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Girls into Electronics 2026
Student Guide

This guide will introduce you to the Arduino microcontroller platform, the Grove Beginner Kit for
Arduino and basic programming skills. This guide is designed to give you the skills and
confidence needed to undertake your own Electronics projects.

Contents

TaLugoTo 8T o34 To] o [H TP ST P PP 2

The Grove Beginner Kit fOr AFQUINO ......uiii i esree e e e e e st re e e e e s s e s s aabaeeeeeeseessnnnsnnns 2

Arduino IDE —setting Up and iNTEIrfACE .....ooouuiiiiiiiiiiieie e s e e e e s s e s sabaeee 2
UsSIiNg Desktop ArdUINO IDE ........eeiiiiee ettt et e e s e e e e s nneees 2
Explaining SETUP() @Nd IOOP() .eeeeerrrieeiiiiie ettt e ettt e et e e e e ate e e e e bb e e e e e at e e e e e treeeeennreeeeenreeas 3
D] o U] =4[ a T4 T o [ = o RSP SR 3

EXBICISES ittt e a e s a e et 4
EXercise 1 — BIINKING QN LED ....ccocuiiiiiciiiee ettt e e e et e e e te e e et e e e e ant e e e e ensteeeeennteeeeennrenas 4
EXErcise 2 — BUZZING the BUZZEN ......uuviiiieee ittt ettt e e e e e ettt e e e e e e s eaate e e e e e e s senntsaneeeeeesesnnsnnes 6
Exercise 3 — Pressing button t0 LIght UP LED .....ueeiiii ittt e e tnre e e e e e e e arnnes 7
Exercise 4 — SoUNd SENSItIVE LED ......cceiiiiiiiiiieiieieeieenee ettt sttt 8

About the UK Electronics SKills FOUN@TION .....cccueiiiiriiiiiiieeeeeree e 9

© UK Electronics Skills Foundation
ukesf.org | info@ukesf.org 1 Registered charity number: SC043940


mailto:info@ukesf.org

“@’;

UK Electronics
Skills Foundation

Introduction
Today’s session is designed to introduce you to using a microprocessor called an Arduino and

using sensors.
There are many Arduino microcontrollers, but they all work in a similar way. We will use the

Grove Beginner Kit for Arduino.

The Grove Beginner Kit for Arduino
This kit has an Arduino board and a set of sensors, with some input and output devices

integrated into it.

Arduino IDE - setting up and interface
The Arduino IDE is where the code is written and uploaded to the Arduino board.

Using Desktop Arduino IDE
Board Manager for choosing
the correct board and port

= a X . .

Serial Monitor for
communication with
=~, the Arduino

& sketch_aug27a | Arduino IDE2.3.2

Verify the syntax File Edit Sketch Tools Hel
of the code ——f L5}

sketch_aug27a.ino
1 wvoid setup() {

Upload the code 2

.

5

oid loop() { Editing pane where
code is written

Qutput
Sketch uses 444 bytes (1%) of program storage space. Maximum is 32256 bytes.
Global variables use 9 bytes (8%) of dynamic memory, leaving 2839 bytes for local

Output console for
error messages and
information

Target Arduino and
COM Port

Ln5 Col 1 ArduinoUnoonCOM® 0 B

Figure 1 Arduino IDE interface

Create a new sketch (File > New Sketch). Figure 1 shows a new sketch and labels the

important features of the IDE.
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Explaining setup() and loop()

The setup() function describes what the Arduino needs to do once, for example, initialise a
sensor or start a serial communication protocol to communicate with a computer or peripheral.

The loop() function describes the things you want the Arduino to do repeatedly, in a loop. For
example, measure temperature, output a sound on the buzzer or display something on a
screen. This is where most of your code will go and can be considered the main program of the
Arduino.

Debugging and Errors

You can use the verify button in the IDE to check if you have written your code correctly and the
upload button to upload the finished code to your board. If there are in your code, the IDE
will warn you and stop you from uploading it. You will instead need to work out the cause(s) of
the errors and “debug” your code. Some common causes of errors/bugs are: spelling errors,
missing semi-colon(s) (;) at the end of code statements or undefined variables but there are
many more. Debugging can take time and patience is key!

Note: errors will be printed at the bottom of your IDE, usually in red or to highlight that
there is anissue. However, the IDE does not always point you to the exact line of the code
where the error exists, and you may have to look through your code several times to find the
source of the error.

You are now ready to start the exercises!
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Exercises
Exercise 1 -Blinking an LED

Blinking an LED is a simple program that blinks a light on and off and will introduce you to the
development environment. It is also a good test to check your connection to the hardware as
well as the hardware itself.

Step 1

In your empty sketch, before the setup() function, define the name and pin number of the LED
you will use (in our case, the Grove kits’ red LED is connected to pin D4, and is written on the
top left of the Grove kit board). Therefore, we will define our LED pin to be digital pin number 4
(You don’t need the “D” for the digital pins):

int ledPin = 4; //Define the name and pin number of the LED to blink

Step 2

In the setup() function (the code that runs only once) we need to declare whether the pinin
question should be an Input or an Output. The LED should be defined as an Output. We can do
this with a function called pinMode() as shown below:

void setup() {
pinMode(ledPin, OUTPUT); // Initialize the ledPin as an output.

}

Step 3

Next, in the loop() function we will define what we want our LED to do. This function will run
through the code in a loop, forever. Since we want to blink the LED we need to decide when it
should turn on and off and for how long it should stay in each state.

We can implement this using a function called digitalWrite() which either turns the LED ON by
outputting a High voltage to our LED pin or a Low voltage.

To keep the LED in a state for some period of time we use the delay() function. This function tells
the program to wait for a certain number of milliseconds before moving on to the next line of
code.

These two functions result in the following code:

void loop() {
digitalWrite(ledPin, HIGH); // Turn the LED on (High, 1, or 5V).

delay(2590); // Wait for 250 milliseconds.
digitalWrite(ledPin, LOW); // Turn the LED off (Low, @, or @V).
delay(2590); // Wait for 250 milliseconds.

}
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Step 4

Once you have completed the above code click the verify button and sort through any errors
you encounter. Once you are clear of errors, you’re ready to upload your code.

Plug in the Arduino board to the USB port. Click the drop down menu in the top bar as shown in
Figure 2. From here choose “Select other board and port...”.

sketch_apr22a | Arduino IDE 2.3.6
File Edit Sketch Tools Help

"P Arduino Uno N -

sketch_apr2 & Arduino Uno Va
COM9

1

Y select other board and port...

w N

4 pinMode(ledPin, OUTPUT);
Figure 2 Arduino IDE — drop down menu

In the window that pops up make sure “Arduino Uno” is selected in the left-hand box and the
right COM portis selected in the right-hand port like in Figure 3. Then click “OK”.

Select Other Board and Port

(o €

Figure 3 Arduino IDE - Select board and port

Click on the “upload” button in the top left and wait for the code to be loaded onto the Arduino
board.

If you see your LED blink, congratulations! You’ve written your first working Arduino code.

Your turn

1. Edit the code to change the amount of time the LED stays on.
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Exercise 2 — Buzzing the Buzzer

In this exercise you will learn how to use the buzzer on the Grove kit (next to the red LED). This
code will play a tone on the buzzer that lasts one second and then pauses for one second
before repeating.

Step 1

You can delete the code you wrote in Exercise 1. Before the setup() function, define the name
and pin number the buzzer is connected to (D5 on the Grove kit) and the frequency of the tone
you wish to play:

int buzzerPin = 5; //Define the name and pin number of the buzzer
int toneFrequency = 200; //Frequency of tone in Hz

Step 2

In the setup() function declare whether the buzzer is an input or an output. To play a tone on the
buzzer, the pin needs to be defined as an output:

void setup() {
pinMode(buzzerPin, OUTPUT); // Initialize the buzzerPin as an output.

}

Step 3

In the loop() function, define the actions for the buzzer, starting with a tone of 200 Hz for 1
second (which we have to define as 1000 milliseconds), then turn the buzzer off for 1 second,
and repeat.

To play a tone on the buzzer the Arduino language provides two functions: tone() and noTone().
They both need the pin number that the buzzer is connected to as arguments, but the tone()
function also needs the frequency of the tone to be played:

void loop() {
tone(buzzerPin, toneFrequency); // Play a tone of 200 Hz on the buzzer

delay(1000); // Wait for 1000 milliseconds or 1s.
noTone(buzzerPin); // Turn the buzzer off.
delay(1000); // Wait for 1000 milliseconds or 1s.
}
Step 4

Once you have completed the above code click the verify button and sort through any
you encounter before uploading your code.

Your Turn

1. Editthe code to change the frequency and duration of the tone to explore the different
sounds you can make.
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Exercise 3 — Pressing button to Light up LED

In this exercise you will build on your code you wrote for exercise 1 to make it so the LED only
lights up when you press the button. So, you will be using an input sensor — the button and an
output- the LED. The button on the Grove kit is at pin D6.

Step 1

Before the setup() function, we will need to define the name and pin number of the LED, like we
did in exercise 1, as well as defining the name and pin of the button and what state the button is
in to start with. The states will be represented by “LOW?” if off and “HIGH” if on.

int ledPin = 4; //Define the name and pin number of the LED
int buttonPin = 6; //Define the name and pin number of the button
int buttonState = LOW; //Define the state of the button to start with

Step 2

In the setup() function we need to declare whether the pin in question should be an Input or an
Output. The LED will be an output again, but the button will be an input.

void setup() {
pinMode(ledPin, OUTPUT); // Initialize the ledPin as an output.
pinMode (buttonPin, INPUT); // Initialize the buttonPin as an input.

}

Step 3

Next, in the loop() function we will write code that checks if the button is on (HIGH) If it is then it
will turn the LED on. Otherwise, it will turn the LED off. To do this, we will use an if-else
statement.

void loop() {
buttonState = digitalRead(buttonPin);//this checks the state of the button
if (buttonState == HIGH) { //This is the condition you are checking
digitalWrite(ledPin, HIGH); //The LED is turned on if the button is on
} else {
digitalWrite(ledPin, LOW); //The LED is turned off if the button is off

}
}

Step 4

Once you have completed the above code click the verify button and sort through any
you encounter before uploading your code. Press the button and see the LED turn on.

Your Turn

1. Edit the code so that the buzzer sounds when you press the button.
2. Editthe code so that the button controls both the LED and the buzzer.
3. Editthe code so that frequency of the buzzer changes each time you press the button.
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Exercise 4 — Sound sensitive LED

In this exercise we will make the LED come on when it detects a noise. For this we will be using
another input sensor, the sound sensor. On the Grove kit the sound sensor is pin A2. This
means itis an analogue pin. We will need to refer to the pin as “A2”.

Step 1

Before the setup() function, we will need to define the name and pin number of the LED, like we
did in exercise 1, as well as defining the name and pin of the sound sensor.

int ledPin = 4; //Define the name and pin number of the LED
int soundPin = A2; //Define the name and pin number of the sound sensor

Step 2

In the setup() function we need to declare whether the pin in question should be an Input or an
Output. The LED will be an output again, and the sound sensor will be an input.

void setup() {
pinMode(ledPin, OUTPUT); // Initialize the ledPin as an output.
pinMode(soundPin, INPUT); // Initialize the soundPin as an input.

}

Step 3

Next, in the loop() function we will write code that checks if the sound is over a certain
threshold. Ifitis then it will turn the LED on. Otherwise, it will turn the LED off. To do this, we will
use an if-else statement.

void loop() {
int soundState = analogRead(soundPin); //This checks the sound level
if (soundState > 400) { //This test if sound value is above 400
digitalWrite(ledPin, HIGH); //The LED is turned on if the button is on

} else {
digitalWrite(ledPin, LOW); //The LED is turned off if the button is off

}
}

Step 4

Once you have completed the above code click the verify button and sort through any
you encounter before uploading your code. Clap your hands and the LED should turn on.

Your Turn

1. Editthe code to change the sensitivity of the sound sensor so it only detects certain
levels of sound. Can it detect when you are speaking?

2. Editthe code so that the light sensor controls whether the buzzer sounds. When the
light sensor detects a bright light like a mobile torch light, then the buzzer sounds.
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About the UK Electronics Skills Foundation

The UKESF exists to encourage the pursuit of careers in electronics and support industry in
developing excellence in the sector. We do this through:

e Encouraging more young people to study Electronics by providing resources and
experiences to develop their interest

e Connecting the most capable students from leading universities with employers and
supporting their professional development to equip them with work-ready skills and
experience

e Skills advocacy on behalf of the Electronics industry, including apprenticeships and
research

e Collaborating with industry partners and stakeholders to build relationships and secure
the future pipeline with a community of Electronics Engineers.

We are an independent, UK based charity working to address the skills gap in Electronics
through raising awareness, promoting interest in young people, supporting the development of
those who choose electronics, and building relationships to ensure a thriving sector.

This can only be achieved by working collaboratively, and to date, we have worked with more
than 100 employers from across the industry, 30 of the UK’s leading universities, and over 850
schools.

Registered charity number: SC043940

www.ukesf.org

Connecting the most
capable students from
top universities with
leading employers

@
L3 5.4 /. e

University Industry
UK Electronics
Skills Foundation

\/

Skills advocacy on
9 behalf of the
Encouraging more Electronics Industry
young people to ® 00
study Electronics . . -
School

“Moving beyond talk about the skills shortage to take positive action is what
the UKESF is all about.”
Stewart Edmondson, CEO, UKESF
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