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Description

What is wind? What is it made of? What can it do? In this lesson, students explore ways to change the
speed and direction of a Ping-Pong ball using a handheld air pump to simulate wind. Simple experi-
ments help them understand that air has weight and moving air applies a force to objects. Students
investigate how wind strength, opposing wind force, and weight affect the motion of a sailboat.

Suggested Grade Levels: 3-5

| LESSON OBJECTIVES Connecting to the Framework

PHYSICAL SCIENCES
Core Ipea PS 1: MaTTeR AND ITS INTERACTIONS

PS1.A: STRUCTURE AND PROPERTIES OF MATTER

By the end of grade 5: Matter of any type can be subdivided into particles that are too small to see, but even then the matter still

exists and can be detected by other means (e.g., by weighing or by its effects on other objects). For example, a model showing
" that gases are made from matter particles that are too-small to see and are moving freely around in space can explain many

ohservations, including the inflation and shape of a balloon [and] the effects of air on larger particles or objects.

Core Ipea PS3: EnerGY
PS3.C: RevationsHips BETween ENERGY AND FORCES
By the end of grade 5: When objects collide, the contact forces transfer energy so as to change the objects’motions.
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EAREIT ~ R TITLE: The Wind Blew
Yo ; AUTHOR: Pat Hutchins
. & ILLUSTRATOR: Pat Hutchins
‘ PUBLISHER: Aladdin
YEAR: 1993
GENRE: Story
SUMMARY: Fanciful illustrations and rhyming text describe a day when
the wind nearly blew an umbrella, kite, wig, and other items
to the sea.

mewe e oz - Featured Picture Books .

TITLE: | Face the Wind
AUTHOR: Vicki Cobb
{LLUSTRATOR: Julia Gorton

PUBLISHER: HarperCollins

YEAR: 2003
GENRE: Non-Narrative Information
SUMMARY: Simple, fun experiments help readers discover what wind is
made of and why they can feel it.
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Time Needed

This lesson will take about a week. Suggested scheduling is as follows:

Day 1: Engage with 7he Wind Blew Read-Aloud and Explore with Wind Challenges

Day 2: Explain with [ Face the Wind Read-Aloud and experiments

Day 3: Elaborate with 7he Wind Blew Checkpoint Lab, Parts A and B

Day 4: Elaborate with The Wind Blew Checkpoint Lab, Parts C and D

Day 5: Evaluate with 7he Wind Blew Checkpoint Lab Part E (Poster Session)

Materials

For Wind Challenges (per pair)

®

Plastic handheld air pump NOTE: The Explore portion of

» Ping-Pong ball this lesson is ideally done on tiled
« Measuring tape or meterstick floors. If your classroom floors are
v Cup carpeted, try to find other areas in

your school that have smooth sur-
For | Face the Wind Read-Aloud faced floors, such as the hallways,
Per class . gymnasium, or cafeteria.

@

£

&

Wire coat hanger
Pencil
Two identical balloons or two gallon-size zippered plastic bags

Tape

Per pair

¢

&

Large plastic grocery bag with no holes
Small ball (a golf ball, racquetball, bouncy ball, or tennis ball will do)

For The Wind Blew Checkpoint Lab (per four-person team)

Per class

©

&

@

©

@

@

Heavy-duty aluminum foil (enough to make boats and to repair them if needed)
Hole punch

Sail cut-out and extra sails (in case students need to make repairs)

Tape for securing sail to straw

Masking tape for boat name

Paper towels

Per four-person team

@

&

@

Wallpaper trough (or other long, shallow container)
Water for filling trough
3 plastic handheld air pumps
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Soap bar box (or a box of similar size and weight) with the top removed
Heavy-duty aluminum foil for covering box

Straw for mast, cut to three-quarters of its length

Clay for holding mast

Paper towel

15 pennies for weight

Timer

Calculator

Red cup and green cup, taped together
Team Task Cards (precut)
Markers

¢ Small zippered plastic bags to store clay

For Poster Session (per four-person team)

Poster board or construction paper
0 Markers

Student Pages --

* Wind Challenges
¢ The Wind Blew Checkpoint Lab

Backgrournd

A Framework for K—12 Science Education suggests that the study of physical science in grades 3-5 be
qualitative and conceptual in order to build a foundation for quantitative study in the middle school
and high school years. This lesson addresses three core ideas in physical science in a conceptual and
integrated manner: matter, energy, and forces and motion. Students learn through activities and
reading that wind is moving air and that air is matter, even though you can’t see it. Then, by using
i handheld air pumps to move a Ping-Pong ball, students learn that when matter (like air molecules)
collides with another object, the contact force can change the motion of that object. Building on
that idea, students experiment with a homemade sailboat to learn that forces have both a strength
and direction. Manipulation of various objects develops students’ understandings of the forces used
to control position and movement.

- In this lesson, students use moving air to control the distance and direction a ball travels and inves-
tigate how wind force affects the movement of a sailboat. They conducrt simple experiments to prove
that air is present, even though it can’t be seen, and begin to understand that wind is composed of
molecules that apply a push when they collide with objects. Their explorations reveal that an object’s
movement and speed are affected by the direction and strength of a force, as well as the mass of the
object itself. Furthermore, when opposing forces are present, the greater of the forces will determine
the direction an object travels.
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ting to the Common Core
ng: Literature
0 Devmis: 3.1, 4.1, 5.1

& Inferring

In advance, use paper to hide the cover of the
book 7he Wind Blew, and don't tell students the
title. Tell them you have a book to share and you
want them to infer what is causing the events in
the story, without seeing the pictures. When they
think they know what “it” is, they can signal (e.g.,
raise hand or tug ear). When you begin reading
aloud, skip the title page and first page of the story,
which states, “The wind blew.” Instead, begin
reading on the next page. (“It took the umbrella
from Mr. White and quickly turned it inside out.”)
Don't reveal the illustrations yet.

Continue reading the rest of the book, stopping
after the last page to ask

? What do you think “it” is?

Ask students to whisper their inference to the
person next to them. Then ask a few students to

share with the entire class. Students will likely
have decided the wind caused the events in the
story. Reveal the cover of the book and then go
back through it to show the illustrations.

-Qﬁ- Making Connections:

Text-to-Self
Ask

? How did you know that the wind caused the
events in the story? Could you see it? (Students
may say that you can't see the wind, but you can

feel it on your skin and see objects moving.)

Have you ever had an experience with the wind
like those in the book? (Have them turn and
talk to a partner about their experiences.)

How could we make our own wind in the
classroom? Have several students share their
suggestions. (Answers may include a fan,
breath, or waving your hand.)

explore
Wind Challenges

Tell students that they are going to be creating
their own wind by using a handheld air pump.
Give each pair an air pump and have them take
turns pumping the air lightly on their partner’s
hands. Explain that they will be using this method
to complete some wind challenges on the floor
with a Ping-Pong ball and a partner.

SAFETY

Be careful when working with balls or other equip-

ment on the floor, They can be a serious trip/slip fall
hazard. When working with projectiles, students
should wear safety glasses or goggles.

Give each pair of students a Ping-Pong ball,
measuring tape or meterstick, cup, and the Wind
Challenges student page. Encourage teamwork as
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Can you make your ball roll more than 1 meter?

“Can you make your ball roll faster?
} Can you make your ball roll straight and then
reverse directions?
Can you make your ball roll into a cup that is
lying on its side?
Can you make your ball roll in a curved path?

Allow students several minutes to work on the
allenges. Then bring them back together and ask

? How did you make your ball move more than
1 meter? (by positioning the pump behind the
" balland pumping fast enough to make it move
the distance)

? How did you make your ball roll faster? (by
pumping faster)

How did you make your ball roll straight and
then reverse directions? (by pumping the air
behind it and then in the opposite direction)

-

How did you make your ball roll into a cup?
(by positioning the pump directly behind the
ball and in line with the cup, and by pumping
fast enough to push the ball over the lip of the
cup; students may also mention that a partner
had to hold the cup in place so that the ball or
air did not push it out of position)

-~

How did you make your ball roll in a curved
path? (by pumping short pumps in a curve)

o~

Did your ball ever go in a direction you didn’t
mean for it to go? Why do you think this hap-
pened? (because the pump was not positioned
at the correct angle for making it move in the
desired direction)

cplain
I Face the Wind Read-Aloud
mnecting to the Common Core

ding: Informational Text
beas aND Demais: 3.3,4.3,5.3

Y

Tell students that you have a nonfiction book to help
them learn more about wind. Show students the
cover of I Face the Wind and introduce the author.

NOTE: Author Vicki Cobb suggests that
the best way to use her book is to do the
activities described, without rushing, as
they come up during the reading. Before
you begin reading, make sure you have all
the necessary supplies at hand. The author
also suggests not turning the page to the
explanation until after the child has made
the discovery. That way, the book will rein-
force what the child has discovered through
experience. (See “Note to the Reader”in |
Face the Wind.)

& STOPand TRY IT

While reading aloud / Face the Wind, pause where
noted to ask questions and try the activities.

First, read aloud pages 1-12.

STOP
After reading page 12, ask

? Whar is wind made of? (air)

TRYIT

Demonstrate how to trap air inside a plastic
grocery bag by pulling the opened bag quickly
through the air and twisting the ends closed. Tell
the students to try this with a partner. Give each
pair a plastic bag with no holes. Caution them
not to squeeze their bags hard enough to pop
them. Once every student has tried it once, ask
the pairs to fill their bags again, twist them closed

and hold them. Ask

? What will happen if we open the bag? (Some
of the air will come out of the bag and into
the room.)

Tell everyone to open the bag and hold it
open. Ask

? If the bag is open, is air still in the bag? (Yes,
air is in the bag and in the room, even if we
can't see it.)
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Collect the bags and continue reading pages
13-18.

"SAFETY

* When working with plastic bags or balloons, remind
- students to keep them away from their mouths.

These are potential breathing and/or choking
- hazards.

TRAPPING AIR IN A PLASTIC BAG

sTop

Stop after you read page 18, which asks, “What
happens when you hang it [the hanger] on the
pencil?” Ask the students to predict what will
happen when you hang a hanger holding both the
inflated and the noninflated balloons.

TRYIT

Set up the demonstration as instructed by the
book with two balloons taped to a hanger. Hook
the hanger over a pencil with the two deflated
balloons positioned so the hanger is balanced. Ask

? Why is the hanger balanced? (The balloons
both weigh the same.)
Fill one of the balloons with air, tie it off, and

attach it in the same place. Ask

? What do you notice about the hanger? (I is
tilted, with the inflated balloon hanging lower
than the other balloon.)

DEMONSTRATING THAT AIR HAS WEIGHT

o

Why do you think the inflated balloon is hang-
ing lower? (It is heavier because it contains
more air.)

o~d

This proves that air has what? (weight or
mass)

Continue reading pages 19-24.

sTOP
After reading page 24, ask

? Which would make a stronger bump, a fast-
moving ball or a slow-moving ball?

TRYIT

Give each pair of students a ball and allow them to
try the activity described on pages 23 and 24. Ask

? Which made a stronger bump, rolling it

quickly or slowly? (Rolling it quickly made
stronger bump.)
Explain that in this activity the ball is being
used as a model of moving air. The faster the
ball moves, the stronger the bump. The faster air
molecules move, the more force they are able to
apply. A force is a push or pull. You can feel wind

because the air molecules are pushing on you.

Read pages 25 and 26.

sTopP
After reading page 26, ask
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bive a book slowly and then quickly as you walk
gund students. Ask

Why is the wind stronger when 1 wave the
"book quickly? (The air molecules move faster,
ausing a stronger push on you, just as rolling
¢ ball more quickly caused a stronger bump.)

cad the rest of the book aloud.

SAFETY
s careful to quickly wipe up any spilled water on
e floor, This is a slip/fall hazard which can result
m <erious injury.

hborale
he Wind Blew Checkpoint Lab

n advance, prepare the supplies for the check-
oint lab. See Chapter 3, “Teaching Science
Though Inquiry,” for a list of tips for managing
checkpoint lab.

. Cut the tops from the soap bar boxes and
reinforce the corners with tape.

. Cut the straws for the mast to three-quarters
of their length. If using bendable straws, cut
the straw beneath the bendable section.

. Tear pieces of foil large enough to cover the
box.

Fill the wallpaper troughs with water and
place them around the room. If you are using
a trough with ridges on the inside, be sure to
fill the container about three-quarters full to
avoid having the boat get stuck.

Place the following supplies in a central loca-
tion for collection and use as needed:

+ Heavy-duty aluminum foil (enough to make
boats and to repair them if needed)

+ Hole punch
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« Sail cut-out and extra sails (in case students
need to make repairs)

« Tape for securing sail to straw
« DPiece of masking tape for boat name

s Paper towels

6. Place the following supplies in a container

or bucket for easy collection by each group:
« 3 air pumps
* Soap bar box

« Straw for mast, cut to three-quarters of its

length
+ Lump of clay for holding mast
« Paper towel
« 15 pennies for weight
» Timer
 Calculator
« Red cup and green cup, taped together
« Markers
« Small zippered bags to store clay

7. At the end of each day, have the students
remove the clay from their boats and place
the clay in a zippered bag to prevent drying.

Tell students that they will be investigating
how wind force affects the motion of a boat.
Divide students into four-person teams. Give all
students a copy of The Wind Blew Checkpoint
Lab student page and explain that they will be
following the directions to build a sailboat and
complete the lab.

Give students the following instructions:
“Scientists do the same experiment several times
to make sure their results are accurate. You will
complete a few trials for each setup. Your results
are unlikely to be the same for every trial. Scien-
tists call this variability. You will take an average
to determine the time it takes the boat to travel.
Ideally, you would repeat the experiments over
and over, but due to our time constraints, we
will repeat them only three times.” Explain how
to calculate an average. (Add up the times of all
trials, and then divide by the number of trials.)





