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Computer Science Teacher Association Standards 

●​ 1B-CS-02- Model how computer hardware and software work together as a 
system to accomplish tasks. 

●​ 1B-AP-12- Modify, remix, or incorporate portions of an existing program into 
one's own work, to develop something new or add more advanced features. 

●​ 2-AP-16- Incorporate existing code, media, and libraries into original programs, 
and give attribution.  

●​ 2-IC-21- Discuss issues of bias and accessibility in the design of existing 
technologies.   
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Materials: 
●​ Frog Microcontroller Trainer from 1st Maker Space 
●​ USB power cord 
●​ Arduino IDE 
●​ PC or Mac (Chromebooks if using Arduino Create for Education App) 
●​ Introduction to Microcontroller Trainer Lesson (if needed as a resource) 

 
Preparation:  

●​ The teacher should ensure that students all have a compatible device and 
Arduino IDE installed prior to this lesson.  

Background Information:  
The Piezo buzzer is a speaker that uses the piezoelectric effect for generating sound. 
The mechanical motion is created by applying a voltage to a piezoelectric material, and 
this motion is typically converted into audible sound using diaphragms and resonators. 
 

Lesson Elements 

Basic Part 
Identification–  
5 minutes 

Have students identify the Piezo on the Frog Microcontroller 
Trainer. 

Access 1MS Code 
– 10 minutes 

Visit the 1st Maker Space website and access the library of code 
developed specifically for the Frog Microcontroller Trainer. Here, 
you will find a section with various code written for each major 
component of the trainer. The teacher will locate the sketch by 
clicking on 4.00- Using the Piezo. 

 
 
Here you will find the sketch to share with students. Students can 
copy the code by simply clicking on the blue copy button.  
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Connect the 
Trainer and Verify 
the Sketch – 15 
minutes 

Plug the Frog Microcontroller Trainer into your computer’s USB 
port. Using the dropdown box near the top, select the Arduino 
Uno R4 Minima and appropriate COM port. Note: Mac computers 
may automatically select the port.  
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Making sure the USB cable is connecting the FMT to the 
computer, verify the sketch by clicking on the check mark in the 
upper left-hand corner.  
 

              © 2024, 1st Maker Space, LLC ∙ https://1stmakerspace.com 
6 

 

https://1stmakerspace.com/


 

 
 
Once verified, upload the sketch to the trainer by clicking the 
right-facing arrow. It will turn yellow.  
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If the code loaded correctly, your FMT should now be making a 
series of low, middle and high tones when pressing SW1.  

Modify the Sketch 
–  
25 minutes 
 

Once students have successfully gotten their trainer to make the 
tones when SW1 is pressed, have students modify the sketch to 
send an S.O.S signal. (…  - - -  …) 
 
Sample sketch below: 
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Career Exploration: 
●​ Students can choose from a list of careers related to soldering to learn more 

about. A good starting place is the IDOE Career Explorer database.  

●​ Another good resource for career information is the bureau of labor statistics  

Practical Application:  
Piezoelectric speakers are frequently used to generate sound 
in digital quartz watches and other electronic devices and are sometimes used as 
tweeters in less-expensive speaker systems, such as computer speakers and 
portable radios. They are also used for producing ultrasound in sonar systems. 

 
Additional Resources: 

●​ 1st Maker Space Frog Microcontroller Library 
●​ 1st Maker Space Learn Arduino with the Frog Microcontroller 

Performance Assessment/Check for Understanding : 
●​ Was the student able to get their trainer to make a continuous sound? 
●​ Was the student able to modify the sketch to make an S.O.S signal? 

 
Additional Feedback:  
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