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WORKPLAN ON ARDUINO BASICS by Mercy Aboh. 

CLASS DESCRIPTION: 

In this class students will acts as robotics Engineers, programming the Arduino board using 

components like sensors and LED along with the Arduino app already installed on their 

computers. 

Total Class time: 2hrs 15minutes. (That is if you are having the class just once. 

Including 10 minutes break at each half of the whole class.)  

*I have split the classes for you into two halves; you may choose to have the whole 

class on Arduino taught in two days, or two outreaches. 

CLASS OUTCOMES: 

 Students will learn what programming is all about. 

 Students will learn about the various components on the Arduino board. 

 Students will learn how to draw circuits as well as build circuits using the Arduino 

board and the breadboard as well as run programs on the Arduino software 

application. 

MATERIAL LIST -The Kit to teach each class will include: 

 Computer systems (with the Arduino app already installed) 

 Arduino board 

 Breadboard 

 Raspberry Pi (if needed) 

 USB cables 

 Component packs (in each containing jumper cables or wires, resistors, LED bulbs, 

sensors, potentiometer…) 

 A Multimeter 

PRE CLASS SET UP AND PREPARATION. 

Preparing to teach this class, go through the activities yourself so that you can get familiar 

with what the students will be doing. Pair the class in groups of 3s and 4s. 

* The Arduino class session will be spilt in to two halves; the first will be on discussing 

the various topics required to be learned before they go ahead to build circuits. 
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FIRST HALF 

INTRODUCTION: 5 minutes 

Today, we will be Robotics Engineers; Robotics Engineers build Robots for various purposes 

to make life easier for people using all kinds of materials to achieve this purpose, one 

example is the Arduino. 

Before we go into discussing about Arduino, I’ll like for us to talk about programming a 

little. 

PROGRAMMING 

Programming has to do with writing a set of instructions for the computer to follow using a 

programming language, for example, C++, C, Python, e.t.c. 

For instance, when working on the Microsoft word document, you click ‘Ctrl S’  on your 

keyboard (i.e. giving the computer the instruction or command to save your work)  and your 

computer responds by carrying out that instruction( i.e. it saves the document). 

You can ask them to define what programming is in their own terms. 

*This is a brief summary and history of how the Arduino started and why it was 

created. The students might find it interesting that the whole point is to PLAY with 

components and see how they can use it to solve problems. 

What is an Arduino?? 

An Arduino is an open source technology that comprises of both the hardware (Arduino 

board) and the software (the Arduino application – Arduino IDE [Integrated development 

Environment software] 

‘Arduino can be used to develop stand-alone interactive objects or can be connected to your 

computer (such as flash, processing, e.t.c.)’ – Massimo Banzi, one of the creators of 

Arduino. 

The Arduino has opened the gateway to ‘homemade technology’ – my term. This is because it 

allows the building and creation of electronics with components such as sensors, LED bulbs, 

jumper cables and assembling them on the Arduino board or breadboard without need to 

have a professional do it for you.  
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One of the reasons why the Arduino board was created was to encourage ‘TINKERING’. 

Massimo (mentioned earlier) says ‘We believe it is essential to PLAY with technology, 

exploring different possibilities directly on hardware and software - sometimes without a 

defined goal’. The makers of Arduino encourage people to just get their hands on 

electronics and work on something regardless of the result. 

Arduino is also used to build electronics and robots, in a nutshell. 

*When teaching on Arduino, it is important to let the students know that there is no 

one way to build anything, be as practical as possible! 

 

 

 

BASIC COMPONENTS ON THE ARDUINO UNO BOARD:  5 Minutes  

There are various types and colors of the Arduino board, the one we will be using is the 

Arduino UNO and here are some of its components 

 The Microcontroller  

 3.3 Volt regulator 

 5 Volt regulator 

 USB port 

 Reset Switch 

 Pins 

 ICSP Connectors 

THE MICROCONTROLLER 

It is the heart of the Arduino board, being the largest component on the Arduino board; it 

has a memory of 32kb. It is the brain of the Arduino boards that collects and reacts to the 

signals from the outside world. 

*Now, you could add as a comment during class that even though it might seem 

intimidating and complicated at first, once they start building, they will understand a 

lot more. 
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The microcontroller collects the instruction which is sent from the computer and follows 

those instructions to react to signals from the outside world via sensors. 

 

THE 3.3 AND 5 VOLT REGULATORS 

They regulate the voltage coming into the Arduino board from a power source, (either from 

the computer or a battery). 

 

USB PORT 

The USB Port is an opening on the Arduino board that allows the collection between the 

board and the computer using a USB cable. 
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RESET SWITCH 

The Reset switch resets the microcontroller to start program all over again. This is because 

an already ran program will remain in the controller even after the power goes off. 

 

PINS  
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#Analog Pins- provides 0-5 Volt inputs. 

#Digital Pins- provides 0-5 Volt inputs. Sensors are placed here to get signals from the 

outside world and give that information gotten to the microcontroller. 

Other pins are the 3.3v and 5v regulators. 

 

 

*The pins are called female headers and can be connected to another board 

(Breadboard) which has more female headers to aid much more complex connections. 

This can be done using the jumper cables (wires). 

*Jumper Cables are thins cables of various colors used to transfer information and 

voltage to the bread board from the Arduino board. 
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ICSP CONNECTOR 

The ICSP Connector is the in circuit series program connector. 

*The ICSP connector may not be mentioned during class because it is irrelevant to 

what will be taught. 

 

SMALLER MICROCONTROLLER 

Smaller microprocessors add USB functionality to the Atmega chip. *May not be useful 

for now. 

*Remind the students of what programming is, allow them see the connection between 

a computer system and the Arduino board, highlighting that microprocessor of an 

Arduino board is like the C.P.U. of a computer system which helps to carry out 

instructions. 
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*It is advisable at this moment to play videos of people’s creations using the Arduino 

so that you can stir up an interest to start building circuits and creating things 

(tinkering). See the useful materials I suggested at the end for videos to play. This 

should take about 10 MINUTES. 

 

CIRCUITS: 10 Minutes. 

We cannot go ahead and start building just yet; we have to gain a little knowledge on 

circuits so that it will help serve as a guide in building circuits and creating things. 

A circuit is a closed loop that electrons can travel in. A source of electricity, such a 

battery, provides electrical energy in the circuit. Unless the circuit is complete, that is, 

making a full circle back to the electrical source, no electron will move. 

Types of Circuits Concepts (Connections) 

. Connection in series  

.Connection in Parallel 

The main difference between these connections is that in series circuits, the current 

through each of the component is the same and the voltage across the circuit is the sum of 

voltage across each component. In a parallel circuit, the voltage across each of the 

component is the same and the total current through each component. 
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Simply put, connection in parallel means branching circuits where you have different paths 

that the current can flow through, while connection in series means that you have only one 

path in which the current can flow. 

Components of a simple Circuit 

.Input 

.Resistor 

.Output  

.Ground 

*That is, Input, (something…) and then Output. You can determine what goes in 

between. For example, a resistor, sensors or a switch could be components that go in 

between. Ground is the end point of current flow in the circuit after which it then 

goes back to the beginning (input). 

 

PROGRAMMING AN ARDUINO BOARD.: 10 Minutes 

The Arduino has its own programming languages which is not so different from the C 

programming language. For people like me who don’t know how to write the Arduino 

programming language we are in luck, the makers of Arduino already install example 

programs in the Arduino app, in which we can compile and run on the Arduino board. An 

example is the BLINK program I mentioned earlier, there are a lot more others like the 

FADE and also ones you can use on sensors.  

 

 

*I do not have a fully grasped knowledge on programming languages but I advice to 

watching tutorial videos on how to write the Arduino programming language, or you 

could download codes that look like what you will be needing for your own personal 

project so that you can adjust the values and inputs that have already been writing 

down by a professional. 
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Here is what the Arduino app interface looks like: 
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Assuming you have the Arduino app already installed on your computer here are photos to 

describe the steps to finding the examples. 
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*The check symbol at the top of the screen represents compile, while the arrow 

represents run program. 

Explain to the class how to get there, and by Clicking ‘run program’ and the data will be sent 

to the Arduino board. 
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THE SECOND HALF: It must not be taught on the same day as the first half, if 

there is time you could give the class 10 minutes break and resume for the second 

half afterwards.  

NOW, let’s start practically! 

You can show them what each of the components look like. 

 

A switch 
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Jumper Cable (wire) 

 

 

LED bulbs    
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A resistor wire 

 

CONNECTION IN SERIES TO LIGHT AN LED (Circuit BUILDING): 15 Minutes 

Components: 

 .Input- 5V 

 .Resistor 

 .Output-LED (It has a polarity; positive-Anode, and negative- Cathode) 

 .Ground 

Circuit Diagram: This is a guide that leads you through the assembling process of the 

circuit to build. 

The Circuit diagram of the connection of an LED, and a resistor in series. 

 

*the last symbol is the symbol for ground (GND). 

Note: Before we go into building the circuit with a breading board, I’d like for us to 

look at a few bread boarding rules. 

 This rule varies for different types of bread board, for this type; 
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The ‘hole’ in each row are connected with one another, that is to say that once there is 

current being supplied to one ‘hole’ in a row, the rest of the ‘holes’ are connected so that 

you can have more components added to that particular source (pin). The columns are not 

connected with one another. 

The division at the middle of the bread board only means that the two sets of row in a line 

on each side of the bread board are not connected with each other, only the ones in each 

division. 

 The same goes for column, in this type of bread board, the ‘holes’ in the column by the 

side of the divisions at the middle are connected (the ones with + and -). But the 

holes in each row of the division at the middle are connected (ab..ij). *(I really hope I 

explained it well). 
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*You can test if the breadboard’s fine using a multimeter and jumper cables (wires)  

What the Circuit looks like: 
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IT WORKS! 

NOTE: LED bulbs 

.Anode – positive (+ve): The longer leg of the LED 

.Cathode – Negative (-ve): The shorter leg of the LED. 

*The shorter LED will go to ground (GND) on the Arduino board or bread board while the 

longer LED goes to the positive side. (That is 5V). 

*CAUTION: DO NOT ASSEMBLE OR DISCONNECT ANY OF THE 

COMPONENTS WHILE THE ARDUINO IS BEING POWERED. THIS 

MAY CAUSE DAMAGE TO THE ARDUINO BOARD. DISCONNECT 

THE USB FIRST BEFORE ANY ADJUSTMENT WILL BE DONE! 
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CONNECTION IN SERIES WITH: ONE SWITCH, AN LED BULB AND A RESISTOR: 

20 Minutes. 

Components: 

  1 Switch 

 LED bulb 

 Resistor 

 Jumper wires (cables) 

 Breadboard 

 

Circuit diagram of a resistor, an LED, and a switch all connected in series: 

 

The circuit is completed only when the switch is pressed or closed. This will be indicated 

when the LED goes on. 

*Explain how the switch works and then let them figure this one by themselves. Give them 

about 10 minutes to discuss and try out, *in their group, building the circuit.  

Use another 10 minutes to explain the process to the class if need be. 

What the built circuit looks like: 
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*Use the pictures above and your circuit diagram as a guide to building your own 

circuit if you like. 

Note that the pin connected from the digital pins depends on the program (example, 

the blink default program) you are running on your computer, so check which pin you 

have declared to use. 
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CONNECTION IN PARALLEL USING TWO SWITCHES: 15- 20 minutes 

Recall to the class the difference between connections in series and Parallel and then 

explain to them using the circuit diagram how it can built using your own breadboard. This 

should take about 10 - 15 minutes. 

Components: 

 LED bulb 

 Resistor 

 2 Switches 

 Jumper cables 

 Breadboard 

Circuit diagram for a parallel connection using: 2 switches, a resistor, and an LED 

bulb.  

 

Now, let’s see what the built circuit looks like. 
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*Carefully take note of where the jumper cables are landing on, you will see that at 

least one of the pair in each switch is connected to a jumper cable. 

Note the following steps to assembling this connection so that you can get it right. 

 Connect one of the ends of 2 jumper cables to 5volt, then the other to GND 

(ground). That is; yellow-5V and green- GND. 

 Connect the other end of the ‘5V jumper cable’ to anywhere on your bread board. 

The whole column or row now serves as ‘5V‘. 

 Connect the other end of the ‘GND jumper cable’ to anywhere else on your 

breadboard. The whole column or row now serves as ‘GND’. 

 Your LED (the shorter leg) will then be connected to GND and the longer leg to some 

place on the breadboard. 

 Now, connect your resistor to 5V on the bread board.  

 Connect the other end of the resistor to somewhere else on the breadboard with 

which two new jumper cable will then be connected to (the short red ones). 

*Note that there is no one way to have this connection; I am simply describing what 

you can see in the photo above. 

 These two jumper cables will then be connected to one pair each (Pair 2) of the 2 

switches which would have already been placed at a free space on the breadboard. 
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#Recall 

 

 The other pair (pair 1) will then be connected with new jumper cables. 

 Notice the free end of the LED bulb (the longer leg), connect the new jumper cables 

to it, that is on the same row or column depending on the breadboard. 

*The circuit is now completed. 

The LED will come on when either of the switches is pressed or held down with your finger. 

Now give them another 5 minutes to see how they can connect the component in a 

different way from the one shown above.  

 

* You should give the class another 10 minutes to take a break  

 

CONNECTION IN SERIES USING: TWO SWITCHES, AN LED BULB, AND A 

RESISTOR: 10 minutes. 

Let them do this by themselves. Encourage them to discuss it for a while before building. 

Components: 

 LED bulb 

 2 Switches 

 A resistor 

 A breadboard 

 Jumper cables 
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Circuit Diagram of a series connection using 2 switches, an LED bulb and resistor.   

 
The built circuit: 

 

*I think this picture is self explanatory, just follow the circuit diagram. 
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*A zoomed version so you can see the connection better. 

 

Only when both switches are pressed, the LED comes on.  

 

That will be it about circuits and breadboarding.  
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CONCLUSION: (10 minutes)  

Your wrap up with the students should be a discussion about the design process that 

they went through to build their circuits. Ask some questions to start the 

conversation:  

 What steps did you need to go through to design your circuits? The process 

used for real life engineering projects may have a lot more detail, but it has 

the same essential parts. A diagram like the one on the right can help to 

illustrate these pieces of the process. 

 
 Did this class(es) change your opinion about technology? 

 Has this class(es) now influenced you in your approach to challenging or 

intimidating things? 

 How? 

 What might be some similarities between our class today and working on a 

project in the real world?  

 

 

 

 

Gather 
Information

Plan

Build

Test

Evaluate
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USEFUL MATERIALS 

 . WEBSITE TO DOWNLOAD ARDUINO APP: www.arduino.org or use this link 

https://www.arduino.cc/ 

 VIDEOS TO PLAY FOR THE GIRLS: TED: Massimo Banzi (2012 Global) ; youtube video -

What most school don’t teach you. *Interesting things shared in those videos. 

 BOOK ON ARDUINO: Getting Started with Arduino by Massimo Banzi. 

 

 

 

 

Thanks for reading through this workplan, I hope you found it interesting, fun, and helpful. 

I also hope that it will help you teach girls during your outreaches that technology isn’t 

really as complicated or difficult as it may seem. 

Mercy Aboh. 

http://www.arduino.org/
https://www.arduino.cc/

