📍 Station 3: Modify & Measure
NGSS: 4-PS3-4, 1-PS4-1
Goal:
Shape matters! You’re going to test how different ukulele body shapes affect loudness, vibration, and pitch by comparing round, square, and triangle bodies.
Materials:
· 3 cardboard ukulele bases (each a different shape: round, square, triangle)
· Rubber bands (use the same size and thickness on all ukuleles)
· Stopwatch or phone timer
· Sound level meter app (optional) or just use your ears
· Ruler (optional)
Student Directions:
STEP 1: Build or Prepare Your Ukuleles
· Make sure all three ukuleles have the same type of rubber band string.
· Only the shape of the body should be different:
· One round, one square, and one triangle.
STEP 2: Test Each Ukulele Shape
· For each shape, do the following:
· Pluck the string one time only (pull it back the same distance each time).
· Time how long the string vibrates using a stopwatch.
· Listen and give it a loudness rating from 1 (very soft) to 5 (very loud).
· Describe the pitch (high, low, medium, etc.).
STEP 3: Record Your Observations
Fill out the table below as you go:
	Ukulele Shape
	           Loudness (1–5)
	         Vibration Time (sec)
	       Pitch Description

	Round
	
	
	

	Square
	
	
	

	Triangle
	
	
	




Reflection Questions:
Which shape made the loudest sound?
→ ___________________________________________________________
Why do you think that shape was the loudest?
→ ___________________________________________________________
How do you think the shape affects sound energy or vibration?
→ ___________________________________________________________
If you could invent your own shape for the loudest ukulele ever, what shape would it be and why?
→ ___________________________________________________________



















📍 Station 3: Modify & Measure
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.
· 4-PS3-4: Apply scientific ideas to design, test, and refine a device that converts energy from one form to another.

✅ ITEEA STEL Standards (Standards for Technological and Engineering Literacy – Elementary Level)
STEL 1A – Asking questions and defining problems are essential to understanding technology.
→ Students investigate how changing ukulele body shape affects sound, a real-world engineering design challenge.
STEL 2C – The study of technology uses many of the same ideas and skills as other subjects.
→ Students integrate science, math, and design skills to compare shapes and vibration results.
STEL 7B – Build or construct an object using the design process.
→ Students build three ukulele models with varying shapes to test a variable.
STEL 8B – Collect and display data from everyday experiences.
→ Students collect and organize data about sound levels and vibration time into a chart.
STEL 9A – Modeling helps convey design ideas and solutions.
→ Each ukulele serves as a model to represent how design affects energy and sound output.

✅ 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 by using a third object.
→ Supports comparing vibration time and sound levels across different shapes.
CCSS.MATH.CONTENT.4.MD.A.2 – Use the four operations to solve word problems involving intervals of time.
→ Students measure and compare vibration times using a stopwatch.
CCSS.MATH.PRACTICE.MP2 – Reason abstractly and quantitatively.
→ Students analyze and interpret how shape impacts pitch, loudness, and vibration duration.
CCSS.MATH.PRACTICE.MP5 – Use appropriate tools strategically.
→ Students use timers, sound level meters, or rulers as tools for scientific measurement.
CCSS.MATH.PRACTICE.MP6 – Attend to precision.
→ Students use consistent string tension and plucking distance to ensure fair testing.

✅ Summary
This elementary sound and engineering station promotes experimental design, quantitative observation, and critical reasoning. Students explore how physical shape influences sound behavior, fulfilling NGSS performance expectations while practicing data collection and comparative analysis in line with ITEEA STEL and Common Core Math standards.

