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Activity Title: Finch Robots with LittleBits 

Summary: After working with Finch Robots, you will create a mock Finch with Little Bits, and 
program it do to simple tasks using an Arduino.   

Materials List: LittleBits Steam Student Set, LittleBits Arduino, Computer. 

Introduction/Motivation:  Working with the Finch Robot in Scratch is interesting, but is only 
challenging in very complex projects. With the Arduino, we will be coding in C++, which acts as 
an introduction to procedural programming languages. 

Pre-Requisite Knowledge: None, but previous work with a Finch Robot is strongly suggested.	

Preparation: The Arduino application needs to be downloaded and installed. If it already is 
(check with your instructor), you can skip directly to the activity. To download it, go to 
https://www.arduino.cc/en/Main/Software in your browser, and download the appropriate 
version for your computer.  
 
Lab Activity:  
Finch Robot Overview: 

 Finch Robots are programmable tools that you’ve (hopefully) worked with before. As a quick 
refresher, let’s look over the parts of the robot.  



Finches have several sensors that they use as inputs to interact with your code. LittleBits won’t 
have quite as many sensors as the Finch (for various reasons), but we will be able to create a 
rough draft of one. The sensors we will use will be the Light Sensor and the Temperature sensor, 
and the outputs we will use will be two wheels and a RGB led. 
 
Also, while working with Finches, we used Scratch/Snap! to program them. However, using 
LittleBits, we will use the Arduino’s programming tool, which uses C++. But we’ll get to that 
later. 
 
Working with LittleBits:  
 LittleBits are interesting electronics that allow you to invent in ways limited only by your 
creativity. Let’s break open that box!  

 
This is the Steam Student Set. Inside it is many small, magnetic building blocks that click 
together if you hold them on the correct side. Try connecting some of them!  
 
To start, let’s connect power, a slider, and an LED together.  
  



  
Grab one of the batteries, and connect it to the p1 Power littleBit. Connect this bit with the ‘i5 
slide dimmer’ bit, and then the other side of the slider to the LED. Use the switch on the p1 
Power bit, and then use the slider to dim or brighten the LED. This is a very simple introduction 
to how the Bits fit together, so let’s move on to something more complex.  
 
Making a Mock-Up Finch: 
 For this activity, we’ll make a mock Finch that we’ll program. Open up the packing your 
Arduino LittleBit is in, and we’ll get started.  
 

 
Assemble your Finch similar to the picture above. Make sure your motors have their switches set 
to Var, your light sensor is set to Light, and your temperature sensor is set to Fahrenheit. 
 
In this example, I connected the light sensor with the input A0, and the temperature sensor with 
the input A1. I connected my wheels with outputs 7 and 9, and my RGB with 1. The input D0 is 
NOT used in this activity, but can be used with the understanding that it only operates under 
digitalRead() conditions (e.g. is only reads a 1 or a 0. This is explained in greater depth below).  
 
Be very sure that your inputs (light sensor and temperature sensor) are on the correct side of the 
Arduino, with the outputs on the opposite side. For reference, use the USB port on the Arduino 
to set your perspective.  
 
 
 
 



Setting Up the Arduino: 
 To use the Arduino, we’ll have to use the Arduino IDE, which is an environment to write 
code in. You can download it here: https://www.arduino.cc/en/Main/Software Select the version 
that is appropriate for your system, download it, and install it.  
 
 Once you have it installed, open it. Under “Tools”, find the “Boards:” menu, and select 
“Boards Manager” from the top. In the search bar of the window that comes up, type in 
“littlebits”, and install the board that shows up.  

 
 Now, return to the “Boards:” menu, and select the board you just installed. It should be near 
the bottom of the list. You’re now ready to start coding! 
 
Coding the Arduino: 
 The Arduino IDE uses C++ to code it, and, once you open up the board, you may notice that 
you’re provided with two methods: setup() and loop(). Methods are small batches of code that 
run at specific times. For instance, setup() runs only once: when the Arduino turns on. Loop() 
runs until your turn off the Arduino, repeating the same code. Let’s take a look at setup(). 
 
Setup(): the setup() method contains code that tells the Arduino what the inputs will be, what the 

outputs will be, and any code that needs to be run specifically once. Here’s an example of 
what that code looks like:  



  
 Let’s explain what some of this means: 
  Serial.begin(9600): When you connect your Arduino to a computer, and you turn on the 
power for it, your Arduino uses this code to form a connection with the computer. You can use 
the Serial Monitor to receive output from the Arduino. 
  pinMode(pinNumber, OUTPUT/INPUT): pinNumber represents the input or output 
pins on the Arduino. See the diagram below.  

 
In the example code above, the variables lightPin or tempPin really just stand for these inputs, 
such as A0 or D0. rgbPin stands for one of the outputs: 1, 5, or 9.  
 analogWrite(outputPin, value): analogWrite() and digitalWrite() are the methods that 
control the outputs of the Arduino. Since all outputs and inputs are technically just different 



values of voltage, controlling the outputs works by manipulating the voltage. We’ll go more in-
depth with this later. 
 
 Loop(): The loop() method repeats every time it finishes running the code within the 
method. Here’s an example of what the loop() method might look like:  

 
analogRead(pinNumber): This code is how you take in an input with the Arduino. Using an 
input pin in place of pinNumber, you take in an integer ranging from 0 to 1023.  
 
digitalWrite(outputPin, HIGH/LOW): Similar to the analogWrite(), this method outputs to an 
output pin. However, unlike analogWrite() which uses a value ranging from 0 to 255, 
digitalWrite() simply uses HIGH, which represents max voltage, or LOW, which represents no 
voltage.  
 
Serial.println(variable): If your Arduino had Serial.begin(9600); in the setup, and is connected 
to a computer, you can open up the Serial Monitor in the Arduino IDE. Serial.println(value) will 
print out the value to the Monitor. 
 
delay(value): delays all processes for the amount of time (in milliseconds). For example, 
delay(100) will delay the program for 1/10th of a second. 
 
And one more, not in this program:  
digitalRead(pinNumber): Reads the value, either a 1 or a 0, from the pinNumber input.  
 
And that’s all the methods that you’ll need. Let’s get programming! 
 
Coding the Mockup Finch:  
 Using the methods above, we can start coding! First off, let’s declare variables. Variables 
are names we use to represent values with our code. For Arduino code, programmers like to 
name the inputs and outputs, in order to keep track of what goes where, in terms of code. This 
would look something like this: 



 
Now, we need to make our setup() method. Depending on your inputs, it might look something 
like this:  

 
You can also write in any code that you want to run once. For your code, replace all the input 
and output pins with their correct variable declaration names, as done above. 
 
 
 Now, let’s write the loop() method. First, however, you need to learn how to use the 
wheels, since your Mockup Finch should have a pair. 
 
 Recall that all outputs and inputs are simply different levels of voltage. The wheels turn 
faster the higher the voltage. However, if you look closely at the bits for the wheels, you’ll notice 
that there are three options: counterclockwise, variable, and clockwise. We can’t use ccw or cw, 
because that would mean that wheel could only turn one direction, just at different speeds 
(depending on the voltage).  

Variable, however, works differently. Try taking out a slider bit, connecting it with a 
power source, and putting the other end on the wheel bit (set to var). You’ll notice that, when the 
slider is all the way to the left, the wheel turns one direction, while if it’s all the way to the right, 
the wheel turns a different direction. Variable setting on the wheel interprets 0 voltage as 
counterclockwise, and 5 volts as clockwise, with 2.5 volts not moving the wheel at all. 

 
Now that you understand the basics of how the wheels work, this is how they look in 

code format: 

  
 
As you can see, analogWrite() writes to the wheel output, using an integer. These 

integers can range from 0 to 255, as discussed before. However, since we know that the wheels 



work with a voltage of 0 to 5, we’ll multiply the voltage we want by 51 in order to get the value 
that works with analogWrite(). 

So what does this code do? Since our wheels are on opposite sides of each other, we have 
to make sure they spin opposite directions, in order to have our Mockup Finch move in one 
direction. We set the right wheel to 0 voltage, which means it moves counterclockwise, and then 
we set the left wheel to 5 volts, which means it will move clockwise. Play around with different 
directions in order to confirm the mechanics of this.  

 
What about inputs? With inputs, we’ll most likely used an if-else statement, along with 

analogRead(). Let’s take a look:  

This code, using analogRead(lightpin), checks to see if the value, which is between a 
range of 0 to 1023, is over 200. If it is, we’ll move the Mockup Finch one direction, or the 
Mockup Finch the other way if the value is under 200. Under that, we print the value to the serial 
monitor, and then delay a tenth of a second. 

 
Testing Your Code: So you’ve created some code, and you’re wondering if it works as 
intended. First off, in your Arduino IDE, click the “Compile” button. This will run through your 
code and let you know if there are any errors with your code. If there are errors, think about how 
to fix them! Feel free to use the Web if you cannot think of any solutions. Generally, these errors 
will be syntax errors (missing a semicolon at the end of a line, for example). 
 

Compile	

Upload	



If your program ‘compiles’ correctly, you can upload to your Arduino. Make sure your 
Arduino is powered up, your Arduino IDE is open, and your Arduino is connected to your 
computer. Follow the steps under “Setting Up the Arduino” to make sure everything works 
correctly. At this point, simply hit the ‘Upload’ button, and your code will upload to the Arduino.  
 
Additionally, you could open the Serial Monitor discussed previously in the activity. To do so, 
select “Tools” from the menus, and select “Serial Monitor” under “Tools”. When you’re 
uploading your code, make sure your Serial Monitor is NOT open. 
 
 
 
 And that’s everything you need to know! We didn’t discuss using the Temperature 
Sensor, or the RGB LED, but using the methods discussed above, the same concepts apply to 
those bits as to every bit. Experiment! Additionally, there are other bits you could include that 
aren’t discussed in this module at all. Mix and match! 
 

 

Below is some example code, for reference purposes. Make sure you learn how individual 
methods work, and the specifics of coding the Arduino. 

 

 


