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UNIT: UKULELE

MATERIAL MATTERS
GOAL:
Test how different parts of a ukulele react to heat. You’ll measure, warm it up, and see how the material changes. This helps engineers pick the right materials for musical instruments!
MATERIALS: 
· Ukulele body (wood, plastic, or composite options if available)
· Tuning forks or metal spoons (for comparison)
· Infrared thermometer or hand thermometer
· Heat source (lamp or sunlit window)
· Ruler or caliper

STUDENT DIRECTIONS:
STEP 1: Examine the ukulele.
· Use a ruler or caliper to measure the length of the neck and one string (pick a specific string and mark where you start and end your measurement).
· Write down your measurements in the chart below.

STEP 2: Record the starting temperature (optional):
· Use a hand thermometer or infrared thermometer to take the temperature of the neck or string if available.

STEP 3: Gently warm the ukulele.
· Place it under a lamp or in sunlight for about 5 minutes.
· Don’t place it too close—just enough to warm it safely.
· Do not touch any hot metal directly.

STEP 4: After 5 minutes, re-measure the neck and string.
· Use the same measurement points.
· Record the new lengths and any changes.

STEP 5: Compare materials using a tuning fork or metal spoon:
· Lightly strike it and observe how metal behaves under similar conditions.
· Think about how this compares to the wood or plastic used in the ukulele.

Thermal Expansion Data Table:
	Part Measured
	 Length Before Heating (cm)
	  Length After Heating (cm)
	   Change in Length (cm)

	Neck
	
	
	

	String
	
	
	



ANALYZE & REFLECT:

1. What does the change in length tell you about how the material responds to heat?
→ ___________________________________________________________
2. Why might thermal expansion matter for musical instruments?
→ ___________________________________________________________
3. If a ukulele string stretches in heat, what might happen to the sound or pitch?
→ ___________________________________________________________
4. Which materials (wood, metal, plastic) expanded the most? Why do you think that is?
→ ___________________________________________________________






 














STANDARDS ALIGNMENT

NGSS: HS-PS1-2  STEL: STEL 1G, STEL 2J, STEL 3E, STEL 8G, STEL 10F CCSS: CCSS.MATH.CONTENT.HSN.Q.A.1, CCSS.MATH.CONTENT.HSN.Q.A.3, CCSS.MATH.PRACTICE.MP2, CCSS.MATH.PRACTICE.MP4, CCSS.MATH.PRACTICE.MP5
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