The Heart of My Robot Friend

Use the energy you stored up to give your robot a heart. Learn how to

use events to change 'state variables' and reshape your program's
behavior in real time.



Courses

e Grades 3-12

Materials

e Microbit/phone and computer
e Internet connection

e Cardboard, scissors and a couple of rubber bands to hold the phone against
the cardboard

Description

This activity rounds off the introduction to variables and events by teaching the
concept of "state variables". Students will see how events can modify variables
that a main loop is constantly reading. This lets them observe how a user's
action can dynamically change the core behavior of a running program.

Educational Objectives

e Understand the concept of a "state variable".
e Use events to modify the state of a program.
e Observe how a main loop can behave dynamically based on variables.

e Build a prototype with different operating "modes".

Start (10 minutes) - The "Moods" of a Program

1. Welcome the students: "Congratulations, you've charged the robot!
Now, what do we do with all that energy? We are going to install a
heart. But not just any heart, one that can change its rhythm, as if
it had moods."

2. Introduce the new kind of variable: "Before, our variable only counted
upwards. Now, our variables will describe the robot's current
'state'. For example, its heart will be in a 'calm' state or a 'racing’
one. These are called state variables."



3. Explain how it works: "We are going to program tilt events to
change the robot's state, and we will watch its heart react
instantly. It's like controlling its pulse with our own hands!"

State Variables: The "Mode" of the Program

Up to now, our variable was only good for counting. But a state variable is
much more powerful. It doesn't just store a number, it describes the "mode" or
"state" the program is currently in. Think of a video game character. It can be
in the "walking", "running" or "jumping" state. In our case, our robot's heart
can be in the "sleeping" state or the "awake" one. State variables are the

memory that lets a program know how it should behave at any given moment.

The Pattern: Events That Control a Loop

In this project, two parts of our code will work as a team without ever touching
each other. They talk through the variables! * The Main Loop: It's the engine.
It takes care of the continuous action: animating the heart. But it doesn't
decide the speed on its own; on every cycle it reads 1ongPause and
shortPause to find out how long to wait between one drawing and the next. *
The Events: They are the controls. They wait for an action from the user
(tilting the device). When one happens, their only job is to write a new value
into 1longPause and shortPause. The loop reads, the events write. The
variables are the message they pass to each other.

Development (20-30 minutes) - Building the Dynamic Heart

1. Now that they understand the difference between a counter and a state
variable, it's time to put this advanced programming pattern into practice.

2. Guide the students through the instructions for building the
animated heart and the events that control its speed, as detailed
below. It's key that they spot the indirect "conversation" between the
events and the main loop.



Closing (5-10 minutes) - A Conversation Through Variables

1. Once every heart is changing its rhythm, it's time to look closely at this
powerful design pattern.

2. Ask the class: "The main loop and the events are not connected
directly. So how does the loop 'know' that it should speed up?
How do they talk to each other?" The answer is: through the shared
variables. Use the reflection section to lock in this fundamental idea.

Reflect

In this project, variables don't just count, they control behavior. What is a
"state variable"?

Explain in your own words how the main loop and the event blocks talk to each
other if they are not connected directly.

What other "states" could you give your robot? Maybe a "racing" state where
the heart beats very, very fast, as if the robot were running?
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