O )} International

Oxford
O—e
" Lower Secondary

Student Bdok

01001010011101010

)

e )

(
£

OXFORD




Introduction

o The nature of technology:
Understanding networks

11 Network hardware

1.2 How a network fits together

4
6
10

1.3 Sending messages over the internet 14

1.4 Sending messages: a simulation
1.5 Connecting to a network

1.6 In the cloud

Check what you know

e Digital literacy:

Computers and learning
2.1 Using computers for learning
2.2 Using computers for discovery
2.3 What is e-learning?
2.4
2.5 Create an e-learning slide
2.6 Add a test question
Check what you know

Starting your e-learning project

6 Computational thinking:
Team Manager

3.1 Make alist

3.2 Work with list elements

3.3 Block bad input

3.4 Traverse a list

3.5 Menu of choices

3.6 Activate the menu choices

Check what you know

18
22
26
30

34
38
42
46

54
58

62

70
74
78
82

o Programming:
Atom Finder

4.1 Amend a program

4.2 Make and use procedures
4.3 Linear search

4.4 Linear search procedure
4.5 Two types of search

4.6
Check what you know

Binary search

e Multimedia: Creating and
sharing digital media assets

5.1 Plan a media project

5.2 Understand requirements

5.3 Make technology choices

5.4 Create and share content

5.5 Make a rough cut of your video

5.6 Make and share the final cut

Check what you know

0 Numbers and data:
Mobile Medical Services

6.1 What medical supplies do
you have?

6.2 Surplus or shortfall?

6.3 Can you do more?

6.4 What to order?

6.5 Summary data

6.6 Plan for the future

Check what you know

Glossary

116
118
122
126
130
134
138
142

144

146
150
154
158
162
166
170

172



Introduction

Delivering computing to young learners
Oxford International Primary and Lower Secondary
Computing is a complete syllabus for computing
education for ages 5-14 (Years 1-9). By following the
program of learning set out in this series, teachers can
feel reassured that their students have access to the
computing skills and understanding that they need for
their future education.

Find out more at:
www.oxfordsecondary.com/computing.

Structure of the book

This book is divided into six chapters, for Year 8

(ages 12-13).

0 The nature of technology: Introduction to
computer networks and internet services

9 Digital literacy: Using online research for learning
and discovery

o Computational thinking: Writing a program using
a data structure

O Programming: Using procedures or functions and
comparing algorithms

9 Multimedia: Using technology creatively to
make a video

0 Numbers and data: Using technology to
analyse data

What you will find in each unit

e Introduction: An unplugged activity and a class
discussion help students to start thinking about
the topic.

e Lessons: Six lessons guide students through
activity-based learning.

e Check what you know: A test and activities allow
you to measure students’ progress.

What you will find in the lessons

Although each lesson is unique, they have common
features: learning outcomes for each lesson are set
out at the start; learning content delivers skills and
develops understanding.

‘m Every lesson involves a one or more learning
activities for the students.

TS Activities to extend students who are
able to do more.

@I A short test of four questions, of progressive
difficulty, to check students’ understanding of
the lesson.

Additional features
You will also find these features throughout the book:

S5 The word cloud builds vocabulary by
identifying key terms from the unit.

Suggestions for creative and artistic work.

Extra tasks that can be taken outside the
classroom and into the home.

Ol Advice on using computers
responsibly in life.

[ Key terms are identified in the text and defined
in the glossary at the end.

Assessing student achievement

The final pages in each unit give an opportunity to

assess student achievement.

@ Developing: This acknowledges the achievement
of students who find the content challenging but
have made progress.

® Secure: Students have reached the level set out in
the programme for their age group. Most should
reach this level.

® Extended: This recognises the achievement of
students who have developed above-average skills
and understanding.

Questions and activities are colour-coded according
to achievement level. Self-evaluation advice helps
students to check their own progress.

Software to use

We recommend Python for writing programs at this
age. For other lessons, teachers can use any suitable
software, for example: Microsoft Office; Google Drive
software; LibreOffice; any web browser.

Source files
@ You will see this symbol on some of the pages.

This means that there are extra files you can access
to help with the learning activities. For example, half-
completed Python programs or spreadsheet files.

To access the files, go to www.oxfordowl.co.uk and
navigate to the ‘Oxford International Secondary
Programme’ page then ‘Oxford International Secondary
Computing’

Teacher’s Guides
For more on these topics, look at the Teacher’s Guide
that accompanies this book.



The nature of technology:

Understanding networks

You will learn
P about network hardware and how the components work together

P how messages are sent over the internet
» about packet switching

P how to connect to a network and how to solve problems with network
connections

» about cloud storage and other services in the cloud.

In Student Book 5 you learned how to look for
clues that tell you there is a network in your
school. You learned that networks use special
hardware such as hubs and routers. In this unit
you will learn more about networks. You will
learn about the hardware components of a
network and how they are connected. You will
learn how messages are sent over the internet.
You will also learn how to connect to a network
and how to solve some of the problems you
might experience along the way. Finally, you will
learn about cloud storage and other services

in the cloud.

(&) Unplugged

What do you know about network
connections? Look around the
room you are in and make a note
of everything you can see that
tells you there is a network in

the room. If there is time, take
pictures or make drawings.

Learning outcomes: Explain how computers communicate; Describe internet services (for example, cloud storage)

®




network hub

switch server router packets
packet switching cloud
data centre  wireless access point

fTalk about...

In 2019, more than half
(around 56%) of the
world’s population had
access to the internet.

The number of people
with access to the
internet varies in
different parts of the
world. The rates are high
in Europe, North America
and parts of Asia. In parts
of Africa, access to the
internet is still very low.

Is it fair that some people
are unable to access the
internet? What do you
think people miss out
on? Is there anything the
rest of the world could
do to make the internet
easier to access?

\_ =

V

A new improved mobile phone service called 5G was introduced in 2019. 5G
provides an internet connection that is faster than home internet links that
run over cables. Some people think that 5G phone networks will become
the way that we access the internet at home in the future.
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Network hardware

Spiral back

In this lesson

4 InStudent Book 5
== you learned about
= two types of
network. There are local
Using networks area networks, like the one
in your school, and wide
area networks like the

You will learn:

P about the hardware needed in a network.

When you use a computer, you are usually using a network.

You may use your school network. If you are at home, you may have internet. Networks use
a broadband network that connects you to the internet. special equipment. You
When you are sending an email, saving a school assignment or learned how to look for
posting your thoughts on a social media site, you use a network. clues that tell you there is
You often don't think about using a network. You save a document a network in your school.

and expect it to be available next time you need it. But what happens
to the file and where does it go?

When we send or receive a message over a network, we use many pieces of
computer hardware. In this lesson you will learn more about network hardware.

Network hardware

Servers and storage

One of the most important pieces of
hardware in a network is a server.
A server is a computer.

The clue to whata server L
does is in the name. % 3
When you go to a restaurant, ——
a waiter serves you food.

The job of a waiter is to make
sure everyone gets the meal
they ordered.

A server stores and sends computer files
and messages to users and to devices
like printers. The job of a serveris to
make sure files go to the person or
device that they are intended for.




Here are some examples of what a server can do.

It can:

» receive a word-processed file and save it to a network storage drive
» find a spreadsheet file you ask for and send it to your computer

P receive an email from you and pass it on to someone else

» receive a request from you to print a file and send the file to a printer.

Different types of servers do different jobs. For example, there are file servers,
print servers and email servers.

What type of server is used for each of the examples?

What job do you think a web server does?

All computers need to store data. Servers are no different. They have storage
devices attached to them. The storage devices used by servers are larger and
faster than the ones in personal computers. This is because network storage is
shared by many people who use the network.

Hubs and switches
When messages are sent out across a network, they need to be sent to the correct
place. Hubs and switches do this job. They work in different ways.

When a hub receives a message,
it sends it to all the computers
that are connected to it. Every
computer checks the message.
The computer that the message
is meant for keeps the message.
The other computers ignore the
message.

When a switch receives a
message, it decides which
computer the message is meant
for. It sends the message only to
that computer.

So, for example, ifa hub is
connected to 20 devices, it
sends a message to all 20
devices. A switch only sends
the message to the deviceit is
meant for.

° syi0Mau Buipueysiapun :ABojouY2a) JO 2injeu YL T



Hubs and switches: advantages and disadvantages

When a network is busy, the extra messages a hub sends out can slow the
network down. A hub is also less secure than a switch. A hacker has more chance
of stealing messages.

A switch is more expensive than a hub and is more difficult to set up. But it is
more secure and works faster.

() Activity

Imagine you work in a computer department. Your manager sends you this email.

lam planning to upgrade the network in our accounts department. The computer
manager wants to use a switch for the network. | have been told a hub would be
cheaper. What is your advice?

Write a short reply to the email.

Routers and modems

A router joins two networks together. Routers
are usually used to connect a LAN or a home
network to the internet.

e TTTITT

When two networks are joined together,
they sometimes use different ways
to send data. It is like two people
talking in different languages.

They can communicate if a translator
works with them. A translator understands both
languages. A translator changes words from one language to the other.

This is the job of a modem in a network. It takes data sent by one network and
translates it into a form that can be understood by the second network.

A wireless access point

Most modern networks allow wireless connection.
This means that devices like laptops and tablets
can connect to the network without having touse a
cable. A wireless connection needs a special piece
of hardware called a wireless access point (WAP).

A WAP is connected to the network by a cable. But
computers can connect to the WAP wirelessly,
without a cable. Several computers can connect

to a single WAP. WAPs are put on ceilings or high on
walls.




A network interface card

A network interface card (NIC) allows a computer or other device to connectto a
network. Most devices come with a NIC fitted.

A standard desktop or laptop computer will be fitted
with two NICs.

» One allows a network cable to be plugged in.
» The other allows a wireless connection.

NICs are fitted inside the computer case but you will .
see the network cable socket on the outside of the case. —~

Look for network hardware at school. Take photos of the hardware you find.
Make a document and label the photos.

If you have a home network, take a photo of your home router and add it to
the document.

Q Extra challenge

Search the web for images of the types of network hardware described in
this lesson.

Paste the images at the end of the document you created in the activity.
Label them.

0 Test

1 Whatdoes a serverdo in a network?

2 What piece of network hardware is used to give a wireless connection?
3 How do a router and modem work together in a network?

4 Explain why you would use a switch in a network instead of a hub.
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How a network fits together

In this lesson
You will learn:
P how the hardware components of a network are connected

P how the hardware components work together.

Home network

Many people have internet connections at home. An internet signal reaches

your home through telephone or special broadband cables. When the internet

connection reaches your home, it is connected to a device called a home router.

In Lesson 1.1 you learned about the devices used in a network. A home router

combines the main devices needed for a network into a single small case that sits

on a shelf or desk. The small home router contains four main components.

» Arouter connects your home to
the internet.

» A modem converts the signals
that pass along telephone or
broadband cables into digital
data your home network can use.

» A switch makes sure that
messages coming into your
home are sent to the correct
computer.

» Awireless access point lets
you connect to the network
wirelessly, from anywhere in
your home.

The photo shows the back of a home router. The yellow cable links the internet
to the router. The four empty sockets allow devices to be plugged into the
router using a cable. The sockets are sometimes used to connect other devices
like a printer.

The three aerials (which look like black sticks in this photo) are connected to
the wireless access point. Not all WAPs have aerials, but aerials can improve
the wireless signal. Most people connect computers to the router using a
wireless connection.

[757) Activity
Which components of a network listed in Lesson 1.1 are not included in a home
router? List them.



@ Explore more

If you have a home broadband connection, examine the home router carefully.
Can you identify the features described in this lesson?

Don’t touch or remove any cables. It is an electrical device so can be dangerous.

Local area network

A local area network (LAN) is much bigger than a home network, but it contains
the same components. The components in a LAN are larger and there are many
more of them. A LAN is not stored in a single case like a home network. LAN
equipment is spread around a building. The equipment is stored in cabinets that
either stand on the floor or are attached to walls.

Connecting LAN components

Network components like servers and switches are

connected by cables.

Two types of cable connect network equipment.

» Copper cable is the most common cable in a network.
Networks use twisted pair cables, made up of pairs of
thin copper wires twisted together. Data is sent along
copper cables as pulses of electricity.

» Fibre-optic cable is made up of thin strands of clear
fibre. Data is sent along fibre-optic cables as pulses
of light.

There are three important differences in the two types of cable.

1 More data can be sent at faster speed along fibre-optic cables. Data is sent as light. Nothing
travels faster than light.

2 Fibre-optic cables can be used over longer distances than copper. Electrical pulses fade as
they travel. Copper cables can only be used over distances of 100 metres.

3 Itischeaper to use copper cable.
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The server room

At the centre of a network is a server room. The room is usually air conditioned.
This is because computer equipment makes a lot of heat. If it gets too hot, the
equipment may break down.

The server room contains all the servers in the network. It also contains hubs and
switches so that the rest of the network can be connected to the servers.

All servers must be connected to a hub or switch. Data passes along a single cable
between the server and a hub or switch. All devices must be connected to a hub
or switch. A single hub or switch can connect to many devices. Each connection
uses its own cable.

When a computer is plugged into a network socket, it is connected to the
network. It sends messages along a cable to the hub or switch. The hub or switch
passes the messages from many devices to and from a server.

The hub room

Sometimes you need to connect an area of a building to a network that is more
than 100 metres away from the server room. This can’t be done with copper
cable. The electrical signal won't transmit that far. So a hub room is set up close
to the area that is going to be connected to the network.



A hub room does not contain servers. It only has switches and hubs. Every
network socket in the distant area is connected to a hub or switch in the hub
room. The hubs or switches in the hub room are connected to the main server
room using a fibre-optic cable. Using a fibre-optic cable means that the network
can be more than 100 metres from the server room.

=3

The diagram shows an area in a school that is going to be connected to the
school LAN. The area contains four classrooms, an IT classroom containing
20 computers, an office and a storeroom.

Each of the classrooms (including the IT classroom)
must have:

» two network connections on the teacher’s desk

IT classroom

.-
HLE
.-
HH

» anetwork connection for a WAP installed on the ceiling. Classroom 1

TheIT classroom should also have:

P asingle network connection for each of the 20 computers

» anetwork connection for a printer.

The office will be used by four teachers. Each will have their
own desk.

» Each desk will have two network connections.

» There will be an extra network connection for a printer in

the office.
°
Draw a copy of the plan. In each room, write the number of SRR
network connections needed. Classroom 3 Classroom 4
How many network connections are needed in total?
Office Storeroom

O Extra challenge

Hubs or switches for the network will be kept in a cabinet on the wall of one of the
rooms. Suggest two rooms that the cabinet could go in.

The school has two spare switches it can use. Each switch has 24 input
connections. Does the school need to buy any more switches?

Vet

1 List four network components that are contained in a home router.
2 What are the two types of cable used in LANs?
3 Give an example of where a fibre-optic cable is used in a LAN.

4 Explain why hub rooms are used in LANs.
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Sending messages over

the internet

In this lesson

You will learn:
P the rules the internet uses to send messages.

Being connected

Being connected to the internet means you can send and receive messages. There
are many types of messages you can send. These include simple text messages,
audio, video and photographs.

To a computer, a text message and a video are treated the same - they are both
digital data. A computer stores all files as digital data made up of zeros and ones.
It sends every file across the internet in the same way.

In this lesson you are going to build a model. You will use it to learn how messages
are sent over the internet. When you have completed the model, it will look like
the one in the diagram. It looks complicated but you will build it step by step
before using it in the next lesson.

Sender

Packetslllz 3|4 SIGIPackets
Router

7/‘-\
JE= O i 0.8
Server A e Server B

9

e

Hr
=
=)

(2]

i
'
'
]
i

Server E

E Server F

Router
Packets | 1 | 2 [ 3 | 4 | 5 | 6 | Packets
Receiver




Lé}) Activity

Get ready to build your model. You will need a large sheet of paper, two or three
coloured pencils or pens, and a ruler. If you don’t have a large sheet of paper, stick
two sheets of A4 printer paper together along the long edge.

First, add a sender section to the top of your sheet. There are three parts to it:
» the word ‘Sender’

» arow labelled ‘Packets’. This row should contain six boxes, numbered 1 to 6.
» abox labelled ‘Router’.

Add a similar section at the bottom of your sheet. This section is called
‘Receiver’ and is a mirror image of the ‘Sender’ section you have drawn at
the top of the page.

Do not draw the sections too large. Leave plenty of room in the centre of
the sheet.

What are packets?

A computer does not send messages as a single section of data over the internet.
Any file that you send over the internet is split into smaller sections before it is
sent. The small sections are called packets. Whether the message is an email, a
photograph or a word-processed file, it is split into small packets before being
sent. This makes sending a message easier for the equipment in the network to
handle. A packet is about the size of this paragraph (about 550 characters). If you
could look inside a packet you would see digital data - 0s and 1s.

When the packets reach their destination, they must be put back together into
the original message. You don’t have to worry about creating packets or putting
them back together. Your computer does it automatically whenever you send a
message over the internet.

Many thousands of packets are sent if you are sending a photograph or another
large message. Each packet is addressed to the person receiving the message.
Each packet is numbered so that the message can be put back together in the
right order.

What does a router do?

In Lesson 1.1, you learned that a router is used to connect your school or home
network to the internet. Every packet in your message will pass through the
router one after the other. When you use the model, you will move packets onto
the router box before they are sent.
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() Activity |

Go back to the model you started to draw. In the space in the centre of your page,
do the following:

P Draw six boxes. Don’t make the boxes too large. Make sure there is plenty of
space between them.

P Label the boxes ‘Server A’ to ‘Server F’. Look back at the diagram on page 14 if
you’re unsure how the boxes should look.

What does a server do?

As discussed in Lesson 1.1, the job of a server is to send files over a network.
When you send a message over the internet, it is split into packets. Each packet
travels in steps across the internet, jumping from one server to another until it
reaches its destination.

[[9") Activity
In this activity you will add links, joining servers in your model together. In the

real world, each server will be linked to many other servers. You will add just two
links from each server in your model. This keep things simple.

To make your model easy to follow, choose two different line styles.
» Use two different colours.

» Label one style of line ‘0’ and the other ‘1.

Add an arrow to indicate the direction of the line.

Start from the router at the top of the page. Draw connections to two servers. Use
different line styles.

Work through each of the servers, adding two links to the other servers in your
model. Make sure each server is linked to at least once.

Router

Server A

Server C




Make sure two lines (one of each style) link to the router in the receiver, as shown
in the image.

Server & \{11\’
B Server F

[o]

. 1]

[ 2 | 2| 3] 4] 5| 6| packes

0 Extra challenge

Look back at the completed model from the start of this lesson. Check the model
you have drawn to make sure it looks the same. If it doesn’t, make sure you
understand where you have made mistakes. Update your model.

How a packet travels over the internet

You have learned that a message is passed from server to server as it finds its
destination. There is no set route for the message. When a server receives a
packet, it must decide where to send it to next. The server will always send a
message along the clearest route, avoiding slow or blocked routes.

a Test

1 Whatis a router used for?

2 How does a packet travel across the internet?

3 Why are internet messages sent as packets?

4 Explain why packets sent over the internet have to be numbered.
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Sending messages: a simulation

In this lesson
You will learn:

P how messages are sent over the internet using the packet switching
method.

A simulation

In this lesson you will use the model you drew in Lesson 1.3 to show how
messages are sent from one computer to another over the internet. The model
shows how a message is sent step by step. You are going to use it in a simulation.
A simulation copies something that happens in real life.

What you know so far
P All data sent over the internet is digital data.

» A message reaches its destination by being passed from server to server over
the internet.

» A message is broken up into small packets before being sent over the internet.

P Arouter is used to connect a local computer to the internet. All messages sent
over the internet will pass through the router.

Preparing for the simulation

You will need:

» your completed model

» atracking table, which you will create in this lesson
» acoin

» six squares of paper, the same size as the numbered squares in the packets row
in your model. Number the squares 1 to 6. These will be your packets of data.

() Activity
Create a table like this.

FaCKet trac

Stepl| Step2 | Step3 | Step4 | Step5 | Step6 | Step7 | Step 8

Packet 1
Packet 2
Packet 3
Packet 4
Packet 5
Packet 6




Playing the simulation

Set up your simulation board. Start by putting the six numbered squares in the
packets row of the ‘Sender’ section. The objective of the simulation is to move the
message through the network of servers to the receiver section.

You are going to flip the coin during the simulation to decide which path each
packet will take between servers. Decide which side of the coin represents ‘0’ and
which represents ‘1" Make a note so that you remember.

Move Packet 1 to the router. Now you are ready to start.

Rules

» Flip the coin at the start of each round. The result will determine which path all
packets will take in that round.

» Move each packet that is in play to the next server using the path (0 or 1)
decided by the coin flip. A packet is ‘in play’ if it is on a server or waiting in the
sender’s router box. It is easier if you move the packets in number sequence
from the lowest to the highest.

P In the table, record the server letter each packet has moved to. When a packet
reaches the receiver router, write an ‘R’ in the table.

acket trac!
Stepl| Step2 | Step3 | Step4 | Step5 | Step6 | Step7 | Step 8

Packetl| A D E F R

Packet2| B D F R

Packet3| B € F

Packet4 | A E_|

Packet5| A

Packet 6

» Move any pieces that have arrived at the receiver router onto the next available
slot in the packets row. Do not put the packets on their matching
slot in the receiver’s packet row. Put them on the next available slot in the
order they arrive. So if Packet 6 arrives fourth in sequence, it goes on slot 4,
not slot 6.

» Move the next sender packet onto the router.

Repeat the instructions until all packets have
moved from the sender to the receiver. It will
take around eight or nine rounds to complete
the simulation. There will be up to three or four
packets ‘in play’ at any time.
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Play the simulation, then answer the questions below. You might want to play the
simulation in a small group.

Look at the tracking table.

» Did all the packets take the same number of steps to reach the receiver?
» Did all the packets take the same route through the network?

» Did any of the packets take the same route through the network?

P Did the packets arrive with the receiver in the same order that they set off from
the sender?

It is possible, in fact likely, that the packets you sent arrived out of sequence.
There is a final step that needs to be added to the model to make sure that the
receiver can understand the message. Do you know what that step is?

Packet switching
The simulation you have just played is a simple way of showing packet switching.

P A message is split into small sections called packets.
P As a packet travels across the internet, it is switched onto the clearest route.

Packet switching is a reliable way of sending messages over the internet. Almost
all messages reach their destination correctly. Packet switching is used to send
data across local area networks as well as the internet.

Packet switching is carried out automatically by your computer and other hardware
in a network. You use packet switching every time you log on to a network.




What a packet contains

You already know that a packet contains a small part of a complete message.
The data in the packet is stored as digital data.

Each packet contains some extra data.

» The address of the person the message is being sent to. When you send an
email, you must always add the address of the person you are sending it to
(for example, a.friend@gmail.com). When your message is split into packets,
each packet must contain the address.

» The sequence number of
the packet. You saw in the
simulation that packets can
arrive at their destination in
the wrong order. A sequence
number allows the receiving
computer to sort the
packets into the right order.

» The total number of
packets in the message. The
receiving computer uses this
information to check ifit has
received all the packets. If
any packets are missing, the
computer sends a message
back to the sender and asks
for them to be re-sent. This
is done automatically so you
don’t have to re-send the
whole message.

O Extra challenge
Sometimes packets get lost as they are sent across the internet. What problem

does that create for the computer receiving a message?

Research the web to find out how packet switching deals with lost packets.

a Test

1 What happens if a packet gets lost when being sent across a network?

2 Name three pieces of information that are included in a packet when it is sent
over a network.

3 Why can packets arrive at their destination in the wrong order?

4 Describe the term ‘packet switching’ in your own words.
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Connecting to a network

In this lesson
You will learn:
» how to connect to a network

P basic troubleshooting methods for network connections.

Types of network connection
There are three main ways to connect to a network.

1 Wired Your computer is connected to a data point on a wall with a
cable. You can only connect to a network if you have a network point
nearby. You cannot move your computer. Wired connections are used
for desktop computers and sometimes for laptops.

2 Wireless (Wi-Fi) A cable isn’t needed for a wireless connection.
Signals are sent between your computer and a wireless access point
(WAP). Lesson 1.1 has more information about WAPs.

Laptop computers, tablets and smartphones connect to networks using

Wi-Fi. Using Wi-Fi means you can move around without easily losing
your connection.

Wireless networks are sometimes available in public places like restaurants or
shops. AWAP in a public place is called a hotspot.

3 Mobile phone Smartphones can connect to the internet using a mobile phone
connection. A connection can be made anywhere there is a phone signal.

How to connect to a network

School network

Everyone who is allowed to use the school
network is given a username and password.
You use the username and password to connect
to the network. The login process is the same
whether you connect by a wired or wireless
connection.

Home network

You do not need a username and password for
your home network. Everyone uses the same
login details. To log in to the network, you

need to know the network name and network
security key for the router. This information is
on a sticker on your router. The network security
key works like a password.




When you switch on your
computer, you will be shown
a list of available networks.
Your computer will detect
your home network and any
other networks close to you.
It will detect your neighbour’s W RajGupta’siMac
network, if they are close
enough, and any public
hotspots.

IDG2
Password

[} show password
O

¥ Ria'siMac Connect automatically
When you click on the name of

your network, you are asked ¥ 62

to enter the network security
key. Entering it correctly will
connect you to the network.
When you have entered the
key once, your computer will
remember it. If you tick the ‘Connect automatically’ box, you won’t need to log on
in future. Your computer will automatically connect to the network.

CANCEL

|
|

W sangeeta Singh's iMac

Solving network problems

When you are solving computer problems, you will be working with electrical
equipment. Your priority is to stay safe. Always follow your school computer use
safety rules. Always check with your parents before trying to deal with problems
with your home network.

Stay safe

Always follow these safety rules. D A N G E R
\

» Switch off power points at the wall before connecting or disconnecting
a mains electricity cable.

» Do not open the case of your computer or any other device.
» Never use force when connecting or disconnecting a cable or component.

» Make sure all cables are disconnected before attempting to move a device
(for example, a printer).

» Do not lift heavy equipment on your own. ELECTRICAL
» Ifin doubt, STOP and ask for help. HAZARD

(0 Be creative |

Create a poster to encourage people to act responsibly and safely when
solving computer problems.
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Make notes
When you are trying to solve network problems, record:

» the location of the computer
P the steps you have followed

> any error messages you see on-screen.

Username and password

If you are having problems logging on to a network, check you are using the
correct username and password.

A password is case-sensitive. That means it matters if you use upper case letters
instead of lower case ones. Check you haven't left ‘Caps Lock’ on.

If you have forgotten your password, use the ‘Forgot password?’ link to change
your password. You will need an email address that a new password can be sent
to. At school, you will need to ask your IT technician to change your password.

Wired networks

If you are having network problems with a wired connection, check that the cable
connecting your computer to a network point is connected securely at both ends.

The connection socket on your computer will usually have a small green light.
If the light is flashing, your computer is connected.

There are two things you can check if
the light isn’t flashing.

» The cable connecting your computer
to the network may be faulty.
Changing it for one you know is not
faulty will solve the problem.

» The network point you are connected
to may be faulty. Try another
network point.

Only try to solve problems with your
school network if your school IT policy
allows it. Report the problem to the

IT technician or your teacher and use
another computer until the problem

is fixed.

wireless enabled on your computer. Find the Wi-Fi icon on the tool bar at the
bottom of your screen. If it has a red cross on it, wireless on your computer

may be turned off. ’

The picture on the right shows the wireless network symbol.

Wireless networks
If you cannot make a wireless connection to a network, check if you have A



Click the Wi-Fiicon to open the wireless control box. You can turn wireless on by
clicking the button marked ‘Wi-Fi.

If you are using a tablet or smartphone. you will find the same Wi-Fi icon on your
device. If the icon is grey, wireless is turned off. Tap the icon to turn wireless on.

Home network
If you are having problems connecting to your home network, check:

» you are entering your password correctly
» thatwireless is turned on

» whether other people in the house have a connection. If they do, the problem
is likely to be with your device, not the router.

There are some basic checks you can
carry out on your home network router.

» Is the router plugged into an
electricity socket? Is the socket
switched on?

» Check that any cables connected to
the back of your router are secure.

If everything else fails, reset your router.
Turn off the power switch or turn off the
electricity socket. Wait 30 seconds then
turn the router back on again. Do not
press any button marked ‘reset’ on the

router.

[(9) Activity (/) Test

Write a list of instructions called ‘How to connect to 1 List three ways to connect to a network.

a network’ 2 Whatis a hotspot?

Design the instructions for students who are about to 3 You are unable to connect your computer
start using computers, to help them study at school to your home network. List four problems
and at home. that could be preventing you from

connecting.

4 You want to connect a laptop to your
school network. Why is a wireless
connection better than a wired
connection?

O Extra challenge

Work in a small group. Use your multimedia skills to
create an audio or video guide to network connectivity.
You can use a phone or recorder. Record yourself
reading the instructions you wrote, or make a short
video of someone connecting to the school network and
explaining how to do it.
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Spiral back

In this lesson

You will learn: = InStudent Book 4
== you learned about
==
=~ computer storage.
P about other services that are available in the cloud. You can save files using a
storage device on your

& computer. Files can also be
?
What is the cloud? saved on a network storage

The cloud is a term used to describe the internet. The cloud is a device. You probably use
metaphor for the internet. When you use a metaphor, you are saying network storage at school.
that the internet is like a cloud, without using the word ‘like’.

» about cloud storage

Saving a file to the cloud means saving the file to the internet.

Cloud storage

Everything you do ‘in the cloud’ involves data
storage. When you save file in the cloud, it is
stored on large storage devices. The storage
devices are held in a data centre.

A data centre is a very large computer system.
It contains many servers and storage devices.
A data centre often has its own building.

Who provides cloud storage?

There are many providers of cloud storage. Your internet provider may offer cloud
storage. Software providers like Microsoft and Google provide cloud storage.
Microsoft’s cloud storage is called OneDrive.



You often get free cloud storage when you buy a computer, or other devices
like cameras and smartphones. Some companies specialise in providing cloud
storage. Dropbox is an example.

Usually, a small amount of cloud storage space is provided free of charge.
Businesses and people who have a lot of data can pay for more space if they
need it.

Advantages of cloud storage

Here are the main advantages of cloud storage.

» You can access your files from anywhere you have an internet connection. If
you save a file on your own computer, you can only access the file if you have

the computer with you. If your file is in the cloud you can access it anywhere,
using any computer.

» You can share your files with other people. For example, when you are working
on team projects.

» Your work is safe. Cloud storage providers back up your files so that you don’t
have to doit. It is unlikely your data will be lost or stolen.

Other cloud services
Storage isn’t the only reason for using the cloud. There are many other services.

Collaboration
As you saw in Student Book 7, collaboration means working with others.

Collaboration software makes working together easier. If files are stored in the
cloud, any team member can work on them.

Collaboration software also lets people in different locations meet using web
conferencing software. Web conferencing shows a video of the people taking
part in the meeting. It also lets people show files on-screen and make notes. A
web conference saves travel time for the people taking part.

Software applications

Many software applications (apps) work in the cloud, for example, Google Apps
and Microsoft 365. The apps make it easy to work with other people. They make
sharing documents and files easy.

Web hosting

If you want to build a website, you need a web server to store your web pages. A
web server can be expensive, and most people do not have the skills to set up and
run one.

Web hosting companies help people who want to set up a website. A web hosting
service provides technical knowledge and web editing software. That makes

creating a website easy.
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Music, videos and games

Music and videos have been stored online for many
years. When digital music was first stored online,
people bought and downloaded the music. When
downloading, you save a copy of the digital music file
on your computer. When you have saved the copy,
you can play the music on your computer, or transfer
it onto a special MP3 player, such as an iPod.

Today, music and videos are often streamed to a
computer or device like a smartphone. Streaming
means that a music track is played as it is being downloaded to your computer.

A copy of the file does not have to be saved before the music is played. Streaming
is a cloud service.

Playing games in the cloud means that you can compete or collaborate with other
players. This type of game is called a multi-player game. Multi-player games can
be more interesting than single-player games. They often have social media tools
included to allow players to chat about the game.

Advantages and disadvantages of cloud services
Here are the advantages.

P Files are available anywhere and on any computer.

» Collaborating and sharing data is easy.

» Data is safe.

» Low cost to start with.

» Technical help is available from the company providing the service.
Here are the disadvantages.

P The service might not be exactly what you need.

» The owner of the service can change how it works.

» The owner of the service can increase costs.

» Can be expensive over time.

Savingtothecloud (@& [ || = Onerive
When you save a file, you Home  Share  View

must choose where you save

; ey « v 4 |@ > OneDrive >

it. You can save it on a storage

device on your computer. ) Attachments o
You can save it on a network > 3 Quick access Documents o
storage device. You can save 5 @ OneDrive Pictures e
it to the cloud. The places will ) Getting started with OneDrive ©
be listed for you when you > B This PC

save a file. ) @ Network

22



When you save a file to the cloud, a copy of the file is also saved to your own
computer. This means you can open the file and work on it even if you have no
internet connection.

You can choose not to make a copy of a file on your computer. The file will only
be saved to the cloud. You will not be able to use the file if there is no internet
connection. You can save large files like videos and photos to the cloud to save
space on your computer.

Cloud storage uses icons to tell you how a file has been saved.
» A cloud status icon shows that the file is only saved in the cloud.
» A clock status icon tells you the file is saved to the cloud and your computer.

» Anicon that looks like a person tells you the file has been shared with

someone.
Documents
Name Status
Book OR
133 Computing class notes ©
@2 History class notes @R

o=
Your company is about to launch a new cloud data storage service.

Write an advert to attract as many new customers as possible. Make sure your
advert highlights the advantages of cloud storage.

Q Extra challenge

Do you use any cloud services? For example, multi-player games, or streaming
music and videos.

Make a list of the services you use. Which are your favourite services and why?

Is there anything you don’t like about the cloud services you use?

o Test

1 Describe three services that can be accessed in the cloud.

2 Where is data saved when it is saved to the cloud?

3 Explain why it is a good idea to store your data files in the cloud.
4 List three disadvantages of using cloud services.
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Check what you know

You have learned
P about network hardware and how the components work together

P how messages are sent over the internet
» about packet switching

P how to connect to a network and how to solve problems with network
connections

P about cloud storage and other services in the cloud.

b ),

Try the test and activities. They will help you to see how much you

understand.

@ R
Test

1 List two items of information you need to log on to a network.
2 Where is a data file stored if it is ‘in the cloud”?

3 What are the two types of cable used to connect network equipment?
Describe the advantages of each type.

4 Describe three computer services that can be used in the cloud.
5 You are having difficulties logging on to your home network. Describe
three checks you can carry out to try to solve the problem.

6 Why can it be better to store data files in the cloud rather than on your
own computer? Give three examples.




(767 Activities
You have been asked to create a presentation. It will be used to explain to other

students how the components of a network are connected to allow computers to
communicate.

1

Create one or two slides that tell students how to connect to your school network
and use the internet. You can include screenshots or pictures to

help explain.

Create one or two slides about the items of network hardware you might find

at home or in schools. You can include pictures or photos that you have taken
yourself or found in internet research.

Add one or two slides that explain what to do if you have problems connecting to
the school network. Give some hints about how to fix the problem.

(oXo ] e
SEE

101110191011
i

Self-evaluation
e |answered test questions 1 and 2.

@ |completed activity 1.

e |answered test questions 1-4.

® |completed activities 1 and 2.

e |answered all the test questions.
e |completed all the activities.

Re-read any parts of the unit that you feel unsure about. Try the test and
activities again - can you do more this time?
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Digital literacy:
Computers and learning

You will learn

» how computers are used to
help people learn

» how computers are used to
make discoveries

» how to use online research to
help complete a project.

\

You can use computers to help

you in any subject you study. The

skills you learn in your computing

classes do not just help you to

learn while you are at school. They

will be important throughout your life.
When you leave school, computers will be
important in your career.

Computers have been used to make important discoveries.
You will learn about some of these discoveries in space
exploration, medicine, and in understanding natural disasters
such as earthquakes. Perhaps in the future you will contribute
to a major discovery.

Later in the unit, you will work in small groups to create a
short e-learning course. You will use online research to help
you complete the project.

(&) Unplugged

How do you use computers to help you do your schoolwork?
Make a list. What software and hardware do you use?

Give examples of times you have used a computer to make
work you are proud of.

Leamning outcomes: Carry out an online research project; Explain how computers can help with leaming and discovery

©,




Did you know?

Scientists in a group of British universities
created a ‘robot scientist” They claim it is the
first computer to have discovered new
scientific knowledge. The robot is called
Adam. Adam uses artificial intelligence to
carry out research. Artificial intelligenceis a
technique that programs computers to think
and work like humans. Adam made a
discovery about yeast. The discovery was
simple. But it was important because it was
made without much human help.

r
Talk about...

Computers can support
your work in many subjects,
not just computing. In e .
which subjects do you use artificial intelligence
computers most? Sl

a assistive technology computer models
Are there any subjects
where you don’t use e-learning guidance computer

computers at all? Why do . 4 s p y
you think that is? interactive video  multimedia

V = simulation supercomputer

virtual reality speech generator
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Using computers for learning

) Spiral back
In this lesson
You will learn: =%, Computers are not just for computer
= studies. You can use computers to help

» how computers can help you learn and o you learn in any subject.

discover information in all the subjects
you study. You have already learned some skills that will

help you in your studies. You have learned how
to:
What do you already know?
Here is a reminder of some of the skills you have
already learned.

» find information, to help you make the
most of the web

» present information using word-processing,

You already know how to: spreadsheet and presentation software.

» identify key words to use in a search In Student Book 5 you learned how to use a
Think about the question you are trying to web browser to find information on the web.
find answers to. Write your question down The skills you have gained in writing search
and underline the key words. This will help you strings should help you with other subjects
identify what must be included in your like geography and history.
web search.

» use an age-appropriate web browser

Using a browser like Kiddle will show you
information that is suitable for your age. It will filter
out adverts.

P use special search words and characters

You can use special characters in a web browser to
make searching easier. For example, you can use the
- (minus) sign to exclude terms from the search

» check the reliability of information you find

In Student Book 5, you learned how important it is
to check the sources of your information. Can you
identify who wrote the information? Does the site publishing the information
have a good reputation? Can you check key facts in the information on
another site?
» use bookmarks
Bookmarks make sure you can find useful sites again when you need them.
» give credit for another person’s work.

If you use content that belongs to another person, you should always indicate
where the content comes from.

Now you have started to develop these skills, you can use the web to improve
e your work in all the subjects you study.



@ Activity
Choose two subjects that you study other than computing. For each subject, pick

a topic that you are studying or have recently studied. Find one or two websites
that provide useful information on these topics.

Share the sites with a small group of classmates. Did any of your group suggest
other sites you will find useful?

Presenting your work

Think about the skills you have developed using application software. You have
used a word processor, a spreadsheet and presentation software. You have also
used graphics software to make images. All these skills are useful in any subject
you are studying.

You can use application software to:
» write important course notes
» write assignments and homework

» create posters

» make presentations

» add images to
illustrate your work.

CEID

What are the advantages of using a word processor instead of writing your work
by hand?

How much do your parents use word-processing apps in their work/at home
rather than writing things out by hand? Discuss with them the advantages and
disadvantages of using a word processor.
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Other uses of technology for learning

Simulations

A computer simulation is a program that imitates something you can see or
experience in real life. A simulation is like a game you play on your computer. You
are in control of objects in a game. You can change how fast they move and the
direction they move in.

You can change the way a simulation works. Simulations and games are
interactive. This makes simulations a very useful tool for learning.

In science, simulations can be used for experiments. Chemistry experiments with
dangerous chemicals can be simulated without students being at risk of injury. In
geography, students use simulations to explore how glaciers are formed, or how
greenhouse gas emissions affect global warming.

Here are some of the advantages of using simulations.

» They can be done anywhere.

» Experiments can be done many times.

» They speed up processes that take a long time.

» You don’t have to set up complicated and expensive equipment.

» They can be used in situations where a real experiment is difficult to do.

(o) Activty |

Search the web to find a computer simulation. Use a search string like: ‘free
computer simulation science elementary school’.

Did you like using the simulation? Why or why not? Was it easy to use?



Virtual reality

Some schools have started to use virtual reality (VR)
headsets for learning. You may be familiar with virtual
reality from computer games. Wearing a VR headset gives
you the feeling that you are in a different place. A virtual
world is created around you. The world is interactive, like
a simulation.

If you are learning about a place in geography or history,
you read a description of the place. You can look at
pictures or watch videos. With a VR headset, you can step
inside the place. You can walk around and explore it.

Assistive technology

Assistive technology helps people with disabilities
to learn.

Software can make on-screen text larger and clearer to
help students with poor vision. Screen readers read out
on-screen text for those with little or no vision. Braille
converters translate on-screen text into a pattern of dots
called braille. Braille is used as a way of reading by people
who have no sight.

Some students have disabilities that make it
difficult for them to speak. A speech generator
turns text that you type into speech, using a
simulated voice. The device saves phrases and
words that you use often. This saves you from
having to re-type everything.

() Activity

A mouse can be difficult to use for some people
with physical disabilities.

Search the web and find three devices that you
can use instead of a mouse.

o Extra challenge

Make an information sheet for the device you
have chosen. Include a picture and write one or
two paragraphs to describe how the device works.

a Test

1 What is a computer simulation?
Choose one of the devices from the activity. 2

Give two examples of how assistive
technology helps people with disabilities.

3 How can virtual reality be used to help people

learn about geography?

4 How do simulations help people learn?
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Using computers for discovery

In this lesson
You will learn:

P how computers can help make discoveries.

Space discovery

The Eagle has landed

On July 20, 1969 the Apollo Lunar Module called Eagle made the first landing on
the moon. Neil Armstrong and Buzz Aldrin walked on the moon before returning
safely to Earth.

Six Apollo missions to the moon returned
safely to Earth. One of the reasons the Apollo
missions were safe and successful was the
Apollo Guidance Computer (AGC).

The AGC was built specially to guide
spacecraft to the moon and back. It was the
first computer used to guide flights. Today,
all aircraft use guidance computers.

Compared with modern computers, the AGC
was heavy, slow and difficult to use. It weighed as much as ten modern laptops.
The computer chip in a car satellite navigation system is many times more
powerful than the AGC.

() Activity
There are programs that simulate the Apollo Guidance Computer.
They show you how the computer looked and how to enter instructions.

Search the web for ‘Apollo Guidance Computer Simulator’. What
are the input and output devices it uses? How is it different from
the computers you use?

Life on Mars?

Robots are used to explore planets. In January 2004, two
identical robot explorers called Spirit and Opportunity landed
on Mars. The explorers were supposed to work for 90 days.
Opportunity worked for 15 years.

The robot explorers were designed to study the rocks on Mars in
the same way that a geologist studies rocks on Earth.




The explorers had:

» two video cameras acting as eyes

» aflexible robot arm to examine rocks
» ahammer to break rocks open

P instruments to analyse rocks

» a microscope to look closely at rocks.

Spirit and Opportunity did not discover life on Mars. They did discover that
ancient Mars had water and hot springs that could have supported simple
microscopic life.

() Acility

Look at the picture of the robot explorer. It seems to have a wing on each side.
It doesn’t fly.

What are the wings for?

Predicting natural disasters

Weather forecasting

Weather events like hurricanes can be devastating and life-threatening.
Understanding how weather events form and move lets scientists called
meteorologists predict where bad weather will occur. Early warnings about bad
weather gives people time to prepare, or to evacuate an area.

There are two parts to predicting weather.

1 Satellites and radar record real weather conditions. Data about the weather is
fed into a computer.

2 The weather data is processed using algorithms that predict how weather
conditions will change over the coming hours and days.

This allows meteorologists to predict
the course of hurricanes. They can

warn people days before the hurricane
arrives. The predictions are compared
with what really happens. This is so
meteorologists can discover more about
the way storms work. They change their
algorithms to help improve predictions
in the future.

Very fast and powerful computers called
supercomputers are used for this work.
A supercomputer can process huge
amounts of data very quickly.
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Earthquakes

Another type of natural disaster is an earthquake. Parts of the earth move until
rocks under the surface break. Huge forces cause the earth to shake violently.
Buildings are damaged. Sometimes this causes them to collapse.

Scientists who study earthquakes are called seismologists. Seismologists use
sensors to detect movement in the earth. They use satellite images of the
earth. They feed this data into a computer model. Algorithms in the model help
seismologists discover how earthquakes work.

Scientists now know that an earthquake is going to happen, but they don’t know
when. They hope that supercomputers will be able to predict earthquakes in the
future. Predicting earthquakes will allow people to prepare for them. It
will save many lives.

What preparations could you make if you knew in
advance that a hurricane or earthquake was going to
happen in your town? How could people be warned?

Medical discovery

DNA

Understanding DNA has led to many important

medical discoveries in the 21st century. DNA research involves millions of
calculations on large amounts of data. This has only been possible using
computers.

Scientists believe that DNA computers will be developed in the future. A
microscopic computer made of DNA will be able to travel through the body and
repair cells that are damaged by cancer or other diseases.




Computer models and medicine

Meteorologists and seismologists use computer models to make discoveries and
to predict events. Other scientists use models too. Doctors and medical scientists
use computer models. One use for models is to predict the effect that new
treatments will have on patients.

Computer models are used to develop new drugs and other treatments. Itis
important to know if a new medicine will have a bad effect on the human heart.
A computer model can help doctors to find out.

Animal and human testing

Drugs are usually tested on animals before permission is given to
use them on humans. Before a new drug can be used, it must be

tested on a small group of humans to check it is safe. This is called
a clinical trial.

Many people think testing new medicines on animals is cruel.
Clinical trials are usually safe but can be dangerous for the
people involved. Doctors would like to develop more computer
models so that they can test drugs using computers. Some
medicines are already tested without using animals.

@ Activity
Why do you think it is important to use computers to understand
and predict natural disasters? Give three reasons.

0 Extra challenge

Do you think testing medicines on animals is the right thing to do? Would you
trust a medicine that has only been tested using a computer?

Outline the advantages and disadvantages of testing medicines using just
a computer.

a Test

Why does a meteorologist use computers?
Name one major space discovery that used computers.
What are computer models used for in medicine?

a W N -

Name three pieces of equipment used by Mars explorer robots. Can you think
of another piece of equipment that would be useful for researching the surface
of a planet?
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@ What is e-learning?

In this lesson
You will learn:

» how computers are used for e-learning.

What is e-learning?

An important use of computers in
education is for e-learning. The ‘e-’ in
e-learning stands for electronic.
E-learning is like classroom learning in
many ways, but it takes place over a
local area network or the internet.

With e-learning, you can decide
when and where you want to study.
E-learning doesn’t have a timetable,
although there are usually set

dates to submit your work. In

the classroom, materials may be
printed on paper or projected on
the whiteboard. In e-learning,

all the learning is doneon a
computer screen.

Who uses e-learning?

E-learning is often used in the workplace for training people. It is used to help
people get new skills, for example, IT skills. It is also used when people need
to know about new rules or ways of doing things, for example, if a government
passes a new law that people in a particular job must know about.

E-learning is never the main type of learning in schools. It may be used by
teachers to give you extra help. E-learning can also be used to give you extra
challenges. Students can use e-learning at home to do extra study.

Multimedia and e-learning

In your classroom you have books to learn from. Your teacher gives you
information. Sometimes, this information is given to the whole class using the
board. At other times, you might work in small groups around a table. Your
teacher may show videos or give a presentation using a projector.

There are many ways you can learn in the classroom. E-learning is no different.
Many different types of media are used for learning. When different types of
media, such as video and text, are used together, it is called multimedia.



Here is some of the media used in e-learning.
» Video and interactive video

Video can be used for demonstrations, for example, how to use a piece of
software. Or it can be used to show what an animal is like, while a commentary
or words on-screen give facts about the animal.

Sometimes you can decide how a video is played. For example, a video clip
might be followed by a question. The next clip you see depends on what your
answer to the question is. What you see depends on the action you take. This is
called interactive video.

» Presentations and audio

You have created presentations in earlier books. Some e-learning lessons are
shown as a presentation. Presentations show information on a series of slides.
An audio file is sometimes used to explain the content on each slide.

» Text and images

Some e-learning material is made up of simple text with images, like the books
in your classroom. Text and image content can be cheap and easy to make. It
can be created quite quickly by teachers who do not have the IT skills to make
videos, games and simulations. Books that you read on-screen are called
e-books.

» Games and simulations

You must complete learning challenges to progress in an e-learning game.
Games can make learning fun.

As we saw in Lesson 2.1, a simulation is a model of a real-life situation, for
example, a scientific experiment. In a simulation of a chemistry experiment,
you can safely see what happens if you increase the temperature or change the
number or amount of chemicals.
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Some students learn best if they watch a video. Others prefer to read, or
to use a simulation. E-learning uses a mix of media types. That allows
students to learn using the materials that suit them best.

@ Activity

How do you prefer to learn things? Do you prefer to read or
watch a video? Do you think an educational game would
help you learn?

How important is it for your teacher to explain something
to you?

Tests and assignments

When you study at school, you do tests and exams. You do
assignments and complete homework.

There are also tests and assignments in e-learning.

Tests are made up of short questions. For each question, you choose an answer
from a list of options, or provide a single-word answer. This type of question can
be marked automatically by a computer. This saves time and provides you with
instant results.

Assignments are longer pieces of work that a trainer or teacher must mark.

You send the assignment using the computer and get your mark back in

the same way.

How is e-learning taught?

Technology is changing the way that people work. Trainers and teachers are still
important in e-learning but their job is not the same as in classroom teaching.

In e-learning, teachers and trainers spend less time:
» teaching classes of students

» marking work

» working face to face with students.

This gives them more time to:

» help students get better results

» talk to students online and answer messages

» help individual students

P create e-learning media.

More learning is delivered on-screen, so a trainer or teacher does not spend as
much time teaching in front of a full class. This gives them more time to spend
helping individual students.



Advantages and disadvantages of e-learning

Advantages
Here are some of the advantages of e-learning.

» You can learn where and when you want to.

» If you live in a remote area, you can learn without having to
travel long distances.

P You can use the type of media you prefer.
» Teachers have more time to help individual students.

Disadvantages

And here are a couple of disadvantages.

» Some people prefer to learn in a class with other people.
» It can be difficult to work without a strict timetable.

\O)} Digital citizen of the future
re

Technology is changing quickly. This means you will need to learn new skills
throughout your working life. E-learning is one way for you to keep your skills
and knowledge up to date.

Creating e-learning materials is a job that combines creative work with computing
skills. Is it a career you would consider in the future?

c@y) Activity

Plan a lesson for a subject you are interested in.

P State the topic of the lesson.

P Outline the information you will include in your lesson.

P Write down one or two questions you could ask to see if the learner has
understood the multimedia content.

O Extra challenge

Do online research to find an example of multimedia content you could use for
the lesson you planned.

0 Test

1 Explain what multimedia means in the context of e-learning.

2 Give three examples of media types that can be used for e-learning.

3 Listthree ways that a teacher’s job will change if e-learning is used in
your school.

4 Describe three ways that e-learning could help you to learn.
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Starting your e-learning project

In this lesson
You will learn:

» how to plan your e-learning project.

Planning your e-learning project

For the rest of this unit, you will work in small groups to create a short e-learning
course. There are some suggested topics below, but you can also choose your
own topic.

Each member in the group will produce:
» aslide that covers one lesson
P atest question.

You will make the e-learning content using presentation software. The examples
in this unit use Microsoft PowerPoint. If you use different presentation software,
your teacher will tell you the differences between your software and PowerPoint.

First, plan how your team will work together. Here are some things you need to
think about.

Choose a topic

It’s up to your team to choose a topic. You could choose something you have
studied in your computing course. Or choose a topic from another school subject.
Here are some computing ideas.

» Network hardware (Unit 1 of this book)

» Computers and space discovery (see Lesson 2.2)

» Computer hardware (input, output and storage devices)
» Cybercrime (Unit 2, Student Book 7)

P Staying safe on the internet (Unit 2, Student Book 7).



Agree who will do what

When you have chosen a topic, decide how you will split it up into lessons. You
need one lesson for each member of the group. For example, if you choose
computer output devices, you could decide to divide your course like this:

» What is an output device? P Printers
» Computer screens » Speakers.

You need one heading for each member of your team.

Design your presentation

When you have completed your e-learning lesson, you will put it together with the
lessons made by other members of your team. The completed presentation needs
to look good. Each lesson needs to have the same style so that it looks like one
person has written the whole course.

Here are some ways you can help ensure you have a consistent style.

» Agree a theme to use for your completed course. Your presentation software
will have backgrounds you can choose from.

» Agree a template to use for your content. Your presentation software will have
templates you can use. A layout like the one below will be suitable. There is
room for a heading and an image with text next to it.

The themes that you can apply to your presentation are in the ‘Design’ tab.
Choose one with a white background. It will make your text easier to read.

You can see what page templates are available if you click the ‘Layout’ button in
the ‘Slides’ section in the ‘Home’ tab.

@ Your teacher will show you an example of a completed lesson.
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Starting your project "‘[3 =Ej-g" g e .;R;; L ;
In Lesson 2.5, you will create your individual o el e £ 2 St Sy | |

e-learning slides. ‘ B

First, you will complete the title slide and
contents page for your e-learning course.
Click to add title
Add a title slide v e
To add a title slide, open a new, blank
presentation in your presentation software.

A blank title slide should be automatically
inserted. If not, add a title slide.

W S S gy o T W T - L]

Add a title and credits [ 1 Add atitle to your presentation.j
Now you are going to add a title and credits to
. Bt e Testies  Aseemes i D - Poed @ ©
your e-learning course. B OF e s tnbe BB 2o g
. . I - REWE S & s & T e
Agree a suitable title for your presentation. It s . po for~ R AR <

needs to describe what your e-learning course {:}

is about. It must not be too long.
Computer
Choose a theme input devices

Adding a theme to your presentation will make B W B it G

it look more professional. The theme you
choose will appear on every slide, so try a few
background designs before you make your
final choice. Pick a theme that leaves plenty
of space in the centre of your slides. A white
background will make your text easier to read.
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Add a contents slide
Create a contents slide for your e-learning course. A contents page tells students
what they will learn about when they study a course.

The contents slide should list the titles of the lessons your team members are
going to create.

(T Y* lom et Onip Tewen  dnwies Sdedhow fein Vs W Dsed o N
1 Addanew i 7] g' N | Gl By 2 e £1 2 Addthetitle
slidetoyour [+ dam. "7V wo£A B [ ‘Course contents’.
presentation. [~ " - e > -
Use the ‘New o=t I
Slide’ option | = g TN (3 Inthetext box,
't';:‘gh*;g:;e = ARG b s a.dd alist of the
. « Computer keyboard titles you plan to
a ‘Title and  Compuer movse < include in your
Content’ slide. + Other Input devices course. You can
» Test update this later
if you decide to
SR
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Save your work. You will use the presentation again in the next lesson.

When each member of your team has finished their slides, you will need to bring
them all into a single presentation. Discuss how your team will do that.

75 Activity
Create the title and content slides for the e-learning course
you have planned.

[ Extra challenge

Add an image to the title page. Choose an image that is
relevant to your presentation. You can select an image
using the ‘Online Pictures’ option in the ‘Insert’ tab.

0 Test

1 Why does your e-learning course need a title slide?

COMPUTER
INPUT DEVICES

ELEARNNG COURSE £Y SUNNL DENG. SEENA AND CUNTON
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2 How do you add a new slide to a presentation?
3 Give reasons why you chose the theme for your presentation.
4 How will you carry out research for your e-learning lesson?



Create an e-learning slide

Spiral back
In this lesson

You will learn: — In Student Book 5, you learned how to

=== use key words to search for information
= onthe web. Here is a reminder of the
guidelines for using key words.

P use a presentation package to create a lesson.

In the last lesson, your team decided on a topic for Make sure you understand the question you

the e-learning course. You each agreed to complete need to answer. Before you enter anything
a slide for your group’s e-learning course. into the search engine:

In this lesson you will create the lesson slides.
Before you open your presentation software, do
some planning and research for your lesson.

» make a list of key words
P underline the most important key words

» make sure that the question you type in
the search engine contains the important

@ ACtMty key words. Your question does not need to

include punctuation or short joining words

Write down the title of the e-learning course. T
like ‘is’ and ‘the’.

Underneath, write the title of your lesson.

Research your content
Before you do any research on the web, write down what you already know about
the lesson topic.

—

Make a list of short points that you already know about the lesson topic.
Add them under the lesson title you wrote down in the last activity.

Once you have written down what you know, it is time to do some research. There
may be other facts that you want to include in the lesson.



Search the web
Before deciding what you will include in your lesson, search the web.

Look for:

» new facts. Your search may find facts you had forgotten to include in your list
and some facts you weren’t aware of.

» animage to illustrate your lesson. The image currently used in this lesson
(a computer keyboard) isn't very helpful. In this case, it may have been more
useful to include an image where the main parts of the keyboard are labelled.

Remember to check facts that you find on the web before you include them in
your lesson. One way to check facts is to see if you can find the same fact on

another website.

Remember that you will need to provide a credit in your presentation for the
image that you choose. Make a note of the website you took the image from. You
can use that information to credit the image.

o=
Search the web for facts about your lesson topic. Choose two or three facts. Add
them to the list of points you created in the earlier activity.

Search the web for an image that you can use in your lesson. Save the image.

If you find more than one good image, save them all. You can decide which one to
use later.
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Create your slide

When you have all your lesson information, copy it into a slide. Remember to
work as a team to make sure your slides all look the same.

1 Open your presentation software.

2 Open a new slide. Select a template. The example in this lesson uses a
template called ‘Two Content’. The template has a space for a title. Below the
title are two content boxes. You will add text into the right-hand content box
and an image in the left-hand content box.

‘__‘7 -  C—————
Title Ondy Blank Content with Caption Picture with Caption

I3 Duplicate Slide
[E outiine...
m Reuse Slides...

3 Add the theme you agreed with your team. You can then see how your content
will look. Your page is ready for you to enter content.

4 Clickin the title box. Type the title of your lesson.
In our example, the title is ‘Computer keyboard’.
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e
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5 Clickin the left-hand content 6 Clickin the right- -
box. Click on the ‘Online = hand content box. ;
Pictures’ icon. It opens a special Click on the “Click to
browser that lets you search for add text’ link. Add
pictures. Add an image. the text for the slide.

7 Save yourfile.



Your completed slide should look a bit like this.
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(9}) Activity
Use the information you have gathered to create a slide with facts and an image.

Use the layout shown in this example.

Work with the other students in your group to make a presentation which
includes all the slides you made.

0 Extra challenge

Look through the whole presentation. Say what you like best about the other
slides in the presentation. Finally, think if there are any ways that the presentation
could be improved. If you have time, make those changes.

0 Test

1 Why is it important to identify key words before you do a web search?

N

What is a template used for in presentation software?

w

Why do you need to include a credit for images or content you use from
websites?

4 Why is itimportant to check facts you find on the web before using them?
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Add a test question

In this lesson
You will learn:

P how to add a test to your e-learning lesson.

Making a test

In Lesson 2.3 you learned that e-learning courses usually contain tests. This is
so that students can check that they have understood the course content. Most
e-learning tests are marked automatically by the computer. This means that you
know straight away if you have given a correct answer. It also means that the
teacher or trainer doesn’t have to spend time marking the test.

Multiple-choice tests

The test you are going to write is called a multiple-choice test. Each multiple-
choice question has more than one possible answer (usually four). Only one
answer is correct. Here is an example.

What is the capital city
of France?

A Cairo C London
B Paris D Quito

The answer is B, Paris.

There is usually only one correct answer to a multiple-choice question. Simple
questions like this one are easy for a computer to mark. If the answer is B, it is
correct. Any other answer is incorrect.

Making an example question

Now you will make a test to find out whether students have understood the
information in your lesson.

Work as a group to make a one-question test. It can be about any topic in your
e-learning presentation. A student must

be able to answer the question from QUESTION |

information in the presentation.

The example lesson was about the A keyboard has letters, numbers and characters.
computer keyboard. Here is an example What Is the missing word?

test question. In this case, the question :::"

tests information from the third bullet ST

point in the lesson. D. Cartoon



(- bty
Add a new slide. Select a ‘Title and Content’ slide.
Type ‘Question 1. This is the title for your slide.

Type ‘A keyboard has letters, numbers and characters’ followed by

‘What is the missing word?'

Add four answers, like in the example: A. Computer, B. Printed, C. Punctuation

and D. Cartoon.

Adding answer buttons QUESTION |
Once you have written your question, you

must provide a way for students to give

their answer. You will add buttons for the :vm’ “‘.h o .
student to click. o .

B. Printed

C. Puncruation

(&) Activity

characters.

D.Cartoon
Go to the ‘Insert’ tab and click on -

‘Shapes’.

Select a rectangle from the ‘Shapes’ menu. Draw a rectangle below your question.

Copy the first rectangle and paste it three times. That way you will get four
buttons that are the same size. Insert the letters A, B, C and D on the boxes.

Making the buttons work

You now have a question slide with buttons to allow a student to give their

answer.

Now you will add actions to each button to make them work.

The slides contain emoticons (icons showing facial expressions). If you want to
add emoticons to your slides, click ‘Icons’ in the ‘Insert’ tab. The emoticons are

under ‘Faces’.

- bty

First, add three slides to your presentation. Add them in this order:

1 Aslide with the heading ‘That’s right!” and a button that has the
label ‘Next question’

2 Aslide with the heading ‘Wrong answer’ and two buttons labelled
“Try again’ and ‘Next question’.

3 Aslide with the heading ‘Question 2’ This page doesn’t need any
other content.

THAT'S RIGHT!

©

WRONG ANSWER

e
i
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Adding links
Now you are ready to add links that will tell your students whether they have the
right answer.

Go back to the Question 1 slide you made earlier.

() Activity |

Right-click on the button labelled ‘A’. A box should appear around the button.
A menu will appear on-screen.

Click ‘Link’. You will find this about half-way down the menu.

T3, Bring to Front >

Qb Send to Back >

@ Link > Insert Hyperlink
A box will open on your screen. There is a Link to: Text to display: < <Selection in Document;
button on the left that says ‘Place in This
Document’. Click that button. A list of the Selecta pla%e in this document:
slides you have made appears to the right of Fuistiong The ~ Next Slide ~

or Web Page 3 ,
the button. - Previous Slide
= Slide Titles

Choose the slide that you want button A to ‘ C .' ; X

: 2 - 1. Computer input devices
link to. Answer A is the wrong answer, so you Place in This S Eaostecidants
should pick the Wrong answer slide. Document ! "

- 3. Computer keyboard
Clicking button A on the Question 1 ¥ 4. Question 1
slide should now take you to the Wrong Create New 5. That's right!
answer slide. Test it works by running your Document L
Preser:mFion. (Clic}k the ‘From Beginning’ link ' L7 Question 2
in the ‘Slide Show’ tab.) L Chistonm Shows v
Once the link works, add links to the other AE"&.}:':‘
buttons in your question slide. Here are the
links you need to make.
Slide title Button Link to slide

Question 1 CandD Wrong answer

Question 1 B That’s right!

That’s right! ‘Next question” Question 2

Wrong answer ‘Next question’ Question 2

Wrong answer “Try again’ Question 1




Other question types

You have created a multiple-choice question and
answers in this lesson.

You could use other types of questions in your test.
Here are a couple of ideas.

» True/False. You could give a statement such as:
‘A printer is an input device.’ Then ask the student
to say whether the statement is True or False. This
is a type of multiple-choice question but with only
two options.

» Use pictures instead of words as possible answers.
The picture on the right shows an example.

A picture question doesn’t need buttons. You can add
links to the pictures. Use the same method that you
used for the A, B, C and D buttons.

L) Activity

S M)
Which of these is an input device? Click on
the correct answer.

- N7

This lesson showed you how to make a test question based on the computer
keyboard example. Working as a group, make one test question that matches

your e-learning lesson.

O Extra challenge

Add more questions to the end of the presentation. You can do this working as a
group, or each person can make their own slides and then copy them all into the

group file.

0 Test

1 How do you run a slide show? What happens on your screen?

2 How many correct answers can you have in a multiple-choice test?

3 Explain how a link works in a presentation slide. Give an example of how you

use a link.

4 Outline three types of test you could use. Why would you use different types

of test?
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Check what you know

You have learned
» how computers are used to help people learn

» how computers are used to make discoveries

» how to use online research to help complete a project.

Try the test and activities. They will help you to see how much you understand.

" A
Test

1 Outline two ways that you have used computers to learn and find things
out in subjects like science or geography.

2 Identify two types of natural disaster that can be researched using
computers.

Describe how computers have been used in space exploration.
Give two advantages of using simulations for learning.
Describe how assistive technology helps people with disabilities to learn.

o & W

Describe how technology has been used to discover how natural events
like hurricanes work. How have these discoveries benefited people?




((?) Activities
In Lessons 2.4 to 2.6 you worked with a
group to create a short e-learning course.

Think back to that task and complete the
following activities.

1 Give at least two examples of content
or facts you found online when doing
research for your e-learning lesson.

2 List the content items you used in
your lesson. Where did you find the
information? Give reasons why you chose
that content. List one item of content you
found that you decided not to use in your
lesson. Why did you reject it?

3 Describe some of the presentation features
you used to make the e-learning effective.

Self-evaluation
e |answered test questions 1 and 2.

e |completed activity 1.

@ |answered test questions 1-4.

e |completed activities 1 and 2.

e lanswered all the test questions.
e |completed all the activities.

Re-read any parts of the unit you feel unsure about. Try the test and

activities again - can you do more this time?
o _J
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Computational thinking:

Team Manager

You will learn
» how to store a series of items as a list

» how to add, delete and edit items in the list

» how to look at every value in (traverse) a list

» how to make a menu interface to help the user

» how to block bad input to stop the program
from crashing.

In this unit you will make a program in Python. The
program can be used by anyone who manages a team or
group of people. For example, the manager might be a
team coach, an orchestra leader or a teacher. The program
will help the manager make a team list. They will be able
to add names, change them, or delete names from the list.
They will be able to print out the list.

You will make a menu of choices to help the user work
with the program. You will add input checks so the user
cannot crash the program with bad inputs.

Q Unplugged

Imagine you are the manager of a team or group. Pick
something you enjoy. It does not have to be a sports team - for example,
you could be managing a group of actors, a horse-riding club or a choir.

On paper, design the interface for a phone application (app) that
you could use to help you do your work as manager. Your interface
can have:

» pictures » amenu » maps.
P> text » buttons
Include anything that you think could be useful.

Leamning outcomes: Write a program that processes a data structure (for example, a list)



Did you know?

Putting facts into lists helps people to read and remember facts.

The order of the list also matters!
1 People tend to think that the first fact in a list is the most important.
People remember the first fact better than the other facts on the list.
This is called the ‘primacy effect’.

Do research on the primacy effect to find out more.

w A~ W N

Look out for the primacy effect next time you
read a list.

ﬁ
Talk about...

In this unit you will make a
simple list of names. In real life, list
a manager would store many
other pieces of information as element append index number
well as names. What information
does your school store about out of bounds error  robust program
you? What other organisations iR
Lhave information about you? J validation data structure

V traversing stop value interface

nesting
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In this lesson
You will learn:

P how to store a series of values as a list variable.

Variables and lists

You have learned that a variable is a named area of
storage. A variable stores one value or piece of data.
Here are two Python commands which assign values to
variables:

number = 5
colour = "red"

A list is a special kind of variable. A list can store several
different items of data. A list is shown inside square

Spiral back

‘o Lastyear you learned to write
s=== programs in Python that are
< user-friendly and readable. You
learned to use variables and to make
programs with input and output. You
learned to use for loops and while
loops. You will use these Python skills
as you make the Team Manager
program. All of these skills and
commands are important for this
lesson. If you do not remember these
Python commands, go back and review
the work you did in Student Book 7.

. V(;@@

A computer company sold devices in a range of colours. This Python command
will make a list of those colours. The listis called colourlist,

colourlist = ["red","yellow","blue”,b "green" ]
Each item in a list is called an element. This list has four elements. The elements

are separated by commas.

If a list is long, it can go over more than one line of the program.

colourlist = ["red", "blue", "green", "orange", "purple"
SR Se—— 0 S e R
pin ' Drown., eal”, : AL 1€ ' grey”,

crimson”, "mauve", "magenta", "amber", "black"]

print (colourlist)

Append an element

Append means ‘add to the end’. You can append items to a list. That means a
new item will be added to the list. This command will append "orange” to
colourlist

colourlist.append("orange")



Append user input
You can get input from the user and append that value to the list.

colour = input("Enter a colour ")
colourlist.append(colour)

Remember to make input commands user-friendly. You learned about this

in Student Book 7. An input command should include a clear prompt. In this

example, ‘Enter a colour”. It is good practice to include a space at the end of the

input prompt, inside the quote marks. That means there will be a space between

the text of the prompt and the input typed by the user.

Print a list
You can print a list just like any other variable.
print(colourlist)

This command will print out the whole list, including the brackets and commas.

The completed program colourlist = ["red","yellow","blue","green"]
: colourlist.append("orange")
Here is the completed program. It colour = input("Enter a colour ")

combines all the commands shown so far. colourlist.append (colour)
print (colourlist)
Team Manager program

A football manager wants to use Python to record his team selection. Here is a
command that makes the list. team1ist is empty. It has no elements.

teamlist = []
This command will add ‘Jamie’ to teamlist.
teamlist.append("Jamie")

Or you can get input from the user and add that
input value to the list.

name = input{"Enter a name ")

teamlist.append(name)

Activi'tis

1 Make and run the colourlist program shown in this lesson.

2 Make and run a program which:
a creates an empty list called teamlist
b gets a name from the user
c appends the name to the list
d prints the list.
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Append elements using a loop

The programs you have made add one element to the list. They:
» use an input command to get a value from the user
» append that value to the list.

Often you want to add more than one element. A loop is a program structure that
repeats commands. By using a loop structure, you can add multiple elements to
the list.

There are two types of loop in Python:

» for loop (counter loop)

» while loop (conditional loop).

Using a ‘for’ loop .
A for loop is controlled by a counter. It is a counter-controlled loop. You learned —_—
to use counter-controlled loops in Student Book 7. Most programmers name the

counter i. The program will still work if you use another name for the counter. But

using i makes your programs more readable.

-

When you write the program, you set the number of times the loop will repeat.
You can use a for loop if you know exactly how many elements you want to add
toa list.

Here is an example.
colourlist = []
for i in range(7):
colour = input("Enter a colour ")
colourlist.append(colour)
print(colourlist)

This program adds exactly seven values to colourlist.

() Activities

1 Make and run the colourlist program using a for loop.
2 Make and run a program which:

P creates an empty list called teamlist

P usesa for loop to append 11 names to the list

P prints the list.

111
|l‘]l_ i



Using a ‘while’ loop

Awhile loop is controlled by a logical test. It is a condition-controlled loop.
When you write the program, you set a logical test. When the test is False the
loop will stop. You can use awhile loop if you don’t know exactly how many
elements you want to add to a list.

Here is an example. This program adds valuesto colourlist. Theloopis
controlled by a question:

Do you want to add another? (Y/N)

If the user types ‘Y’, the loop will repeat. If they type anything else, the loop
will stop.

colourlist = []

repeat = "Y"
while repeat =— "Y"
colour = input("Enter a colour ")

colourlist.append(colour)
repeat = input("Do you want to add another? (¥Y/N) ")

print(colourlist)

(9) Activities

1 Make and run the colourlist program
using a while loop.

2 Make and run a program which:
P creates an empty list called teamlist

P usesawhile loop to append names to
the list

o

PR N

P prints the list.

/) Test () Extra challenge

This command creates a list: In this lesson you have made two programs
that use loops. One program used a for

trees = ["ocak","beech","willow"]
) loop. A £or loop repeats a set number of
1 How many elements are in this list? times. You set the number to 11 so the
2 Write the command to append the value program adds exactly 11 names to the list.

"sycamore" to the list.
- . 3 Now make a program that:

3 Write the commands to get user input and add it

P asks the user how many names they want

to the list.
” to add
4 You want the user to add elements to the list, but
you are not sure how many elements. What type » loops exactly that number of times.

of loop would you use?
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@ Work with list elements

In this lesson
You will learn:
P how to identify list elements using an index number

P how to print, edit and delete list elements.

List elements
You have learned that a list is a series of elements.

A student made a list of goals. It had three elements.
goals = ["pass exams","help in shop", "buy trainers
You can choose any goals that are right for you.

The elements are separated by commas. Each element stores one value or piece

of data. Every element in a list has its own name.
lllg; C;Z o JS }

Index numbers
The name of an element is made of two parts:

» the name of the list
» the position of the element in the list.

List numbering starts at 0. The first element in the
list is called:

goals[0]
The next element is called:

goals|[1]

And so on.

The number in square brackets is called the index number. The index number
tells you the position of an element in the list.

Print an element
Each element of a list is a variable in its own right. You can print the whole list. Or
you can print a single element.
goals = ["pass exams"”,"help in shop","buy trainers”
print(goals)
print(goals[0])
You can try out these commands in the Python Shell, or make them into a
program and run the program. You can include any goals that you like.



Choose which element to print

The program above prints out the element with index number 0. You can change
the program so that the user decides which element to print.

goals = |["pass exams","help in shop","buy trainers"]
i = input("which goal do you want to print? ")
i = int(1i)

print(goalsfi])
Here is an example of the output of this program.

which goal do you want to print? 2
buy trainers

Edit a list element
Remember that edit means make changes to something. You can change a single
element of a list. You can give it a new value. This program changes the final
element of the list to the value "buy a bicycle”,
goals = ["pass exams","help in shop","buy trainers"]
print(goals)
goals[2] = "buy a bicycle"
print(goals)
This program changes the final element of the list to a value input by the user.
goals = ["pass exams","help in shop","buy trainers"]
print(goals)

goals[2] = input("enter a new goal ")

print(goals)

Try these commands in the shell or as a program.

Choose which element to edit

The program above edits the element with index number 2. You can change the
program so that the user decides which element to edit.

goals = ["pass exams","help in shop","buy trainers")

print(goals)

i = input("which goal do you want to change? ")
i = int(1)
goalsfi] = input("enter a new goal ")

print(goals)
Here is an example of this program, run in the Python Shell.
['pass exams', 'help in shop', 'buy trainers']
which goal do you want to change? 0

enter a new goal learn to drive
[*learn to drive', 'help in shop', 'buy trainers']

The Python Shell always uses single quote marks at the start and end of a string.
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Work with list elements

Delete an element
You can delete elements from a list. The command to delete is de 1. This program
deletes element 0.
goals = ["pass exams","help in shop","buy trainers"]
print(goals)
del goals[0]
print(goals)

Try these commands in the shell or as a program.

Choose which element to delete
The program deletes the element with index
number 0. You can change the program so that the
user chooses which element to delete. /.

goals = ["pass exams","help in shop","buy trainers"]

print(goals)

I

i input("which goal do you want to delete? ")

i int(1i)
del goals[i]
print(goals)
Example program
Here is a complete Python program. It lets the user make and edit a list of goals. It
combines commands you have learned in Lessons 3.1 and 3.2.

goals = []
f#append values
for 1 in range(5):
new = input("add a new goal to ti st ")

goals.append (new)

fedit an item

print (goals)

i = input("which goal do you want t hange? *)
i = int(i)

goals[i] = input("enter a new goal")

print (goals)

fdelete an item

i input (“*which goal do you want to delet ")
i int (i)

lel goals([i]

print (goals)

The program includes comments. Comments begin with the # symbol. The
computer ignores comments. They are there to help human readers understand
the program.



(©) Activities

1 Make and run a program to create and edit a list of goals.
2 Make and run a program to:
P create a team list of 11 names (using any method you know)

P allow the user to edit and delete names from the team list.

O Extra challenge

Amend the program that you made to make and edit a team list. Useawhile
loop so the edit and delete commands are repeated.

a Test

This command creates a list:
trees = |"oak","beech","willow"]
What is the value of element 0?

Give the command to delete element 2.
Give the command to change element 1 to "eucalyptus”.

S W N -

The user entered this command:
trees[6] = "pine”

This caused an error. Explain why.

(®), Digital citizen of the future
>

In this lesson you wrote a program using
a list of names. You may have used
made-up names, or the names of people
you know. Many computer programs
store details of real people. If you store
information about a real person you
must look after it carefully. You must

be careful that the information is true.
You must make sure the information

is kept private. In many countries

there are laws to protect personal

data stored on computers. But even in
countries without these laws, it is the
responsibility of a programmer to treat
personal data with care.
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Block bad input

Spiral back
In this lesson

You will learn: “+, Lastyearyou learned

===~ about input validation.
Input validation lets

P how to block bad input to the program. you block incorrect inputs. In

this lesson you will write

code to block incorrect input

to the program.

P how to recognise, avoid and fix out of bounds errors

Using index numbers

You can print, edit or delete a single element of a list. To do this,
you must give the index number of the element.

The index number can be included in the code. Here is an example.
colourlist = ["red","yellow","blue”, "green"]
print(colourlist([2])

Or the index number can be input by the user. Here is an example.

colourlist = ["red","yellow", "blue", "green"]
i = input("which colour do you choose? ")
i = int(i)

print(colourlist[i])

But only some numbers will work. For example, if the list has four items, they are
numbered from 0 to 3. If you give an index number that is bigger than 3, then the
program will crash. For example, this user typed number 7. There isn't an element
number 7. So they saw an error message.

which colour do you choose? 7
Traceback (most recent call last):
File "C

print (colourlist[i])

/Users/Alison/Documents/Python/temp.py", line 4, in <module>

IndexError: list index out of range

This type of error is called an out of bounds error. In this lesson you will see how
to avoid and fix out of bounds errors.

Length of a list
The Python function 1en ( ) will tell you the length of a string or a list.

Type this in the Python Shell:
len("hello")

You will see the integer 5, because the string “hello" has five characters.



Now try these commands in the Python Shell.

colourlist = ["red","yellow","blue", "green"]
listlength = len(colourlist)
print(listlength)

You should see the integer 4, because colourlist has four elements.

Think about how you can use this information to stop the user from making an

out of bounds error.

What numbers are allowed?

If we know the length of a list, we know what numbers are allowed. The numbers
go from 0 to one less than the number of items in the list.

Here are some examples.
» If a list has 10 items, the index numbers go from 0 to 9.
P If a list has 100 items, the index numbers go from 0 to 99.

We can make a program to print this information.

colourlist = ["red”,"yellow","blue”, "green"]
final value = len(colourlist) - 1
print("index numbers go from 0 to", final value)

Try these commands in the Python shell or as a program.

Helpful message
One way to reduce errors is to give the user helpful information. Then they know
what they have to type.

you can print one colour from the list

This message is not helpful. It is easy for the user to make :
which colour do you choose?

a mistake.

Here is the output of a program that does have a helpful ~ you can print one colour

index numbers go from 0 to 3
message. The message tells the user what numbersthey - 00 40 you choose?
can input.

The user of this program is much less likely to make a mistake.

Design the message

Remember to be user friendly. In this case, the message should tell users what
range of values they are allowed to input.

9}) Activities

1 Make and run a program that prints a single item from colourlist. Include
a helpful prompt for the user.

2 Inthe last lesson you made one or more programs to create and edit a list.
Open any program you made last lesson. Add a helpful prompt to make sure
user input is correct.
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Validation
What if the user still makes a mistake? The program will crash.

A program which does not crash is called a robust program. The user might input
bad data. But a robust program will not crash.

To make sure your program is robust, you can add a command that blocks bad
input. A check which blocks bad input is called a validation check.

‘If... else’

One way to do validationistousean if. .. else structure.

B An if structure begins with a logical test. Test if the number input by the user
is smaller than the length of the list.

b If the test is True, carry out the command.
P If the test is False, show an error message.
Here is an example.

colourlist = ["red”,"yellow"™,"blue"™, "green”]
i = input{"which colour do you choose? ")
i = int(i)
if 1 < len{coleurlist):
print {(colourlist[i])
else:
print {"out of bounds error")

"‘While' loop
There is an alternative tousing 1 £. . . else. Youcanuse awhile loop instead.

Awhile loop will ask for input until the value matches the requirement of the
program. Here is an example.

colourlist = ["red","ye w", "blue", "green"]
i = input("which c ir d choose? ™)
i = int{i)
hile 1 »= len(colourlist):
i = input("ent mber ")
i = int{i)

print (colourlist[i])
This program uses the relational operator >=. This operator means ‘greater than
or equal to'
You will get an out of bounds error if you enter a number:
P that is greater than the length of the list
P thatis equal to the length of the list.

Remember that list numbering starts at zero. For example, think of a list with four
elements. The elements will be numbered 0, 1, 2, 3. In a list with four elements,
the numbering stops at 3. In a list with 100 elements, the numbering stops at 99.

To summarise — an index number that is equal to the length of the list will cause
an out of bounds error. The while loop in the program will loop until you enter
a value that will not cause this error.

Q




o)) Activity

Make and run the example program shown in this lesson thatusesif. .. else
to block bad inputs to the program.

Change the program you have made so that ituses awhile loop.

O Extra challenge

In the last lesson you made two programs to create and edit a list. Open any
program. Use if. .. else to block bad input to this program.

Adapt the program touseawhile loopinsteadof if... else.

0 Test

This command creates a list:
trees = ["oak", "beech","willow"]
1 What would be the output of these commands?
number = len(trees)
print (number)
2 Write a print command that will tell the user how to enter a valid
index number.
3 Write the commands to get an index number from the user. Include a helpful
message, for example, the one you thought of for Q2.
4 A programmer wanted to check whether the user input was out of bounds.
Write a logical test which will be True if the index number is valid.

o) Explore more |

Investigate user interfaces of real-life software apps. That might include apps you
use on your phone. It might also include software you use at home or at school.
Here are some questions to ask yourself.

P Are there clear messages?
» Do you know what input you have to provide?
» If you enter the wrong input, might you crash the program?

Ask family and friends about the software they have used, for example, at work.
Studies have shown that a good user interface has a big impact on whether
people like to use software.

Reflecting on your experiences with software will help to improve your
programming skills.
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Traverse a list

In this lesson
You will learn:
P what traversing a list is

» how to traverse a list.

Data structures

A list is an example of a data structure. A data structure is a type of variable
that can hold many values. In a list data structure, the different values are called
elements. Lists and other data structures are used a lot in programming.

That is because in real life we often want to store many data values. Here are
some examples.

» Asocial media app such as Facebook or Twitter wants to store information
about all the different accounts.

P A business wants to store information about its products, employees and
suppliers.

» Ateam manager wants to store information about the members of the team.

And there are many other examples. Data structures are useful when we want to
store a lot of data values. Some data structures can store millions of values.

You have written programs to work with lists. You know how to append, delete
and edit the elements of a list. If you are not sure how to do these things, look
back at previous lessons.



How to traverse a list

Now you will learn how to traverse a list.

Traversing a data structure means looking at every value in the data structure.
Think of the reasons people might want to do that.

» Asocial media app might want to check that every useris
still active.

P A business might want to print out the number of items
in stock.

» Ateam manager might want to write an email to every
team member.

In this lesson you will traverse a team list. You will print
out each name in the list. This is a good way to show
that you have traversed the list. Remember, real-life
programs usually do something more complicated than
just printing out.

‘For’ loop

A for loop is a counter-controlled loop. The loop repeats a set number of times.
You can use a counter-controlled loop when you know exactly how many times
you want a loop to repeat.

A for loop has a counter. The counter starts at zero. It stops when it reaches
the value set at the top of the loop. The number that stops the loop is called the
stop value.

In Lesson 3.1 you used a for loop to append values to a list. Here is an example.
This program adds exactly four valuesto colourlist. The stop valueis 4.

colourlist = |[]
for i in range(4):
colour = input("Enter a colour ")
colourlist.append(colour)
print(colourlist)
Print using a ‘for’ loop

Each time the loop repeats, the value of i goes up by one. A £or loop with a stop
value of 4 counts through these values:
i=290
=
i =2
i=3
These are the same values as the index numbers of a list. This makes it easy to
print out every element in a list.
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Example: colourlist
This command creates a list with four elements.

colourlist = ["red","yellow","blue"”, "green"]

Because the list has four elements, we can use a for loop that countsto 4.
for i in range(4):

Each time round the loop, we print a single element of colourlist.

print(colourlistji])

The value of i goes up by one each time. The program prints the next element in
the list. When the value of i reaches 4, the loop stops.

You can also adapt the command so that it prints out the index number as well as
the colour.

print(i, colourlist[i])
Here is the completed program.

colourlist = ["red","vyellow","blue","green"]

for 1 in range(4):
print (i, colourlist[i])

Activities

1 Make and run the example colourlist program shown in this lesson, using
a for loop to traverse the list.

2 Make and run a program which:
P creates an empty list called teamlist

P usesa for loop to append 11 names to the list

P traverses the list, printing out each name in turn.

Wrong stop value?

The programs you have made work fine. When we write the program, we know
how many elements there are in the list. We can use this number as the
stop value.

But in real life we don’t always know the size of a list. We could use a
while loop to append values to a list, which means we don’t know how
many values there will be.

A list can also change in size. '3

» The user may append values to the list. This will make the list bigger.

» The user may delete values from the list. The list will get smaller.



This could make the program go wrong. The stop value won’t match the size of
the list. What effect would this have?

P If the list was bigger than the stop value, then the loop would stop too soon.
The loop would miss out some of the values in the list.

P If the list was smaller than the stop value, then the loop
would go on too long. There would be an out of bounds error
(look back at Lesson 3.3).

Find list length

The solution is to find the length of the list. You already know
the command to do this. Store the list length as a variable. In
this example we have called the variable s top.

stop = len(colourlist)

Now we can use the variable as the stop value of the loop.

colourlist = ["red","yellow","blue", "green")
stop = len(colourlist)
for i in range(stop):

print (i, colourlist[i])

7o) Activity [ Extra challenge

Make a program that creates a list of colours. Make and run a program which:

» Usethe len( ) function to find the stop value. P creates an empty list called teamlist

» Usea for loop to traverse the list, printing out P usesawhile loop to append names to
each value. the list

» usesa for loop to traverse the list and
print each element in the list.

0 Test

This command creates a list:
trees = ["oak","beech","willow","ash"]
1 We could use a for loop to traverse this list. What is the stop value?

2 Write acommand that assigns the length of the list to a variable called stop.
3 Auserwrote the following program to traverse this list. What is the error in this
program? What is the output of this program?
trees = ["oak","beech”,"willow", "ash"]
for i in range(3):
print(trees[i])

4 Give one reason that a list can change in size while a program is running.
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Menu of choices

In this lesson
You will learn:
» what an interfaceis

» how to make a menu interface.

What is a program interface?
A program interface is the part of a program that handles input and output.

» Input: The interface gets user inputs. The user can control the program.

» Output: The interface displays program outputs. The user can see results
and content.

In Student Books 1-7 you used the Scratch programming language. Scratch
provides a colourful interface with images and sounds. Python has a text-only
interface.

Requirements

» tell the user what the program is and what it can do
P let the user make choices or select options

» let the user enter information - you should include a helpful
message and validation (remember Lesson 3.3)

» display results or answers
» let the user close the program.

In this lesson you will make a menu interface for the Team Manager program.

Make the Team Manager interface

Start a new Python program file. Start with the command to make a new empty
team list.

teamlist = []

Now you will make an interface to let the team manager work with the team list.

Introduce the program
First, make the part of the interface that meets this requirement:

Tell the user what the program is and what it can do.

This program is for the manager of a team, for example a football team or a music
group. It will let them manage the membership list.



Here are the commands to do this. You can change the words if you like.
teamlist = []

print("TEAM MANAGER")

print("“This program will help you manage your team.")
print("\n")

The final command prints "\ n". That stands for ‘new line” and it makes a blank
line in your program.

Menu of choices
Now you will add commands for the next requirement:

Let the user make choices or select options.

The first version of the menu has only three
options (A, B and X). Here is the menu design. o M M pN vA AG FR
Add print commands to your program to print This program will help you manage your team.
out options A, B and X, with the words you see

here. Your aim is to make this menu appear A: Append a value

when you run the program. If you want to B Frint the taam 3ist

k X: Exit the program
change the wording or layout you can.

Get user input

After the menu has appeared, the user will make a choice. This command will get
input from the user and store it as a variable called choice,

choice = input("Enter your choice: ")

Run the program and you will see the menu. Remember, the menu choices don't
work yet.

teamlist = []

yrint ("7 § +\ M MANAGE R")

print (" i |

print ("Thi 11 vil Ip vy manage y team.")
print("\n")

print ("A: Apper A lue™)

print(“B: | t the tear idnd |

print("X: E A program™)

choice = input ("Enter y hoice: ")

Start a new Python program.
Use a series of print commands to make and display the Team Manager interface.

Get user choice with an input command.
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Loop to repeat

The team manager may want to do many different actions. For this reason, you
will use a loop to repeat the menu. But remember this requirement:

Let the user close the program.

You must have some way to stop the program when the team manager has
finished using the menu.

You do not know exactly how many times the manager will want to look at the
menu. That means you must use a conditional loop (a while loop). The menu
will repeat until the user enters the choice X.

What can go wrong?

A class made the Team Manager program. When they made it, some things went
wrong. In this section we’ll look at some of the mistakes they made.

Barbara's mistake

Barbara entered this code at the start of the while loop. The program did not
work properly.

teamlist =~ [}
choice == "3*
choice == "X":
print(* M M ; )
prant (" )
print ("This progra 1 ' A 1 Le )
print (“\n")
print (" } ")
print (" int the t )
print{"X: Exit ¢ rogr -
choice = input (™} u | ")

Barbara’s program did not work because she used this logical test:
choice == "X"

The operator == means ‘is equal to’ The loop will repeat when the user enters the
value X’ But we want the opposite. We want the loop to repeat if the user enters a
value which is not ‘X’ The symbol for ‘not equal to’ is:

=
Barbara had to change the first line of the loop to this:
while choice != "X"
If choice was notsetto "x", the loop would repeat.
Rio’s mistake
Rio entered this code.

teamlist = []
le chofce != "X™:
rint (*

r
pr
pr
l§
I
T
1

choice = input ("t Y ice: ")



The program crashed. Rio saw this error message.

NameE r: name 'choice’ is not defined

Rio’s program crashed because the while loop uses the variable choice.

But the variable choice has not been given a value yet. Rio had to change his
program to give choice avalue before the while loop. The variable can have
any value, even a blank.

choice =

Kalif's mistake

Kalif entered this code. The program worked. But there is still a mistake. Can you
see what it is?
choice = “* *
choice != "X“:
teamlist = []
print (" M
print ”

nt
rint ("X

cholce = input (“Er ) . |

This command makes a new empty team list.
teamlist = [

Kalif’s program was wrong because the command to make an empty list is inside
the loop. It will repeat. The team list will go back to being empty each time.

Kalif corrected the error by moving the command. He moved it so that it came
before the loop.

() Activity (/) Test

Put the Team Manager menu inside a loop A programmer made a menu interface. It was inside
with X’ to exit. awhile loop.

Avoid the errors you saw in the examples. This is the first line of the while loop:

while more == "Y":
O Extra challenge 1 What is the name of the variable used in this
command?

Add code so that if the user enters the
option ‘A) they can append a new name to
the team list.

N

What value could the user input to make the loop

continue?

3 What line of code would you include before the loop
to set the value of the variable?

4 Give an example of a line you would include inside

the loop to let the user stop the loop.
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Activate the menu choices

In this lesson
You will learn:

» how to give users control over what software does.

User interface

In the last lesson you made a menu. The user entered a letter. It was %
. . - :
stored as a variable called choice.

Make sure you have completed the activities in the last lesson before
you continue with the tasks in this lesson.

==
Think of different types of software. Each type of software has a
different user interface. i‘wr'-"

When you touch or click on the interface, something happens in
the program.

In this lesson, you will make that happen with your Team Manager
program. You will add code to make your menu options work. The
user will input a choice. The computer will carry out their choice.

‘I’ structure

You used an i f structure in Lesson 3.3. An i f structure starts with a logical test.
The logical test compares two values. If the test is True, then the actions inside
the if structure will be carried out.

Append

If the choice is ‘A} then the user can append a name to the team list.

You already know the code to append a name to the list. You did this activity
in Lesson 3.1.

Put the code into the i £ structure.
if choice = "A"
name = input("Enter a name ")
teamlist.append(name)

The code lines inside the i £ structure are indented.

Print
If the choice is ‘B, then the computer will print out the team list.

You already know the code to print the list. You did this activity in Lesson 3.1.
Put the code into the i f structure.




if choice = "B"
print(teamlist)

The code line inside the i f structure is indented.

teamlist = [)

Double indentation choice = *
Here is the program so far. while choice != "x*
This program has got two i £ structures. ;- ‘lf_‘-'L:jj ! ' ::
The if structures are inside a while loop. print (*T! ' vou ) ) . *)
When a program structure is inside another <ar N L "y
structure, this is called nesting. The i £ prie ::»1 b List")
structure is ‘nested’ inside the while loop.
choice = input ("Ente: - ce: *)

» Commandsinside a while loop are g s

choice == "A":

indented. name = ;u;u:}“;“vu. A na ]
teamlist.append(name)

» Commands inside an if structure are ot i
) choice == :
indented. print (teamlist)

That means the program has double
indentation. Can you see the double indentation in this program?

@) Activity

Continue the Python program you made in the last lesson. Add code so that the
menu options work properly.

» Append a name. P Print the list.

Remember to include double indentation.

In the next part of the lesson you will develop the program further. You will:
» add new menu options to print, delete and edit elements

» block bad input from the user to avoid an out of bounds error

» sort the list using a new Python function.

Make sure you have completed all earlier activities before you go on to the
final part of the lesson. If you need more practice, take time to get the previous
activities right before you go on to the final part of this unit.

@ Explore more

In Lesson 3.3 you explored software interfaces and reflected
on whether they were user-friendly. Continue this task. But
this time look out for software menus. What software do you
know that uses menus? How do you choose an option from
the menu? Do you find the menu easy to understand and use?
Does the menu use words or pictures?
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Add more menu options

In Lesson 3.2, you learned some extra commands which would be useful to the
team manager.

» Print an element.
» Delete an element.
» Edit an element.

The table shows the commands that carry out these actions.

Action ‘ Commands

I

Print an element i input(“"which list item do you want to print? ")
i = int(1i)

print(teamlist[i])

Delete an element i = input(“"which list item do you want to delete? ")
i = int(i)

del teamlist[i]

Edit an element i = input("which list item do you want to change? ")
i = int(i)
teamlist[i] = input(“"enter a new name ")
Block bad input

The table shows the commands that will let the user print, delete or edit an
element of the array. In each case the user has to enter a number. The number is
the index of a list item. In this example the value is stored as a variable called i.

The value input by the user must be a valid index number. It can’t be bigger than
the biggest index number in the list. If it is too big it will cause an out of bounds
error. For example, if the list had five items in it, and the user tried to delete
item 8, that would cause an error.

In Lesson 3.3 you learned how to block bad input. You could use these skills to
prevent the user from entering an index
number that is too large.

Sort the list

This command will sort the team list.
teamlist.sort()

Because the elements of teaml ist are strings, they
will be sorted into alphabetical order. if they were
numbers, they would be sorted into numerical order.

Use this knowledge to add a new option to the menu,
tosort teamlist.

°



Extfad‘a“enge Enter your choice:
TEAM MANAGER
Add code to implement one of the new menu This program will help you manage your team.

options given in this lesson. This image shows all
of the options - you don’t have to do them all! =
Append a value
Print the team list
Print one element
If you have time, add a check to block invalid : Delete one element
Edit one element

index numbers. : Sort the list
X: Exit the program

0 Test
Enter your choice:

A programmer made a program. Here is an
extract from the program.

If you have time, do more than one.

mEoOOW>

1 What choice should the user enter in order to print the list?
2 What happens if the user types ‘A’?

3 Ifthe user types ‘A}, what will they see next on the screen?
4 What happens if the user types ‘C"?

colourlist = ["red","yellow","blue®,"green"]
choice = ""
while choice != "2a":

print ("A: Add a new col I the 1list")

print("B: Print the r list"™)

choice = input("Input y r choice: ")

choice == "A":
new = input ("Type a new colour ")

colourlist.appehd(new)
if choice == "B":
print{colourlist)

choice == "C":
colourlist.sort()

0) Be creative

It is hard to make an interface using Python. That is because the program
will only print simple output made of text characters.

Usain liked creative challenges. He made this title
for the program, using nothing but Python print
commands.

Can you design and make an interesting title for your
Team Manager program?
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Check what you know

You have learned
» how to store a series of items as a list

» how to add, delete and edit items in the list
» how to look at every value in (traverse) a list

» how to make a menu interface to help the user

» how to block bad input to stop the program from crashing.

. J

Try the test and activities. They will help you to see how much you understand.

[
Test

Jamal was learning about prime numbers.
He made a list of prime numbers. He used
this command:
primes = [1,2,3,5,7,11]
1 How many elements are there in this list?
2 Whatis the command to append the value
13 to the list?
Jamal wanted to print out all the elements in

the list, one after the other. He used this
command:

|]ll:]l[i;;‘|;?]liilil

for i in range (stop):
print(primesfi])
3 Ifthevariable stop had the value 13, there
would be an error. What type of error?

4 What command could Jamal use to set the value of the s top variable?

5 Write a set of commands which would prompt the user to enter a value
and then append that value to the list.

6 Write a set of commands which would prompt the user to enter an index
number and then delete that element from the list.




Una wanted to store the names of cities. She created a program that
made a list.
1 Write a program to make a list of five cities. You can use some of the names

shown here or think of new ones.
2 Add commands to traverse the city list, printing out every name one after
the other.
3 Add commands to your program so the user can append a name to the city list.
4 Add commands to your program so the user can delete a name from the
city list.
5 Add commands to print the list of cities to show these changes.

LONDON PARS STOCKHOWM
SAINT PETERSBURG NEW YORK ROME

Lol miattll, i,

DuBal KUALA LUMPUR CHICAGO

II‘I'Il'!|*"I | “Ii

BARCELONA BERLIN PRAGUE

- B
Self-evaluation

e |answered test questions 1 and 2.
e |completed activity 1.

e |answered test questions 1-4.

e |completed activities 1 and 2.

e |answered all the test questions.
e |completed all the activities.

Re-read any parts of the unit you feel unsure about. Try the test and
activities again - can you do more this time?

k- _J
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Programming: Atom Finder

You will learn
» how to store blocks of code as procedures and use them in programs

» how to create a procedure to find an element in a list

» how to compare algorithms used for searching a list.

In the last unit you worked with
a list that stored the members of
a team. In this unit you will work
with a list of atoms. You will
write a Python program to add
and remove the names of atoms
from the list. You will write a
Python program to find an atom
in the list.

"13%982‘ :

dag

' AI ‘ : [82 2072
26 <o Li2g

Fe Nl vf_‘ i

‘ Aluminium

Lead pJ}

&) Unplugged

The computer will look through the list. The computer can only look at one item at a
time. This activity will help you to understand how hard it can be to find an item.

The students at City Park School played an ‘atom search’ game. They agreed on this

list of atoms.
Hydrogen Helium Carbon Nitrogen Oxygen
Fluorine Neon Sodium Magnesium | Aluminium
Silicon Phosphorus Sulfur Chlorine Argon
Potassium Calcium Iron Cobalt Nickel
Copper Zinc Silver Tin Antimony
lodine Platinum Gold Mercury Lead

They wrote the names of the atoms on cards. They wrote each name on a different
card. The students put the cards face down so the names were hidden. The atoms

were not in sorted order.

Leaming outcomes: Write a modular program that uses procedures or functions; Compare alternative

algorithms to solve a problem (for example, searching)




The rule of the game is that you can only look at one name at a time. Then you
have to turn the card face down again.

Tasha challenged Jasmin to find the search term ‘Gold". Jasmin turned over
the first card - it did not show ‘Gold”. Then she turned over the next card - it did
not show ‘Gold’. Jasmin had to keep turning cards over until she found the
search term.

Try this game in your class. Keep the cards - you can use them again in
Lesson 4.5.

Did you know? Talk about...

In this unit you will use computers to hold and
Scientists use computers to study very process science data. Computers can help us learn,
small things such as atoms and sub- not only in science but in any school subject.
atomic particles. They also use Would you like to use computers more at school?
computers to study the largest structures
in the universe such as galaxies. The
interstellar mystery of why stars form was
solved by scientists using a massive
computer simulation of a galaxy. The header bOdy
simulation was tested on a new and
extremely powerful computer called the

BMmpede SUpercompiies modular programming  search term

module function procedure

linear search  binary search
parameter

o
8
3
3
3
@
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3
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Amend a program

Spiral back
In this lesson

You will learn:

"%, Last year, you learned to
« write programs in Python.
== You learned to use loops
P that program structures have a header and a body. and conditional (1f... else)
structures. You will develop your
skills in this unit. You will extend

and adapt a Python program.

» how to adapt a program

Atom List program

In Unit 3 you made a Team Manager program. It had a menu.
The menu let you add and delete items from the team list. In
this unit you will work with a similar program. It is called Atom List. This program
manages a list of the atomic elements from hydrogen to radium.

@ The Atom List program has been prepared for you. Your teacher will give you a
%' copy of this program.

Look at the program code
Open the Atom List program. Read through the code.

The program is in three sections. The sections of the program are marked using
comments. Remember that comments are ignored by the computer. They are
there for you to read.

The three sections of the program are:
» the list of atoms

» procedure definitions

» the main program.

The first part of the program makes a list. The listis called atoms. There are
88 elements in the list.

##4 the list of atoms

atoms = ["Hydrogen", "Helium", *“Lithium", "Berylljium",
"Boron", "Carbon", "Nitrogen”, "Oxygen®, "Fluorine",
“Neon®, "Sodium"™, "Magnesium", "h.nn'-ux-lm-", 5
"Phoasphorus", *"Sulfur®, "Chlorine", "Argon",
"Calcium”, "Scandium®, "Titanium”, "Vanadium",
"Manganese®, "Iron", "Cobalt“, “Nickel*, "Coppe
"Gallium®, "Germanium®, "Arsenic", "Selenium",
"Krypton", "Rubidium®, "Strontium®, "Yttrium",

"Niobium", "Molybdenum", "Technetium", "Ruthenium", "Rhodium",

"Palladium®, "Silver", "Cadmium", “Indium®, *"Tin", "Antimony",

"Tellurium®, "lodine", "Xenon", "Cesium™, "Barium”, “Lanthanum"”,

"Coerium", “Pra

dymium®”, "Neodymium”, *"Promethium®”, “Samarium®,
"Europium®, "Gadolinium®, "Terbium", "Dysprosium”, “"Holmium
*Erbium", "Thulium”, *"Ytterbium", “Lutetium®, “"Hafnium”,
*Tungsten”, "Rhenium®, "Osmium®, "Iridium”, "Platinum", "G
"Mercury”, "Thallium®™, "Lead"™, "Bismuth®, "Polonium",
"Astatine”, "Radon", "Francium", “"Radium"]




The next part of the program is called ‘Procedure definitions’ $5) Procedure definitions '
This part of the program is empty. In the next lesson you -
will make procedure definitions in this part of

¢## Main program

the program.
2 s Mai chcice =""
The fmal,pal?o'fthe program iz called ‘Main e ki e MRS
program’. This is the main part of the Python print (" )
program. It has the code that displays the menu. pY f"t :* TOM FINDE R:;
prin
It also has the code that makes the menu print (“\n")
ti k print ("A: Append an atom to the list")
e e print ("B: Remove an atom from the list")
The code below appends a new atom name to Siigt :" 1; nt. ;l::..( : L, ::3”)
the list of atoms. Find this code in the program. print ("\n")
choice = input(“"Choose an option: ")

if choice = "A"
name = input(“"enter the name of an atom to add: ")
atoms.append(name)
print(name, "has been added to the list")

The code below removes an element from the list. Find this code in the program.

if choice =— "B":
name = input("enter the name of an atom to remove: ")
atoms.remove (name)
print(name, "has been removed from the list")

This block of code uses a new command: remove. This command deletes an
element from the list. You give the name of the item. The computer looks through
the list. If it finds an item that matches the name you gave, it removes it from

the list.

Run the program code
Run the program. You will see the menu interface displayed in the shell.
By using the menu, you can work with the list of atoms.

» If you type option ‘A’ the program will ask you to enter ===z S
the name of an atom. It will add this name to the list. ATOM EIRDER

» If you type option ‘B’ the program will ask you to enter
the name of an atom. It will remove this name from

: A: Append an atom to the list
the list. B: Remove an atom from the list
5 4 3 C: Print the list
» If you type option ‘C’ the program will print the X: Exit the program
whole list.
» If you type option ‘X’ the program will close. Choose an option:
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2

Amend a program

() Activity |

Copy the Atom List program onto your computer. Open the program in the
usual way.

Read through the code and look at the three sections of the program.
Run the program. Using the menu interface:

» add ‘Uranium’ to the list

» delete ‘Iron’ from the list

» print out the list. You will see the changes you made.

The changes to the list will not be permanent. Next time you load the program,
the list will return to its original content.

Header and body

The Atom List program includes i £ structures. You have used i f structures
before in other programs.

A Python if structure is made out of a header and a body. The header has the
commands that control the i f structure. The body has the commands that are
controlled by the header. Every time you make an i £ structure, you must make
the header and the body.

The header
The header starts the if structure. _ : e
if choice == "A";
It has: name = input ("enter the name
’ atoms.append (name)
» theword if print (name, “"has been added

an

the

1tom

list

to

")

add:

")

» alogical test
» acolon (two dots).
Here is an example of a header from the Atom List program.

if choice == "A":

The body

The body of the i £ structure has all the other commands that belong to the
structure. The commands in the body are indented to show that they belong
inside the i £ structure. These commands will be carried out if the test in the
header is True.

Here is an example from this program.
name = input(“enter the name of an atom to add: ")
atoms.append(name)
print(name, "has been added to the list")

When will the computer carry out these commands?



Loop structure

The Atom List program includes a loop. You have used loops before in other
programs.

A loop also has the header/body structure.

» The header of the loop has the command which controls the loop. It sets the
exit condition of the loop. It might be a for loop orawhile loop.

» The body of the loop has the commands which belong inside the loop. They
are indented. These commands will be repeated. The header controls how
many times the commands are repeated.

Double indentation
In this program there isawhile loop. Insidethe while loop there are i f
structures.

In Unit 3 you learned that:
» if one structure is inside another, this is called a nested structure
» anested structure is shown using double indentation.

Look out for double indentation in this program.

) Activity
Kassim extended the menu to include option ‘D’ to sort Choose an option:

ghelise. Tl B e S g e = =
ATOM FINDER

Add a new print command to your program to display this B
new menu option.

Add a new i £ structure to the program to make the new : Append an:atom to the List
: Remove an atom from the list

A
3 B
menu option work. C: Print the list
D
X

: Sort the list

if choice == "D": : Exit the program

Here is the command to sort the list. Put this command
inside the new i f structure.

atoms.sort()

[ Extra challenge SR ) Test

In Unit 3 you learned the command 1 Python structures have a header and a body. The header

to print a single element of a list. always ends with what symbol?

Add an option to the menu which 2 How does Python show that commands belong inside a
allows the user to do this. Add an i £ Python structure?

structure to make this extra menu 3 How does Python show that one structure (for example, an
Bption work, if structure) is nested inside another (for example, a loop)?

4 In Unit 3 you learned about comments. Give an example of
a comment in the Atom List program.
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Make and use procedures

In this lesson
You will learn:
P how to define a procedure

» how to call a procedure in a program.

What is a procedure?

A module is a ready-made block of code, with a name, that you can use in your
program. If you put the name of the module into your program, all the commands
in the module will be carried out. That makes your programs shorter and easier
to write.

A procedure is a type of module that you can make yourself. In this lesson, you
will make and use procedures. You will write a new program to practise using
procedures. Then you will add procedures to the Atom List program.

How to use procedures
You can use procedures in any program. You have to do two things.

1 Define the procedure. Give the procedure a name. Store commands inside the
procedure.

2 Call the procedure. Put the name of the procedure into your program. All the
stored commands will be carried out.

Now you will practise defining and calling a procedure.

What a procedure looks like

In the last lesson, you learned that structures in Python have a header and a body.
Python procedures have the same structure. Every procedure has a header and a
body.

Here is an example.

The header

def welcome () :
print ("=" * 40)
print(" o 12, "Y"welconaeag ")
print ("=" * 40)

The body




The header

The header of a procedure always has this structure:

» the word de £, which stands for ‘define the procedure’

» aname for the procedure. This example procedure is called we lcome
» open and close brackets

» acolon.

The body

The body of a procedure has all the commands that are stored in the procedure.
The procedure has three commands. They are all print commands. The
commands print a welcome message on the screen.

Procedure name

When the programmer writes a procedure, they have to choose a
procedure name.

» It must be a single word — no spaces.

» It must begin with a letter.

» It can only contain letters, numbers and the underscore character.

The name should remind you of what the procedure does. This procedure prints

out a welcome message. So the programmer decided to call it ‘welcome’.

Call the procedure

After you have defined the procedure, you can call the procedure. Calling the
procedure means you put the name of the procedure into your program.

o) Activity

Start a new program and define the we 1come procedure shown on this page.
If you run the program, nothing will happen.

Below the we 1come procedure, add code to call the procedure.
welcome ()

Now when you run the program, the commands in the procedure will be

carried out. -

You can call the procedure more than once. Extend the program like this: -
welcome ()

welcome ()

welcomne ()

Now when you run the program, the commands in the procedure will be
carried out three times.
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Use a procedure in the Atom List program

You practised defining and calling a procedure called welcome. Now you will
work on the Atom List program. You will define and call a procedure called
add atom. It will store all the commands to add an atom to the list.

Procedure definitions

Programmers usually put procedure definitions near the start of a program. The
Atom List program has a section at the top called:

### Procedure definitions
This is where you will define the add atom procedure. Later, you will write lots

more procedures in this section.

Define the procedure

You will define the add atom def add_atom(): ( :
s name = input("enter the nams f an atom to add: *
procedure. It will store all the atoms.append (name)

commands to add an atom to the list. print (name, "has been added to the list")
Here is the procedure definition. You
should recognise these commands and understand what they do.

Call the procedure
Now, when you want to add an atom to the list, you can call the add atom

procedure. -
if choice == "A":
Findthesectionofthepmgramthat name = input("enter the name of an atom to add: ")
looks like this atoms.append (name)
3 print (name, "has been added to the list")

You can delete all the code. Put the
name of the add atom procedure instead. 1f choice == “A":

add_atom()
() Activity

Open the Atom List program that you worked on in
the last lesson. Define the add atom procedure
shown on this page. Put the procedure definition at
the start of the program.

Change the program as shown on this page. If the
user types ‘A, the program will call the add atom
procedure.

Run the program and check it works.

Advantages of using procedures
Most programmers use procedures, or similar
structures, in their programs. Using procedures
and other modules in your programming is called
modular programming.

©



Modular programming has many advantages.

P Storing code in procedures makes your main programs shorter and easier
toread.

» Codestored in a procedure can be reused, saving time and effort.

» The work of writing a program can be shared among a team. Each personin
the team writes a different procedure.

» When students first begin to make and use procedures it can be hard to see
these advantages. But in the long run, knowing how to use procedures makes
you a better programmer.

Built-in functions
You have defined and used modules called procedures.
Python has some modules that have been written for you. They are called built-in

functions. You don’t have to define the built-in functions. You can just use them
in your code.

In fact, you have been using these built-in functions all along. Here are some
examples of built-in functions that are included in Python:

input()

int()

print()
Do you recognise these functions? The names of these functions are shown in
purple when you type them in your programs.

(AP) Extra challenge g p—

name = input(“enter the name of an atom to remove: ")
This is the code in your program which atoms.remove (name)

< brint (name, "has been removed from the list")
removes an atom name from the list. ; el ‘

Use the skills you have learned. Make a procedure called remove atom. Call the
procedure in your main program.

0 Test

These commands create a new procedure.
def say hello():
name = input("what is your name? ")
print(“hello", name)
1 Give the command to call this procedure in a program.
2 Describe what happens when this procedure is called.
3 Two lines of the procedure are indented. Explain why.

4 Describe the advantages of using procedures in programs
(modular programming).
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Linear search

) Spiral back

In this lesson

You willlearn: %Sy In previous books
. - === you have used

» how to write a procedure to find a value in a list —_— :

= relational operators.

P what a linear search is. Using a relational operator
you can make a logical

test with the value True or

Search a list False. In this lesson you
The students at City Park School decided to make a program to meet will learn a new relational
this requirement: operator: the word in.

The user enters the name of an atom. The program searches for the
name in the list. If the name is in the list, the program will display a message.

The new program is called Atom Finder. Later in this lesson you will download the
new program and make changes to it.

A new relational operator

When you do a search, the item you look for is called the search term. Python
offers a ready-made way to find a search term in a list. It is a relational operator:

in
Remember that relational operators compare values. Comparing values makes a
logical test.

The relational operator in compares a single value and a list. If the value s ‘in’
the list, then the test is True. If the value is not in the list, then the test is False.

Here is a simple example program that uses in,
mylist = ["a","B","C"]
letter = input("Enter a letter: ")
if letter in mylist:
print("The letter is in the list")

Now you will use the in operator to find an atom in the list.

Start a new program
Open the Atom Finder program.

Or copy and paste the list of atoms from the last program into a new program file.

Tasha added code to the Atom Finder program. She used the in operator. The
program will tell the user if the name they input is in the list.

name = input ("enter a name ") |
if name in atoms:
print (name,"is in the list of atoms ")




Punam made a longer version. Thisversionuses if. .. else. This extended
program will show one message if the name is in the list, and a different message
if the name is not in the list.

name = input("enter a name ")
if name in atoms:
print (name, "is in the list of atoms ")

else:

print (name, "is not in the list of atoms"™)

() nciiy
Open the Atom Finder program. Add commands so that the program gets a name

from the user. It tells the user if an atom is in the list or not in the list. Use the in
operatorandthe i£... else structure.

Other ways to search

In this unit you will learn more about how searches work. You will learn how to
do a search without using the in operator. This will help you to understand the
different ways a computer can search a list for a value.

The two methods you will learn are called:
P the linear search » the binary search.

In this lesson you will learn about the linear search.

Traverse the list

In Unit 3 you learned how to traverse a list using a for loop. Traversing a list
means visiting every item in the list. You may print each item to show you have
visited it. This table shows the actions for traversing a list and the Python code
that matches each action.

Find the stop value for the £or loop. (The stop

. 3 st =1 =
value is the same as the length of the list.) V. TP —

Use a for loop to count through the list

. . for i in range(stop):
one item at a time.

Print the list item. print(atoms[i])

If you put all the commands together, the computer will traverse the list.

stop = len(atoms)
for i in range(stop):
print (atoms[i])
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When the program is run, it prints out the name of every atom. This picture only Hydrogen
shows part of the output. Helium
Lithium

@ Activity Beryllium
Work with the Atom Finder program. Boron

) Carbon
P Delete the code that used the in operator. Nitrogen
» Add new code to traverse the list. oxygen
» Run the program. Your program should print out every value in the list. Fluorine

i ;i Neon

Overview of the linear search Sodium
A human might look at a whole list with one glance. But a computer Magnesium
has to check each value one at a time. To find a search term in a list, Aluminum
the computer must look at each value one after the other. It will check each Silicon
value to see if it matches the search term. That is how the linear search works. Phosphorus

Program the linear search

You have written code to traverse the list. You used a for loop to visit every item
in the list. Now you can adapt that code. Instead of printing out the items, the
computer will check each item. It will check if it matches the search term.

This table sets out all the actions of the linear search. The table is incomplete.
Action | Python code

Get the search term from the user. Store the

< £ name = input("Enter a name: "
input as a variable called ‘name’. put( )

Find the stop value (length of list).

Use a for loop to count through the list one
item at a time.

An if statement. The logical test checks if
the list item matches the search term.

if atoms[i] == name:

If the test is True, print a message saying you
have found the search term.

() Activity
Copy this table.

Complete the table to show the Python command that matches each action. Look
back at the ‘traverse’ example to help you.



Summary

A linear search is a way of finding a value in a list.

P Itusesa for loop to count through the list.

» It compares each value in the list with the search term.

» If there is an exact match, it displays a message saying the item is found.

Here is the complete code to carry out a linear search.

### the linear search
name = input("Enter a search term: ")
stop = len(atoms)
for i in range(stop):
if atoms[i] == name:
print (name, "found in the list")

9}) Activity

Edit the Atom Finder program.

» Delete the code to traverse the list.
» Add code to do a linear search.

» Run the program to make sure it works.

0 Extra challenge

Here is an extended menu for the Atom Finder program.

» Add code to the program to make this menu appear RS ELRA RN

on screen.

» Add code so all the menu options work. S AT ab Atk e M S

» Putthe menuinto awhile loop. B: Remove an atom from the list
C: Print the list

D: Search the list
o Test X: Exit the program

1 Explain how the in operator is used to make logical
tests.

2 In this lesson you used a loop to traverse a list. Explain
what ‘traverse’ means.

Choose an option: |

3 What is a search term and how is it used in a search program?

4 The following code says that an atom is in the list. Change the code so it will
print out the name of the atom, as well as saying that it is in the list.

print("The atom is in the list")
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Linear search procedure

In this lesson
You will learn:

P how to change the linear search code into a linear search procedure.

Linear search procedure

In Lesson 4.2 you learned how make a procedure. In the last lesson, you learned
how to make the linear search. In this lesson you will make a procedure to do the
linear search. Make sure you understand the work from earlier lessons before you
begin this task.

You should have the Atom Finder program open on the screen. Go to the section
of the program where you will put the procedure definitions.

Header of the procedure

Programmers usually define procedures at the top of a program. Every procedure
starts with a header. Look back at Lesson 4.2 to remind yourself how to define a
procedure.

Think of a good name for the linear search procedure. In this example we have
called it ‘linsearch’. The header of the procedure looks like this:

def linsearch():

Body of the procedure

The body of the procedure stores all the commands to carry out the linear search.
You already wrote these commands. Find these commands in the program. Copy
and paste the commands into the procedure.

Remember to make sure that the def linsearch():
commands in thebodyofthe name = input ("Enter a search term: ")
procedure are indented. stop = len(atoms)
for i in range(stop):
Here is the completed procedure if atoms[i] == name:
definition. print (name, "“is in ths ist")

Call the procedure
To call the procedure, you must include the name of the procedure in your code.

Go to the part of your program where the linear search code was. If you have not
deleted it already, delete all the code that carries out the linear search. Replace all
the deleted code with the name of the procedure.

linsearch()

Your program will now carry out the linear search.



157) Activity

Create the linear search procedure and use it in your main program. Run the
program and answer these questions.

a What is the output if you type the name of an atom that is in the list?

b What is the output if you type the name of an atom that is not in the list?

If the search term is not found

The students made this program and tested it. Amal ran the program. He
searched to see if ‘Silver’ was in the list. This was the output.

Enter a search term: Silver
Silver is in the list

But if the search term is not in the list, you do not see a message. The program
just stops. The students at City Park School decided to make changes to their
program. They wanted to meet this requirement:

The user enters the name of an atom. The program searches for the name in the list.
If the name is in the list, the program will display a message. If the name is not in
the list, the program will display a different message.

The students worked on the program. They made some mistakes at first.

Amal’s mistake

The linear search procedure uses i £. If it finds the search term, it displays a
message. Amal decided to use e1se to display a different message if the program
did not find the term. Here is the linear search procedure that Amal made.

def linsearch():
name = input(“"Enter a search term: ")
stop = len(atoms)
for i in range(stop):

if atoms[i] == name:

print(name, "is in the list") Enter a search term: Silver
Silver is not in the list
Silver is not in the list
print(name, "is not in the list") Silver is not in the list
Silver is not in the list
Amal ran his program. This was the output. Thisis just partofit. Silver is not in the list

: : : : . Silver is not in the list
The program displays the message ‘Silverisnotinthelist’every o, . .. jo not in the list

time it finds an item that does not match the searchterm. That  gjjver is not in the list
is not helpful. The user will see the message even if the search Silver is not in the list
term is in the list. The user will see lots of messages. Silver is not in the list

else:
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Ria’s mistake
Ria decided to put the ‘not found’ message at the end of the loop, so it would only
show once. Here is the linear search procedure that Ria made.

def linsearch():

name = input("Enter a search term: ")
stop = len(atoms)
for i in range(stop):

if atoms[i] == name:

print(name, "is in the list")
print(name, "is not in the list")
Ria ran her program. This was the output.

Enter a search term: Silver
Silver is in the list
Silver is not in the list

The program displays the message ‘Silver is in the list. It also displays the
message ‘Silver is not in the list’ That is not helpful. The user doesn’t know which

message is true.

A hint from Mr Shakir

The computer science teacher at City Park School is called Mr Shakir. Mr Shakir
gave the students some advice. He told them about a new program command:

return

The return command is a Python key word. It is shown in gold. Remember that
key words are used in Python to control the structure of the program.

A programmer can put the return command into a procedure. When the
computer sees the return command it will stop the procedure and ‘return’ to
the main program.

Using return

By using the return command, you can make a linear search procedure that
works. Here is the completed procedure.

def linsearch():
name = input("Enter a search term: ")
stop = len(atoms)
for i in range(stop):
if atoms[i] == name:
print (name, "is in the list")
recturn
print (name, "is not in the list")




Mr Shakir put the return command into the procedure.

P If the computer finds the search term, it will display the message ‘the atom is
in the list\ Then it will return to the main program. It will never show the final
message.

b If the computer does not find the search term in the list, it will finish the loop
and go to the final message. It will display the message ‘the atom is not in the
list"

Here are two examples of the output of the program. In the first example, the

search term ‘Oxygen’ is in the list.

Enter a search term: Oxygen
Oxygen is in the list
In the second example, the search term ‘“Water' is not in the list.

Enter a search term: Water
Water is not in the list

The program will always show the right message. The program now meets the
program requirement that the students planned.

9)) Activity

Amend the linear search procedure so that it displays a message if the atomis in
the list, and a different message if the atom is not in the list.

Test the program with different inputs to make sure it works.

() Extra challenge

It is important for programs to be readable. To make programs readable:
P use helpful names for variables and procedures
P include comments to explain the parts of the program.

Make sure the Atom Finder program is readable.

o Test

Simran made a procedure called my procedure.

1 Write the header of this procedure.

2 Write the line in the main program that calls this procedure.

3 The procedure includes the command return. What happens when the
computer sees this command?

4 Mr Shakir said that Simran has not chosen a very good name for his procedure.
What is the problem with the name Simran chose?

@ Japuld woyy Bujwweifoid b



Two types of search

In this lesson

You will learn:

P about the different types of search
» how the binary search works.

Search algorithms

An algorithm sets out the steps to solve a problem or complete a task. An
algorithm can be used to plan a program. Sometimes there is more than one
algorithm that will solve the same problem.

An example is searching a list for an item. There are two ways to do this:

» linear search » binary search.

Linear search algorithm
You have made a program that uses the linear search algorithm. It has these
steps:

1 Count through the list from the first item.
2 Compare each item to the search term.

3 Ifthere is a match, the item is in the list.

The computer has to look at every item in the list. If the list has a lot
of items that can take a long time.

You used the linear search algorithm to find a search term in a list of
atoms. The list of atoms is not very long. But in real life, lists can be
very long. Think of the list of all the customers of a bank. Or the list
of all the users of a social network site such as Facebook. In real life,
lists can have millions or even billions of items. If you need to find an
item in a big list like this, the linear search is too slow.

Binary search algorithm
A faster way to search a list is called the binary search. Binary means ‘made
of two parts’ or ‘divided into two’ The binary search works by splitting the list
in two.
Here is how the binary search works.
1 Sortthe listinto order.
2 Find the midpoint of the list.
3 Compare the search term to the midpoint. Is it higher or lower?
4 Split the list in half and keep the higher or lower half.
@ 5 Keep splitting the list in half until it has only one item.



The binary search is much faster than the linear search. But it has one drawback.
You can only use the binary search on a sorted list.

Act out the binary search

You can act out the binary search in class.

Write out the names of atoms on cards:

» Carbon » Mercury
» Gold » Nitrogen
» Helium » Oxygen

» Hydrogen » Platinum

(You can add more atoms to the list if you like.)

Stand in a line. The line represents the list of atoms. Each of you should hold a
card with one atom name. Make sure the names are in alphabetical order.

Your teacher will give you a search term. It might be a name in the list

or not.

Find the midpoint

Count the number of students in the line (the list). Find the middle student in the
list. The middle position in a list is called the midpoint.

The value stored in this position is the midpoint value. Look at the card held by
the student at the midpoint. This card shows the midpoint value.

Split the list

Now you can split the list into two halves.
P One half has all the values smaller than the midpoint value.

» The other half has the midpoint and all bigger values.

Keep one half
Compare the search term with the midpoint value.

» If the search term is earlier in the alphabet, keep the first half of the list.
P Else, keep the second half of the list.

The other students can sit down.
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Two types of search

Repeat

Repeat all the steps with the new smaller list.
» Find the midpoint.

» Compare the search term to the midpoint.
» Only keep half of the list.

Repeat again. The list will get smaller and smaller.

Stop when there is only one student left

After a few repeats, you will be left with one student. Compare their atom with the
search term.

» If it matches the search term, you have found it.

» Else, the search term is not in the list.

() Activity |

Act out the binary search. Either do it as a whole class or in a group.

Using the searches

A computer tried to find an item in a list of 128. The item was not in the list.
How long did it take the computer to find that out?

» Using the linear search the computer had to look at every item in the list.
It took 128 operations.

» Using the binary search the computer had to split the list in half 7 times.
That took 7 operations.

The binary search uses fewer operations. It is a much quicker way to search for
an item. If the list has a million items, then the binary search is much quicker
than the linear search. Linear search takes a million operations. Binary search
takes twenty operations.

The big disadvantage of the binary search is that the list has to be sorted. Sorting
a list can take a long time. If new items are added, the list might need to be sorted
again. In cases like this we might decide to use the linear search instead.

Comparing the two searches
This table compares the two types of search. Some of the cells are empty.

Linear search Can be slow if the list has a lot of items

Split the list in half over
TR L B and over again until it Can only be used if the list is sorted
only has one item




@ Activity
Copy the table. Fill in the empty cells using information from this lesson.

You can do it by hand or use software, such as word-processing software.

0 Extra challenge

How many times do you have to split a list to

Number of operations

get it to one item? That depends on the size of 300+
the list. You have seen that a list of 128 items
takes 7 splits to get to one item. 250
How many operations would it take to split |
each of these lists down to one item, splitting
in half each time? —
a 32items

100
b 64items
c 256 items. 20
Make or draw a graph to show the number of -
operations needed for each size of list, using 2 o b =

Number of items in the list

each type of search.

oD

1 What are the names of the two search algorithms?

2 Which of the two search algorithms finds the search term more quickly?
3 Give one reason why you might use the slower search algorithm.

4 Describe the steps of a binary search in your own words.

10) Be creative |

Make a poster about one of the searches. Your poster should describe how the
search works and the advantages of this type of search. Use software to make
the poster.
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Binary search

In this lesson
You will learn:
P some of the commands used in the binary search

P how to make the binary search procedure.

Commands used in the binary search
These commands are used in the binary search:

» Sortallist. » Splitthe list in half at the midpoint.
» Find the midpoint of a list.
You will practise these commands in the Python Shell.

Practise in the shell

Open the Python Shell. Enter this command to make a list of atoms. You can add
different values to the list if you want.

atoms = ["Hydrogen", "Helium", "Carbon", "Nitrogen",
"Oxygen", "Platinum", "Gold", "Mercury"]
Sort the list

Before you start splitting the list, you must sort it into alphabetical order. This is
the command to sort the list of atoms:

atoms.sort()

Type this command. Print the list and you will see it is in alphabetical order.

>>> atoms = ["Hydrogen", "Helium", "Carbon", "Nitrogen", "Oxygen",
"Platinum”, "Gold", "Mercury"]

>>> atoms.sort ()

>>> print (atoms)

['Carbon', 'Gold', 'Helium', 'Hydrogen', 'Mercury', 'Nitrogen', 'O
xygen', 'Platinum']

Find the midpoint

Each item in a list is identified by a number. This number is called the index. Index
numbers are integers. The index number is shown in square brackets.

To carry out the binary search you need to find the index number of the midpoint.
The midpoint is found by:

» the length of the list » divided by two.

The result of this calculation gives you the index number at the midpoint of the
list. Remember that an index number must be an integer.



Integer division

Luckily, Python lets you do integer division. That means normal division, but the
result is an integer. The answer is rounded down to a whole number.

To do integer division you use a double division sign:
midpoint = len(atoms)//2
In this case the list has 8 items, so the midpoint is 4.

>>> print(atoms(0])
Carbon

Output the value at the midpoint >>> print (atoms[3])
To output a single item from the list, you have to give its index number. Here ~ Hydrogen
is an example. >>> print(atoms[7])
Platinum
To output the value at the midpoint of the list, use this command:
>>> midpoint = len(atoms)//2

pring (eEoanintapaing]) >5> print (midpoint)

The midpoint of the list of atoms is position 4. This command will :» Al bt
output the value at position 4 in the list. privt e eatag))

Mercury
Split the list in half

To see a single element of a list, you put the index number inside the square
brackets. For example:

print(atoms[2])

A part of a list is called a ‘slice”. When you split the list in half, the two halves are
called slices.

To see a slice of a list, you give the numbers at the start and end of the slice, with a
colon in between. For example:

print(atoms[0:2]) >>> print (atoms(2])

print(atomsj2:5]) Helium
>>> print(atoms[0:2])
If you leave out a number before or after the colon, the ['Carbon', 'Gold']
computer will use the start or end of the list. Here are >>> print(atoms[2:5])

Ul ' ' ' ' = '
some examples in the Python Shell. (*Hellum’; ‘HyARogen’; ‘MATeHIy’d

This command shows all the values up to the midpoint:
print(atoms|[:midpoint])
>>> print(atoms[:midpoint])
This command shows all the values ['Carbon', 'Gold', 'Helium', 'Hydrogen')

from the midpoint to the end of the list: ~ >>> print (atoms[midpoint:])
['Mercury', 'Nitrogen', 'Oxygen', 'Platinum']
print(atoms[midpoint:])

() Activity

In the Python Shell, make a list of atoms. Enter commands to:

» sort and output the list
» find and output the midpoint value

P print the list in two slices — one up to the midpoint, and one from the midpoint
to the end.
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Binary search procedure

You have learned some of the commands that are used in the binary search
procedure. You tried them out in the Python Shell. Here are some of the
commands you have learned:

» sort the list
» find the midpoint
» split the list at the midpoint.

Now you will use these commands to make the binary search procedure. Only
complete this task if you have done everything else in this unit.

The procedure is called binsearch. Thatis short for binary search.

‘While' loop
Thebinsearch procedure has awhile loop init. It loops while the length of
the list is greater than one.

while len(atoms) > 1:

When the list is sliced down to just one atom, the loop stops.

Passing a parameter

The procedure slices the list until it only has one element left. That sounds a bit
worrying. Doesn’t that spoil the list and lose all the atoms?

Don't worry - this procedure will use a copy of the list. Only the copy gets sliced
up. The original list is not affected. You can send a copy of a value to a procedure.
This copy is called a parameter. Sending the copy is called passing a parameter.

In this example:

» the procedure is called binsearch gt DInsenarod (Kromu) 3

» the parameter is called atoms. atoms.sort ()
name = input(“Enter a search term: ")
The header of the procedure looks like this:

while > :
def binsearch(atoms): . 1en(akons) 1
The name of the parameter is included in midpoint = len(atoms)//2

the brackets in the header of the procedure. if name < atoms(midpoint]:

atoms = atoms[:midpoint]

Define the procedure ateas
Because the procedure is quite complicated, atoms = atoms[midpoint:]
here is the whole procedure definition in :
2 3 if atoms([0] == name:
full. You can use this procedure in your print (name, "found in the 1list")

program. else:
print(name, "not found in the list")




Call the procedure

The Atom Finder program calls the 1insearch procedure.
if choice == "D":
linsearch()

Change this code so it calls the binsearch procedure instead. Remember to
include the parameter.

if choice == "D":

binsearch(atoms)

o Extra challenge

Open the Atom Finder program. Define the binsearch procedure as shown
on this page.

Callthe binsearch procedure.

Run the program and check that it works.

0 Test

Here is the binsearch procedure. Different parts of the procedure have been
labelled with letters.

def binsearch(atoms):

atoms.sort ()
name = input ("Enter a search term: ")«

while len(atoms) > 1:

midpoint = len(atoms) //2 <j———

if name < atoms[midpoint]:
atoms = atoms[:midpoint] e

atoms

atoms [midpoint:]

if atoms[0] == name:
print (name, "found in the 1ist") -

print (name, "not found in the list")

oliololo

m

Give the letter that matches each of these parts:

1 The user enters a search term.

2 The program tells the user whether the search term is in the list.
3 The program finds the midpoint of the list.

4 The program splits the list at the midpoint.
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Check what you know

You have learned
» how to store blocks of code as procedures and use them in programs

» how to create a procedure to find an element in a list

» how to compare algorithms used for searching a list.

Try the test and activities. They will help you to see how much you understand.

e B
Test

1 Name two different ways to search a list.
2 Which of the two methods is usually faster?

3 Which type of search algorithm uses a £or loop? What commands go
inside the for loop?

4 Choose one type of search algorithm. Explain its advantages and
disadvantages.

5 Describe the reasons why a programmer might choose to use procedures

in their programs.
L A

(737) Activities
A recruitment company is working on a program to search a list of jobs that
are available.

The program is called Job Search. The program is incomplete. Your task is to
finish the program.

jobs = ["printer","tallor","soldier","sailor","programmer"

"y -,':‘.l"?‘:“l'", "dootor n' "Hur 5"7'"1

def traverse():
stop = len(jobs)

def linear search():
name = input ("enter the name of a job")
stop = len(jobs)

@ Download the Job Search program. Or copy the code shown here.
Complete these activities to finish the program.

1 Two procedures have been defined. They are called traverse and
linear search.Add commands at the bottom of the program to call
these two procedures.



2 The procedure traverse isincomplete. Complete
this procedure so it prints out every item in the jobs list.

3 The procedure linear search isincomplete.
Complete this procedure so it tells the userif ajob is in
the list or not.

f
Self-evaluation

@ |answered test questions 1 and 2.
e |completed activity 1.

e |answered test questions 1-4.

e |completed activities 1 and 2.

e |answered all the test questions.
e |completed all the activities.

Re-read any parts of the unit you feel unsure about. Try the test and
activities again - can you do more this time?

Digital citizen of the future

You have learned that writing modular programs is good for teamwork. Almost
all software development is done in teams. Knowing how to work in a team is
a key skill for employment. Think about the personal attributes that help with
teamwork - respect for all, willingness to help and share, tolerance and open
communication. People who can work in this way are at an advantage in the
modern world.

() Explore more |

Create a set of cards to demonstrate the binary search to a friend or member of
your family. The cards can show numbers, letters of the alphabet or words.

Place the cards face down in sorted order. Ask your friend or family member for
a ‘search term’ (you might have to explain what that means).

» Turn over the midpoint card and compare it to the search term.
» You can now discard half the cards without looking at them.

Repeat these two steps until there is only one card left on the table. This will
match the search term (or the search term is not among the cards at all).
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Multimedia: Creating and

sharing digital media assets

You will learn
» how to plan a media project using a brief and storyboard

» how to choose the right hardware and software for your project

» how to record video clips and edit them using video editing software.

In this unit, you will plan and deliver a media project. You will create and share
digital assets, and use them in the project. A digital asset is digitally stored
content that has some value to you and other people.

The types of digital asset in this project are:
» still images, text and graphics
» video clips.

Digital assets can be used in
different ways. In this unit, you
will use digital assets to create a
video featuring your classmates.
Your video will be unique to
you. it will use assets you have
created with your class to help
you make a record of your time
at school.

You will work in collaboration
with other students. This
means you will work together
to choose the hardware,
software and services for your
project. You will share the
work of creating the digital
assets.

The assets could be reused by your school.
For example, they could tell new students
and their parents about the school.

Learning outcomes: Select and use suitable technology for a given purpose; Use technology creatively



Working together on media projects
Have you ever watched the end credits of a film,

TV programme or computer game? Media projects
often involve hundreds of people working together

to create the final product. The people working
together on a film are often called the ‘crew’. The
average number of crew members in popular

films is over 500. Modern video games are often .
developed by teams of more than 1000 people. 4

To work together on complex projects, crews or )
teams need to have a good understanding of their kot P g
responsibilities. They need to understand how — e
their work contributes to the final product.

o W -

TN ]

-
-

-

-

In this unit, you will learn some ways to work together with your classmates as
a media production crew.

Choosing technology

One of the most important decisions a media production team makes is about
technology. What software, hardware and digital services should the team use?
Technology has a strong influence on projects, so you need to make choices
carefully. In this unit, you will learn how to analyse choices and

make technology decisions.

-
Talk about... i

What technology choices

- ?
O Unplugged have you made at home?

Think about devices like
» List some of the different crew roles in films, TV and video game computers, phones and

production. For example: a director, an editor, a sound recordist. What tablets, TVs and
work do they do in the project? Who do you think they collaborate with household appliances.
most in the project? How do they work together and make decisions? How did you and your

» Think about the different technologies that film-makers, TV crews and family decide between
games development teams use. How do you think media teams make kthe different options?

decisions about technology? V
Share ideas.

project brief
Did you know? digital asset prototype

The largest number of crew membersina storyboard requirement
Hollywood film is for Iron Man 3. . - -
a5 options analysis metrics

aspectratio resolution

3310 people worked on the movie.
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Plan a media project

'

T

In this lesson

You will learn:

P how to plan a project from a brief

P how to create a prototype to help you plan.

The importance of planning

You are going to create a video using shared digital assets. That means
assets created by you and your classmates. The digital assets are:

» short video interviews with classmates
» still photographs
» graphics, such as logos and charts

» text, such as titles and captions.

Spiral back

o, InStudent Book 6
s you presented the
S findings of a
collaborative project. Last
year, you created content
to meet the needs of an
audience. In this unit, you
will build on these skills
to collaborate in a media
project. You will make
technology choices based
on the needs of your
project.

You will only have a short time to create these assets and put them together. So
you need to plan your work carefully with your classmates. You need to choose
the right hardware and software to create your content. A project brief will help

you do this.

Project brief

A project brief is a document that tells you important facts about your project.

It should answer these questions:
» What does the customer want?
» Who is the product for?

» Why does the customer want it?

» When does the customer want it?

In this project, the customer is your school. Your class needs to deliver the project.

Here is your project brief.

About the project

Our school is creating a library of digital assets that will present a positive

message about life at school. Every student will be able to choose some of the

digital assets to create a video.

Project goals

The videos will show students’ talent and IT skills. They will encourage other

children and parents to choose the school, by showing:

P videos with a positive message about the school and learning
P images of the school

» information about the school.

)



About the audience
The audience are:

P current students, who will have a record of their time at school

P parents and carers who would like to see how their children are doing
at school

P other children, who might join the school.

Scope and production guidelines

Each student must take partin a video interview and produce at least two still
images. The images can be of the school buildings or classrooms, or group
pictures of the class. Still images may also include charts and drawings. They
must have a white background.

The team must follow these guidelines for the video interview.

Each student should answer these three questions:
» What has been your favourite activity in school this year?

Content
» Who inspires you? Why?
» What are you looking forward to learning about next year?
Each interview should be filmed in one of the following styles:
» piece-to-camera

Style » off-camera conversation.

The interview may take place indoors or outdoors. It must be
in or around the school buildings.

The interviews must be recorded and saved in high-definition
video, in colour.

Technical | They must be recorded in a widescreen format
(16:9 aspect ratio).

The file names must include the name of the student.

All assets (videos and still images) will be stored on a file-sharing service.
Students must save, load and share files using this service.

Each student can use any of the digital assets to produce their final video.
Videos should:

P be no more than five minutes long
P have at least three interview segments with classmates
» feature still images.

Timeline
The video must be ready for viewing and sharing by the end of this unit.
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Planning your product

The project brief can help you plan your product. In this project, the product is the
video. In IT and media projects, people often use prototypes to plan a product

in more detail after they have read the project brief. A prototype is a model of the
product that you make during the design process. It helps you to imagine what
the finished product will look like.

There are different kinds of prototype.

» A low-fidelity prototype is usually the earliest kind of prototype. It is often a
hand-drawn sketch of a product or service, like a web page.

» A high-fidelity prototype is often quite close to the finished product or service.
If it was a web page, it might have some working links and features.

In media projects, designers often use a low-fidelity prototype called a
storyboard to start planning. A storyboard is usually a set of simple drawings
and notes that shows how the parts of a video or pages of a website should
be ordered. It also shows what should be shown in each part or on each page.
Drawing a storyboard helps you think about every part of your design.

Here is an example of the kind of storyboard you might put together for
this project.

PROJECT NAME

lﬂlﬁ!tnlﬂti

LT

Y SChoe] Y

IEARENENNEERN]

Title screen. Outside school. Interview with Majid. Interview with Mohammed.
Show for 5 seconds.

@ Download and open the storyboard template.
Review the project brief. Think about what you want to include in your video.

Complete your storyboard. You should add at least three interview parts to your
storyboard - each one in its own frame. Write in the name of the students being
interviewed. You will need this information later.

Add a storyboard frame for each still image you want to include.

Add notes to the storyboard frames to help you plan your work. For example,
notes about the style of the images, or any ideas for captions or other text you
want to show.

®



Q Extra challenge

Storyboards are used by many creative people in the media industry.

Search online for services that can help you storyboard your projects.
For example, try www.storyboardthat.com/storyboard-creator.

0 Test

What does a project brief tell you?

What is a prototype?

Name two things that a storyboard can show you about a media product.
What is the difference between a low-fidelity prototype and a high-fidelity
prototype?

s W N -
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Understand requirements

In this lesson

You will learn:

P how to make the right technology choices by understanding
requirements

P how to prioritise requirements to make choices easier.

Why is it important to understand requirements?

Requirements are the things that technology needs to be able to do, in order to
help you achieve your project goals.

In any project, it is important to understand as much as possible about your
requirements before you start work. A project is strongly influenced by the early
decisions you make, for example, about what software or hardware to use.

The graph shows how difficult and expensive it can be if you do not plan and think
very carefully about your needs early on in a project. It shows that as the project
goes on, making changes to the product can become more and more expensive.

If you have not thought carefully about your project needs, you might find there
are requirements that your chosen technologies can’t meet. It may be difficult
and expensive to introduce new technologies. You might even have to redo some
of the work.

Difficulty and cost of making changes to a product or service

Cost

When dedding When delivering When testing the When launching  After launching
requirements the project product the product the product

Time

How can you make the best choices?

There are lots of different types of hardware and software to choose from. So it’s
important to have an organised way of making decisions.



Here is a set of steps to help you.
1 Understand the things you are trying to achieve - your requirements.
2 Decide on what is most important. This is called prioritising.

3 Research your choices and how they match your requirements and priorities.
This is called an options analysis.

4 Make your decisions based on your analysis.

Creating a list of requirements
There are many ways of writing down the requirements for a technology project.
These are the most important features of requirements:

» Use simple statements that are easy to understand, even by people who are
not technology experts.

» Include the role of the person or team.
» Say what the person or team needs to achieve.

You can start collecting requirements by listing the roles that you and your team
need to perform in the project. When you have identified the roles, write down
the requirements that each of these roles has. You can write your requirements in
a table.

In this project, the team roles are video editor, artwork designer and camera
operator. You will create your list of requirements in the activity at the end of the
lesson.

Functional requirements

This table shows some roles and requirements for a video project like the one
in this unit. The table also shows the priority of each requirement. You will learn
about prioritising requirements later in this lesson.

Role | Requirement | Priority
Camera operator | I want to be able to record high-definition Video. Must have

I want to be able to check my recordings Without downloadin
them from the camera ! . 4 Should have

Video editor I want to be able to import Video clips from a file-sharing service. | Should have

Camer a oper ator

Video editor I want to be able to edit clips together to make a film. Must have
Video editor I want to be able to add music to my video. Should have
Artwork designer | I want to be able to create charts Should have
Artwork designer | I want to be able to combine text and images Must have

The requirements in this table are called functional requirements because they
describe what technology must do to help the project.
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Understand requirements

Non-functional requirements

Most projects also have non-functional requirements. Non-functional
requirements describe how a piece of software and hardware must work. You can
write non-functional requirements as a simple statement.

Here are some examples.

P The software must process videos quickly, so that the editor can work with
them.

You could set a performance target. For example:
The app must start up in less than 10 seconds.

» Afile-sharing service must be password-
protected so that the files are not lost or stolen.

» Hardware or software must cost less than $50.

» Software or hardware must work with other
products and services being used in the project.

Non-functional requirements often have values
that can be measured, for example, a time limit
or an amount of money. These are known as

metrics. Metrics can be helpful when comparing ‘

technology options.

Prioritising requirements
Projects often have many requirements. Often you can’t meet all the
requirements. This can make it difficult to choose a technology or service to help
you deliver your project. Prioritising requirements can make it easier to decide.

When you have put the requirements in order of priority, you can focus on
meeting the most important ones first.

Prioritise requirements by using three categories.

1 Must haves: things your technology or service must be able to do. If you can’t
do these things, your project will fail.

2 Should haves: things you should have but don’t absolutely need, usually
because there are other ways of meeting the requirement.

3 Could haves: things that would be good to have, but you can do without.

LREMILSATON.



(o)) Activity

@ Download the requirements template.

Review the project brief from the last lesson.

Use the template to choose six functional requirements for the software, three
needed by the video editor and three needed by the artwork designer.

Remember to think about all aspects of your project. Review the project brief
again to make sure.

Next, choose three functional requirements for the hardware, needed by the
camera operator.

Now prioritise your requirements by giving each one a ‘Must have’ or ‘Should
have’ priority. Write an M or S next to each of the requirements.

Work on your own or as a team. Keep your work safe. You will need it in the
next lesson.

Q Extra challenge

If you have time, write down some non-functional requirements for the software
and hardware in your project.

Think about:

P the cost and availability of software and hardware

» how easy it should be to use

P the compatibility of hardware and software.

Ask yourself:

» Can | find the device or software app in school or at home?

» How much time do | have to learn how to use new equipment and software?

» What apps and equipment need to work together in this project?

0 Test

1 What does the word ‘requirement’ mean in a technology project?

2 Why is itimportant to prioritise requirements in a project?

3 Putthese priorities in the right order: should have, could have, must have.
Write a short paragraph describing the difference between these priorities.

4 Describe the difference between a functional and non-functional requirement.
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Make technology choices

In this lesson
You will learn:
P how to research technology options for your project

P how to analyse options and make a final decision.

In the last lesson you learned that making the right choices about hardware and
software is an important part of successful IT and media projects.

You have worked out your requirements and prioritised them. In this lesson, you
will use the list of requirements to make choices about the hardware and software
to use in your project.

You will research your choices and assess how they match your requirements and
priorities. This is called an options analysis. You will make decisions based on
your analysis.

Research

Now you have your prioritised list of requirements, you can begin to explore what
software and hardware will meet them.

You can research options using:
» your own knowledge of software and hardware
» recommendations from teachers and friends

» websites and other online resources.

You can also try out software and hardware as part of your research. Your
computer may already have software installed that can meet some of your
requirements. You may have suitable hardware in your classroom or at home.




Software companies often allow customers to try applications (apps) before
they buy them, using a ‘demo’ or trial version. Hardware suppliers often allow
customers to test a product first. Explore all the options available to you.

Analyse

To analyse your options, you can use a table called a requirements
matrix. It will help you check whether software or hardware meets
your needs. The matrix is a table that allows you to compare each
option against all of the requirements.

You can quickly see what the best option is by checking which one
meets all of your ‘must haves’, and most of your ‘should haves’ and
‘could haves’

Here is an example of a requirements matrix for video editing
software. You can see that three options were analysed against the
functional and non-functional requirements. A tick (v) shows that
an option meets the requirement. A cross (X) shows where an option
does not meet a requirement.

Priority Requirement Type Solution option
Instagram W>Adobe
app @os @ Premiere
Can edit clips Functional v v A v
% Can add captions Functional X v v

=

% Can add still images/graphics | Functional v v v ;'
=

=z : =

Costs less than $50.00 o : v/ v X =

functional g

Can add music/sound Functional X v v )

c te up to 5 minut 0

e an'crea e up to 5 minutes Functional X s s 3

s of video o

3

% .Can.export video for sharing Finchional X Y / ‘g

2 in different formats o
w

w

Easy to use; quick to learn Sl ] v v X g

functional =

[}

s 2

2 a

© Built-in transition effects Functional X X v g

3 3

g -3

o

R o

This app is the best option. It meets all §

of the ‘must have’ requirements. @

’ ©



Make technology choices

Making difficult decisions

Sometimes it is difficult to make a technology choice. Your analysis of the
functional requirements might leave you with two or more options that are
suitable. So how do you decide?

In this situation, look again at your non-functional requirements. Check that you
have included all of them in your options analysis. Have you missed any out?

Here are some non-functional requirements to consider.

» Usability: How easy are the different options to use? Do any of them need
more training and practice to learn?

» Cost: Think carefully about the prices of the different options. It can be
difficult to compare software costs when they are based on purchase (buying
a copy of the software) and subscription (paying a monthly fee to use the
software, usually through a cloud service).

» Support: Try to find out how much support and guidance there is for the
different options. Do they all have manuals and how-to guides? Check on the
web to see if users have posted helpful
guides and videos.

» Future use: If you're choosing software
or hardware to use for a long time, try to
assess how well it will be supported in the
future. Is it an established technology? Is
there something more modern that will
replace it soon? Future use is important
to consider when you choose between
a purchase and a subscription service.
Subscription services usually give you
regular updates to the latest version.

Activity

@ Download the requirements matrix template.

Work in groups. Research the options listed in the table below for your project
requirements.

Try out software and hardware that you already have access to. You can also
test online services and other products. And watch reviews and read how-to
guides online.

Use the requirements matrix template to analyse your options for each
requirement. This should help you decide on the options to use in your project.

Make sure all your chosen options are available to you for the next lesson. You will
be creating the content for your project then.

®



Technology | Suggested options to investigate and analyse

- ; Avideo camera
Hardware options for filming

: : Smartphone or tablet
interviews

Desktop or laptop computer with built-in camera

Microsoft Photos app (for Windows)
iMovie (for Apple iOS)
Filmmaker Pro (Android and Apple iOS)

Video editor available on your own device
(smartphone or tablet)

Software options for editing video

Other options suggested by your teacher

Microsoft Paint

Software options for creating and Microsoft PowerPoint
editing graphics and images GIMP

Other options suggested by your teacher

Microsoft OneDrive (for Windows)
Apple iCloud (for iOS)

Servi tions for stori d
rvice options for storing an B ophix

sharing files
Google Drive

Shared drive at school (if available)

Q Extra challenge

In business, a project team needs to get agreement on important decisions from a
project manager or management board. Use your matrix to help you write a short
options analysis report for your project board. Your report should explain:

P what options you considered
» what your final decision is

» how and why you made that decision.

0 Test

1 Name two ways you can find out about technology options for a project.
2 What types of requirements should you include in your options analysis?

3 Write down two non-functional requirements you could consider when doing
an options analysis.

4 Explain one of the advantages of choosing subscription software.
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Create and share content

In this lesson

You will learn:

P why itis important to agree an approach to creating media assets
P how to make video recordings

P how to save media files for sharing in a team project.

So far you have planned your project and decided on the technologies you will
use to deliver it. In this lesson you will create the content for your project.

Agree an approach

The project brief asked for a video of a short interview with each member of
the class.

To save time, you will share the task of filming interviews with classmates. This
is how professional media producers and film-makers work. They often have
separate teams who make different parts of the film.

When you work like this, it is important to agree:
» what should be filmed - the content
» how the content should look - the style

» how the content should be recorded - the technical details.

Content

To make sure that teams create content that meets the brief, they decideon a
common approach.

For example, they might agree to use:

P the same questions for every interview

P three questions chosen at random from a list of questions
P a certain style for graphics and images.

Style

The project brief asks for a consistent look for the different interviews. To make
sure you meet this requirement, follow the instructions about:

» location and background. Will you film indoors or outdoors? Will the
interviewee sit or stand? What should be in the background?

» framing. How will you place the interviewee in the frame?



A ‘talking heads’ video shoot
You are going to look at two different ways of framing an

interview shot. You may have seen these styles in videos and
TV programmes.

1 Thisstyleis called ‘the piece to camera’. The person being
interviewed is in the centre of the frame. They look straight
at the camera. This style is often used when the person is
giving information to the audience. it is often used by
TV news reporters and video bloggers.

' The person is framed
close to the top of the

frame. {
) ,/

Wz N

The personisinthe
centre of the frame.

The person is looking
straight at the camera.

J

2 Thisstyle is called ‘the off-camera conversation’. The person being interviewed
looks to the side of the camera, at the interviewer. The interviewer is not in the
shot. They stand to the side of the camera. This style makes the audience feel
like they are part of the conversation.

The person is framed
close to the top of the
frame.
. >
e . —
The person is looking
across the frame, past
the camera.

S e

The person is placed to
one side of the frame.
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Technical standards

Teams need to agree the technical standards they will use, so that they can work
with the assets in the next stages of production. Here are some important details
that the project brief gives instructions about: screen format, file type/quality and
file-sharing.

Screen format

The aspect ratio describes the relationship between the width and the height of
the screen. The screen format, or aspect ratio, you shoot your video in should be
the same for all the interviews.

Most video cameras and editing software can work with different formats. But
the result will not look consistent if there are changes in the aspect ratio between
different shots in your video.

The most common aspect ratios are:

P 4:3 - this is the format used in televisions before plasma and LCD-/LED-type
screens were common. 4:3 is a common format in still photos.

B 16:9 - this is the most common high-definition ‘widescreen’ format. Most
maodern television screens are in 16:9 format. Screens that have a 16:9 format
can also display the other aspect ratios.

&3 16:9

Don't forget to agree a screen orientation. The usual way to film video shots is
in landscape format. But many smartphone users hold their phone in portrait
format when filming.

File type/quality

Most video cameras and smartphones can record video at different resolutions.
The resolution is often described with letters and numbers. The higher the
numbers, the sharper the picture will be, but the more storage space the video
files need.

P AK video (4096 = 2160) is very high resolution. Many computer displays and
most TVs cannot show 4K.

B Full HD (1920 = 1080) is the modern *high resolution’ video standard. It will
display perfectly on 16:3 format screens.

» Other ratios, like HD {1280 = 720), VGA, PAL and MMS5, are lower resolutions.
They are designed for older computer monitors and TVs, or for low-quality
image sharing via messaging services.

®



File-sharing

The project brief requires the project team to use a file-sharing service to save
the digital assets. A file-sharing service is an online service. It can save files so you
can access them from anywhere with an internet connection, using any device.
Sometimes, file-sharing services are called ‘cloud storage’

File-sharing services have a number of advantages over technologies like USE
drives.

P They are more secure. You can lose a USB drive. Cloud storage means there's
no device to lose.

B They are cheap. Many services offer free storage.

P The content can be shared. You can share files and folders with classmates by
giving them access to your file storage area.

Teams need to agree how to use a file-sharing service so that everyone can easily
find and access the shared files. The project brief gives instructions about how
each file should be named.

&) Activity

Divide up the work of filming the student interviews and creating the still images.
The digital assets should be ready to use in the next lesson.

Film the interviews and make the still images. Use the project brief guidelines to
help you agree the content, style and technical details.

Remember to regularly save the digital assets you create in the file-sharing area.

o Extra challenge

If you have time, track the progress of the project. Review the digital assets as
they are saved in the file-sharing area.

If any of your classmates need support, offer them help.

o

1 Mame two things that a team must agree on before starting a video project.

2 Add the missing word in this sentence: The higher the resolution, the larger
the size.

3 What does an aspect ratio describe?

4 Why is it important to agree naming conventions before sharing files?
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Make a rough cut of your video

In this lesson
You will learn:
P how to use a video editing app to arrange video clips

» how to add still images to your video.

You have worked with your classmates to create the video clips for your project.
Now is your chance to put everything together and produce new and original
digital content of your own.

You will start by using a video editing app to put together a ‘rough cut’ of
your video.

A rough cut is an early version of a film that the director and editor create. It helps
them to decide which clips to use and what order to put them in. It helps them to
see what their film will look like.

Usually, a rough cut has some mistakes - it is ‘rough’. There are no special effects,
titles or music. You can edit and improve your chosen clips at the next stage. This
is called the ‘final cut’

How to use a video editing app
There are two common types of video editing apps.

1 Storyboard editors let you put together your clips in a sequence. You can
move the clips around in the sequence until you have a rough cut. You can
then edit each clip separately to make your final cut.

2 Timeline editors show a timeline. They work just like audio editors. You can
place clips along the timeline. You can edit the clips directly on the timeline,
for example by trimming them and splitting them.

The example in this lesson uses Microsoft Photos as a video editing app. It has

a storyboard interface. In Microsoft Photos, you add videos and still images to

an area called the project library. You can select files that are saved on your
computer. Some apps will also let you select files that are saved in shared storage,
such as file-sharing services.

Add clips

When you have added your clips to the project library, you can add them to your
storyboard. In Microsoft Photos, you do this by dragging and dropping the file
thumbnails anywhere on the storyboard. You can also change the order of the
clips on the storyboard by dragging and dropping them.



You can select a clip on the storyboard by clicking on its thumbnail. You can play
it using the controls under the playback window. If you have put another clip after
it on the storyboard, the playback window will show the next clip until all clips on

the storyboard have been played.

s - o
My Video Yearbook & 9 71 sagrunamesic 3 Castom auso £ oo shae
Project library <

+ Aao | =

x

b oo O o1 /
o Tim B @ Fmers  AJ e of Mowon & 3Deteas X Remove all
~
The storyboard shows The project library shows The playback

the order that the assets all the assets you have window lets you
will be played in. imported for your project. play the video.
.
Add still images Ouration
You can add a still image, such as a photograph or a drawing, in the rf’"’ 5
same way as a clip. — Aemoew bipeE bt
¥a v sheink 1o fit
Still images sometimes have a different aspect ratio to video images. Cut photo
Your video editing app may shrink the still image to fit it into the @ o Copyphoto e AY et o et

video aspect ratio. Or it may add black bars to the top and bottom or
sides to fill the screen.

You can change the way your app displays still images. In Microsoft
Photos, right-click on a still image in the storyboard and change
the setting.
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Assemble your rough cut

A storyboard editor lets you easily change the order of your clips and images. This
means you can try different ways of putting your video together. You can quickly
see which way works best.

When you start to assemble your rough cut, review the storyboard you created in
Lesson 5.1. Use it as a guide, but you can make changes to your film at this stage.

Try these ideas.
» Change the order of the interviews to see if they work better.

» Putstill images in different places, for example, between the interviews, to
‘break up’ the film and add interest.

» Experiment! For example, start the film with an interview section before the
title card. See if it helps for the audience to go straight into the action.

Try different ways of ordering your clips and images. Keep looking back at the
project brief in Lesson 5.1. Make sure that your film still meets the requirements
of the project brief.

Assemble a rough cut of your personal video.

Choose the clips and still images you need from the file-sharing area. Choose
three interview clips: your own and two others.

Add the assets to the project library in your video editing app.

Put the assets into your preferred order, using the storyboard or timeline in
your app.

Play the film and review your rough cut. Make any changes you want to the order
of the clips.

Save your work.



O Extra challenge

If you have time, explore editing some of the still image assets using the features
of your chosen app.

Think about using cropping, filters and frames to improve the look of the images.
If you make a change to an asset in the file-sharing area, save it with a new name.
For example, ‘School Building Imagel_edited’.

o=

1 What does ‘rough cut’ mean?
2 What are playback controls?

3 Describe the difference between a storyboard editor and timeline editor in a
video editing app.

4 Explain how you can use the project brief to help you when you are assembling
arough cut of a video.

@ Digital citizen of the future
<

Video content is becoming more popular
on the web and on social media.
Audiences often prefer watching videos
rather than looking at text and images.
For example, on the social media
platform Twitter, a tweet (short message)
containing a video is much more likely to
be opened than one containing a picture.
Most companies that use video content
for advertising and marketing say that
videos help to attract new customers.

Your video skills will help you in the
world of work. Video content is likely
to be become even more popular in
the future.

@ Explore more

Ask your family and friends about the videos they watch on their devices.

Why do they watch videos? To entertain themselves? To learn new things?
Find out how important video content is to the people you know.

@ syasse ejpaw 1e3161p Bulieys pue Bupeald :eipawnn §



Make and share the final cut

In this lesson

You will learn:

P how to edit clips and still images in your video
P how to add titles and captions

» how to export and share your final video.

In the last lesson you created a rough cut of your personal video by arranging the
assets in order. In this lesson you will edit the video clips and still images to create

your final cut.

Trim video clips
You can trim the video clips. To trim a clip is to take out the unwanted parts.

You might want to remove parts of a clip from the start or end. In Microsoft
Photos, you can do this by clicking on a clip in your storyboard and
choosing Trim.

You can use the slider controls to trim parts of the clip.

-

B R s L R

‘Seek’ control
to find the
place where
you want to
trim the clip.

~
1 Slowly drag the

J

2 Drag the ‘ Start
of Trim’ handle
to the place
where you want

the trimmed

clip to start.

o2

o~

3 Dragthe ‘End of Trim’ handle to
where you want the clip to end. Click
‘Done’ to trim the clip.




If you want to take out the middle part of a clip, follow these steps.
1 Add two copies of the clip to your storyboard, one after the other.

2 Select the first clip. Slide the ‘End of Trim’ handle to the start of the section you
want to cut out.

3 Select the second clip. Slide the ‘Start of Trim’ handle to the end of the section
you want to cut out.

4 Play back the two clips. The section should now be removed.

In other video editor apps, you might be able to use a ‘Split’ tool. This will split
your clip at the start and end of a section you want to cut. You can then select and
delete the part that you don’t want.

Change the times for still images
You can change the length of time a still image shows in your video.

In Microsoft Photos, click on a still image in your storyboard and choose the
‘Duration’ option. Duration means length of time. You can choose from one of the
options, or enter your own duration in seconds.

Experiment with different duration settings to see what works best. It might help
to show still images with text for five seconds or longer, so that your audience has
time to read the text.

Change the setting then use the playback controls to review your video. Imagine
you are watching the video for the first time. Is there enough time to read and
understand everything?

Add titles

You can add a title before any clip or still image.

P Use a title at the start of your video to make it clear what the video is about.

For example: ‘My Year 8 video story’. Useitiose

» Use subtitles for each section of your video. For example: ‘Interviews with my options to
classmates’. design your

» Show a list of credits near the end of the video. title card.

If you are using Microsoft
Photos, add a title by right- Storyboard ©® Duration
clicking on a clip or still image
and selecting ‘Add title card’
The app will add a title card to
your storyboard. Select the title
card and add your text. You can
choose a background colour
and set the length of time that
the title card will be shown.

&, Background A7 Text

ATIONAL SCHOOL OF V
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Make and share the final cut

Add captions

To add a caption, select the clip or still image and choose ‘Text’ from the menu.
A caption is text that will be shown while the clip or still image is being played.
Captions are useful for things like:

» naming the person being interviewed
» explaining what a still image is about.

Use the slider to control when your caption will be displayed. Use the Playback
controls to experiment with the best settings for your video.

o t[ﬂ‘ i Mston @ 10 eftec Tt

Add your
I:"""‘ Yeor 8 / text.

Animated text style

Choose a

style for
your text.

Drag the
Start of Text

CLASSIC

and End of

Text sliders to
control v'vhen H ARVEY - YEAR 8

the caption

shows.

Choose a

Export and share your video

When you have finished editing your video, you can export it. Exporting means
saving the video as a file that other people can watch on their devices.

Your video editing software may have many options for file formats and
resolutions. Decide on the best format for how you want to use your video.

If you want to show it on large screens, you should save it at the highest
resolution possible. However, this will make your file very large and difficult to
share. If you want to share your video easily with friends and family, choose a
lower resolution.

In Microsoft Photos there is a simple choice of small, medium and large. Choose
the one that best fits your needs and save your exported file.



Open the rough cut you saved at the end of the last lesson.

Trim the video clips to show only the content you want to include.
Adjust the length of any still images, if you need to.

Add a title at the start of the video.

Export your completed video.

Save a copy of your final project to the file-sharing area. Save your work in a
different folder to the one you used for the digital assets.

O Extra challenge

If you have time, add a caption to one or more of your clips or still images.

(0) Be creative |

Use your video editing app to explore filters,
transitions and motion effects on clips and still
images. If you use these carefully, they can make
your video look more exciting and professional.
But take care not to add too much. Remember
to stick to the brief!

A media project is a creative activity. Watch
your classmates’ videos. Discuss how you
and your classmates met the project brief in
Lesson 5.1.

0 Test

1 What does trimming a video clip mean?

2 Describe the difference between a title and
a caption.

3 What do you need to think about when
choosing a resolution to export
your video?

4 Describe the difference between saving
a video project file and exporting
the video.

9 syasse ejpaw 1e3161p Buieys pue Buneasd :elpaWINNW §



Check what you know

You have learned

» how to plan a media project using a brief and storyboard

» how to choose the right hardware and software for your project

» how to record video clips and edit them using video editing software.

Try the test and activities. They will help you to see how much you understand.

a 3
Test

This test is about the project work you did in this unit.

1 Name an item of hardware you used to create digital content.

2 How did you use this hardware to create digital content?

3 Describe two different types of software you used in this project.
4

Describe how you used each type of software to meet the project
requirements.

5 Explain a choice you made when you were developing the project. For
example, a change you made to the digital content. How did this choice
improve the final product?

A J

(©) Activities

@ Download and complete the worksheet.

Read the project brief and requirements section.

1 The shop manager needs image-editing software. He has completed the
software options analysis table. Read the table and decide which software you
should buy. Why have you made this choice?

2 The hardware options analysis table for an underwater camera is incomplete.
Complete the ‘Hardware requirement’ column with the missing information
for the ‘must have’ features. Read the descriptions of the three cameras and
complete the rest of the table to show whether they meet each requirement.
Which camera do you recommend and why?

3 Write an email to the tour guide outlining how they can use the underwater
camera and image-editing software to produce a digital asset that meets the
project requirements. You do not have to give detailed instructions.



Self-evaluation
e |answered test questions 1 and 2.

e |completed activity 1.

e |answered test questions 1-4.

e |completed activities 1 and 2.

e |answered all the test questions.
e |completed all the activities.

Re-read any parts of the unit that you feel unsure about. Try the test and
activities again - can you do more this time?

M
DIVESHOP [ |

T
(DIGITAL PHOTO CENTRE -~

( CLASSROOM @
-

GCTIVlTY CENTREL)

I

( TRAINING CENTRE [}
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Numbers and data: Mobile

Medical Services

You will learn
P how to analyse data stored in a data table

P how to use computer data to help with decision making.

In this unit you will use a data
table to store information.

The work is based on a case
study. You will be the manager
of a supply depot. A depot is

a place where supplies are
stored. Your depot will provide
vital medical supplies to
mobile health clinics. It is your
job to ensure that the depot
never runs out of supplies.

You will use computer data

to help with this task. You

will highlight emergency
shortages. You will make
estimates for the year ahead
so the service can plan what
supplies it will need.

Did you know?

The World Health Organization (WHO) was established by the United
Nations in 1948. Its job is to promote good health around the world. The
WHO uses technology to collect and analyse data about health needs and
how to stay healthy. World Health Day is 7 April every year. The WHO uses
this day to communicate key facts about good health.

Leamning outcomes: Use technology to analyse data

@)



(&) Unplugged

In this unit you will record the stock in a supply depot. The depot provides
supplies to 12 mobile health clinics. Here is an extract from the data table.
Rows 8-12 have been left out.

MedCode Category Type Packs in stock | Packs per clinic| Packs needed
MEDO001 Bandages plain 307 20
MEDO002 Bandages elastic 133 6
MEDO003 Bandages triangular 200 12
MEDO004 Bandages adhesive 21 1
MEDO005 Cotton wool roll 12 2
MEDO006 Tape adhesive roll 10 3
MEDO007 Tape hypo-allergenic | 65 3
MEDO13 Scissors straight 50 3
MEDO014 Scissors curved 15 1

The table shows the number of packs needed by each clinic. There are 12 clinics.
1 Copy this table onto paper.

2 Work out the total number of packs needed by multiplying the packs per clinic
by the number of clinics (12).

3 Compare the number of packs needed with the number in stock. Is there
a shortage of any item? Make a note in the table if you are short of any of
the items.

You may find that this task takes a while! It is OK if you run out of time before you
finish it. Don’t worry — in this unit you will use a spreadsheet to make the work
much easier and quicker.

(. )
Talk about...

What charities and voluntary
organisations have you heard
of? If you had the chance to AutoSum

St tor achatiy, which one cell reference  conditional format
would you choose? What are

your reasons for making this fields highlighting IF formula

choice? What benefits might

you get from doing voluntary key field recalculate records

o ions clatiy! o reorder level shortfall summary data
V surplus worksheet
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What medical supplies

do you have?

= Spiral back
In this lesson
You will learn: “““. Lastyear, you created a data table to
=== store information about products sold
= by abusiness. In this lesson, you will
apply these skills to a new case study. You will

P how to organise data in a structured format
to make it more useful

» how to use calculations to make new organise information about medical supplies,
information. to help the doctors of a mobile hospital.
Your task

From: Director of Mobile Medical Services

| am appointing you manager of Supply Depot Four. Some basic data has been
prepared for you. Get organised as quickly as you can.

Some parts of the world are affected by natural disasters and extreme events
such as floods or forest fires. Travel can be difficult in these areas. It can be hard
to get sick or injured people to hospital. A mobile medical service can travel to
these areas and help people. It can save lives and help people to recover.

Many people work in the medical service. For example: doctors, nurses, and pilots
and drivers who transport medical staff to danger zones. But there are other vital
jobs. For example, it is important to make sure that doctors have all the supplies
they need. Without this in place, the service would fail.

In this unit you will set up a supply data table for a mobile medical service. It
will keep track of supplies and make sure they never run out. A good computer
system can save lives.

What supplies are needed?

The World Health Organization makes
recommendations about the stock needed by
emergency clinics.

Examples include:

» bandages p stretcher

» cotton wool » trolley

» tape » kerosene lamp
P scissors » stethoscope

» bowls P steam steriliser.

» surgical gloves




How spreadsheet features can help

In this unit you will use a spreadsheet to organise data. You will make a data table.
You will use software features to answer questions and help make decisions. Each
lesson will introduce new features.

In this lesson you will put the data into a table and use a formula to calculate
information.

Organise the data

A spreadsheet has been made for you. It contains information about medical
supplies. The spreadsheet is called ‘Mobile Medical Services’.

@ Open the spreadsheet and look at the contents. The spreadsheet has many rows.
The top of the file looks like this:

A A -] C ) E F
1 Mobile Medical Services - Supply Depot Four

2 Number of clinics supported: 12

3

4 MedCode Category Type Packs in stock  Packs per clinic Packs needed
5 |MEDw1 Bandages plain 307 20

6 MED0O2 Bandages elastic 133 6

7 MEDOO3  Bandages triangular 200 12

8 MEDOO4  Bandages adhesive 21 1

9 MEDOO5  Cotton wool roll 12 2

10 MEDOCOE Tape adhesive roll 10 3

11 MEDOO7 Tape hypo-allergenic 65 3

This spreadsheet stores the stock information for Supply Depot Four. The depot
has a target to provide supplies for 12 emergency clinics.

Advantages

There are many advantages to organising data as a table. Putting data in a table
makes it easier to:

» sort and search the data
» use formatting to pick out important facts
» use formulas to calculate new information.

You will do all of these activities in this unit.

Rows and columns

It is your job to organise the data in the spreadsheet. The first step is to make the
data into a table of rows and columns. In Student Book 7 (and in earlier books in
this series) you learned about creating and using data tables.

» The columns of a table are called fields. Each field stores one piece of data.

» The rows of a table are called records. Each record stores all the data about
one thing.

One of the fields is a key field. The key field stores data that is unique for
each item.
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What belongs in the table?
Look at the spreadsheet and see what data belongs in the table.

» Rows 1 and 2 have general facts about the depot. Row 3 is empty. These rows
do not belong in the table.

» Rows 4 to 28 belong in the table.
» ColumnsA to E have data in them. They belong in the table.

» Column F has a heading but no data. You should include this column in the
table. You will add data later.

With these facts in mind, select all the cells that belong in the table. You will select
all the cells from A4 to F28. Select cells by dragging the mouse across the cells.

Format as a table

When the cells are selected, click on ‘Format as Table’ at the top of the window.
This option is in the ‘Styles’ section of the ‘Home’ tab. Choose a colour for

the table.
B3 Hg Normal | Bad Good Neutral
cm-%. [EETE Explan...  [Input Linked ...

The finished table will look something like this:

A A B c D E F
1 Mobile Medical Services - Supply Depot Four

2 Number of clinics supported: 12

3

L@ MedCode g Category g Type g Packs in stock g Packs per clinic g Packs needed '
S5 MED0O01  Bandages plain 307 20

6 MEDOO2  Bandages elastic 133 6

7 MED0O3  Bandag riangul 200 12

8 MEDDO4  Bandages adhesive 21 1

9 MEDOOS Cotton wool roll 12 2

10 MEDOOS _Tape _adhesive roll 10 3

11 MEDDO7  Tape hypo-allergenic 65 3

12 MEDODS _ Safetypins __ 38mm O 1

13 MEDO0S  Safetypins  45mm 16 1

14 'MEDOIO Safety pins 87mm 20 1

=

Open the Mobile Medical Services spreadsheet.
Convert the data into a table.



Calculate packs needed

Your target is to supply 12 clinics. Column F has the heading ‘Packs needed’. You
will enter a formula into column F to work out how many packs you need.

First, think about how to work out this value. You did this task by hand in the
Unplugged activity in the introduction to this unit.

» Column E shows the number of packs needed by one clinic.
» Your target is 12 clinics.
So you must multiply the number of packs by 12 to get the total number you

will need.

Enter the formula

You have put the data into a table. That means you only need to enter the
formula once, at the top of a column. The computer will copy it down to all the
rows below.

Select cell F5. That is the first cell in the ‘Packs needed’ column.
» Type = to start the formula.

» Click on the cell to the left (cell E5) which shows the number of packs needed
per clinic.

» Type the multiply operator *
» Type the number 12.

The formula looks like this:

Packs per clinic g Packs needed o
_20{=[@[Packs per clinic]]*12

Press ‘Enter’ and the computer will fill in the answer for every row of the table.

Packs in stock g Packs per clinic g Packs needed

307 20 240,
p 133 6 72
200 12 144

(%) Activity ) Extra challenge |

Enter a formula in cell F5 to work out the total numberof ~ Through research or your own knowledge,

packs needed. think of three additional items that would be
needed in an emergency clinic. Create three
new records for the data table. Make sure

a Test you put suitable data in columns A to E. You

1 How many fields are there in the table you made? will have to make up these numbers.

2 What are the names of the fields in the table? If you fill in these values, then the computer

3 Which field is the key field? will work out the total number of packs

) ded. It will ‘copy’ the formula down int
4 Give examples to explain why the other fields are not Sp . S

suitable as key fields. HiesaTons,
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Surplus or shortfall?

In this lesson
You will learn:
P> how to format data to highlight the most important facts.

Your task
From: Director of Mobile Medical Services

Do you have enough stock to supply your target of 12 clinics? Tell me by
the end of today if you have a shortfall. | will send emergency supplies by
parachute drop.

In the last lesson, you organised the data for this depot. y

You made it into a table. Now you will use the data table

to answer this urgent request. If you have very low stock v,
of any items, you need to arrange a parachute drop for /
more supplies.

It is expensive and dangerous to supply items by parachute. E
You must only request items if they are needed urgently. // $
How spreadsheet features can help . F

In this lesson you will use highlighting to pick out the
answers to the question. Highlighting means using colour or
other features to pick out key data in a table. In this example
you will pick out items in red.

Highlighting is an example of a conditional format. it isa ===
format, such as cell colour, which is based on a logical test. \‘
The computer will add highlighting if the test is True. In this ‘
example, you will pick out items where stock is too low.

Calculate surplus and shortfall

You need to know if you have enough stock in the depot. You have the information
you need to answer this question.

» Column D has the number of packs in stock.
» Column F has the number of packs you need.

To work out if you have enough stock, you must calculate the amount in stock
minus the amount you need.

If the result is 0 or more, you have as many packs as you need. If the number is
negative, you have fewer packs than you need. In that case you must ask for
more supplies.




Start a new field

You will add a new field to the data table to store this new data. You will use
a calculation.

» If the number is positive, it represents a surplus. That means you have more
packs than you need.

» if the number is negative, it represents a shortfall. That means you need more
than you have. You will need more packs.

You can call the new column ‘Surplus/Shortfall’. Make a new column heading.

Packs needed g Surplus/Shortfall o !

240
= 2 (|
s |

The table automatically expands to include the new column. You might need to
make the column wider to fit the new text.

Enter a formula

Remember, the formula is the number of packs in stock minus the number
of packs needed. You will enter this formula in the first row of the table. The
computer will fill in the answer in every other row.

The formula looks like this:

Packs in stock g Packs per clinic g Packs needed g Surplus/Shortfall o

” 20 240{=[@[Packs in stock]]-{@[Packs needed]]|
133 6 72 |
200 12 144 |

Use the skills you have learned to make this formula.

1 Type the equals sign.
2 Click on the first value in the ‘Packs in stock’ :I

column. 56
3 Type the minus sign. _lg
4 Click on the first value in the ‘Packs needed’ -26)

column. 2:
When you press ‘Enter’, the computer will calculate a
the right answer for every item in stock. 8

o=

Create a new column to record surplus and shortfall. Enter a formula to calculate
the surplus or shortfall.
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Highlight the shortfall

Thedirector has asked you to report if there is a shortfall of any item. Remember,
a shortfall means the number you need is bigger than the number in stock. You
will have to ask for an emergency drop of these supplies.

If there is a shortfall, you will see a minus number in the new column. Because
the table is quite small you can probably look down the list and spot the minus
numbers. However, in a large table it is helpful to highlight important facts.
Spreadsheets give you tools to do this.

Conditional formatting & B2
First, select the cells in column G. You can click on the G at Conditional rm .
the top of the spreadsheet to select the whole column. .

3 »
There is a button in the ‘Styles’ section that says % EEA s Totes S -

‘Conditional Formatting’ Click to open a menu. Select Top/Bottom Rules LessTh

‘Highlight Cells Rules’. You will highlight cells with a value

‘Less Than..! ] patagaes v | FEH etween

A window will appear. You have to enter a number. Enter 0. ﬁ Calor Seales " % S

This will tell the computer to highlight values less than 0. o
Less Than ? X ‘
Format cells that are LESS THAN: \
[} %] with |Ught Red Fill with Dark Red Text ‘

o] [ |

Click on OK. You will see that negative numbers in column G are highlighted in
red. This makes it easy to spot them.

(67) Activity

Use conditional formatting to highlight the items where there is a shortfall.

o Extra challenge

Three students have come to work with you as volunteer helpers. You have given
them the job of checking all supplies in the depot. They find that some of the
items have been damaged by floodwater. Here is the note you receive from the
student volunteers.

REPORT TO THE MANAGER OF DEPOT FOUR

QOur stock check has discovered:

+ There are only 2 undamaged packs of cotton wool.
« There are 3 kerosene lamps — the rest are broken.
= There are no rolls of adhesive tape left in the depot.

=2



Adjust stock levels to match this information.

Prepare a short email to the director. Tell him the names of all items where
there is a shortfall, and the size of the shortfall. This will help him to arrange
emergency supplies.

a Test

Mobile Medical Services also keeps records of the numbers of doctors and nurses
working in the different clinics. Here is part of that spreadsheet.

1 -
2 Mobile clinic 4a

3 Mobile clinic 4b
4 Mobile clinic 4c 0 7
5 Mobile clinic 4d 4 5
6 |Mobile clinic 4e 3 1
7 Mobile clinic 4f 0 3
8 Mobile clinic 4g S 9

1 You are asked to calculate the total number of staff in each clinic. Which
column would hold this data?

2 What formula would you use?

3 No clinic should have fewer than five members of staff. There is a risk to staff
welfare. Explain how you could use cell highlighting to identify clinics with too
few staff.

4 Explain how you would identify clinics with no doctors.

S9DIAIDS |E2IPA B)IQOW BIep pue s1IaquinN 9
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@ Can you do more?

In this lesson
You will learn:

» how to use a data table to check or test different values.

Your task

From: Director of Mobile Medical Services
Emergency supplies will arrive tonight.

« Cotton wool — 50 packs

« Adhesive tape — 50 packs

« Kerosene lamps — 50

The health crisis is getting worse. We want to set up more clinics. How many
extra clinics can you supply from your current stocks?

Your depot has a target to supply 12 mobile clinics. In
this message the director has asked if you can manage
to support more than 12 clinics. Can you increase your
target? In this lesson you will see what is possible. You
will test out alternatives.

How spreadsheet features can help

Spreadsheet formulas are used to calculate a result.
In Lesson 6.1, you calculated the number of packs you
needed. In Lesson 6.2, you calculated any shortfall.

Cell reference

Spreadsheet formulas use cell references. That means they take values from
other cells in the spreadsheet. For example, when you calculated the number of
packs needed, you used the value in the ‘Packs per clinic’ column. You multiplied
itby 12.

Copy down

You made the formula in the top row of the table. The computer automatically
copied the formula down to all the rows of the table. It adjusted the formula in
each row to use the value from that row of the table.

Recalculate

After you have used a cell reference, you can change the value in the cell.

Any formulas that use the value will recalculate. Recalculation means the
spreadsheet will work out new answers, using the new data. Recalculation lets
you try out different values. You can see the effect of each change.



Change values

Emergency supplies have arrived. Your depot now has more items in stock.
The message from the director tells you the number of new items.

» Cotton wool; increases MedCode [J Category o Type £ Packs in stociEy Packs per cif] Packs neede @ Surplus/Shortfal
to 62 packs. MEDODZ ___ Bandages elastic 133 6 72 61

» Adhesive tape: increases ~ MEDoo3 dage triangules 200 12 144 564
MEDOO4 __Bandages dhesi 21 1 12 9

to 60 packs. MEDOOS ___ Cotton wool roll 62 2 24 38

» Kerosene lamps: MEDOOG __ Tape adhesive rol 60 3 36 2
' Ps: MEDOO7 __ Tape hypo-allergenic 65 3 36 29,
increases to 60 lamps. MEDOOE __ Safety pins 38mm 20 1 12 )
MEDO0S _ Safety pins 45mm 16 1 12 4

Make sure you update your MEDO10 _ Safety pins 87mm 20 1 12 8
. MEDO11 Kidney dish 47 3 36 1

spreadsheet now. Hereisthe  Geg1;  instrumentiray T 2 “ 10
spreadsheet showing the MEDO13  Scissors straight 50 3 36 14
MEDO14  Scissors curved 15 1 12 3

new values. MEDO1S  Bowls 05 Hro 3 2 2% 12
MEDO16  Bowls 2ire 30 2 2 6

You can see t'he effect 'MEDO1?  Trolley 7 3 3 i
of recalculation. Values MEDO18 ___ Stretcher 20 1 12 8
MEDO19 _ Surgical gloves _ sze 6.5 20 1 12 8

throughout the spreadsheet MEDO20  Surgicalgloves  size 7.5 o 5 e n
have changed. The shortfall ~ mepo21  surgicalgloves  size 85 20 1 12 8
: MEDO22 Kerosene lamp 60 2 24 36

has <.1|sa'ppeared4 Thereare  F--02 = = - = T
no highlighted cells. MEDO24____ Steam stecil 15 fitre 30 2 24 5,

Use a new formula

The number of clinics is set at 12. This value is stored in cell C2. Now you will
change the formula that calculates how many packs are needed. You will include
a cell reference to cell C2.

Then you can try new values in C2. The computer will recalculate based on the
new values.

Use a cell reference
You will change the formula in the ‘packs needed’ column. At the moment the
formula looks like this.

=[@[Packs per clinic]]*12

This takes the number of packs per clinic from column E. It multiplies this value
by 12. Now you will change the formula. Instead of multiplying by 12 you will
multiply by the value in cell C2.

Click on the formula at the top of the ‘Packs needed’ column. Delete the number
12 and click on cell C2. Press Enter to complete the formula.

Mobile Medical Services - Supply Depot Four
['____1_11

Number of clinics supported:

MedCode o Category a Type u Packs in stocly Packs per dinic g Packs needed g Surplus/Shd
MEDOOL Bandages plain 307 20j={@[Packs per clinic]]*C2
MEDOD2 Bandages elastic 133 6 72

The formula now looks like this

=[@[Packs per clinic]]*C2
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Can you do more?

Problem!
You will see a problem. All the results in the column have gone wrong!

Packs needednSurpIu;/ShonhIl "

240 67

0 133
#VALUE! HVALUE!
" HVALUE! H#VALUE!
| HVALUE! ~  #VALUEI
#VALUE! H#VALUE!
| HVALUEL T #VALUEI
" MVALUEI | #VALUE!
. HVALUE!  HVALUE!
#VALUE! #VALUE!

This is because the computer has tried to copy the formula down the table. In
every row the cell reference has changed. Click on any cell in the ‘Packs needed’
column and you will see this error. It changes from C2 to C3, C4, C5, etc. That gives
the wrong result.

Fix the error

Sometimes you don’t want the computer to change the formula. You want it to
stay the same in every row of the table. That’s what you need this time.

Luckily there is a way to fix this. You put the dollar symbol $ next to any value you
don’t want to change. The name for this is an absolute cell reference. An absolute
cell reference will stay the same in every row of the table.

Go to the top of the ‘Packs needed’ column. Put a dollar sign in front of the 2.
=[@[Packs per clinic]]*C$2

You now see the correct results in all rows of the table.

240 67,
72" 61
144 56
12 9)
24 38
36 24,
36 29
12 8
L 12 4
12 8
36 11
24 10

@ Activity

Make changes to the spreadsheet table as shown in this lesson.
» Change the number of items in stock.

» Change the formula for packs needed.

©



Test and check

Now you can change the value in cell C2. Changing the number will test how many
clinics you can supply without a shortfall.

For example, if you increase the number of clinics from 12 to 13 there is no
shortfall.

|Mobile Medical Services - Supply Depot Four
|Number of clinics supported: 13

MedCode gCategory

MEDOO1  Bandages  plain 307 20 260 a7]

'MEDO02 Bandages elastic 133 6 78 55
MEDO03 Bandag triangul 200 12 156 44
'MEDOO4 Bandages adhesive 21 1 13 8
MEDOOS Cotton wool roll 62 2 26 36
MEDO0S Tape adhesive roll 60 3 39 21
MEDOO7 Tape hypo-allergenic 65 3 39 26
MEDOOS Safety pins 38mm 20 1 13 7

But if you increase the number of clinics to 20 there is a lot of shortfall. Packs needed g Surplus/Shortfal

. 400 -93

The answer must lie somewhere between the two. % o

240 59]

P 20 1

Actmty 40 22,

60. —

Try entering different numbers in cell C2. Find the maximum number 60 5

of clinics you can supply without any shortfall. When you get the 223 _:]

number right, no value in the ‘Surplus/Shortfall’ column will be 20 o

smaller than 0. 60 -13

40 6

CR—

0 Extra challenge
Your depot could support 20 clinics - but only if you 0 Test

get more supplies to cover the shortfall. Find out
more about this using the spreadsheet to help. Write
a message to the director that starts like this. formula:
=120*A4
1 If cell A4 held the value 20, what would be
the result of this formula?

Test questions 1-3 relate to the following

From: Supply Depot Four

We can support 20 clinics. But we will need the

following additional supplies: .
2 What is the name of a cell reference that

Finish the message with details of the supplies does not change when it is copied down
you need. atable?

3 Show how you would rewrite this formula
so that it does not change wheniitis
copied down the table.

4 Explain how you used recalculation in this
lesson to answer the director’s question.
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In this lesson

You will learn:

P how to analyse data to provide guidance for actions.

Your task

From: Director of Mobile Medical Services

We have opened the road through to you. That means we can
begin regular deliveries by supply truck. Each week, send us

a list of the items you need.

Now that the road is open, your depot can receive regular supplies.
But which items should you ask for? Which are needed most urgently?
In this lesson you will learn how to use spreadsheet features to provide
guidance for actions. The spreadsheet will help you to select the items

that you need from the supply truck.

How spreadsheet features can help

@ What to order?

Spiral back

““oy In this lesson you
s willusethe
==

= spreadsheet IF
formula. This is similar to
‘if... else’ structures in
programs. The ‘if... else’
structure is found in most
programming languages
including Scratch and
Python. Your learning
in programming units
will help you complete
this task.

In this lesson you will use an IF formula. This is a spreadsheet formula. it works

like the ‘if... else’ structure in a program.

An IF formula begins with
=IF()

Three items go inside the brackets (separated by commas):

» alogical test
» the output if the test is True

» the output if the test is False.




Compare to highlight

Using an IF formula is an alternative to using a highlight rule. A highlight rule
applies one condition to the whole column. An IF formula lets you set different
logical tests for different items in the table.

Reorder level

A stock data table like this often includes a reorder level. The reorder level is
aminimum level for stock. It is more than zero. If stock gets below the reorder
level, that is a sign that you need to order more. In this lesson you will use the IF
formula to warn you when stock goes below the reorder level.

Create a new column of the spreadsheet table. Enter the heading ‘Reorder level’.

What level?

The reorder level is different for different items. Some items, such as bandages,
get used up very quickly. Other items, such as a stretcher, are needed in smaller
numbers.

In this spreadsheet you will set the reorder level for each item of stock. To set the
reorder level multiply ‘Packs per clinic’ by 2. If stocks fall below that level you will
reorder new stock.

Enter a formula

Enter a formula in the first cell of the reorder column. The formula must multiply
‘Packs per clinic’ by 2. Use the skills you have learned to complete this formula.

You should see results like this:

Reorder level g

| N
Islaiviviviola sl BIBS

(=) Aciity
Add a new column with the heading ‘Reorder level’.

Add a formula to calculate the reorder level for every item in the data table.
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Reorder message

Create a final column for the stock table. Give it the
heading ‘Reorder message’.

Now you will enter an IF formula in this column. If the
surplus stock is below the reorder level, the column
will show the message ‘Reorder this item’. Otherwise,
it will show the message ‘OK.

Plan

This plan sets out the parts of the IF formula.
Logical test Surplus < Reorder level
If the test is True “Reorder this item”
If the test is False “OK”

Make the formula
Select the first cell in the ‘Reorder message’ column.

Start the formula
Begin the formula by typing:

=1F(
Logical test
The next thing to enter is the logical test.
P Click on the cell that shows the stock surplus/shortfall.
» Type the ‘less than’ operator: <.
» Click on the cell that shows the reorder level.
Your formula now looks like this:

=IF([@[Surplus/Shortfall]]<[@[Reorder level]]

If the test is True
Now tell the computer what to show if the test is True.
» Type acomma.

» Enter the message “Reorder this item”. Remember to include the quotation
marks.

Your formula now looks like this:

=IF([@[Surplus/Shortfall]]<[@[Reorder level]], “Reorder this item”



If the test is False

Complete the formula by typing a comma and a message to show if the test is
False, for example, the message “OK”. Don’t forget the quotation marks and to
close the brackets at the end.

Your formula now looks like this:
=IF([@[Surplus/Shortfall]]<[@[Reorder level]], “Reorder this item”, “OK”")

Press ‘Enter’ and the formula will copy down to all the cells in the column.

Result

The result of the formula looks like this. The message tells you every item that
needs to be reordered.

Reorder message gff

[Reorder this item_|
OK |
Reorder this item
OK
oK
oK
oK.
oK
Reorder this item
OK -
Reorder this item
oK.
Reorder this item
@ Activity O Extra challenge
Create a new column called ‘Reorder Add conditional formatting tothe Reorder message o
message’ column that shows the reorder ‘Reorder this item @
; l e d message. If the cell hasthecontents OK | =
i a.to " O.Wt - ‘Reorder this item’ then highlight Reorder this item _ s
message for every item with stock below oK
the cell. For more of a challenge, use - 4
the reorder level. N OK b
green highlighting. oK -
o« | a
os ____Bie
0 Test Reorder this item s
Here is an example of an IF formula. e ‘ g
Reorderthisitem | &
=IF([@[Stock]]<0, “URGENT REORDER”", “Not urgent”) OK ‘ &
p ’ : : Reorder this item =
1 The logical test includes a relational operator. What relational operator? Reorder this tem a
2 What message is shown if the logical test is True? 1]
3 You should order stock before the level reaches zero. Why is that a good thing? o
4 The reorder level for bandages is higher than the reorder level for stretchers. %—
Give one reason for this. o



Summary data

Spiral back
In this lesson

You will learn: — L Student Book 7
s you used the
= AutoSum button.
It adds together a group
Your task of values. You will use
: : 5 : AutoSum again in this
From: Director of Mobile Medical Services , unit. If you can’t
Congratulations on running the supply depot for four months. remember what
How much stock is left? How much have you used? AutoSum is, look back at

Student Book 7, Unit 6.

P how to calculate summary data from records.

You have been manager of the supply depot for 4 months. Your work
has supported 16 mobile clinics. You have kept careful records. You have
recorded how much stock was used each month.

Now you will produce summary data. Summary data means a result calculated
from a group of figures. Examples would be totals, averages and other statistics.
Summary data gives us the big picture rather than the detail.

In this lesson, you use summary data to find out:
» how much stock has been delivered
» how much stock has been used.

In the next lesson, you will use this data to make estimates for the year ahead.

How spreadsheets can help

A spreadsheet can contain more than one worksheet. One worksheet might have
detailed records. The other might have summary data.

In this lesson you will use a spreadsheet with two worksheets:

» Deliveries: A worksheet that contains detailed records of deliveries
each month.

» Stock count: A worksheet that gives summary data, such as the
4-month total.

By using cell references, you can take data from the first worksheet and use it in
the second worksheet.



Depot summary
@ Download the spreadsheet called ‘Depot summary’. Supply Depot Four- N\

This spreadsheet has two worksheets. They are called ‘Deliveries’ and Number of clinics :
‘Stock count”. Look at the bottom of the spreadsheet. You will see two

tabs. The tabs show the names of the two worksheets.
MedCodegg Category

Total deliveries MEDO0O1 Bandages
Select the works.heet cal?ed Deliveries’. Thls’worksheet st‘\ows the MED002 Band ages
amount of each item delivered to the depot in March, April, May and
June. The spreadsheet is already formatted as a data table. MEDO03 Bandages
Add a new column to the right of the table. Enter the heading MEDO04 Bandages
‘4-month total’. Select the top cell of this column and click on the MEDOOS5 Cotton wool
AutoSum button. MEDO006 Tape
March gApril gMay glune g4-month totalg) MEDOG) [Tape -
40 50 50 0 140! MEDO008 Safety pins
10 10 10 0 30 MEDO09 Safety pins
25 0 25 30 80 MEDO10 Safety pins
B 0 B B 6 MEDO11 Kidney dish
5 2 2 2 11 Deliveries | Stockcownt | @ |
5 0 0 3 8 f
5 0 0 1 6
2 2 2 2 8 By clicking on tt)t:mtlabs,
you can swap een
2 > 2 2 ¢ the two worksheets.
2 2 2 2 8

The computer adds together the four monthly figures (from March, April,
May and June) to give the total deliveries. The computer copies the formula
down to all the other rows of the table.

() hciviy
Load the spreadsheet called ‘Depot summary’. Open the worksheet called
‘Deliveries’.

Add a column to the worksheet to show the 4-month total. Use AutoSum to
calculate this value for every row.

@ S921A19S |B2IPAN D]IGOW (BIEP PUB SI2qWINN 9§



Stock count 4 A B c D £

1 Supply Depot Four - Stock count
The spreadsheet has two worksheets. The second 2’ |Number of clinics : (this year) S

worksheet is called ‘Stock count’. Click on the tab 3

. Med T \
to open this worksheet on your screen. it looks 4

¥ 2 5 MEDOO1 Bandages plain 7 22
like this. 6 MEDOO2 Bandages _elastic S
: 7 MEDO0O3 Bandag triangul 20 10
This worksheet shows the amount of stock at the 8 MEDOO4 Bandages  adhesive "
start of the 4-month period (‘Starting’) and the 9 MEDOO5 Cottonwool  roll 2 o
. SR 10 MEDOO6 Tape roll 15 23
amount of stock left at the efld (‘Remaining ) 5% IMEDOGT Tape o e = 5
Student volunteers found this data by countingthe 1, wepoos  safety pins 38mm 5 9
packs on the shelves. :
Deliveries

Now you will extend the worksheet. You will add a new field that
shows how much stock was delivered in the 4-month period.

First, type a heading for the new column. The heading is ‘Deliveries’.

Starting gRemaining gDeliveries g

7 22 ;
43 20 |
20 10 |
Formula

Now you will use a formula to bring the value across from the other worksheet.
If you get stuck, go back to the beginning and start again.

1 Select the first cell in the new column you made.

2 Type an equals sign to start the formula.

3 Open the other worksheet by using the tab at the bottom of the page.

4 Click on the cell that shows the 4-month total.

HS - » « = =Tablel[@[4-month total]] ‘

A A B C D E F G H !

1 Supply Depot Four - Monthly delivery data l Clickon the cell
2 Numberof clinics:  (this year) | 16| ‘

3| | ( that shows the
L3 MedCodeg Category g Type aMarch gApril o May glune g4-month i 4-month total.
5 MEDO0O1 Bandages plain 40 50 50 0 ; ;

Look at the formula at the top of the spreadsheet. It looks like this: g ~ oz
=Tablel[@[4-month total]] 7 22 140

43 20 30

This tells you that the formula will use the value labelled ‘4-month total’

20 10 80
from ‘Tablel’ (the first worksheet). 6 6 6
Press ‘Enter’. The computer will bring the value from ‘Tablel" It will bring 32 40 13
the values from every row of the table. 35 23 8




o)) Activity

Open the ‘Stock count’ worksheet. Add a column headed ‘Deliveries’. Enter a
formula in this column to bring across the 4-month total from the ‘Deliveries’
worksheet.

Now make a column with the heading ‘Stock used’. Enter a formula in the first cell
of this column to do the calculation.

» Type an equals sign to start the formula.

» Click on the cells that store the values you need. Use plus and minus operators
to enter the formula.

The image shows what the formula should look like. Press ‘Enter’ and you will see
the calculated results.

Starting gRemaining gDeliveries gStock used g

7 22 140|=|@Starting|+[ @ Deliveries)-[@Remaining)]
| 43 20 30 |
20 10 80 |

o Extra challenge

Add two new columns to the ‘Stock count’ worksheet.

» Add a column headed ‘Monthly average use’. Calculate this value by dividing
the 4-month total by 4.

» Add a column headed ‘Stock warning’. Use an IF formula to display a warning if
the amount remaining in stock is less than the monthly average use.

0 Test

A medical volunteer has kept records of the number of patients attending a
clinic each day for 2 weeks. The numbers are stored in the cells of a spreadsheet.
Answer these questions about the spreadsheet the volunteer made.

1 Summary data means a result calculated from a group of figures.
Give an example of an item of summary data you
could calculate from the patient numbers.

2 What spreadsheet feature would you use to add
up the total number of people attending the
clinic in the 2-week period?

3 Explain how you would calculate the average
daily attendance at the clinic.

4 The maximum capacity of the clinicis
500 people. But some days more than
500 people attend. Describe how you could use
spreadsheet features to highlight this problem.
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Plan for the future

In this lesson
You will learn:

P how to estimate future trends from current data.

Your task

From: Director of Mobile Medical Services

Good news — we have guaranteed funding for next year. Please use your
records to estimate your future stock needs.

Your depot supports 16 clinics. In the last lesson you calculated how much of each
item was used during a 4-month period. Now you will use that data to estimate
the total amount of stock you will need for next year. Mobile Medical Services can
use your estimates to plan for the future.

How spreadsheets can help

You can use summary data to estimate future trends. For example, if you know
that a tree grew 5 feet last year, you might estimate that it will grow another 5 feet
this year. But remember that estimates are not necessarily accurate. Trends that
we see in the past might not continue into the future.

To make estimates as accurate as possible:

» base the estimates on reliable data

» take all the important factors into account
P use accurate calculations.

Keeping good records helps you to plan for the future.



Future estimates Stock used g Yearly estimateg
Open the spreadsheet file called ‘Depot summary’. Select the worksheet called 125 375,
Stock count. The column called ‘Stock used’ shows how much of each item 23 159,
was used in four months. Four months is a third of a year. So if trends continue 92 gzgl
then you will use three times this amount of stock in one year. 3 9
You have carried out a lot of calculations in this unit. Try to complete this task 0 of
by working independently. Multiply the stock used by three to give the yearly 14 42
estimate. Your completed work may look like this. If you have completed the 4 12
‘Extra challenge’ tasks, your spreadsheet may have more columns. : ;:

11 33
- ety —

Extend the data table to show the yearly estimate for each item.

Projected usage

You have just calculated a yearly estimate. This is based on the results from last
year. There were 16 clinics. The number of clinics is shown in cell D2.

A A B [
1 |Supply Depot Four - Stock Count
2 |Number of clinics:  (this year), 16|

But what if the number of clinics increases to 20? Then the estimates will change
too. In the rest of this lesson you will use the spreadsheet to explore this ‘What if’
question.

What if the number of clinics increases to 20? How much stock will | need?
To answer this ‘What if’ question, you will:
» find the amount of stock used by one clinic in a year

» multiply by 20 to give the total stock you will need.

Stock used by one clinic
Add a new column to the worksheet. Give it the heading ‘One clinic’.

You can calculate the stock used by one clinic with this formula:
P yearly estimate
» divided by the number of clinics (cell D2).

Remember to put a $ sign into D2, so that it looks like this: D$2. That will fix the
cell reference so it does not change when it is copied down.

Here is what the new formula will look like.

Stock used g Yearly estimate g One clinic g
125 375|=[@[Yearly estimate]]/DS2

53 159 |

~n -~
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Plan for the future

Clinics next year

Now you must add a new value at the top of the spreadsheet. You must show the
number of clinics for next year. Set the value at 20 for now. Enter this number at
the top of the spreadsheet. Here is an example of what it might look like. The new
valueisin cell F2.

A A B C D E F [
1 Supply Depot Four - Stock count I
2 |Number of clinics : (this year) | 16 (next year) 20’

Stock for next year

Now create a column to show the amount of stock needed in a year. Enter a
suitable column header.

You have worked out the average amount of stock needed to supply one clinic for
ayear. You have also entered the number of clinics there will be next year.

So, our final best estimate for the amount of stock we need next year is:
» the year average for one clinic
» multiplied by the number of clinics.

The number of clinics is in cell F2. Use a cell reference to F2. Remembertoadd a $§
to make an absolute cell reference.

Yearly estimate g One clinic gNextyear g
375 23.4375(=[@(One clinic]]*FS2
159 9.9375 [

(@) Activity
Find the estimated stock requirements for the depot if the number of clinics
increases to 20 in the next year.

O Extra challenge

From: Director of Mobile Medical Services

Thank you for the annual estimate. | am planning deliveries for next year. You
will get a monthly delivery of stock. Please let me know how many of each item
| should send in the monthly delivery.

This is the final request from the director. He wants to know how many items to
send in your monthly deliveries next year.



You have an estimated yearly figure. Divide this
by 12 to give a rough idea of how much stock 375 23.4375 468.75 39
will be needed each month. Format the result so 159 9.9375 198.75 17
itis displayed as a whole number. 270 16.875 3375 28
Email the director with this information. 18 1.125 22.5 2
You can send the email to your teacher to 2 0.5625 11.25 1
show the work you have done. 0 0 0 0
42 2.625 52.5 4

12 075 15 1

0 Test 24 15 30 3
21 13125 2625 2

The depot estimated how many items they
would supply to clinics in the year ahead. Estimates
are important, but they are never completely reliable.

1 Ifyou have a yearly estimate, how do you calculate a monthly estimate?

2 How can you make sure that your estimates are as good as they can be?

3 Give one reason why the amount of supplies needed by a clinic might be
different from the estimate.

4 The manager of the depot used the estimate for the year ahead to plan

deliveries. Explain one other reason that the manager of a depot might want to
know the amount of items in stock.

@ Explore more

Carry out independent research into the cost of the spreadsheet items, for
example, by looking at online shops. Add the information you have found to the
spreadsheet. Multiply the number of items used in a year by the cost of each item.
What is the total cost of all the items used in one year?

Young people do voluntary work for charities and
welfare organisations. It is a good way to gain
experience and help people. This unit is about using
computer skills to help a medical charity. But there are
many different types of volunteer work that you can try.
You don’t always need specialist skills. When you are old
enough, look out for adverts and appeals for help.

() Be creative |

Produce a poster for Mobile Medical Services. It should encourage people to make
donations to buy supplies. Use information from the spreadsheet in the poster
(for example, ‘Just one of our clinics uses xxxxx bandages a year’).
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Check what you know

You have learned
» how to analyse data stored in a data table

P how to use computer data to help with decision
making.

Try the activities and test. They will help you to see how
much you understand.

(&) Activities

A temporary child health clinic opened for six weeks.
This data table shows the number of children treated
at the clinic each day during the first week. it also
shows the number of doctors attending the clinic
each day.

4 A 5 (5 |
b8l Day g Children treated g Doctors o —
2 Monday » 150 3
3 Tuesday 90 5
4 Wednesday 230 5
5 Thursday 80 4
6 Friday 123 6
7 Saturday 90 3
8 Sunday 219 6
1 Create a data table to store this data. Add a calculation to work out the total

number of children treated during the week.
2 Create a new column called ‘Patients per doctor’. Enter a formula to calculate
the number of patients seen (on average) by each doctor, on each day of
the week.
3 Thedirector has said that doctors should not have to treat more than
30 patients a day. Use highlighting to show any days when this value
was exceeded.




@ R
Test

Here are the results for the next week of the clinic. The table has been
extended to show the average number of children treated per day.

4 A 8 (4 D
;
2 Monday A 180 3 60
3 Tuesday 110 5 22|
4 Wednesday 210 5 42|
s Thursday 88 4 22|
6 Friday 105 6 17.5|
7 Saturday | 78 3i 26
8 Sunday 222 6 37
9 TOTAL this week 993 |
10 Average per day 141.9 )
11 —

1 How many fields are there in this data table?

2 What formula would you use to calculate the average number of children
treated each day?

3 How would you use this data to estimate the total number of children the
clinic could treat in one year?

4 The value in cell B5 was changed. List the other cells where the values
will change because of this.

5 This spreadsheet shows the estimated number of patients per day. How
can this information help you to plan the number of doctors who should
be on duty at the clinic?

6 How could you improve the accuracy of this estimated data?

J
o
; R g
Self-evaluation 3
e |answered test questions 1 and 2. 3
o
e |completed activity 1. 2
e |answered test questions 1-4. %
@
e |completed activities 1 and 2. z
o
e |answered all the test questions. -2
®
e |completed all the activities. z
o
Re-read any parts of the unit you feel unsure about. Try the activities and %—
test again - can you do more this time? =
J g
<
(2]
o
"



absolute cell reference a cell reference that does not change when it is moved or
copied to a new location in a spreadsheet table. In Excel, you add a $ symbol to a
cell reference to stop it from changing

algorithm a plan that sets out the steps to solve a problem or complete a task.
An algorithm can be used to plan a program. Sometimes there is more than one
algorithm that will solve the same problem

append ‘add to the end’ You can append items to a list

artificial intelligence a technique where computers are programmed to imitate
the way humans think and act

aspect ratio the relationship between the width and height of a screen orimage.
Common aspect ratios in photography and video include 4:3 and 16:9 (also often
called ‘widescreen’)

assistive technology hardware and software that is designed to help people with
disabilities to access and use computer systems

AutoSum a shortcut button which adds up all the values in a group with one click
binary search a search that splits the list in two repeatedly until the list has only
one itemin it

body Python structures are made out of a header and a body. The commands
inside the body are indented. These commands are controlled by the header
broadband network a way of sending large amounts of data quickly between
computers

built-in functions provided ready-made as part of Python. For example, input
and print. You do not have to make these functions, you can just use them in
your code

call a procedure enter the name of a procedure into your program. When the
computer sees the name of the procedure it will carry out all the commands stored
in the procedure

cell reference every cell in a spreadsheet table is identified by a letter and number,
such as A4. If you enter the cell reference into a formula, the computer will take the
data stored in that cell and use it in the calculation

cloud used to describe internet services, in particular internet data storage
computer models computer programs that simulate processes in the real world
conditional format a spreadsheet format, such as cell colour, which is based on a
logical test. The computer will add the format if the test is True

data centre a dedicated facility connected to the internet where data can be
stored, distributed and processed

data structure a variable that can hold many values. A list is an example of a data
structure

@ digital made up digits (number values)



digital asset any digital file such as a document, video or image that you can
store and use in projects

digital data data that is converted into number values. Digital data can be stored
and processed by a computer

edit make changes to something. You can edit a file, a document, or a single item
of data

e-learning using computer systems to deliver learning, usually at a distance
element anitemina list

fibre-optic cable a type of cable made from clear fibres, used to connect network
devices. Carries data as pulses of light

fields the columns of a data table. Each field stores one piece of data

function a module or procedure which creates a new value

guidance computer a computer used to guide aircraft, space vehicles and cars
header many Python structures such as loops, i £ statements and procedures
have headers. The header controls the structure. The header always ends with a
colon. The header is followed by the body of the structure

highlighting using colour or other visual features to pick out key data, for
example in a table

hotspot a location in a public place (e.g restaurant or train) where you can make
an internet connection

hub a hardware device that directs files and messages around a network. A hub
sends data it receives to every device connected to it

hub room a room containing switches and hubs that is used to extend a network
to distant parts of a building

IF formula a spreadsheet formula with a conditional structure. It works like the
‘if... else’structure in a program

index number tells you the position of an element in the list. In Python, the first
position is numbered 0. The index number is shown in square brackets.

integer division a type of division that produces a whole number result. The
answer is rounded down to the nearest whole number. In Python the symbol / /
is used

interactive video a video presentation that can be controlled by the viewer.

For example, clickable areas on-screen may change the sequence of the video
interface the part of a program that handles user input and output

key field stores data that is unique for each record in a data table. It is often

a code number

linear search a search that goes through all the elements in a list, one after

the other, to find the search term

list a special kind of variable. A list can store several different items of data.

In Python, a list is shown inside square brackets

Kiesson



local area network (LAN) a network installed in a single building, or a group of
buildings that are close together. A school network is an example of a LAN

metrics numbers used to measure and compare the quality or performance of
software and hardware. For example, a computer processor’s speed is measured in
gigahertz (GHz). You can use the number to compare it with other computers
midpoint the element at the middle of a list

midpoint value the value stored at the midpoint of a list

modem a hardware device that translates data sent on one type of network so
that it can be used on another

modular programming programming that uses modules (such as procedures
and functions)

module a ready-made block of code, with a name, that you can use in your
program. Procedures and functions are examples of modules. They can also be
called 'sub-procedures’ or routines’

multimedia more than one digital media (e.g text, video) used together to
communicate ideas

multi-player game a game played on the internet where multiple players
compete and cooperate with each other

nesting when a program structure is inside another structure. For example,

an 'if’ structure may be ‘nested’inside a ‘while’ loop

network computers that are connected so that they can share files and resources
such as printers

network interface card (NIC) a hardware device inside a computer that allows it
to connect to a network. NICs are used for both wired and wireless connections
network security key a code that enables a user to log on to a wireless network.
A network security key acts as a password

network storage large storage devices on a network that are shared by many
users to store data files

options analysis deciding what software, hardware and online services to use for
a project by reviewing them against the requirements

out of bounds error if you use an index number that is too big for a list, this
causes an out of bounds error

packets small blocks of data that can be sent over a network. Files and messages
are split into small packets before being sent over a LAN or the internet

packet switching a method of sending data over a network where packets are
sent along the clearest route to their destination

parameter a value sent from the main program to a procedure

pass a parameter sending a value from the main program to a procedure.

The parameter is (typically) a copy of the value



prioritisation ranking requirements or activities in the order of importance.
You can divide requirements into ‘must have), 'should have'or‘could have)
depending on how important they are for your project

procedure a module that stores commands. A procedure does not make a new
value. A procedure is like a little program that does one task

procedure definition the code that makes a procedure. In Python, a procedure
definition is made of a header and a body

project brief a document that explains the purpose of a project

prototype a model of the finished product, such as a drawing or storyboard.
Prototypes can be low-fidelity or high-fidelity, depending on when they are
created

recalculate when data values are changed, the computer will recalculate results.
That means it will work out new answers, using the new data

records the rows of a data table. Each record stores all the data about one thing
(for example an object or person)

remove a Python command that deletes a value from a list

reorder level the minimum level for stock. If stock gets below the reorder level,
that is a sign that you need to order more

requirement a feature or function of software or hardware that you want

for your work

resolution the number of pixels used to create an image. Resolution is often
expressed as the number of pixels in the width and height of the image,

such as 1920 x 1080 (also known as Full HD)

robust program a program which does not crash, even if the user inputs bad data
router a hardware device that joins two networks together. Used to join a LAN or
home network to the internet

search term the item you are looking for in a search

server a computer on a network that provides a service to users, for example,
storing, retrieving and sending computer files for users

server room a room at the centre of a network that contains servers, switches and
other network equipment

shortfall in stock control, a shortfall means you have fewer items than you need
simulation a computer program that simulates real life events, for example,
chemical experiments or geographical events like earthquakes

speech generator a device that turns digital text into simulated speech. It is used
by people with disabilities that affect their ability to speak

stop value the number that stops a counter-controlled loop

storyboard drawings and notes that show how a finished video or other media

product should look. Use storyboards when you need to decide what order to put
things in

Aiesso|n



streaming a way of accessing audio and video resources over the internet.
Streaming allows a resource to be played before it has fully downloaded
summary data a result calculated from a group of figures. Examples would be
totals, averages and other statistics

supercomputer a large computer system with very large storage capacity and
processing power. Supercomputers are used to process large amounts of complex
data in scientific applications such as weather forecasting

surplus in stock control, a surplus means you have more items than you need
switch a hardware device that directs files and messages around a network.

A switch sends data it receives only to the device it is intended for

template a design that is applied to presentations, web pages and documents.
A template determines how elements of a screen or document fit together
theme adesign that is applied to presentations, web pages and documents.

A theme determines the colour, fonts and graphical images used in a design
thumbnail a small copy of an image that is used in an application like File
Explorer. Clicking on a thumbnail image often opens the larger version of the
image

traversing visiting, printing or looking at every value in a data structure
twisted pair cable a type of cable made from copper wire that is used to connect
network devices. Carries data as pulses of electricity

validation a check which uses rules to block bad inputs is called a validation
check

virtual reality a computer-generated simulation of a real-life or imaginary
environment. The viewer can move around the environment and interact with it
using a special headset and sensors

web conferencing holding a meeting over the internet

wireless access point (WAP) a hardware device that provides wireless access to
a network

worksheet a spreadsheet table. There can be more than one worksheet in

a spreadsheet file
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