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Kaohsiung Primary and Junior High Schools Science Lawn Party
Kaohsiung Fengshan District Zhongzheng Elementary School
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More Than Paper : Circular & Stronger!
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This activity focuses on paper, a material commonly found in our
everyday lives, and features a series of engaging and science-based
challenges. Through hands-on exploration, students experience how
scientific principles can be applied to everyday materials.

Through three interactive challenges, students will experiment with
ways to make a single sheet of ordinary paper support a surprisingly
large amount of weight, explore how forces act on paper, and
discover real-life examples of how these scientific principles are
applied in everyday situations.

In addition to emphasizing hands-on experimentation and
observation, the activity incorporates scientific inquiry by
encouraging students to ask questions, make comparisons, and
engage in discussion. Through these experiences, students are
encouraged to connect scientific knowledge with their everyday
experiences.

The activity aims not only to provide students with an enjoyable
and meaningful learning experience, but also to foster greater
awareness of environmental protection and resource reuse.
Ultimately, students are encouraged to think about how scientific
knowledge can be applied to solve problems and improve everyday
life.
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A cross-section is the shape we see when a paper column is

cut horizontally across its width. The second moment of area

describes how the shape and size of a cross-section affect its
resistance to bending.
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Whether a structure bends easily depends not only on what
material it is made of, but also on its shape and design. Flexural
rigidity helps us understand a structure’s ability to resist bending
and deformation.
w4 A d : Euler Buckling
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When a heavy weight is placed on a standing paper column, the
column may not simply get squashed. It may first bend a little,
then become less stable, and suddenly bend and fall to one side.
This happens when a structure loses its stability under pressure
and bends to the side. This is called “buckling”



BlEHREEE AR

(RS
AR + BT R
oy R VRO TREN TR
:; CREI AR TREE mmmnwmﬂ
!“'mx R Rms TR AN - DS | P
L ‘—ﬂtm o, CxE) BRSPS
|- womE—: SRR RENHEEEE
| FRERATE FERR T
AN OI MO e L TR DRIEE
sigmmEm (WE (Bending Moment) S anRRERESD
wmmszmmlsaﬁwmm‘-m e
Mﬂi‘%’lﬂﬁ!ﬁ?ﬂ’m W

2. im0 ® g ?
AR %ﬁ‘iﬁﬂ?ﬁ(ﬂ‘i’fﬁi&(ﬂ

Iaﬂmmlﬂ!&!%ﬁ R
s

G ﬁ#sﬁh:ﬂﬁﬁﬂﬂ TS °
"




z ~ R+ ;F# Challenge activity
1~ %25 F « Paper Giant

A3 4N NRY - MK BEEERESF TN
BWELG D st om P ARRARE | (SR8 L
AR F )

RIL AP RS ik KX EE o

%ﬁﬁww’twm@4gr¥®/_%abg@@ﬂ
ij}ﬁb_mxé:ﬂ IER I Sl F R

Rl 4 iy M "T%’I“i 4\4%\7 TR o

‘sx%ﬁv‘i%ﬁﬁﬂi%é VARG L o ‘MI&{ FEE R

You have 3 minutes and one sheet of A4 paper. Your goal is
to make a structure that can hold a heavy object at least 5
seconds while keeping the object as far away from the table as
possible!

Once the challenge is complete, you cannot use your hands
to hold the paper or the object.
How Does It Work?

We found that making the paper into a cylinder is one of the
best ways to support weight.
Spreading the force

When the paper is rolled into a tube, the weight on top is
spread around the curved wall of the tube. The force is not
concentrated on just one weak spot.
Making the paper harder to bend

The paper’s ability to resist bending depends on its moment
of inertia. A larger moment of inertia makes a structure harder to
bend. When a flat sheet of paper is made into a 3D shape, its
moment of inertia becomes larger, making the paper stronger and
harder to bend.
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There are many examples of using 3D paper structures to
carry heavy loads in our daily lives. For example, cardboard
boxes have a wavy layer in the middle to make them stronger.
Paper can even be used to make chairs and columns for
buildings!

So, when you have used paper, don't just throw it away! Be
sure to recycle and reuse it whenever possible.
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Through this activity, students will discover:

1. Shape affects the strength of a structure

Students will discover that the same sheet of A4 paper can support

different amounts of weight by rolling it into a cylinder, changing its

shape, or adding different structures. They will learn about the

relationship between shape, structure, and load-bearing ability, and

develop a basic understanding of engineering and structures.

2. Developing problem-solving and engineering design skills

In the first challenge, students have only one sheet of paper and a

limited amount of time. They must keep asking questions such as,

“How should I fold it?” “How should I roll it?”” and “Which shape is

more stable?” After each failed attempt, they can change and

improve their design until they find a way to support the weight. This

process helps develop skills in observing, trying, testing, improving,

and solving problems—an important part of the engineering design

process.
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3. Connecting science in everyday life with real-world objects
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The second challenge connects the paper chair to real-world
examples such as corrugated cardboard boxes and the Paper Dome in
Nantou. Students will discover that the “paper structures” they
explore in the activity are not just games, but are also used in real-life
engineering and architecture. They will develop the idea that
everyday objects can be designed and built using scientific principles.
4. Developing ideas about sustainable design and resource use

Using just one sheet of paper as the main material encourages
students to think about how to use less material while still achieving
enough strength. They can then connect this idea to reducing waste
and reusing materials. Through this experience, students will develop
an understanding of saving resources, reducing material waste, and
sustainable design.

It is hoped that these learning outcomes will not only enhance
their scientific literacy but also spark greater interest and enthusiasm
for learning.
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Through the hands-on challenge of “A Single Sheet of Paper Can
Hold Weight,” this activity guides students to explore the relationship
between shape, structure, and function using materials from everyday
life. Through a process of trying, testing, and improving, students
develop skills in scientific inquiry, creative thinking, and problem-
solving. They not only learn scientific principles but also apply what
they have learned to real-life examples such as cardboard boxes,
paper chairs, and building structures. This helps them develop the
ability to apply scientific knowledge to real-world situations.

The activity also incorporates the idea of sustainable development.
By exploring how to create greater function with less material,
students are encouraged to think about the importance of using
materials wisely, saving resources, reusing materials, and reducing
waste. Through this experience, they gradually develop an
understanding of sustainable design and responsible consumption.

This activity aligns with the United Nations Sustainable
Development Goals (SDGs):



SDG 4 — Quality Education:

Develops students’ skills in inquiry, innovation, problem-solving,
and sustainable development.
SDG 9 — Industry, Innovation and Infrastructure:

Develops innovative thinking and basic engineering skills through
simple engineering design activities.
SDG 12 — Responsible Consumption and Production:

Helps students understand the importance of using materials
efficiently, reducing waste, and reusing resources.

Through this activity, we hope students will see the connection
between science and everyday life through “a single sheet of paper.”
We also hope they will carry the ideas of using resources wisely,

being willing to innovate, and solving problems into their future
learning and daily lives, gradually becoming learners with scientific
literacy, innovative thinking, and an awareness of sustainability.

10



AN

W

= p'e Ik
1. [ £ 581 E]Y - REFHH. A
https://www.youtube.com/watch?v=wR5D8R0OTOEo0
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https://share.google/0q3K5h0tTwJ5YBONX
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