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Step 1: Inquiry Approaches to Teaching

Authors’ Names: Dillon Rosin and Melissa Williams
Title of Lesson:  Get Ready for the Pitch
Teaching Date and Time:  October 9th from 1:40-2:25.
Length of Lesson:  45 minutes
Grade / Topic: 4th Grade.  Sound Energy:  Pitch
Source of the Lesson:  Primarily Physics.  Investigations in Sound Light Heat Energy.  Activities Integrating Math and Science.  AIMS Act Grades K-3.  Principle Authors:  Evalyn Hoover, Sheryl Mercier.  Contributing Authors:  Karen Adler, Howard Larimer, and Mike Walsh.  1990, 2006 AIMS Education Foundation.  Fresno, CA.
CONCEPTS
Pitch is one of the main qualities of sound waves. It determines whether a sound we hear is “high” or  “low”.


               Sound waves are the product of vibrations caused by energy being exerted on some object or substance. These sound waves can have different frequencies which, in turn, cause our ears to hear different pitches. The frequency itself is determined by how often the crests of a wave pass by a certain point in a set period of time. The more often a wave passes by said point, the higher its frequency. Sounds waves with higher frequencies have a higher pitch, while those with lower frequencies will have a lower pitch.


                In particular, pitch can be affected by the mass of the vibrating object/substance. An object with more mass will vibrate less/slower (producing sound with lower frequency and lower pitch) than a lighter object (which will have greater frequency and higher pitch) when both are hit with the same amount of force or have the same amount of energy applied to them.
Source:  Primarily Physics
PERFORMANCE OBJECTIVES

Students will be able to:

1.  identify the difference between a low pitch and a high pitch;
2.  explain why mass affects the frequency of a pitch;
3.  ultimately relate sound with energy.

FLORIDA STATE STANDARDS

Benchmark Number: SC.4.P.10.3   
Benchmark Description: Investigate and explain that sound is produced by vibrating objects and that pitch depends on how fast or slow the object vibrates.   

Subject Area: Science   

Grade Level: 4   

BODY OF KNOWLEDGE: Physical Science   

Big Idea: Forms of energy – 

A. energy is involved in all physical processes and is a unifying concept in many areas of science. 

B. energy exists in many forms and has the ability to do work or cause a change.
MATERIAL LIST AND STUDENT HANDOUTS

· Materials we need

· 3 identical glass bottles per group (15 total)
· Food coloring – red, yellow, and green (full bottle of each)
· 2 tuning forks (on boxes of distinctly different size, big and small)

· Materials that will be provided by classroom/ourselves

· Water (approx. 75 fluid ounces, 2 oz in small, 5 oz in medium, 8 oz in large)
· Rulers (to strike bottles, 15 wooden rulers, 3 per group)

· Colored pencils (5 red, 5 yellow, 5 green, 15 total)
· Handouts/Quizzes for students’ science notebooks (22 each)
ADVANCE PREPERATIONS

· Access to sink to fill glass bottles (may be prefilled with food coloring)
· Access to promethean board (for prediction chart)
· Set up materials on each group’s table (pre-existing seating arrangement)
SAFETY

· Glass bottles will be sturdy and unlikely to break, however they will be filled with colored water and spills could occur.
· Inform students not to strike bottle too hard.
5 E LESSON TEMPLATE

	ENGAGEMENT
Time: 5 min.

	What the Teacher Will Do
	Probing Questions
	Student Responses and Potential Misconceptions

	Show Bill Nye clip on sound and pitch
	What is pitch?

	High or low sounds

Frequency

Baseball

[frequency of sound]

	
	What makes pitch high or low?
	Number of waves hitting certain measurable point
Amount of energy exerted into the object

[frequency of vibrations]


	EXPLORATION
Time:  15 min.

	What the Teacher Will Do
	Probing/Eliciting Questions
	Student Responses and Misconceptions

	Have students predict on graph on promethean board what bottles will have the higher and lower pitch.
Have students vote (heads down) for the highest bottle.
	Which bottle will have the highest and lowest pitch when hit?

	Bottle with most water will have highest
Bottle with least water will have highest

Bottle with middle will have highest

[bottle with least water will have the highest pitch and bottle with most will have the lowest]



	Conduct musical bottle experiment.
Each table will have 3 bottles with different levels of water.

Students will take turns hitting each bottle with a ruler taking note of the sound each bottle makes.

Then we will record results and thoughts from students on the board and on their handout.


	
	 


	EXPLANATION
Time:  10 min.

	What the Teacher Will Do
	Probing/Eliciting Questions
	Student Responses and Misconceptions

	Have students share answers with one another
Demonstrate the difference between sound traveling by having a volunteer come up and shake a stuffed animal and something heavy, most likely a backpack, to see the difference on how easy it is to shake one over the other.
	Why does the bottle with less water have a higher pitch when it is hit?
Why does one shake more than the other?
	Someone hit it harder
The color differences

More air in bottle

Less water in bottle

[energy travels quicker through less water because there is less mass to travel through]

Same amount of energy, but less mass so the energy travels through the lighter one quicker.

	Demonstrate if needed on one of the students bottle setups 

	Why is it opposite when you blow on the bottle?
	Not as much energy
Color of water

Someone blows harder or softer

More water in the bottle

Less air in the bottle

[the sound travels through the amount of air in the bottle rather than the water]


	ELABORATION
Time:  10 min.

	What the Teacher Will Do
	Probing/Eliciting Questions
	Student Responses and Misconceptions

	Then we will ask students to predict if the results will change if we blow on the bottles.

Students will conduct the experiment to see which has the highest pitch.

They will use the same bottles and take turns blowing over the mouth of the bottles, again taking note of the difference in pitch.

Students will share their results with the class and record on their handouts.


	When blown across top of bottle what will have the highest and lowest pitch?  Will it be the same?
	Same results as last experiment

Bottle with most water will have highest

Bottle with least water will have highest

Bottle with middle will have highest

[bottle with most water/least air will have the highest pitch and bottle with least water/most air will have the lowest]

	Bring out tuning forks.


	Based on what we’ve learned, which will have the higher pitch?


	The smaller one




	EVALUATION
Time:  5 min.

	What the Teacher Will Do
	Probing/Eliciting Questions
	Student Responses and Misconceptions

	Hand out quiz to students to either do in class or take home depending on time.
	Rank xylophone bars in order of highest to lowest pitch.   Why do the longer bars have a lower pitch?

Draw a high pitch sound wave and a low pitch sound wave.

What will the sound travel through quicker?  A cup of water or a lake?
	More mass for it to travel through

It’s longer

[there is more mass for the sound wave frequency to travel through so a lower pitch is heard]

One has bigger waves that are spread further apart (low pitch) and one has shorter waves closer together (high pitch)

Exaggeration, but reiteration on differences in mass and traveling of sound.

	Demonstrate one final time if time is allotted.
Cool video!
	Why?
	Because it has less mass


