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Introduction
This booklet supports Learn to Code Practice Book 4 
Second Edition.

The practice book is broken into three sections, 
with one coding tool per section. In most cases, the 
activities within a section are sequential and should 
therefore be followed in order. Ensure children know 
how and where to save their work, where relevant, 
so they can quickly pick up from where they left off.

Try out the activities in the practice book before you 
give them to children. This is a great way to develop 
your own confidence in coding.
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Activity 2: The input function (page 12)

How to use this activity
This activity introduces the input function, and combines this 
with variables. Together, these will create a program that asks 
the user a question and then uses the information they input     
to output a response. 

Tips
• Step 2 shows how to type in name=input('What is your 

name?'). When the program is run, it will display this 
question and wait for the user to type in their response. 

 It will store their response as a variable called name. It is 
 a variable because it can and will change depending on 
 the name of the user and what they type in. A variable is  
 a piece of data that can be changed.
• In step 3, the print command, which was introduced in the 

first activity, is used again: print('It is great to meet you', 
name). When the program is run, whatever name the user 
entered will be displayed where the word name is. This is 

because name is a variable. Two more variables, colour    
and place, are added later.

• The sleep command is really useful to time how the 
questions and responses are displayed; otherwise all the 
commands happen one after the other, very quickly, when 
the program is run.

Assessment
All children should be able to:
• use the input function to ask the user a question.

Most children should be able to:
• use variables and the print command to create responses.

Some children should be able to:
• create their own scenario using input commands                 

and variables.

TOOL: PYTHON

Before you start: Install Python on the machines you 
are planning to use during the activities. The version 
used in these activities is Python 3.4.2, which can be 
downloaded for free from www.python.org/downloads. 

Tool: Python
www.python.org/downloads

Activity 1: The print command (page 8)

How to use this activity
This first activity provides children with an introduction to Python. 
They will create a program that instructs the computer to display 
messages and they will use the repetition command to repeat   
the messages. 

Tips
• Before starting, it would be useful for children to understand 

how the Code and Shell windows work. 
• Programming in a text-based language requires absolute 

precision so make it clear that even one character out of 
place or mistyped could result in the code not working as 
planned. Allowing time for debugging and encouraging 
children to work in pairs to check each other’s code will be 
beneficial throughout these activities.

• In step 2, the first message children program to be displayed 
is ‘Hello, World!’ which is traditionally what is used when 
people first learn a new programming language.

• As mentioned in step 3, before you can run Python code,        
it has to be saved first. 

• The shortcut to running a program module is pressing         
the F5 key.

• In step 9, there will be some automatic indentation in the 
new lines of code. This indentation is important and carries 
meaning with it. It shows that the line of indented code is    
the one that should be following the repetition command in 
the line above it.

Assessment
All children should be able to:
• use the print command to display a message.

Most children should be able to:
• use the repeat command to repeat a message.

Some children should be able to:
• create their own messages using the print and                

repeat commands.

KS2 Computing objectives covered:
•  Design, write and debug programs that accomplish 

specific goals, including simulating physical systems.
• Use sequence, selection, and repetition in programs.
• Work with variables and various forms of input         

and output.
• Use logical reasoning to explain how some simple 

algorithms work, and to detect and correct errors.
• Use a variety of software to design and create 

programs that accomplish given goals.

About Python
Python is a text-based programming language and extends children 
beyond the primary computing curriculum. Python interpreters can 
be used to create and run Python programs. These activities use 
an interpreter called IDLE. It reads the programs written in Python 
and executes the instructions one at a time. The Python interpreter 
consists of two different windows: the Shell window and the Code 
window. The Code window is where you write the code and the Shell 
window is where the output appears when you run the program.

Activity 4: Combining different functions (page 20)

How to use this activity
This activity combines all the functions used so far to create 
a story generator. The program will randomly pick different 
elements of a story for the user, on which they could then   
base their story. This activity would link well with literacy    
work on storytelling or it could be based on a text the children 
are reading.

Tips
• The first variable to be programmed is the main character 

variable. This will be entered by the user.
• The other variables (the goodie, the baddie and the setting) 

will be selected from a list of options using the random 
choice function. Children could use their own examples or 
the ones suggested in the activity.

Assessment
All children should be able to:
• combine a series of functions to create a story generator.

Most children should be able to:
• add extra options into their random choice functions.

Some children should be able to:
• add other variables for other elements to be included in a 

story, e.g. an opening, an ending, etc.

Activity 3: Random variables (page 16)

How to use this activity
This activity extends children’s understanding of variables and 
includes random variables, which allow a program to choose 
from a list of possible options. They will use this concept to 
create a program that simulates throwing a dice. Simulating 
real-life situations is a key computing concept.

Tips
• This could be compared with the dice simulation Excel 

activities in Learn to Code Book 1 if children have completed 
these before. The program aims to copy what happens when 
a real dice is thrown.

• Children will be using the minimum and maximum variables 
so some understanding of these terms is useful here. 

• Having some real dice to hand may help with the 
understanding that this is a simulation of a real-life event.

Assessment
All children should be able to:
• use random variables to simulate a dice being thrown.

Most children should be able to:
• change the maximum variable to simulate dice other than 

regular six-sided dice.

Some children should be able to:
• add the code for a second dice to simulate two dice being 

thrown at once.
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Activity 6: Picking random numbers (page 28)

How to use this activity
Now the button is in place and makes a sound when it is clicked, 
it’s time to program it to select a random number when it is 
clicked. The random integer block will be used to program the 
button to display a random number between 1 and 6 every time.

Tips
• Children will need to know how to access and open the 

project they started in the previous activity. 
• Children will need to know the term ‘integer’ means a  

whole number.

Assessment
All children should be able to:
• program the button to select a random number between       

1 and 6.

Most children should be able to:
• program the background colour to change each time the 

button is clicked.

Some children should be able to:
• explore different arrangements of the components to   

improve the interface.

TOOL: APP INVENTOR

Before you start: App Inventor users need a Google account. 
Users do not necessarily need Gmail addresses. Any Google   
account will do. If your school uses Google Apps for Education, 
children will have working Google accounts. You need to  
install the aiStarter program to test apps in the emulator.  
To choose and  set up your live testing option, go to this link:  
bit.ly/1BAPCTX. 

Tool: App Inventor
appinventor.mit.edu/explore/get-started.html

Activity 5: Programming a button (page 24)

How to use this activity
Children will build their own virtual dice app and then think 
about how they might adapt this app for a different purpose. 
It provides a good comparison with other dice simulation 
activities that have been explored previously, such as the Excel 
dice simulation in Learn to Code Book 1 and the Python dice 
simulation activity in this book (activity 11). In this first activity, 
children create a dice button that makes the sound of a dice 
rolling when clicked.

Tips
• Children will need to upload an image of a dice to use as the 

button and an audio file of a dice rolling in their app. You can 
find free sounds and images online, e.g. www.picgifs.com/
graphics/dice/ and soundbible.com/tags-rolling-dice.html. 
Before the lesson, download a suitable image and audio file 
and save them where children can access them.

• In step 5, children begin to use a sound component, which 
is non-visible. It is important they understand the difference 
between the components that will be seen on their app  
screen and those that won’t.

• The different sections in the Blocks palette are referred to      
as drawers.

• Ensure all children know how to save their work as they will 
need to build on it in the next activity.

Assessment
All children should be able to:
• program a button to make a sound when it is clicked.

Most children should be able to:
• try other images and/or sound effects.

Some children should be able to:
• program the device to vibrate as well as make a sound    

when the button is clicked.

KS2 Computing objectives covered:
•  Design, write and debug programs that accomplish specific 

goals, including simulating physical systems.
• Solve problems by decomposing them into smaller parts.
• Use sequence in programs.
• Work with variables and various forms of input and output.
• Use logical reasoning to explain how some simple 

algorithms work, and to detect and correct errors in 
algorithms and programs.

About App Inventor 2
App Inventor 2 is a cloud-based tool for building Android apps in a web browser. It 
uses a visual programming language based on dragging and dropping blocks and 
consists of two modes: the Designer and the Blocks editor. The Blocks editor is 
where the app’s behaviour is programmed using command blocks. The Designer 
is where you design the user interface by arranging various components. 

Users can live test their App Inventor apps in two ways. The first is by connecting 
it to an Android device, such as a tablet, using the App Inventor Companion app 
for your device. Alternatively you can run apps on the on-screen emulator, which 
simulates running your app on a mobile device. To do this you need to install the 
emulator software (aiStarter program) on the machines you are planning to use.

Activity 8: Adapting an app (page 36)

How to use this activity
Now children have created a working dice simulator app, they 
can think about creating another app based on the idea of 
random selection. In this activity they will adapt their app to 
one that produces elements of story. This is similar in purpose 
to Python activity 12, so it provides a good opportunity to 
compare different programming languages. There are strong 
cross-curricular links with literacy and storytelling too.

Tips
• Initially, children will need to save their dice app using 

another name to avoid writing over their original dice app.
• In step 7, children create a list of settings for their app to 

select from. They could add their own ideas at this point as 
well as using the examples given. 

• The make a list block looks small at first but it is a mutator 
block, which means it can be made bigger and smaller as 
needed. This is modelled in step 8. 

Assessment
All children should be able to:
• adapt their dice app to create a new story generator app.

Most children should be able to:
• add their own ideas into the list block.

Some children should be able to:
• adapt their app for a new purpose, such as a class picker 

tool that picks someone from the class at random.

Activity 7: Changing the input and output (page 32)

How to use this activity
Once the dice app is working, children are able to explore 
different forms of input and output. One way is to program the 
dice to roll not just when the button is clicked, but also when 
the device is shaken – this can only be explored if the app 
can be live tested on an Android device. It cannot be tested on 
the emulator as this is an on-screen simulation. Everyone can 
explore expanding the output so that the result of the dice roll 
is spoken as well as displayed on the screen.

Tips
• Note: steps 2 to 5 guide children in programming the app   

to work when the device is shaken so they should only 
follow these steps if Android devices are available to live 
test it on. The program uses inbuilt accelerometers on  

 such devices to work.

• The TextToSpeech component, used in step 6, will allow 
the text of the dice result to be spoken as sound. It is worth 
children considering why having the result spoken as well 
as displayed as text may be useful and which users might 
benefit from this feature.

Assessment
All children should be able to:
• program the output to be spoken as well as text (and   

change the input, if Android devices are available).

Most children should be able to:
• program the app to roll two dice.

Some children should be able to:
• program the app to add together the results of rolling         

two dice.
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Activity 10: Creating an LED array on a BBC Micro:Bit using  
a Javascript simulator (page 44)

How to use this activity
This activity builds on children’s knowledge of coding using 
input, output and conditionals. It guides children through the 
process of mapping individual LEDs arrays that look like emojis. 

Tips
• To start, children will add an input instruction – when Button 

A is pressed (Step 3).
• Step 4: with LED arrays to switch an LED off it is a ‘.’. To 

switch on use ‘#’. 
• In Step 5 pupils complete a 5 x 5 LED array to display a face. 

It may be helpful for children to map this out first, they could 
sketch their design on a 5 x 5 table. 

• These steps are repeated so that different designs/emojis 
appear on different conditional inputs (when Button B is 
pressed and when Buttons A and B are pressed together).

Assessment
All children should be able to:
• create an emoji using the LED array. 

Most children should be able to:
• create more than one emoji.

Some children should be able to:
• program the emojis to change on different inputs. 

TOOL: MAKECODE FOR MICRO:BIT

Before you start: Ensure all computers have internet 
access. Familiarise yourself with MakeCode and the 
activities. The work on the activities can be saved and 
uploaded without needing to sign in.

Tool: MakeCode 
for Micro:Bit
https://makecode.microbit.org/

Activity 9: Programming a Micro:Bit using a JavaScript simulator  
(page 40) 

How to use this activity
This activity introduces pupils to JavaScript and the Micro:Bit 
emulator. This is a good activity to build on children’s 
understanding of input (items in a program that can change) 
and conditionals (the script will only run when a certain action 
takes place). The input is the user’s saying ‘Hi, my name is 
…’ when Button A is pressed (the conditional). Instructions 
guide the children to create a Script that asks the user to 
input their name so that the Micro:Bit will give this as an LED 
output when Button A is pressed. This provides a good way of 
discussing input, output and conditionals.

Tips
• In step 3, children will start using JavaScript for the first 

time. Explain that everything opened should be closed,  
e.g. (. ) {. }.

• The String, mentioned in step 4, is the name of the place 
where the writing is displayed. It will only display what is 
written in the speech marks. 

• If the right part of the code isn’t completed, in this case 
the text string, the code will not run. This is highlighted for 
users. 

Assessment
All children should be able to:
• build a script that uses input and output to respond.

Most children should be able to:
• adjust the code to change the program’s response from ‘hello’ 

to something else.

Some children should be able to:
• add a second input option to say something else.

KS2 Computing objectives covered:
•  Design, write and debug programs that accomplish 

specific goals, including controlling or simulating 
physical systems.

•  Use sequence, selection, and repetition in programs; 
work with variables and various forms of input and 
output.

About MakeCode for Micro:Bit
The BBC Micro:Bit is a small programmable computer. The MakeCode editor 
provided by Microsoft allows the Micro:Bit, or an on-screen Micro:Bit emulator, to 
be programmed with blocks and JavaScript. The set of activities in Learn to 
Code for the Micro:Bit use JavaScript (although the activities will also work with 
the block-based option). JavaScript is a popular syntax-based programming 
language; similar to other text-based programming languages. 

MakeCode uses a script editor to allow users to select, sequence and use a 
range of actions, events and commands. It also highlights where it thinks the 
code needs debugging. If at any point you can’t locate a command, you can use 
the Search function (top left of screen) to find it. 

Activity 12: Using logic and loops on a Javascript simulator  
(page 52)

How to use this activity
In this activity the children create a countdown timer, using loops 
and conditionals. There are strong links with maths, specifically 
with time, more and less than, and logic. 

Tips
• Pupils will need to be confident with ‘more than’ and  

‘less than’ signs. 
• There are several different blocks of code and some rely on 

others, so pupils need to make sure they are very careful 
when typing these instructions in.

• Pupils could try to change the icons for the timer.

Assessment
All children should be able to:
• create a countdown timer.

Most children should be able to:
• add time to the timer in 10 second increments 
• add logos to the script. 

Some children should be able to:
• add time in 1 second as well as 10 second increments. 

Activity 11: Programming a dice game on a BBC Micro:Bit using a 
JavaScript simulator (page 48) 

How to use this activity
This activity builds on children’s previous knowledge of creating 
scripts with input and random blocks, such as those in Learn 
to Code Books 2 and 3. They will produce a Script that creates 
different numbers as an output. As with the Book 2 and 3 
activities, there are strong links with maths and properties of  
2D shapes.

Tips
• Make sure pupils know how to apply learning; after the first 

step they can adapt their programming to suit their needs. 

• One adaptation could be changing the gestures to get a better 
understanding of input and random instructions. 

• In this activity a ‘cheat’ is created to give a score on a specific 
number. This could be any number pupils want. 

Assessment
All children should be able to:
• create a script that programs a Micro:Bit to behave like a die.

Most children should be able to:
• program more than one kind of input. 

Some children should be able to:
• program a specific result to a gesture.

26037 Switched on coding TEACHERS BOOK 4 FINAL.indd   6-7 11/20/19   9:34 PM



8

Glossary
• Accelerometer [in App Inventor]: a sensor within an 

(Android) device that detects movement, e.g. if the 
device is tilted or shaken.

• Algorithm: a well-defined procedure or set of rules 
that allows a computer to solve a problem or run a 
piece of code.

• App: a program or piece of software designed to meet 
a specific need – can be made for a variety of different 
operating systems (e.g. iOS, Android, Windows, etc.).

• Block [in App Inventor]: a section of code that has 
been grouped together to perform a specific action.

• Button: a graphic (image) used to provide a simple 
way to control when an event happens.

• Code: the sequence of commands or program you 
write using a programming language.

• Command: an instruction given to an object or 
character to make something happen.

• Conditional: features of a programming language that 
perform different actions depending on a programmer-
specified condition of true / false or yes / no.

• Debug: to find and get rid of errors within code.
• Emulate: when a computer or software copies the 

behaviour of another.
• Emulator: a piece of software (or hardware) that 

duplicates the functions of one computer system 
within another, e.g. running Android software within a 
desktop computer environment.

• Function: a named section of a program that 
performs a specific task; in this sense, a function is a 
type of procedure, job or routine.

• Input: information given to a computer to make 
something happen (e.g. a number, a mouse click or 
button press).

• Interface: a program that allows a user to 
communicate with a computer or a device.

• Interpreter: a computer program that follows 
instructions written in a programming language 
without converting them from source code.

• JavaScript simulator: JavaScript is one of many 
programming languages, mainly used on the web; a 
simulator allows a programmer to test out and view 
their code in action before adding it to a website.

• Label: a sequence of characters used to identify a 
location within code.

• LED (Light Emitting Diode): A display and lighting 
technology used in almost every electrical and 

electronic product on the market, from a tiny  
on / off light to digital readouts, flashlights and 
traffic lights.

• List: a series of connected items.
• Loop: a statement that allows code to be continually 

(repeatedly) executed or performed.
• Maximum: the greatest amount that is allowed.
• Micro:bit: A pocket-sized computer that has 25 red 

LED lights that can flash messages and be used to 
create games; there are two programmable buttons 
that can be used to control games or pause and skip 
songs on a playlist.

• Minimum: the smallest amount that is allowed.
• Output: something that a computer produces when 

given an instruction, e.g. a number, an on-screen 
image, a sound or vibration.

• Print: a command used to display text on a screen.
• Program: 
 1. a sequence of instructions written to
  perform a task or solve a problem, using
  a programming language (noun)
 2. to create or change a program (verb). 
• Random: not in a particular order.     
• Run: a command used to open a program directly. 
• Script: a set of commands that is followed by a program.
• Select: to choose something.
• Selection: 
 1. the act of selecting something
 2.  one thing or a group of things that has been 

selected.
• Simulate: ask a computer to produce a ‘model’  

of something happening, without actually having  
to do it.

• String: a sequence of characters, words or other data.
• Syntax: The spelling and grammar of a programming 

language; computers only understand what is typed 
and will perform actions only if what is typed is in the 
exact form the computer expects – the expected form 
is called the syntax.

• Text-to-speech: a system that changes written text 
into a spoken voice.

• Upload: to transfer data from a computer (or device) to 
another source – this could be another computer, for 
example.

• Variable: a piece of data that changes or can be 
changed.
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