected because 
the data only flows in one direction, so 

there won’t be any data collisions. 

If the main cable fails or any device is 
faulty then the whole network will fail. 

 

Star network: 

In a star network each device on the network has its own cable that connects to a switch or 
hub. A hub sends every packet of data to every device, whereas a switch only sends a 
packet of data to the destination device. 

 



Advantages Disadvantages 

Very reliable – If one cable or device 
fails then all the others will continue to 

work 

Expensive to install as this type of 
network uses the most cable (network 

cable is expensive) 

High performing as no data collisions 
can occur 

Extra hardware required (hubs or 
switches) which adds to cost 

 
If a hub or switch fails all the devices 
connected to it will have no network 

connection 

 

Questions: 

1. Draw a ring network below: 

 

3. Identify an advantage of this topology. 

___________________________________________________________________________
___________________________________________________________________________ 

4. Identify a disadvantage of this topology. 

___________________________________________________________________________
___________________________________________________________________________ 

 



5. Draw a bus network below: 

 

6. Identify an advantage of this topology. 

___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 

7. Identify a disadvantage of this topology. 

___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 

 

 

 

 

 

 

 

 

 



8. Draw a star network below: 

 

9. Identify an advantage of this topology. 

___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 

10. Identify a disadvantage of this topology. 

___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 

Network components 

 



A modem enables a computer to connect to the internet over a telephone line. A modem 
converts digital signals from a computer to analogue signals that are then sent down the 
telephone line. A modem on the other end converts the analogue signal back to a digital 
signal which another computer can understand. 

Routers are used to join networks of different types together such as a fibre optic cable to a 
wireless home network.  

 

Switches are used to direct messages to the correct computer along cables in a network. 
Hubs send signals to all devices connected on the network.  

 

 

Network Interface Card (NIC) allows connection and generates a unique IP address for the 
device.  



 

  
 

Transmission media could include cables such as copper or fibre optic and wireless signals.  

 

A Wireless Access Point (WAP) boosts the capabilities of a wireless network to solve the 
problem of “dead spots” where the signal is low due to location or environmental factors. 

 

Servers: 

A server stores data to be used by other computers on a network. A server could be a 
specialised machine or it can be a normal PC running server software. The server stores 
data and responds to requests for data or files such as web pages. 

 

 



Questions 

1. What is the network interface card used for? 
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________ 
 

2. What piece of hardware joins 2 networks together? 

 
3. Describe the difference between a hub and a switch. 

 

 

 

 

 



4. Why might a WAP be used? 
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________ 
 

5. What could a server be used for in a school?  
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________ 

 

Client server and peer-to-peer networks 

Client server model: 

 

The network relies on a central server and all the clients (devices) request services from the 
server such as print services, file services etc. Additional hardware is needed in this type of 
network as, for example high end powerful servers will need to be purchased. All files can 
be stored and backed-up centrally on a client server which means workers can access files 
from any computer on the network and the computers can also be updated from a central 
database. 

 

 

 

 

 

 



Peer-to-peer: 

 

All computers have equal status and each computer can act as a client and a server.  All 
computers can request and provide network services, even if only one computer is 
physically attached to the printer other computers on the network can still send data to the 
printer themselves. 

 

Questions: 

1. Describe one advantage of a client server network.  
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________ 

2. Describe one disadvantage of a peer-to-peer network. 
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________ 

 

 

 

 



The cloud 

 

Data and software is stored and backed up remotely over a computer network by an 
independent company. 

 

The Internet 

 

The internet is made of computers connected to each other around the world. 

Words and pictures can be sent from one computer to another. You can look at words and 
pictures from a computer on the other side of the world. 



When we connect to the internet, we are said to be ‘online’. Today the internet has many 
online facilities, for example: 

• communication via email and VoIP 

• sharing of information such as text, images, sounds and videos 

• storage of information 

• streaming television programmes, films, videos, sounds and music 

• playing online games 

• shopping 

• social networking 

• banking 

 

When you use websites and some apps, you are using the internet.  
When you send an email to someone else, you are using the Internet. 
When you watch a video on Youtube, you are using the Internet. 
 

Many things can connect to the Internet. For example: 

Watches - New smart watches can connect to the Internet by using a mobile phone or WiFi 
network. 

 

 
Books - Paper books cannot connect to the Internet but new ‘e-book’ tablets can, to 
download books, magazines and newspapers. 

 

 



Cameras - Many new digital cameras can connect to the Internet via WiFi. They make it 
easy for you to share your photos on websites. 

 

 

The World Wide web 

The internet is a global network of computers. The World Wide Web is the part of the 
internet that can be accessed through websites. Websites consist of webpages which allow 
you to see information.  

 

 

Websites are accessed using a web browser. A browser is a program designed to display the 
information held on a website. Every website has an address at which it can be found, a bit 
like a house address.  

 

 

A website’s address is known as its URL. A website can be visited by typing its URL into a 
web browser. 



 

Questions: 

1. If you want to access your files from many devices, where should you store them? 
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________ 

2. Describe 3 things that you use the Internet for. 
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________ 

3. What is the difference between the Internet and the World Wide Web? 
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________ 
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Lesson 1 The Computer System 

   
Task 1  

A computer is made from how many parts? …………………………………… 

 

What are these parts called? 

……………………………………………………………………………………………………………………………………………... 

……………………………………………………………………………………………………………………………………………... 

 

Task 2  

Write the definition of hardware. 

……………………………………………………………………………………………………………………………………………... 

……………………………………………………………………………………………………………………………………………... 

 

Task 3 

Write the definition of software. 

……………………………………………………………………………………………………………………………………………... 

……………………………………………………………………………………………………………………………………………... 

……………………………………………………………………………………………………………………………………………... 

 

Task 4 

Your Thoughts on what a computer system does. 

……………………………………………………………………………………………………………………………………………... 

……………………………………………………………………………………………………………………………………………... 

……………………………………………………………………………………………………………………………………………... 
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Task 5 

Explain what a computer system does. 

……………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………… 

Lesson 2 The Hardware Diagram 
Task 1 

  Draw the Computer Hardware diagram below (remember to use a ruler and draw the arrows!!) 

 

 

 

 

 

 

 

Task 2  Fill in the gaps to complete the hardware diagram below. 
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Task 3      

a) What word can we use to describe input and output hardware? 

…………………………………………………………………………………………………………………………………………… 

b) What is a peripheral? 

……………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………… 

Task 4      Complete the table below 

 
 

Name of peripheral Input or Output? 

 
 

  

 
 
 
 

  

 
 
 

 

  

 
 
 
 

  

 
 
 
 

  

 
 
 
 

  

 
 
 

  

 
 
 

  

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=Tnq_LAQ7fZSJ-M&tbnid=RbEQA8drls4FFM:&ved=0CAUQjRw&url=http://www.mouse2house.co.uk/blog/speakers/5-pc-speakers-to-go-gaga/&ei=y4tyUpf6C4iu0QXCwoDgDQ&bvm=bv.55819444,d.ZG4&psig=AFQjCNFjmtwRokP0RjZE01vEWlktzlo76w&ust=1383324959523172
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Task 5      Name the storage hardware below 

 

 

   ……………………………………………………………. 

 

 

   ……………………………………………………………. 

 

 

   ……………………………………………………………. 

 

 

 

   ……………………………………………………………. 

 

 

Task 6 

Fill in the gaps with the words listed below. Each word should be used once.  

processed |   storage    |      output    |     peripherals |       touch   |     input  |     USB memory stick 

 

Hardware can be defined as the part of the computer system that we can …………………………. 

Hardware like the keyboard is responsible for ………………………… data. This data is then ………………………….  

Once the data is processed it could be received by the …………………………   hardware like the monitor. 

Finally, the data that can be stored on devices like the hard drive or a ………………………………………………….. This  

is known as …………………………… hardware. All these pieces of input, output and storage hardware are known 

as ………………………. 

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=EAAKsSeCAn0-TM&tbnid=M36ml8R-A05T2M:&ved=0CAUQjRw&url=http://commons.wikimedia.org/wiki/File:CD-ROM.png&ei=ZItyUq3MMoqi0QWZ5YH4BA&bvm=bv.55819444,d.ZG4&psig=AFQjCNGWfBi2lhI5IyYx4m7nNKhI9np8gQ&ust=1383324871782451
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Lesson 3 Internal Hardware 

Task 1   Name the internal hardware below  

 

                                                                    

a) __________________                   b) ________________________                    c) ____________________ 

 

Task 2   What is the function of the CPU/processor? 

________________________________________________________________________________________  

________________________________________________________________________________________  

 Task 3   What is the function of RAM? 

________________________________________________________________________________________  

________________________________________________________________________________________  

 ________________________________________________________________________________________  

Task 4   What is the function of the hard disk? 

________________________________________________________________________________________  

________________________________________________________________________________________ 

 

 

 

 

 

 

 

 

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=Vmn9pK5TdxNzjM&tbnid=wXFahVFf324UxM:&ved=0CAUQjRw&url=http://tuffcomputercompany.com/blog/?p=46&ei=xgUBUtP5Iaiq0QXHi4HoCQ&bvm=bv.50310824,d.d2k&psig=AFQjCNGJfjm061uDRcZ2FvKKuoBtQc_XYQ&ust=1375885118542064
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Lesson 4 Von Neumann Vs Embedded Systems 

Task 1   There are two types of computer you need to know, they are: 

a) ___________________________________________________________________________  
 

b) ___________________________________________________________________________ 
 

 

Task 2    

a) Who was Von Neumann? 

________________________________________________________________________________ 

________________________________________________________________________________ 

b) Give three examples of computers that use the Von Neumann design  
 

1) ___________________________________________________________________________   
 

2) ___________________________________________________________________________  
 

3) ___________________________________________________________________________   
 

 
c)  What are the three things you can do to software on a computer that uses the Von Neumann 

design?  
 
1) ___________________________________________________________________________   

 
2) ___________________________________________________________________________  

 
3) ___________________________________________________________________________   

Task 3    

a) What is an embedded system? 

________________________________________________________________________________ 

________________________________________________________________________________  

 

**Turn the page over to complete Task 3** 
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b) What are the four characteristics of embedded systems?  
 

1) ___________________________________________________________________________   
 

2) ___________________________________________________________________________   
 

3) ___________________________________________________________________________   
 

4) ___________________________________________________________________________   
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Name: ________________________________________________________  

Teacher: ______________________________________  

Year: _________________________________________ 

Year 7 1.5 System Software 

Lesson 1 Software introduction 
What is a computer made of? 

A computer is made of two parts, hardware and software. 

What is hardware? 

Hardware is the physical part of the computer, which you can touch. For example, the 
keyboard, the mouse, the monitor, the CPU and RAM. 

 

What is software? 

Software is a list of instructions, that programmers write. The instructions are processed / 
run by the hardware.   

   

 

What types of software are there? 

There are three types of software:  

a) Operating systems: Like Microsoft Windows, Mac OS, Linux, Android and  iOS. 

                                                                    

Programmer 

Software 
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b) Application software: Like word processors (Microsoft Word), web browsers (Google 
Chrome) or video social networking tools (TikTok) 

 

  
c) Utility software: Like an antivirus (like Windows Defender) or a compression tool (like 

WinRAR).  

                 

Lesson 2 Applications and Utility Software 
What is application software? 

Application software is software that allows the user to be productive and perform a task. 

What types of application software are there? 

This is not a complete list,  

• Word processor – You use these to create written documents, like letters and school 
coursework. Examples: Microsoft Word, Apple Pages, LibreOffice Writer. 
 

              
 

• Messaging software – You use these to send instant messages. Examples: WhatsApp 
and iMessage. 
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• Web browser – You use these to visit websites. Examples: Google Chrome, Microsoft 
Edge, Mozilla Firefox and Apple Safari. 

                           
• Spreadsheet – You use these to organize data and make calculations. Examples: 

Microsoft Excel, Google Sheets, Apple Numbers and LibreOffice Calc. 

 
• Presentation software – You use these to create slide shows to present information. 

Examples: Microsoft PowerPoint, Apple Keynote, Google Slides and LibreOffice 
Impress. 

          
• Music player – You use these to manage and play audio files. Examples: Spotify, iTunes 

and YouTube Music. 

 
• Video editor – You use these to cut and reorganize video files. Examples: FinalCut, 

Premiere Pro, Hitfilm and DaVinci Resolve. 
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Warning! Some application software is linked to a service. For example, the YouTube app 
which can be installed in your phone is linked to the YouTube service.  The Facebook app on 
your phone is linked to Facebook as a service.  If you are going to use one of those examples, 
make sure to indicate that you are talking about the phone app. 

What is utility software? 

Utility software is designed to maintain the performance of a computer so that it runs 
smoothly. The exam board calls this doing housekeeping duties. 

         

What types of utility software are there? 

• Defragmentation software – Reorganises data on a hard disk so that the computer can 
access it more quickly. Examples: Windows Disk Defragmenter and Defraggler. 
 

    
 

• Compression Software – Makes files smaller so that they take less space on secondary 
storage. Examples: WinZip, WinRar and 7Zip. 
 

 
 

Fragmented data 
with files divided in 

separated parts  

Defragmented data 
with the data for 
each file joined 

together 
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• Encryption Software– Changes data into cipher text (unreadable code) so that only 
you can use it. This protects your data if hackers manage to get it. Examples: Microsoft 
Bitlocker and VeraCrypt. 

         
• Backup Software – Makes copies of your files on another location, so that you can 

recover your files if something goes wrong. Examples: Google BackUp and Sync, Apple 
TimeMachine. 
 

           

 

Lesson 3 Operating Systems 
What is an operating system? 

An operating system (OS) is group of programs (software) that does two main things: 

1. manages the computer resources (RAM, CPU, Hard disk and software) 
2. provides a user interface (UI) for the user to interact with and control the computer. 

How does a user control a computer? 

Users control computers by interacting with the User Interface (UI) provided by the 
Operating System (OS). For example, you control your phone by touching icons or “keys” in 
the virtual keyboard and you control a desktop computer by clicking on icons and typing on 
the physical keyboard. 
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What does the operating system manage? 

The operating system manages the computer resources, both hardware (RAM, CPU and 
Hard Disk) and software. 

What operating systems are there? 

 

Windows: Windows and operating system developed by Microsoft. It is mostly used in 
desktop and laptops computers. We use Windows at school. 

 

  

The user 

Uses the UI to interact with  

Manages 

Manages 

Application 
Software 

Hardware  

Operating System 

Utility 
Software  
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MacOS: MacOS is Apple’s operating system for desktop and laptop computers. If you have an 
iMac, MacBook or MacPro, you are using MacOS. 

 

Android: Android is an operating system developed by Google and most popular on mobile 
phones, although it can also be used for tablets. 

 

iOS: iOS is Apple’s operating system for mobile phones (iPhone) and the iPod Touch.  

 

ChromeOS: ChromeOS is an operating system developed by Google. It is most popularly used 
with small laptop computers. 
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Lesson 1 Software Introduction  

   
Task 1  

What are the names of the two parts that make a computer? 

a) _________________________________  

b) _________________________________ 

Task 2  

Write the definition of hardware. 

___________________________________________________________________________  

___________________________________________________________________________  

___________________________________________________________________________  

 

Task 3  

Write the definition of software. 

___________________________________________________________________________  

___________________________________________________________________________  

___________________________________________________________________________  

 

Task 4   

Write the 3 types of software and one example for each type.  

a) _______________________________________________________________________  

b) _______________________________________________________________________  

c) _______________________________________________________________________  
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Lesson 2 Application and Utility Software 
Task 1 Do parts a and b of this task. 

a) Define Application software 

____________________________________________________________________________  

____________________________________________________________________________  

____________________________________________________________________________  

b) Write 4 types of application software and what we use them for. 
 

a) _______________________________________________________________________  

b) _______________________________________________________________________  

c) _______________________________________________________________________  

d) _______________________________________________________________________  

Task 2 

a) Define utility software 

____________________________________________________________________________  

____________________________________________________________________________  

___________________________________________________________________________  

Task 3 Write 3 examples utility software and what they do. 

 
a) _______________________________________________________________________  

_______________________________________________________________________  

_______________________________________________________________________ 

b) _______________________________________________________________________  

_______________________________________________________________________  
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_______________________________________________________________________ 

c) _______________________________________________________________________  

_______________________________________________________________________  

_______________________________________________________________________ 

Lesson 3 Operating System 
Task 1 Define operating system (3). 

____________________________________________________________________________  

____________________________________________________________________________  

____________________________________________________________________________  

 

Task 2) Complete a and b. 

a) What does a person use to control a computer? 

____________________________________________________________________________  

____________________________________________________________________________  

____________________________________________________________________________  

b) Fill in the boxes in this diagram that shows what the operating system does 
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Task 3  Write the 4 examples of operating systems we use.  

a) _______________________________________________________________________  

b) _______________________________________________________________________  

c) _______________________________________________________________________  
  

d) _______________________________________________________________________ 
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Name: ________________________________________________________  

Teacher: ______________________________________  

Year: _________________________________________ 

Year 7 1.1 Systems Architecture 

Lesson 1 What is a computer 
What is a computer? 

A computer is a system where you input data, it processes the data and then outputs data.  

 

 

 

What is a computer made of? 

Computers are made of two parts: hardware and software.  
 

                                  =                     + 
What is hardware? 

Hardware is the physical part of the computer. It is the part that you can touch.  

Hardware includes the electronic components that are inside the computer. 

What is software? 

Software is a list of instructions, that programmers write. The instructions are processed / 
run by the hardware.   

 

Inputs Data  

Processes Data Outputs Data 

Computer  

Hardware  Software 

Programmer 

Software 
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Lesson 2 Hardware Diagram 
What does a computer do? 

A computer inputs data,  processes the data and outputs data. Sometimes we  want to store 
the data to process it later. All these computer activities are represented in the hardware 
diagram that you see below.  

 

 

 

 

 

 
 

The arrows in the diagram show how the data moves.  

1) So the data is first input, then processed.  
2) From being processed the data can either be stored or be output.  
3) The data that is stored can go back to being processed, that is why there is an arrow 

coming into and one going out from storage. 

In the hardware diagram, if a box only has a box coming out, that box is the input box. Look 
at the examples below.  

 
 
 
 
 

  

 

If the box only has one arrow coming in, that box is the output box. Look at the example 
below.  

 
 
 
 
 

  

 

Inputs Data  

Processes Data Outputs Data 

Stores Data 

Inputs Data 
Inputs Data 

Inputs Data 

Outputs 
Data 

Outputs Data Outputs 
Data 
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If the box has two arrows coming in and two out but going to different boxes, that box is the 
processing box. Look at the examples below. 

 
 
 
 
 

  
 
 
 
 
 

 

If the box has two arrows coming in and two out, it is the storage box 

 
 
 
 
 

  

 

What are peripherals? 

A peripheral is any hardware connected to a computer that inputs or outputs data. 

Examples of peripherals 

Picture  Name  Function 
 
 
 
 
 
 

 
 

Mouse 

Input 
The mouse is used to input the 
position of the pointer.  

 

 
 

Keyboard 

Input 
The keyboard is used to input 
characters (text).  

 

 
 
 

 
Microphone 

Input 
The microphone is used to input 

sound. 

Processes Data  

Processes Data  

Processes Data  

Stores Data 

Stores Data 

Stores Data 
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Picture  Name  Function 
 

 
 

 
Webcam 

  Input 
The webcam is used to input 

images. 

 

 
Scanner 

  Input 
The scanner is used to input 
images (often documents). 

 

 
Monitor 

  Output 
The monitor is used to output 
images (which can include text). 

 

 

Printer 
  Output 
The printer is used to output 
documents and images to paper. 

 

 

Speakers 
  Output 
The speakers are used to output 
sound. 

 
 

 

Headphones 
  Output 
The headphones are used to 
output sound. 

 

What are storage devices? 

Storage devices are where computers store the data.  

Picture  Name  Function 
 

 
 

 
DVD/CD/BluRay 

Storage 
 

These disks are used to 
permanently store data. 

 

 

 

Magnetic 
Hard disk 

Storage 
 

These disks are used to 
permanently store data. 

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=Tnq_LAQ7fZSJ-M&tbnid=RbEQA8drls4FFM:&ved=0CAUQjRw&url=http://www.mouse2house.co.uk/blog/speakers/5-pc-speakers-to-go-gaga/&ei=y4tyUpf6C4iu0QXCwoDgDQ&bvm=bv.55819444,d.ZG4&psig=AFQjCNFjmtwRokP0RjZE01vEWlktzlo76w&ust=1383324959523172
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=EAAKsSeCAn0-TM&tbnid=M36ml8R-A05T2M:&ved=0CAUQjRw&url=http://commons.wikimedia.org/wiki/File:CD-ROM.png&ei=ZItyUq3MMoqi0QWZ5YH4BA&bvm=bv.55819444,d.ZG4&psig=AFQjCNGWfBi2lhI5IyYx4m7nNKhI9np8gQ&ust=1383324871782451
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Picture  Name  Function 
 

 
 

 

USB stick / 
Memory stick 

Storage 
These drives are used to 
permanently store data. 

 

 
Sim card 

Storage 
These cards are used to  
permanently store data. 

 

Lesson 3 Internal Components 
What important components are inside a computer? 

There are many different components inside of a computer, but you only need to know 3 in 
year seven. 

1. The Central Processing Unit or CPU (also called processor) 
2. The Random Access Memory or RAM 
3. The hard disk 

What is the CPU and what does it do? 

 

The CPU (Central Processing Unit) processes data and instructions. 

 

 

 

 

 

 

CPU (Processor) 
Input 

Storage 

Data 

Data 

Output 

Data 
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What is RAM and what does it do? 

 

 

 

RAM is a type of memory that stores data and instructions on a temporary basis. If the 
computer has no power, the data is lost.  This is because RAM stores the data and 
instructions of the software that is currently running.  

What is a hard disk and what does it do? 

 

 

 

 

 

The hard disk stores data and instructions on a permanent basis. That means that the data 
is not lost when the computer has no power.  

 

Lesson 4 Von Neumann Vs Embedded Systems  
What are the two types of computer system you need to know? 

a) Von Neumann design 
b) Embedded system 

Who was Von Neumann?  

Von Neumann was a computer scientist. In 1945 Von 
Neumann created a computer design that is still used today.  

What was special about the Von Neumann design? 

The Von Neumann design made it possible to add, delete and update software.  

Which computers use Von Neumann design? 

Most modern computers use the Von Neumann design: Smart phones, tablets, games 
consoles, laptops and desktop computers, all use the Von Neumann design.  

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=Vmn9pK5TdxNzjM&tbnid=wXFahVFf324UxM:&ved=0CAUQjRw&url=http://tuffcomputercompany.com/blog/?p=46&ei=xgUBUtP5Iaiq0QXHi4HoCQ&bvm=bv.50310824,d.d2k&psig=AFQjCNGJfjm061uDRcZ2FvKKuoBtQc_XYQ&ust=1375885118542064
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What is an embedded system?  

An embedded system is a computer that:  

1) Is part of a bigger machine. For example, it is part of a microwave or a car.  
2) Has one single purpose. That means that they do only one thing. For example, the 

computer controlling automatic doors only controls if they open or close.  
 

                      

How can you tell that a computer is an embedded system? 

There are 4 things that tell you that a computer is an embedded system: 

1) The computer only has one job (controlling the washing machine, controlling the 
gates) 

2) You cannot install new software and you cannot update the software on it.  
3) The user interface (how you control the computer) is limited (a few buttons and dials 

for a microwave, a sensor for the automatic gates). 
4) It responds quickly to instructions (imagine the trouble if the automatic door does not 

open when there is someone walking towards it!) 
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 LESSON 1: Introduction to binary 

What is binary? 

Binary is a number system that only uses two digits: 1 and 0. All information that is processed 
by a computer is in the form of a sequence of 1s and 0s. Therefore, all data that we want a 
computer to process needs to be converted into binary. 

The binary system is known as a ‘base 2’ system. This is because: 

• there are only two digits to select from (1 and 0) 
• when using the binary system, data is converted using the power of two. 

 

Understanding denary 

People use the denary (or decimal) number system in their day-to-day lives. This system has 10 
digits that we can use: 0, 1, 2, 3, 4, 5, 6, 7, 8 and 9. 

The value of each place value is calculated by multiplying by 10 (ie by the power of 10). The first 
few place values look like this: 

Converting from binary to denary 

To convert a binary number to denary, start by writing out the binary place values. In denary, the 
place values are 1, 10, 100, 1000, etc – each place value is 10 times bigger than the last. In 
binary, each place value is 2 times bigger than the last (ie increased by the power of 2). The first 
few binary place values look like this: 

128 64 32 16 8 4 2 1 

Working out the value of 1010 1000: 

128 64 32 16 8 4 2 1 

1 0 1 0 1 0 0 0 

1×128 + 0×64 + 1×32 + 0×16 + 1×8 + 0×4 + 0×2 + 0×1 

128 + 0 + 32 + 0 + 8 + 0 + 0 + 0 

 

So 1010 1000 in binary is equal to 168 in denary. 

In computing, an overflow error can occur when a calculation is run but the computer is unable to store the 
answer correctly. All computers have a predefined range of values they can represent or store. Overflow 
errors occur when the execution of a set of instructions return a value outside of this range. 
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Task 1:        

1) What is binary? 
_____________________________________________________________________
_____________________________________________________________________ 
 

2) What kind of number system used in everyday life? 
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________ 
 

3) What would the denary number 3 be in Binary? 
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________ 
 

4) What kind of ‘base’ system is binary known as?  
_____________________________________________________________________
_____________________________________________________________________
____________________________________________________________________ 

Task 2: 
1- What is an overflow error? 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 

Glossary of words: 
1. binary 
A number system that contains two symbols, 0 and 1. Also known as base 2. 
2. data 
Units of information. In computing there can be different data types, including integers, 
characters and Boolean. Data is often acted on by instructions. 
3. denary 
The number system most commonly used by people. It contains 10 unique digits 0 to 9. 
Also known as decimal or base 10. 
4. place value 
The value of the place, or position, of a digit in a number 
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LESSON 2: DENARY TO BINARY CONVERSIONS 

 

TASK 2:  
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LESSON 3: BINARY TO DENARY CONVERSIONS 

To the right you see a small recap on how 
you convert from binary to denary. Ensure 
you draw the binary table which goes: 
 
128    64    32    16    8    4    2    1  
  
Insert your binary number below the table 
and add togther the units where 1’s are.  
 

We have the binary number below  

“11010111” if we insert this into the binary 
table we get: 

128 + 64 + 16 + 4 + 2 + 1  

128    64    32    16    8    4    2    1  
  1        1      0     1      0    1    1    1  =  215  <  And that is our answer. We have now converted from binary 
into denary. 
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Task 1: 
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Task 2:  
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LESSON 4: BINARY ADDITION  

When two numbers are added together in decimal, we take the first number, add the 
second number to it, and get an answer. For example, 1 + 2 = 3. 

When we add two binary numbers together the process is different. 

There are four rules that need to be followed when adding two binary numbers. These are: 

• 0 + 0 = 0 

• 1 + 0 = 1 

• 1 + 1 = 10 (binary for decimal 2) 

• 1 + 1 + 1 = 11 (binary for decimal 3) 

Example - adding 01 + 10 

 

Result in binary - 11 (which is decimal 3) 
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1 + 1 = 0, carry 1 

1 + 0 + 0 = 1 

0 + 1 = 1 

Result in binary - 110 (which is decimal 6)  

Example - adding 01010011 + 01110110 

1 + 0 = 1 

1 + 1 = 0, carry 1 

1 + 0 + 1 = 0, carry 1 

1 + 0 + 0 = 1 

1 + 1 = 0, carry 1 

1 + 0 + 1 = 0, carry 1 

1 + 1 + 1 = 1, carry 1 

1 + 0 + 0 = 1 

 

Result in binary - 11001001 (which is decimal 201). You can check your answers by 
converting each binary number into decimal and checking your addition. In this example, 
01010011 is 83 in decimal and 01110110 is 118 in decimal. So, 83 + 118 is 201. 
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Overflow 

Overflow occurs when the result of a calculation requires more bits - place values - than are 
in the available range. 

For example, when using eight bits, the largest number that can be recorded is 11111111 
(decimal 255). When adding together two eight-bit numbers, a situation may occur when 
the result requires more than eight bits to hold it. For example, adding the binary numbers 
11111110 (decimal 254) and 00000010 (decimal 2) would give: 

The result is actually 10000000 (decimal 256), which requires nine bits. However, as only 
eight bits are available to hold the number, the result would be 00000000 (decimal 0). 

As you can see, overflow can have serious consequences for the validity of calculations. 
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TASK 1: 
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TASK 2: 
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LESSON 5: BINARY ADDITION PT.2  

TASK 1:  
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TASK 2:  

Covert all answers from Task 1 into Denary: 

1) 

2) 

3) 

4) 

5) 

6) 

7) 

8) 

9) 

10) 

11) 

12) 

13) 

14) 

15) 

16) 
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LESSON 6: BINARY SUBTRACTION 

Binary Subtraction 

The subtraction of the binary digit depends on the four basic operations 

0 – 0 = 0 
1 – 0 = 1 
1 – 1 = 0 
10 – 1 = 1 

The above first three operations are easy to understand as they are identical to decimal 
subtraction. The fourth operation can be understood with the logic two minus one is one. 

For a binary number with two or more digits, the subtraction is carried out column by 
column as in decimal subtraction. Also, sometimes one has to borrow from the next higher 
column. Consider the following example. 

 

The above subtraction is carried out through the following steps. 

0 – 0 = 0 

For 0 – 1 = 1, taking borrow 1 and then 10 – 1 = 1 

For 1 – 0 , since 1 has already been given, it becomes 0 – 0 = 0 

1 – 1 = 0 

Therefore, the result is 0010. 

 

 

 

 

https://circuitglobe.com/wp-content/uploads/2016/09/binary-subtraction.jpg
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TASK 1: 
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TASK 2: 
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LESSON 7: BINARY SUBTRACTION CONTINUED 

TASK 1: 
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TASK 2: 
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LESSON 8: AN INTRODUCTION TO HEXADECIMALS  

  

  

Example) Convert Hex (1A) to binary code.  

The general idea is that for every Hex character you have, you will need one 4bit binary system to convert it into 
binary code. To convert this example (1A) you will need to split the ‘1’ and the ‘A’ apart and put them into their own 
individual 4bit binary systems, as shown below.   

  
Hex (1) holds the same value as the denary/decimal number 1 and is much the same in binary (0001) (This is how 
binary (1) is represented in a 4bit system). Following the same pattern: As you can see from the table above the 
example, Hex (A) is equal to the number 10 in denary/decimal and is also equal to 1010 in binary code.   

In order to get the full binary code for Hex (1A), you now simply need to combine the two 4bit binary systems as you 
see them above. The example below shows you the result:  

  
The two 4bit binary systems have now been combined and one 8bit binary system has now been created as a result. 
The key difference between the two 4bit binary systems and the 8bit system, is that the numbers represented in 
denary now increment by the power of 2, (like in a normal binary to denary conversion table). However, the results 
of ‘1’ and ‘A’ follow the same pattern in the 8bit binary system as they did in the two 4bit binary systems. Therefore, 
you have the accurate binary code for Hex (1A). In theory, you can now work out the denary from the 8bit binary 
system as well.  

Converting Hexadecimal to binary and then to denary, try the questions found over the page.  
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TASK 1: CONVERT THE FOLLOWING HEX NUMBERS INTRO DENARY 

 

Q1) 1B   

  

Q2) AA  

  

  

Q3) 1F  

  

Q4) 2A  

  

  

Q5) BB  

  

Q6) 2E  

  

  

Q7) 3A  

  

  

Q8) CC  

  

  

Q9) 3D  

  

  

Q10) 4A  
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 TASK 2: CONVERT THE FOLLOWING HEX NUMBERS INTRO DENARY 

  
  

Q11) DD  

  

Q12) 4C  

  

  

Q13) 5A  

  

  

Q14) EE  

  

Q15) 5B  

  

  

Q16) 6A  

  

  

Q17) FF  

  

  

Q18) 7F  

  

  

Q19) A0  

  

  

Q20) 8A   
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WORKING OUT SPACE BELOW 
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LESSON 9: HEXADECIMALS CONTINUED 

TASK 1:  

 

 

 

 

 

TASK 2: 
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LESSON 10: EXAM BASED QUESTIONS 

1) A car has many types of embedded systems.  

(a) An embedded system processes binary numbers  

The speed limit for some roads is 60 miles per hour. 

 Convert the denary number 60 to 8-bit binary.  

____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________ 

 (ii) The car displays speed limits in denary. Convert the 8-bit binary number 0010 0011 to denary.  

____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________ 

 (iii) The embedded system adds numbers in binary.  

Complete the table to show the result of 0010 0011 + 0100 1010  
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11 ANSWERS: 

LESSON 1 

TASK 1: 

1) Binary is a number system that only uses two digits: 1 and 0. All information that is 
processed by a computer is in the form of a sequence of 1s and 0s. Therefore, all data that 
we want a computer to process needs to be converted into binary. 

2) Denary 

3) 0000011 

4) Base 2 

TASK 2: 

In computing, an overflow error can occur when a calculation is run but the computer is 
unable to store the answer correctly. All computers have a predefined range of values 
they can represent or store. Overflow errors occur when the execution of a set of 
instructions return a value outside of this range. 

LESSON 2 

TASK 1: 
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TASK 2: 
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LESSON 3 

TASK 1: 
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TASK 2: 
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LESSON 4 
TASK 1: 

 



32 | P a g e  
 

 

  

TASK 2: 
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LESSON 5 
TASK 1: 
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TASK 2:  

Covert all answers from Task 1 into Denary: 

1) 251 

2) 307 

3)341 

4)401 

5)448 

6)493 

7)318 

8)247 

9)277 

10)169 

11)247 

12)253 

13)325 

14)388 

15)378 

16)414 
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LESSON 6 
TASK 1: 
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TASK 2: 
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LESSON 7 
TASK 1: 
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TASK 2: 
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LESSON 8 
TASK 1: 
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TASK 2: 
 

 
 
 
 
 
 
LESSON 9 
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TASK 1: 
 
 
 

TASK 2: 
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LESSON 10 
TASK 1: 
1 (i) - 0011 1100 
(ii)   -  35 
(iii)   0110 1101 
 

KEY WORDS –  

Binary 

Base 2 numbers. Only digits ‘1’ and ‘0’ are allowed. 
 
Bit 
The smallest unit of data – a bit can take the value of ‘0’or ‘1’, alternatively expressed as ‘false’ or 
‘true’. 
 
Byte 
The smallest addressable unit of data in a computer. Usually 8 bits. 
 
Gigabyte (GB) 
1024 megabytes 
 
Kilobyte (kB) 
1024 bytes 
 
Megabyte (MB) 
1024 kilobytes 
 
Nibble 
Half a byte 
 
Terabyte (TB) 
1024 gigabytes 
 
Binary 
Numbers expressed in base 2. 
 
Decimal (denary) 
Numbers expressed in base 10. 
 
Hexadecimal 
Numbers expressed in base 16. 
 
Overflow 
An error caused by attempting to store a number that is too large for the number of bits available. 


	Hardware & Software
	Types of software
	The software in a computer system enables the hardware to function and the user to perform tasks. Software within a computer system is divided into two main types, system software and application software.
	System software
	Application software
	User interfaces

	KS3 Algorithms
	Decomposition
	Abstraction
	Pattern recognition
	Flowcharts


	KS3 Networks workbook 
	Year 7 - System Architecture (Worksheets)
	Year 7 - System Software (Revision Guide)
	Year 7 - System Software (Worksheets)
	Year 7 - Systems Architecture (Revision Guide)
	Year 7-9  Data Rep Booklet (2)
	What is binary?
	Understanding denary
	Converting from binary to denary
	Working out the value of 1010 1000:

	Overflow
	Binary Subtraction


