Electroscope Lesson
Lesson created by: UTeach Outreach
Date of lesson: Spring 2015
Description of the class: 4-6th grade, students in pairs
Length of lesson: 30-40 minutes
Source of the lesson:
TEKS addressed:
(5) Matter and energy. The student knows that matter has measurable physical properties
and those properties determine how matter is classified, changed, and used. The student is
expected to:
(A) classify matter based on physical properties, including mass, magnetism,
physical state (solid, liquid, and gas), relative density (sinking and floating),
solubility in water, and the ability to conduct or insulate thermal energy or electric
energy;
(6) Force, motion, and energy. The student knows that energy occurs in many forms and
can be observed in cycles, patterns, and systems. The student is expected to:
(A) explore the uses of energy, including mechanical, light, thermal, electrical, and
sound energy;
I. Overview
The purpose of this lesson is to have students explore charges through the use of different
materials. By using an electroscope, students will be able to make observations and see
whether an object has a charge.
II. Objectives
1. Demonstrate how the charges between the cereal and balloon react towards one
another
2. Define an atom and its three major components
3. Define an electroscope and its uses
4. Measure the charges of some objects using the electroscope
5. Introduce conductors and insulators and explain how they work
6. Using the electroscope, study static electricity
III. Resources, materials and supplies (per bin/teaching pair)
 Cereal
 Strings
 Rubber balloons
 Foil sheets
 Paperclip
 Wet paper towel
 Nylon
 Plastic wrap




Electroscope (included in the worksheet)
Any two materials of your choice

IV. Advanced Preparation:
Make sure to have balloons blown up and a cereal must be on a string, before the lesson
begins.
V. Supplementary worksheets, materials and handouts
 “My Electroscope” worksheet
 “Try It” worksheet
 “How to Build Your Own Electroscope” instruction sheets
 picture of an atom
 periodic table
VI. Background information
College Level
An electroscope is a common demonstration apparatus used by physics teachers to
illustrate electrostatic principles of charging and charge interactions. The electroscope is
most commonly used as a charge-detecting device.
Elementary Level
Atoms are the basic building blocks of matter that make up everyday objects. A desk, the
air, and even people are made up of billions and billions of atoms. Look at the tip of a pencil.
It contains a universe made of atoms.
There are three parts of an atom: Electrons, Protons and Neutrons.
VII. Possible Misconceptions
 The number of neutrons determines the atom
 Neutrons are negative
 Neutrons contribute a charge
 An electroscope allows us to see whether an object has electricity
VIII. Vocabulary & Definitions:
College Level
 proton- a stable subatomic particle occurring in all atomic nuclei, with a positive
electric charge equal in magnitude to that of an electron, but of opposite sign.
 neutron- a subatomic particle of about the same mass as a proton but without an
electric charge, present in all atomic nuclei except those of ordinary hydrogen.
 electron - a stable subatomic particle with a charge of negative electricity and a very
small mass compared with that of a neutron or proton, found in all atoms.
 atom- A unit of matter; the smallest unit of a chemical element.





ion- an atom or molecule with a net electric charge due to the loss or gain of one or
more electrons.
conductor- substance that allows charge to flow freely through its atomic structure.
insulator-Any material that keeps energy such as electricity, heat, or cold from easily
transferring through is an insulator (ex: wood, plastic, rubber, and glass)

Elementary Level
 proton- a particle that has a positive(plus sign) charge
 neutron- a particle that has no charge (neutral)
 electron- a particle that has a negative(minus) charge
 atom- smallest form of matter
 ion- atom that has a charge
 conductor- a material through which electric current can pass (ex: metals)
 insulator- A material that does not easily transmit energy
IX. Safety Considerations:
Please be aware when handling the paperclip that will be supporting the foil sheets in each
of the electroscopes because it is sharp. Balloon may pop if placed near the paperclip or any
other sharp objects
X. Question of the Day
How are charges applied to objects?
ENGAGEMENT
What the Teacher Will Do
Pair kids.
Hand one partner a piece of
cereal on a string. Hand the
other a filled balloon.
Charge the balloon by rubbing
it against your hair.
Now, slowly bring the balloon
near the cereal. Observe what
happens.
Cereal should move towards
the balloon. Teacher note: the
balloon may stick to both the
string and the cereal. If you
remove the string, the

Probing Questions

Time: 5 minutes
Student Responses
Potential Misconceptions

ENGAGEMENT
What the Teacher Will Do

Probing Questions

students find it more
interesting to spin the cereal
by moving the balloon slowly
over the cereal.

1. What do you guys see
happening?

Right, the cereal is moving
towards the balloon.
Something is happening with
the charges on the balloon
and on the cereal. Today,
we’re going to explore
charges through the use of
different materials.
EXPLORATION
What the Teacher Will Do

2. Why do you think this is
happening?

Probing Questions

Time: 5 minutes
Student Responses
Potential Misconceptions
1. The cereal is moving!

2. Charges! I don’t
know. MC: The balloon
is sticky.

Time: 20 minutes
Student Responses
Potential Misconceptions

Show image of an atom.
1. What is an atom?
2. What particles exist
within an atom?
Show students the periodic
table.

3. On the periodic table,
how many protons
does _____ have?
Electrons? Neutrons?
4. How many protons
does the atom have in
its nucleus? Neutrons?

1. The smallest form of
matter
2. Electrons, protons
and neutrons.
3. Answers vary based
on element selected.

4. Answers vary based
on element selected.

5. What determines the
identity of the atom?

5. The number of
protons. MC: The
number of neutrons.

6. What charge do

6. Positive, negative, no

EXPLORATION
What the Teacher Will Do

Probing Questions
protons have?
Electrons? Neutrons?

Now, we are going to study
different materials using an
electroscope. Write the word
electroscope on the board. An
electroscope allows us to see
whether an object has a
charge.

7. When an atom has
more electrons than
protons what charge
does it have overall?
8. When an atom has
more protons then
electrons, what charge
does it have?
9. What would happen if
two electrons from
this atom (point to
atom you are
referring to) moved to
the other atom (point
to atom you are
referring to)?
10. What is the new
charge on this atom?
That atom?
11. What particle would
transfer between the
atoms the easiest?

Time: 20 minutes
Student Responses
Potential Misconceptions
charge. MC: neutrons
are negative.

7. A negative charge.

8. A positive charge.

9. One atom would have
a positive charge and
the other would have
a negative charge.

10. Various answers.

11. The electrons! MC:
Note that all of the
particles are
constantly moving but
the electrons are on
the outer edge of the

EXPLORATION
What the Teacher Will Do

Probing Questions

12. How do you know the
charge?

13. What is the name for
an atom that has a
charge?
If students say electricity, ask
about how they have studied
electricity in the past and
contrast the apparatus (i.e.
there are no wires, batteries,
light bulb, etc.)
I am handing out a worksheet
for your experiment.
You will be making
observations on what
materials will produce a
charge when rubbed together.
You will be ordering them by
how much of a reaction you
observe from your
electroscope.
To measure the charge on an
object, move the object of
study close to the conductor,
paper clip, supporting the foil
and see if the two pieces of foil
separate.
There are a few things you
need to know before you can

Time: 20 minutes
Student Responses
Potential Misconceptions
atom so they are
easiest to move.
12. By considering how
many electrons and
protons you have.
MC: Neutrons
contribute a charge.
13. Ion.

EXPLORATION
What the Teacher Will Do

Probing Questions

Time: 20 minutes
Student Responses
Potential Misconceptions

14. How is a conductor
different from an
insulator?

14. In a conductor,
electrons can move
easily.

start your experiment. A
safety note is that the end of
the paperclip that supports
your foil sheets in each of your
electroscopes is sharp. Do not
push your balloon onto the
paperclip or you may pop your
balloon. You will be given one
balloon only for this
experiment, so if you pop it
you will be unable to complete
your experiment. Charge may
build up on your balloon so
wipe it down periodically with
a wet paper towel.
Pass out “My Electroscope”
worksheet.
You will need to answer the
first question on your
worksheet before we will give
you your materials: “How will
you determine how much
charge is transferred from one
material to the other?”
Once student show you their
hypotheses, you can give
them their materials and the
handout that describes how
to make the electroscope.
Now that we’ve built our
electroscopes, we will be
making observations using
your electroscope.

Conductors easily transfer

EXPLORATION
What the Teacher Will Do

Probing Questions

Time: 20 minutes
Student Responses
Potential Misconceptions

charge (electrons) and
insulators do not. It is
important to remember that
only negative charges
(electrons) move.
On a conductor, all of the
charges will spread out over
the surface of the conductor.

15. Why do you think a
conductor is used to
support the foil?

15. To allow for the
transfer of electrons.

16. If the balloon does not
let charge move easily,
is it a conductor or an
insulator?

16. Insulator.

17. Will the charges on
the balloon move or
stay in place?

17. Stay in place.

18. What do you think will
happen over time to
the charges being
added to the balloon?
Great! The balloon is an
insulator, so any charge on the
balloon will stay in place. It
becomes hard to move any
excess charge on the balloon
once you start rubbing
different materials on it.

Pass out the “Try It”
worksheet and give students
ten minutes to collect make
their observations.

19. How could we modify
our experiment to get
better results?

18. There will be too
many charges.

19. Conduct several trials.
Use different
materials.

EXPLANATION
What the Teacher Will Do

Probing Questions

Time: 10 minutes
Student Responses
Potential Misconceptions

Let’s discuss our results.
1. What happened when
a charged object was
near the electroscope?

1. The foil split apart.

2. How do you think the
amount of charge
relates to how much
the foil moves? Why?

2. With more charge the
foil moves more.

3. For the experiment
with the balloons,
which did you find to
react the most with the
balloon? The least?

3. Nylon. Plastic Wrap.

4. What does that tell you
about the materials?

4. One is easier to
transfer charges
(electrons) the other
is not.

5. With the conductorinsulator reaction,
what happened? Why
do you think that
happened?
6. Did you ever get
different results if you
tried the material
twice? Why do you
think that happened?
7. What do you know
about how charges
react with similarly
charged particles?
What about particles

5. Static build up!
Because the
conductor easily
transfers electrons
and the insulator
holds on to them.
6. Yes, charge build up.

7. Similarly charged
particles repel and
dissimilar charged
particles do not.

EXPLANATION
What the Teacher Will Do

Probing Questions

Time: 10 minutes
Student Responses
Potential Misconceptions

that are dissimilar?
Similarly charged particles
repel. This is true for electrons
and electrons or protons and
protons.
Write on board, if needed.
Dissimilar charged particles
attract.

Good, the electroscope can’t
tell us what type of charge is
present. It can only tell us IF
there is a charge present.

8. Is it possible to tell
what type of charge is
building up on the
electroscope? Why or
why not?

9. What do you think of
when you hear the
word static?

8. No, because an
electroscope just
shows that charge is
present not
necessarily whether it
is positive or negative

9. Noise. Not moving.

Static means that something
isn’t moving. Today we’ve
seen various examples of
static electricity.
10. What is electricity?
11. How have you explored
electricity before?
We didn’t use any of those
materials today, but we did
study static electricity. I’m
going to give you a few
minutes to discuss the
following question.
Give students a few minutes
to discuss with their partner.
Select a few pairs to share
what they have discussed.

12. Based on your
knowledge and the
experiences that
you’ve had today using
the electroscope, what
do you think static

10. The movement of
charge.
11. With circuits, light
bulbs, etc.

12. The build up of
charges! With the
electroscope the foil
leaves separated
when there was a
charge. Like when

EXPLANATION
What the Teacher Will Do

Probing Questions
electricity is? What
evidence do you have?

Time: 10 minutes
Student Responses
Potential Misconceptions
someone shocks you.

If we call it static electricity, it
must mean that electricity
doesn’t move – well, not
quite, but close.
We only call something
“electricity” if the charged
particles are moving, but if
the only reason the charged
particles aren’t moving is
because there isn’t a good
path for them to follow, we
call it static electricity. After
the static electricity
completely discharges, the
charged particles are again in
balance.
When we were working with
our electroscope we were
studying static electricity. All
or most of the charge from
the objects we rubbed
together were transferred to
the electroscope.
EVALUATION
What the Teacher Will Do
The important point about
static electricity is that the
charged particles are moving
from one point to another
point – there isn’t a circular
path like when using a battery
to power something. Static
electricity just moves from one
point to another. This is good

Probing Questions

Time: 5 minutes
Student Responses
Potential Misconceptions

EVALUATION
What the Teacher Will Do

Probing Questions

Time: 5 minutes
Student Responses
Potential Misconceptions

to know if you’d like to build
up static charge to shock your
brother, sister or friend.
Static electricity is used when
painting cars. This helps the
paint stick more evenly.

The spray paint nozzle can be
charged and the car can be
given the opposite charge.
The paint droplets are then
attracted to the car and can
cause less of a mess and a
more even coat.

1. How do you think
charging the body of a
car and paint could
help the paint stick to
the car?

A good example of powerful
static electricity in nature is
lightning.

Lightning is caused by the
movement of the clouds in the
wind builds up static
electricity until it discharges
into another cloud or the
ground. That is to say that all
of the “built up” charge is
transferred.

2. Based on what you
know about static
electricity, how do you
think it relates to
lightning?

1. Have them be
different charges!

2. Charges build up and
then rapid discharge.

Model of an Atom

Periodic Table of the Elements

Try it!
1. Make the balloon stick to the sweater.
2. Make two balloons stick to the sweater.
3. Make the balloons go apart.
4. Make the balloon(s) stick to the sweater strongly.

My Electroscope
Materials: Glass jar, Strip of aluminum foil, Index card, Paperclip, Tape
Procedure:
1. Cut two foil strips 1 cm x 4 cm
2. Open the paperclip to form a shape with a hook (see image on right)
3. Push the hook through the middle of the index card and tape it so that it is
at right angles to the card.
4. Lay the two foil strips on top of one another and hang them on the hook by
pushing the hook through them.
5. Lay the card over the jar so that the strips hang inside (see picture below)

Name: _____________________________________

My Electroscope
Question
What material do you think
will attract the most
electrons?
What do you think will
happen when a conductor
and a conductor are
rubbed together?

What do you think will
happen when an insulator
and a conductor are
rubbed together?

What do you think will
happen when an insulator
and an insulator are
rubbed together?

Your Prediction

Your Explanation

Name: __________________________________________ Date:_________________________________________

Try it!
Procedure: Test six pairs of materials and order them by how much of a reaction you measure
with your electroscope. You may need to wipe your balloon with a wet paper towel between
trials.
Pair 1: Balloon and ___________________________________
Did the foil leaves move apart? (circle)

yes

no

Pair 2: Balloon and ___________________________________
Did the foil leaves move apart? (circle)

yes

no

Pair 3: Balloon and ___________________________________
Did the foil leaves move apart? (circle)

yes

no

Pair 4: Balloon and ___________________________________
Did the foil leaves move apart? (circle)

yes

no

Pair 5: Conductor and Insulator
________________________________ and _______________________________
Did the foil leaves move apart? (circle)

yes

no

Pair 6: Any two materials you want!
________________________________ and _______________________________
Did the foil leaves move apart? (circle)

yes

no

Order pairs from least to most reactive – write on sticky notes and post on the table chart.
__________ __________ __________ __________ __________ __________

