Activity 1: Air Aquarium
Level: Grades 3-8
Materials: 8.5” x 11”
sheets of paper. Recycled
is fine, so long as it’s not
crinkled.
Physics concepts: gravity,
friction, force, motion,
fluid dynamics
Dance concepts: flow,
core support, creating
and developing
movements, group
choreographic studies
Crosscutting concepts:
Matter and energy, cause
and effect

A dancer is able to move and keep a piece of paper in the air
without grasping it.

Practices: Asking
questions, carrying out
investigations,
constructing explanations

Introduction

Let’s try moving smoothly with paper. Easier said than done. Moving one’s body
through space while keeping the paper pressed to the palm of the hand helps develop
a feel for the forces at play, including gravity and the force of air. There are cause and
effect relationships between the speed of the paper through the air and the force it
experiences. Tilting the angle of the paper affects the force as well. All of this helps us
to see and feel relationships between force and motion, effects of gravity, the presence
of air and wind, and how properties of matter (air) can be described when modeled as
particles. Karl Schaffer and Erik Stern have been creating paper dances together and
separately for years, and that was a point of departure for this investigation.
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Activity 1: Air Aquarium

For this activity, be sure the room is free of dangerous objects or corners. During the
activity, feel free to play a drum or recorded music softly in the background. Remind
students to focus on the motion, and to keep talking down to a minimum (but it’s okay
if they talk – the opportunity to move often releases energy).
•

If time allows, warm up the students by moving slowly and smoothly. Play with
changing levels and bending legs.

•

Each student gets a sheet of paper (8.5 x 11 inches, 20-30 pound). These are
“standard” pieces of paper that you might have in a supply cabinet, a
printer/copier, or even in your recycling bin. If there’s time, use “This Is Not A Piece
of Paper” master at the end of this packet to make copies and hand out to students.
Let them read it and see what they do.

•

Ask students: can you move smoothly with the paper staying in the palm of your
hand, without grasping the paper?

•

If need be, give prompts and challenges: Can you take up more space with the
movement? Can you bend your legs? (Note: if the teacher is comfortable,
demonstrate moving in circular motions without grabbing the paper, by relying on
air resistance. Ask students to learn the motion the teacher is performing. Or, select
a video from dancesciencefest.org of WSU dancers or secondary students moving
with paper.)

•

Students find some way to move smoothly with the paper without grabbing it. Hint:
you have to use the forces acting on the paper to your advantage to make this work.

•

Students demonstrate their ways of moving with paper, either by dividing the class
in half or by breaking into smaller groups.

9th grade science students practicing
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Discuss: What were some approaches that surprised you? Which ones caught your eye?
What is challenging about this exercise? What is fun about it? What are the limits? What
are the possibilities? What does this tell you about the paper and its surroundings?

•

Group students in pairs or trios. Have them learn each other’s ways of moving with
paper. Emphasize students should watch motions and imitate. Avoid trying to
explain motions step by step; this tends to make what is fresh or quirky about it
disappear. Students put the motions in an order and learn to connect them and
make them into one longer movement phrase. This means they must make
decisions about transitions. For example, if one phrase has the paper in the right
hand, and the other phrase places the paper on the stomach and runs with it, what’s
an interesting way to get the paper from the hand to the belly? Play music while
they rehearse. Remind students they will be performing to music and have to learn
to do their new phrase without giving verbal cues to one another. Encourage
students to move fully and take up space.

•

Show duets and trios. This can be half the class at a time, or group by group.
Remind students: you are all in one large dance now, so be attentive when another
group is performing. Save comments and applause until the end.

Discuss: What did you learn about forces? What problems did you encounter putting
together the movements? How did you solve those problems? Did you learn something
about how to move with paper, such as rules and things to consider? If we were going
to improve these, what are some strategies or parameters to accomplish this?

•

Students spread out in room. Say, “Hold the paper away from your body at
shoulder height. When I clap my hands, everyone drop their paper and observe.
What does the paper do, and what do you notice about its motion?” (This might be
worth repeating a few times.)

Discuss and Observe: “What do you notice about the way it drops?” Students jot down
observations, or share with a partner. Discuss briefly as a class. Did it move the same
each time they dropped it? Why or why not? Why does it move the way it does?
Note: discussing what one sees in a choreographic study not only fulfills core standards in dance, it gets at
skills used in science and language arts, including observation and gathering data, communication (in
multiple forms), problem solving, and design. Asking, “What did you like? Why? Do any duets evoke certain
feelings? How could we make these better?” can be challenging. Formulating what one thinks is a big part of
aesthetic valuation, and it’s an important communication skill in all disciplines.
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•

In the groups they just performed in, have them come up with two or three ways to
pass the paper from one person to the other. Encourage them to increase the
physicality, to be clear, and to connect movements. Once they have their passes,
have them put them in an order and make transitions between the passes. Practice
and show. If time allows, add passes to the motion phrases they first came up with.
Show, discuss.

•

Ask, “Why is this exercise called ‘Air Aquarium’? Why does the paper stay in your
hand when you move with it?” Make a list of forces or ideas about how why it stays.
Have the class articulate techniques for avoiding having the paper fall out of your
hand?

Discussion Questions
The following can be prompts for written or group assignments, as well as other group
discussions:
• What are the forces acting on the paper? Are they always the same? Which ones are
always there, and which change? How do you know? Can you make a diagram of
what you are describing?
• Why does the paper stay on your hand? What is the relationship between how the
paper must be moved and how readily it stays stuck to the palm of your hand? What
are the factors that affect this, and how might we change them?
• What if we’d used thinner paper? Or heavier paper, like card stock? Or, what if we
changed the shape or size of the paper?
• You can hold the paper still in your hand if your palm is under the paper. You can
keep the paper in your palm pointed to the left or right if you are continually
moving. Can you keep the paper in the palm of your hand if the paper is under your
downward pointing palm? How does this work?
• What if, instead of dropping the paper from shoulder height, we had dropped other
objects? What factors change the way that the object falls? The paper is the same
paper when it’s balled up, but it falls differently. How can we describe these
different kinds of motion? What causes them? What does this tell us about our
surroundings?
• Why would we call this activity the ‘Air Aquarium’? How would this be different if we
were in a real aquarium, filled with water? How would this activity be different if
there were no air in the room (aside from the fact that we couldn’t breathe)? How
would the motion of the paper and our interactions with it be different? The same?
• Let’s consider a normal aquarium, filled with water. Does gravity operate on fish and
people in the water? Why don’t we notice the gravity when we’re in water?
• What does the effect of the air on paper tell us about air’s effect on other things in
everyday life? How do we see air’s effect on Earth? With other animals? On the
landscape? In technology? How else could we use these?
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•

Now that you have experience with them, how do you describe concepts like
friction, air resistance, force, and gravity?

Extensions of the Lesson
• We know from this experience that the air must be pushing on our pieces of paper.
Our model of air – what we imagine when we see all of its effects on us and on our
paper – is that it is comprised of lots and lots of particles that all flow and bounce
off one another and the other surroundings. We have evidence that these particles
are pushing on the paper. What does the paper do to the air? How can we tell?
• The paper and the air are part of a system in the Air Aquarium. Everything in the
system is connected to everything else. What are some examples of how this is
observed during our activities? Where else is air an influential part of a bigger
system? What could you do to change the system? Make a list of things, and try to
predict what would happen. If time allows, figure out a way to test your prediction.
• Air is responsible for lots of the features of our environment, including the shaping
of our land and the features of our weather. How can you observe these features of
air in the motion of our pieces of paper?
• There are lots of examples of “cause and effect” when we work with the paper.
What are some of these? How could you investigate these further? Where else do
you observe these?
• How many ways can you design a “passing machine,” either between two people or
between multiple people? What do you think makes for the “best” passing
machine? How do you think this compares to when we design other machines or
structures? When we have lots of ways to solve a problem, how do we decide what
we should do?
Further Study
• What is the slowest a person has to move to keep the paper on the hand, when the
hand is vertical? Can the class figure out a way to measure this? For example, if you
can’t measure miles per hour, maybe you can time how long it takes to move
between two (or more) points in a room.
• Once you measure this speed, what if the slowest velocity for one person appears
different from another? Can you think of reasons it might be different? Would the
size of a person’s hand matter? Why or why not?
• What if we used different pieces of paper, either with different areas or different
weight? Could you find a relationship between the speed of a person keeping the
paper in their palm and the area (or other feature) of the paper?
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Science at Play
As we developed the ideas that went into our performance and workshops, we realized
that it’s helpful to point out and clarify some scientific principles that we see in action.
(Take a look at http://dancesciencefest.org/guide/ for an example of these.) There are a
few that are particularly interesting to us in Air Aquarium. You may see and want to
emphasize others – there are many possibilities!

•

•

•

•

•

Obviously, there is air all around us, but we often take this for granted. In the case
of working with paper, we see that air is a substance, and we can model this as a
collection of lots of particles. When the paper runs into these particles, they exert a
force on the paper, and we can use this to good effect.
If there’s a force on the paper resulting from the air, then there must be a
simultaneous force on the air due to the paper. This is Newton’s Third Law of
Motion: For every action, there is an equal and opposite reaction. We can imagine
that doing the paper activity in the room is not just moving the paper around, but
also moving the air around. One can’t happen without the other.
Even as we manipulate the way that air and paper act on one another, gravity is
always “on.” We can change the degree of many other forces, but not gravity –
unless we get very far away from Earth. (Even astronauts orbiting Earth are not really
“weightless.” They’re actually falling, continually, around the Earth. This is actually
caused by gravity, which ironically makes them seem like they levitate.)
There are other ways that air creates force. Using two hands, hold two corners of a
piece of paper between your thumb and finger and bring that edge of the paper up
close to your mouth. Then, blow smoothly across the top of this piece of paper.
Initially the paper curves down, but when you start blowing you can get the paper
to start to lift, even though you’re blowing across the top! This demonstrates how
moving air has a different pressure than still air. You can do similar things with a hair
dryer (set on “cool”) and a Ping Pong ball; and we use this same principle in our
performance using a leaf blower and a beach ball.
The contact that your hand (or head, or torso, or foot) makes with the piece of
paper is also an interaction of particles. All matter is assembled as these pieces, and
it’s the structure of these particles that make friction. Interestingly, friction is very
hard to understand and is an active area of research, even though we have lots of
experience with it. We do know that what makes one material rough, sticky, smooth,
or slippery all comes down to the particles making up the material, and how they’re
arranged.

Workshop materials: dancesciencefest.org
© Adam Johnston & Erik Stern (2016)

15

Teacher Reflection
What adaptions would be
necessary for you to teach
Air Aquarium to your class
as part of a science unit?
As part of a dance unit?
On the next page, jot
down your thoughts.
Things to consider:
sufficient and safe space,
student needs, getting
used to how this sort of
learning looks and
sounds, connecting to
other lessons, how it
might reach different
learners, etc.
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Teacher Notes
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