
Rotations Lab Activity 
 
Introduction/Motivation: 
 
While driving a car, it is critically important to keep eyes on the road and the dashboard at all times. In 
modern cars, and some older models, microcontrollers are used to adjust different parameters in the 
car as needed. For example, in hybrid or electronic cars, the gas pedal of the car doesn’t open the 
throttle to let air into the combustion chamber. It actually measures the amount of weight on the pedal 
and the car’s computer converts that to electrical flow instead. In this lab we will work with the 
components in a LittleBit STEAM kit to study the relationship between electrical flow and rotation speed 
of a small motor.  
 
Materials list: 

 2 Micro-USB to USB adapters 

 littleBits p1 Battery Power Module 

 littleBits 5v Battery Adapter 

 9v Battery 

 5v Battery to Power Cable 

 littleBits p3 USB Power Module 

 2 littleBits w1 Wire Modules 

 littleBits w6 Arduino Module 

 littleBits i3 Button Module 

 Slider.ino File Downloaded 

 littleBits i5 Slide Dimmer Module 

 littleBits i13 Light Sensor Module 

 littleBits o2 Long LED Module 

 littleBits o21 Number Module 

 2 littleBits o2 Motor Modules 

 2 littleBits Wheels 

 2 littleBits Perforated Boards 

 Masking or paint Tape (should be able to block light) 

 Timer and Calculator 

 A Windows, Linux Machine, or Mac computer with 
the Arduino programming software 

 
Procedure: 
Background/Preparation: 
You should know how to read and understand ISO C++ code. It would also be beneficial to know modify 
code to suit your own purposes. 
 
Activity: 
This lab activity can be completed by one student, however a team of two or three members can work 
together to compete it as well. The lab should take about 45 – 60 minutes. Students will design a circuit 
without the Arduino module first and then use an Arduino code to replace one of the LittleBits pieces in 
the circuit. 

 
Start by studying the sample circuit on the next page. Note that one of the motors serves as a stand to 
hold the circuit.  
 
Assembling the LittleBits: 

1. Take one of the littleBits wheels and place tape over all of the holes, except for one of the larger 
ones as can be seen on the top wheel.  This will be important for the second activity 

2. Take your o21 number module and switch it to read voltage. 
3. Attach the littleBits wheels to motor modules, then place the motor bit without the 

wheel with tape, below the other on the perforated board. The trick is to not let the 
wheels come into contact with each other as the taped wheel will be in motion. It may 
be a little tricky to get it to balance. 



 
4. Snap the i5 slide module to the o21 number module, followed by your working taped 

wheel motor bit. Snap the i5 slide to the p1 power module 
5. Snap your circuit on to either of the perforated boards. Use the example picture as 

guide. 
6. Attach the battery. 
 

 
 

 
 

The First Activity: 
Check to make sure the slider module is at its far left (minimum), and then Turn on the littleBits. 
Observe what happens when you move the slider slowly to the right. What is changing? How does 
changing the slider affect the rotation speed?  



 
Why do you think the rotation speed change as you move the slider to the other side and slows down 
when you do the opposite?  

 
The first o21 number module should be displaying the voltage being allowed to pass through the i5 
slide.  
 
Create a table like the one shown below and record your data as you set the voltage to the requested 
values and counting the number of rotation for 30 seconds.  You are to change the voltage every one-
half volt. Of course the number of rotations at zero volt must be zero, unless there is something wrong 
with your circuit.  Ok, move your slider to the half volt.  

 Keep track of the number of times the exposed hole in the wheel has passed by you. 

 Record the elapsed rotations at the end of 30 seconds. 

 Repeat once more, and take the average of two trials. If the two trials are very different then 
take a third trial and take the two values that closest to find the average. To take the average 
you simply add the two trials and divide the results by 2.  

 

Volts Rotations in 30 Seconds 

 Trial 1 Trial 2 Average = (Trial1 + Trial2)/2 

0.5    
1.0    

1.5    
2.0    

2.5    
3.0    

3.5    

4.0    
4.5    

5.0    
 

Incorporating the Arduino: 
Using the example picture below as reference, assemble the littleBits. 

1. On your computer, open the Slider.ino file provided. You will notice the code is commented so 
you can understand the code. 

2. Disassemble your littleBits starting with the p1 power module until the o21 number module 
3. Attach the p1 power module to any of the input pins on the w6 Arduino module and turn it on. 
4. Attach a USB cable to the w6 Arduino module and plug it in to the computer. 
5. Assemble the littleBits making sure to observe what pins go where. 
6. Take your littleBits screwdriver and turn the sensitivity dial on the i13 light sensor module 

counter clockwise until it won’t move anymore. 
7. Take your o21 number module and switch it to count up. 
8. Attach the p1 power module to the w6 Arduino module at any input. 
9. Snap both the w1 wires to either end of the i13 light sensor module. 



10. Snap the out w1 wire to the Arduino, and snap the in w1 wire to the o21 number module. 
11. Assemble the p3 USB power module with the o2 long LED module. 
12. Snap the i3 button sensor on to the o2 long LED module. 
13. Attach the whole assembly to the top of the o21 number module. 
14. Place the i13 light sensor module beneath the taped wheel, making sure that it aligns with the 

exposed hole in the wheel. Use tape to secure light sensor to work space. 
15. Align the o2 long LED with the i13 light sensor module beneath the wheel. 
16. Assemble bits to perforated boards. You may use the layout of the example picture below. 

  

 



 
Second Activity: 
Now that since the voltage is predefined, the o21 number module which tells voltage is unnecessary and 
can be used to keep track of the revolutions. 
 
Also note that the p3 USB power module does not need to be connected as it is only used to complete 
the circuit. 

 
Create a table similar to the one in the first activity. 

 Run tests and record the results as you did in the first activity 

 Change the value of the volts variable in the program. Upload your code after every change. 

 Zero your counter and start your timer. 

 Record the results of two trials and the average them together. 
 

Volts  Rotations in 30 Seconds 

  Trial 1 Trial 2 Average 

.5     

1     

1.5     

2     

2.5     

3     

3.5     

4     

4.5     

5     

 
 
 
 
 
Were your results different? 
 
If they were, why do you think that occured? 
 
Results: 
 
The results in this lab can vary quite a bit. The results can be affected by many factors, such as 
the way the bits were arranged and how often your sensor reacted incorrectly. Things to take 
away from this lab include thinking of how micro controllers such as these can be used to 
simplify tasks, better optimizing inputs and outputs. 
 
Future Work: 
 
If you want to continue with the lesson re-engineer the littleBits and Arduino setup. Can you 
replace functions with the Arduino? Can you make a timer with the spare screen? Can you 



program the Arduino to do the math for you? There are many possibilities. Explore them, and 
see what you can do using the littleBits, and then taking it to the next level with the Arduino. 


