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Refrain:
What makes the lightning? It’s a story in rhyme,
Where the negatives and the positives make the
heavens shine.
They were separated, then when they
accumulated,
Got together and created lightning.
Verse:
Now every little raindrop has some electricity,
Both negative and positive electricity.
And when the little drops get tossed through the
air,
The negatives and positives separate there.
The negatives and positives separate.
Go off to diff’rent places and accumulate.
The bunches get bigger, the attraction gets stronger,
‘Til you just can’t hold them back any longer.
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Spoken:
Flash! A bunch of charges are off! And as they
streak through the sky a mighty electric current
sweeps thru the air. There’s a heat and a flash as
the charges dash between the clouds, or the
clouds and the Earth, to join the opposite
charges there. Flash! Crash! That’s lightning,
folks, and that’s positive!
Refrain
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WHAT Makes the Lightning?
Activity Guide
The Big Picture
Up in the Clouds
Lightning starts with the rising of warm air into the upper atmosphere,
where it is very cold. Water droplets in the air freeze and form ice
crystals. As these ice crystals start bumping into each other static
electricity builds up, causing negatively charged particles (electrons) to move to the
bottom of the cloud and positively charged particles (protons) to move to the top of the
cloud similar to the way static electricity builds up on a balloon. And since opposite
charges attract each other, at some point these negatively charged particles will create
such a big charge that they will spark to the easiest available positive charge. This might
be the top of its own cloud, a nearby cloud or a tall object on the ground like a tree or a
skyscraper. It is that moment when we see the flash of light and hear the thunder.

Thunder and lightning, Inseparable
There is no thunder without lightning. The rapid discharge of electricity from the
lightning bolt causes instantaneous heating and expansion of the air. This sudden heating
and expansion of air causes a sonic wave that results in the thunder that we hear. We
always see the lightning before we hear thunder because the speed of light is faster than
the speed of sound. If the lightning is too far away it is possible to see lightning without
hearing thunder.

Electrifying Vocabulary
•
•
•
•

Proton –positively charged particle, part of the nucleus of an atom.
Electron – negatively charged particle, the basic unit of electric charge. Electrons
spin around the nucleus of an atom.
Static charge – charged particles that have built up on a surface. They are
“looking” for the opposite charge to jump to.
Discharge – the sudden giving off of energy, in this case electrical energy.
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Shocking Facts
•

The air around a lightning bolt is about five times hotter than the surface of the
Sun, about 50,000 degrees F. (The center of the sun is much hotter – about 27
million degrees F.)

•

Lightning occurs mostly over land and mostly in the tropics.

•

Lightning strikes the Earth about 100 times per second.

•

The study of lightning is called fulminology.

•

Cars are safe places to be during a lightning storm, not because of their rubber
tires, but because the metal body of the car keeps the electric charge on the
outside of the auto and deflects the charge into the ground.

•

The Empire State Building in New York City is hit by lightning 23 times per year.

Do You Know?

The average lightning bolt could keep a 100-watt bulb lit for:
a) 3 days
b) 3 months
c) 3 weeks.
(Answer: c - 3 months)
How to be Shocking
You can experience the shock of charged particles by creating your own static electricity.
When you rub your head on a balloon or shuffle your feet on a carpet and then touch a
friend or a doorknob you are creating electric charge. You are building up a negative
charge with your head or your feet. When you touch a doorknob or a friend there is a
sudden spark as the negative charge jumps to the positive charge, discharging on the
doorknob or your friend.
Lightning Safety
The best place to watch a lightning storm is indoors. Stay away from windows and doors
and stay off of corded electronic devices including phones and computers.
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How Far Away Is It?
To calculate how far away the thunderstorm is from you count the seconds between the
time you see the lightning and hear the thunder. Then divide that number by five. If,
for example, you count ten seconds, the storm is two miles away.

Lightning Resources

Good information on how lightning forms, and its connection to thunder.
http://scijinks.jpl.nasa.gov/lightning/
Good definitions of lightning and of the different kinds of lightning.
http://www.weatherwizkids.com/weather-lightning.htm
Useful information and activities on static electricity.
http://www.ducksters.com/science/static_electricity.php
Next Generation Science Standards.
http://www.nextgenscience.org/overview-topics
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Activity 1
Hot Air Rising Activity
Activity Type
Classroom
Do @ Home &
school

Grade Level(s)
Pre-K to 8

Next Generation Science Standards
Science Practice: 1, 2, 6, 8
Cross-Cutting Concepts: 4, 6
Core Ideas-Life Sciences: 3, 4 (Adaptation)

Here’s the Story
Hot air is lighter than cold air. It also holds more moisture than cold air. When the air at
the Earth’s surface is heated by the Sun, it begins to float upwards. As it rises, it cools.
Any moisture in the air condenses into water droplets and forms the clouds. As the air
continues to rise, it can cool even more, eventually turning the water drops to ice.
Eventually the ice begins to fall back to the earth, but then gets pushed up by the rising
air again. This rising and falling of the ice, rubbing against other ice particles is what
causes the buildup of static electric charge that can result in a lightning bolt.
What’s the Point?
To demonstrate that warm air rises.
Materials Needed
• Dry cleaning bag or large
lightweight trash bag
• Scissors
• Wide lightweight tape (e.g. clear
packing tape)
• Hair dryer

Safety Considerations
• Supervise young children when
• Us caution when handling the hair
dryer. The tip of the hair dryer can
get very HOT!

How-to-do
1. Lay the dry cleaning bag flat on a table. (See diagram at end of activity
2. Grab the bag in the middle of the opening at points A and B and pull apart (fig. 1).
3. Turn the bag on its side so points A and B are stretched flat on the table (fig. 2)
4. Tape the bag closed from point A to point B.
5. Cut off one corner of the bag just big enough to insert the end of the hair dryer
Turtle Peak Consulting
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(along dotted line).
6. Insert the end of the hair dryer into the cut end of the bag and turn on the dryer.
7. Continue to heat the air in the bag until you feel the bag trying to rise.
8. Remove the hair dryer and let the bag go. It is important to remove the hair dryer
before letting go of the bag to insure it is the hot air making the bag rise and not
the force of the air from the hair dryer.
Taking it further
Make a prediction. Will the bag rise faster in a warm day or a cold day? Why?
Can you come up with a way to test your prediction?
Make another prediction. Which will work better – a large bag like a dry-cleaning bag or a
small bag – like a sandwich bag.
Can you come up with a way to test your prediction?
hat you can observe/learn
Since warm air is lighter than cold air it is more buoyant and will float above the cold air,
much the same way that a piece of wood is more buoyant than water and will float to the
top.
Prediction one. The bag will rise faster in the cold air. The greater the temperature
difference between the air in the bag and the outside air, the greater difference in the
weight of the air. The lighter the air in the bag, the faster it rises.
Prediction two. The air must be buoyant enough to lift the weight of the bag. A larger
bag has a greater percentage of air than a small bag.
To understand this, Consider two bags shaped like cubes with equal length sides. One bag
has 1-inch sides and the other bag has 10-inch sides.
The surface area of a cube – the amount of bag material needed to be lifted – is the area
of all 6 sides added together.
The volume of a cube – the amount of air lifting the bag - is length X width X depth.
The surface area of the 1-inch bag is 1+1+1+1+1+1 = 6 square inches
The volume of air of the first bag is 1X 1 X 1 = 1 cubic inch of air.
This is a ratio of 6 (bag) to 1 (air).

Turtle Peak Consulting

TurtlePeakConsulting.com

7
The surface area of the 10 inch bag is 10+10+10+10+10+10 = 600
The volume of the second bag is 10 X 10 X 10 = 1,000 cubic inches of air.
This is a ratio of 600 to 1,000 or 6 (bag) to 10 (air).
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Activity Type
Do @ Home &
School

Grade Level(s)
3-8

Next Generation Science Standards
Science Practice: 1, 2, 3, 6, 7
Cross-Cutting Concepts: 2, 4
Core Ideas-Life Sciences: 1, 2, 3

Here’s the Story
Everything is made of atoms. And atoms are made of
protons, electrons and neutrons. Each type of atom has
a certain number of protons and electrons. For instance,
Oxygen has 8 protons and electrons while carbon has 6
protons and electrons. Many atoms like to share their
electrons. Some prefer to give away electrons while
others are better at receiving electrons.
When an atom gives away some of its electrons, it has more protons than electrons and
has a positive charge.
When an atom receives electrons, it has more electrons than protons and has a negative
charge.
Since opposites attract and likes repel, atoms with a positive charge are pushed away
from other atoms with a positive charge and pulled towards atoms with a negative charge.

What’s the Point?
To create positive and negative atoms and show how like (similar) charges exert a force
on each other causing them to push away, and how unlike (opposite) charges pull towards
each other.
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Materials Needed
• Two balloons
• 2 pieces of string
• Person with long (shoulder length)
hair

Safety Considerations
• When using latex balloons, be alert
to those with latex allergies.
• Balloons are a choking hazard for
those under 3 years of age.

How-to-do
1. Blow up a balloon.
2. Rub the person’s hair with the balloon.
3. Hold the balloon next to the person’s hair.

Taking it further
• Blow up both balloons.
• Tie a string to the stem of each balloon.
• Rub the persons hair with each balloon.
• Hold both balloons by the string and bring the balloons close to each other.

hat you can observe/learn
When the balloons are rubbed against the hair, electrons – negative charges – are rubbed
off the hair and rubbed onto the balloon. The atoms of the hair now have more protons
than electrons and the hair is positively charged. The atoms of the balloons now have
more electrons than protons and are negatively charged.
When the negatively charged balloon is brought close to the positively charged hair, they
attract and move towards each other.
When the two negatively charged balloons are brought close to each other, they repel
and move away from each other.
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Activity 3
Shocking! Activity
Activity Type
Do @ Home &
School

Grade Level(s)
3 and up

Next Generation Science Standards
Science Practice: 1, 2, 3, 4
Cross-Cutting Concepts: 2, 5
Core Ideas-Life Sciences: 1, 2, 3

Here’s the Story:
A lightning bolt is described as an electric discharge. In a
thundercloud, negative charges build up in the cloud. This results in a
positive charge building up in the ground below the cloud. Since
negative and positive attract, the negative charges in the cloud are
attracted towards the positive charges in the ground. The air between
the cloud and the ground is an insulator – it takes a lot of energy for
negative charges to move through air. But, eventually enough negative charges build up in
the air so that they are able to push through the air to the ground. The cloud has been
electrically discharged. This is lightning.
What’s the Point?
To separate negative and positive charges and observe what happens when the electric
charges are discharged.
Materials Needed
• A Styrofoam block (the container
for left-overs from a restaurant
works fine)
• An aluminum pie plate
• A Styrofoam cup
• Tape
• Hair

Safety Considerations
• None

How-to-do
1. Tape the Styrofoam cup to the center of the pie plate. This is your insulated
handle for the pie plate
2. Rub the Styrofoam block against your hair
Turtle Peak Consulting
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3. Place the pie plate on the Styrofoam.
4. Slowly bring your finger to the edge of the pie plate.

Taking it further
Lift the pie plate off of the Styrofoam using the Styrofoam as an insulated handle and
slowly bring your finger to the edger of the pie plate.
Return the pie plate to the Styrofoam block and bring your finger to the edge of the pie
plate again.
Repeat as often as you like.

hat you can observe/learn
Rubbing the Styrofoam block with your hair rubs negative electric charges onto the
block. When you place the aluminum pie plate on the block, the negative charges flow onto
the plate.
When you bring your finger close to the pie plate, the negative charges on the plate repel
the negative charges on your finger, leaving positive charges. The negative charges jump
off the plate onto your finger. The pie plate has been electrically discharged. You should
feel a slight shock, see a small spark and hear a little noise. You created a mini-lightning
bolt and thunder!
Your finger now has the extra negative charges that jumped off the plate. When you
bring your finger close to the plate a second time, the process is reversed. The negative
charges on your finger repel the negative charges on the plate, leaving positive charges.
The negative charges on your finger jump off your finger onto the plate.
See how many times you can repeat this process.
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