Light and Sound






NPES  Panther Pete Science Lab – Grade 1  


	Purpose:

	The purpose of this lab is to investigate the properties of light and sound.  After this lab, students will be able to sources of light (such as the sun and light bulbs) and how shadows are made.  They will understand how sound travels and how sound is produced.  They will also be able to identify pitch and how pitch is different from loudness (volume).  They will understand how the brain interprets sound and be able to identify common sources of sound in their environment.  



	GPS Standards/Essential Questions:

	S1P1. Students will investigate light and sound. 
a. Recognize sources of light. 

b. Explain how shadows are made. 

c. Investigate how vibrations produce sound. 

d. Differentiate between various sounds in terms of (pitch) high or low and (volume) loud or soft.

e. Identify emergency sounds and sounds that help us stay safe. 

Essential Questions:

1.  How are shadows made?

2.  How does sound travel through the air?

3.  What is the difference between pitch and loudness?



	Lesson Plan:

	The lesson begins with an introduction by the Science Leader. The students will divide into four groups and rotate among four centers.  At the end of the lab, the Science Leader will briefly review what the students observed.

	Teachers:

	Please divide students into four equal lab groups before coming to the lab.  As a follow-up, a parent letter will be distributed to all teachers to go home in the Thursday folder papers.  Also, at the beginning of the lab, please be prepared to identify any students who may not be photographed.

	Parent Volunteers:

	Please read this material, focusing especially on the center activity you have been assigned.  Please arrive at the lab 20 minutes before your class is scheduled to familiarize yourself with your center experiment.  Your role will be to ensure safety and facilitate the activity with the students at your center.  The class will be divided into four equal groups and each group will rotate through your center.   You will not be responsible for the class presentation (the lab coordinator will do all group discussions).

	Lab Coordinator Introduction:

	As students walk in, ask them to take a seat at a table center and put on a lab coat.  Ask students to write their names on the worksheet in front of them.  

Once students are settled in their seats, welcome them to the Panther Pete Science Lab.  Introduce yourself and the parent volunteers in the room.  Tell students that this is a special opportunity for them and our parent volunteers to investigate the exciting things they are learning in the classroom.  Introduce yourself, your parent volunteers and any other faculty or guests in the room.



	Brainstorming/Subject Review:

	Brainstorm with students…You are studying light and sound in your classroom. Today, we will be experimenting with light and sound in the Panther Pete Science Lab.   

I bet you already know a lot about light and sound: (ask a few of these questions, as time allows.)

1)  What are some sources of light in our world?  The sun, light bulbs, candles, fire.
2)  What are some words we use to describe sound? High, Low, Soft, Loud, etc.

2)  When you are at the beach, how does water travel up on to the shore?  In waves.
3)  How does sound travel?  Through the air in waves.

So, you told me that sources of light include things like the sun and light bulbs.  That’s right.  So how do we see objects around us?  When the sun shines or when a light is turned on, light rays from that source of light bounce off the objects all around us.  The reflected light rays then enter your eyes and you ‘see’ the objects.  We use light to help our brain form images or pictures of things.  When it is dark and there are no lights on, we cannot see the objects around us because there is not light to create any reflected images!

Now let’s take talk about sound.  You told me that sound travels in waves.  Let’s take a closer look at how sound moves through the air in waves:  (perform this quick  wave demonstration to show students how sound waves move):

Take the slinky and ask a student volunteer to hold one end and stretch the slinky out.  Then gently ‘snap’ the slinky to send 1 single wave down the length of the coil.  Point out to the students how the wave moved from your hand all the way down the slinky to your volunteer’s hand.  In very much the same way, a sound wave moves from the place where the sound is created, through the air until each reaches your ear.
Using the poster of the ear point out how we hear.  The shape of our outer ear (the part we see) helps direct air vibrations caused by sound waves into the ear canal.  The air vibrations hit the eardrum (the tympanic membrane) – a flexible membrane inside the ear canal – and cause it to vibrate.  The vibrating eardrum causes movement in three tiny bones (the malleus, incus and stapes) in the middle ear.  Then the vibration is sent to the cochlea inside the inner ear.  Fluid inside the cochlea begins to move and this movement is detected by the tiny hairs called cilia.  The cilia are connected to the auditory nerve.  When the cilia begin to move, electrical impulses travel up the auditory nerve to the brain where they are identified as sounds.   These parts of your ear are VERY sensitive.  Loud sounds, sharp objects and exposure to loud sounds over a long period of time can all damage your ear and your hearing.  So be very careful about listening to loud music, video games or video, especially with headphones! 

And here’s a ‘fun fact’ you can share to stump and amaze your parents:  the stapes (one of the 3 bones in the ear) is actually the smallest bone in your body!

Two words we most often use to describe sound are pitch and loudness (have words written or posted on board).  Pitch is the word we use to describe how high or low the tone of a sound is.  We measure pitch with a unit called hertz.  Loudness refers to the volume of noise created by the sound.  We measure loudness in decibels.  Give examples of high and low pitch (use your best singing voice!) and loudness (soft and loud), using a whisper and a ‘yell’.

Introduce what they’ll do at each station.  Tell the students that since this lab is all about sound we will need to be quieter than usual in order to hear the sounds and be able to tell the difference between high and low pitch sounds.

Additional information on sound, just in case a student asks an in-depth question:  Sound travels in compression waves, which are different from light and other electromagnetic waves, like x-rays, microwaves, ultraviolet, and infrared waves. Sometimes sound waves run into each other, either reducing or increasing the volume or amplitude of the sound.  We call that interference.  Remember that these are the goals of our lab:

(
Sound travels in waves through matter.

(
Sound has properties we can describe and measure, like loudness and pitch.

(
High pitch sounds are when smaller objects vibrate or resonate.  Low pitch sounds are made when larger objects vibrate or resonate.  Frequency is how quickly a sound wave moves.  High frequency sound waves will have a high pitch.  Low frequency sound waves will have a low pitch.

	Lab Center Overview and Directions:

	In the lab today, you will study sound in four different activities.  In Center 1, you will actually get to “see” sound by making sound waves move physical objects!  In Center 2 you will make sounds by striking or blowing into different objects to help you identify different pitches of sound.  In Center 3, you will use some ‘groovy guitars’ to help you learn how we make different kinds of pitches.  You will also see how your brain has already learned to ‘hear’ common sounds in your world!  And in Center 4, you will explore how light and solid objects make shadows.

You will have about 10 minutes in each center.  I will give you a 2 minute warning when it is time to finish up.  When I flash the lights, it will be time to change centers.  Please bring your clipboard and your pencil with you, and move to the next center.

	Center 1:  “Seeing” Sound

	In this center, we are actually going to ‘see’ sound, using three different activities!

Part A:  Seeing Sound

When anything makes a sound, it ‘vibrates’ or shakes rapidly.  This makes the air around it vibrate, too.  Air vibrations are called sounds waves.  They spread through the air, and when they reach your ear, they make a sound.  In our first activity, we are going to see how sounds make the air shake.

Place a small handful of rice grains on top of the bowl that has been covered with taut plastic wrap.  Take the sauce pan and wooden spoon.  Tell students that using the saucepan and wooden spoon, they are going to create a sound wave.  Place the pan upside down as if you are going to cover the top of the bowl with it.  Get as close to the bowl as possible without actually touching it.  Tell students to keep their eyes on the rice.  Then hit the bottom of the pan once very hard.  The students should see the rice grains jump up and down.  Next, give each student a chance to perform the experiment themselves.  Ask students:  Why do the rice grains jump up only once?  Because we only struck the pan one time, sending one single sound wave.  What would happen if we hit the pan multiple times?  The rice grains should jump multiple times.  Try this once to demonstrate to students.

Part B.  Watch the Waves

Explain that tuning forks are tools used to create a perfect pitch of sound.  They do this by created a sound wave when they are struck. (Demonstrate the sound made by a tuning fork by gently striking it with the hammer.)

1. Gently tap the tuning fork against the side of the table.

2. Quickly put it in the pan of water (close to one side of the pan).

3. Watch what happens to the water.

Note:  the water, which was still before you placed the tuning fork in it, will ‘jump’ or make quick waves on the surface.  We have just ‘seen’ sound!  Great job!

	Center 2:   Identifying Pitch

	At our lab station today, we have two different kinds of objects that create a sound when they are either struck or when wind blows across them.  Some will make high pitched tones and others will make lower pitched tones. Your job is to listen carefully and decide which objects in the pair make high and low tones.  Then we will talk about why each object makes the sound it does!  Have students work in pairs.

Part A: Glass Xylophones

Each student’s place will be pre-set with 3 glasses filled partly with water, and a wooden dowel.  Show students your mini-xylophone.  Gently strike the longest bar on the xylophone and ask the students if the instrument made a low or high sound (low).  Then strike the shortest bar on the instrument and ask them again what kind of sound it made (high).  Explain to them that their water-glass xylophones work just the same way.  Have them take turns gently striking their different glasses to sample the different sounds each glass makes.  Now work as a group.  Have students begin by striking the full glass.  Then have them strike the less full glass.  Now have them strike the wide glass.  Have the students answer the question on their worksheets (high or low):


What sound did the fuller glass make?

High

Low

What sound did the less full glass make? 

High

Low


What sound did the wide glass make? 

High

Low


Which glass made the lowest sound? 

Fuller

Less Full
Wide
Now have the students put their 3 glasses in order from lowest sound to highest sound.

Part B:  Straw Pipes  (note:  straws should be discarded after each center!)
1.  Give each student a set of 3 straws:  


2 the same width:   1 short and 1 long; 


1 wide, but the same length as one of the tubes above.  

2.  Give each student 3 small balls of clay to plug one end of their straws.

3.  Using your own set of straws, demonstrate to the students how they can blow across the top of the straws to make a tone.  Have them practice this with one straw until they can do it on their own.

4.  Now have the students blow into each of their own straws to see what pitch it makes.

Ask:

Ask students to answer on their worksheets (high or low):

· What kind of sound did the short tubes make?

· What kind of sounds did the long tubes make?

· What kind of sounds did the wide tubes make?

· Which tube made the lowest sound?

If time allows, have the students put their 3 tubes in order from lowest pitch to highest pitch.



	Center 3:  What’s that sound?

	We talked about how pitch is the measure of how high or low a sound appears to us.  The size, length and width of an object all help determine what pitch of sound it will make.  Changing these things allow us to make different ‘notes’ which is how instruments work!   Today, we are going to experiment with our own guitar to see how using different types of strings will change the pitches of sound a guitar makes!

Part A.  Groovy Guitars

Students will make sound by plucking the strings on a guitar.  Guide the students through the tasks.

1. Have the students look at the strings on the guitar.

2. Ask:  Do you think the thickness of the string will make a difference in the sound it makes?

3. Let the students take turns “playing” the guitar and listen to the sound each string makes.

4. Did the THICK strings make a High or Low sound?  (low) Have them write their answer. 

5. Did the THIN strings make a High or Low sound?  (high) Have them write their answer.

6. Now press your finger across the strings.  Press down each string while you “pluck” it.

7. Does it change the pitch or make the string sound different?  (Yes, the pitch becomes higher with the pressure of the pencil.  That’s because we’ve increased the tension on the string)

Part B.  What’s that Sound?

Our hearing is one of our five senses.  Even when we aren’t aware of it, our brain is receiving sound wave information and interpreting those sounds all day and night.  Since before you were born, your brain began hearing and identifying different sounds in your world, so that even if you can’t see what is making the sound, you know what exactly what it is.  One of the first sounds you probably ever learned was your mother or father’s voices, because you knew those were sounds that would bring you food, warmth and comfort.  In this activity, you are going to rely only on your ears to try to identify some common sounds you hear every day.  I will play the 16 sounds listed on your worksheet.  After you hear each sound, write down its number on your worksheet.

The parent leader will play each of the 16 sounds on the CD, repeating for the children as needed.  The sounds appear on the worksheet in groups of 4, so the leader should play the sounds IN ORDER, and play four sounds at a time before moving on to the next group.  Students will identify sound on their worksheets. (Examples of sounds include jet plane, helicopter, fast car, fire truck, ambulance, cat, etc.)

	Center 4:  Light and Shadow

	Part A:  Shadow Photography

Some of the earliest photographs were made using nothing but light from the sun.  Today, you are going to make your own ‘photographs’ by using light to create shadows on a piece of photograph paper.

1.  Tell students they will each receive a piece of photographic paper, about 5x5”.  Have students write their name on the back of their paper.

2.  Put out the basket of objects and stencils provided.

3. Give students about 1-2 minutes to select several objects to make their shadow photograph.

4.  Position the portable desk lamps in front of each student so they are ready to turn on as soon as their picture is set.

4.  Tell students that once you give them their paper, they will need to very quickly place their selected objects on their paper.

5.  Quickly hand the paper to each student.  As soon as their objects are arranged, turn on the lamp so the light is shining on their photo paper.  DO NOT DISTURB OR MOVE THE OBJECTS.

6.  Wait 3-4 minutes.  Turn off the lights and remove the objects.  The areas that were coved by the objects are slightly darker, while all the surrounding area is slightly lighter.  7.  To ‘set’ the images, allow students to quickly run them under water at the sink.  Place the paper between two pieces of paper towel and press gently to dry.  (Students may take their solar photos home.)

Part B:  Making Shadows (as time allows):

Discuss with students:  Earlier we talked about different sources of light, like the sun and light bulbs.  We also talked about how sound travels in waves, like ocean waves at the beach.  Unlike sound, light travels in straight lines.  Light rays will travel forever until it runs it to an object and is reflected.  That is how we see.  But what happens on the other side of that object?  A shadow is created!  A shadow is formed when an object blocks the light shining into it.  Let’s take a closer look at how shadows are made.

1) Give each student a flashlight.  

2) Let them select various shape cutouts from the ones provided.

3) Shining their flashlights onto their shape, have them practice creating shadows against the wall (or into a large box).

Ask students…what happens to the shadow when they hold their shape closer or further from the source of light?  What happens when they hold their shape closer or further from the wall?



	Conclusion:

	If time allows, ask students some questions about their lab activities:

· What are some sources of light?  The sun, light bulbs.

· What happens when an object blocks light rays from passing through?  A shadow is made

· What are the two ways we measure sound?  Pitch and loudness (review meanings of each)
· What kind of objects did you find made sounds with higher pitch? Short, small, thin, narrow
· What kind of objects did you find made sounds with lower pitch?  Long, large, fat, wide
Thank the students for coming to the Panther Pete Science Lab.  Tell them to remove their worksheets from their clipboards and bring the worksheets with them and ask them to line up single file at the door.


	Materials:

	Overview:

· Posters of the Ear and Eye

· Slinky

Center 1:


Part A:

· Plastic containers

· Plastic covering for bowl

· Large rubber bands to secure plastic covering on top of container

· Rice

· Metal saucepan or hard plastic container (to create sound)

· Wooden spoon

Part B:

· Tuning fork

· Bowl filled with water

· Small rod to strike tuning fork

Center 2:


Part A:

· 18 glasses (3 for each student) 

· 
2 same diameter:  filled with different amounts of water

· 
1 different width, filled to same level as 1 of glasses above
· 6 Wooden dowels
Part B:

· Small balls of clay to seal bottom of straws

· Boxes of straws (2 types)

· 1 diameter cut into different lengths (3” and 6”)

· 1 different diameter cut into the same length as one of straws above


Center 3:

Part A.  Guitars

· 1 ‘Student’ Guitar

Part B.  What’s that Sound?

· Recording of sounds (i.e. Police car, ambulance, fire truck, airplane, etc.)

Center 4: Light and Shadow

· 4-6 desk lamps (need 100watt bulbs in order to make prints develop in a short period of time)

· Solar Print Paper -approx. 5x5” piece per student.  (This must be purchased fresh near the date of the lab – old paper doesn’t work well)

· Assortment of small objects to make images on paper – shaped pasta, coins, wooden cutouts, etc.

· Overhead projector

· Assortment of cutout shapes on sticks




	Set Up Instructions:


Center 1: 

Part A:  “Seeing” Sound

· Set up 1 or 2 plastic containers with the opening covered with plastic wrap secured by a rubber band

· Set out a few wooden spoons 

· Set out 1 or 2 metal sauce pot at each container

· Fill a small container with rice (you will sprinkle a few rice grains on the saran wrap for each container)

Part B:   Watch the Waves

· 1 or 2 plastic containers filled with water

· 6 tuning forks

Center 2:  Identifying Pitch

Part A:  glass xylophones

· xylophone

· 3 small glass containers for each student:  2 same size, 1 wide

· Fill glasses with water according to fill lines

· 1 wooden dowel for each student

Part B:  Straw Pipes

· 3 straws for each student:  1 short, 1 long, 1 skinny

· 3 small balls of clay for each student (to plug straw ends)

Center 3:  What’s that Sound?

Part A:  Groovy Guitar

· Guitar (in storage closet)

Part B:  What’s that Sound

· CD Player (in storage closet)

· Sound CD (with lab materials in lab bin)

Center 4:  Light and Shadow


Part A:  

· solar print paper – one square (approx 5” x 5”) for each child

· have set up at a separate table:  the lamps and assorted small objects


Part B:  Making Shadows 

· shadow puppets (in storage bin)

· Overhead projector with light aimed at classroom wall

