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I. Introduction 

This booklet gives a basic introduction to programming with the BBC 

Micro:bit and provides a variety of different micro:bit projects that 

help you understand how to create programs with this device. You can 

start right away with the programming tasks if you like! 

Note that this booklet does not only offer information about different 

aspects of programming with the BBC Micro:bit, but it also contains 

activities that give you a chance to practice your English skills as well. 

Be sure to notice the following symbols in the chapters as they indicate 

what you need to do: 

 

Good to Know! 

This gives you useful advice regarding difficult technical terms and 

micro.bit programming, and therefore might help you with the 

programming tasks. 

 

Task! 

This just decribes a short task that you can do within a matter of 

minutes. If the task requires you to program something, you are not 

expected to save the program and run it on your device, but it is fine 

to only use the micro:bit interface on the website. 

 

Let’s Code! 

If you see a Let’s Code sign, it means you should write a program, save 

it on your computer and also try it out on your micro:bit to see if the 

program works as expected. 

 

Homework Task! 

Well, this one is quite obvious now. You should do this task at home. 
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What are New Technologies? 

The term New Technologies refer to technological devices or systems 

that have become very important in the recent years. Have you ever 

heard of a fax machine? Or dial-up In-

ternet? Probably not – this is because 

these technologies are rather old and 

not really used anymore. However, 

you may have heard about Bluetooth 

headphones (like the iPods), virtual 

assistants such as Alexa or Siri, or – 

something you are familiar with for sure – surfing on the Internet via 

Wi-Fi (WLAN). These are examples for New Technologies since they 

are currently used in everyday life. 

What does programming mean? 

Programming means that we create computer programs that give the 

computer commands regarding what to do and how to react. The com-

puter can only understand a few commands, and as programmers we 

have to use these commands cleverly so that the computer knows 

what we want do. All the commands we use to solve a specific task are 

finally combined to one program. When computers execute a pro-

gram, they carry out all its commands that were specified by the pro-

grammer beforehand. 

What is the BBC Micro:bit? 

The BBC Micro:bit is basically a mini computer (produced by an English 

company called BBC) that allows us to create and run programs in a 

very simple way. On the next two pages, you will find information 

about all the device’s features, how to connect your BBC micro:bit to 

the computer and how to copy your own programs onto the device. 
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Features of the BBC Micro:bit 
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How can I use the BBC Micro:bit? 

Use the Micro-USB Port and the USB cable to connect your BBC mi-

cro:bit to the computer. You can save your program onto the micro:bit 

by downloading and moving your program file to the micro:bit folder 

on your computer (just like you save files onto a USB stick). After cop-

ying your file into the micro:bit folder on your PC, the file is automati-

cally deleted after a few seconds – this is normal! 

After copying your program into the micro:bit folder, the program will 

run automatically – look at your device! Press the “RESET-Button” to 

restart your program.  

You may also use the portable charger (“Battery connection”) instead 

of the micro-USB cable if you want to run your program without the 

computer and a USB cable. This can be particularly helpful for projects 

that require you to go outside, for example. 

 

What can I do with this device? 

During this course you’ll learn the many different ways the BBC Mi-

cro:bit can be employed! If you want to get a sneak peek, you can 

watch this short introductory video from the company (BBC) who pro-

duces the micro:bit: 

YOUTUBE.COM/WATCH?V=WUZA5WXIMKC 

  

  
tinyurl.com/nt19-booklet-1 

https://www.youtube.com/watch?v=Wuza5WXiMkc
https://www.youtube.com/watch?v=Wuza5WXiMkc
https://www.youtube.com/watch?v=Wuza5WXiMkc
https://www.youtube.com/watch?v=Wuza5WXiMkc
https://www.youtube.com/watch?v=Wuza5WXiMkc
https://www.youtube.com/watch?v=Wuza5WXiMkc
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II. Early Programming: Crash Course 

Task 2.1 

Let’s start with a simple task: analysing a program and discussing what 

it does. Your teacher will give you a micro:bit program that you need 

to copy onto your BBC Micro:bit. Then, look at your micro:bit - what 

does it show on the display? 

ALGORITHM 

A sequence of instructions to solve a problem step by step is called an 

algorithm. Think of a cooking recipe: you follow each step so you can 

enjoy a delicious cake at the end. This is how computers work: we give 

them algorithms so they know exactly what to do. Algorithms can have 

a lot of instructions – but just like a cooking recipe, you’d like as few 

instructions as possible, right? 

 

Task 2.2 

Finish this algorithm consisting of only 5 instructions describing how 

you get ready for school: 

 

1.) Wake up 

2.) 

3.) 

4.) 

5.) 

 

Unlike humans, computers can only understand a limited set of in-

structions that we can actually use to write programs. However, as you 

will see, we can use these instructions in a lot of different ways to do 

a lot of cool things! 
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If you’re not quite sure yet what an algorithm is, 
you can follow the QR code on the left and watch 
a short video about algorithms on your 
smartphone (be sure to use headphones so you do 
not disturb your colleagues!). 

 

CONDITIONS: IF/ELSE 

“If you clean your room, you can go watch TV all day. But 

if you don’t…” Does that sound familiar to you? In pro-

gramming, if statements like that are, just like in everyday 

language, very common and work almost the exact same 

way. In programming, we like to call them conditional statements. 

 

Task 2.3 

Create a conditional statement for this situation: You have an im-

portant test next week. What needs to happen now so you will pass the 

test? What will happen otherwise? 

 

if 
 

then 
 

else 
 

 

 

Good to Know! 

The micro:bit  block “on 

button A pressed” is basically an 

if statement as well: if this button 

is pressed, do… 

 

  

tinyurl.com/nt19-booklet-2 

https://www.youtube.com/watch?v=Da5TOXCwLSg
https://www.youtube.com/watch?v=Da5TOXCwLSg
https://www.youtube.com/watch?v=Da5TOXCwLSg
https://www.youtube.com/watch?v=Da5TOXCwLSg
https://www.youtube.com/watch?v=Da5TOXCwLSg
https://www.youtube.com/watch?v=Da5TOXCwLSg
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Program 1: Let’s get it started 

Let’s Code – Task 2.4 

Your first BBC Micro:bit program! Let’s make it a good one, but keep 

it short and sweet. 

• When the program starts, it should say “Hey” on the LED 

display. 

• Afterwards, the program should always show the following 

four symbols: 

    

If you’ve programmed the sequence correctly, your algo-

rithm makes sure that your micro:bit’s heart will forever pump 

for you! 

 

Here’s another idea: if you shake the BBC Micro:bit (have a look 

at the   category), it should show your name on the dis-

play. After your name was displayed, the hearts should appear 

again automatically. 

 

Good to Know! 

• In micro:bit programming, use the “on start” block to tell 

the computer to execute your algorithm only once, when 

your program starts. Use the “forever” block to let the 

computer repeat the same instructions all over again – 

forever, not only once! 
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VARIABLES 

A variable is a symbol (or simply, a name) that represents a value that 

can be changed at any time. For example, think about a video game 

where you have a score: at the beginning your score is probably 0 be-

cause you haven’t collected any points yet. As you play, you get more 

and more points: the value of your score is changing all the time. That’s 

just what a variable is! 

 

Task 2.5 

Can you come up with more examples for variables in real life? 

 

• video game score 

• age 

• ______________________ 

• ______________________ 

• ______________________ • ______________________ 

 

Let’s try it out! In the micro:bit interface, go to 

and create a variable by clicking on: 

  

You can always change its value by using these instructions: 

 or 

 

 

 

 

Good to Know! 

If you want to show the current 

value of a variable, you can take 

a (roundly-shaped) block of your 

variable and drag it into the "show number ___" block. 
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Variables can be found everywhere nowadays – high scores in video 

games, a visitor counter for popular clubs or events, or even counting 

the last few minutes of a long and exhausting school day. So why not 

program something we can actually use as well? 

Program 2: The limit does not exist… 

Let’s code – Task 2.6 

Create a program that helps you to count up or down by pressing 

the buttons A or B! 

• Starting the program, the counter should be 0 and is shown 

on the display. 

• Pressing button B means you add 1 to the counter. 

• Conversely, pressing button A means you subtract 1 from 

the counter. 

• Example: Pressing B two times and A four times would 

show the final result -2! 

• Pressing both buttons at the same time should reset the 

counter to zero. 

 

 

 

Do you have any ideas to develop your program 

even further? How about an upper limit so you can 

only count to a specific value? What happens then? 

Or maybe let your program count automatically up 

or down every second? You decide! 
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LOOPS (advanced) 

A loop repeats something over and over again until it has 

reached its goal. If you’ve followed this tutorial properly, 

you should have already used the micro:bit “forever” block, 

which is, in fact, an infinite loop that never stops running! 

 

However, you can also create loops that do not go on forever. For ex-

ample, when you have to empty the dishwasher, you put all the dishes 

one after the other into the kitchen cabinets until the machine is 

empty. So instead of going on forever, you tell the computer when to 

stop the loop. In micro:bit programming, you use a “while” block to 

achieve this. For example: 

 

 

 

 

 

 

 

 

 

 

 

What is happening here? 

In the green “while” block, the program checks if the variable “dishes” 

is bigger than 0. Since this is true for the first run, the program exe-

cutes the instruction “change dishes by -1”, which subtracts 1 from 20. 

Now, the program checks again if the variable “dishes” is bigger than 

0… all this repeats until the condition (the turquoise block: “dishes > 

0”) is not true anymore. 
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FLOW CHARTS 

Sometimes it can be quite helpful to visualize loops to understand 

them better, especially in the early stages of learning how to program. 

Look at the following chart that describes the behaviour of the 

program you just looked at on the previous page: 

 

 

 

 

 

 

 

 

 

 

 

 

 

This is called a flow chart because it describes the ‘flow of the pro-

gram’, or, in other words, all the possible steps your algorithm can 

take. You start at the top and follow the arrows that represent the in-

structions of your program. In this example, the program finishes at 

some point (in fancy programming language, we also say that the pro-

gram ‘terminates’) because the ‘while’ loop ends at some point and 

there are no instructions left in this program after showing the final 

message. However, some programs may never terminate – can you 

guess why? 

Start (20 dishes are in 

the machine) 

 

check if there any 

dishes in the machine 

if yes, remove 

one object 

 

if not, show “The dish-

washer is empty” 

 

finished! 
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Task 2.7 

Can you draw a flow chart for the heart animation of ‘Program 1: 

Let’s get it started…’? Note: You do not need to include the ‘on 

shake: show name’ feature. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

  

Start 
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III. The Internet of Things 

The Internet of Things (or IoT) is a plat-

form where everyday devices are con-

nected to the Internet, so they can in-

teract and exchange data with each 

other. The Internet is often represented 

as a cloud because it is possible to save 

data ‘up there, in the air’ and access it from everywhere (for example: 

Dropbox, Microsoft OneDrive, Gmail or Hotmail, Apple iCloud etc.). 

 

 

 

For example, imagine your parents had a car and an air conditioner at 

home that were connected to the Internet. It’s a very cold winter day, 

and you’ve just spent the whole day skiing with your family. You’re 

about to arrive home soon. With IoT, your car could now interact with 

your air conditioner and notify the AC to turn on automatically before 

your arrival since these devices know you’ll be home in a few minutes. 

Your room (and the rest of the house) would be perfectly warmed up 

when you arrive! Since the AC also analyses and tracks your favourite 

temperature during the seasons, it’ll know exactly how warm you’d 

like the temperature to be. 
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Task 3.1 

Find a partner to work with and use your 

smartphone to follow the QR code on the left. 

You’ll find a link to a Quizlet study set – enter this 

link into your browser. Click on 

the ‘Flashcards’ button. Go to 

 (options) and make sure that under ‘Answer 

with’ the option ‘Definition’ is selected. You should also select 

‘Shuffle’ so you do not get the same words like the groups sitting 

next to you. 

 

You’re all set now! Ask your partner what the term you see could 

mean. Then click on the card, and read the definition with the ex-

ample. Then your partner takes the phone, gets the next term by 

clicking on the right arrow (        ) and asks if you know what the new 

word means. Continue until you’ve studied all terms. 

 

 

Homework Task 3.2 

After you’ve studied the new vocabulary, use an-

other Quizlet set (follow the QR code on the right) 

at home to practice. This study set contains the 

same vocabulary, but without pictures, German 

definitions, and example sentences. Feel free to try 

other things than ‘Flashcards’ – for example, for this quiz, the activ-

ities ‘Spell’ and ‘Test’ are very useful as well!  

 

 

If you want to watch the video that uses this new 

vocabulary again, follow the QR code on the right 

(or directly use this link: 

YOUTUBE.COM/WATCH?V=LLHMZVL5BM8)  

 

 

tinyurl.com/nt19-booklet-3 

tinyurl.com/nt19-booklet-4 

tinyurl.com/nt19-booklet-5 

https://quizlet.com/_692a5d
https://quizlet.com/_69ucie
https://www.youtube.com/watch?v=LlhmzVL5bm8
https://quizlet.com/_692a5d
https://quizlet.com/_69ucie
https://www.youtube.com/watch?v=LlhmzVL5bm8
https://www.youtube.com/watch?v=LlhmzVL5bm8
https://quizlet.com/_692a5d
https://quizlet.com/_692a5d
https://quizlet.com/_692a5d
https://quizlet.com/_692a5d
https://quizlet.com/_69ucie
https://quizlet.com/_69ucie
https://www.youtube.com/watch?v=LlhmzVL5bm8
https://www.youtube.com/watch?v=LlhmzVL5bm8
https://quizlet.com/_69ucie
https://www.youtube.com/watch?v=LlhmzVL5bm8
https://quizlet.com/_692a5d
https://quizlet.com/_692a5d
https://quizlet.com/_69ucie
https://quizlet.com/_69ucie
https://www.youtube.com/watch?v=LlhmzVL5bm8
https://quizlet.com/_69ucie
https://www.youtube.com/watch?v=LlhmzVL5bm8
https://www.youtube.com/watch?v=LlhmzVL5bm8
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SENSORS 

The BBC Micro:bit cannot connect to the Internet, but it does provide 

you with a compass and a light, temperature, and motion sensor – this 

means that it can measure how dark or bright the environment is, how 

warm or cold it is and whether the device is being moved (for example, 

if you shake it). 

Task 3.3 

With a partner, can you come up with one or two examples how to use 

the micro:bit’s sensors to make life easier for you (or achieve some-

thing positive for the environment)? And what if you could connect 

your micro:bit to your smartphone (or the Internet in general) – what 

new opportunities would it bring? You may want to look at the mi-

cro:bit’s features on p. 3 again to see what the device can do. 

 

More about the BBC Micro:bit Compass 

The micro:bit compass is using a sensor to tell 

you the direction that the device is heading to. 

The sensor measures the orientation of the de-

vice in degrees (°) and stores it in a variable. 

When you move your micro:bit, you change the 

value of this variable. Therefore, the value from 

the new position of the micro:bit needs to be 

updated again and again (with conditional statements and logical op-

erators) to avoid outdated (and wrong) information. 

 

Good to Know! 

If we talk about logical operators, we mean symbols that connect 

two variables or statements 

with each other. For example, 

the ‘and’  block can link two 

statements together. If both 

statements are true, the final 

result will be true as well! 
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Program 3: Never Eat Shredded Wheat 

Let’s code – Task 3.4 

North, East, Sou-, … ummm… if you ever get lost, a compass may 

come in quite handy. Create a program that displays the first letter of 

the direction (N, E, S, or W) that the micro:bit is currently pointing to. 

• Create your own variable and make sure it is always updated 

to the                              . 

• Don’t forget that you want to show your 

variable too. Also, you need to 

calibrate the compass by pressing, for example, the but-

ton A, so the micro:bit can always be calibrated and is aware 

of its current position. Otherwise, the sensor won’t work! 

• Calibrating the compass, it should say “TILT TO FILL 

SCREEN” before showing the value – this is normal! Just 

move your device around until all LEDs on the display light up. 

• Later, if you see a value that updates all the time while you 

are moving the device, you’re on the right track. 

• Example: if the value is between 45° and 135°, it should show 

the letter E (for East) on the display. You will probably need 

to use a few conditional statements 

• Remember: the shorter your algorithm, the better! 

 

 

Do you any ideas how to fur-
ther develop your program? 
Can you maybe show an ar-

row on the display that always 
points to North instead of dis-
playing the letters N, E, S, W? 
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Homework Task 3.5 

Answer the following questions: 

1. How do you think compasses can operate as IoT devices in real life? 

 

2. IoT has had a huge influence on the way people use technology. 

Give at least three benefits of using IoT devices. 

 

3. Can you identify any issues of living, for example, in a Smart 

Home where almost all appliances are connected to the Internet? 

 

4. In your opinion, does IoT have a positive influence on one’s fit-

ness and health? Why / why not? 

 

5. With IoT, more and more manufacturing companies are able to use 

Automation to produce their products. Give at least three ad-

vantages of Automation for companies. 
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IV. Digital Communication 

Digital Communication means the use of technol-

ogy to communicate with other people or de-

vices. The most popular form of digital communi-

cation is the Internet – we use computers and 

smartphones to connect with the Internet so we can use social media, 

play online video games, or get our daily dose of cute cat videos. 

In this session, we will look at practical, real-life examples of digital 

communication (social media) and how digital communication works 

from a technical perspective (the Internet). 

A. Social Media 

It’s human nature to socialise with other peo-

ple – it all began in the stone age where we 

would seek to be close to other people to in-

crease our chances of survival. In this respect, 

nothing’s changed! Although we may survive 

completely on our own today, it’s in our bones to socialise, make 

friends, and expand our social circles. 

Social Media allows us to use technology to satisfy our social demands. 

However, some people say social media has negative effects on us, and 

even argue that it makes us feel more alienated from the real world. 

Do you agree? Have you ever felt lonely although you could have used 

social media to connect with other people? 

 

Task 4.1 

Analyse one of the poems on the next two pages. Take a few minutes 

to write down what you think of the poem you selected. 
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Unseen Friends 

Although you are a friend of mine 

And letters we exchange 

I would not know you on the street 

And doesn’t that seem strange? 

You hold a place within my life 

Unusual and unique 

We share ideals and special 

dreams 

And still we do not speak 

I picture what I think you are 

Perhaps you picture me? 

An intriguing game for both of us 

For someone we cannot see. 

So for this friendship we possess 

We owe this mail a debt 

Perhaps the charm lies in the fact 

That we have never met. 

 
Anonymous (n.d.) 
https://lustidecosta.wordpress.com/internet-
friends/ 
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Social Media 

Almost asleep when my phone ticked; 

'A notification,' it says. 

Your name was there, you liked my photo. 

And my stomach drowned in butterflies— 

Scratch that—moths, surely they're moths. 

Stronger, buzzier, like your power 

To occupy and stay in my brain 

With that single heart emoji beside your name. 

Thinking that the double tap 

Is as if you love me just the same. 

 
Written by Débijonne (August 2018) 
https://hellopoetry.com/words/socialmedia/ 
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Online Only 
Cut copy paste, 
status what a waste. 

 
Life became negative, 
mostly online based. 
 
Cut copy paste, 
never met face to face. 

 

Hi reality here, 
come on out, 
for a beer. 
 
Cut copy paste, 
the real world, 

give it a taste. 

 
Written by Stephen M (2018) 
https://allpoetry.com/po-
ems/about/social-media 

 

 

 

 

 

Snapchat Filter 
That snapchat filter will always linger 

And never fade... 

Those cute ears will remain 

The same in that frame 

A static image of humor and fun 

Not didactic in any way 

Except to say 

I am here and forever young... 

 
Written by Donny Shaun Victor Elliott (July 2017) 

https://hellopoetry.com/tag/snapchat/ 

 

 

 

 

 

buzzy lebhaft  frame Rahmen 

charm Reiz, Charme  give it a taste etwas 
ausprobieren 

debt Schulden  ideals Idealbilder, 
Leitbild 

didactic belehrend, lehrhaft  intriguing faszinierend 

double tap Doppelklick  to linger verweilen 

to drown ertrinken  moths Motten, 
Nachtfalter 

to fade verblassen  to occupy besetzen, 
beschäftigen 

to owe verdanken, schulden  to remain (ver)bleiben 

paste einfügen  static stillstehend 

perhaps vielleicht  unique einzigartig 

possess besitzen 
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Debate 

In a debate, you share your opinion with other people and discuss 

about a specific topic. If you’ve thought about on one of the poems, 

you should have (some kind of) an opinion about social media, right? 

Well, then let’s hear it! 

  

Task 4.2 

Take a few minutes to read through the pages 20 – 22 and then follow 

the instructions of your teacher. 

Arguments 

As a debater, you want to find good and solid arguments to convince 

your opponent of your view. Arguments are reasons that support 

your opinion. For example, 

 “I think that we should learn more about technology in school 

(opinion) because we can use technology to learn more efficiently 

(argument).” 

You can also give an example to make your argument stronger, e.g. 

“I think that we should learn more about technology in school (opinion) 

because we can use technology to learn more efficiently (argument). 

There are many websites and mobile apps that provide great learning 

opportunities. For example, with Quizlet we can improve our English 

skills by studying new vocabulary (example).” 

Discussion Topics 

Statement 1: Popular social media apps such as Instagram and 

Snapchat should change the age limit for creating an account from 

the age of 13 to 16. 

 

Statement 2: Social media is making us more anti-social. 
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Rules of the Debate 

 

1. Keep it cool, stay objective, and respect your classmates. We 

are here to practice, not to judge. 

2. Two students will be the debaters, whereas the third one (the 

youngest in the group) will be the evaluator. 

3. On page 22, you will find two discussion statements for the de-

bates. One debater will always argue for an idea, whereas the 

other one will argue against it. 

4. The debaters get three minutes to prepare themselves. Mean-

while, the evaluators also think about possible arguments for 

both sides. 

5. The debate should last five minutes max. 

6. The evaluator needs to use the evaluation sheet (look at the 

next page) for the debate to be able to determine the winner 

at the end. 

7. The winner gets to decide if they want to hold another debate 

(and discuss with the evaluator) or play the evaluator for the 

next round (in which case the other two of the group hold the 

next debate). 
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Evaluation Sheet 

Name of Evaluator: ___________________ 

Names of Debaters: ___________________, ___________________ 

 

Give the debaters A and B a ✓ for something they did right. 

If you end up with the same amount of ✓, you have two winners! 

A B Criteria 

  
… stayed objective & did not attack the opponent 
personally 

  
… did not interrupt their opponent when he or she 
was speaking  

  … used full sentences and spoke clearly 

  
… was able to convince the opponent with one of 
their arguments 

  
… answered the opponent’s questions and did not 
distract from the topic 

  
… provided arguments that were logical and easy to 
follow 

Further comments: 

 

 

 

 

 

 

Winner: ___________________ 

objective sachlich, unparteiisch to convince überzeugen 

to interrupt unterbrechen to distract ablenken 
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B. The Internet 

Now we will look at the reason why digital communication is even pos-

sible. Well, obviously the Internet allows us to connect with people all 

over the world! But it hasn’t been always like that… 

Task 4.3 

Can you name other forms of communication that do not require the 

Internet? 

• _______________ 

• _______________ 

• _______________ 

• _______________ 

• _______________ 

How Does the Internet Work? 

Nowadays the Internet is everywhere, and most of us use it on a daily 

basis. In the previous chapter, we said that the Internet is often repre-

sented as a cloud. However, physically speaking, the Internet is actu-

ally just a wire buried in the ground! Computers use this wire to com-

municate. There are two types of computers that are connected to this 

wire: servers, and clients. 

• A server is directly connected to the wire (= the Internet). 

Servers contain all the webpages that you see when you surf 

the Internet, or manage data from different clients. 

• A client is not directly connected to the wire. A client uses an 

Internet service provider (ISP) that is directly connected to 

the Internet. In Austria, examples for ISPs are A1, T-Mobile, 

Orange, HoT, Drei, etc. 
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For example, you are at home and want to send your friend a 

WhatsApp message: 

• Since you are connected to the Wi-Fi, you (the cli-

ent) send your text in the form of a parcel to your 

modem (the modem, or router, is the little device 

you use at home to connect to the Internet). The 

modem writes your home address on the parcel 

(so your friend knows who sent it) and sends it to 

the ISP server (e.g. A1, or HoT). 

• Then, the parcel literally travels under-

ground through the wire to the 

WhatsApp server. 

• The WhatsApp server sends the parcel to 

your friend’s ISP address. The parcel travels again under-

ground to your friend’s ISP. 

• Your friend’s ISP checks the address on the parcel, and sends 

it to your friend’s home. Done! 

 

Good to Know! 

The WhatsApp parcel also contains information such as the 

“Received” / “Seen” checks. So if your friend reads your text, he 

or she also sends a “Seen” parcel on the same way back to you! 

Wi-Fi vs. The Internet 

A lot of people think that the Wi-Fi and the Internet 

are the same, but as you should know now, this is 

not true. Wi-Fi works without a wire, and a Wi-Fi sig-

nal is only strong enough to work in a small area (like 

your home, a restaurant, or your school). It just sends data from your 

device to the modem. In contrast, the Internet consists of physical 

wires that are connected all over the world (even on the ocean floor!). 
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Only web servers (Google, Facebook, Wikipedia, …) and ISP servers are 

directly connected to the Internet. 

Task 4.4 

With a partner, try to complete this chart that shows how the Inter-

net works based on the example above. 

 

 

Task 4.5 

Wi-Fi does not need a wire because it uses radio 

waves to transmit and receive information. 

Yes – just like the radio that was invented over 

100 years ago! Which other devices or technolo-

gies do you think use radio waves to communi-

cate wirelessly? 

• _______________ 

• _______________ 

• _______________ 

• _______________ 

• _______________ 

• _______________ 

• _______________ 
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Wi-Fi Alternative: LAN 

Pro tip: if your Wi-Fi is too slow on your computer at home, you can 

also use a wired connection such as LAN. Unlike Wi-Fi (or WLAN), LAN 

uses an Ethernet cable to connect to the modem. This usually results 

in a faster connection since cables are more efficient than radio waves. 

LAN is just a wired alternative to a Wi-Fi connection, and provides bet-

ter performance and reliability. However, Wi-Fi is very popular be-

cause you often have a lot of devices at home that need wireless In-

ternet connection (laptops, smartphones, tablets, gaming console, …). 

Bluetooth 

As mentioned before, Bluetooth provides another way to communi-

cate wirelessly between electronic devices. The major difference be-

tween Wi-Fi and Bluetooth is that the Wi-Fi signal is stronger and 

works for a whole house, whereas Bluetooth devices usually only 

work in the same room. 

 

Homework Task 4.6 

Write a short text (150 words) about one of the debate topics 
you discussed in class. Give your personal opinion on the topic 
and make sure to have three separate sections: 

• Introduction: what are you writing about / what is your 

general opinion? 

• Arguments: explain in detail why you are either for or 

against this idea 

• Ending: summarise your arguments in one or two sen-

tences 
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Program 4: Blue Teeth 

Let’s Code – Task 4.7 

Your BBC Micro:bit supports Bluetooth! 

Find a partner and develop programs that 

use Bluetooth to send each other (nice!) 

messages. Keep in mind that both of you 

have to create a program. 

• At the start of both of your programs, 

you need to make sure that you use the 

same channel to communicate. Pick a different value than 1, 

or otherwise other students may read your messages! 

• By pressing a button, one of you radio sends a message. 

This message can be seen as a variable: it could be 1.) a 

number, 2.) a string (= word) with a number, or 3.) just a string. 

• Your partner, the receiver, needs to check if he or she on ra-

dio received the variable. If yes, he or she should then show 

the variable/message on their LED display. 

 

 

If you managed to send your partner messages, find 

another group to work with. Can you figure out how 

several micro:bits can send messages to one single 

micro:bit? Try it out! 

 

Also, can you think of a scenario in real life where 

multiple micro:bits sending signals to one micro:bit 

could be useful? Think about scenarios in which you 

need to count something! 
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Summary 

The Internet is the main component of digital communication. Alt-

hough the Internet is often referred to as a cloud, it in fact just consists 

of wires underneath the ground that are connected all over the world. 

In other words, the Internet is just millions of computers physically 

connected together with wires. 

A Wi-Fi connection and the Internet are two separate things. We usu-

ally use Wi-Fi only to connect to a modem that communicates with an 

ISP, but we could use Wi-Fi even without an Internet connection: if two 

computers were connected via Wi-Fi, they could transfer files between 

them, for example. This is because Wi-Fi uses radio waves to exchange 

information. 

The Internet needs clients and servers to work. Servers are computers 

that are usually connected to the ‘internet wire’ and they store all the 

information we can find on the Internet, whereas the majority of peo-

ple are clients just surfing the Internet. Clients are not directly con-

nected to the wires, but communicate with an Internet Service Pro-

vider (ISP) server such as the Austrian ISP A1. Both clients and servers 

send each other packets with information about the sender and the 

receiver so we can communicate with people worldwide. 

 

 

Social media exists because of this whole 

system of servers, clients, Internet service 

providers, and countless kilometers of 

wires buried underneath the ground. Who 

knows what kind of social media will exist 

in 100 years? 
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V. Information Security 

Since the Internet and social media net-

works are growing every day, we need to 

make sure that all the information we ex-

change does not fall into the wrong hands. 

Nowadays many people share their personal 

data (e.g. Netflix password, credit card num-

ber) with their family or best friends via so-

cial media networks or messaging services such as WhatsApp. But how 

safe is this actually? For example, could your friends – or even worse, 

a complete stranger – find a way to intercept and read your messages? 

Task 5.1 

Look at the two BBC Micro:bit programs below. Discuss with a partner: 

How do Alice and Bob communicate? Do you think their conversation 

is safe? Why / why not? 
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Wi-Fi 

As you know, Wi-Fi uses radio waves to 

exchange information with other devices. 

Consider the diagram on the right: all the 

messages that get sent from the clients to 

the modem basically float in the air until 

they reach their destination. This means 

that all users that are connected to this Wi-Fi network could intercept 

and read whatever messages you write online (using special software). 

However, keep in mind other people can only do that if they know the 

Wi-Fi password and thus were able to connect to the same network. 

This is why keeping your Wi-Fi password safe is extremely important! 

Encryption – Decryption 

Imagine it is already summer and you’re 

on your way to your holiday destination. 

You are currently waiting at the airport 

and surf the internet via the Wi-Fi pro-

vided by the airport. There are hundreds 

of different people connected to the 

same Wi-Fi network. How does this work? Couldn’t other people just 

read whatever you do on social media? 

Well, thankfully computers encrypt our messages automatically. En-

cryption means you take a message and use a secret system to change 

it into something unreadable. When you send this message to your 

best friend, no one will be able to read the message since it’s gibberish. 

However, your best friend can decrypt the message because they can 

use the same secret system to change it back to the original text! 
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Your social media apps and computer programs usually do all this en-

cryption and decryption stuff on their own. That’s why you can be in 

the same Wi-Fi network with other people and not worry too much 

about someone being able to read your messages since they are en-

crypted anyway. However, pro hackers still might be able to find out 

the secret system you used and therefore decrypt your encrypted 

messages! That is why you should never use passwords or enter per-

sonal data when you’re connected to public Wi-Fi networks such as at 

airports, restaurants, city hotspots etc. 

 

Task 5.2 

Look at this encrypted text: 

G JGIC RFC ZZA KGAPMZGR 

Can you guess what the original text means? Hint: 

you do not have to change the position of the let-

ters, but you may want to change the letters to dif-

ferent ones… 

 

Cryptography 

The art of encrypting and decrypting is called 

cryptography. One of the most famous fig-

ures in this field is the British mathematician 

Alan Turing. Turing was able to create a ma-

chine to crack the ENIGMA, which was the 

name of the machine the Germans used dur-

ing World War II to communicate with each 

other. If you’re interested in this particular 

topic, you might want to watch the movie The 

Imitation Game (2014) to see how difficult it 

was to hack this machine.  
the communication system 

ENIGMA 
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Passwords 

 

Task 5.3 

Look at the micro:bit program below. What does it do, and how? How 

long do you think this program will execute? 

 

A strong password helps you to protect yourself against hackers. The 

stronger your password, the more resistant it is against guessing and 

attacks. Follow these 6 rules below to keep your accounts safe: 

1. Make your password at least 10 characters long 

2. Use upper case & lower case letters and special characters: 

e.g. ‘MiLkY.MArs!’ instead of just ‘milkymars’ 

3. Don’t use personal information: this includes your birthday, 

the names of your best friends, etc. 

4. Avoid easy sequences: for example “1234”, “asdf”, etc. 

5. Use acronyms: e.g. ‘BIhCaiyflarwaf’ for ‘Because I'm happy, 

Clap along if you feel like a room without a roof’ 

6. Avoid using dictionary words: Hackers can compare diction-

ary words with your password; even combination of words 

or names, e.g. ‘DarkHorse’ or ‘JohnCena’ 
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Hackers often use brute-force attacks to guess your password. A 

brute-force attack means that you try all the possible combinations of 

numbers and letters until you find the correct one. 

Task 5.4 

Do you want to know how long it would take for a 

hacker to crack your password (regardless of numbers, 

letters, symbols, etc.) with a brute-force attack? Then 

use the QR code on the left or follow this link directly: 

HOWSECUREISMYPASSWORD.NET/! Beware that you should 

not type in your real password but maybe a change a few characters 

in case someone’s spying on you…  

How to Avoid Scams 

You could have the strongest pass-

word on earth, but if you give it to 

someone else, you’re as safe as a person with no password at all. Un-

fortunately, there are lots of bad guys on the internet that try to steal 

your password and get access to all your personal data. These bad guys 

are called scammers. 

Scammers often claim to be ‘the 

good guys’ who just want to help 

you. They may send you emails or 

contact you on social media – 

even pretending to be your age, 

know your family, etc. This is 

called phishing. 

  

tinyurl.com/nt19-booklet-6 

https://howsecureismypassword.net/
https://howsecureismypassword.net/
https://howsecureismypassword.net/
https://howsecureismypassword.net/
https://howsecureismypassword.net/
https://howsecureismypassword.net/
https://howsecureismypassword.net/
https://howsecureismypassword.net/
https://howsecureismypassword.net/
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Match the sentences 

Task 5.5 

Connect these sentences by drawing lines, or numbering them! 

 

If someone tells you that 

you won a trip to Hawaii, 

you should… 

 are from a legitimate source, 

but they’re not. 

Social engineering attacks 

can… 

 create websites that look simi-

lar to websites you already use. 

It's important to never send 

personal information… 

 be suspicious of the content 

and the intention behind it. 

Remember to always down-

load software… 

 unless you are absolutely sure 

who you are sending it to. 

Social engineering is a tech-

nical term for content… 

 if your machine is compromised 

(= was hacked). 

A website or an ad cannot 

tell… 

 that tricks you into revealing 

personal information. 

Scammers will generate a 

sense of urgency (like an 

emergency) and… 

 happen over email, ads, or 

webpages. 

Social engineering emails 

look like they… 

 from reputable sources. 
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Discussion 

Task 5.6 

With a partner, discuss the following points: 

 

1. Scammers are people who want to trick you to steal some 

money or personal data from you. Have you ever experienced 

an online scam? Or have you heard about scammers in the 

offline world (= in real life) or in the media (newspapers, ra-

dio, movies, …)? 

2. Many people still click on links in emails asking them to down-

load software that will make their PCs ‘more powerful’. This 

software called malware harms your device and may delete 

all your data! Why do you think some people still fall for this 

scam? 

3. Legitimate or reputable online sources are websites that you 

can fully trust. How do you think could you find out if a web-

site is legitimate, or suspicious (= not to be trusted at all)? 

4. Hackers often use ads (short for advertisements) to make you 

click on their ads. If you were a hacker, how would you create 

an ad? What would you write so people paid attention to it? 

 
Task 5.7 

Follow the QR code on the left to find out how to stay 

safe from phishing and online scams. Make sure you 

pay attention to suggestions what to do when a.) an-

swering emails and b.) visiting websites!  

tinyurl.com/nt19-booklet-7 

https://www.youtube.com/watch?v=R12_y2BhKbE
https://www.youtube.com/watch?v=R12_y2BhKbE
https://www.youtube.com/watch?v=R12_y2BhKbE
https://www.youtube.com/watch?v=R12_y2BhKbE
https://www.youtube.com/watch?v=R12_y2BhKbE
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Scammers cannot only be found online. There may be a scammer in 

the same room as you are right now! 

There are many ways we can stay safe in the real world – e.g. locking 

the door, always keeping your wallet in your bag, or cleaning your 

room as your parents told you! However, sometimes there’s only so 

much we can do. Maybe it’s time we programmed us some help. 

Program 5: Audio Alarm 

Let’s Code – Task 5.8 

You can use your BBC Micro:bit as your own personal security alarm! 

You will need your micro:bit’s battery pack, 2 cables with crocodile 

clips and 1 piezo speaker (ask your teacher for this equipment). 

• Use the micro:bit’s movement sensor for your alarm. If some-

one runs off with your schoolbag, for example, your micro:bit 

should sound the alarm! 

• Think about how you want your program to behave. How 

should the alarm be triggered? Once the alarm goes off, how 

long should it last? And how should the alarm sound? 

• The micro:bit interface you are using to create programs can 

play sounds if your computer’s loudspeakers work – however, 

the micro:bit cannot play sounds on its own. You need special 

equipment for this. On the next page, you can check how to 

connect the cables and the piezo speaker to your micro:bit. 

 

 

Think about how you could let your micro:bit guard 

other things. For example, every time someone 

opens the door to your room, your micro:bit… 
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How to Give Your Micro:bit a Voice 

 

 
“DATEI:04 ALARM V2.JPG” by OLIVER KASTNER is licensed under CC BY 2.0 

 

Here you can see a BBC Micro:bit attached to a pencil case. The two 

cables with the crocodile clips (red and black) are connected to the 

piezo speaker (bottom right). The other end of the red crocodile clip is 

attached to the Pin ‘0’ on the micro:bit whereas the black one is at-

tached to the Pin ‘GND’. These Pins allow us to create circuits and ex-

periment around with devices such as piezo speakers. 

  

https://microbit.eeducation.at/wiki/Datei:04_alarm_v2.jpg
https://microbit.eeducation.at/wiki/Benutzer:Oliver.kastner
https://creativecommons.org/licenses/by/2.0
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VI. Green Technology 

So far, we’ve talked a lot about the Internet: the benefits of being able 

to connect people with all over the world, the issues that arise from 

this interconnectivity, and the technical background behind all this. In 

this session, we will focus less on the Internet but rather on technology 

itself. 

In particular, we will look at green technology. How can we use tech-

nology to help protect the environment? What current technological 

innovations already exist that have a positive impact on the environ-

ment? What can we do as individuals to reduce our carbon footprints? 

 

Homework Task 5.9/6.1 

Before you learn more about green technologies, read 

the questions and review the vocabulary on the next 

page – only then watch this video about the green-

house effect: YOUTUBE.COM/WATCH?V=BPJJM_HCFJ0. 

Answer the questions to make sure you understand 

what the greenhouse effect is. After all, this effect is 

one of the root causes for global warming, which includes ice glaciers 

melting, sea levels rising, hurricanes becoming more destructive, etc. 

When you’ve understood the greenhouse effect, you will learn more 

about pollution and technologies to counteract reduce the amount of 

CO2 emitted into the air. 

tinyurl.com/nt19-booklet-8 

https://www.youtube.com/watch?v=BPJJM_hCFj0
https://www.youtube.com/watch?v=BPJJM_hCFj0
https://www.youtube.com/watch?v=BPJJM_hCFj0
https://www.youtube.com/watch?v=BPJJM_hCFj0
https://www.youtube.com/watch?v=BPJJM_hCFj0
https://www.youtube.com/watch?v=BPJJM_hCFj0
https://www.youtube.com/watch?v=BPJJM_hCFj0
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The Greenhouse Effect 

1. What do we use greenhouses for? Why are they useful? 

2. How exactly do greenhouses work? 

3. Is the greenhouse effect in general bad for the earth? Why / 

why not? 

4. The earth reflects some of the sunlight back into the sky. Why 

does part of this ‘reflected radiation’ (= the reflected sunlight) 

gets sent back to earth again and does not escape the earth’s 

atmosphere? 

5. How do humans increase the greenhouse effect? 

 

 

 

to penetrate = eindringen to obtain = erhalten, bekommen 

to rise or to increase = erhöhen soil = Erde 

to absorb = aufnehmen pollution = Verschmutzung 

carbon dioxide = CO2 radiation = heat (in this context) 
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The Carbon Footprint 

If we manage to reduce CO2 emissions, we can minimize the influence 

humans had on the natural greenhouse effect and therefore stop 

global warming. Although big corporations and manufacturing compa-

nies have a huge impact on the environment, we can also change our 

lifestyle to reduce the overall amount of carbon emissions. 

A carbon footprint is the amount of carbon dioxide 

(CO2) released into the atmosphere as a result of 

the activities of a particular individual. For example, 

traditional cars emit a lot of carbon dioxide as part 

of their emissions – they need to burn gas in order 

to work. Driving by car – especially alone – in-

creases your carbon footprint because more CO2 is emitted into the 

air. If you go by bus, you reduce your carbon footprint because you 

share the bus with many other people. Moreover, the bus would op-

erate anyway, with or without you! Ideally, you’d just walk or ride your 

bike, which, by the why, also improves your fitness       . 

 

Task 6.2 

Your teacher will give you 20 paper strips, each containing a different 

measure to reduce your carbon footprint. With a partner, order these 

measures according to how easy you would find it to do them. Put 

the measures you could take easily at the bottom – and at the top, 

place the measures you think would be most difficult to take in your 

everyday life. If you and your partner fully disagree on where to put a 

certain paper strip, set the piece aside (but try to agree on as many as 

measures as possible). 
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20 Ways to Reduce Your Carbon Footprint 

• Avoid eating meat and dairy 

• Choose organic and local foods that are in season – don’t buy 
imported fruits 

• Drink tap water instead of bottled 

• Reduce food waste, reuse leftovers 

• Compost your food waste if possible 

• Don’t buy fast fashion 

• Buy vintage or recycled clothing 

• Buy less stuff! And buy used or recycled items whenever pos-
sible 

• Bring your own reusable bag when you shop 

• Try to avoid buying items with a lot of packaging 

• Support and buy from companies that are environmentally 
responsible and sustainable 

• Switch lights off when you leave the room and unplug unused 
electronic devices 

• Don’t buy sweets or food wrapped in plastic 

• (Ask your parents to) sign up to get your electricity from clean 
energy 

• Drive less – walk, take public transportation, carpool, or bike 
to your destination 

• Wash your clothes in cold water 

• Get politically involved and stand up for the environment 

• Use laptops instead of PCs – they require less energy 

• Avoid flying if possible; on shorter trips, driving may emit 
fewer greenhouse gases 

• In your home, turn off the heating and put on warmer clothes 

https://graphics.wsj.com/table/Barrons_MostSustainableCompanies_01_02012018&embed=1&disablePagination=1
https://graphics.wsj.com/table/Barrons_MostSustainableCompanies_01_02012018&embed=1&disablePagination=1
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Applications of Green Technology 

At this point you should know what the greenhouse effect is and how 

you can reduce your carbon footprint. Now we have the necessary 

background knowledge to discuss the role of technology in the chal-

lenge to combat climate change! 

So, the goal of Green Technology is to use technology to lessen or re-

verse the effects of human activity on the environment. We can find 

Green Technology in various parts of our lives, which is why it is com-

monly divided into four categories: 

Renewable Energy (using clean energy such as so-

lar/wind/geothermal energy etc.) 

Green Purchasing (only buying eco-friendly appliances & de-

vices) 

Green Building (building sustainable cities and houses) 

Green Chemistry (using eco-friendly chemicals, such as bio-

degradable plastics or medicine producing less toxic waste) 

In this lesson, we will only focus on the first point Renewable Energy. 

 

 

Task 6.3 

Another Quizlet study set! You know the drill. 

 

 

 

 

 

tinyurl.com/nt19-booklet-9 

https://quizlet.com/_6cmm0o
https://quizlet.com/_6cmm0o
https://quizlet.com/_6cmm0o
https://quizlet.com/_6cmm0o
https://quizlet.com/_6cmm0o
https://quizlet.com/_6cmm0o
https://quizlet.com/_6cmm0o
https://quizlet.com/_6cmm0o
https://quizlet.com/_6cmm0o
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Task 6.4 

It’s time to get a little creative! Here you can see a text called “Re-

newable Energy vs. Fossil Fuels”. Read this text and try to highlight 

the most important points. Then, take a blank A4 piece of paper and 

try to draw a mind map that explains the text visually. You should 

be able to explain your drawing to a person who hasn’t read the text 

at all! You should add some important words from the text to your 

masterpiece so it’s easier to understand. 

Renewable Energy vs. Fossil Fuels 

Energy consumption is a huge part of our daily lives: we eat with en-

ergy, we travel with energy, and we work with energy. 

But where does all this energy come from? Today we gather most of 

our energy from coal, oil and natural gas – also known as fossil fuels. 

Additionally, we gather energy from biomass, nuclear, and renewa-

bles. 

• Fossil fuels consist of decomposed ancient animals and plants 

that existed millions of years ago. 

• Biomass burns plant and animal waste to produce energy 

(= bioenergy). 

• Nuclear energy is released during nuclear fission. 

• Lastly, renewable energy comes from a source that's not de-

pleted when used such as wind or solar power. 

But what's the difference between these 4 energy sources? How do 

they affect our planet? 
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Fossil fuels cost more than what we pay at 

the pump and impacts our environment in 

many ways. These impacts include global 

warming, air quality deterioration, oil 

spills, and acid rain. It's also projected that 

fossil fuel resources will be depleted 

within the next 50 to 100 years. Biomass and nuclear energy also have 

similar issues. 

We need a solution really fast and luckily, we have one: renewable en-

ergy comes from resources which can actually replenish in our lifetime 

whereas fossil fuels are a one-time use resource in the human time 

scale. 

Resources for renewable energy include sunlight, wind, rain, tides, 

waves and geothermal heat. The best part is that we don’t need to 

damage our planet to use it, nor do we have to rely on other countries 

for these resources. In theory, we do have the technology to be 100% 

renewable reliant. However, the truth is that at the moment our infra-

structure still depends heavily on fossil fuels. 

 

Dane Bliss Design (2015, December 15). Renewable Energy Explained in 2 1/2 Minutes. 

Retrieved from https://www.youtube.com/watch?v=KEeH4EniM3E 

  

a gas pump station 
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Types of Renewable Energy 

Task 6.5 

Match the following words to the pictures below. After you checked 

the answers with your teacher, with a partner try to identify at least 

one benefit and disadvantage of producing energy with every type of 

renewable energy you see here. 

Bioenergy / Hydroelectric power / Solar panels / 

Geothermal heat / Tidal power / Wind turbines 

 
 
 
 
 
 
 

 

 

 
 
 
 
 
 
 

 

 
 

 
 
 
 
 

 
 

 

 
 
 
 
 
 

 
 

 
 

 
 
 
 

 

 
 

 
 
 

 
 

 
 

 
“FILE:SHIWA LAKE TIDAL POWER STATION 01.PNG” by EXJ is licensed under CC BY 2.0 

se
e

 f
o

o
te

r 
fo

r 
lic

e
n

se
 

https://commons.wikimedia.org/wiki/File:Sihwa_Lake_Tidal_Power_Station_01.png
https://commons.wikimedia.org/wiki/User:Exj
https://creativecommons.org/licenses/by/2.0/kr/deed.en
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100% Renewable Energy? 

You’ve seen that there are many alternatives to fossil fuels, and the 

amount of renewable energy used in our world is sure to increase over 

the coming decades. In fact, Iceland is already doing extremely well 

when it comes to renewables: all (!) of their energy comes from re-

newable sources – 95% geother-

mal energy, and 5% hydropower 

(Seydel, 2015). Of course, it’s not 

that easy for other countries if you 

think about factors such as popula-

tion density (= how many people 

live in a certain area) and the op-

portunities the landscape can offer 

to actually build and use geother-

mal power plants. But still, 100% is pretty amazing! 

Austria currently uses 75% renewable energy, which 

is not too bad either. If you’re interested in how other 

countries are doing, check out Wikipedia’s list of 

countries sorted by electricity production from re-

newable sources (follow the QR code on the left). 

However, keep in mind that all these numbers in this 

list may not be very accurate! 

 

As individuals, we can have a pretty big impact on the environment – 

for example, there is a village in Germany called Wildpoldsried that 

generates 500% more energy than it actually needs! It seems that the 

community in this village never forgets to turn a light off when they 

leave a room… maybe they use some kind of system or device that 

keeps reminding them if a light is still on?  

 

Seydel, L.T. (2015, October 01). Iceland: World's Largest Clean Energy Producer Per 

Capita. Retrieved from https://www.ecowatch.com/iceland-worlds-largest-clean-en-

ergy-producer-per-capita-1882105880.html 

Kirkjufell Mountain in West Iceland 

tinyurl.com/nt19-booklet-10 
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Program 6: The Environmentalist 

Let’s Code – Task 6.6 

Will the BBC Micro:bit make Austria 100% 

reliant on renewable energy? Well, who 

knows! One thing’s for sure, though: We 

can use its sensors to analyse the environ-

ment.  

As an experienced programmer, can you come up with your own 

ideas for a micro:bit program that could be used for the environment? 

• In case you lack inspiration: perhaps you could create a ther-

mometer using the micro:bit’s temperature sensor? In the 

winter especially, people leave their heating on all the time or 

they forget how warm it already is. You could just wander 

through your home with your micro:bit and check the temper-

ature: if any room is too warm, turn the heating down! 

• You could do something similar with the light sensor as well: 

measuring how bright or dark your room currently is. Can you 

let your micro:bit show a message that the light is on? And 

maybe send this message to another micro:bit?  

• The temperature sensor shows a number in degrees Cel-

sius (°C). 

• The light sensor shows a number between 0 and 255. 0 is 

very dark and 255 is very bright. Generally, the value tends 

to be rather low. Experiment around with it to see how your 

device reacts to light. Optional: If you want to fit this into a 

single digit range between 0 

and 9, divide the number by 28! 

 

 

 



 

49 

Homework Task 6.7 

Create your own Quizlet Study Set! Find at least 10 words from the 

chapters ‘III. The Internet of Things’ and ‘IV. Digital Communication’ 

that you find difficult and put them into your study set. Add a good 

explanation (English or German) to the words you picked – you can 

add whatever information you like (links, pictures, etc.). Use the inter-

net to search for more definitions and examples so you really know 

what the word means. 

You need to create a Quizlet account to be able to use the website’s 

functions. You must not upgrade your account (trying a free 7-day 

trial) – creating a study set is completely free. After you created an 

account, click on the ‘Create’ button at the top of the website to start 

working on your own study set! 

When you’re finished, be sure to 

share your set with your teacher. 

Click on the share button, enter 

your teacher’s email address, and 

click on ‘Send email’. 

 

 

 

Task 6.8 

If you want to revise vocabulary from the sessions The Internet of 

Things and Green Technology, use the QR codes below! 

The Internet of Things 

 

Green Technology 

 

  
tinyurl.com/nt19-booklet-11 tinyurl.com/nt19-booklet-12 

https://quizlet.com/_69ucie
https://quizlet.com/_6cphkf
https://quizlet.com/_69ucie
https://quizlet.com/_69ucie
https://quizlet.com/_6cphkf
https://quizlet.com/_6cphkf
https://quizlet.com/_69ucie
https://quizlet.com/_6cphkf
https://quizlet.com/_69ucie
https://quizlet.com/_69ucie
https://quizlet.com/_6cphkf
https://quizlet.com/_6cphkf
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VII. Independent Project 

The end is near – sadly! In this 

course we’ve talked about lots of 

different IT related topics and de-

veloped a variety of programs with 

the BBC Micro:bit. Since you’re a 

micro:bit programming expert at 

this stage, you don’t need any instructions anymore. Take whatever 

idea you have for a useful program – and program it! 

 

Let’s Code – Task 7.1 

Create your own program! Make sure it either serves a specific pur-

pose (e.g. a compass) or it has high entertainment value (e.g. a video 

game). You can write your own program, or work with a partner to-

gether. If you decide to do this project with a friend, make sure your 

program is not too simple. 

 

If you lack inspiration, here are a couple of ideas: 

 

Easy (only for individual projects): 

• Rock Paper Scissors 

Two micro:bits could be used to 

play the popular decision game: 

Rock, Paper, Scissors! You’d have to 

make sure that the micro:bit 

chooses the symbols randomly. 
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• Hack Your Headphones 

Do you still have wired headphones instead of Bluetooth ones? 

If yes, you can connect these headphones to your BBC Micro:bit 

and use them as loudspeakers! You need to borrow some ca-

bles with crocodile clips for this, though. 

 

 

Medium: 

• Lucky Guess 

A program can guess any number between 1 – 100 with just 7 

tries! With every guess, you just need to tell the algorithm if 

your secret number is higher or lower. Repeat this six times, 

and the algorithm knows your number! 

 

• Stopwatch 

 

“DATEI:HACK4.PNG” by LEONIE DREHER is licensed under CC BY 2.0 

https://microbit.eeducation.at/wiki/Datei:Hack4.png
https://microbit.eeducation.at/wiki/Benutzer:Leonie.dreher
https://creativecommons.org/licenses/by/2.0
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• Town, Country, River 

Your BBC Micro:bit can help you play this popular German 

game! If you press button B, for example, the micro:bit could 

show a random letter from A to Z for every round. You will need 

to use arrays for this (see p. 53). 

 

• Coin Collector 

You could assign a single LED light to the player, and let differ-

ent LED lights (= coins) show up on the micro:bit display. The 

player needs to use the movement sensors to move to and col-

lect these coins! If they collect one coin, the light goes away and 

should show up somewhere else on the display. You will need 

to use sprites for this (see p. 54). 

 

Difficult: 

• Catch the Egg 

You can create a lot of different games if you use the micro:bit’s 

LED display. For example, at the bottom row of the display you 

could have a single light (a ‘basket’) that you move left or right 

by pressing A or B, and you need to catch eggs (also single 

lights) that are falling down from the top row. You will need to 

use sprites for this game as well (see p. 54). 

 
“DATEI:FANG DAS EI 03.PNG” by OLIVER KASTNER is licensed under CC BY 2.0 

https://microbit.eeducation.at/wiki/Datei:Fang_das_ei_03.png
https://microbit.eeducation.at/wiki/Benutzer:Oliver.kastner
https://creativecommons.org/licenses/by/2.0
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Arrays 

Creating an Array  

An array is basically just a variable too – only that 

it can have multiple values! For example, when 

your parents go shopping, they usually have a 

shopping list: 

 

Shopping list = Milk, Rice, Bread, Eggs, Flour 

 

In micro:bit programming, it would look like this: 

 

 
 

You create a variable called ‘shopping list’ that has 5 text values (num-

bers work too!). You can also insert variables in this list, but here we 

used    values so it’s easier for us to work with the array. 
 

Changing an Array 

If you want to change a specific value of the array, you need to tell 

your program at which position you want to change the value. For ex-

ample, if you want to change “Rice” to “Pasta” and show the result on 

the LED display, you need to set the new value at position 1. 

 

Good to Know! 

An array always starts counting at 0! This 
means: “Milk” is at position 0, “Rice” at po-
sition 1, “Bread” at position 2, etc. 

Clicking on "Advanced" 
opens up this list 
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Sprites 

In micro:bit programming, a sprite is basically a sin-

gle LED light that you can control, like a character 

in a video game! You can tell it to move around, 

turn 90°, and check if it has touched another sprite. 

 

Here’s the tricky thing: you need to create a varia-

ble that ‘carries’ the sprite. For example: 

 

 
 

Here you create an LED sprite 

at the position x = 2, and y = 2. 

As you can see in the left image, 

this sprite would be right in the 

middle. Now you can use more  

blocks to control this 

object: for example, pressing 

button A moves this LED sprite 

to the left, and button B moves 

it to the right on the x-axis. 

 

There are many other blocks in the   category that can be 

quite useful if you want to create a game. 

 

 

Check this link out to find out more about sprites and Scoring blocks 

that create cool animations for games automatically: 

 

MAKECODE.MICROBIT.ORG/REFERENCE/GAME 

 

  

tinyurl.com/nt19-booklet-13 

https://makecode.microbit.org/reference/game
https://makecode.microbit.org/reference/game
https://makecode.microbit.org/reference/game
https://makecode.microbit.org/reference/game
https://makecode.microbit.org/reference/game
https://makecode.microbit.org/reference/game
https://makecode.microbit.org/reference/game
https://makecode.microbit.org/reference/game


 

55 

In real life, programmers often write 

a detailed documentation of what 

their applications do. This helps them 

to be more organised and other peo-

ple can understand how this program 

works as well without hassling the 

programmers to explain it to them. 

 

Task 7.2 

In class, write a report for your micro:bit project! In this documenta-

tion, you should include: 

• a title 

• the name(s) of the programmer(s) 

• online link to your 

published project 

• explanation of what your program does (50 – 80 words) 

• a screenshot of the micro:bit code 

• ideas how your program could be developed further 

Look at p. 56 for example of a documentation for a program called 

‘Snap the Dot’. 

 

Task 7.3 

If you’ve written your report and handed it in to your teacher, you 

should have a look at your classmates’ projects! Give feedback on at 

least two other projects using the Feedback template your teacher 

provided you with (or write your feedback on a separate sheet of pa-

per – you can find the template on p. 57). 
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Snap the Dot 
 

Name(s) of Programmer(s): SpongeBob SquarePants 

Link to program: HTTPS://MAKECODE.MICROBIT.ORG/_32AMRMCTWFDS 

Program Description: 

This program shows a single dot on the LED display that moves from one 
end of the display to the other forever. If the dot is the centre of the dis-
play, the player should press A, and if they succeed, his score goes up 
by 1. If they don’t, it’s game over and their final score will be shown. 
 
Screenshot of Code: 

 
 

More Programming Ideas: 

The dot could move a little bit slower but therefore there would be two 
dots on different lines. The player would need to press A or B, depending 
on the line they are currently looking at. 
 
Another idea would be to fill the straight line by pressing A on every dot 
as quickly as possible. After pressing A, the matching LED light is turned 
on permanently. If the player presses A for an LED light that is already 
turned on, this light should turn off again. The final score would be the 
time the player needed to completely fill the line. 

 

  

https://makecode.microbit.org/_32aMRMCTWfds
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Feedback Template 

Program Name: 

Name(s) of Programmer(s): 

Feedback 
Did you understand the program? How useful and/or entertaining is it? Did you notice 

any errors or things you disliked? What did you like in particular? 

 
 
 
 
 
 
 
 
 
 
 

 

Program Name: 

Name(s) of Programmer(s): 

Feedback 
Did you understand the program? How useful and/or entertaining is it? Did you notice 

any errors or things you disliked? What did you like in particular? 
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Homework Task 7.4 

In the previous lessons we talked about many different aspects 

of how technology is used nowadays. Write a short text about 

New Technologies and give your opinion on what you have 

learned during the course of the past weeks. 

 

Be sure to… 

• include at least 7 terms/phrases 

from the following Quizlet study set: 

HTTPS://QUIZLET.COM/_6DK1B2 – this 

study set contains all the vocabulary 

from this unit. Clearly underline the 7 

words you integrated in your text.  

• discuss your favourite chapter, and explain why you 

liked it the most (think about the difficulty of the topics, 

the activities, and how useful you found them). 

• say what your least favourite chapter was, and give rea-

sons for your choice as well. 

• give your opinion on using the BBC Micro:bit in class to 

learn about programming. 

 

Write about 200 words. 

 

  

tinyurl.com/nt19-booklet-14 

https://quizlet.com/_6dk1b2
https://quizlet.com/_6dk1b2
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https://quizlet.com/_6dk1b2
https://quizlet.com/_6dk1b2
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VIII. Summary 

If you’ve come this far, this means that you’re a certified New Tech-

nologies expert. You know how the internet works, how we use it, and 

how technology plays a central role in our society. Technologies 

change every day, and maybe in a few years’ time this very booklet 

may already be considered ‘old’ or not ‘up-to-date’. It will be your re-

sponsibility to catch up with modern technologies! 

 

If you’ve enjoyed working with the BBC Micro:bit and don’t want to 

say Goodbye just yet, you could try to convince your parents to buy 

you a BBC Micro:bit robot! Have you ever seen a flat vacuum cleaner 

that moves around the floor on its own? Or a lawn mower? You could 

do the exact same thing with your micro:bit (well, except the cleaning 

part)! Ask your teacher to give you more details about good offers on 

the internet if you’re interested in programming a micro:bit robot. 

We hope you liked working with this booklet and that it hopefully 

showed you how awesome programming can be! 


