📍 Station 4: Compose Your Sound Signal
NGSS 1-PS4-4 Link: Sound to Communicate
Goal:
Design your own secret sound pattern using your ukulele! Use what you’ve learned about sound and vibration to create a short 3-note signal that sends a message — like a secret code, a doorbell, or even a warning sound.
Materials:
· Your rubber band ukulele (or real ukulele)
· Partner (to test your sound signal)
· Pencil and worksheet
· Optional: timer or sound meter app
Student Directions:
STEP 1: Explore Sound Options
· Pluck the strings to find at least 3 different sounds. You can use:
· Different strings
· Different pluck strengths (soft, medium, hard)
· Different locations (closer to the middle or side of the string)
· Even tapping or strumming if you want!
STEP 2: Create a Sound Pattern
· Choose your favorite 3 sounds and put them in order to make your signal.
· Play the pattern several times until you can repeat it clearly and consistently.
🎵 My Sound Pattern:
→ ___ - ___ - ___
(Example: soft pluck - hard pluck - tap)
STEP 3: Give It Meaning!
· Decide what your signal means. Maybe it's:
· “Come play with me!”
· “Help me!”
· “I’m home!”
· “Quiet, the teacher’s coming!”
📝 My Signal Means:
→ “___________________________________________________”
STEP 4: Test Your Signal!
· Play your signal for a classmate (without telling them what it means).
· Ask them to guess or explain what they think it means.
· If they didn’t understand it, how could you improve it?
STEP 4: Reflect & Record:
	Test Results
	Response

	Did your partner understand your signal?
	☐ Yes ☐ No

	If not, how would you change it?
	____________________________________

	Why is sound a good way to send messages?
	____________________________________



🌟 Extra Challenge:
Try creating a different pattern for each of these:
· A happy message
· A warning sound
· A question sound

💡 Wrap-Up Reflection
· What affects how loud or high a ukulele string sounds?
→ _______________________________________________________
· How is energy moving when you play your ukulele?
→ _______________________________________________________
· If you made a "super ukulele," what feature would it have?
→ _______________________________________________________





📍 Station 4: Compose Your Sound Signal
NGSS Standard:
· 1-PS4-4: Use tools and materials to design and build a device that uses light or sound to solve the problem of communicating over a distance.

✅ ITEEA STEL Standards (Standards for Technological and Engineering Literacy – Elementary Level)
STEL 1A – Asking questions and defining problems are essential to understanding technology.
→ Students define the problem: how to send a message using sound.
STEL 7A – Design involves identifying a problem, creating and testing solutions, and refining the design.
→ Students create, test, and revise a sound signal using a ukulele.
STEL 8B – Collect and display data from everyday experiences.
→ Students record how their sound signals are interpreted by others and refine based on responses.
STEL 9A – Modeling helps convey design ideas and solutions.
→ Students model sound-based communication using musical patterns as signals.
STEL 11C – Create solutions to problems by identifying needs and using appropriate tools and materials creatively.
→ Students use rubber bands, tapping, and plucking to design tools for communicating.

✅ Common Core Math Standards – Elementary School
CCSS.MATH.CONTENT.1.MD.C.4 – Organize, represent, and interpret data with up to three categories.
→ Students categorize their sound patterns and test results (e.g., understood/not understood).
CCSS.MATH.PRACTICE.MP1 – Make sense of problems and persevere in solving them.
→ Students solve a design problem through testing and iteration.
CCSS.MATH.PRACTICE.MP5 – Use appropriate tools strategically.
→ Students may use sound meters or timers to measure and compare their sound patterns.
CCSS.MATH.PRACTICE.MP6 – Attend to precision.
→ Students develop clear and repeatable sound signals and evaluate if others understand them.

✅ Summary
This hands-on communication activity allows students to explore engineering design, sound vibration, and message creation. By composing a 3-note ukulele signal and testing it with peers, students apply science and engineering practices in a real-world context — all while aligning with NGSS 1-PS4-4, ITEEA STEL design and communication standards, and Common Core Math skills in data collection and precision.



