Category
Physical Science
Forces

Focus
Transfer of Forces

Objective
To explore how strength
is related to structure

National
Standards
A1, A2, B1, B2, B3, E1,
E2, F5, G1, G2

Materials
Needed
paperclip
string
straw
newspaper
tape
weights

Safety
Concerns

4. Sharp Objects
Remind students to exercise caution when using scissors.

Additional Comments
Cut a newspaper down the middle fold so each full sheet produces two equal
half sheets. The sheets must be the same size and only a single sheet thick.
Students should roll these single sheets from the narrow end to make their
tubes. If they’re having difficulty rolling, have them use the straw to start the
rolling process.

Overview
Read the overview aloud to your students. The goal is to create an atmosphere
of curiosity and inquiry.
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WHAT TO DO
Monitor student research
teams as they complete
each step.

Teacher to Teacher
A structure’s shape is an essential
part of its support. In a house, for
instance, the weight of the roof is
transferred by the shape of the rafters to the walls. The force is then
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transferred but the shape of the
walls to the foundation, and from
there into the Earth itself. If these
shapes are not well designed, the
house will collapse.
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What Happened
Review the section with students. Emphasize bold-face words that identify key concepts and introduce new vocabulary.
Most paper is made from wood fibers. Trees
are strong because the wood fibers are all
connected together. When wood is ground
up and treated with chemicals to make paper, the fibers are separated and smoothed
into sheets. This helps make paper easy to
write on, read, and fold. (Imagine doing
this with a piece of bark!)
One sheet of newspaper is pretty flimsy.
But when you roll it up, you’re putting layers of separated wood fibers back together
again. Then when you attach rolls together, you create a structure that has a lot of
strength!
As you saw, force (weight) is easily transferred through the rolls by the design of
the structure. Transferring force allows all
parts of the structure to share the load.

More About . . .

Answers will vary, but should reflect
logical conclusions.

Have students read this section as you would
a traditional science text — or use cooperative learning techniques to allow students
the opportunity to work on the material collaboratively.

Digging Deeper
a) triangles (see note at right)

(Optional) Challenge teams to reseach and
discuss practical applications of the lesson
concepts. Encourage them to share their
findings with the rest of the class.

b) the pyramid
c) cube uses squares; pyramid uses triangles
which are stronger

To create a triangle, which provides support
and strength.

What We Learned
Answers will vary. Suggested responses are
shown at left.
AUTHOR’S NOTE: (for answer 2a at left)
If you have a student who is studying geometry,
he or she may point out that a pyramid like the
one in this activity is technically a tetrahedron
(made from triangles). This provides a great opportunity to research geometric shapes and the
work of architects like Buckminster Fuller.
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Conclusion
Read this section aloud to the class to
summarize the concepts learned in this
activity.

Food for Thought
Read the Scripture aloud to the class. Talk
about what it means to “wrap yourself in
God’s love.” Discuss how working together
makes Christians stronger.

Science Journal
If time permits, have a general class discussion about notes and drawings various
students added to their journal pages. Discuss correct and incorrect predictions, and
remind students that this “trial and error”
process is part of the scientific process.

Extended Teaching
1. Extend this activity by
building other structures
from paper rolls (bridges, log cabins, scaffolds,
etc). Test for strength and
compare results with the
original activity. How
were they similar? How
were they different?

made from wood scraps
and other by-products.
What gives them their
strength? Have students
write a paragraph about
one thing they learn.

4. Using the Internet,
have teams research how
wood is turned into pa2. Take a field trip to a per. Challenge each team
construction site. Have to make a poster depictstudents examine the ing at least one thing they
framework of the struc- learn.
ture being built. Challenge teams to identify 5. Have teams research
how weight is transferred how archeologists think
to the ground. Have them the Pyramids of Giza
write a paragraph about were made. What mateone thing they learn.
rials were used? Where
did they come from?
3. Invite the manager How were they moved
of a home improvement into place? Discuss stucenter to visit your class- dent findings.
room. Discuss products
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