Science DiscoveryCube
Sustainability

Sleuths

E This guide accompanies

PRIOR TO TEACHING

‘.,

Subject Program Length

Aqueducts 45 minutes — 1 hour

Program Objective

Put your engineer cap on as you design, build, and test your own aqueduct
maze to learn how we transport water.

@

Next Generation Science Standards

3-ESS2-2: Obtain and combine information to describe climates in different regions of the

‘ world.

3-PS2-1: Plan and conduct an investigation to provide evidence of the effects of balanced and
unbalanced forces on the motion of an object.

&

3-PS2-2: Make observations and/or measurements of an object’s motion to provide evidence
that a pattern can be used to predict future motion.

4-ESS3-1: Obtain and combine information to describe that energy and fuels are derived from
natural resources and their uses affect the environment.

4-PS3-1: Use evidence to construct an explanation relating the speed of an object to the
energy of that object.

5-ESS2-1: Develop a model using an example to describe ways the geosphere, biosphere,
hydrosphere, and/or atmosphere interact.

5-ESS2-2: Describe and graph the amounts and percentages of water and fresh water in various
reservoirs to provide evidence about the distribution of water on Earth.

5-ESS3-1: Obtain and combine information about ways individual communities use science
ideas to protect the Earth’s resources and environment.
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5-PS2-1: Support an argument that the gravitational force exerted by Earth on objects is
directed down.

3-5-ETS1-1: Define a simple design problem reflecting a need or a want that includes specified
criteria for success and constraints on materials, time, or cost.

3-5-ETS1-2: Generate and compare multiple possible solutions to a problem based on how well
each is likely to meet the criteria and constraints of the problem.

3-5-ETS1-3: Plan and carry out fair tests in which variables are controlled and failure points are
considered to identify aspects of a model or prototype that can be improved.

What I Need Today

empty toilet tubes, paper towel tubes, or wrapping paper tubes
scissors

cardboard

construction paper

tape

toy train tracks (optional)

oo

marble or other small spherical object

Vocabulary

Aqueduct — A system that carries water from one place to another. Aqueducts can help water
travel underground (through a tunnel or pipe), at ground level (through a canal), or above the
ground (over a bridge).

Engineer — A person who uses physics, math, and chemistry to figure out the best way to solve
problems by creating new things or improving a product.

Force — A push or a pull on an object.

Gravity — An invisible force that pulls objects toward each other. Your gravitational force is
pulling on the Earth and the Earth's gravitational force is pulling on you. But, because the
Earth has a much larger mass than you do, gravity pulls you down toward the Earth'’s center,

keeping your feet on the ground.

Instructor Prep

[ ] Inadvance, send students a list of the materials needed for today’s lesson.
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PROCEDURE

What We’ll Learn

N Engineers build aqueducts to bring clean, fresh water from
places where it rains or snows to places where people live in
more arid environments, like Southern California.

? What Will Happen?

Scientists ask questions and make predictions before they
start investigating. Have your students hypothesize: how
many twists, turns, or loops can you create in your home-made
aqueduct maze through which your “water” will travel?

O o0
O 1
O 2
O 3+

What to Do
REVIEW - DAY 3: SOURCES OF WATER

Have your students show off their completed topographic
maps. Today you're going to learn how the water gets from
the highest mountains in California to those of us who live in
places where we don't get a lot of precipitation.

I\

o VIDEO - FROM THE MOUNTAINS TO YOUR TAP

To start learning about aqueducts, first watch
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) EXPERIMENT - ENGINEER AN AQUEDUCT

1) Gather your supplies. You will be creating a ramp, so think
creatively about what materials you already have that you can
use. Just make sure you have a small, spherical object, such as
a marble, so you can test your ramp.

2) Aqueducts are structures designed by engineers to move
water from one place to another. To build your own aqueduct,
start by cutting the cardboard rolls in half lengthwise to make a
semi-circle bowl shape.
7~ Fun Fact: Much of the water in Southern California starts
out as snow high in the mountains. When it melts, it
travels down a series of rivers and streams, through

aqueducts created by engineers, and into pipes — that
lead right to your faucet!

3) Create a long ramp by taping several cardboard tubes
together. You can also try bending flat pieces of cardboard or
rolling construction paper and adding them to your tubes. Do
you have any toy car or train tracks you could try using in your
ramp? Be creative and experiment with different materials.

4) Lay your ramp flat on the ground. Then place the marble at
one end and watch what happens.

5) Did your marble move? Did it travel all the way down the
length of your ramp? It probably didn’t because, just like
aqueducts, ramps use gravity to pull objects such as marbles or
water downhill. To create your “hill”, try taping one end of the
ramp to a wall, the top of a table, or a stack of books.

6) Place your marble at the high end of your ramp and let it
go. What happens this time?

s Fun Fact: When you release the marble, the act of you

' letting it go gives it an initial push (also called an action

or a force). As the force of gravity pulls it down the
ramp, it gains speed.
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7) Try adding more "“hills” to your ramp by putting objects
under part of the ramp. Can you create a long, twisty, roller
coaster-like ride for your marble?

s/' Fun Fact: Aqueducts can transport water over long

distances, making the water travel through straight or
twisty channels, winding their way underground, and
even going uphill.

O VIDEO - GROUNDWATER REPLENISHMENT

Next week, you will have a special live presentation from an
educator with Discovery Cube, where they will show you how
to do the activity and answer questions you might have about
the topic. To help prepare, watch this

, about their groundwater
replenishment project:

What questions do your students want to ask our educator next
week? Please send a list of questions to

CONCLUSION

What I Discovered
V To earn a portion of the Go With The Flow badge, have your

students reflect on what they discovered. We would love to
see pictures of their aqueduct models. Please email pictures to

For Next Week

Have your students gather these supplies:

- 2 clear cups
N [] spoon [] milk or milk substitute
[] straw [ ] smashed banana, yogurt, or applesauce
[] cereal or granola [] cinnamon
] [ ] food coloring or colored sugar
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