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✩Pitch the sound 
Background knowledge
Did you ever wonder how an instrument makes a high or low note? When
objects vibrate, they do so either quickly or slowly. The rate at which
something vibrates is called the frequency. A slow rate of vibration produces
a low note (low frequency). A fast rate of vibration produces a high note
(high frequency). The word pitch is used to talk about low and high notes.
We measure how fast something vibrates in units called hertz (Hz). One
vibration per second = 1 Hz.

Obtain a number of different rubber bands. They should differ
in size and thickness. Design and conduct an experiment to
determine which rubber band will produce the highest pitch.
One suggestion is to have an adult hammer some nails into
wood at varying distances. The rubber bands to be tested can
be stretched between the nails.

Science investigation

Science activity
Look at the pictures of vibrating objects below, and note the frequency at
which each one is vibrating (in Hz). Try to order them according to the
pitch of the notes that they produce. Number the pictures form 1 to 4, with 
1 identifying the object with the highest note.

100 Hz

256 Hz

300 Hz

440 Hz
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      Take extra care - ask an adult to supervise you.
Obtain a number of different rubber bands. They should differ in size 
and thickness. Design and conduct an experiment to determine which 
rubber band will produce the highest pitch. One suggestion is to have 
an adult hammer some nails into wood at varying distances. The rubber 
bands to be tested can be stretched between the nails.
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When children talk into the can, the vibrating air
vibrates the can. These vibrations are transmitted
through the wire or string. Wire vibrates more
effectively than string. Children should hear sound
under water because the water vibrates.

89 ✩Sound can be speedy
Background knowledge
Sound waves, or the vibrations made by sound, can travel through solids,
liquids, and gases. Usually, the vibrations travel faster and farther in solids
and liquids than through air. This is because the particles that transmit the
vibrations are closer together. Approaching trains can be heard from far
away because the vibrations travel quickly through the solid metal railroad
tracks. Whales can be heard calling over very large distances in the sea
because the water transmits sound faster and farther than air.

Science investigation

Mary and her brother were playing in a field that had an iron railing running
alongside it. When it was time to go home, Mary called to her brother from
the opposite side of the field, but he did not hear her. She decided to tap the
iron rail to attract his attention. Explain why this was a good idea.

Science activity

It is a good idea because vibrations travel further and faster
in solids than through air. 

The young investigator should be able to associate the
vibration of matter with sound. The child may also
notice that very fast vibrations are associated with
higher-pitched sounds.

86 ✩ Feel the vibrations 
Background knowledge
Sound is a form of energy created by vibrations. Sound must travel through
matter in order to be heard. Solids, liquids, and gases all vibrate as they
transmit sound. For example, we hear musical instruments because they
vibrate air. When a guitar string is plucked, its vibrations cause the air to
vibrate. When these vibrations are picked up by our ears, we hear the sound
made by the instrument. The air in a flute vibrates when someone blows into
the instrument. If you touch an instrument, you can feel it vibrating. Deaf
people can “hear” music this way.

Science activity
Which part of each of these instruments vibrates when they are played?
Write your answers below.

Science investigation

the drum skin

the strings on the violin

the strings on the piano

air inside the trumpet

The bigger the vibration, the louder the sound.
Striking the ruler harder will make a bigger vibration,
and thus a louder sound. Ask the child what makes
seeds jump higher. Make sure the child does not
confuse pitch with amplitude.

88 ✩ Can you hear me?
Background knowledge
The loudness of a sound depends on the size of its vibrations. A vibration
forms a wave. The size of a wave is called its amplitude. If a guitar string is
plucked hard, it produces large vibrations, resulting in loud sounds. If it is
plucked gently, it produces small vibrations, resulting in soft sounds. The
louder the sound, the bigger the waves that vibrate. The loudness of a sound
is measured in decibels. 

Which drum is producing the louder sound? 

Which drum was struck harder? 

As noted above, the size of a vibration is called its amplitude. Explain how the 
amplitude of the waves shown in the pictures above affects the loudness of sound.

Science investigation

1 2

Science activity
Look at the diagram showing two drum skins vibrating.

Drum 2

Drum 2

The greater the amplitude of a vibration, the louder the
sound will be.

Use bands of equal length to make a valid comparison 
of thickness’s effect on pitch. Increased tension produces
higher pitch. Test this by placing wooden pegs in
styrofoam at different distances and stretching rubber
bands between the pegs.

87 ✩Pitch the sound 
Background knowledge
Did you ever wonder how an instrument makes a high or low note? When
objects vibrate, they do so either quickly or slowly. The rate at which
something vibrates is called the frequency. A slow rate of vibration produces
a low note (low frequency). A fast rate of vibration produces a high note
(high frequency). The word pitch is used to talk about low and high notes.
We measure how fast something vibrates in units called hertz (Hz). One
vibration per second = 1 Hz.

Science investigation

Science activity
Look at the pictures of vibrating objects below, and note the frequency at
which each one is vibrating (in Hz). Try to order them according to the
pitch of the notes that they produce. Number the pictures form 1 to 4, with 
1 identifying the object with the highest note.

100 Hz

256 Hz

300 Hz

440 Hz

4 2
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      Use bands of equal length to make a valid comparison of 
thickness’s effect on pitch. Increased tension produces higher 
pitch. Test this by placing wooden pegs in styrofoam at different 
distances and stretching rubber bands between the pegs.
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