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Summary  

The AI-Body Beats project introduces students to core AI concepts through hands-on engaging 
STEAM activities using the BBC micro:bit V2 with the micro:bit CreateAI tool and MakeCode 
editor. Students collect and curate motion data with the micro:bitôs accelerometer to train 
machine learning models recognizing physical gestures, which they then program to generate 
sounds or visuals. In a second level, they build an interactive virtual dance coach game 
requiring more advanced programming skills. The project integrates AI concepts like 
perception, reasoning, and learning while promoting creativity, collaboration, and problem-
solving. It connects AI literacy with physical activity and real-world applications, aiming to 
engage learners with different learning skillsðincluding those less interested in STEMðand 
supports Sustainable Development Goals for good health and quality education. 

1. Introduction to the project  

1.1  Context and scope of the project  

The aim of this project is to introduce students to the world of Artificial Intelligence (AI) and 
Machine Learning (ML) through an engaging, hands-on project focusing on gesture recognition 
and the creation of an AI Dance coach. Using the BBC micro:bit microcontroller and its built-in 
accelerometer in combination with the createAI ML training environment and the MakeCode 
programming environment, students explore the AI concepts of Perception, Representation and 
Reasoning and Learning. In particular, they learn how AI can be trained (and learn) to 
recognise/perceive gestures and how this embodied input can be used for the development of 
applications/interactive systems, such as a Dance Coach application.   

AI concepts are introduced through a two-level progression. In Level 1, students collect motion 
data, train a Machine Learning model to recognise gestures, and program the micro:bit to play 
sounds in response. In Level 2, they apply their trained model to develop an interactive ñdancing 
coachò that generates and demonstrates dance sequences for players to replicate, combining 
gesture recognition with more advanced programming, sequencing, and event handling. 

Through these activities, learners explore the aforementioned AI Core concepts while 
integrating knowledge from science, engineering, the arts, and mathematics. The project is 
designed to be inclusive, engaging students with different skills and interests while exposing 
them to real-world applications as those seen in motion-controlled games, fitness trackers, and 
rehabilitation technologies. By combining creativity, physical activity, and real-world 
applications, it demonstrates that AI can be both accessible and meaningful. This approach 
aims to reach a wide range of students, including those who may not usually be interested in 
science or technologyðparticularly girlsðby connecting AI to embodiment and movement, 
personal interests, and everyday life. The project also supports physical well-being (SDG 3) 
and equitable access to quality AI education (SDG 4). 

1.2 Learning objectives  

By the end of the project the students will be able to: 

 Identify and explain AI core concepts (perception, pattern recognition, supervised 
learning) as applied to gesture recognition. 

 Collect gesture data using the micro:bit accelerometer and curate datasets by 
reviewing, cleaning, and organizing samples. 

 Train, test, and optimize a ML model for gesture classification. 
 Evaluate AI model performance using metrics (accuracy, recognition thresholds, 

certainty scores) and improve results through iterative testing. 
 Apply block-based programming (MakeCode) to integrate AI models into interactive 

applications. 
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 Implement computational thinking and problem-solving strategies to debug, refine 
gestures, and improve program accuracy. 

 Design and develop creative AI-driven projects (e.g., gesture-controlled music, dance 
coach game) that integrate hardware, software, and user interaction. 

 Collaborate in teams to plan, create, and present AI-based projects. 
 Communicate ideas clearly through discussions. 
 Develop problem solving skills by troubleshooting technical and coding issues. 
 Manage time and resources effectively to complete project stages within set deadlines. 

1.3 Learning pathway ï stages of implementation  

1.3.1 Introduction & Engagement  

Begin by introducing the activity with a short discussion about how artificial intelligence can 
ñseeò and ñunderstandò movements, linking this to the AI core concepts of perception, 
representation & reasoning, and learning. Use short video clips or live demonstrations of 
gesture-controlled devices such as music apps, games, or accessibility tools to spark curiosity. 
Encourage students to brainstorm on how gestures could be used to control sounds or 
interactive games, and record their suggestions on the board. 

1.3.2 Introduction to the Microbit: CreateAI  

Form small teams of three to four students to promote collaboration and shared responsibility. 
Suggest roles within each groupðsuch as data collector, coder, tester, and documenterð
explaining that these roles may rotate during the project so that everyone gains varied 
experience. Distribute the BBC micro:bit V2 kits and briefly review their components and 
functions, focusing on the accelerometer, LED display, and buttons. Demonstrate how to open 
the Micro:bit CreateAI platform, connect the BBC micro:bit and explain its interface 

Guide students to select three to four distinct gestures that are easy to repeat and different from 
one another. Ask them to record gesture names and descriptions in their worksheets before 
starting data collection. Challenge them to find different creative ways to attach their micro:bit 
to the wrist or arm, reminding them to keep it in the same position during data collection and 
testing. Next support the students to collect 20ï50 samples for each gesture within the CreateAI 
tool. Discuss the importance of data quality and encourage students to review their datasets, 
delete noisy samples, and re-record if needed. Explain the important of adding a ñStillò or ñDo 
Nothingò category to improve recognition accuracy. 

Once each group has gathered data, walk them through training their machine learning model 
in CreateAI. Explain the certainty score and recognition threshold, and allow them to test their 
models in real time by performing gestures. Encourage iterative improvement by collecting 
more data, modifying gestures if they are too similar, or refining existing samples. 

1.3.3 Programming ï MakeCode Editor  

Explain to students how to use their trained ML model in the MakeCode editor. Walk them 
through the new Machine Learning blocks, explaining in detail what each block does and how 
it can be applied. In Level 1, guide them in mapping each gesture to a specific tone or melody. 
In Level 2, introduce arrays, variables, and functions so they can build the ñDance Coach 
Gameò described in their worksheets. 

Encourage students to test their programs in the MakeCode simulator before downloading them 
to the micro:bit. Circulate around the room to support debugging, troubleshoot recognition 
issues, and provide tips for improving gesture detection.  

Remind students that this is an experiment and part of the scientific process ð many tries, 
adjustments, and even failures may be needed before achieving the desired result. Emphasize 
that mistakes are opportunities to learn and improve, not setbacks. Motivate them to help 
classmates who are stuck, acting as ñassistant teachersò to share tips and solutions across 
teams. 
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Finally, remind students to save their work as a file at regular intervals, not only at the end of 
the project. This will ensure they can recover their progress if a mistake is made or technical 
issues occur. 

1.3.4 Presentation - Peer feedback  

Conclude the activity with team presentations where students explain their gesture choices, 
describe their data collection and curation process, outline their programming approach, reflect 
on challenges and solutions and get peer feedback. If enough time, encourage teams to 
challenge each other. End with a short class discussion on the ethical implications of AI in 
everyday life, highlighting the importance of responsible and inclusive design. 

1.4 Learning prerequisites  

Students have to be familiar with: 

Basic computer skills  ï Navigating a web browser (Chrome or Edge), managing files (save, 
open, download), and using Bluetooth or USB connections. 

General Prerequisites for the Project (Level 1):  

 Basic coding skills: block-based programming commands, loops and simple logic 
blocks, such as those found in environments like MakeCode or Scratch. 

 Basic understanding of how to use BBC micro:bits. (If you are not familiar with BBC 
micro:bit, you can find a technical guide here).   

Additional Prerequisites for Level 2 (Dance Coach):  

 Intermediate programming skills: the students should be familiar with using variables, 
functions, functions with arguments and arrays.  

No prior knowledge of artificial intelligence or machine learning is required ð these concepts 
will be introduced and explored through the project activities. 

1.5 Sustainability Development Goals addressed  

The project supports the following Sustainable Development Goals (SDGs): 

ǒ SDG 3 ï Good Health and Well -being : Encourages movement, physical creativity, 
and active learning. 

ǒ SDG 4 ï Quality Education:  Introduces AI literacy in an accessible, equitable way. 

 

1.6 Hardware and software  

Hardware:  

 BBC micro:bit V2: This is the basic microcontroller for the project. 
 AAA battery pack: for power when not connected via USB. 
 USB data cable: Used to connect the micro:bit to a computer for programming and data 

transfer. 
 Computer with Bluetooth enabled: If not Bluetooth connection is available, an additional 

micro:bit V2 is needed for a radio connection. 
 Secure band: An elastic band or similar item is recommended to firmly attach the 

micro:bit to the body (e.g., wrist or arm) for consistent data collection during gesture 
recognition. 

 

https://edumotiva.eu/resources-technical-guide-for-bbc-microbit/
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Software:  

 Web Browsers: The project primarily uses web-based platforms. It is highly 
recommended to use the Chrome or Edge browser, as other browsers might be 
incompatible with some CreateAI features.  

 Micro:bit CreateAI platform (https://createai.microbit.org ): This is a web-based tool 
specifically designed for creating and training Machine Learning (ML) models with the 
micro:bit. It includes a pre-built data collection program (HEX file) that is automatically 
downloaded to the micro:bit to measure and transmit motion data from the 
accelerometer. 

 Microsoft MakeCode editor (https://makecode.microbit.org): A block-based 
programming environment where students write the code for the micro:bit to respond 
to recognized gestures.  It integrates a new Machine Learning (ML) library once a 
model is trained in CreateAI, providing specific blocks (e.g., "On ML <gesture name> 
start") for programming. 

Important note:  Both MakeCode and CreateAI are internet-based software programs. 
Therefore, an internet connection is required to run the project.  

Important Compatibility Notes:  

 The following devices are not supported  for this activity: 
 iPads 
 iOS devices 
 micro:bit V1 (only V2 is supported) 
 Tablets running Android 

 

1.7 Time Plan  

Estimated duration of implementation for each activity:  

 Introduction & Engagement: 30 min  
 Introduction to the Micro:bit: CreateAI: 60 min 
 Programming ï MakeCode Editor: 60 min for Level 1, 120-180 min for Level 2 
depending on the studentsô age. 

 Presentation- Peer feedback: 60-120 min depending on the number of teams. 

Estimated Total time for Level 1: 4 to 5 hours 

Estimated Total time for Level 1 and Level 2: 7 to 8 hours 

 

 

 

 

 

 

 

https://createai.microbit.org/
https://makecode.microbit.org/
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2. Implementation of the project  

2.1 Level 1: Generate sounds and music with gestures  

At this level, the students will train and program the micro:bit to recognize three different 
gestures (e.g., waving, shaking, tilting) and reproduce a different note or melody in response to 
each one. In this way, they will create a gesture-based musical instrument, setting the 
foundations for the development of an AI dance coaching application.  

The micro:bit will be used to create and train the ML model to recognize gestures, as well as 
for further programming and integration of this ML model, to enable it to produce different 
sounds.    

2.2.1 Circuit making process  

For this project, only the micro:bitôs built-in accelerometer will be used. In addition, you will need 
something to attach the micro:bit to your wrist or arm, such as a rubber or elastic band, as well 
as the battery holder to supply the microbit with power.   

Firmly attaching the micro:bit to your body will enable it to accurately recognize your gestures 
or movements. Keep it in the same position  for all recordings and  during testing to avoid 
confusing the model.  

For more ideas visit the link: ñHow to attach a micro:bit to your wrist, ankle or another object.ò - 
How to attach a micro:bit to your wrist, ankle or another object.  

2.2.2 Step 1: Plan your gestures  

Think of simple, distinct movements you can do with your micro:bit, like waving, shaking, tilting, 
make circles with your arms etc. Each movement will be programmed later to play a sound. 
Many movements may be confusing and difficult to be recognized/categorized. Therefore, you 
are strongly advised to use up to 3 or 4 gestures. 

In this example, our ML model will be trained to recognizes three  specific arm gestures: waving, 
making circles, and clapping. The following GIFs (looping) demonstrate how these gestures 
can be performed.   

 
 

 

Making Circle move 
Stand up, extend your right 
arm upward (towards the 

ceiling), and make big, quick 
circles 

Waving move 
Raise your hand at chest 
level and move it side to 

side. 

Clapping move 
Quickly bring your hands 

together at chest level, with 
hands horizontal to the 

ground, to clap. 

 

2.2.3 Step 2: Set -up and Connect your Micro:bit  

In this step you will use the Microsoft CreateAI software to create and train the ML model. On 
your computer, open Gogle Chrome or Microsoft Edge browser, and go to micro:bit CreateAI 
(createai.microbit.org). Click on ñGet Startedò to start the process (Figure 1).  

https://support.microbit.org/support/solutions/articles/19000161801-how-to-attach-a-micro-bit-to-your-wrist-ankle-or-another-object
https://createai.microbit.org/
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Figure 1: The micro:bit CreateAI homepage 

Then select ñNew session ò (Figure 2) to work on a new project. 

 

Figure 2: The ñNew sessionò selection 

You will be redirected to the ñData samples ò page (Figure 3, 1) where you can collect some 
training data. To do this you first need to connect the micro:bit to the CreateAI software, by 
clicking on the ñConnectò button (Figure 3, 2). 
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Figure 3: The Data samples page, in which you are asked to connect your micro:bit 

A window will pop-up requesting that you choose a connection method: Web Bluetooth or radio 
(Figure 4). Select Bluetooth and click the ñNextò button (Figure 4). 

Important note:  Bluetooth connection is recommended as radio connection requires two 
micro:bits. Therefore, the following steps focus on the Bluetooth connection. However, you can 
see Appendix 1 section 1,1 for step-by-step guidelines on how to establish a connection using 
radio, in case your computer does not have Bluetooth or you have trouble connecting via 
Bluetooth.   

 

Figure 4: Selecting Web Bluetooth or radio connection and clicking ñNextò 

Follow the prompt by connecting your micro:bit to the computer with the USB data cable and 
clicking ñNextò (Figure 5). 
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Figure 5: Prompt for connecting the micro:bit to your computer using a USB cable 

Read the instructions on the next pop-up window and click ñNextò (Figure 6). 

 

Figure 6: Reading the instructions in the pop-up window and pressing Next 

Select the micro:bit you want to connect (Figure 7, 1) and click ñConnectò (Figure 7, 2). If you 
donôt select the micro:bit, the ñConnectò button will remain disabled. 
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Figure 7: Selecting your micro:bit and clicking ñConnectò 

The data collection program is now automatically downloaded to your micro:bit.  

 

The data collection program  is a pre-built firmware (a HEX file) provided by micro:bit 
CreateAI. It  uses the  micro:bit V2 accelerometer to measure motion in three axes (x, y, z) and 
transmit back  this motion data to the CreateAI web platform (typically via Bluetooth) for real-
time data collection. It also allows CreateAI to link the collected data with specific gesture 
classes during recording.  

This program is separate from the final program youôll create in Microsoft MakeCode to run the 
trained ML model with gesture-based outputs. 

▪▫▬▲► Once youôve installed this program for a project, you donôt need to repeat the step ð just 

click ñSkip: program already downloaded?ò next time and reconnect via Bluetooth or radio. 

Follow the prompt. Disconnect the micro:bit from the computer, connect it to the batter holder, 
and click ñNextò (Figure 8). 

 

Figure 8: Disconnecting USB, connecting battery pach and clicking ñNextò 
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Draw the exact pattern shown on your micro:bit, by turning on or off the corresponding LED 
pixels, and click ñNextò (Figure 9). 

 

Figure 9: Copy the displayed pattern and click Next 

Read the instructions for pairing micro:bit on the the pop-up window and click once again ñNextò 
(Figure 10).  

 

Figure 10: The instructions for pairing micro:bit 

Select your micro:bit and click ñPairò (Figure 11). Wait for few seconds for the connection to 

be established. 
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Figure 11: Pairing your micro:bit 

 

Troubleshooting: Micro:bit Not Detected via Bluetooth  

 https://support.microbit.org/support/solutions/articles/19000161841-troubleshooting-

connection-issues-in-micro-bit-createai 

 

2.2.4 Step 3:  Create, train and test the ML Model  

Congratulations ð your micro:bit is now connected. You are now redirected to the ñData 

Samplesò window. Follow the guided tour  in the platform (Figure 12) to explore its features 

and understand the data collection process. This will help you become familiar with the interface 

before you start recording gesture samples. 

 

Figure 12: The Data samples page with the pop-up window of the guided tour 

Within the ñData Samplesò interface, you will create an ML model to recognize the gestures you 
selected in 2.2.2. 

https://support.microbit.org/support/solutions/articles/19000161841-troubleshooting-connection-issues-in-micro-bit-createai
https://support.microbit.org/support/solutions/articles/19000161841-troubleshooting-connection-issues-in-micro-bit-createai
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2.2.4.1 Overview of the ñData Samplesò interface. 

Figure 13 shows the interface of Data samples. The interface is comprised of three main 
sections (1, 2 and 3), a menu with options and settings (4), and a ñTrain modelò selection (5).  

 

Figure 13: The interface of Data samples 

In particular: 

 Section 1 : This section is called Action . Here you can modify settings regarding the 

type of movement you want micro:bit CreateAl to recognize e.g. 'waving' or 'clapping'. 

You can type the name of the action, and choose a representative icon from the drop-

down menu. You can also use the Add Action  button to create new gesture categories. 

 Section 2 : This is the Data samples section. Here you can see how many data you 

have recorded and a preview of these recorded movements.  Each recording is about 

1 second. Keep in mind that your data is stored locally on your computer only ðit is 

not shared  with anyone. 

 Section 3 : This is the Live graph section. It Shows real-time movement data from the 

micro:bitôs accelerometer. The graph displays X, Y, and Z axes as colored lines. While 

moving your micro:bit you can observe the lines change to represent movement 

directions. 

 Options and settings  menu (4):  

o Save icon: Downloads a file containing your actions, data samples, and 

MakeCode project. You can reopen this file in CreateAI to continue working on 

gestures or data (option ñContinue a Saved Sessionò). Or open it in Microsoft 

MakeCode to edit only the coding without changing the data. 

o Home button: returns you to the home page. 

o Three dots at the top right : Opens more options to save, import, or delete 

your collected data. 

o Gear icon: select your preferred language (if available) and customize the live 

graph display. 

o Question mark Icon : Access help resources like the user guide and support 

pages. 

 Train Button(5) : the train button is disabled if no data are collected. Once you have 

your training data collected, click on ñtrain  buttonò to  start the training of your model. 
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2.2.4.2 Record Data Samples  

With the micro:bit firmly attached to your body, you can start recording data samples. 

First, you need to create a category for each planned gesture. In our example, we have planned 
three categories: wave, make circle and clap. You will begin by setting up the first category 
(class), In the ñActionò section you need to name the category by typing the name (e.g., wave) 
into the corresponding text box (Figure 14a). Next, you need to set the icon that will represent 
this category. By clicking on the arrow next to the icon (Figure 14b), you can select any icon 
like from the floating menu.  

 

Figure 14: a. Typing the name of the category; b. Choosing an icon from the floating menu 

Next, click on the ñ+Add action ò button (Figure 15) to add a new gesture category (class). 
Then, repeat the previous steps to name the new category and select a representative icon.  

 

Figure 15: The ñ+Add actionò button 

 After adding all the categories, you can start collecting and recording data samples.  
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You can collect data samples in three ways: 

a) You can press button B on the micro:bit  to record one sample for 1 second. 

b) You can click the red ñRecordò button on the screen and record one sample for 1 

second, like Button B. 

c) You can click the three dots next to the ñRecordò button (Figure 16) and select 

one of the following options: 

o ñRecord 10 samplesò (1 second each), or 

o ñRecord samples for 10 secondsò (recommended ) (Figure 16). 

 

Figure 16: Clicking on the three dots next to the record button to select ñRecord for 10 secondsò 

The more samples you record, the better your model will be. Aim for 20ï50 samples per 

gesture . 

After recording all the samples, the Data samples interface may look like Figure 17. 
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Figure 17: The Data samples interface after recording a number of samples 

Data Recording good practices:  

 Keep your movements consistent: same speed and direction each time. Hold the 

micro:bit the same way for each sample to avoid confusing the model.  

 After recording, review your data quality: remove any samples that look very different 

(e.g., noisy or inconsistent X, Y, Z data) and record more if needed. 

 Add a ñDo Nothingò or ñStillò category to represent when the micro:bit is resting ð this 

helps the model distinguish movement from no movement. 

 

2.2.4.3 Train, test and optimize your model  

When you have enough samples, click the ñTrainò button on the bottom-right corner and then 
the ñStart trainingò button to train your ML model (Figure 18). 

Note: After the training the model automatically adds a new category ñUnknowò to label the 
movements that couldnôt be recognized) 

 
Figure 18: Start training the ML model 
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Once the model finishes training, the ñTestingò window opens. Here, you can try out your 

model, evaluate its accuracy, make adjustments, and retrain it until it reliably recognises all 

your gestures. 

Actions you can execute:  

 Move the micro:bit to see if your model recognizes gestures accurately.  

 Check the ñCertaintyò area (Figure 19, 1): this shows how confident the model is in 

recognizing the current movement. Higher percentage means higher confidence.  

 Use the ñRecognition pointò slider (Figure 19, 2), to adjust the sensitivity and see how it 

affects the modelôs confidence. 

 Check the ñEstimated action ò (Figure 19, 3) area to see the predicted gesture. 

 

Figure 19: The ñtesting modelò interface 

Optimize your model:  

If your model is not recognizing actions with the accuracy you expected, youôll need to improve 
it. Click on the ñEdit Data Sample ò menu (Figure 19, 4) to return to the ñData Sampleò window 
and review your data collection. 

Once your model performs well, click on the ñEdit in Make Code ò button (Figure 19, 5). This 
will transfer you to the Microsoft MakeCode editor  to program your micro:bit to respond to 
recognized gestures with sounds (or other outputs).  

 

 

 

Actions to improve your model:  

 Gather more samples ð ideally from different people ð to capture variation in how 
actions are performed.  

 Choose distinct movements for each action as some gestures may look too similar. 
 Add more samples in the category ñdo-nothing ò  to capture neutral states. 
 Delete and re-record any poor-quality data samples. 
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2.2.5 Step 4: Program your micro:bit  

2.2.5.1 The Machine Learning Library  

The next step is to use the ML model in the MakeCode coding platform and activate different 
events based on the recorded body movements (i.e., gestures). 

This version of the MakeCode editor differs slightly from the default as a new group of 
commands has appeared at the top of the other groups. This new group is called ñMachine 
Learningò (Figure 20, 1) and contains blocks that enable you to program the micro:bit to perform 
specific actions when a gesture is recognised. 

Note:  You can return to your machine learning model at any time and do modifications to the 

ML model, by using the back arrow at the top left of the window (Figure 20, 2). 

 

Figure 20: The version of Makecode with the Machine Learning group of commands 

 

Become familiar with  the Machine Learning Blocks  

Before you start programming it is important to familiarize yourself with the new blocks. The 
following table provides an overview of the functions of each block. 

 

On ML <gesture name> start:  

 

This event block runs once  when the ML model detects 

a new action. It only runs if the action changes; it does 

not run if the action stays the same. 

This allows your program to react only when something 

new happens. 

 

Although the model checks for actions many times per 

second, the code only runs when the action changes. 

 

 Example : 

If the model keeps guessing ñwaveò, nothing happens ð 

but if it changes from ñwaveò to ñclapò, the code inside 

the block runs. 
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On ML <gesture name> stop:  

 

This event block runs once  when the ML model stops 

detecting the selected action . 

It runs when the action changes from the one you chose 

a different one. 

You can use it to stop an action that was started before a 

new one is recognized. 

 

When the ML model switches from one action to 

another, the stop block for the old action runs first. Then 

the start block for the new action runs. 

 

Example: 

If your start block plays music when the model detects 

"wave", then the ñOn ML wave stopò block can be used 

to stop the music when the model no longer detects a 

wave gesture. 

 

On ML <gesture name> stop <duration> (ms):  

 

This block runs once  the ML model stops detecting the 

selected action. 

Itôs similar to ñOn ML stopò function, but it also provides a 

number showing  how long the action lasted, in 

milliseconds. 

 

Example : 

If the model stops detecting "clap", this block could 

display the following message: 

ñYou clapped for 2.3 seconds!ò.. 

 

Is ML <gesture name> detected:  

 

This block checks whether the ML model is currently 

detecting the selected action. It returns true  if the action 

is happening right now and false  if it isnôt. 

 

You can use it in ñifò statements to make decisions in 

your program based on what the ML model is detecting. 

 

Use this when you want to check an action at a specific 

moment ð 

unlike with on ML start/stop, which checks when it starts 

or ends. 

 

Example : 

If the model detects "clap", play melody 1. Otherwise, do 

nothing ð or show something else. 

 

 



 
 
 
 
                                                                                                         

22 

 

 

Certainty (%) ML <gesture name>  

 

This block displays a number between 0 and 100 

indicating the degree of confidence that the selected 

action is occurring, as determined by the ML model. 

The higher the number, the more confident the model is. 

 

While the ML blocks only recognize an action when its 

certainty exceeds the recognition point (as set during the 

training step of the ML model), it can be useful to 

visualize the certainty or even set your own threshold ð 

for example, triggering an action only if the model is 

more than 90% certain: This gives you more control over 

how and when your program responds. 

 

 

 

2.2.5.2 Programming the micro:bit  

Solution  1: Play a single tone for each gesture.  

When the Makecode editor is loaded, three ñOn MLéstartò scripts have already been 
assembled, each of which is referred to one of the three gestures and includes a ñshow iconò 
command that displays the corresponding icon for each category. You will build on this script 
to enable the micro:bit to play a different tone when each gesture is recognized. 

First, add two more ñOn MLéstartò event blocks from the Machine Learning group, and from 
their floating menu select ñdo_nothingò and ñunknownò (Figure 21). Inside these event blocks 
add a ñshow iconò or ñshow ledsò command (located at the Basic group of commands). Then 
select an available icon or draw your own. Next, from the ñMusicò group of commands (Figure 
22, 4), add a ñstop all soundsò command. This will enable your script to stop all sounds, if no 
gesture or an unknown one is detected.    

 

Figure 21:Addin two more ñOn MLéstartò event block commands 

Next, you will program the micro:bit to play a different tone when each one of the three gestures 

is performed. From the ñBasicò group of commands, add a ñForeverò loop (Figure 22, 1). Inside 

this loop, add three ñif...thenò conditions, located at the ñLogicò group of commands (Figure 



 
 
 
 
                                                                                                         

23 

 

22, 2). Replace the ñtrueò condition with the ñis MLédetectedò command from the ñMachine 

Learningò group of commands (Figure 22, 3)  

 

Figure 22:Programming micro:bit to play a different tone; 1. The ñBasicò group of commands menu; 2. 
The ñLogicò group of commands menu; 3. Replacing ñtrueò with the ñis MLédetectedò command; 4. The 

Music group of commands menu 

Then click on the arrow next to ñunknownò to select one of the three recorded categories from 
the floating menu (Figure 23). Repeat these steps for the other two ñiféthenò statements. 

 

Figure 23: Choocing one of the categories from the floating menu 

Then, from the ñMusicò group of commands (Figure 22, 4), add a ñplay toneé.for ébeat until 
doneò command, inside each ñiféthenò statements. Set a different tone for each detected 
gesture. Your script should now be similar to the one shown in Figure 24.  
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Figure 24: The forever loop after adding all the necessary commands 

You can now download the script to your micro:bit to see how it works. Before downloading it, 
it is a good practice to use Makecodeôs simulator to test the script (Figure 25, 1).  

 

Figure 25: 1. Using Makecodeôs simulator to test the script; 2. The ñDownloadò button 
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Click on the ñDownloadò button (Figure 25, 2) to download the script to your micro:bit. If you 
connected the micro:bit to the CreateAI application via Bluetooth, a prompt will appear, asking 
you ñWhich micro:bit do you want to use?ò. Select ñsame micro:bitò and click ñNextò (Figure 26). 

Note: See the Appendix, if you connected the micro:bit via radio. 

 

Figure 26: Selecting the ñsame micro:bitò 

 A number of prompts and instructions appear on your screen. The first (Figure 27) informs you 
that the script you are about to download includes the ML model you created, which you can 
use it without being connected to micro:bit Create AI. Click ñNextò to continue. 

 

Figure 27: ñDownload your machine learning MakeCode projectò prompt 

The next (Figure 28) asks you to connect a micro:bit to your computer, using a USB cable. 
Follow the instructions and click ñNextò. 



 
 
 
 
                                                                                                         

26 

 

 

Figure 28: Connecting a micro:bit to the computer, using a USB cable 

The next prompt explains how to connect your micro:bit to MakeCode (Figure 29). Read the 
instructions and click ñNextò. 

 

Figure 29: Instructions on how to connect the micro:bit 

Then, in the pop-up menu (Figure 30), select your micro:bit and click ñConnectò. If the 
connection has been established successfully, the script will be transferred to your micro:bit.  
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Figure 30: Selecting the micro:bit and pressing the ñConnectò button 

Both  the MakeCode script and the ML Model you created in the CreateAI editor, will be 
transferred to your device, when downloading, 

If you wish to make changes or update your code, reconnect the micro: Bit(s) and download 
the updated version again. 

Once the download is complete, your Micro:bit is ready. Attach it to your body and start creating 
music based on your movements. 

Important note: Save your script locally to your compute  

A good practice is to save locally the final script to your computer. To do this, click the three 
dots next to the Download button and choose ñDownload as File ò to save a copy of your 
project. See in the Appendix how you can import a stored file. 

Important note: remember to save your program as a file on your computer at regular intervals 
during your coding session, not just at the end. In this way, if there is a disruption, you can 
upload your saved file and not lose your work. 
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Solution  2: Visual and audio feedback on another micro:bit  

The previous solution has a drawback: the visual and audio feedback is displayed on the 
handheld micro:bit, making it difficult for the player/dancer to tell if the performed gesture 
matches the expected result. One way to solve this problem is to use a second micro:bit to 
display the feedback instead. In this case, the two micro:bits will communicate via radio. The 
ñhandheldò micro:bit will recognize the gestures and send a different signal to the ñreceiverò 
micro:bit for each performed gesture. A different script will be created for each micro:bit.  

Communication between two micro:bits can be established if the following happens:  

a. both micro:bits are broadcasting on the same group/channel, 
b. information is sent over radio as a numerical or a string message. 

The following solution uses numerical  messages. You can also experiment with string 
messages if you wish, bearing in mind to use the relevant commands. 

Tip:  find more about radio communication in this technical guide  

Programming the two micro:bits  

Handheld micro:bit:  

The ñhandheldò micro:bit needs to detect the different gestures and send a different signal for 
each one of them. Therefore, this micro:bit needs to use the trained ML model. On the CreateAI 
software, import the ML model from the previous activity and click on the ñEdit in MakeCodeò 
(Figure 19) to be redirected to the MakeCode environment with the Machine Learning group of 
commands (Figure 20). 

Then, add an ñon start ò event command from the Basic  group of commands (Figure 31). Next, 
from the ñRadioò group of commands, place a ñradio set groupéò command and set it to any 
number you like. Note it down, as you will need to use the same number when programming 
the ñreceiverò micro:bit. Optionally, you can also add a ñshow icon ò command to have a visual 
confirmation that the script is running (for example, to show a check icon).  

Then program each ñon ML..start ò event to send a different numerical signal via radio, by 
adding a ñradio send numberéò command (e.g., the ñon ML wave start ò to send number 1, 
the ñon ML make circles start ò to send number 2, and the ñon ML clap start ò to send number 
3)  . In this way, each recognized gesture will send a different prompt to the ñreceiverò micro:bit. 
You can either keep or delte the ñshow icon ò commands that are already inside the ñon 
MLéstartò event commands. Just make sure you remember which icon corresponds to each 
gesture.  

After finalizing the script, download it to the ñhandheldò micro:bit. 

https://edumotiva.eu/resources-technical-guide-for-bbc-microbit/
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Figure 31: The final script for the ñhandheldò micro:bit 

 Receiver micro:bit:  

The micro:bit acting as the ñreceiverò needs to display the corresponding icon for each 
recognized gesture. It can also play a different tone to provide audio feedback to the 
player/dancer. The script for this micro:bit does not need to contain the ñMachine Learningò 
group of commands. Therefore you just need to open the MakeCode environment and create 
a new project.  

Add an ñon start ò event command from the Basic  group of commands (Figure 32). Next, from 
the ñRadioò group of commands, place a ñradio set groupéò command and set it to the same 
number as the ñhandheldò micro:bit. You can also add a ñset volumeéò command from the 
ñMusicò group of commands, to reduce the micro:bitôs volume. 

Then, add an ñon radio received receivedNumber ò event command from the ñRadioò group 
of commands. Inside this event, add three ñiféthenò conditions from the ñLogicò group of 
commands. In the ñifò part add a numerical equation . The left part of each equation should 
contain the ñreceivedNumber ò argument, while the right part should contain one of the 
numbers sent by the ñhandheldò micro:bit. Inside each condition add a ñshow icon ò and a ñPlay 
toneéfor a beat until doneò command. Based on the number received, select the 
corresponding icon and tone for each recognized gesture.  

Download the script to the micro:bit and test the solution. 

To do that connect the ñhandheldò micro:bit to a battery holder and attach it to your hand. The 
ñreceiverò micro:bit can be either connected to your computer or to another battery holder. 
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Figure 32: The final script for the ñreceiverò micro:bit 

Gesture  ñHandheldò micro:bit 
ñReceiverò 
micro:bit  

Displayed icon  

Wave Radio send number 1 receivedNumber = 1 Smiley icon 

Make circles Radio send number 2 receivedNumber = 2 Diamond icon 

Clap Radio send number 3 receivedNumber = 3 Puzzled icon 

Reflecting on the experience  and further engaging your students to the project  

The following are some indicative topics that you could discuss with your students once you 
have training the model and tested one or both of the aforementioned solutions: 

ü Is it important to have distinctive gestures?  
ü Is it important to add a ñdo nothingò category to our ML model? 
ü What modifications can we make to the trained model or the script to optimize the 

solution? 
ü Imagine that you need to create a device for rehabilitation purposes. How important is 

it to receive accurate feedback confirming that the performed gesture was correct?  
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Solution 3: Play multiple tones for each gesture.  

Once you have downloaded and tested your script, you are encouraged to reflect on the results 
and consider how you might optimize or advance the project.  

One idea is to assign multiple tones to each gesture, as illustrated in Figure 33, to create a 
more sophisticated musical instrument that can be played using different gestures, thus 
allowing students to further experiment and become more creative. 

 

Figure 33: Assigning more tones to the gestures 

Note: Short tones (multiple tones that last less than one second) provide instant feedback for 
movements like claps or waves without complex code to manage restarts or interruptions. You 
can either use the In Background  option or the Until Done option.  

Solution  4: Play melodies for each gesture.  

Another idea is to create your own melodies or select ready-made melodies using one of the 
following blocks, located at the ñMusicò group of commands. 
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Keep in mind that if you choose melodies (or multiple tones lasting more than 1 second) you 
have to: 

1. Select ñIn Backgroundò instead of ñUntil Doneò to allow a new gesture to stop a 
melody that is playing, and play a new one immediately. 

2. Use a true/false  variable to check if the melody has started and the movement keeps 

repeating. This is necessary to prevent the melody from restarting repeatedly before it 

finishes, otherwise only the first few notes will be played and the rest of the tune will be 

lost. 

 

Here is a s tep by step implementation  for such solution : 

 

 Create a variable, for example 

is_playing.  

 When a gesture is first recognized, set 

is_playing to false (0). 

 When the melody starts playing set the 

is_playing to true (1). 

 While the same gesture continues 

(CreateAI checks every second to see if 

a new gesture is detected), the melody 

will keep playing without restarting. 

 When a new gesture is recognized, 

is_playing is set to false (0) so the new 

melody can start. 
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Summary of Level 1  

In level 1, students learn how to train an ML model to recognize three specific gestures: wave, 
make circles, and clap. In particular, they learn that the micro:bit can collect data from its built-
in sensors (such as the accelerometer), use the trained ML model to detect patterns in that 
data, and classify the movement as one of the predefined gestures in real time. They also learn 
how to integrate this ML model into a device and program it to function as a gesture-based 
musical instrument. 

Level 2 builds on this foundation by using the trained model inside an interactive game, the ñAI 
Dance coachò. 
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2.2 Level 2: Dance coach  

2.2.1. Dance coach game: Overview     

In level 2 you will learn how to program the micro:bit acting as an AI-dance coach. To this end, 
the micro:bit will be programmed to:  

a) generate a random dance sequence,  
b) demonstrate the moves included in the sequence, and  
c) challenge the player to reproduce this sequence in the correct order.  

Through this implementation studentsô understanding of gesture recognition will be extended 
in terms of programming logic, sequences, and event handling while combining physical 
interaction. 

The following guidelines make use of the same ML model produced in Level 1. However, you 
are free to create a new ML model, if you wish. 

Level 2 presents two different programming solution: 1) an Intermediate solution, which 
programs the AI-dance coach to generate a sequence of 3 different movements, and 2) an 
Advanced solution which enables the AI-dance coach to generate a sequence of 5 different 
movements. The general concept is the same in both solutions. It is up to you and to your 
studentsô level if you will implement both solutions or only one of them.  

The concept  

Apart from the accelerometer, the in-built Button A and B, as well as the micro:bitôs logo will be 
used for the needs of this level. 

 

In particular: 

1) Button A:    
Pressing  Button A creates a new dance sequence of three moves, using random moves from 
the three gestures of the ML model (i.e, Clap, Wave, and Make Circles). Once the sequence 

has been generated, a  icon appears to indicate that the challenge is ready. Then, the letter 

ñLò (for Logo) is displayed to prompt the player/dancer to press the Logo button. 

2) Logo:   
When the Logo button is released, the micro:bit displays the dance sequence. The player can 
watch the sequence being displayed one move at a time on the LED screen. Players watch the 
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icons representing the gestures appear on the screen and listen to the corresponding sounds. 
This allows them to observe and memorize the sequence before attempting to perform it. Once 
the sequence is complete, a specific icon appears to indicate this, and the player is prompted 
to press Button B.  The player/dancer can review the same dance sequence as many times as 
needed  

3) Button B : 
By pressing Button B, the player/dancer can start performing their moves to match the 
generated sequence. From this point until the sequence is successfully completed or a mistake 
is made, the micro:bit continuously checks each user move. Each gesture is detected and 
processed using the Machine Learning event handlers: ñOn ML Clap Startò, ñOn ML Wave 
Startò, and ñOn ML Make Circle Startò. 

4) ML events : 
To enable micro:bit checking for each user move and decide whether or not the player succeed 
to perform the choreography, we also need to program the ML model and the triggered events 
(i.e. the 3 different ñOn MLéstartò event blocks). Programming these blocks will enable the 
script to: 1) check if the detected move matches the sequence, when the player/dancer has 
switched to a new action (wave, make_circles, or clap), 2) play a sound when a successful 
move is detected, allowing the player to perform the next move, 3) check whether the game 
has ended successfully.   

 
5) On Start :  
We also need to define the actions that will occur when the micro:bit starts up. These include 
showing something on the LED screen (e.g., turning on a LED) to notify the user visually that 
the device is ready to be used, and initializing three variables (i.e., ñsuccessò, ñGameOverò, and 
ñMoveOrderò) that will be used later in the game (see flowchart and page 51).  

 
 

In short, the player first observes the sequence (displayed with corresponding icons and sounds 
on the micro:bit board) and then tries to reproduce it in the same order. The program provides 
immediate feedback on each attempt, rewarding correct sequences and stopping the game in 
case of error. The player/dancer can review the same dance sequence as many times as 
needed and retry it until successful. 
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Assumptions:  

The following assumptions are made, to keep the coding at a level that is reasonable for 
students.  

¶ No two consecutive moves in the sequence are identical. This way, the ñOn MLéstartò 
block  can be used to recognize the new move. 

¶ The ñDo_nothingò and ñUnknownò moves are not used in this level. 

¶ The player/dancer can perform the same move multiple times in a row, and will still 
count as one move. 

 

 

 

 

 

2.2.2. Programming  ï Solution 1  

 

2.2.2.1 Setting up  the project using  the same Machine Learning Model  

The first step is to re-upload the previous trained ML model. Open the Micro:bit CreateAI editor 
and upload your previous .HEX file project (Get Started Ą Continue a Saved Session) 

Retrain your model (Figure 34, 1), as this step is required. Click the three dots near the ñEdit in 
MakeCodeò button and select ñReset to Default Blocksò (Figure 34, 2). Then click ñSaveò (Figure 
34, 3), and give the file a new nameðthis is essential to avoid losing your previous coding. 
Finally, click the ñEdit in MakeCodeò button (Figure 34, 4) to continue in the MakeCode Editor. 

 
Figure 34: Steps to re-train the model and open it on MakeCode 

 

 

 

https://createai.microbit.org/
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2.2.2.2 Programming Solution 1: Generating a sequence of 3 moves  

The following flowchart summarizes the concept behind the entire script and can help you when 
implementing the project in the classroom. The next subsections will break down this code to 
help you understand how the Dance Coach interactive game can be programmed in detail. 

 

Button A  

In order to implement Level 2, a number of variables and functions1 need to be set up and used. 
The following instructions break down the code, starting with Button A.  

As mentioned, pressing Button A will generate a new sequence of 3 moves (Figure 35). 
Therefore, the script for Button A will begin with the ñOn Button A pressedò event block, which 
is located in the ñInputò group of commands. Inside this block, you need to include commands 
that will enable the creation of the dance sequence. To make the code both legible and easier 
for younger students to implement, a function containing these commands will be created. This 
function is named ñCreateDanceSequenceò.  

 

1 Using functions help organize code into reusable blocks, making the program easier to manage and understand.  
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Figure 35: Diagram indicating what needs to be included in the script for programming Button A 

So, the idea is that when Button A is pressed the following actions will happen:  

1. the letter ñNò will be displayed on the LED screen, indicating that a new sequence is 
about to be generated,  

2. the ñCreateDanceSequenceò function will be called (presented schematically in Figure 
34),  

3. a ñtickò icon will be displayed to verify that the sequence has been generated,  
4. the ñLò letter will be displayed to prompt the player/dancer to press the micro:bit logo.  
5. Optionally, a ñplay giggleò command can be added at the beginning of the script to 

make the process audible (Figure 36).  

 

Figure 36: The script for Button A where the function is schematically presented 

          

The next step is to create the ñCreateDanceSequence ò function. 

The purpose of this function is to generate a random dance sequence of three moves and store 
them in three variables. Therefore, you need to create these three variables. Name them 
ñmove1ò, ñmove2ò, and ñmove3ò. For each move, the function should generate a random 
number between 1 and 3 (e.g., 1 = "wave", 2 = "make_circles", 3 = "clap") For this reason, you 
also need to create a temporary variable, named ñrandom_number ò, and set its numeric value 
to a random  value between 1 and 3. The function must also ensure that no two consecutive 
moves  are the same. Thus, you will need to create an additional temporary variable (named 
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ñprevious_random_number ò) that will store the last random number, to prevent two identical 
moves in a row.  

First, go to the ñVariablesò group of commands (Figure 37, 1) and create the 5 aforementioned 
variables by clicking on the ñMake a Variableò button (Figure 37, 2), typing the corresponding 
name to the pop-up window, and clicking ñOkò.  

 

Figure 37: 1. The ñVariablesò group of commands; 2. The ñMake a Variableò button 

Next, go click on the ñAdvancedò menu to find the ñFunctionsò group of commands (Figure 38, 
1). Select this group and click on the ñMake a Functionò button (Figure 38, 2). In the pop-up 
menu, type the name of the function to the corresponding text box (Figure 39, 3), and press 
ñDoneò (Figure 39, 4). 

 

Figure 38: 1. The ñFunctionsò group of commands; 2. The ñMake a Functionò button 
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Figure 39: 3. Typing the name of the function; 4. Pressing the ñDoneò button 

At the beginning of the function, you need to set the value of ñprevious_random_number ò to 
-1, to partially prevent that the last stored random number is not identical to the new one2. Then, 
add a ñfor Index from 0 toéò loop (Figure 40, 2), from the ñLoopsò group of commands (Figure 
40, 1). Set the range from 0 to 2, as you need only 3 different values to label your 3 moves. 

 

Figure 40: Adding the ñfor index from 0 toéò command 

Inside the loop, add a ñset random_number toéò command, and inside this value add, a ñpick 
randométoé.ò Value (Figure 41, 2) from the ñMathò group of commands (Figure 41, 1). Set 
the range between 1 and 3, as you need 3 different moves to be generated.  

 
2 First the variable previous_random_number is initialized to a number different from the potential values 

that the mathematical  ñpick randomòfunction will return. We need 3 different random numbers from 1 to 
3, so the previous_random_number can be set to -1 for example. 
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Figure 41: The ñpick randométoéò command in the ñMathò group of commands 

You also need to add a ñWhileéò loop and substitute ñfalseò with a numeric ñequalò comparison 
from the Logic group of commands (Figure 42), to ensure that the last stored random number 
is different to the new one. This is done by comparing ñprevious_random_numberò with ñrandom 
numberò. When these variables are equal, the function picks another random number for the 
ñrandom numberò variable.   

 

Figure 42: Substituting ñfalseò with a numeric equal comparison from the Logic group of commands. 

Then you need to add an ñiféthenéelse iféthenéelse iféthenò condition from the Logic group 
of commands. In each statement, you will add a numerical ñequalò comparison. On the one part 
of the comparison, you need to place the variable ñindexò. On the other part of the comparison, 
you need to type the different values that the variable ñindexò can have (i.e, 0, 1, and 2). Then, 
based on the value of the index, you will set the variables ñmove1ò, ñmove2ò and ñmove3ò to 
take the temporary value of the ñrandom_numberò variable. In this way, these variables store a 
different ID number each time a new sequence is generated. Finally, set the value of 
ñprevious_random_numberò to that of ñrandom_numberò variable to ensure that the previous 
random number differs when a new loop begins3. The function should look like Figure 43. 

 
3 Before the next loop generates a new random_number, set previous_random_number to the value of 

the current random_number to remember the last number and avoid repeating it. 
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Figure 43: The CreateDanceSequence function 

Now that the function is ready, we can call it, to finalize the script for Button A (Figure 44a). 
After adding the ñcall CreateDanceSequenceò function, the final script for Button A should look 
like Figure 44b. 

 

Figure 44: a. Adding the ñcall CreateDanceSequenceò function; b. The final script for Button A 
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Logo  

The next part that needs to be programmed is the logo, and what will happen when it is 
released. Therefore, the script for this buil-in component will start with the ñOn Logo released ò 
event block, located in the ñInputò group of commands (Figure 45).  

 

Figure 45: The ñon logo releasedò command located in the Input group of commands 

When the logo is released, the micro:bit should reproduce the generated dance sequence. 
Then, after 1 second, a pattern will be displayed on the LED screen, and the ñBò letter will 
appear, prompting the player/dancer to press Button B, to continue with the game. To 
reproduce the dance sequence, one more function should be created (schematically 
represented in Figure 46). 

 

Figure 46: Schematical representation of the function that needs to be created 
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Therefore, the next step is to create this function. However, this function will be slightly different 
as it will also include an argument. Go to the ñFunctionsò group of commands and press the 
ñMake a Functionò button. In the ñEdit Functionò pop-up window, click on the ñNumberò 
parameter to add an argument that will be a numeric value. Name the function 
ñShowDanceChallengeò, type ñmoveò at the ñnumò field (Figure 47) and press ñDoneò.  

 

Figure 47:Creating a function with a numeric argument 

The purpose of this function is to display and play back a move in the dance sequence so the 
player knows what to perform. Depending on the input (the ñmoveò argument), a different icon 
is shown and a matching sound is played. For example, if the ñmoveò argument is:  

¶ 1, the function displays the ñwaveò icon and plays the tone ñLow Aò;  

¶ 2, it displays the ñmake_circlesò icon and plays the tone ñMiddle Aò; 

¶ 3, it displays the ñclapò icon and plays the tone ñHigh Aò.  

In short, by taking the numbers 1, 2 or 3, the ñmoveò argument determines which dance move 
will be shown and played. 

So, place an ñiféthenéelse iféthené.else iféthenò condition from the ñLogicò group of 
commands inside the function. From the same group of commands, place a numeric ñequationò, 
in each ñifò statement. Each equation will equate the argument ñmoveò with a number (1, 2 or 
3), and will call for a different icon to be displayed and a different tone to be played. To do this, 
drag the move argument and drop it to the left part of each equation (Figure 48).  
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Figure 48: Dragging and dropping the ñmoveò arguments to the equations 

Then, add a ñshow icon ò command from the ñBasicò group of commands, and a ñplay 
toneéfor 1 beat until doneò from the ñMusicò group of commands, inside each part of the 
statement. For each move, choose the corresponding icon (i.e., a smiley face for wave, a 
diamond for make_circles, and a puzzled face for clap)., and set a different tone (e.g. Low A, 
Middle A and High A). The function should now look like Figure 49. 

 

Figure 49: The ñShowDanceChallengeò function 

The function can now be inserted into the ñOn logo releasedò event command. However, since 
the function receives the argument ñmoveò as input, and the argument ñmoveò receives the ID 
of the gesture (i.e., 1, 2 or 3). then this function should be called 3 times, once for each dance 
move (move1, move2, and move3). Therefore, the final ñOn logo releasedò script should look 
like Figure 50. 
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Figure 50: The final ñon logo releasedò script 

Button B  

Pressing Button B enters the player/dancer into play mode. This is indicated by the string "S" 
(Start) displayed on the micro:bitôs LED screen. The Button B script then resets four game 
variables so the player can start a new attempt of the sequence/dance from the beginning. The 
game variables are: 

¶ The ñsuccess ò variable which indicates whether the current move matches the 
sequence. If it does, it takes the value ñ1ò. If It doesnôt, it takes the value ñ0ò. When 
Button B is pressed, this variable is set to ñ0ò, as a new attempt begins.  

¶ The ñMoveOrderò variable which tracks the current position in the dance sequence and 
takes values between 1 and 3. When Button B is pressed, this variable is set to ñ1ò, as 
it starts checking movements from the beginning, and therefore starts with the first 
move. 

¶ The ñGameOverò variable which controls whether the game is active or it is over. If the 
game is active the variable takes the value ñ0ò and if the game is over, the variable 
takes the value ñ1ò, and the rest of the gestures are ignored. When Button B is pressed, 
this variable is set to ñ0ò, to indicate that the game is active, allowing the gestures 
blocks to start checking for movements. 

¶ The ñcurrent_ moveò variable which stores the ID of the move that the player/dancer 
is performing. This variable is updated during the three ñOn MLéstartò events, namely  
ñon ML wave startò, ñon ML make_circles startò and ñon ML clap startò. When Button B 
is pressed, the variable is set to ñ0ò, to indicate that no move has yet been detected.  

Important note: The Button B script does not call the any functions. However, it enables the 
ñOn MLéstartò learning blocks to send requests to a function that checks the sequence of 
moves (and will be described in the following steps), each time a gesture is recognized. 

So, from the ñInputò group of commands insert to the code the ñon button B pressed ò event 
command. Then place inside a ñshow stringéò command from the ñBasicò group of 
commands, and type the letter ñSò. Next, go to the ñVariablesò group of commands to create 
the four aforementioned variables. Inside the event block, place the following commands: ñset 
success to 0 ò; ñset MoveOrder to 1 ò; ñset GameOver to 0 ò; ñset current_move to 0 ò. The 
final Button B script should now look like Figure 51.  
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Figure 51: The final Button B script 

 

 

 

ML events  

The final component of the script that has not yet been programmed is the events that are 
triggered from the ML model, namely the three ñOn MLéstartò event blocks: 

¶ on ML wave start 

¶ on ML make_circles start 

¶ on ML clap start 

The purpose of those events is to detect when the ML model recognizes that the dancer has 
switched to a new action (wave, make_circles, or clap). These events are triggered 
automatically when the ML model detects the "wave", ñclapò or ñmake_circleò gestures. 
However, this only happens when the ñGameOverò variable is equal to 0, since we only want 
for the ML model to check for movements while the game is still active. Therefore, each of the 
Ml events will begin with an ñif thenò statement which will trigger a number of actions, when the 
ñGameOverò variable is equal  to 0. Inside the ñifò statement, place the ñshow iconéò command 
associated with the recognized gesture, and the ñplay toneéfor 1 beat until doneò command. 
Then, add the ñset current move toéò command and add the numeric values 1, 2 and 3 for 
the ñon ML wave startò, the ñon ML make_circles  startò and ñon ML clap  startò respectively. 
Finally, each event handler should call a function that will verify if the move matches the 
sequences. This function will be named ñCheckMoveò and will be positioned at the end of the 
if statement script, as schematically represented in Figure 52. 



 
 
 
 
                                                                                                         

48 

 

 

Figure 52 

Important note  1: The ML model updates its estimated action several times a second. While 
the ML model is continuously checking movements, we only want to evaluate them when the 
game is active 

Important note 2:  The ñon MLéstartò event handler only triggers when the estimated action 
changes from the previous one to a new one. Thatôs why we made the assumption that no two 
consecutive moves in the sequence are identical. 

The purpose of this function is to check if the playerôs current move is in line with the generated 
dance sequence. It therefore compares the playerôs move (represented by the ñcurrent_moveò 
variable) with the expected move (represented by the ñmove1ò, ñmove2ò, or ñmove3ò variables) 
based on the current step (represented by the current value of the ñMoveOrderò variable). If the 
current move is correct, the game continues, setting the value of the ñsuccessò variable to ñ1ò. 
If the move is incorrect, the game ends. In this case, the value of the ñsuccessò variable is set 
to ñ0ò, the LED screen displays a ñskullò icon, and a failure melody plays. 

If the value of the ñsuccessò variable is set to ñ1ò, and all 3 moves are correct (meaning that the 
value of ñMoveOrderò is set to ñ3ò) the player wins. The LED screen displays a ñheartò icon and 
a success melody plays. However, if the value of the ñsuccessò variable is set to ñ1ò, but the 
ñMoveOrderò variable is not set to ñ3ò, then a confirmation melody plays to indicate that the last 
move was correct), and the value of the ñMoveOrderò variable changes by ñ1ò.  

So, first go to the ñFunctionò group of commands and make a new function. Name it 
ñCheckMoveò. Then add an ñiféthenéelse iféthenéelse iféthenéelseò command from 
the ñLogicò group of commands. Inside each statement add an ñandò Boolean operator and an 
ñequalò comparison on each part of the operator (Figure 53). 
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Figure 53: Adding two ñequalò comparisons inside the ñandò Boolean operator 

The ñandò operator checks whether two conditions are true. Therefore, if the ñMoveOrderò 
variable is equal to 1, and the ñcurrent move ò variable is equal to the ñmove1ò variable, then 
the ñsuccess ò variable will be set to ñ1ò. The same will happen if the ñMoveOrderò variable is 
equal to 2 and the ñcurrent move ò variable is equal to the ñmove2ò, or if the ñMoveOrderò 
variable is equal to 3 and the ñcurrent move ò variable is equal to the ñmove3ò (Figure 54). 

 

Figure 54 

If none of the above happens, then the game should end. Therefore, add the commands ñset 
success to 0 ò and ñset GameOver to 1 ò to the ñelseò statement to indicate that the game 
ended without success. Also, add a ñshow icon óskullôò command and a ñplay melody 
wawawawaaa in background ò command to make failure evident (Figure 55).  



 
 
 
 
                                                                                                         

50 

 

 

Figure 55 

Next, add an ñiféthenò condition with a ñsuccess ò equal to 1  statement. Inside this condition 
add an ñiféelseò condition with a ñMoveOrderò equal to 3  statement to instruct the script what 
to do if all moves are correct (Figure 56).  

 

Figure 56 

Therefore, add the following commands to the ñifò section of the condition: ñset GameOver to 
1ò, ñshow icon óheartôò and ñplay melody prelude until done ò. Then, add a ñplay melody da 
ding until done ò and a ñchange MoveOrder by 1 ò command to the ñelseò section, to instruct 
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the script to continue the game, if ñMoveOrderò is not equal to 3. After these additions, the 
functionôs script should look like Figure 57. 

 

Figure 57: The final script of ñCheckMoveò function 

 
Now that the function is ready, you need to call it on each ñon MLéstartò event. When you do 
that, the 3 events should look like Figure 58. 
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Figure 58: The final script for the three ñon MLéstartò events  

The code is almost ready. A final step is to add an ñOn startò event to instruct the micro:bit on 
what to do when it starts up and to initialize some of the variables. Add the ñon start ò event 
block from the ñBasicò group of commands. Place a ñshow leds ò command, and turn on the 
middle LED light.  Then add the following commands to initialize the corresponding variables: 
ñset success to 0 ò, ñset MoveOrder to 0 ò and ñset GameOver to 1 ò. Optionally, you can add 
a ñset volume ò command from the ñMusicò group, and set its value to ñ168ò to ensure that the 
sounds are audible but not too loud (Figure 59). 

Important note: Formally, creating and Initializing variables must  be done at the beginning of 
the code, as indicated in the flowchart. However, for the purposes of the narration, the 
initialization is referred to at this point.   

 

Figure 59: The final script for the ñon startò event 
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The code is ready to be downloaded and tested to the micro:bit. 

Tip:  The entire code has some parts that might be advanced for your students. Therefore, while 
introducing the project into class you can either implement all parts of the script from scratch, 
or provide some parts in a semi-structured or ready-made. You can decide based on the 
available time and your studentsô level.   

2.2.2.2 Programming Solution 2: Generating a sequence of 5 moves  

Building on the previous solution, this advanced level expands the challenge to a longer 
sequence of five  moves. This extension introduces more complexity in sequence generation, 
display, and verification, encouraging students to think about scalable programming practices. 

Instead of relying on separate variables for each move, students will now use arrays  (also 
known as lists  in MakeCode) to store the 5 dance moves. Arrays are a more efficient data 
structure for handling multiple related items, such as a sequence of gestures. 

Despite this change, the assumptions and core functionality of the buttons (A, B, and Logo 
Released) and the initial startup behavior remain consistent with Solution 1, ensuring familiarity 
while introducing new programming concepts. The following flowchart shows the programming 
logic behind this advanced level.  

 

Prerequisites (in addition to Solution 1 ): 

¶ Familiarity with arrays/lists, including creating and accessing elements by index 

¶ Understanding of loops for processing array elements. 
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2.3.2. Programming  Solution 2  

2.3.2.1 Create a project with the same Machine Learning Model  

Open the Micro:bit CreateAI editor and upload your previous .HEX file project (Get Started Ÿ 
Continue a Saved Session) as explained in 2.2.2.1  

 

2.3.2.1 Step1: Create the variables and the arrays  

Variables:  

 

On the Micro:bit MakeCode Editor, select the 
"Variables" category from the toolbox to create the 
following variables: 

  

Variable Name Type Descriptipon 
 

ǎǳŎŎŜǎǎ Number Indicate if the current player's move matches 
the dance move. 
Success=1 if the dancer's move is correct  
Success= 0 if the dancer's move is incorrect  

aƻǾŜhǊŘŜǊ Number Tracks the current position in the dance 
sequence (0 to 4). 
MoveOrder =0  - first move the dancer 
performs. 
MoveOrder=1 ï the second move the dancer 
performs.  
é 
MoveOrder= 4 ï the fifth move the dancer 
performs. 
 
We start counting from 0 to match the 
lists/arrays indexes that starts from 0 position  
 

DŀƳŜhǾŜǊ Number Controls if the game is active or over. 
GameOver=0 - the dance challenge is active 
GameOver=1  - the dance challenge hasnôt 
started yet and the recognized gestures are 
ignored. 

ǇǊŜǾƛƻǳǎψǊŀƴŘƻƳψƴǳƳōŜǊ Number Temporary variable storing the last random 
number to prevent consecutive identical 
moves in sequence generation. 

ǊŀƴŘƻƳψƴǳƳōŜǊ Number Temporary variable for generating a new 
random move (1-3) during sequence creation. 
(1 = "wave", 2 = "make_circles", 3 = "clap"). 
 

 

https://createai.microbit.org/
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Arrays : 

Choose the Advanced  category (1), and select Arrays (2) . Drag the ñset list to array of éò 
(3) block into the workspace . Click the arrow next to list  (4) and choose ñnew variableéò (5). 
Name the array and data (6) by entering (use the + and ï icons) the values provided in the 
table below. 

 

 

Variable Name  Description 
 

DanceMoveList  
 

!ǊǊŀȅ ƻŦ р ƴǳƳōŜǊǎ 

A list of 5 random integers (1=wave, 2=make 
circles, 3=clap). representing the dance 
sequence moves. 
For example: 

 

 

2.3.2.2 Step2: Create the functions  

Using functions help organize code into reusable blocks, making the program easier to manage 
and understand. To create them, choose the Advanced  library (1), go to the Functions  library 
(2) and  select ñMake a Functionò (3).  If needed add arguments (5) and named them as 
described in the table below. 
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Function Name Description 

LƴƛǝŀǘƛŀƭƛȊŜ 

 

¶ Initializes global variables and lists/array 
each time a new game starts. 

¶ Triggered on the Button A pressed eventΦ   

/ǊŜŀǘŜ5ŀƴŎŜ{ŜǉǳŜƴŎŜ 

 

¶ Generates a random sequence of 5 dance 
moves for DanceMoveList, ensuring no 
consecutive moves are the same. 

¶ Triggered on the Press A event. 

  

/ƘŜŎƪaƻǾŜ  

 
 ¢ƘŜ ŦǳƴŎǝƻƴ /ƘŜŎƪaƻǾŜ ƛǎ ŎŀƭƭŜŘ 
ǿƛǘƘ ǘƘŜ 5ŀƴŎŜaƻǾŜbŀƳŜ 
ŀǊƎǳƳŜƴǘΦ ¢ƘŜ 5ŀƴŎŜaƻǾŜbŀƳŜ 
ƘƻƭŘǎ ǘƘŜ ƴǳƳōŜǊ ƻŦ ǘƘŜ ǊŜŎƻƎƴƛȊŜŘ 
ŘŀƴŎŜǊ ƳƻǾŜ ό ǘƘŜ ŎǳǊǊŜƴǘ ƳƻǾŜύΦ   

¶ Checks if each detected dancerôs move (1-
> wave, 2-> make circles, or 3-> clap) 
passed as an argument in the function, 
matches the dance move sequence. 

¶ Plays instant feedback sounds and icons 

¶ Handles game over or success. 

¶ Triggered on ML <gesture> START event. 

{Ƙƻǿ5ŀƴŎŜ/ƘŀƭƭŀƴƎŜ 

 

¶ Displays the dance sequence with icons 
and corresponding tones, pausing 1 second 
between moves. 

¶ Triggered on ñLogo Releasedò eventΦ 
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2.3.2.3 Step3: Add code to functions  

1. Function: Initiatialize() : the function initializes all the main game variables and arrays. It is 
used each time a new game starts to reset all the variables. 

¶ DanceMoveList is set to a list of 5 zeros (later replaced with actual dance moves). 

¶ Success: the variable is used to tracks whether the dancersô last move was correct 

¶ MoveOrder: the variable keeps track of the playerôs current step in the sequence. 

¶ GameOver : indicates if the game is active (0) or ended (1). 
 

 
2.  Function: CreateDanceSequence():  The function generates a random sequence of 5 
dance moves and ensures that no two consecutive moves are the same. The moves are 
represented by numbers 1 (wave), 2 (circle), or 3 (clap). All the moves are stored in the array 
DanceMoveList . The index variable shows the position of the move in the DanceMoveList 
array . 

 

The function is triggered each time a new dance challenge begins, on ñButton A pressedò 
event. 
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4. Function: ShowDanceChallange(): the function shows the player the sequence of moves 
they must memorize. For each move saved in the DanceMoveList, it displays a specific icon on 
the microbit panel and plays the corresponding tones. It is triggered on the ñOn logo releasedò 
event. 

 

5.Function: CheckMove(DanceMoveName): This function checks each playerôs movement 
to determine whether the dance attempt is successful. It is triggered by each.  It is triggered on 
each ñOn ML <action name> Startsò event from the Machine Learning library block commands. 

For each movement, the function verifies if the userôs current movement matches the 
movement in the dance sequence.  
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If correct (1) it plays a success tone and advances the MoveOrder variable to continue to the 
next move. If wrong (2), it plays a sad melody, displays a skull icon, and sets the GameOver 
variable to 1, stopping the userôs attempts.  If all 5 moves are completed correctly (3), it shows 
a heart icon, plays a celebration melody, and ends the userôs attempt (GameOver = 1). 
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2.3.2.4 Step4: Add code to the events  

 

Event Description Coding Blocks 

1.OnStart event: when the micro:bit 
starts 
 

 

2. On Button A pressed : starts a new 
dance. It plays a giggle sound effect, 
displays the string "N" ("New"), calls the 
function Initialize()  to reset variables and 
lists and calls the function 
CreateDanceSequence()  to generate a 
new random 5-move sequence. 
When the dance sequence is ready, it 

shows a Ṋ icon, and displays "L" ("Logo") 

to prompt the user to click on the micro:bit 
logo. 
 

 
2. On Logo Released : demonstrates the 
dance challenge sequence to the player. 
It calls the function 
ShowDanceChallange()  to loop through 
and display each move in with 
corresponding icons and tones. At the end 
of the demonstratiom it displays 
chessboard icon and the string "B" as a 
prompt to press Button B to start playing. 
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3. On Button B pressed:  enters play 
mode. It displays the string "S" (Start) and 
resets the game variables, allowing the 
player to start a new attempt at the dance 
from the beginning. 
- success  to 0 Ą new dance attempt is 
starting (the dance doesnôt change) 
- MoveOrder  to 0 Ą check movements 
from the begining 
- GameOver  to 0 Ą the recognition/game 
is active. It allows the gesture blocks to 
start checking movements. 
 

The function does not call the 

CheckMove  function: it allows the ñOn 
startò ML Learning blocks to send 
requests to the CheckMove  function , 
each time a gesture is recognized.  

 

4. Machine Learning Events:  

¶ On ML wave Start  

¶ On ML clap Start  

¶ On ML makeCirlcle Start   
 
 
The events are automatically triggered 
when the machine learning model detects 
the "wave", ñclapò or ñmake_circleò 
gestures.   
 
When each gesture starts: 
 
If the game is active (GameOver = 0), it: 
 
- Displays the associated icon for the 
recognized gesture and plays its 
corresponding tone. 
  
- Calls the CheckMove  function with the 
number assigned to the recognized move 
to verify if the move matches the 
sequence. 
 
If the game is not active (GameOver = 1, 
meaning Button B hasnôt been pressed or 
the studentôs attempt has concluded with 
success or failure), it does nothing. 
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Appendix  

Annex 1 .1 - Using Radio Connection  

In case your computer does not have Bluetooth connection or you have trouble connecting via 
Bluetooth, you can choose to radio connection instead. This solution uses the micro:bit's built-
in radio feature and requires two micro:bits during the training phase. 

 

Why two micro:bits?  

One micro:bit acts as the "data collection" and the other as the "radio link". This way, the ñdata 
collectionò micro:bit can send its data to the ñradio linkò micro:bit, and then, the ñradio linkò 
micro:bit transfers the data to the CreateAI ML model.  

When are two micro:bits necessary?  

Only during data collection, recording samples, training, and testing the CreateAI ML model. 
After training, export the model and flash it to one micro:bit (the data collection one) for 
standalone useðno second micro:bit or computer needed.  

Requirements :  

Two micro:bit V2 boards, battery pack for the data collection micro:bit (for mobility), USB data 
cable, and a computer with a modern browser (e.g., Chrome or Edge). No Bluetooth needed. 

General Tips for Radio Connection:  

 Battery life: Use fresh batteries for the data collection micro:bit (lasts hours during 
training). 

 Range: Keep micro:bits close; if disconnected, move closer or restart. 
 Reusing: For new projects, re-flash the training hex files to both micro:bits. 

Follow the main tutorial for all other steps (e.g., planning gestures, programming in MakeCode). 
The differences are detailed below, mirroring the relevant main sections. 

Connection with Radio Connection  
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In the CreateAI "Connect" window, 
select "Radio connection ï 
requires two micro:bit V2 boards" 
and click "Next". 
 
 
Follow the on-screen instructions: 

 
Step 1:  Connect the Data Collection micro:bi t. 
 
Use a USB cable to connect the  micro:bit to your computer and follow the steps 1 to 4.  
Disconnect the Data Collection micro:bit and connect it to a power source (battery pack). 
Click Next and follow the on-screen instructions. 

 
  

Step 2: Connect the Radio Link micro:bit. Use the same USB cable to connect the second 
Micro:bit, which will be used to transfer the data from the Data Collector Micro:bit to the 
CreateAI ML.  Follow the  instructions (steps 1 to 4). 




