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Summary

The Al-Body Beats project introduces students to core Al concepts through hands-on engaging

STEAM activities using the BBC micro:bit V2 with the micro:bit CreateAl tool and MakeCode

editor . Students <collect and cur atremeterddtiaion data Wwi
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 Al concepts like

perception, reasoning, and learning while promoting creativity, collaboration, and problem-

solving. It connects Al literacy with physical activity and real-world applications, aiming to

engage learners with different learning skillsd including those less interested in STEMd and

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 (Al) and
Machine Learning (ML) through an engaging, hands-on project focusing on gesture recognition
and the creation of an Al Dance coach. Using the BBC micro:bit microcontroller and its built-in
accelerometer in combination with the createAl ML training environment and the MakeCode
programming environment, students explore the Al concepts of Perception, Representation and
Reasoning and Learning. In particular, they learn how Al 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.

Al 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 modeltod evel op an interactive
coacho that generates and demonstrates dance sequen
gesture recognition with more advanced programming, sequencing, and event handling.

Through these activities, learners explore the aforementioned Al 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 Al 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 technologyd particularly girlsd by connecting Al to embodiment and movement,
personal interests, and everyday life. The project also supports physical well-being (SDG 3)
and equitable access to quality Al education (SDG 4).

1.2 Learning objectives

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

Identify and explain Al 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 Al model performance using metrics (accuracy, recognition thresholds,
certainty scores) and improve results through iterative testing.

Apply block-based programming (MakeCode) to integrate Al models into interactive
applications.



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

Design and develop creative Al-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 Al-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 1 stages of implementation

1.3.1 Introduction & Engagement

Begin by introducing the activity with a short discussion about how artificial intelligence can

iseed and #Aunderstandd movement s, linking this to
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: CreateAl

Form small teams of three to four students to promote collaboration and shared responsibility.
Suggest roles within each groupd such as data collector, coder, tester, and documenterd
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 CreateAl 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 207 50 samples for each gesture within the CreateAl

tool. Discuss the importance of data quality and encourage students to review their datasets,

delete noisy samples,andre-r ecor d i f needed. Explain the importart
Not hingdo category to improve recognition accuracy.

Once each group has gathered data, walk them through training their machine learning model
in CreateAl. 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 i 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.

I n Level 2, introduce arrays, variabl es, and funct
Gameo 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 8 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

cl assmates who are stuck, acting as fAassistant tea
teams.



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 Al in
everyday life, highlighting the importance of responsible and inclusive design.

1.4 Learning prerequisites

Students have to be familiar with:

Basic computer skills 1 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 8 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):

0 SDG 37 Good Health and Well -being: Encourages movement, physical creativity,
and active learning.

0 SDG 47 Quality Education: Introduces Al 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/

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 CreateAl features.

Micro:bit CreateAl 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 CreateAl, providing specific blocks (e.g., "On ML <gesture hame>
start") for programming.

Important note: Both MakeCode and CreateAl 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: CreateAl: 60 min

Programming i MakeCode Editor: 60 min for Level 1, 120-180 min for Level 2
depending on the studentsd 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/

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 Al 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

Forthisproject, onl y t he +miaccelepométer wilbbs usedulm dddition, 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: AfiHow to attach a micro:bit ¢t
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.

i d : »

A

Making Circle move Waving move Clapping move
Stand up, extend your right Raise your hand at chest Quickly bring your hands
arm upward (towards the level and move it side to together at chest level, with
ceiling), and make big, quick side. hands horizontal to the
circles ground, to clap.

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

In this step you will use the Microsoft CreateAl software to create and train the ML model. On
your computer, open Gogle Chrome or Microsoft Edge browser, and go to micro:bit CreateAl
(createai.microbit.org) . Cl GCetBtarteddd it o st art t he process

8
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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/

Get started &8 o

O micro:bit | Createal

micro:bit CreateAl

Create Al on your BBC micro:bit using movement and
machine learning.

Train a machine leaming model on your own movement data and
run it on your micro:bit.

Get started

How it works

D

‘ Getting started with micro:bit CreateAl
y Aviypapr}

Figure 1: The micro:bit CreateAl homepage

Then sNKeweessond® (Figure 2) to work on a new project

O micro:bit | Createal o @ 0

New session

Pick up where you left off

Open last session Continue a saved session
Use a hex file or data samples file you saved to
Name: car createAl your computer to continue a session.

Date: 22 Auy 2025

Start something new

New session

Connect your micro:bit and collect movement data
to build a machine learning model.

Figure2: The f@ANew sessionodo selection

You wi ||l be r ®dta sameptes ® dp dFRigeret3hle whére you can collect some
training data. To do this you first need to connect the micro:bit to the CreateAl software, by

cli cki ng@onmecaodt ha Fijued, 2)



@micro:bit CreateAl Data samples & Save O & 0o

Action ® Data samples ® @

No data samples

Connect a data collection micro:bit or import data samples

+ Add action Train mode

Your micro:bit is not connected

Connect to record data samples

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
(Figured) . Sel ect Bluetooth afigdre4)l i ck the fANexto button

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.

What you need to connect using Web Bluetooth

R P 4

1 micro:bit Computer Micro USB Battery holder
cable

with Internet, a
USB port &
Web Bluetooth

Connect using micro:bit radio instead '

with batteries

Figure4: Sel ecting Web Bluetooth or radio connection

Follow the prompt by connecting your micro:bit to the computer with the USB data cable and
clickinBigueB)ext o (
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Connect USB cable to micro:bit

Connect the micro:bit to this computer with a USB cable so that the data collection program can be
downloaded to it.

Skip: program already downloaded?

Figure 5: Prompt for connecting the micro:bit to your computer using a USB cable

Read the instructions on the nextpop-u p  wi nd ow Next@Fidaré 6).c k

D load data ion prog to micro:bit

© Dota samples | microbtCre. X 4 In the next popup

© % createal microbit orgidata-samoies

E crostaa micotit,org wents 0 comect I
—_— B
. < o Choose your micro:bit

Select ‘Connect'

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

Select the micro:bit you want to connect (Figure 7, 1) a n d Cenhect® IFiduiie 7, 2). If you
dondt select the micro:bit, the AConnectd button wi

11



[ & Datasamples | microbit CreateAl X =

&< O ( (@ hitps://createai.microbit.org/data-samples

createai.microbit.org wants to connect

“BBC micro:bit CMSIS-DAP"

Figure7: Sel ecting your micro:bit and clicking fAC

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
CreateAl. It uses the micro:bit V2 accelerometer to measure motion in three axes (x, y, z) and
transmit back this motion data to the CreateAl web platform (typically via Bluetooth) for real-
time data collection. It also allows CreateAl to link the collected data with specific gesture
classes during recording.

This program is separate from the final program you
trained ML model with gesture-based outputs.

Once youbve installed this program fob jt|project,
cl ikki pi: pr ogr am al r e asktytimedandwetdnoeat die Rludtdoth or radio.

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

Di USB and battery pack

Disconnect the micro:bit from the computer and connect the battery pack.
You can attach the micro:bit to your wrist or an object €5

Figure 8: Di sconnecting USB, connecting battery pach a

12



Draw the exact pattern shown on your micro:bit, by turning on or off the corresponding LED
pixels, and c | Figuke9fi Next 0 (

Copy pattern

Copy the pattern displayed on the micro:bit.

Figure 9: Copy the displayed pattern and click Next

Read the instructions for pairing micro:bitonthethepop-up wi ndow and cNextc k once a
(Figure 10).

Connect to micro:bit using Web Bluetooth

In the next popup

o Choose your micro:bit
q Select ‘Pair’

Figure 10: The instructions for pairing micro:bit

Select your micro:bit and cl i ©adiro(Rigure 11). Wait for few seconds for the connection to
be established.

13



M <t Data samples| microbit CreateAl X 4 = a X
€ C @ @ ntpsyicreatesimicrobitorg/data-samples Bt L® 0

createai.microbit.org wants to pair

A B3C microtbit [vovat]

- =

using Web BI

Connecting...

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

Congratulatons 6 your micro: bit is now connected. You are
Sampl es 0 wi ndogwided tbus |in thevplatform €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.

Your data collection micro:bit is connected!

Now you can start collecting data samples to train a

machine learning (ML) model to recognise different
movements, or actions.

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

Within the fAData Sampl e sndilinadelte redognizesthe gestaresyaui | | cr eat
selected in 2.2.2.
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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

2.2.4.1 Overview of the AData Samplesod 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 sett

O micro:bit | CreateAl Data samples o & 0

a X ( _— N
{11 ]
HEEEE -~  Nameofadlion

[ 1] ]

=t (oD

~
Nirfle an action you want 2
l 1 nicro:bit to recognise

(" Live data graph ©

3

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 9 itis
not shared with anyone.

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

micro:bitbds accelerometer. The graphWhdei spl ays X
moving your micro:bit you can observe the lines change to represent movement
directions.

Options and settings menu (4):

o0 Save icon: Downloads a file containing your actions, data samples, and
MakeCode project. You can reopen this file in CreateAl to continue working on
gestures or data (option AContinue a Saved
MakeCode to edit only the coding without changing the data.

0 Home button: returns you to the home page.

0 Three dots at the top right : Opens more options to save, import, or delete
your collected data.

0 Gearicon: select your preferred language (if available) and customize the live
graph display.

0 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 Atrain

15



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 AActiono section you need to name
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.

O micro:bit | Createal O micro:bit | CreateAl

Action ® Data samples @ Action ® Data samples ©®

X X

& — e e | =

M as
Atleast 3 required H EEEE B B | " |
EEEE =88
e2EE ] | ] o _EEs
[ | EEE B a
Press to record a data ord a data
(] ] ae
sample or press button B | e a8 =B BB ss button B
on your data collection o collection
amccrts 5 B EEEEE BE8 | . N
micro:bit. E s EEES ] bit.
] § EESEE B8 B8
58 88 |
BEREE ]
B8

+ Add action a. + Add action b.

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

Next, c | i+dAdd aation 0t Hoeu fFRyueenl5) (o add a new gesture category (class).
Then, repeat the previous steps to name the new category and select a representative icon.

& micro:bit ‘ CreateAl Data samples

Action ® Data samples ©®
? |
.- D
v wave
o ]

Atleast 3 required
omo

Press to record a data
sample or press button B
on your data collection
micro:bit.

+ Add action

Live data graph (O ((Disconnect )

Figure1l5: The A+Add actiono button

After adding all the categories, you can start collecting and recording data samples.

16
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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) Youcancl i ck t he r ed fidtéhe sereahand kecotd bre sample for 1
second, like Button B.
c) Youcanclickthet hree dots next t o (FiguelGdéseloct do button
one of the following options:
o "Record 10 sampleso (1 second each), or
o iRecord sampl es rdcammentdd ) Giguced®.d s 0 (

O micro:bit ‘ CreateAl Data samples

Action ® Data samples
X
| Record
hd wave
..... 10 samples rec
Record 10 samples
Each sample has its own countdown
9] X . = Record for 10 seconds
| I | [ Record Move continuously to get 10 samples
@ B =~  make circles NG
. . At least 3 required
0
X
| - —
( Record | : )
O v  clap e o
|m |

+ Add action

Figurel6: Cl i cking on the three dots next to the record bu

The more samples you record, the better your model will be. Aim for 207 50 samples per
gesture .

After recording all the samples, the Data samples interface may look like Figure 17.

17



@micro:bit CreateAl Data samples & Save 0 & ®
Action @ Data samples @
x

L} e ( Record |+

--.. 30 samples recorded 7_,." \/ v v, \_ \/ / \/ / \/

] x
I. .l - make_circles Remrd “‘"’/\*’r m

-.. 30 samples recorded /’\ /" y, \_7_

L | N

V. e AARYAR AR f\f\/{sﬂﬂ\ﬁ/’\[\/ﬁ

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.

AddafiDo Not hi ngo or tér8presehtiwlden theanticeoiois rgsting o this
helps the model distinguish movement from no movement.
L. fl — x ® x x % x x

L ] ~  do_nothing \ / — — = — = —_— — — —
.I l. - — — f— —

2.2.4.3 Train, test and optimize your model

When you have enoughlframa mipl te 509 n c ¢ -nigbticbrrerraiedottién o m

the AStart trainingo b(biguted®. to train your ML model
Note: Aft er the training the model automatically adds
movements that couldndt be recognized)

Training a model x

The computer program spots patterns or differences in your data samples,
and uses these to build a mathematical model that allows micro:bit
CreateAl to recognise different actions when you move your micro:bit.

‘ Start training .

Don't show this again

Figure 18: Start training the ML model
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Once the model f i Miesh awinddwropensn Henegyou carhtey oud 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 Ctehrd aifarea @igure 19, 1): this shows how confident the model is in
recognizing the current movement. Higher percentage means higher confidence.

Use ®Reeofinit i csliderfFmyurenld,@), to adjust the sensitivity and see how it
af fects the model 6s confidence.

Ch e ¢ k Egtimated diction o(Figure 19, 3) area to see the predicted gesture.

< Edit data samples Testing model

a I O O ) 97%
| ] B make_circles .
a .
a
L} clap .

Edit in MakeCode D
_—

Estimated action

Figure19: The fAtesting model 0 interface

Optimize your model:

I f your model is not recognizing actions with the a
i t. CIl i EdiDavarBaniple & meigure19,4)t o r et u DataSaropledh evi fmdow
and review your data collection.

Actions to improve your model:

Gather more samples & ideally from different people 6 to capture variation in how
actions are performed.

Choose distinct movements for each action as some gestures may look too similar.
Add more sampl esdoinathinigpbe ¢ ategotwyr@d nedu
Delete and re-record any poor-quality data samples.

Once your model performs well, cl i ¢ k dedit intMale Cdde 0 b u (Figuoerl9, 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).
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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. Thi' s new group is <called
Learningo (Fi gur ebloék®thatehgble yontd pragram theamiicro: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).

BB Microsoft | @ micro:bit

l CJ Machine Leammg'
ss5 Dasic
© Input @
n

@ Music

© Led

il Radio

o Loops

ML event: A Logic
unknown v = Variables

B Math

© Extensions

I v Advanced

B Downind

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.

unknown * start

unknown

wave

Although the model checks for actions many times per
second, the code only runs when the action changes.

make_circles

clap

do_nothing
Example :
I f the model keeps guessbn
but i f it changes from fAwa

the block runs.
20



unknown ¥ stop

unknown
wave
make_circles
clap

do_nothing

unknown * stop duration (ms)

unknown

wave

make_circles

clap

is ML unknown * detected

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",thenthed On ML w abhloek cantb® yseai
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.

| tsondarto i ONIL stopd f u nhutitialsorprovides a
number showing how long the action lasted, in
milliseconds.

Example :

If the model stops detecting "clap”, this block could
display the following message:

AYou clapped for 2.3 secon
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 nowandfalse i f it i snodt

You can use it in fifostatements 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 &

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 8 or show something else.
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Certainty (%) ML <gesture name>
certainty (%) ML unknown ¥

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 &
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.

Wh e n t he Makecode editor i s | oaded, three
assembl ed, each of which is referred to one

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.

Firsttadd t wo mor e fe@ntbldtksdrem tlherMadhine Learning group, and from
theirf | oati ng memwtdelngdt afdrguie2h)kinsideviirese event blocks
add a fishow i cono or (lodatechabtie Bhsee droup of caonmamesh @hen

select an available icon or draw yourown. Next, fr om t he A Musi c dFiggre oup
22,4),add a dAstop al/l soundso command. This wi

gesture or an unknown one is detected.

on ML do_nothing * start on ML unknown ¥ start
on ML make_circles ¥ start

. show leds
show icon

. (]
show icon =

stop all sounds

on ML wave ¥ start on ML clap ¥ start

show icon stop all sounds

Figure21: Addi n t wo mor eeveitOlock ddiondasds ar t 0

Next, you will program the micro:bit to play a different tone when each one of the three gestures
is performed. FromthefiBasgrcoup of ¢ o mmaevers , | (&iguge 22 1).Anside

i On
of

ML
t he
of c
enab

this | oop,f.thedd ¢ bdmneiet ifons, Lodicowc agtreods pa to f {Figaemima nd s
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22,2). Repl ace the Atrued condition with t
Learningo groubpigueR2,ommands (

[ micro:bit & Blocks B JavasScript v

Machine Learning

N9 micrombit v2

ssn s forever

sz Basic

[0 o [ A
@ Music

© Led true v  then
on ML unknown ¥ stop

il Radio
true v  then

on ML unknown ¥ stop duration (ms)

Variables

B Math

© Extensions
W A ® is ML unknown v detected
I Vv Advanced

certainty (%) ML unknown ¥

bit to play a different tone; 1.

Figure22: Pr ogr ammi ng mi cr o:
Replacing Atrued

The ALogicd group of commands menu,; 3.
Music group of commands menu

the arrow next to fiunknowno to select

Then click on
t wo fiféth

the floating menu (Figure 23). Repeatthesest eps f or t he ot her

forever

if unknown * detected then

unknown
wave
make_circles

clap

true = then

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

Then, f mMosmot geofip of Figued@Znd)ndsadld a
doned command, inside each #ndAiféthe
gesture. Your script should now be similar to the one shown in Figure 24.

fiplay toneé. for
n st

0 atement s. S
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is ML wave * detected then

play tone for 1/2 ¥ beat until done *

if is ML make_circles ¥ detected then

play tone @ for 1/2 ¥ beat until done ¥

if is ML clap ¥ detected then

play | tone @ for 1/2 ¥ beat until done ¥

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,
itis a good practcetous e Makecodeds si mulFRgue25, 1o test the scri

< BE Microsoft | @ micro:bit & Blocks
Q
on ML wave v start
|;| Machine Learning
& Basic show icon ",
O Input play tone for 1/2 v beat  until done v
@ Music
on ML make_circles
© Led is ML make_circles v detected then
f how dcon o e
il Radio R (7o, play tone for 1/2 v beat until done ¥
C Loops ®
Bl 2 Logic is ML clap v detected then
\ on ML clap v start
= Variables play tone for 1/2 v beat  until done ¥
show icon .. w
B Math oo’
© Extensions

Simulator I v Advanced on ML unknown v start
i show leds
o m B o

Figure25:1.Usi ng Makecodeds simulatofTheonbDewnl| oha@o skbuitpon
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Click on the fACOgwead5acatddownoadtithe sanipt to your micro:bit. If you
connected the micro:bit to the CreateAl application via Bluetooth, a prompt will appear, asking
you AWhich micro:bit do you want to u¢figuR@6). Sel ect

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

Which micro:bit do you want to use?

Downloading your project on to the same micro:bit will disconnect the micro:bit from the tool. You will
need to reconnect the micro:bit if you want to record more data samples.

Same micro:bit Different micro:bit

Figure26: Sel ecting the fAsame micro:bito

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 connecNedd tt®o amo rctrionbe.t Creat e

Download your machine learning MakeCode project X

Your program includes the machine learning model you created. The

model runs on the micro:bit so you can use it without being connected to
micro:bit CreateAl.

Don't show this again @

Figure27: A Downl oad your machine | earning MakeCode pr

The next (Figure 28) asks you to connect a micro:bit to your computer, using a USB cable.
Foll ow the instMexta¢ti ons and click
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Connect USB cable to micro:bit X

Connect a micro:bit to this computer with a USB cable to download your machine learning MakeCode
program to it

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
instructi oNxtoand click

Select micro:bit

In the next popup

0 Choose your micro:bit

Select ‘Connect'

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

Then, in the pop-up menu (Figure 30), sel ect your mi cro: bi
connection has been established successfully, the script will be transferred to your micro:bit.
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“BBC microbit CMSIS-DAP" paired & Blocks JavaScript v

on ML wave v start

show icon " °

on ML make_circles v start

l-l
show icon -_..- v

® l ml Cancel

= Variables

l E show icon : : L 4
Math 2.8.8
5 © Extensions

on ML clap v start

Figure30: Sel ecting the micro:bit and pressing the

Both the MakeCode script and the ML Model you created in the CreateAl 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 Down |Dovaldad bsuFilet ™ nt manslawehodseomy of
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.

B Download as File

© Help
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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

fhandheldo micro:bit will recognize the gestures and send a different signal tothe ir ecei ver o
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 fihandhel do micro: bit needs to detect the differ
each one of them. Therefore, this micro:bit needs to use the trained ML model. On the CreateAl

software, import the ML model from the previous act
(Figure 19) to be redirected to the MakeCode environment with the Machine Learning group of

commands (Figure 20).

Then, aoddgart@eventicommand from the Basic group of commands (Figure 31). Next,

fromRadpe @roup of commamids, splidac®amanadnd and set it t
number you like. Note it down, as you will need to use the same number when programming

the Arecei vGprtdi omiaclrloy:,biyto.showieon o at smmadd ©wofhave a vi
confirmation that the script is running (for example, to show a check icon).

n pr ogranmll.st@atdh efvent to send a different numer i
i nrgada oi sendoncommaad ¢(neMLwavestattlbe t® send number 1
n ML makecirclesstat 6 t o send numbneMt cled startadn dt ot hsee fid number

. I'n this way, each recognized gesture will sen
You can either keep or delte the fshow icon & commands t hat areonal ready i
ML é s t aevent@éommands. Just make sure you remember which icon corresponds to each
gesture.

e
d
e

w o -
— ooz

After finalizing the script, download it to the fha
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on start

on ML wave v start

radio send number o

on ML make circles + start

radio send number o

on ML clap v start

radio send number °

Figure31: The final script for the Ahandhel do mic

Receiver micro:bit:

The microcbit act i ng as t heeds fordesplag the eorr@sponding 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
group of commands. Therefore you just need to open the MakeCode environment and create

a new project.

Add @mstarfio event ¢ o mmBasidgrédup af commamds (Figure 32). Next, from

t heado group of commamids, s ploacemmadd and set it to
number as the fAhandhel dd0 mser ovbiot modmandahr ams o ha
fMusicO gr oup of ceduvetteemitre:hitd solume.

Then, aotddiareceifdd receivedNumber 0 event commaRadoodroupm t he @
of commands. I nside itheéishewemdi,t iaddyictd hrrgene u fih e o fil
commands . ifol npatrhte afd d eaationu he teft mad of each equation should

contain t h eeceftedNumber 6 ar gument , whi | e tcdntain aneé gfthe par t s h

numbers sent by the fihandhel dd mhowram:obiatnRlaylanéi de ea
toneéfor a beadt cuonmimalndd o nBea suenber received{ hetect 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 Ahandhel dd micro:bit to a ba
Aireceivero micro:bit can be either connected to you
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on start on radio received receivedNumber

radio set group °
set volume @

play tone for 1 * beat until done *

until done *

play tone for 1 * beat until done *

Figure32: The final script for the fAreceiver o mi
Gesture AHandhel do n_Re.c_ e Ve 0 Displayed icon
micro:bit
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:

U Isitimportant to have distinctive gestures?

it I's it important to add a fAido nothingod category
U  What modifications can we make to the trained model or the script to optimize the
solution?

U 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.

forever

if is ML wave * detected then

play tone 1/2 ¥ beat until done

play tone 1/2 * beat until done

®

is ML make_circles ¥ detected

play tone for 1/2 ¥ beat until done

play tone 1/2 * beat until done

@

if is ML clap * detected then

play ' tone for 1/2 ¥ beat until done ¥

play ' tone QGFF-LNTE for 1/2 ¥ beat until done *

®

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, | ocated at the fAMusicodo group of commands.
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play melody ﬂD]D]D]D] at tempo @ (bpm) until done ¥

play melody dadadum v

in background =

Keep in mind that if you choose melodies (or multiple tones lasting more than 1 second) you

have to:

1. Selecti n Backgroundo

i nstdcaalowa hewfgésture tolstoplao n e

melody that is playing, and play a new one immediately.
2. Use atrue/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

Q Variables
J Machine Learning

Make a Variable...
222 Basic

o Input set is_playing ¥ tn°

¢» Music
change is_playing ¥ byo
© Led

il Radio YwYaﬁaMes

C' Loops is_playing ¥
>3 Logic

= Variables

E Math

© Extensions

I v Advanced

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
(CreateAl 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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clap * start on ML unknown ¥ start

on ML make_circles ¥ start on ML wave ¥ start

show leds

_ .
show icon

»
is_playing ¥ to o set is playing * to °

stop all sounds

all sounds

forever
is ML wave ¥ detected and * is_playing *

melody dadadum * in background ¥

is_playing * +to o

is ML make_circles * detected and * is_playing ¥

melody ode * in background *

is_playing ¥ +to o

is ML clap ¥ detected and *

melody prelude ¥ in background *

is_playing * +to o

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, t he i Al
Dance coachbo
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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 Al-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 s t u d eunderstaiding 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 Al-dance coach to generate a sequence of 3 different movements, and 2) an
Advanced solution which enables the Al-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

sol

studentsé level if you will implement both
The concept
Apart from the accelerometer, thein-bui | 't Button A and B, as well

used for the needs of this level.

b) On Loge released
L The dance sequence s ol'ulolaycd
Yol Lmo\tch‘.na {cons 4 (offcjpomhnj Jouml;]

B —\3 rompts the ?(ayer to pres)
F Button B
a) On Butten A

Pressed ‘
Y c) On Butien B
A rnew dance sequence Presse

of 3 movey b aencra\{cd J/
J f’laxer - F(’.Y'\FOYM) the sequence
micro:bit = check whether the glayer

‘/ ”S'quence %qurc/«‘ed i
succeedy or foi b

o = promf:{ {o press LOE)O

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
ALOo (f éccdisplayedtopromptthe 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 handl er
Starto, and AOn ML Make Circle Starto.

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. t he 3 di f feventeblodks). iP@gramivihgétreese locksdwill 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 th
AMoveOrder o) that wil |I(sebflowchastandl pageStl)er i n t he game

set  success = tno
set  MoveOrder - tuo

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.

1 No two consecutive moves in the sequence are identical. Thisway,the 'On MLé st @&r t

block can be used to recognize the new move.
T The fADo_nothingo and fWwedknnhisteved moves are not
1 The player/dancer can perform the same move multiple times in a row, and will still

count as one move.

2.2.2. Programming 1 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 CreateAl editor
and upload your previous .HEX file project (Get Started A Continue a Saved Session)

Retrain your model (Figure34,1) , as this step is required. Click tt}
MakeCodeodo button and s el ekgure34Re)s. e tT hteon Dcdfifjuseukl tfi SBal voecok
34, 3), and give the file a new named this is essential to avoid losing your previous coding.

Finally, <c¢lick the qHgdre 34, 4) tocoru& in tBeoMblkeGoddEditot. o n (

O micro:bit | Createal Data samples

o - & Resetto cefaut bocks

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

on start:

show a LED

button A pressed: logo released: button B pressed: On ML wave start: On ML circle start: | On ML clap start:

*the dance sequence *starts the dance challenge *recognizes the wave *recognizes the circle *recognizes the clap
is displayed by updating the variables gesture

isg gest
CreateDanceSequence(), Show string S

gesture

rates 3 random moves

(move 1, me
Set the variables to: ‘
= 7 success =0 )
Show icon MoveOrder = 1 St S B
sequence generated Gl

GameOver =0
Show string L Show string B current_move = 0 play the “wave” tone
*prompt to press Logo *prompt to press Bution B -
M

CheckMo

compares current

*CheckMove()
If correct:

plays melody da_ding

change MoveOrder by 1
*moves to next step

(*) The events "On ML... starts" are triggered ELSE:
automatically several times per second. The
function CheckMovel() will enly be called to plays melody wawawawaaa
check the dancers' moves when the variable

‘ sets GameOver =1
GameOver equals 0; otherwise, the Dl

recognized moves will be ignored.

If last move is correct:

plays melody prelude
sets GameOver = 1
“ends the game

Button A

In order to implement Level 2, a number of variables and functions! 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 Avemntblock,whickgi n wi t h
islocatedinthefil nput 0 group of cbweckhmeumeed to indludescomdnandd hi s

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
functionisnamedi Cr eat eDanceSequenceo.

1 Using functions help organize code into reusable blocks, making the program easier to manage and understand.
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button A pressed:

*a new dance sequence of
3 moves is generated

CreateDanceSequence()

generates 3 random moves
(move 1, move2, move3)

Show icon Vv
*sequence generated

Show string L

*prompt to press Logo

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.

ok w

the letter ANO wildl be displayed on the LED scr
about to be generated,

the fiCreateDanceSequenceodfunction will be called (presented schematically in Figure

34),

a fAticko icon wildl be displayed to verify that

the ALO letter wildl be displayed to prompt the

Optionally, a fiplay giggleo command can be add:

make the process audible (Figure 36).

M on button A * pressed

play giggle * until done ¥

show string “ custom function
-TT7

CreateDanceSequen co,function:

N—

- .
show icon (I 4

show string o

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

The next step is to createt h €reaieDanceSequence 6 f uncti on.

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
fimovelq fimove2q and fmove3 a 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 frandom_number § 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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fprevious_random_number 0 dhat will store the last random number, to prevent two identical
moves in a row.

First,gotot he fAVari abl es 0 digweBp, 1)ard createrthma afodemen(ioned
variables by <cl i cki ngbutom(Figure87, B Mmaikgehe aorréd@ondinga b 1 e 0
name tothepop-up wi ndow, and clicking fAOko.

==Microsoft | O micro:bit & Blocks B JavaScript v

Q Variables

Machine Learnin
g g Make a Variable...

set previous_random_number v to °
change previous_random_number ¥ byo

Your Variables

movel v

ML event: move2 v

unknown v = Variables S

@ previous_random_number v
© Extensions

random_number v

B2 & 9 =
I v Advanced

Figure 37: 1. The fAVariablesodo group of commands; 2. The
Next, go click on the AAdvancedo menuFigue38 i nd t he
1) . Select this group and cl i ¢igure®d8d, 2)timtee ppMp k e a Func

menu, type the name of the function to the corresponding text box (Figure 39, 3), and press
fi D o nFagare 39, 4).

BB Microsoft | & micro:bit & Blocks I JavaScript

CJ Machine Learning ~ Functions

Basic

Make a Function...

Input

Music

Led

,..|| Radio

Loops

Logic

ML event: Variables

Math

unknown v

Extensions

Advanced

4 A aye
i= Arrays

Figure 38: 1. The fAFunctionsodo group of commands; 2. The
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I LJ Machine Learning —

58 Basic
b on ML wave v start
. L

Edit Function

Add a parameter T Text 4 Boolean B Number i= Armay 4 LedSprite =l Image

LTSS CHl CreateDanceSequence | @

e ol
| [Ep—

Figure 39: 3. Typing the name of the function; 4. Press

At the beginning of the function,y ou need t o s préviodshadom awlimber ¢o ft of

-1, to partially prevent that the last stored random number is not identical to the new one?. Then,
addfarfilndex & rlooo P4 Pi2gyr doopsm gheufp of commands (F
40, 1). Set the range from 0 to 2, as you need only 3 different values to label your 3 moves.

& Blocks B JavaScript v

CJ Machine Learning ~ Loops
2% Basic

repeat ° times
© Input do
@ Music
© Led

LGS CLl CreateDanceSequence @

while false v set previous_random_number v to o

do

A Logic

S
= for index v from @ to °
= Variables

do

E Math

© Extensions
for element value v of listw

a = lA Advanced do

fw Functions

Figure40: Adding the Afor index from O toéd comma

I nside the |l oop, add a fAiset random_numbepckt oéd comn
randomédoV¥alkigure4l(2) fr oMattohegrfoup of Figuoema)nSets (
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 mathemati cal Apick randomofunction wild. return
3, so the previous_random_number can be set to -1 for example.
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-
remainder of o / °

22 Basic

e ot @ @

n Music max v of o and ° LULIGSTLN CreateDanceSequence @

Led absolute of ° set previous_random _number v to °
Radio

] Machine Learning &

for index v+  from @ to °
square root v °

d
Loops e set random_number v +- °

LOgiC round v °
Variables
pick random o to °
o constrain ° between ° and °
© Extensions

Ao K ’ napofrom lwohighto lwohigho
vance
l f(,‘) T—— pick random true or false
Figure4l: The #fApick randométoéo command in the fAMatho g
You also need to add a fAiwWhileéd | oop and substitute

from the Logic group of commands (Figure 42), to ensure that the last stored random number

is differentto the new one. Thisisdoneby comparing fAprevious_random_numb
number 6. When these variables are equal, the funct.i
Arandom number o variabl e.

338 Basic
© Input
¢» Music

RULISS UL CreateDanceSequence @

m set previous_random_number v to o

.|I|| Radio for index v from @ to °

do
set random_number v to pick random ° to °

whil~  false »

© Led

B Math

© Extensions

IA Advanced
f.a Functions

Figure42: Substituting fifalsed with a numeric equal compar.i
Then you need to add an fAiféthenéelse iféthenéelse |
of commands. I n each statement, you will add a nume
of the comparison, you need t o pparbotteeconpaison,ar i abl e
you need to type the different values that the vari
based on the value of the index, you wil!/l set the
take the temporary wvmbeereodooVvathaebheandoemthis way, th

different ID number each time a new sequence is generated. Finally, set the value of
Aprevious_randoarohumbandomon ¢ hdeasure that the prexibus e
random number differs when a new loop begins2. 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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Fomctin ®
v @

set random number + to pick random o to e

& while previous_random mumber - =

random_number -

do
set  random_number *+ to pick random o to o

if ¢ index = =v° then

set movel + to | random number -

else if index> =+ () > then @
set movez * to | random mumber =

else if {  index~> =+ (@) wen @

set movel » to | random_number -

®

set  previous_random number = to | random number -

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 ficall CreateDanceSequencebo

like Figure 44b.

Functions

Ridic Make a Function...
© on button A v pressed

Loops
i ° ® pisy! giggle v |lantil done ™

Logic
Your Functions b =iriog o

show icon , " v
A

Variables

Math call CreateDanceSequence

Extensions show string o

call showDancechallenge

Advanced

call checkMove

Figure44: a. Adding the fAcall

Create

& on button A v pressed

play giggle v until done v

show string “

call CreateDanceSequence

show icon _-' v
B

show string o

DanceSequenceo

42
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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 thisbuil-i n component wiOhlogosdieaseddd wi t h t he
eventblock, | ocat édutd ng rtchuep fio f (FigueemSha nd s

K DIUURD JS|

CJ Machine Learning

aill Radio

v/ pressed

Loops

Logic

. touched
Variables

released

long pressed

© Extensions

I A Advanced

Figure45: The fAon |l ogo releasedo command | ocated in the

When the logo is released, the micro:bit should reproduce the generated dance sequence.

Then, after 1 second, a pattern wild.l be displayed
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).

on logo released ¥

---\

1
ShowDanceChallenge_function 1

EVE ()M 1000 ¥

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 t o the AFuncti onsaddpgsstheap of comr
AiMake a Fhuttoetini omlde AEdit -Fpunwitmhndow, polpick on the
parameter to add an argument that will be a numeric value. Name the function
AShowDanceChaglpledgeo e o atFigurh47)ainndu npor efsise IfidDo(n e O .

.. . . 1
Edit Function Q

Add a parameter T Text >4 Boolean B Number = Array 4 LedSprite E Image

() move

. ShowDanceChallenge

| A T - =

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 (t h enov@dargument), a different icon
is shown and a matching sound is played. For example, ift h mmovéd ar gument i s

1 1, the function displays the fivavedicon and plays thetonefiLow A0 ;
1 2,itdisplayst h emaké circlesoicon and plays thetonefi Mi d d;l e A0
1 3,itdisplayst h elapdicon and plays thetonefi Hi g.h A0

I n short, by taking tnowd namd daeanmngswhichdamgem@ve t he i
will be shown and played.

So, pl acfeetanren®ékesbenée. el e ciohdi b & obogichr gmowulpe of
commandsi nsi de the function. From the same group of ¢
in each Ai Eacbhtagaeamenon wil/l equate the argument
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).

0]
fir
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L[4+ Ll ShowDanceChallenge [TV @

else if £

else if

Figure48: Dr agging and dropping the fimoved arguments

Then, asdod/ icen 0i command Basion dgrheupi of compeynds, and
toneéfor 1 beatf uoMischh dgpgi@eup of commands, inside e:
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.

function [T INITONE move (A

play tone for 1 * beat until done *

else if move = % o thel@

show icon =) »
"

play tone QEUITEIECRLE for 1 + beat until done T

else if

show icon o »

play tone m far 1 v beat until done =

Figure49: The AShowDanceChallengedo function

The function can now be insertedint o t he @ On Ileegegtcommand. el@aveverdsince
the function recemovedssinpuhendthreg amgmutmeimt FfAmoveod receiv
of the gesture (i.e., 1, 2 or 3). then this function should be called 3 times, once for each dance

move (movel, move2, and move3). Ther ef ore, the final ion | ogo r el

e
like Figure 50.
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on logo released v

call ShowDanceChallenge movel w

call ShowDanceChallenge move3

pause (ms) @CE:R4

show string o

show icon

Figure50: The final #@Aon | ogo releasedd script

Button B

Pressing Button B enters the player/dancer into play mode. This is indicated by the

resets fourrgame
variables so the player can start a new attempt of the sequence/dance from the beginning. The
game variables are:

T Thesucessd variabl e whhethdr thé cuddntc moveematches the
sequence. Ifitdoes,i t takes the wvaliue tfalkoe.s Itfh el tv ad ocuees nfidOt
Button Bis pressed,t hi s v ar i a b,lasanéwsattesnptbegihso i 00

1 ThevovieOrderd v ar i a brdcks thevdurreat position in the dance sequence and
takes values between1and3.When Button B is pressed, this var
it starts checking movements from the beginning, and therefore starts with the first
move.

1 T h &arfieOver dvariable which controls whether the game is active or it is over. If the
game is active the var i althégamdiadvar, the vahable val ue 0 0
takes the value filg and the rest of the gestures are ignored. When Button B is pressed,
this variable is set t o sfbiee, allowinog themgesiuresat e t hat
blocks to start checking for movements.

1 Theurdnt_moved v ar i a bstores the kDiotthe move that the player/dancer
is performing. This variable is updated during thet h r e eML& ©n aeventd, namely
fon ML wave starto, fion ML make WhenBuattbneBs s

t

ar
is pressed, the variable is set to fA00, i

t t o
o] ndi
Important note: The Button B script does not call the any functions. However, it enables the

i OML é& t aleatnilig 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, fr onputdt hger oiup of commands onrbstterrBtpressed detert code t he

command. Then plsagioev isné&iideg mmamd fBascn gheupi of
commands, and type the Naitbteedr ¢irSoou p Noefx tc, o ngnoa ntdos tthoe
the four aforementioned variables. Inside the eventblock, p| ace the f ol | ws&i ng comma

success to 0 0 ;set MoveOrder to 1 0 ;set @ameOver to 0 0 ;set éurrent_ move to 0 0 The
final Button B script should now look like Figure 51.
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on button B * pressed

success v to o

MoveOrder + to o
GameQver + to o
current_move + to °

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 i On ML é svéenahiotks:

 on ML wave start
I on ML make_circles start
1 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" , Aiclapodo or Aimake _circ
However, this only happens when the AGameOvero vari
for the ML model to check for movements while the game is still active. Therefore, each of the
Ml events wi lilthebd gdtnatwda méhntanwhi ch wi ll trigger a nut
iGameOver 0 equalrtdOalbnisei dies t he #fAi f 0 sshtoavt e ndeormt@ mnpalnadc e t h e
associated with the recognized gesture, an dp ltahye tfione éf or 1locbmemand. unt i | dot
Then, addt tbher fentd nocovdrmadreadthe numeric values 1, 2 and 3 for
t h en MiL wave startdo , onhvié méke_circles startd a ondviL ilap start orespectively.

Finally, each event handler should call a function that will verify if the move matches the
sequences. This functi on amdiwil be pdsioned atrthe end &f & e c Kk Mo v e O
if statement script, as schematically represented in Figure 52.

47



on ML wave v start

play tone for 1 v beat until done ¥

set current_move v to °

CheckMove_function |

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

Importantnote2: The nfi MLé ®t avtent handler only tri
changes from the previous onetoanewone.That 6 s why we made th
consecutive moves in the sequence are identical.

gger s when
e assumpt.i

The purpose of this function i sinlnewilkcthegenkratedf t he pl a
dance sequence. It thereforec o mpar es t he peprasgnted liy$s h eLordhe maveo

variable) with the expected move (represented by the fimovelq fimove2d orfmove3d v a k)i abl e

based on the current step (represented by the current value of the iMoveOrderd v a ). Iftheb | e

current move is correct, the game continues, settingtheval ue of the fAsuccesso var

If the move is incorrect, the game ends. Inthiscase, the value of the fisucces
to A0O0, the LED scr een fhilue méloaypaysa fiskul |l 06 icon, and

I f the value of the fisuccesso variable is set to Al
value of AMoveOrderodo is set t odisplasarthdamdeonpiday er wi ns
a success melody plays. Howe v er , if the value of the fAsuccesso

i Mo v e Ovadableidos not s et cdnfomafioB melodytplayes to indicate that the last

move was correct), and the value of the fAiMoveOrdero
So, first go to the fFs andtmake rmonewgfunotionp Namé it ¢ o mmand

fiCheckMove 0 Thenad d ar éfi henéel se i féthené®locemmdnrd hfemem!| s

t heogiido group ofl osemthandach standoe nBeonotl eaadnd oapne rfiat or an
fequald ¢ o mp arrench part of the operator (Figure 53).
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viaunnic Leariiy

Basic
Input
Music
Led
Radio
Loops else if <
Variables
Math

Extensions

Advanced

nsi de t

he

na

t hen

(

d
t h

Figure53: Adding two fAequal 6 comparisons
Theand® oper atsowhetherh wok condi ti ons are MoveOederdoTher ef or ¢
variable is eqaadntmbw 01 v aanmda bttdtehiefovékoq uvaar i abl e,
t heuccesso variable will be set thefdvaQideroT hvears arhd ewii sl
equal to 2 and the fcurrent move o variable is equal tot h enové20 , or MovéOrderbe i
variable is equalto 3 a n dcutrehtenov@ ovariable is equaltot h emové3 o(Figure 54).
'Function@
if MoveOrder v = w ° current_move v | =
set success ¥ to°
else if MoveOrder *+ =+ ° current_move ¥
set success ¥ too
else if ¢ MoveOrder *+ =+ ° and ¥ current_move ¥
set success ¥ to°
else
Figure 54
I f none of the above happens, then the gsme shoul
successto 0 0 ametlGameOverto 10 t oelehhestiat ement to indicate
ended without succeéaosw. | Alosto , odndndaln& pléy melodya i
wawawawaaa in background & command t o mak EBigufe&5).l ure evident
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if : MoveOrder *+ == o ‘ current_move * =

set success ¥ too

current_move ¥

current_move ¥

success * to o
success ¥ to °

play melody wawawawaa + in background =

C)

Figure 55

Next,addanfi f ét & e;ciondi t isuwaesswequahto lastafement. Inside this condition
add iafné @ sceon di t MovaOrderotghal ta 3 $tatement to instruct the script what
to do if all moves are correct (Figure 56).

play melody wawawawaa + in background =

Figure 56

Therefore,addt he f ol |l owi ng ¢d® mmaantdison oo fifdetddadieOcenota di t i on:
10 shfow | comm @pl@&andoddpreludeuntidone 6. Th e nplaymaodyda #
ding until done 6 a nahange MdveOrderby 1 6 ¢ o mnoatnhdelsed secti on, to inst
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the script to c oMavaOrderé

iBengamequiat #fo ,3he After th
f u n c tscriptshiwd look like Figure 57.

=
function QOESEETEY (A)

if Movedrder * current_move * ="

mowvel ¥

current_mowe ¥ = ¥

move? ¥

current_move ¥ = ¥

movel v

set GameQver * to °

play melody wawsWawas ¥  wntil dene ¥

if Success ¥ = ¥ ° then

if MoveOrder =

set GameODver ¥ too

play melody prelude v until done

]

until done *

change MoveOrder ¥ by o

®
®

else

play melody ba ding *

Figure57: The final script of fACheckMoveo functi

Now t hat the function 1is

ready, you need t
that, the 3 events should look like Figure 58.

o calll it
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on ML wave ¥ start on ML make circles * start
if GameOver ¥ if

show icon

0
play tone for 1 ¥ beat until done v play tone for 1 ¥ beat until done ¥
set current move ¥+ to o set currenit_move * to °

call CheckMove call CheckMove

® ®

on ML clap * start

if GameQver ¥ =¥ o > then

play tone [@UFNEN for 1 + beat until dome w
set current move ¥ io °

call CheckMove

®

Figure58: The final script for the three fAon MLést:

The code is almostready. Afinalst ep i s ©Omwstagd dewa@n fi themidrobgdnr uct
what to do when it startsupandtoi ni ti ali ze some of ondieetdoeventr i abl es.
blockf r om Basicé f§roup of.Plcoamesmamldds 0 command, and turn or

middle LED light. Then add the following commands to initialize the corresponding variables:

fset success to 0 0 fset MoveOrderto 0 0 a setlGaimeOver to 1 0 Optionally, you can add

a sdivolume © command Musioom gtrhoeu pi, and s et ersuresthanttel ue t o Al
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.

set  success » too
set  Moveorder - tno

Figure59: The final script for the filon starto ev
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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
availabletmeand your st.udentso6 | evel

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.

on start:

show a LED

button A pressed: logo released: button B pressed: On ML wave start: On ML circle start: |l On ML clap start:

*a new dance sequence of *the dance sequence *starts the dance challenge *recognizes the wave *recognizes the circle *recognizes the clap
5 moves is generated is displayed by updating the variables gesture gesture gesture

ShowDanceChallenge() Show string S
“the challenge starts If: t If:

Loops = DanceMoveList

Set the variables to:

displays the dance moves with success =0
GameOver =0

— Show string B

Showliconv. “prompt to press Button B
*sequence generated

Show string L

*prompt to press Logo

s current_move Danc:
MoveList{MoveOrder]

If correct:

plays melody da_ding

change MoveOrder by 1

*moves to next step

(*) The events "On ML... starts" are triggered ELSE:
automatically several times per second. The
function CheckMovel() will only be called to plays melody wawawawaaa

check the dancers' moves when the variable

. sets GameOver =1
GameOver equals 0; otherwise, the ~ends the game
recognized moves will be ignored. —

If last move is correct:

plays melody prelude
sets GameOver = 1
“ends the game

Prerequisites (in additionto  Solution 1 ):

1 Familiarity with arrays/lists, including creating and accessing elements by index
1 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 CreateAledi t or and upl oad your previous
Continue a Saved Session) as explained in 2.2.2.1

2.3.2.1 Stepl: Create the variables and the arrays

Variables:

BR Microsoft | D micro:bit

3 Machine Learning — Variables

§8# Basic
Make a Variable...
© Input ’

@» Music

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

© Led
il Radio
C Loops
32 oo

© Extensions

Vari abl e Name Type riptipon

3dz00S 3 a Numbe I ndicate if the curre
the dance move.
Success=1 if the danc
Success= 0 if the dan
a2dShNRSNJ Numbe Tracks the current po
sequence (0 to 4)
Mov eOr defri r=s0t move the
perfor ms.
MoveOr dearh=1 second mov
perfor ms.
é
Mo v e Or dietrhme 4f i ft h move
perfor ms.
We start counting fro
|l ists/ arrays indexes
DIF YSh @S NJ Numbe Controls if the game
GameOverhk® dance chal |
GameOvernt+h®e dance chal
started yet and the r
ignored
LINE OA 2 dza yNJ y Numbe Temporary variable st
o]

r
number t prevent con
moves in sequence gen

N} YR2Y Py dzYo SNumbe Temporary variable fol
random mo)vedurli n seqluL
(1 = "wave", 2 = "mak
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https://createai.microbit.org/

Arrays :

Choose the Advanced category (1), and select Arrays (2) . Dragthefis et | i st to array o
(3) block into the workspace . Click the arrow next to list (4) and choosefinew var i(53.bl eéo

Name the array and data (6) by entering (use the + and i icons) the values provided in the
table below.

== Microsoft | O micro!

fe Functions
mz
& Text
B Game

P Images

© Pins

Variabl e N Description
DanceMovelist A list of 5 random int
circles, 3=clap). repr

I NN} &8 2F p ydzyoSsequence moves.
For exampl e:

Index 0 1 2 3 4
DanceMovelList 1
v v v
wave wave make circle

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 selecti Mak e a F y3).clfneedad@dd arguments (5) and named them as
described in the table below.
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BE Microsoft | micro:

Functions 3

© Led
Make a Function...
all Radio
c Loops
4 Logic Edit Function
= Variables

Add a parameter

P Images

@ Pins

X Text >4 Boolean < LedSprite & Image

PSSt dosomething '

Functi on Name Descr.i tion
Ly AMalltiA 1 S
T Initializes gl obal Vo
LESEUN 1nicialize | each time a new game
f Triggered on the B®t:1

/NI 4S5y OS{Slds,

1
1
¢tKS TFdzyOa2y [ KS 1T
g AGK KISy 0Saz @ T
I NEdzy Sy (50 y OS2 G T
K2t Ra GKS ydzyoSH
RFYyOSNJ Y2@3S o6 (K
{ K265 yOS/ KIffly
1
1

Generates a random s |

moves for DanceMovel
consecutive moves ar
Triggered on the Pre:
Checks if each det e-c

> wawe,mak e
passed as an
matches the
Pl ays instant feedba
Handl es game over or
TriggeMbd<gasture> S]

ci-pcktéesap)
argumen |
dance mo

Di spl ays the dance s/
and corresponding to
bet ween moves.

Triggered on fALogo R
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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
MoveOrder: t he variable keeps track of the playerés c
GameOver : indicates if the game is active (0) or ended (1).

=A =4 =4 =4

fonctin ®

DanceMovelist ¥ to

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 .

Index 0 1 2 3 4
DanceMovelList 1
+ + v
wave wave make circle
The function is triggered each time a new dance <ch
event.
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T Taal.U W CreateDanceSequence @

set previous_random_number * to o

= for index * from @ to o

d
@ set random number ¥ to pick random o to o

B while previous_random_number ¥

do
set random number ¥ to pick random o to °

DanceMovelist v set value at index ¥ to random number v

set previous_random number ¥ +to | random number w

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

event.

iies LY ShowDanceChallange @

for element value ¥ of DanceMovelist ¥

do
if value v =w o then

play tone for 1 ¥ beat until done ¥

else if value v =w ° then @

play | tone for 1 ¥ beat until done ¥
else if value v =w ° then @

show icon

play | tone QUTUNN for 1 ¥ beat until done ¥
e o

5.Function: CheckMove(DanceMoveName): Thi s f unct

corresponding

on

checks

to determine whether the dance attempt is successful. It is triggered by each. Itis triggered on
each AOn ML <action name> Startso

For each movement , t he functi on

movement in the dance sequence.

event

ver

f

from

es i
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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 usleted@&arectyt(3),d&shpuss .
a heart icon, plays a celebration melody, and
1 for “Wave"
2 for “Make Circles”
3 for “Clap”
4

{umimm DanceMovelane  (A)

Dancefovelist + pet value at  Movelrder «

success ¥ to o

success ¥ to o
Gamelwer * to o

play | melody wawowawaa * until dome ¥

®

o iF

success v = v o then

play melody prelude = wntil done =

else e

play melody ba ding = until done =

change MoveOrder + by °

-
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2.3.2.4 Step4: Add code to the events

Event Description

Coding Blocks

1.0OnStart event: when the micro:bit
starts

on start

show leds

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 N icon, and displays "L" ("Logo")
to prompt the user to click on the micro:bit
logo.

B on button A ¥ pressed
play giggle * until done *
show string o
call Initialize

call CreateDanceSequence

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.

on logo released *

call ShowDanceChallange
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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 A new dance attempt is
starting (the dance
- MoveOrder to 0 A check movements
from the begining

- GameOver to 0 A the recognition/game
is active. It allows the gesture blocks to
start checking movements.

The function does not call the
CheckMove f uncti on: it
starto ML Learning
requests to the CheckMove function ,
each time a gesture is recognized.

on button B * pressed

show string o
set success ¥ to o

set MoveODrder * to o

4. Machine Learning Events:
1 On ML wave Start

T On ML clap Start

T On ML makeCirlcle Start

The events are automatically triggered
when the machine learning model detects
t he "wave", ficl apd
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 ha
the studentds attem
success or failure), it does nothing.

© |0

movement number 1
4

5 on ML wave v start

until done =

play tone m for 1 = beat

call CheckMove o

@ o}

movement number 2

& on ML make_circles * start

if GameOver v =w o

I.I
show icon -_.-l -

until done =

play tone for 1 = beat

call CheckMove °
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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.

Y
Data sent over
i micro:bit radio
A == >
0 A
)
Dat llecti Radio link ) )
9 r:.c(::ooi:tlon milcrobh micro:bit CreateAl
icro:bi :

Why two micro:bits?

One micro:bit acts as the "data collection" and the other as the "radio link". Thisway,thefid at a
collectiowmwanmisemna: bitts data to the Aradio |1inko
micro:bit transfers the data to the CreateAl ML model.

When are two micro:bits necessary?

Only during data collection, recording samples, training, and testing the CreateAl ML model.

After training, export the model and flash it to one micro:bit (the data collection one) for
standalone used no 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 CreateAl "Connect” window,
select "Radio connection i
requires two micro:bit V2 boards"
and click "Next".

Follow the on-screen instructions:

What you need to connect using micro:bit radio

@J;l?

Micro USB
cable

2 micro:bits

Computer

V2 only with Internet & a
USB port

Connect using Web Bluetooth instead

Battery holder

with batteries

Next

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

CreateAl ML. Follow the instructions (steps 1 to 4).
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