Sound and Light Unit Design

Grade 3
Applicable Statements of Enduring Knowledge: 
PS 2 Energy is necessary for change to occur in matter.  Energy can be stored, transferred and transformed, but cannot be destroyed. 
LS 4 - Humans are similar to other species in many ways, and yet are unique among Earth’s life forms.

	Related Rhode Island GSE’s 

(Understandings)
	RI Assessment Targets 
Assessment Evidence

	PS2 (3-4)-4

Students demonstrate an understanding of energy by…

4a Investigating observable effects of light using a variety of light sources (e.g., light travels in a straight line until it interacts with an object. blocked light rays produce

shadows).

4b Using a variety of objects to:

· experiment to identify the different pitch and volume of sounds 

· experiment to classify sound as making high/low pitch or loud/soft volume
· use data to explain what causes sound to have different pitch or volume

	PS2 (K-4) SAE -4

Given a specific example or illustration (e.g., simple closed circuit, rubbing hands together), predict the observable effects of energy (i.e., light bulb lights, a bell rings, hands warm up

(e.g., a test item might ask, “what will happen when…?”)

	PS2 (3-4)-5

Students demonstrate an understanding of energy by…

5a Explaining what occurs when light rays are blocked (e.g. shadows).

5b  predicting, describing, and investigating how light rays are reflected, refracted, or absorbed.


	PS2 (K-4) SAE – 5

Use observations of light in relation to other objects/substances to describe the properties of light (can be reflected, refracted, or absorbed)

	LS4 (3-4)-8

Students demonstrate an understanding of human body systems by …

8a showing connections between external and internal body structures (i.e., organs and systems) and how they help humans survive. 

8b comparing and analyzing external features and characteristics of humans and other animals. 

	LS4 (K-4) FAF -8
Identify what the physical structures of humans do (e.g., sense organs – eyes, ears, skin, etc.) or compare physical structures of humans to similar structures of animals.


Words in bold are important for science vocabulary development, and should be used for word walls.
*New or revised lessons
Lessons that are highly recommended
	
	Investigation
	Focus Questions
(Essential Questions)
	Big Ideas
(Understandings)

	1
	Thinking about Sound
	· What do you already know about sound?
	· Sound is a form of energy produced by vibrating objects
· A vibrating objects vibrates the air around it and the air in turn vibrates the ear drum of a person

· Pitch is how high or low the sound

· Volume is how loud or soft the sound

· Frequency is the number of times a back-and-forth movement occurs

	2
	*How Sound Travels
	· How does sound travel through different materials?
	· Sounds travels through all kinds of materials, although it travels better in some than in others.

	3

	*Palm Pipes
	· How does the size of the tube affect the sound it makes?
	· The set of palm pies comes in 8 different notes – the notes of a musical scale.  Using the notes FGABCDEF, the students can play an “octave” of music in the key of F Major.
· The longer the pipe, the lower the note.  This is because the tube is vibrating a larger column of air which had more mass than a smaller column of air. Vibrating more mass is more difficult, so the vibrations are slower, resulting in a lower pitch.

	3a

New
	Sound and the Computer
	· What does sound “look” like on a computer?

· What happens when the frequency of sound is changed?
	· Students investigate looking at sounds on the screen of the computer.

· Additionally, students use the computer to generate sounds of different pitches, or frequencies, from 20 Hz to 20,000 Hz - the range of human hearing.

· Free downloads for software are available:


For PC, go to http://www.trueaudio.com/

For MAC, go to 
http://audacity.sourceforge.net/download/mac

	4

	Making Sounds with Rulers
(optional)
	· What difference does the length of the ruler hanging over the edge of the table make?
	· The more of the ruler hanging over the edge of the table, the lower the pitch – this is because there is more material to vibrate and more material makes the vibrations more sluggish

	5
	Exploring Pitch
(Optional)
	· How are the vibrations of the ruler related to its length?
	· The more of the ruler hanging over the edge of the table, the lower the pitch

	6

	Vibrations We Can’t See
(Optional)
	How does the length of the air column in a slide whistle compare with the pitch produced?
	· The longer the column of air the lower the pitch.  This is because there is more air to vibrate, thus it is more sluggish.

	7

	*Designing a Reed Instrument
(Optional)
	· How can a reed instrument make different pitches?
	· Different pitches can be made by changing the length of the column of air (Trombone).  (The hole punches have been discontinued from this lesson.)

	8

	*Making a Model Eardrum
	· How can a model teach us about the human eardrum? 
	· A vibrating rubber membrane can be used to simulate the movement of a human eardrum.
· Sound energy is transferred from the vibrating object through the air until it reaches a human ear.

	8a

New
	Structure and Function of the Human Ear
	· What do the different parts of the human ear do?

· How can we protect our ears from getting damaged?
	· Energy is required for change to occur in matter.  In order for me to hear a sound, energy must be transferred to my eardrum.
· Too much energy in my ear can cause permanent damage.
· There are ways to prevent damage to my ears.
· Energy can be transformed.  The electrical energy going into the boom box is transformed into sound energy.  That sound energy is then transformed into the jumping motion of the particles on the membrane as well as the motion of my eardrum. 

· Energy can be transferred.   The sound energy is transferred to my ears by the air around me.



	9

	Making Sounds with a String
	· How can sounds be produced by vibrating strings?
	· A soundboard on a guitar acts as an amplifier for the sound produced and makes it louder.

	10

	Changing Pitch by Changing Tension
	· How can you change the pitch of a sound produced by a vibrating string?
	The pitch of a vibrating string can be changed by changing the tension in the string – higher tension produces higher pitch.

	11

	Tuning a Stringed Instrument
	· How can a stringed instrument be tuned?
	· The pitch of a vibrating string can be changed by changing the tension in the string or its length. 
· The shorter the string, the higher the pitch
· The more tension in the string, the higher the pitch.

	12 
	How Do Different Strings Sound?
	· How do strings of different thickness sound different?
	· Heavier strings will vibrate slower than lighter strings since they have more mass to vibrate.  This will cause heavier strings to vibrate with a lower pitch.

	13

	Making Louder Sounds from Strings
	· How can you make a vibrating string sound louder?
	· A bridge is a device used to transfer the energy of a vibrating string to a solid soundboard.

	14

	Making Sounds with Air and Strings: The Human Vocal Cords
	· How can a model teach us about the human vocal cord?
	· Sound is produced by human voice as air moves through a tightened vocal cord. These cords are folds of muscle that can completely close the opening between the lungs and the throat.

	15/16

	What Have We Learned/Sharing
	· What have you learned about sound?
How can you demonstrate what you have learned?
	


New Lessons on Light and Vision

	1
	Construction Paper Fading


	· What causes construction paper to fade when left in the sunlight?
	The energy of the sun is sufficient to cause a change in the construction paper resulting in fading

	2
	Rainbow Projection


	· What are some of the unusual behaviors of light?
	Light can be bent (refracted or diffracted) , absorbed, or reflected

	3
	UV Absorbing Film and Color Changing Beads


	· How can you protect yourself from harmful radiation?
	UV rays from the sun are harmful.  Different materials can be used to absorb these rays, such as sunscreen or protective UV film.

	4
	Structure and Function of the Human Eye.


	· What are the key parts of the eye including the lens and retina, and what do they do?
	The photoreceptors in the eye transform the energy of the light into electrical energy which is sent to the brain to create the effect of seeing.  These are the cells which are most easily damaged by exposure to UV rays.
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