📍 Station 1: Build-a-Tune
NGSS: 1-PS4-1, 5-PS1-3
Goal:
You’re building your own sound-making machine! Use rubber bands as strings, and test how changing the material affects the pitch, loudness, and length of sound.

Materials:
· Cardboard ukulele base (or pre-assembled kit)
· Rubber bands of different thicknesses
· Wooden craft sticks
· Clothespins or binder clips
· Paper towel tubes (optional for resonators)
· Ruler, stopwatch, and pencil
· Sound level meter app (or use your ears!)
Student Directions:
STEP 1: Build Your Ukulele Base
· Stretch 3–4 rubber bands across the cardboard ukulele base.
· Use rubber bands of different thicknesses (thin, medium, thick).
· Make sure they’re spaced apart so you can pluck them easily.
STEP 2: Adjust the Tension
· Use craft sticks, clothespins, or binder clips to adjust how tight each rubber band is.
· You can move the sticks or clips closer or farther to change the stretch (tighter = more tension).
STEP 3: Optional Sound Boost
· Tape or clip a paper towel tube to your base as a resonator.
· This can make the sound louder by helping it bounce around inside!
STEP 4: Pluck and Observe
· One by one, pluck each rubber band.
· Use a stopwatch to measure how long it vibrates.
· Use your ears or a sound level meter app to describe how loud and high or low the pitch sounds.





📊 🎼 Sound Observation Chart:
	String Thickness
	Tension Type
	Loud or Quiet?
	High or Low Pitch?
	Vibration Time (seconds)

	Thin
	Loose
	
	
	

	Medium
	Medium
	
	
	

	Thick
	Tight
	
	
	



💬 Think About It:
1. Which string made the highest sound? Why do you think that happened?
→ _______________________________________________________
2. Did the tightest string sound different from the loosest one? How?
→ _______________________________________________________
3. What do you think the rubber band is doing when it vibrates?
→ _______________________________________________________
4. How does this experiment show that different materials and shapes can affect sound?
→ _______________________________________________________






📍 Station 1: Build-a-Tune
NGSS Standards:
· 1-PS4-1: Plan and conduct investigations to provide evidence that vibrating materials can make sound and that sound can make materials vibrate.
· 5-PS1-3: Make observations and measurements to identify materials based on their properties.

✅ ITEEA STEL Standards (Standards for Technological and Engineering Literacy – Elementary Level)
STEL 1A – Asking questions and defining problems are essential to understanding technology.
→ Students explore how vibration, pitch, and loudness relate to material properties.
STEL 3B – Design is a creative process that can be taught and learned.
→ Students design and build a sound-producing device and adjust its features to test sound behavior.
STEL 7A – The design process is a purposeful method of planning practical solutions to problems.
→ Students use trial and error to improve pitch and vibration in their rubber band instruments.
STEL 8C – Test and evaluate design solutions using measurement.
→ Students measure vibration time and pitch based on string thickness and tension.
STEL 9A – Modeling helps convey design ideas and solutions.
→ Students create and test physical models of sound systems using common materials.

✅ Common Core Math Standards – Elementary School
CCSS.MATH.CONTENT.1.MD.A.1 – Order three objects by length; compare the lengths of two objects indirectly.
→ Students compare string (rubber band) lengths and thicknesses to evaluate sound changes.
CCSS.MATH.CONTENT.3.MD.A.1 – Tell and write time to the nearest minute and measure time intervals in minutes.
→ Students use a stopwatch to measure how long the rubber band vibrates.
CCSS.MATH.CONTENT.3.MD.B.4 – Generate measurement data and represent data in a line plot.
→ Optional graphing of vibration times and pitch categories can visualize results.
CCSS.MATH.PRACTICE.MP2 – Reason abstractly and quantitatively.
→ Students relate material tension and size to sound outcomes using observations and numeric data.
CCSS.MATH.PRACTICE.MP4 – Model with mathematics.
→ Students use measurement and charting to model how materials behave in sound systems.

✅ Summary
This elementary engineering activity blends physical science with hands-on sound engineering, helping students explore material properties, vibration, and sound energy. It integrates measurement, observation, and data collection in alignment with ITEEA STEL and Common Core Math standards, providing a playful yet rigorous introduction to how instruments (and engineering!) work.

