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OVERVIEW
Students will learn about the power of electric forces as a charged object is used to move
other materials.

In this activity, students charge a balloon through building up static electricity. When they bring
the charged balloon near a puffed rice cereal, they can see as the cereal is first attracted to –
and then repelled – by the balloon. Students learn about the interplay between electron
movement, forces, how they impact movement.

INQUIRY QUESTIONS
Getting Started:
� What happens when a charged object is brought near another object?

Learning More:
� How and why do atomic particles move?

Diving Deeper:
� How does electric force explain the movement of objects?

CONTENT TOPICS
This activity covers the following content topics: atomic structure, protons, neutrons,
electrons, electric force, static electricity, charges, attractive and repulsive forces

This activity can be extended to discuss: ions, intra/intermolecular forces, ionization,
Coulomb’s Law

NGSS CONNECTIONS
This activity can be used to achieve the following Performance Expectations of the
Next Generation Science Standards:
� 3-PS2-3: Ask questions to determine cause and effect relationships of electric or

magnetic interactions between two objects not in contact with each other.

MATERIALS 
For one setup: 
○ Plate
○ Puffed rice cereal
○ Balloon
○ Charging cloths (e.g. wool, plastic

wrap, carpet, etc.)

ACTIVITY NOTES
This activity is good for:
� Individuals
� Pairs
� Small groups
� Demonstrations

Safety Tips & Reminders:
� Beware that if it is very humid, this

activity will not work as static
electricity wears off quickly in moist
air.

� There is no eating or drinking in the
laboratory—even when we are working
with normally edible materials.

� This experiment uses a balloon.
Check to see if any students have
latex allergies or if there are any
restrictions on using balloons in the
classroom in advance.

� Review the Safety First section in the
Resource Guide for additional
information.

Fun Fact #1
Static electricity occurs most often
when the air is dry. This is because
moist air conducts electricity, and
charges that build up easily wear

off.

Puffed Rice Fleas
Section FORCES & INTERACTIONS

Estimated Time � Setup: 5 minutes; Procedure: 5 minutes
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Puffed Rice Fleas Section FORCES & INTERACTIONS

ENGAGE �
Use the following ideas to engage your
students in learning about forces:

	 With exciting experiments like this,
sometimes the best way to engage
students is to start with a
demonstration of the activity and have
them discuss their hypotheses.

	 Start with a discussion of static
electricity. Students have likely heard
this term before, but can they explain
what it means or where they have
encountered it in the past? Ask
students to describe how it happened,
what it felt like, and their hypotheses
about what was happening in those
instances.

	 You can begin with a familiar activity:
charge a balloon and hold it near your
(or a student’s) hair. Can students
explain why the hair is attracted to the
balloon? What causes this? (Note: this
will not work on hair that has a lot of
product in it!)

See more ideas for engagement in the
Forces & Interactions Background
section! You can also look at the
Elaborate section of this activity for
other ideas to engage your students.

EXPLORE 

Procedure:

1. Sprinkle several kernels of puffed rice cereal on a plate.

2. Inflate a balloon and tie the end so it is sealed.

3. Rub the balloon on a charging cloth material in one direction multiple times.

4. Slowly bring the now-charged balloon near the cereal and observe what happens.

5. Hold the balloon motionless and note any changes.

6. Try step 4 again, but this time immediately turn the balloon upside down so the
kernels are on top of the balloon. Observe.

DATA COLLECTION & ANALYSIS �
Analyze and discuss the results of this activity using the following questions:

• Before the activity starts, make a prediction: what do you think will happen when
you rub the balloon, then hold it near the cereal?

• After step four, write your observations. Describe what is happening and draw a
picture.

• After holding the balloon over the cereal for some time (step five), you will notice a
change. Describe what happens. Why does this happen?

• After step six, do you have a revised explanation for what you observed in step five?
Why or why not?

Notes �
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What’s happening in this Activity?
First review the Forces & Interactions Background section to gain a deeper understanding
of the scientific principles behind this activity.

All matter is made up of some combination of 118 building blocks called elements, each
of which is unique. Elements are the simplest chemical substances we know.  An atom is
the smallest particle of an element that retains the element’s chemical properties. Every
atom is made up of three parts: protons, neutrons, and electrons. 

Atoms react with each other by losing, gaining, and sharing electrons. When the number of
protons in an atom is the same as the number of electrons, the atom is neutral because
the positive and negative charges are balanced. Particles that have a charge are called
ions. If there are more electrons (−) than protons (+), the ion is negative. If there are more
protons (+) than electrons (−), the ion is positive.

A force is any kind of push or pull on an object, and these forces happen even at the
microscopic level in and between atoms. Electrostatic force happens when two charged
objects – like electrons and protons, or two ions – interact.

Zooming out, even large objects can have positive or negative charges based on the
electrons and protons on their surface. Static electricity is the buildup of an electric charge
on the surface of an object. Electrons are highly mobile, and easily move from one object
to another. Some materials, like glass, hair, and nylon, give up electrons easily and become
positively charged themselves. Other materials, like silicon and polyester, tend to draw
electrons from other materials, giving them a negative charge.

EEXPLAIN 


Fun Fact #2
Greek philosopher Thales of

Miletus was the first to discover the
principle of static electricity in 585
BCE. He found that if he rubbed a
piece of amber, it could pick up

lightweight objects like feathers.
But without the tools or knowledge

to investigate this phenomenon
further, it took until the late 17th

century for scientists to learn more.
Additionally, the Greek word for

“amber” is pronounced “elektron” –
which is where we get the name for

the negatively charged particle
today!

Structure of an atom

Electrons have
a charge of 1-

Protons have a
charge of 1+

Neutros have
no charge

Protons and neutrons
are found in a tiny area
in the center of the
atom called the nucleus

Electrons zoom around
the large outer region of
the atom, outside of the
nucleus

Two objects with the same charge repel each other,
and electric force pushes them apart. For example,
one negatively charged electron (1−) repels another
negatively charged electron (1−).

Two objects with opposite charges are attracted to
one another, and electric force pulls them
together. A proton (positive charge, 1+) is
attracted to an electron (negative charge, 1−). Just
like with magnets, opposites attract!

Notes �
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In this experiment, students rub a balloon against a cloth like wool, plastic wrap, or
carpet. A balloon – which is made of nylon, latex, or rubber – tends to draw electrons
from other objects. The charging cloth tends to give up electrons. When rubbed together,
the cloth gives up electrons to the balloon and a negative charge builds up on the surface
of the balloon.

When the balloon is brought near a neutral object, like puffed rice cereal, the electrons in
the cereal repel away from the balloon and the protons in the cereal are attracted to the
balloon. Electrons are more mobile and move easily in an atom. The electrons in each
grain of cereal move farther away from the negatively charged balloon, but protons
cannot move as much so they stay in the same place. This makes the attraction from the
protons stronger than the repulsion from the electrons – which have been pushed away
–  giving the cereal a weak positive charge. The slightly positive cereal sticks to the
balloon because of electric force.

However, overtime some of the extra negative charge from the balloon can jump from the
balloon to the cereal. When this happens, the cereal becomes negatively charged. Since
the cereal and the balloon now have the same charge, they repel one another, and the
cereal jumps off the balloon.

Differentiation for Younger or More Advanced Students
You can differentiate this activity for students of different grade levels by focusing on the
concepts outlined below. 

EEXPLAIN 
 continued

GETTING STARTED DIVING DEEPER

For younger students, emphasize the
following concepts:
• An atom is the smallest building

block of matter, and is made of
protons, neutrons, and electrons.

• Forces can be either attractive
(pulling) or repulsive (pushing).

• Something can have either a positive
charge, a negative charge, or no
charge (neutral).

• Opposite charges are attracted to
each other and like charges repel
each other.

For more advanced students,
emphasize the following concepts:
• Protons, neutrons, and electrons

have different charges and locations
in an atom.

• Electrons can be transferred from
one atom to another, or from one
object to another.

• Some atoms/objects tend to give up
electrons, while others tend to
accept electrons.

• When charges build up on an object
they create static electricity.

ELABORATE �
Elaborate on your students’ new ideas and
encourage them to apply them to different
situations. The section below provides
some alternative methods, modifications,
and extensions for this activity.

• While a balloon works well for this
experiment, other materials like a
ruler, straw, comb, and more will
work, too! Typically, insulators are
good at holding a surface charge.

• Try using different materials around
the room to charge the balloon.
Which materials work best? Which
do not work well? What factors might
determine which materials most
easily give away electrons and
charge an object?

• Move the charged balloon toward
different materials, such as small
pieces of aluminum foil, rubber
bands, salt, pepper, and more. Do
these substances behave differently
than the puffed rice. What factors
might determine how strong the
attraction will be?

• What happens if the balloon is
placed near the cereal without
charging it first? Why do you see
these results?

• A fun extension is to charge a
balloon, then bring it near a trickling
faucet that has a steady (but small!)
stream of water coming out. You will
be able to see the water bend
towards the balloon!

• Electric force can be used to power
motion! Try charging a balloon and
see if you can move a soda can,
bubbles, another balloon, and more!
Students can set up a race and run
multiple trials to find the fastest way
to move an object across the room.
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Careers in Chemistry

• Concepts of electric force are employed in a variety of
everyday objects. Examples include laser printers, copy
machines, and air cleaners. These tools rely on the buildup
of electric charge to more precisely direct fine particles,
like dust or ink, to the appropriate areas. 

• Have you ever noticed a metal pole sitting atop a large
building? Originally developed by Benjamin Franklin,
lightning rods designed to safely divert lightning and high
volumes of electric charge safely into the ground. 

CHEMISTRY IN ACTION �

Share the following real-world connections with your students to demonstrate how chemistry
is all around us.

Real-World Applications

Lightning is caused
by the difference in
charges, either within
a cloud or between a
cloud and the ground
below. 

EVALUATE ◎
• Provide students with a variety of

diagrams showing atomic
structures, with protons,
neutrons, and electrons clearly
marked. Ask them whether for
each example, if the atom would
be positively charge, negatively
charged, or neutral, and why? If a
negatively charged balloon was
brought near each atom, what
would happen and why? 

• Students can draw a “before,
during, and after” picture of this
activity. Be sure to label the
materials and note charges for
each frame. Students should
explain how charges or object
move throughout the
investigation.

• Ask students to recall a moment
where they experienced static
electricity. They should write the
story using their new vocabulary
words and explaining how
electron movement and forces
resulted in their “shocking”
experience.

Puffed Rice Fleas Section FORCES & INTERACTIONS

If you rub your shoes on a carpet, your body may collect extra
electrons. These electrons will remain on your body until they can be
released. When you touch certain objects, you will feel a shock, which
is a release of excess electrons when there is a charge difference
between objects. In the case of rubbing your shoes then touching
something like a doorknob, you have a negative charge and the
doorknob has a positive charge, which is equalized to neutral through
a shock!

Notes �
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