[image: image1.jpg]Chapter 19

Roller Coasters!

By Karen Ansberry and Emily Morgan

tudents of all ages are fascinated by the ups, downs, loops, and twists of roller coaster rides!
What they may not realize is that there is a lot of science involved in making a roller coaster
work. Put students in the shoes of a roller coaster designer as they work in teams to create

their own roller coasters.
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Trade Books (. —

. Roller Coaster

- By Marla Frazee

. Sandpiper, 2006

ISBN 978-0-15-205744-2
. Grades preK-4

 SYNOPSIS

. From waiting in the long line to zooming down a hill and zipping
_ through a loop, Frazee’s illustrations capture the excitement of alittle
. girls first experience on a roller coaster.

Roller Coaster! Motion and Acceleration
By Paul Mason

Raintree, 2006

ISBN 978-1-4109-2616-8

Grades 4-6

SYNOPSIS
This exciting book puts the reader in the shoes of a roller coaster designer.
Full-color photographs, bolded words, and insets reveal the forces that
affect roller coaster motion.
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Curricular Connections

The National Science Education Standards recommend
that students explore and describe motion by push-
ing, pulling, throwing, dropping, and rolling every-
day objects (NRC 1996).The Standards suggest that
K—4 students begin to focus on the position and
motion of objects as well as the motion and forces
required to control the objects. By making careful
observations and recording data, even students in
the earliest grades can begin to look for patterns
in their work with motion and can determine the
speed of an object as fast, faster, or fastest. In the
K2 lesson, students investigate how to control the
speed of a model roller coaster and discover how
forces affect the motion of objects. The Standards
suggest that in grades 5-8, students continue to have
concrete experiences with simple objects but begin
to describe the forces acting on these objects. In the
36 lesson, students learn how the forces of gravity
and friction affect the motion of roller coasters.

Grades K-2:
Fast, Faster, Fastest

Materials (per group of three to four students)

* 6 ft. length of foam insulation to fit a 1 in. pipe
(split lengthwise; available at home improve-
ment stores) with a plastic 20 oz. cup taped
to the end

* A ball that will roll in the split pipe insulation
prepared above (e.g., foosball, large marble,
ball bearing)

*  Paper

* Crayons or markers

Engage

Show students the cover of Roller Coaster by Marla
Frazee and ask, “Have you ever been on a roller
coaster? What was it like? If you haven’t, what do
you think it would be like?” Begin reading the book,
but stop after reading pages 14 and 15, where the
roller coaster is slowly going up the hill. Ask, “What
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do you think the next picture in the book will look
like?” Continue reading the book, but stop after
reading page 27 (“Wheeeeeee!”). Have students
close their eyes and imagine what it would feel like
to be on the roller coaster in the book. Ask, “How
would you feel if you were on this roller coaster?”
For fun, have the whole class make their “roller
coaster faces” on the count of three. Then, finish
reading the book aloud.

Explore

Announce to students that they are going to work
with partners to design their own roller coasters.

Show the foam track-and-cup setup and the ball
to students and tell them these represent a roller
coaster. Caution them not to throw the ball or
push it down the track. They should simply release
the ball and let it roll. Show them the cup and ask,
“What do you think the cup is for?” (to catch the
ball or to stop the ball from rolling away).

Give each pair of students the supplies and have
them complete the following challenges:

*  Can you make the ball roll from one end of the
track and stop in the cup?

*  Can you make the ball roll faster? Slower?

*  Can you make the ball go over one hill on your
roller coaster? Two hills?

* Can you make the ball go through a loop on
your roller coaster?

Encourage students to make observations about
where on the track the ball moves fastest and slow-
est as they explore.

Explain
Bring students back together and ask these
questions:

* How did you make the ball roll faster? (by rais-
ing one end a lot higher than the other)

* How did you make the ball roll slower? (by rais-
ing one end only a little higher than the other)
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Which was the highest, the first hill or the
second hill? (the first hill had to be the highest
to get the ball going fast enough to go over the
second hill)

» How did you make the ball go over the hills or
around loops on your roller coaster? (by making

the beginning of the track steep)

Elaborate/Evaluate

Ask students to draw roller coasters using what they
have learned from their models. They can make as
many hills and loops on their track as they wish, as
bong as they think the roller coaster would actually
work in real life. Have them label where the roller
coaster would be moving the fastest and slowest.
Ask, “What do you need at the beginning of the
ride to get the car moving fast?” (a high hill). “Can
a second hill be higher than a first hill?” (no, the
ferst hill has to be the highest). Evaluate students’
mnderstandings about motion by asking, “Where
an the track does your roller coaster car move the
Eastest?” (toward the bottom of the hills). “Where
on the track does your roller coaster car move the
showest?” (toward the top of the hills). “If you were
aroller coaster designer in real life, what tips would
wou give about roller coaster design?” (The first hill
should be the highest. Make sure there is a high hill
before a loop. Don’t make the loop too big, etc.).

Grades 3-6: Designers’
Challenge

Materials (per group of three to five students)
»  Four 6 ft. sections of foam pipe insulation

* Roll of duct tape

« Foosball

¢ Index cards

Engage

Show students the cover of the book Roller Coaster!
by Paul Mason. Read aloud pages 45 (including
msets) and ask, “What do you think it would be like
to be a roller coaster designer? What qualifications
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do you think a roller coaster designer would need?”
(know a lot about science and math, have a college
degree, be able to think creatively, etc.). Tell stu-
dents that a roller coaster designer’s job is to design
the most exciting ride possible while making sure
the ride is safe. Two important things the designer
must consider are the materials and space available.

Explore

Show students a foosball and a 6 ft. section of pipe
insulation with a cup taped to the end as described
in the previous lesson. Tell students that these are
the materials they will use to make a model roller
coaster. Their task is to use these materials to find
out as much as they can about roller coaster design.
Give students specific challenges as described in the
K-2 lesson during exploration time.

Explain

Have students explain their observations about
roller coaster motion (e.g., how did they make the
ball go faster, slower, and so on). Then tell students
that the book Roller Coaster! explains the science
behind roller coaster design. As you read pages
627 (including insets), have students listen for the
meanings of the following key words (write these
on the board): force, direction, gravity, speed, and fric-
tion. Stop after reading about each of these words
and ask, “What does this mean for you as a roller
coaster designer?” (There needs to be enough speed
to get the roller coaster over a hill; if the tubing is
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down too much; and so on.)

Elaborate
Tell students that they will be working with a

team of three to five students to design roller
coasters. They will use the information they
learned in the book and their discoveries from
the Explore phase to help with their designs.
Review the importance of the key words to a roller
coaster designer. Each team will be given four
6 ft. sections of tubing, a roll of duct tape, and a
foosball. They may use chairs, desks, walls, and
anything else in the classroom to help support their
roller coaster. The teacher and the other students
will rate each roller coaster in two areas: fun and
safety. Tell students that roller coaster designers
spend the majority of their time drawing designs
and making models on their computers. So, before

they can start building, teams must plan the roller
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coaster on paper. After they turn in a plan and the
teacher approves it, they can start building, Have
students test their designs and revise them as neces-
sary. Next, they will present their roller coasters
to the rest of the class. Have students write down
a score for fun and a score for safety for each roller
coaster on index cards. Students must also include
an explanation of their scores and ideas for improve-
ment. After the presentations, allow teams time to
read the cards and try out some of the suggestions.

Evaluate

Have each member of the team write an explana-
tion of how forces affect the motion of the designed
roller coaster. Their explanations must include the
correct use of the key words.
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