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5.1a Summary

This program provides you and your students with pre visit, visit and post
visit materials r  elated to the topic of ~ sound. During your visi  t, your students will
enjoy opportunities to make observations, raise questions, and learn more about
sound energy in one of our Education Classrooms.

In addition, y our students will explore the Sight and Sound Experience Gallery. For
their gallery visit , your students will be provided with Trail Guides that will help

them make observations, predictions, and raise further questions about specific

exhibits within the galleries that are related to sound energy.

Also included in th is program are lessons that  provide interdisciplinary connections,
as well as additional resources such as websites, literature links, career information,
home and school connections, and related videos.

CT State Frameworks for ASoundo

This unit has been developed to complement some of the core themes, content
standards and expected performances of the CT Core Science Frameworks, as well as
theNat i onal Science Education Standar dosa It
investigations that are inquiry-based and designed to engage students as well as to
enhance and build upon their prior content knowledge. It may be integrated with other
subjects or it may be taught in its entirety within the science classroom.

The complete CT Core Science Curriculum Frameworks is available at the
website http://www.state.ct.us/sde/curriculum/. See also: American Association for the
Advancement of Science, Atlas of Science Literacy, Project 2061. In addition, Grade
Level Content Standardswer e r el eased i n Junecjenc@ddient, t o
for grades K-5. Content standard 5.1 has been broken into discrete concepts for light
and for sound. This packet will focus exclusively on sound. The original science
frameworks were designed to give teachers an idea of what students should know.

Grade Level Expectations were added in July,
concepts to give an idea of what students should be able to do. This gives teachers an

idea of what sorts of activities are appropriate to do with students, and even some ideas

as to what sorts of questions can reasonably be expected to appear on the CMT.

Following are the specific sections from the CT Core Science Curriculum
Framework that are addressed in this unit. The B INQ information reflects the process
skills intended for grades 3-5 specifically representing the content standards of scientific
inquiry, literacy, and numeracy.

——— e ———
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Content Standards Expected Performances

SCIENTIFIC INQUIRY B INQ.1 Make observations and ask questions
about objects, organisms and the

¢ Scientific inquiry is a .
environment.

thoughtful and coordinated

attempt to search out, B INQ.2 Seek relevant information in books,
describe, explain and predict magazines and electronic media.
natural phenomena. B INQ.3 Design and conduct simple

investigations.

SCIENTIFIC LITERACY B INQ.4 Employ simple equipment and
measuring tools to gather data and

¢ Scientific literacy includes B T -

speaking, listening,

presenting, interpreting, B INQ.5 Use datq to construct reasonable

reading and writing about explanations.

science. B INQ.6 Analyze, critique and communicate
investigations using words, graphs and

SCIENTIFIC NUMERACY eI,

¢ Mathematics provides
useful tools for the

description, analysis and B INQ.8 Search the Web and locate relevant

presentation of scientific science information.

data and ideas. B INQ.9 Use measurement tools and standard
units (e.g., centimeters, meters, grams,
kilograms) to describe objects and
materials.

B INQ.7 Read and write a variety of science-
related fiction and nonfiction texts.

B INQ.10 Use mathematics to analyze, interpret
and present data.

Grade 5
Core Themes, Content Standards and Expected Performances

State Framework CMT Correlation

Energy Transfer and
Transformations 1 What is the role

of energy in our world? B 17. Describe the factors that affect the pitch and

loudness of sound produced by vibrating
5.1 - Sound and light are objects.
forms of energy.

B 18. Describe how sound is transmitted, reflected

stience Center
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¢ Sound is a form of energy and/or absorbed by different materials.
that is produced by the
vibration of objects and is
transmitted by the vibration
of air and objects.

Science Concept Standard 5.1

GRADE-LEVEL CONCEPT : Sound is a form of energy that is produced by the
vibration of objects and is transmitted by the vibration of air and objects.

UNPACKED STANDARDS:

1. There are a variety of sounds in our environment. Sounds have characteristics,
such as | oudness, pitch and quality (or

=
—

2. For sound to occur, there must be a vibrating object, a material through which the
vibrations are transferred (for example, air or water), and a receiver (for example,
an ear) to perceive the sound.

3. Objects can be caused to vibrate by actions such as striking, strumming, bowing,
plucking or blowing.

4. Soundscanvaryinloudness (fivol umeo) . Vol ume i s af
the force causing the vibration. For example, striking a drum forcefully or gently
produces sounds with different volumes.

5. Sounds can have a high or | ow tondson(fAipitch
the speed of the vibration. Objects that vibrate quickly have a high pitch, while
those that vibrate slowly have a low pitch.

6. Pitch is affected by characteristics such as the shape, length, tension or
thickness of the vibrating material (for example, the vibrating material may be a
string, a glass, a wire or a drum).

7. Sound travels (is Atransmittedo) through m
Sound is not transmitted if there are no materials to vibrate. Solids, liquids and
gases (air) transmit sound differently.

8. Sounds can be reflected or absorbed, depending on the properties of the
material it hits. Sound tends to bounce off smooth, hard surfaces, producing an
echo; sound tends to be absorbed by soft, porous surfaces, producing a muffled
sound.

stience Center
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Grade-Level Expectations
1. Generalize that vibrating objects produce sound if the vibrations are transferred from the
object through another material (e.g., air, solid, liquid).
2. Demonstrate how the loudness, pitch, and quality/timbre of sound candak va
3. Design and conduct investigations to determine factors that affect pitch.
4. Describe the properties of materials that reflect or absorb sound.
5. Construcsimplemusical instruments that produce sounds with various pitches, v@ande
timbres.

KEY SCIENCE VOCABULARY:
vibration, transfer, volume, pitch, transmit, reflect, absorb

SAFETY STANDARDS:

e Review expectations for appropriate behavior, handling of materials,
and cooperative group procedures to be sure those activities are
accessil®# and safe for all students prior to beginning these
investigations.

e Make any necessary student modifications.

e Monitor students to be sure they are acting appropriately, handling
materials accordingly, and working cooperatively especially when
working withthe glass bottles and striking objects to make sounds

e For more comprehensive information on science safety, consult the
following guidelines from th€ouncil of State Science Supervisors:

http://www.csssscience.org/downloads/scisaf_cal.ulf
http://www.sde.ct.gov/sde/lib/sde/pdf/curriculum/science/safet
y/scisaf cal.pdf

stience Center
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e Misconceptions About Sound

Misconceptions

Facts

Some students believe that loudness and
pitch of sounds are the same thing.

Pitch is different from loudness; pitch
refers to frequency while loudness refers
to amplitude.

Some students think you can see and
hear a distant event at the same moment.

Light travels faster than sound. Light
travels at 3x10% m/s (186,000 mi/sec)
while sound travels at ~330m/s (1,000
f/sec)inarat a temperatu

Hitting an object harder changes its pitch.

Hitting an object harder changes its
loudness. A chime struck softly plays the
same note as a chime struck harder
(which merely rings louder).

In a telephone, actual sounds are carried
through the wire (much like the tin can
and string vers.i on

q

Sounds are converted to electrical signals
in the mouthpiece of a phone and back to
sounds by the speaker in the earpiece of

a phone.

Sound moves faster in air than in solids
(air is "thinner" and forms less of a
barrier).

Sound moves faster in solids because
atoms and molecules are closer together
to quickly pass along a vibration.
Likewise, sound travels faster in a liquid
than in a gas (air).

Sound moves between particles of matter
(in empty space) rather than by collisions
of adjacent particles of matter.

Sound requires a medium for it to be
transmitted. There are no sounds in
empty space (or in outer space).
However, radio waves can be transmitted
through space without a medium.

In wind instruments, the instrument itself
vibrates not the internal air column.

The instrument itself may vibrate, but the
majority of sound produced by a musical
instrument comes from vibrating air. In
wind instruments, it would be the internal
air column. In string instruments, it is the
air inside the cavity.

As waves move, matter moves along with
them.

A wave transmits energy only. Matter
(particles) vibrate back and forth but do
not move along in one direction.

The pitch of whistles or sirens on moving
vehicles is changed by the driver as the
vehicle passes (or ambulances have
different sirens facing forward and
backward).

The Doppler effect describes sound
waves in a source moving toward an
observer as fAbunchi
sounding as i f theyore
frequency. Likewise sound waves coming
from a source moving away from an

observer wil/ Aspr ea
sound as if theyore

The pitch of a tuning fork will change as it

The tuning fork is so named because it

——————
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"slows down", (i.e. "runs" out of energy)

provides just one pitch or vibrational
frequency. The length of the fork tines
determines the frequency of vibration.
The amplitude (loudness) will change as
t he tuni ng Obfemelgy. ir ui

Source of list of misconceptions: http://amasci.com/miscon/opphys.html in conjunction

with Operation Physics American Institute of Physics 1825 Connecticut Ave. NW, Suite
213 Washington, DC 20009 (202) 232-6688 http://www.aip.org

Additional research about misconceptions was found at:
http://www.project2061.org/publications/bsl/online/ch15/findings.htm#Ch5

———
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SOUND PRE-VISIT ACTIVITIES

The visit to the CT Science Center begins in your classroom with the pre-visit activities.
Please consider these activities as a prerequisite to prepare your students for the actual
visit. We encourage all teachers who bring their students to the CT Science Center to
do these pre and post activities and plan to provide follow up assessments and activities
which integrate your visit into a meaningful unit of study.

INTRODUCTION

Students explore the production and transmission of sound. Working in groups, the
students will explore materials following the directions on the task card at each of two
stations. The students will record what they notice and wonder after exploring each
station. After exploring, the students will share their discoveries.

PURPOSE
e Students will identify sound as a form of energy.
e Students will observe the characteristics of sound (loudness, pitch, quality/
timbre).
e Students will categorize sounds by how they are produced (striking, strumming,
bowing, plucking or blowing).

SCIENCE CONCEPTS
e Sound is a form of energy.
e Sound is created by vibrations.
e For sound to occur, there must be a vibrating object, a material through which the
vibrations are transferred (air, water, wood, metal, etc.) and a receiver (ear, etc.)
to perceive the sound.

PRE-ASSESSMENT
Have the children write a response to the following prompts:
1. What is sound?
2. How are different sounds created?
3. What are the characteristics of sound?

**Eollowing your pre-visit activities, classroom activities, and post-visit activities, have
the students answer the same prompt to assess their learning.

stience Center
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PRE-VISIT ACTIVITY

Drumming in the concept of sound

ACTIVITY SUMMARY

Students explore the characteristics of sound. Working in groups, the students will
explore materials following the directions on the task card at each of two stations. The
students will record what they notice and wonder after exploring each station. After
exploring, the students will share their discoveries.

If the students have already completed their study of Science Content Standard 5.1/1,
this activity will review some of the concepts they studied. If the students have not yet
studied 5.1/1, then this pre-visit activity will provide an overview of some of the
concepts.

ACTIVITY PREPARATION
1. Determine the grouping of students (4 per station in pairs) based on a class of
24. If the class is larger than 24, you might want to set up additional materials at
each station to accommodate additional teams of 2, or you may want some
students to work in groups of 3.
Gather the materials.
Print six Task Cards for each station and a tent card with the station letter on it.
(Both are located in the Appendix)
4. Prepare all si x -ofsontoheeidefiofthealassraom and all sizs e t
of t he A Stupstontheothd sides e t

w N

MATERIALS

Station A

2 half liter (or similar sized) plastic bottles containing different amounts of water
1 pencil for each team of 2

Task Card A

Station B
1 wooden ruler for each team of 2
Task Card B

— 1C
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ENGAGING ACTIVITY

1. Assign pairs of students to start at either Station A or Station B.

2. Students should bring their science notebooks from station to station.

3. Instruct students to read the Task Card at each station before exploring the
materials.

4. Students will be given 3 minutes to explore at each station.

5. When the 3 minutes are up, the students will be assigned a Quick Write at each
station. Students will be given 2 minutes to write in their science notebooks what
they noticed and wondered at each station.

6. When the 2 minute Quick Write is over, students will move as a team to the next
station.

7. After each team of students has visited both stations (approximately 10 minutes),
students will meet as a whole group to discuss their noticings and wonderings
from each station.

8. Before beginning the discussion, ask students to reread their noticings and
wonderings and select the ones they wish to share.

9. The teacher should chart the studentsodé not
meaning of their discoveries.

Below are examples of possible student noticings that might be charted. They are
not the only noticings the students might have listed.

Station A

When you blow across the bottle, the one with the lower water level makes a lower
pitch and the one with the higher water level makes a higher pitch sound.

When you tap the bottles with a pencil, the one with the lower water level makes a
higher pitch sound than the one with more water.

When you tap the bottle harder with the pencil, the sound is louder.

Possible Teacher Synthesis: From your observations, how can sounds be
produced? (Objects can be caused to vibrate by actions such as striking or
blowing.)

Unpacked content standard #3

Station B

When more of the ruler is vibrating over the edge of the desk, it makes a lower pitch.

When not much of the ruler is hanging over the edge of the desk, it only makes a

slap.

Possible Teacher Synthesis: What factors affected the pitch of the sound?

(Sounds can have apihtighopr | dhwetpintcli Aiof a s
speed of the vibration. Objects that vibrate quickly have a high pitch while those that

vibrate slowly have a low pitch.)

Unpacked content standard #5

— 11

stience Center



CT Science Standard 5.1a- Sound
Sound and light are forms of energy.

PRE-VISIT ACTIVITY CONCLUSION

Now that your students have completed the activity,giveeach st udent a 5x°
index card or piece of paper to illustrate one new learning about sound as a result of
their exploration. These cards could be displayed on a bulletin board and could be
sorted into the following categories:

e Ways to produce sound
e Factors that affect loudness
e Factors that affect pitch

Connecticut |
stience Center
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Task Card
Station A

e Blow across the top of one of the
water bottles to produce a sound.

What do you notice and wonder?

e Predict what will happen when you
do the same across the other
bottle (with a different amount of
water). Now try it.

What do you notice and wonder?

e Now try striking the side of each of
the water bottles using the pencil.

What do you notice and wonder?

13
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Task Card
Station B

e Hold one end of the ruler onto the
tabletop and extend the other end
about 10 c aver(thedlgor.ou't
Try plucking (0twanc

What do you notice and wonder?

e Now change the position of the
ruler so that more of the ruler is
hanging out over the floor. Predict
what sound will result and then try
It. If time permits, repeat with
other positions.

What do you notice and wonder?
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CT Science Center Classroom Visit Activity

5.1a Sound is a form of energy that is produced by the vibration of objects and is
transmitted by the vibration of air and by objects.

GLES

1. Generalize that vibrating objects produce sound if the vibrations are
transferred from the object through another material (e.g., air, a solid, or a
liquid)

2. Demonstrate how the loudness, pitch and quality/timbre of sound can be

varied.

Design and conduct investigations to determine factors that affect pitch.

Construct simple musical instruments (e.g., rubber band guitars, drums,

etc.) that produce sound with various pitches, volumes and timbres.

o w

The Science of Sound

Intro: What is sound? How are you able to hear me speaking to you
right now? How can | make things sound louder or softer? Write
down your own definition of sound.

Today we will explore sound. We will visit different stations that will
help you discover the different factors that affect sound. We will
explore sound as a form of energy, work with vibration, learn how
sound is produced, investigate pitch, and create a musical instrument
that will help us understand sound. (5 min)

Materials needed:

Station A- Use vour Voice - vocal cords and Sound Observation Sheet

Station B- Play with a Slinky- Slinky and Sound Observation Sheet

Station C- Tuning Forks In the Air- Tuning fork and mallet

stience Center
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Station D- Tuning Forks In Water - tuning fork, mallet, cup of water, and an empty
soup can

Station E- Tuning Forks and Ping Pong Balls- 2 Tuning forks (low pitched forks work
best- 256 Hertz), mallet, a ping - pong ball, string, masking tape and scissors (put a thin
masking tape arrow on one prong of the tuning fork so it overlaps about 1.5 cm.), a
glass microscope slide with petroleum jelly on its top surface

Station F- Groovy Guitars-1 skinny rubber band, 1 fat rubber band ( rubber bands,
skinny and fat need to be same length), 2 pencils, 1 milk carton (or you could use a
shoebox, Tupperware container, etc.)

Activities:
Students are working in groups of 3 moving through 6 stations at 5
minute intervals. (two sets of each station are setu p to accommodate

30 students total per class)

Station A- Use yvour Voice

Materials: vocal cords and Sound Observation Sheet

Try this test. Put your index and middle finger onthe center ofyour nedk . Say
the word "Aah" as loudly as you can.Then try it as sofly as you can. You not
only hear a sound, but you carieel a movemeninside your throat.

What i s happening when you say fAAaho?
anot her wor d?atahighes @tchdr afovea pitéh? In your group,
experiment with many different words and different pitches. What do you

notice? What questions do you have?

Teachers notes: When you say, "Aah", your vocal cords vibrate. That means
they move quickly back and forth. As your vocal cords vibrate they produce
sourd.

— 16
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Station B- Play with a Slinky

Materials: Slinky and Sound Observation Sheet

Directions:

1. Use atoy slinky. Stretch it out on the length of the table between
two students.

Teacherds not es: | t i's best to do this o
done on the floor. If it is done on the floor make sure it is done on atile
floor as this activity will not work on a floor with carpet.

2. One student should grab several coils on the slinky. Then let go.

3. You will see the group of coils go across to the other student. Then
come back to the starting student.

4. Make sure you notice how the coils stay together. This is what sound
waves do.

Rarefaction

Wavelengt

Where else could you see waves like you see in the slinky? With what other items you
might play with could you create these types of waves? Look at the

labels in the diagram. Write down what you think these words mean by your observations
of the picture and your experiences at this station.

Conne« 'E—J;‘—/ 17
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Teacherds notes: Sound i s a sharmoesthraufhaica otler e ssi on
materials. These sound waves are created by the vibration of some object, like a radio
loudspeaker.

The back -and -forth vibration of an object creates the compression waves of sound. The
motions of a loudspeaker cone, drumhead and guitar string are good examples of vibration
that cause compression waves. This is different than the up and down or transverse motion

of a water wave.

Sound waves can also be referred to as longitudinal waves. Longitudinal wavesare waves

that havesame direction of oscillations or vibrations along or parallel to their direction of travel,
which means that the oscillations of the medium (particle) is in the same direction or opposite
direction as the motion of the wave. Mechanical longitudinal wases been also referred to as
compressional wave®r compression waves

Rarefaction is the reduction of a medium's density, or the oppositemipression Half of a
sound wave is made up of the compression of the medium and the other half is the
decompresion or rarefaction of the medium.

A sound wave has characteristics just like any other type of wave, including amplitude
wavelength , velocity and frequency.

The amplitude  of a sound wave is the same thing as its loudness. Since sound is a
compression wav e, its loudness or amplitude would correspond to how much the wave is
compressed. It is sometimes called pressure amplitude.

Wavelength is the distance from one crest to another of a wave. Since sound is a
compression wave, the wavelength is the distance b etween maximum compressions.

ANAWA /\l,
JU \J

Wavele ngth

L-’_-‘Vn;-_'g?_’j‘[“‘ / 18
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High-frequency Sound Wave

NNNANAN
VUV U\

Low-Frequency Sound Waves

‘\/\ /N N
A S U

Pleasant Sound

——

Connecticut /
stience Center

Pitch- This is how high or low a sound
seems. The sound d bird is high and
the sound of a lionis low.

Loud or Soft- The more energy a
sound wave has the louder it
seems. The amplitude or height of
a sound wave is a measure of the
amount of energy is has. So the
greater the intensity of a sound
the greater the ampltude.

A pleasant sound has a regular
wave pattern. The pattern is
repeated over and over. But the
waves of noise are irregular. They
do not have a repeated pattern.

19
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The speed or velocity of sound in air is approximately 344 meters/second, 1130 feet/sec.
or 770 miles per hour at room temperature of 20 °C (70 °F). The speed varies witht  he
temperature of air, such that sound travels slower at higher altitudes or on cold days.

Note : The difference between speed and velocity is that velocity usually includes direction
of travel. We'll interchange them here, but in some cases the distinctio n is important.

The relationship between velocity, wavelength and frequency is:
velocity = wavelength x frequency

Since the velocity of sound is approximately the same for all wavelengths, frequency is
often used to better describe the effects of the diff erent wavelengths.

The frequency  of sound is the rate at which the waves pass a given point. It is also the
rate at which a guitar string or a loud speaker vibrates. Frequency is also called the pitch of
a sound. It is called the note in musical sounds.

Station C - Tuning Forks  In the Air
Materials: Tuning fork and mallet.

Strike a tuning fork. Listen. What do you hear? What do you seeWhat do you feel?

A sound wave moves through matter,
such as air, just like a wave moves
through a slinky.

Here are three pictures to help you
visualize how air molecules (the red
dots) might look around a tuning fork.

Look at tuning fork #1 . When the
tuning fork is at rest, what do you
notice?

AAAAEAOG hefdrkiDA Oq
surrounded by molecules i n the air.

Tuning Fork #1

20
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2K

Tunina Fork #2

Tuning Fork #3

Connecticut |
stience Center

Look at tuning fork #2 . As a tuning
fork's prongs move apart because of a
vibration, what do you notice?

4 AAAEA O5the moleclids @rgad
of it are crowded together. They look

like they are being pushed together.
They bump each other. Thisis a

compression .

Look at tuning fork #3 . As a tuning
fork's prongs come back together,
what do you notice?

4 AAAEAOG Dlealek Drdgddg,
that has fewer molecules than usual.
This is ararefaction.

Why did you hear what you heard
when you struck the tuning fork?
Explain in your own words how the
sound is produced.

21
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Teacher 0s not es:
sound wave in which the molecules
are crowded together is a
compression The region of a sound
wave in which particles are pread
apart is ararefaction.

As a tuning fork vibrates, it causes
molecules in the air to move. The
molecules bump into other molecules
nearby, causing them to move. This
process continues from molecule tc
molecule. The result is aseries of
compressionsand rarefactions that

make up sound waves.

Sound waves can not travel through
a vacuum. They need matter to
travel. That is why sound can travel
through a wall.

Station D- Tuning Forks In Water

Materials: tuning fork, mallet, cup of water, empty soup can

1. Strike a tuning fork. What do you feel? Strike it again. While it is
still humming put it into a cup of water.

What happened to the water? Why did the water react the way it did
when you put the tuning fork in the cup?

2. Strike the tuning fork with the mallet. Place the handle against the
soup can. What happens? Why? Try it in different positions. What
happened? Why?

Teacher 6satihhmg ferk with frequency 341 Hertz works best
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CT Science Standard 5.1a- Sound
Sound and light are forms of energy.

Station E Tuning Forks and Ping Pong Balls

Materials:

« Tuning forks (low pitched forks works best- 256 Hertz), mallets,
a ping - pong ball, string, masking tape and scissors (put a thin
masking tape arrow on one prong of the tuning fork so it
overlaps about 1.5 cm.), a glass microscope slide with
petroleum jelly on its top surface.

Directions:

1. Strike a tuning fork gently with a mallet. Touch the vibrating
tuning fork to a suspended ping - pong ball while the fork
sounds softly. (one student should hold the ping-pong ball on
the string above the desk while the other touches the tuning fork
to it)

2. Strike the tuning fork harder with the mallet. Touch the ping -
pong ball to it when it is loud. What is the difference between the
two events?

3. Now use the fork with the arrow on it. Strike it with the mallet.
Let the masking tape arrow vibrate on the greased glass slide.
What does the pattern look like? Try it both loud and soft. Then
compare the two.)

Teacherdéds notes: Sound intensity increa
vibrating source.

Station F- GROOVY GUITARS

Materials:

1 skinny rubber band (rubber bands, skinny and fat need to be same length)
1 fat rubber band

2 pencils

1 milk carton (or you could use a shoebox, Tupperware container, etc.)

Connecticut | /
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CT Science Standard 5.1a- Sound
Sound and light are forms of energy.

Directions:
1. Put the rubber bands around the milk carton the long way.

2. Put one pencil under the rubber bands near each end of
the carton.

%J

3. Pluck the skinny rubber band and listen.

4. Now pluck the fat rubber band and listen. Does the skinny rubber
band have a higher or lower pitch than the fat one?

Higher
Lower

5. Pluck the rubber bands again and watch them vibrate. Does the
whole rubber band vibrate or just the part between the pencils?

The whole rubber band

Just the part between the pencils

6. Let's  try making the length betwe en the pencils shorter. First, pluck
the skinny rubber band again and remember its sound. Move one of the
pencils to the middle of the carton. Pluck the skinny rubbe r band
again. Is the new sound higher or lower in pitch?

Higher

Lower

= 24
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CT Science Standard 5.1a- Sound
Sound and light are forms of energy.

CONCLUSION

Look at your results in the last two steps and complete these
sentences

An object that is long wil | have a pitch that is (higher/lower)

than an object that is short.

An object that is fat will have a pitch that is (higher/lower)
than an object that is skinny.

Teacherds notes: A sound with higher pitch 1is
are fast. A sound with lower pitch is caused by vibrations that are

slow. The size of an object helps to determine if it will vibrate fast or

slow and therefore its pitch.

Wrap-Up 3-2-1

Review each station with the class. Mention to the class as you
review each station as a group you would like them to jot down their
ideas for their 3-2-1.

Write down 3 new things they learned about sound.

Write down 2 things they learned that can change sound.

Write down the 1 thing they will remember the most from the class
experience.

Ask them to write a definition of sound now that they have completed
all the class activities. Ask if their definition of sound they wrote at
the beginning of the class has changed and how it has changed.

Encourage teachers to post on our CSC Educator Forum any work
they do back in the classroom.

Lo w..:‘_v_‘r., I} / 25
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CT Science Standard 5.1a- Sound
Sound and light are forms of energy.

Sound Observation Sheet

Station A- Using your Voice

Whatishappeni ng when you say fAAaho?

What would happen if you said another word?

or said fAiAaho at a higher pitch or a | owe

In your group, experiment with many different words and different pitches. What
do you notice?

What questions do you have?

Station B- Play with a Slinky

Where else cold you see waves like you see in the slinky?

With what other items you might play with could you create these types of
waves?

Look at the labels in the diagram.
Write down what you think these words mean by your observations of the
picture and your experiences at this station

C ut | /
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CT Science Standard 5.1a- Sound
Sound and light are forms of energy.

Station C- Tuning Forks in the Air

Strike a tuning fork. Listen. What do you hear? What do you see? What do you feel?

Look at tuning fork #1 . When the tuning fork is at rest, what do you notice?

Look at tuni ng fork #2 . As a tuning fork's prongs move apart because of a vibration,
what do you notice?

Look at tuning fork #3 . As a tuning fork's prongs come back together, what do you
notice?

Why did you hear what you heard when you struck the tuning fork?
Explain in your own words how the sound is produced.

Connecticut | /
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CT Science Standard 5.1a- Sound
Sound and light are forms of energy.

Station D- Tuning Forks in Water

1. Strike a tuning fork. What do you feel?

Strike it again. While it is still humming put it into a cup of water.

What happened to the water?

Why did the water react the way it did when you put the tuning fork in
the cup?

2. Strike the tuning fork with the mallet. Place the handle against the
soup can. What happens? Why?

Try it in different positions. What happened? Why?
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CT Science Standard 5.1a- Sound
Sound and light are forms of energy.

Station E- Tuning Forks and Ping Pong Balls

1. After completing step 1 and 2- What is the difference between
the two events?

2. Now use the fork with the arrow on it. Strike it with the mallet.
Let the masking tape arrow vibrate on the greased glass slide.
What does the pattern look like? Try it both loud and soft. Then
compare the two.)
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CT Science Standard 5.1a- Sound
Sound and light are forms of energy.

Station F - Groovy Guitars

1. Put the rubber bands around the milk carton the long way.

2. Put one pencil under the rubber bands near eac h end of

the carton.

%J

3. Pluck the skinny rubber band and listen.

4. Now pluck the fat rubber band and listen. Does the skinny rubber
band have a higher or lower pitch than the fat one?

Higher
Lower

5. Pluck the rubber bands again and watch the m vibrate. Does the
whole rubber band vibrate or just the part between the pencils?

The whole rubber band
Just the part between the pencils

6. Let's try making the length between the pencils shorter. First, pluck

the skinny rubber band again and remember its sound. Move one of the
pencils to the middle of the carton. Pluck the skinny rubbe r band
again. Is the new sound higher or lower in pitch?

Higher

Lower

Connecticut | /
stience Center
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CT Science Standard 5.1a- Sound
Sound and light are forms of energy.

CONCLUSION

Look at your results in the last two steps and complete
senten ces:

An object that is long will have a pitch that is
than an object that is short.

An object that is fat will have a pitch that is
than an object that is skinny.

Connecticut |
stience Center

these

(higher/lower)

(higher/lower)
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CT Science Standard 5.1a- Sound
Sound and light are forms of energy.

Task Card

Station A- Use your Voice

Materials: vocal cords and Sound Observation Sheet

Try this test. Put your index and middle finger on the
center of your neck . Say the word "Aah" as loudly as
you can. Then try it as softly as you can. You not only
hear a sound, but you can feel a movement inside
your throat.

What |1 s happening when you say

What would happen if you said another word? or said
ARAaho at a higher pitch or a |

In your group, experiment with many different words
and different pitches.

What do you notice?

What questions do you have?

Task Card



CT Science Standard 5.1a- Sound
Sound and light are forms of energy.

Station B- Play with a Slinky

Materials: Slinky and Sound Observation Sheet

Directions:

1. Use atoy slinky. Stretch it out on the length of the table between
two students.

A

Teacher 60s imbedtt® da this dnt 6ft long table but it could be
done on the floor. Ifitis done on the floor make sure it is done on atile
floor as this activity will not work on a floor with carpet.

2. One student should grab several coils on the slinky. Then let go.

3. You will see the group of coils go across to the other student. Then
come back to the starting student.

4. Make sure you notice how the coils stay together. This is what sound

{m If \m\
WL

A,

Rarefaction

Wavelengt

Where else could you see waves like you seehe slinky? With what other items you

might play with could you create these types of waves? Look at the

labels in the diagram. Write down what you think these words mean by your observations
of the picture and your experiences at this station.

Task Card

33
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CT Science Standard 5.1a- Sound
Sound and light are forms of energy.

Station C - Tuning Forks In the Air

Materials: Tuning fork and mallet.

Strike a tuning fork. Listen. What do you hear? What do you
see? What do you feel?

A sound
wave moves
through
matter, such
as air, just
like a wave
moves
through a
slinky.

Tuning Fork #1

Here is a picture to help you visualize how
air molecules (the red dots) might loo k
around a tuning fork.

Look at tuning fork #1 . When the tuning
fork is at rest like in this picture , what do
you notice?
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CT Science Standard 5.1a- Sound
Sound and light are forms of energy.
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Tuning Fork #2

Look at tuning
fork #2. As a
tuning fork's
prongs move
apart because of
a vibration, what
do you notice?
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