We Know the Air Is There
Song
and

Activity Guide
lbaum@turtlepeakconsulting.com

1

We Know the Air is There
(Hi, Ho, Fiddle Dee Dee)

Lyrics by Hy Zaret
Music by Lou Singer
Spoken Text by Cathy Fink & Marcy Marxer
© 1961 Argosy Music Corp. (SESAC). Worldwide rights administered by
Helene Blue Musique
© 1961 Oliver Music Publishing Company. (ASCAP). Worldwide rights
administered by Music Sales Corporation
From the CD, "ZOOM A LITTLE ZOOM: A RIDE THROUGH SCIENCE" by Cathy Fink & Marcy Marxer
www.cathymarcy.com

Spoken:
Pickleberry popcorn, pickleberry popcorn,
pickleberry popcorn, pop, pop, pop
Marcy, what are you doing?
Well, I’m feeling the air.
How?
I put my hand in front of my face and I
speak. I say the word pickle. Try it.
Pickle.
Pickle.
Pickle.
Pickle, pickle, pop, pop.
Pickle, pickle, pop, pop. Hey, I can feel the
air on my hand.
Isn’t it great?
Cool.
We can’t see the air, but we know it’s there.
Verse 1
Get a balloon and blow-o-ow,
Fill it full of air.
When it’s blown up, then we know
That the air is there.

Turtle Peak Consulting

Refrain:
Hi, ho, fiddle dee dee,
We don’t see the air.
Hi, ho, fiddle dee dee,
Still we know it’s there.
Verse 2
Take the balloon and go-o-o,
Find a scale somewhere.
Weigh it empty, weigh it full,
Find the weight of air.

Refrain
Verse 3
Get the balloon and blow-o-ow.
How big will it get?
Let it go and air will flow,
It’s flying like a jet.
Refrain
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We Know The Air Is There
Activity Guide
The Big Picture
Recipe for Life
Air - so essential to our life - is actually a specific mixture of gases. It is mostly made up
of nitrogen (78%) and oxygen (almost 21%) with small amounts of argon and carbon
dioxide along with tiny amounts of other gases and some water vapor making up the rest.
We humans breathe in the 21% of the oxygen that makes up air, and on average, exhale
about 15%.
Our Atmosphere – A Blanket of Air
Air is what makes up the atmosphere that surrounds the Earth. This atmosphere
protects us from the harmful ultra-violet rays of the Sun. Our airy atmosphere also helps
to moderate the Earth’s temperatures so we don’t have the extreme temperature
differences between day and night that can be found on other planets.
The Pressure is On
Like all gases (and liquids and solids), air takes up space and has a mass. Wind is just air
on the move. We can feel the air on windy days and see it as the leaves blow on their
branches.
Wind is caused by differences in air pressure flowing from high pressure to low pressure.
A couple of things can create changes in air pressure:
• Altitude - Air becomes lighter and less dense as you increase your altitude – as
when you climb a very tall mountain. Air becomes more dense and heavier as you go
lower down. Think about a pile of books. The books at the bottom of the pile have
much more mass on them than those at the top. The air at the top of Mt. Everest
has considerably less mass and therefore less oxygen. This means it is very
difficult to breathe at that altitude without bringing extra oxygen tanks. On the
other hand, there is no problem breathing in Death Valley, at 282 feet below sea
level.
•

Temperature - Changing temperatures also affects air pressure. As the air is
heated, the air molecules gain energy and move around much more. Air becomes
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less dense, making it lighter, and so it rises. This is why hot air balloons work. Cold
air has less energy. The air molecules are more densely packed because they have
less energy to move about. This creates greater air pressure.

Airy Vocabulary

• Air Pressure –The amount of force that is measured as air presses down on the
Earth and everything on it. Air pressure is measured with a barometer.
• Mass – The amount of matter (stuff, like atoms) there is in an object. It is similar
to weight, but weight can change depending on where something is measured. On
the Moon, for example, a brick would have a different weight than on Earth
because of the different gravitational pull, but the mass will always be the same.
• Coriolis Effect – Caused by the rotation of the Earth, this effect creates winds in
the Northern Hemisphere that move to the right and winds in the Southern
Hemisphere that move to the left.
• Lighter than Air – Gases that are lighter than the mass of air, including helium,
hydrogen, methane and water vapor. Hot air is lighter than cooler air. The lighter
density of these gases causes them to rise.

Lightweight Facts
• It takes about an hour longer to fly from New York to California than from
California to New York because of the winds caused by the Coriolis effect.

•

Humans breathe in about 35 pounds of air each day.

•

The air pressure at the top of Mt. Everest is 1/3 of what it is at sea level.

•

The hot air balloon was invented in France by two brothers, Joseph-Michel and
Jacques-Étienne Montgolfier in 1783. It is the oldest form of human flight.

What Do You Think?

The first passengers to travel in a hot air balloon were:
a) A sheep, duck and rooster.
b) Wilbur and Orville Wright.
c) A team of mountain climbers.
(Answer: a – the French inventors conducted their first flight with the animals
over Versailles before they were willing to try it with humans. The flight lasted
about 8 minutes.)
Turtle Peak Consulting
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How high do you think a hot air balloon can fly?
The record is:
a) 200 feet
b) 1000 feet
c) Over 65,000 feet
(Answer: c - at that altitude oxygen is needed for the passengers.)
What is the windiest city in the United States?
a) Chicago, IL
b) Orlando, FL
c) Amarillo, TX
(Answer: c – Amarillo, with average wind speeds of over 13.5 mph.)

Windy Resources

Good information on air.
http://www.kidsbuilder.com/FunFactsForKids/air.html
Insights into impacts of living at high altitude and what it can teach us about the human
body.
http://www.cnn.com/2015/11/11/health/sherpas-superhuman-mountaineers/
List of countries and their altitudes.
https://en.wikipedia.org/wiki/List_of_countries_by_average_elevation
Good information on wind and air pressure.
http://www.weatherforkids.org/wind.html
Next Generation Science Standards.
http://www.nextgenscience.org/overview-topics
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Activity 1
Lighter than Air Activity
Activity Type
Do @ Home or
School

Grade Level(s)
3 and up

Next Generation Science Standards
Science Practice: 1, 4, 5
Cross-Cutting Concepts: 3, 5
Core Ideas-Life Sciences: 2, 3

Here’s the Story
When something is very, very light we say that it is lighter than air. This, of course,
implies that air must weigh something. Think of weight as how much
pressure is exerted on a scale as gravity pulls it downward. The more
stuff something has (its mass), the more force it exerts on the scale and
the more it weighs.
Air doesn’t have much stuff, so a boxful of air won’t weigh very much.
However, the air around the Earth, our atmosphere, is about 62 miles
thick. So imagine a column of air, 1-inch square, stretching 62 miles high. Now imagine
putting that 1-inch column of air on a scale and weighing it. It would weigh 14.7 pounds.
That’s a lot of air!
We don’t usually notice the weight of air pressing down on us because air is a fluid. It
flows around things. So when you hold out your hand, you have air flowing around your
hand, pushing all of its weight against the bottom of your hand, as well as against the top
of your hand.

Materials Needed (per person)
• 1 book (any size will do)
• Scale to weigh the book
• Paper and pencil to do the math
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Safety Considerations
• None
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How-To-Do
1. Hold the book in your outstretched hand. How much weight do you think you are you
holding? How much of this weight do you think is air?
2. Let’s determine how many square inches there is on book’s surface. Surface area is
length X width. Measure the length of the book in inches and multiply this number by
the width of the book in inches. This will give you the area of the book in square
inches.
3. Now multiply the number of square inches X 14.7. This is the total weight of the air
you are holding up.
4. Place the book on a scale and weigh it.
5. Is your book lighter than air?
6. Add the weight of the book to the weight of the air to get the total weight you are
holding up.
Weight of book: _____________ Weight of air: _________________
Taking It Further
The air inside an empty plastic, soda bottle has the same pressure as the air outside the
soda bottle. Each square inch of the bottle outside is pushing in on the bottle with a
weight of 14.7 pounds. Since the air inside the bottle is pushing out with the same force,
the air has no effect on the bottle. However, if you remove some of the air from the
bottle, then the air will exert more force on the outside of the bottle than on the inside
of the bottle.
Put the opening of the bottle up to your mouth and suck out some of the air. What
happens to the bottle?
hat You Can Observe/Learn
When you hold a book in your outstretched hand, most of what you are lifting is air. The
air above a book that is 8” by 10” weighs 1,176 pounds. You are holding up 1,176 pounds of
air. However, since that same amount of air is flowing around your hand and pushing up on
the bottom of your hand, you don’t notice this weight.
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Activity Type
Do @ Home or
School

Grade Level(s)
3 and up

Next Generation Science Standards
Science Practice: 1, 3, 6, 7
Cross-Cutting Concepts: 2, 5, 7
Core Ideas-Life Sciences: 2, 3

Here’s the Story
Air has weight. A one-inch column air pressing down on an object weighs 14.7 pounds. This
air pressure can build up to incredible weights. The air, pressing down on an object 8.5
inches by 11 inches, weighs about 1,375 pounds! This is a lot of weight.
Air is a fluid. It flows all around an object. It exerts the same amount of pressure
wherever it touches that object. A piece of paper 8.5” x 11” has
1,375 pounds of air pushing down on it. But since the air below it is
pushing up with the same force, you don’t feel this weight.

What’s the Point?
As long as air is pushing against both sides of the paper, the air pushing down on the
paper is cancelled out by the air below the paper. But, what happens if there is no air
below the paper?

Materials Needed (per person)
• 1 8.5x11 sheet of paper
• 1 book at least as big as the paper
( bigger is OK)
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Safety Considerations
• None
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How-To-Do
1. Hold a book in one hand and a piece of paper in the other hand. Hold them both
out flat.
2. Drop them both at the same time and notice what happens.
3. Now lay the paper flat on the top of the book.
4. Drop the book and notice what happens.
Taking It Further
What happens if the book is smaller than the paper and part of the paper overhangs the
book? Trey this with different sized books.
hat You Can Observe/Learn
When you hold the book and paper side by side, there is air above and below both the
book and paper. There is the same amount of force pushing up on them as pushing down.
These pushes cancel each other out. So gravity is acting only on the book and paper. The
book is heavy enough to push the air underneath it out of the way, so it falls quickly. The
paper is not heavy enough to push the air out of the way, so it must slide, side to side, as
it slowly falls to the ground.
With the paper on the book, there is no air directly under the paper – the book is pushing
the air underneath out of the way. There is air pushing the paper down, but no air pushing
it up, so the paper is pushed against the book as the book falls.
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Activity 3
The Pressure is On

Activity Type
Do @ Home and
School

Grade Level(s)
3 and up

Next Generation Science Standards
Science Practice: 1, 2, 3, 4, 6, 7
Cross-Cutting Concepts: 2, 4, 5, 7
Core Ideas-Life Sciences: 2, 3

Here’s the Story
Hot air expands. Cold air contracts. This is important for many reasons, but one
important reason is that it creates our weather.
Imagine a box full of air. It has a certain number of air molecules in it. Air molecules have
weight – not much, but it adds up. Now imagine heaating this air. The air expands. Some
of this air spills out of the box. The box now has fewer air molecules in it, so that box
full of air weighs less. Since it weighs less, it floats above colder air.
As the air on the Earth is heated by the Sun, it expands. It weighs less. It floats above
the colder air around it. Air from somewhere else rushes in to take the place of the
rising air. This is what causes the wind.
Since air is invisible, it is impossible to see it expanding and contracting. However, we can
see and feel the effects of expanding and contacting air.
What’s the Point?
Watch the effects of a 2-liter soda bottle as the air in it contracts when it cools.

Materials Needed
• 2 2-liter soda bottles with caps
• Room temperature water
• Hot water
• Funnel
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Safety Considerations
• Use the hot water with caution to
avoid burns.
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How-To-Do
1. Stand the two soda bottles next to each other with their tops off.
2. Put about 1 inch of room-temperature water in one of the bottles. Swirl the water
around the bottle and then put the cap on tightly.
3. Put about 1 inch of hot water in the second bottle. Swirl the water around the
bottle and then put the cap on tightly.
4. Observe the bottles for a few minutes.
! Note: the bottle with the room temperature is the control. The bottle with the hot
water is the experiment.
Taking It Further
Try cooling the hot bottle faster by running it under cold water.
hat You Can Observe/Learn
Swirling the hot water inside the bottle heats the air. As the air is heated, it expands.
Some of it is pushed outside the bottle. By putting the cap on at this point, no more air
can enter or leave the bottle. There is now less air in the bottle, but because it is hot, it
fills up the space in the bottle, exerting the same pressure on the inside of the bottle as
the air on the outside of the bottle. However, when the air in the bottle cools it
contracts, taking up less space in the bottle. The air is now pushing on the inside of the
bottle with less pressure than the air on the outside of the bottle. The greater pressure
outside the bottle crushes it.
The bottle with the room temperature water is the control This shows that if the
temperature of the air does not change, the air doesn’t expand or contract and the
bottle does not get crushed.
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