
Duke Energy 
SCIENCE NIGHT

BIG IDEA

YOU WILL NEED

IT’S SHOWTIME

Explore what seeds need to 
grow by “planting” 5 different 
kinds of seeds.

SET IT UP

What we gave you:

Stuff you provide:
• water

• paper towels

• copies of the At-Home guide

As families approach your table, ask them: What do 
you think seeds need in order to grow into plants? 
They will probably say things like water, sunlight 
and dirt.  Let them know that they are going to plant 
a garden without using any soil. Explain that most 
seeds only need water and a warm place to begin 
to grow. Seeds have their own food stored inside 
of them, a tissue rich in starch and protein called 
endosperm, so they do not need sunlight or nutrients 
from soil until they have sprouted and developed 
roots.  Help students “plant” their Garden in a Glove 
according to the instructions. 

Note: Younger children may have trouble getting 
the cotton ball into specific fingers of the glove. 
Encourage an adult or an older sibling 
to help them by rolling down the top 
of the glove and holding it open for 
them (as if putting on a sock). 

Ahead of time
Provide additional types of 
seeds for families to choose 
from when planting their 
Garden in a Glove, like herbs 
or wildflowers.

• disposable gloves

• permanent markers

• cotton balls

• containers for water

• 5 different kinds of seeds

• craft sticks

• pipe cleaners

• Garden in a Glove 
instructions

1
GARDEN IN A 
GLOVE

Fill the empty containers halfway with water. Lay out 
the materials in order from left to right: disposable 
gloves, markers, cotton balls, water, seeds, craft sticks, 
pipe cleaners, At-Home guide. Place the Garden in 
a Glove instructions on the table. It’s a good idea to 
make your own Garden in a Glove as an example. 
This way the students can see the finished product, 
and you get a chance to make sure you understand 
the instructions as well as anticipate any issues 
children may face when “planting” their gardens.  If 
you expect a large crowd, it’s a good idea to pre-label 
gloves to help speed up the process.

FUN OPTIONS
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WHY IS THIS SCIENCE?

NORTH CAROLINA CONNECTION

North Carolina is the native habitat of many beautiful plants, but one of the most 
unique must be the Venus flytrap. Venus flytrap (Dionaea muscipula) is unique 
because it is a carnivorous plant. The Venus flytrap consumes mostly insects and 
arachnids after catching them between two hinged lobes. Small prey is able to 
escape, but large prey is trapped and digested over the next ten days. After digestion 
the trap reopens and is ready to catch another unsuspecting tiny victim. The 60-mile 
radius around Wilmington, NC is the only place in the world the Venus flytrap plant 
grows naturally! Venus flytraps flower in the spring and produce small, shiny, black 
seeds. Venus flytrap seeds can be purchased online if you’re inspired to grow your 
own bug catcher!

Most plants begin their life cycle as seeds. While seeds come in many shapes and 
sizes, they all pretty much serve the same function. Each seed contains a baby plant 
that will start to grow under the right conditions. The first stage in seed growth 
is called germination, which is when a tiny root(s) emerges from the outer seed 
covering. After the root(s) emerge, the stem and leaves begin to grow upward. Once a 
seed has germinated, the tiny growing plant is usually called a seedling. 

There are several external factors which can affect seed germination. The most 
important external factors include: temperature, water, oxygen and sometimes light 
or darkness. Common garden seeds, like those used in this activity, germinate with 
water and warmth. 
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2BUILD-A-BUBBLE
BIG IDEA

YOU WILL NEED

IT’S SHOWTIME

What we gave you:

Stuff you provide:

SET IT UP

Show students that they can blow bubbles with their 
hands as long as their hands are wet. They simply 
need to dip one or both of their hands into the bubble 
solution, then form a circle with their fingers and 
blow through it. Then, give them a pipe cleaner and 
ask them to construct a bubble wand. Show them the 
challenge sheet and see what kind of bubbles they 
can create. You can also encourage them to use the 
straws to blow bubbles within bubbles. 

The string can be used to make wands that will create 
larger bubbles. Start with two straws. Cut a piece of 
string (about 3 feet long) and thread it through both 
straws. Then, tie the ends of the string together. Dip 
everything into the bubble solution. Using the straws 
as handles, pull the two straws apart from each other, 
forming a rectangle frame. Carefully pull the frame 
out of the bubble solution and gently wave it through 
the air. As you pull it through the air slowly flip the 
frame up or down to release the bubble. This will take 
a little practice.

• water

• large mixing container

• paper towels

• scissors

• optional: additional supplies 
for creating bubble wands 
(hangers, plastic soda rings, 
funnels, etc.)

• Dawn dish soap

• plastic bins

• pipe cleaners

• straws

• string

• Bubble Challenges

Explore properties of soapy 
water and surface tension by 
blowing bubbles!

Mix Dawn dish soap and water together in a large 
container, like a bucket or mixing bowl, to create 
a bubble solution. There’s no magic formula; a lot 
depends on humidity and temperature. If the water 
in your area is very hard, you may have better results 
with purchasing distilled water. A basic ratio to start 
with is 1 part Dawn to 4 parts water. Measure the 
water first and then slowly stir soap into the water. 

Pour some bubble solution into the plastic bins 
(about ½ full) and save the rest in your mixing 
container – you’ll probably need to top it off 
throughout the event. Set out pipe cleaners, straws, 
string, scissors and Bubble Challenge sheet. It’s 
a good idea to have paper towels on hand for this 
activity.

FUN OPTIONS
Challenge students to 
build a bubble wand that 
blows square (cube-shaped) 
bubbles. It can be done!
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WHY IS THIS SCIENCE?

From physics to geometry, color to chemistry, bubbles are full of science! Bubbles 
are made of a very thin film of soap and water with a gas inside. The bubbles we’re 
blowing are full of air, but they can be made with any kind of gas. You can picture a 
bubble like a balloon – it’s a thin, stretchy skin surrounding a pocket of gas. 

A single bubble that’s not touching any other bubbles will always be round, because 
a sphere (or ball shape) contains the most gas (air) using the least amount of surface 
area (soap film). But once a bubble touches other bubbles, it changes shape, because 
they form a common wall where they touch. Bubbles touching each other create 
angles of 120 degrees, no matter how big the bubbles are or how many there are. 
Think about a beehive: the beeswax is arranged in hexagons, with angles of 120 
degrees. Just like the beehive, bubbles arrange themselves in a hexagonal pattern 
that conserves surface area.

TAKE IT BACK TO THE CLASSROOM
This fun activity uses bubbles to make an artistic print and also teaches some 
mathematics along the way! Directions are available online at: 

http://chemistry.about.com/od/bubbles/a/bubbleprints.htm 

Students add paint to bubbles and make a print, giving them a chance to be creative 
by making different bubble designs and mixing colors. Once the prints are dry, 
students can practice using protractors to measure the angle where bubble walls 
meet. The class can collect data from everyone’s bubble print, and then graph the 
data to see if they confirm that the angle is always 120 degrees.
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3

SET IT UP

As families approach your table, let them know 
that they will be combining 2 solutions in a bag 
and will get to find out what happens when they 
mix them together. Encourage adults to help by 
holding the bags open for younger students. Help 
them mix up a batch of Gross Goo according to the 
instructions. You may need to show students how 
to use a pipette – squeeze the bulb then submerge 
the end of the pipette in the solution. Slowly release 
the bulb to fill. A completely full pipette is 2mL.

Students can open their bags and touch the goo, 
but be aware that the food coloring can stain. The 
best time to play with the goo is before the color is 
added! Let the students know that their goo will stay 
good as long as they store it in their sealed bag.

Mixing together some basic 
household chemicals makes a 
fun, squishy goo. 

BIG IDEA

YOU WILL NEED

What we gave you:
• borax

• glue

• plastic cups

• sealable plastic bags

• pipettes

• food coloring

• plastic tablecloth

• Gross Goo instructions

Stuff you provide:
• 2–4 clean, empty 2-liter soda 

bottles with caps

• 1-cup measuring cup

• water

• wet wipes or paper towels

IT’S SHOWTIME

Ahead of time, mix 2 different solutions using 
the recipes found on the instruction card. You 
may need to make more of these mixtures 
throughout the night depending on attendance.

Set out the materials in order on the table, from left 
to right: sealable plastic bags, glue solution with 
pipettes, food coloring, borax solution with pipettes. 
You may want to create an assembly line set up with 
one volunteer in charge of the plastic bags and glue 
solution and the other in charge of food coloring 
and the borax solution. It’s a good idea to make a 
trial batch of Gross Goo before the event begins. 
This way you can make any adjustments necessary.

GROSS GOO

Ahead of time
If you want, you can provide glitter 
to mix in to the goo, or a safe, 
non-toxic fluorescent 
solution made from 
highlighter ink. 
These should be 
added to the 
glue and water 
solution before 
adding borax.

FUN OPTIONS
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TAKE IT BACK TO THE CLASSROOM

You and your students can make and play with another kind of goo that also has 
properties of both a liquid and a solid. This is a messy activity, so do it outdoors or 
lay down lots of newspaper. Commonly known as oobleck, this is easy to make with 
1.5-2 parts cornstarch to 1 part water. Mix small amounts of the cornstarch into the 
water until it is all dissolved, and then play with your oobleck! It flows and stirs like 
a liquid, but if you hit it, it feels like a solid. If you fill a kiddie pool with oobleck, 
you can actually run across the surface of the substance because your running feet 
hit it hard enough to make it behave like a solid. Good instructions and a video are 
available here: http://www.instructables.com/id/Oobleck/

The goo is a polymer, a substance made of long chains of molecules. These long 
chains of molecules link together, but are flexible. This gives the goo its sticky, 
stretchy quality. Notice that goo has properties of both a liquid (can change shape 
to fit its container) and solid (can be picked up and squeezed). It is these chains of 
molecules that give the goo its contradictory characteristics. 

Many polymers are flexible plastics, like balloons and the soles of your sneakers. 
Some polymers, like a skateboard wheel, are strong and hard, yet flexible enough to 
absorb shocks. Other polymers, like chewing gum or the slimy goop you just made 
(which contains mostly water), are fluid and stretchy.

How did you make a polymer? Combining the borax and glue mixtures caused a 
chemical reaction. By themselves, glue molecules move about freely (until they dry). 
But when you add borax, it binds the slippery glue molecules together in a web, so 
they can’t move around as much. Borax turns the watery glue into a denser, more 
rubbery substance. 

WHY IS THIS SCIENCE?
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YOU WILL NEED

IT’S SHOWTIME

As families approach the table let them know they’re 
going to learn a fundamental building block of 
computer programming: Binary Code. Explain that 
the most basic commands a computer understands 
are On and Off. By using a series of On and Off 
commands we can represent any letter or number. 
Show them the Binary Alphabet and Numbers 
instruction sheet and the Binary Place Value 
instruction sheet. For younger students, show them 
how the black pony beads represent Off and the white 
pony beads represent On. They can use the pony 
beads to code their age or the first letter of their name 
onto a pipe cleaner bracelet.

For older students, use what you learned from the 
“Why is This Science?” section on the back of this 
page to help explain Place Value in a Binary system. 
Encourage them to try and figure out where the On or 
Off beads would go to code their age onto a bracelet 
and then check that against the Binary Alphabet and 
Numbers sheet. 

What we gave you:
• black pony beads

• white pony beads

• pipe cleaners

• plastic deli containers

• Binary Alphabet and 
Numbers instructions

• Binary Place Value 
instructions

Stuff you provide:
• optional: paper and pencils 

or white boards and dry erase 
markers, extra copies of the 2 
Binary instructions sheets

Binary Code is a special 
language for instructing 
machines and can be used to 
represent any letter or number.

4
BINARY 
BANGLES

SET IT UPBIG IDEA

Place black and white pony beads into separate 
containers and arrange pipe cleaners near them. 
Place the Binary Alphabet and Numbers instructions 
sheet and the Binary Place Value instructions in the 
center of the table. You can make extra copies ahead 
of time so that more than one family can use them at 
a time.

FUN OPTIONS

Ahead of time
Have paper or white boards 
available for students who 
might want to dig deeper 
into the math behind binary. 
Let them use the Binary 
Place Value instructions 
sheet to try building their 
own numbers in binary. 
Encourage students to make 
the biggest number they can 
in binary!
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TAKE IT BACK TO THE CLASSROOM

Excellent resources are available online and off to continue your students’ computer 
science education. 

csunplugged.org produces a wealth of offline computer science activities that 
introduce students to computer science concepts without needing a computer. 
Activities are ideal for kinesthetic & tactile learners and have been translated into 
many different languages.

code.org hosts the Hour of Code each year in an effort to expose every student in 
every school to computer science. Free, engaging tutorials are available on their 
website in a variety of themes that students will enjoy, including some current 
popular movies and video games. 

madewithcode.com was started with the mission to get girls involved in 
computer science. Constantly updated with new and interesting coding activities 
and packed with inspiring videos about tech innovators, madewithcode.com gives 
girls a real-world opportunity to see their potential in the field of computer science. 
Past activities include: designing a 3-d printed bracelet and coding the light pattern 
for an LED covered dress. 

Binary Numeric systems can seem intimidating, but have existed across ancient 
cultures. When we count we’re used to this progression: 0, 1, 2, 3, 4, 5… because we 
count in a Base-10 system. In a Base-10 system there are digits for 0-9 and place 
value is based on groups of Ones, Tens, Hundreds, etc. In a base-2 system there are 
only 2 digits: 0 & 1.  So when you count it starts as 0, 1, 10, 11, 100, 101… Place value 
increases differently in a Binary system because you only have two digits to use when 
you’re counting. Starting with Ones, it increases to Twos, Fours, Eights, Sixteens, 
Thirty-Twos, etc. In both systems the way you arrange digits in the place value 
columns lets you make any whole number. For example: the number 12 can be written 
in Base-10 by putting a 1 in the Tens place and a 2 in the Ones place. We’d write this 
as 12. Or it can be written in binary by putting a 1 in the Eights place, a 1 in the Fours 
place, a 0 in the Twos place, and a 0 in the Ones place. This would be written as 1100. 
12 and 1100; two ways to write the same number.  

WHY IS THIS SCIENCE?



Duke Energy 
SCIENCE NIGHT

SET IT UP

During Science Night
Ask kids if they can play a 
recognizable song on their 
Sound Sandwich. It’s hard for 
one person to do it, but see 
what happens if each person 
sets his or her sandwich to play 
a different note. Kids can work 
together to play a simple song 
like “Twinkle, Twinkle, Little 
Star” if they each have one note 
to play. 

FUN OPTIONS

YOU WILL NEED

Build a noisemaker and discover 
why we can hear and sometimes 
feel sound.

BIG IDEA

5
SOUND  
SANDWICH

What we gave you: 
• jumbo craft sticks

• big rubber bands

• little rubber bands

• straws

• Sound Sandwich instructions

Stuff you provide:
• scissors

IT’S SHOWTIME

Help students build their Sound Sandwich according 
to the instructions. Younger children may have 
difficulty wrapping the small rubber bands around 
the ends of the craft sticks. Encourage family to help 
with this part. Once they are built, encourage them to 
experiment with their Sound Sandwich. 

Note: Things to look for if a Sound Sandwich isn’t 
making noise – 

1. Check to make sure the large rubber band is 
around only one of the craft sticks – not both.

2. Make sure the rubber bands on the ends are 
wrapped tightly, pressing the two craft sticks 
together.

3. Watch to see that they are blowing air between 
the two craft sticks – not into the straws.

Cut the straws into pieces a little longer than the 
width of the jumbo craft sticks (1-1 ½ inches long). 
Lay out the materials in order from left to right: 
jumbo craft sticks, big rubber bands, straws, little 
rubber bands. Place the instructions on the table. 
It’s a good idea to make your own Sound Sandwich 
as an example. This way the students can see the 
finished product, and you get a chance to make sure 
you understand the instructions as well as 
anticipate any issues children may have 
assembling their Sound Sandwich.
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In order to understand how musical instruments create sound, you need to know a 
little bit about the physics of sound waves. Sound is the vibration, or back-and-forth 
movement, of air particles. We hear sound when those vibrations hit our eardrums. 
All sound is created by vibration, but not all vibrations are made in the same way. 
You can make vibrations by hitting something (like a drum, or stomping your 
foot), by plucking something (like a guitar string) or by using your breath to make 
vibrations in a column of air (like playing the flute or horn). 

In the Sound Sandwich, what’s vibrating? The big rubber band sandwiched between 
the two craft sticks. When you blow through the sound sandwich, you force air 
through the space created by the straws, and that air makes the big rubber band 
vibrate. The movement of the rubber band makes the air move, and that movement of 
air is what we hear as sound. 

Sound can have pitch, meaning how high or low it sounds. Moving the straws closer 
together makes the pitch higher, because a shorter portion of the rubber band is 
vibrating. Moving the straws farther apart makes the pitch lower, because a longer 
portion is vibrating. Think about big instruments versus small ones: the double bass 
makes much lower sounds than the violin, and the tuba is much deeper than the 
trumpet. A longer vibration makes a lower sound.

Imagine the sound you’d get from a Sound Sandwich 456 times bigger than the one 
you just made! Well, you may not have to imagine. Suspended 1 mile above sea level, 
the Mile High Swinging Bridge at Grandfather Mountain in Linville, NC could be 
renamed the Mile High Singing Bridge. Rebuilt in 1999 with galvanized steel and 
additional support cables, the bridge no longer sways as much as it used to, but has 
the unintended side effect of “singing” in high winds. Strong winds whipping around 
the bridge cause it to vibrate, similar to the vibrations you produced with your Sound 
Sandwich. And just like your Sound Sandwich, these vibrations make tones that have 
been described as singing or whistling noises. Locals report that the singing can 
sometimes be heard a mile away! 

Listen to a recording of the Mile High “Singing” Bridge at Grandfather Mountain 
here: https://freesound.org/people/rodincoil/sounds/271530/

WHY IS THIS SCIENCE?

NORTH CAROLINA CONNECTION
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SET IT UP

As families approach your station, invite them to 
build their own maze. This maze, however, will use 
a laser pointer and mirrors to find Kelvin the robot. 
Ask participants what happens when a light hits a 
mirror – they should answer that the light will bounce, 
or reflect. This is what they will use to catch Kelvin. 
At this point, you can demonstrate your maze. 

Families can use the supplies at each station to build their 
own maze, and start them off with an easier challenge 
like using 2 mirrors and 2 walls. After building it, they 
can predict how the light will reflect and then turn on 
the light to see how close their predictions were. Then, 
move the mirrors – not the light! – to correct the path 
and shine the light on Kelvin. If you discover the laser 
pointers are too low you can set them on top of the roll 
of masking tape or a book so they’re at a better height.

Ahead of time
Purchase flexible, reflective 
sheets at your local home 
improvement store and bend 
to create different shapes. 
Include these in the maze, 
especially to explore how 
reflection works when the 
surface is not a smooth plane, 
like the provided mirrors. The 
light won’t bounce quite like 
expected!

FUN OPTIONS

Explore the properties of 
light as you build and work 
through a maze.

BIG IDEA

YOU WILL NEED

What we gave you:
• masking tape

• cardboard

• easels

• wood blocks

• mirrors

• laser pointers

• Kelvin cut out card

• Light the Way instructions

Stuff you provide:
• a room that can be darkened

• yardstick or tape measure
IT’S SHOWTIME

Ahead of time, attach the easels to the cardboard to 
make walls for your mazes. Make tape loops with the 
masking tape to attach the mirrors to the wood blocks.
Using the Kelvin cut out card, make two Kelvin cut outs 
by cutting on the dotted line and folding on the solid 
line. Check laser pointers to make sure they light up.

On the floor or on a table, create a square using the 
masking tape. This square will serve as the base of 
the maze and should be approximately 3’x3’. Pick a 
starting point along the edge of this square, and with 
the on/off button facing up, secure the laser pointer to 
the floor with masking tape. Set out the dividers, three 
mirrors and a Kelvin cut out. Repeat this process to 
make another maze station elsewhere in the room.

It’s a good idea to set up a sample maze before 
the event begins, like the example given on the 
instruction card. This way, you will become familiar 
with the process, and your sample will serve as an 
example for the first families to visit your station.
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NORTH CAROLINA CONNECTION

North Carolina is known for its 12 historical lighthouses, which guide ships along 
the coast with their beams of light. Lighthouses have been around for over 2,000 
years, first burning wood, coal or oil. These were phased out when electric lighting 
became possible, but none produced a light that could be seen very far away from 
the lighthouse. A French inventor and engineer named Augustin-Jean Fresnel had 
observed the very properties of reflection that you observed in the maze, and used 
these observations to make lighthouses even better. By reflecting light off of many 
polished lenses in a beehive-like shape, he was able to create a very bright beam of 
light that could be seen for 20 miles – a huge improvement to ship safety. You can 
still see Fresnel’s lenses operating in the Cape Hatteras National Seashore, Ocracoke 
Island and Bodie Island lighthouses. And, this same design can be found in cars’ 
headlights, handheld magnifiers, cameras and even in solar power generation today! 

While building mazes and searching for Kelvin, you were exploring physics and 
energy! Your energy source is the laser pointer, which makes a beam of light. As the 
light travels from the pointer, it travels straight. But, if something is in the way, the 
light will react differently, depending on what it hits. If the light hits the maze walls, 
which are made out of cardboard, the light doesn’t just stop – instead, most of the 
light is absorbed into the cardboard or scatters. But, if the light hits a shiny surface 
like the mirrors, the light will be reflected, or bounce off the mirror and travel in a 
new direction. On this flat surface, the light will reflect at the same angle, but in an 
opposite direction. This is why the mirrors must be placed at an angle to get the light 
around the walls of the maze.

Even though mirrors reflect much of the light, they still absorb some. This is why, if 
reflected off of many mirrors, the beam of light will begin to appear dim. Each mirror 
absorbs some of the total light.

WHY IS THIS SCIENCE?
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As families approach your table ask them to look 
at the tip of one of their fingers. Ask: Can you see 
any lines on your fingertip? Explain that those lines 
that make up the pattern of their fingerprints are 
called friction ridges. Forensic scientists classify 
these patterns into three different types: whorl, arch 
and loop. Direct the families to the enlarged images 
of each type of fingerprint pattern. Explain the 
characteristics of each type of print:

• Whorl – ridges form a circular pattern

• Arch – ridges form a hill or tent-shaped pattern

• Loop – ridges form an elongated loop pattern

Let them know that they have the opportunity to 
take a closer look at their fingerprint and determine 
which type it is. To do this they will carefully roll one 
finger on the ink pad and then transfer the print to 
the surface of a balloon. Rolling their finger from one 
side to the other works best to evenly coat it with ink 
and transfer the print. Caution them not to press too 
hard or they might smudge their fingerprint. Once 
they have transferred their fingerprint they may blow 
up their balloon – this will enlarge the print so that 
they can see it more easily and determine its pattern. 
When they are finished, they may use a hand wipe to 
remove the ink from their finger(s).

Fun Fact: Loops are the most common type of 
fingerprint; on average 65% of all fingerprints are 
loops. Approximately 30% of all fingerprints are 
whorls, and arches only occur about 5% of the time.

IT’S SHOWTIME

During Science Night
Allow participants to 
make impressions of other 
fingerprints on a sheet of paper. 
Most people should have some 
combination of the different 
fingerprint patterns among their 
10 fingers.

FUN OPTIONS

YOU WILL NEED

Explore the 3 main fingerprint 
patterns and discover which 
type(s) you have. 

7FINGERPRINTS

What we gave you:
• ink pads

• white latex balloons (caution: 
allergy warning)

• hand wipes

• magnifying glasses

• Fingerprint Patterns sheet

Stuff you provide:
• garbage bag

• optional: paper

Set out the ink pads, balloons and hand wipes on your 
table. Display the pictures of different fingerprint types 
where they can be easily seen. You may want to tape 
these to the table or on a wall.

BIG IDEA SET IT UP

TO CONSIDER
Police fingerprinting may 
come up during this activity. 
Keeping in mind that 1 in every 
28 children has an incarcerated 
parent, remain sensitive to 
any issues that may arise and 
redirect students to the fun 
science behind this fingerprint 
activity!
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TAKE IT BACK TO THE CLASSROOM

Measure how your students’ fingerprints compare to the national population. Have 
students analyze their fingerprints to determine each pattern type.  Then, create a 
graph showing the distribution of different patterns within your class. A version of 
this activity can be found online at:

http://forensics.rice.edu/en/materials/activity_ten.pdf 

Every person has tiny raised ridges of skin on the inside surfaces of their hands and 
fingers and on the bottom surfaces of their feet and toes, known as “friction ridge 
skin.” The friction ridges provide a gripping surface in much the same way that the 
tread pattern of a car tire does. No two people have exactly the same arrangement 
of ridge patterns – not even identical twins who share the same DNA! Although 
the exact number, shape and spacing of the ridges changes from person to person, 
fingerprints can be sorted into three general categories based on their pattern type: 
loop, arch and whorl.

During the third to fourth month of fetal development, ridges are formed on the 
epidermis, which is the outermost layer of skin, on your fingertips. Fingerprints are 
static and do not change with age, so an individual will have the same fingerprint 
from infancy to adulthood. The pattern changes size, but not shape, as the person 
grows ( just like the fingerprint on the balloon in this activity). Since each person has 
unique fingerprints that do not change over time, they can be used for identification. 
For example, forensic scientists use fingerprints to determine whether a particular 
individual has been at a crime scene. Fingerprints have been collected, observed and 
tested as a means of unique identification of persons for more than 100 years. 

WHY IS THIS SCIENCE?
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As families approach ask them if they’ve ever noticed 
a rainbow on the surface of a puddle. Tell them they’ll 
be making their own rainbows today using the same 
principles that cause rainbows on puddles! Participants 
should take 1 piece of black paper and a paper towel. 
When they’re ready, a volunteer will drop 1-2 drops of 
clear nail polish on the surface of the water. Work quickly, 
within 15 seconds the participant needs to submerge and 
draw their paper back out by the edges, being careful 
not to pull their hands through the clear nail polish. 
Participants can either dip their paper slowly into the 
water and pull it back out by the top 2 corners, or drop 
the paper flat onto the surface of the water and carefully 
pull it back out. Examine the front and back of the paper 
to figure out which side collected more nail polish. 
Place this side face-up on a paper towel and watch as 
it dries. The paper will show a visible spectrum almost 
immediately with more colors and variations as the paper 
dries. Gently picking up the paper and angling it in the 
light will highlight variations in color. 

Drop fresh nail polish for each student and occasionally 
clean the top of the water with a paper towel.

Challenge students to find as many distinct colors from 
the visible spectrum as possible. Have the ROYGBIV 
Instructions Sheet available for students to reference. It’s 
helpful to provide a space for students to sit and examine 
their rainbows; this can be as simple as a small, clear 
space on the floor. 

Ahead of time
Provide white colored pencils 
for families to label the colors 
they see and write their names 
on their paper. This way they 
can examine their rainbows, 
leave them to dry, and return to 
pick them up before they leave. 

Provide a large piece of chart 
paper for participants to graph 
the colors they observed. Which 
colors were seen 
most often at your 
school?

FUN OPTIONS

YOU WILL NEED

Light can be broken down into 
visible colors.

8
MAKE-A-
RAINBOW

What we gave you:
• clear nail polish

• plastic pipettes

• black construction paper

• 2 pans/dishes

• paper towels

• Make-A-Rainbow instructions

Stuff you provide: 
• water

IT’S SHOWTIME

Before your event you will need to cut the sheets of black 
paper into 4 equal pieces about 4.25 x 5.5. A paper cutter 
is helpful for this step. 

Pour 2-3 inches of water into the cooking pan. Make a 
few examples and allow them to fully dry.  

SET IT UPBIG IDEA
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Light is made up of many colors. The visible color spectrum is Red, Yellow, Orange, 
Green, Blue, Indigo, and Violet. We perceive different objects as being different 
colors because of the way light is absorbed or reflected when it hits an object. White 
paper looks white because the full spectrum of visible light is reflected. Black paper 
looks black because the full spectrum of visible light is absorbed. Someone’s blue 
jeans look blue because they reflect blue light and absorb all the rest. But what 
happens when there’s some interference with the way light is absorbed and reflected? 
This is exactly what you experienced today. The thin layer of clear nail polish causes 
light to be reflected in strange ways because light is being reflected from both the 
top and bottom of the layer of nail polish. This is called thin film interference and it 
causes us to see multiple colors reflected from the same clear surface. 

If you’re curious about what makes nail polish have such a distinct smell, it’s due to 
a combination of chemicals such as ethyl acetate, butyl acetate, and toluene. These 
chemicals are extremely quick to evaporate and reach your nose almost as soon as 
you open the bottle!

It doesn’t have to rain for you to see rainbows in nature. Rainbow Falls (also known as 
High Falls) is a 150-foot waterfall on the Horsepasture River in Transylvania County, 
North Carolina. Rainbow Falls gets it’s name from the rainbow you can see shining 
in the mist coming off the waterfall. Rainbows like this are caused by a combination 
of reflection, refraction, and dispersion of light in water droplets. Small droplets 
are launched into the air by the force of water coming over the falls. When light is 
reflected and refracted through the droplets a rainbow is visible cutting across the 
falls.

WHY IS THIS SCIENCE?
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Challenge families to adapt the designs – what’s the 
biggest Straw Glider they can make that still works? 
What happens if they add more loops to the Straw 
Glider? What’s the craziest Whirligig design that will 
spin? Try moving the location of the notches on the 
Whirligig, or cutting the ends of the strip into points.

IF THEY LOVE IT

Encourage families to have fun making and flying 
their paper flying machines. Instructions are included 
for Straw Gliders and Whirligigs, and they can use 
the instructions or create their own designs. They can 
test how far the Straw Gliders fly using the runway, 
and see how accurately they can aim the gliders. 
Whirligigs spin rather than fly, but families 
can use the stopwatches (or their own 
smart phones) to see how long they stay 
in the air.

SET IT UP

Ahead of time
Provide markers and other art 
supplies for children to use to 
decorate their Flying Machines.

During Science Night
Challenge them to invent their 
own flying machine design and 
teach it to someone else.

FUN OPTIONS

YOU WILL NEED

It doesn’t have to look like an 
airplane in order to fly! Build 
different flying machines to 
experiment with the 4 forces of 
flight.

BIG IDEA

9
PAPER FLYING 
MACHINES

What we gave you:
• straws

• index cards

• masking tape

• transparent tape

• Flying Machine instructions

Stuff you provide:
• paper

• scissors

• tape measure or yard stick

• optional: stopwatches

Lay out Flying Machine instructions, paper, straws, 
index cards, tape and scissors on table. Use masking 
tape to define a runway on the ground and use the 
tape measure or yard stick to mark distances.

IT’S SHOWTIME
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North Carolina is the “First in Flight” state because the Wright brothers flew the 
first sustained, powered, heavier-than-air human flight in Kill Devil Hills in 1903. 
The Wright brothers’ achievement began aviation as we know it today. People have 
always been fascinated with the idea of flying. While flying machines like these Straw 
Gliders and Whirligigs wouldn’t work for carrying people, they help demonstrate 
that there are a huge variety of shapes that will fly.

In order to fly, a flying machine has to overcome the force of gravity. The earth’s 
gravity pulls things down, so these flying machines have to take advantage of other 
forces that temporarily override gravity’s pull. Lift is a force created by air flowing 
over the curved surfaces of the Straw Glider’s paper loops, and thrust is the force 
given to the glider when you throw it. Both lift and thrust help keep the flying 
machine in the air. Drag is the resistance met when the machine moves through the 
air; it slows forward motion, which reduces lift. So if lift and thrust are stronger than 
drag and gravity, the machine will fly.

WHY IS THIS SCIENCE?
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As families approach your station, ask if they’ve ever 
used a magnet to stick some art or a note to their 
refrigerator or the classroom whiteboard. They know 
the feeling when a magnet and a magnetic material 
come close to each other and join together with a 
sudden SNAP. Explain this is because magnets have 
2 differently charged poles, a negative pole and a 
positive pole. Opposite poles attract one another, 
while the same poles will repel one another. Let 
them use the 2 spare magnets to experiment with 
what happens when they bring like and unlike poles 
together. 

Now they’re going to use this knowledge to make 
something move! Show them your magnet racecars 
and have them experiment with what happens when 
they bring a magnet near the car. Refer students 
to the activity card for challenges. Once they’ve 
finished a few races, encourage them to add to the 
collaborative masking tape track. Make sure they test 
out the track as they go.

IT’S SHOWTIME

Ahead of time
Collect an assortment of 
different shapes, styles, and 
strengths of magnets for 
students to use on the night. 
Each magnet will interact with 
the magnetic racers slightly 
differently, giving students 
different results. You can 
challenge students to determine 
which magnet is the strongest 
by testing how far they’re able to 
roll the car from just one “push” 
with the magnet. 

FUN OPTIONS

SET IT UP

YOU WILL NEED

Magnetic currents can be used 
to pull things together or push 
them apart.

BIG IDEA

10MAGNETIC 
RACERS

What we gave you:
• 12 bar magnets

• 5 toy cars

• masking tape

• Magnetic Racers challenges

Stuff you provide:
• an open, flat surface

• optional: additional magnets

Tape 5 of the bar magnets to the top of your toy cars. 
Make sure the wheels can still move freely. 

Set up the masking tape racetrack. Start with 2 or 3 
equal parallel lines about 2.5 feet long as a racetrack 
and a separate track with turns and curves that 
students can add to throughout the night. 
A hard surface works best for this, such 
as a wood or linoleum floor. Carpet will 
present more resistance making the cars 
more difficult to drive.
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The effects of magnetic currents on moving vehicles can be experienced firsthand 
at Carowinds in Charlotte, NC. Magnetic breaks are used on the Drop Tower, 
Intimidator Rollercoaster, and the Fury 325 Rollercoaster. Magnetic breaks are an 
effective way to slow down large amusement part rides and are commonly used in 
modern thrill ride design around the world. Magnetic brakes slow the movement of a 
ride by using magnetic eddy currents. These powerful magnetic currents safely slow 
the ride before friction brakes are applied to bring it to a complete stop. 

Magnets! How do they work? Magnets have two ends called poles; one is called the 
north pole and the other the south pole. Opposite poles attract while similar poles 
repel. If you have 2 magnets and slowly move their north and south poles towards 
each other you’ll start to feel a force pulling them towards each other. Poles that are 
the same repel each other; when you move two North or South poles towards each 
other you’ll feel them pushing back! 

You’re probably familiar with the names North and South pole as they relate to the 
Earth, and that’s because the Earth has it’s own magnetic field. The Earth is full of 
magnetic materials, such as molten iron, which makes the Earth a giant magnet. Due 
to the movement of this molten core the North and South pole can move as much as 
10 miles a year.

WHY IS THIS SCIENCE?
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Challenge families to design and build a roller 
coaster using the foam pipe insulation as a track and 
a marble as the passenger. The only requirement is 
that the roller coaster must have at least one loop. 
That means that the marble will travel all the way 
around in a circle without falling off the track. This 
activity will work best if members of a group are 
responsible for different jobs. Encourage group 
members to choose one of the following roles:

• Marble Dropper – responsible for releasing the 
marble at the top of the track when the group is 
ready to test their design.

• Marble Catcher – responsible for keeping track of 
and collecting the marble in the container at the 
end of the track. 

• Construction Crew – because the track is light and 
flexible, the remaining members of the group are 
responsible for supporting the track and creating 
the shape and angle of the roller coaster.

Troubleshooting is an important part of engineering 
challenges.  Encourage families to use observations 
they make about how their marble is traveling to 
adjust the shape of their track. Feel free to ask them 
questions like: What do you think it going to happen? 
Is your marble traveling too quickly or too slowly to 
make it around the loop? What could you change to 
make your marble go faster/slower?

Ahead of time
Get extra tubing, available at any home improvement 
store, and connect two or more together with tape or 
binder clips to make an extra-long track!

FUN OPTIONS

Experiment with the forces of 
motion by constructing a roller 
coaster for marbles!

11
CREATE-A-
COASTER

What we gave you:
• foam insulation tubes

• masking tape

• marbles

• binder clips

Stuff you provide:
• 2 clean, empty milk jugs or 

coffee tins

• 2 chairs

IT’S SHOWTIME

Take a look at the set-up 
diagram on the instruction 
sheet. Set up one track as 
an example for families. Use 
masking tape to attach one 
end of the foam tube to a wall 
(about 3-4 ft. up from the 
floor) or to the back of a chair. 
Turning an open folding chair 
upsidedown provides even 
more coaster support. You will 
need a container to catch the 
marble as it reaches the 
end of the track. This 
could be a cup, a 
coffee can or a milk 
jug with the top 
cut off. 

YOU WILL NEED

BIG IDEA

SET IT UP
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WHY IS THIS SCIENCE?

NORTH CAROLINA CONNECTION

The forces of velocity, gravity and acceleration are on display at every NASCAR 
race held at Charlotte Motor Speedway. NASCAR has its roots in the Appalachian 
mountains of North Carolina and some of the earliest official races were held in 
Charlotte. The design process is at work in the production of the stock cars used in 
NASCAR races. After a dangerous few years of races where many drivers were hurt in 
crashes the question car designers needed to answer was “Can we build a safer stock 
car?” Planning, design, testing, and improvements led to the design of what is called 
The Car of Tomorrow, the vehicle currently used in NASCAR races. Improvements 
made after testing include changes to the front splitter, safety foam in the sides of the 
car, and the rear spoiler. So whenever you test and improve your design, remember 
you’re participating in an important process used by professional designers.

Science is all about trying things out. This activity gives families the chance to 
test and re-test their designs while experimenting with energy and Newton’s Laws 
of Motion. You may have noticed that most roller coasters start with a climb up a 
very large hill. This is because roller coasters don’t have engines that power them 
through the ride. Instead, the car is pulled to the top of the first hill and released, 
at which point it rolls freely along the track without any mechanical assistance for 
the remainder of the ride, just like your marble. Roller coasters rely on gravity and 
energy to create the thrill of the ride.

There are two types of energy: Potential Energy (stored energy) and Kinetic Energy 
(energy of motion). When the marble is held at the top of the track before it is 
dropped it has potential energy. Once the marble is released, gravity pulls on the 
marble and it rolls down the track. The potential energy is changed into kinetic 
energy because the marble is in motion. As the marble enters the loop and starts to 
travel up the track, it slows down and the kinetic energy converts back into potential 
energy. After the top of the loop, as the marble begins to travel back down the 
track, the potential energy is again converted to kinetic energy. A roller coaster is 
constantly changing between potential and kinetic energy as the cars travel up and 
down hills and through loops. This give-and-take of energy creates the changes in 
speed and different sensations you experience when riding a roller coaster, which 
some find thrilling and others, not so much!
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Explain to students they’ll be using the design process 
(question, plan, build, test, improve) to experiment 
with neutral buoyancy.  The essential question to ask 
students is if they can build a vessel that doesn’t sink 
to the bottom of the container and doesn’t float at the 
top of the water, but displays neutral buoyancy and 
stays in the middle of the water. Give students time 
to experiment with the materials to determine what 
floats and what sinks. Then encourage them to put 
the materials together and go through the testing and 
improvement steps of the design process. If their vessel 
is floating, what do they need to add? If their vessel 
sinks, should they add or remove parts of their vessel?

Once students have created one vessel that displays 
neutral buoyancy they can build another using different 
materials. For students that are especially engaged 
in this activity you can challenge them to build using 
very limited materials (one float and only the smaller 
paperclips) to create a new vessel. 

SET IT UP

Ahead of time
Provide a second large, clear 
container of the same size with 
a saltwater solution inside. Ask 
students to compare how the 
same vessel behaves in both 
fresh and salt water. Objects 
will be more buoyant in salt 
water than fresh due to the 
increased density of salt water. 

Create your salt solution by 
stirring regular table salt 
1/4 cup at a time into your 
water until no more can be 
dissolved in the water. 

FUN OPTIONS

Some objects float, other objects 
sink. But what’s it called when 
an object does neither?

12DON’T SINK 
THE SUB

What we gave you:
• large clear container

• fishing floats

• corks

• large and small paperclips

• binder clips

• a shop towel

• Buoyancy challenges

Stuff you provide:
• water

• paper towels

• optional: other materials that 
float or sink

IT’S SHOWTIME

Fill the large clear container no more than 2/3 full of 
water. Place the towel on a stable surface that won’t be 
jostled or knocked over easily and put the container 
of water on this. Arrange the Buoyancy Activity sheet 
on the table with the boxes of paperclips, floats, corks, 
and binder clips. If you have time, make an example 
to inspire families and familiarize yourself with the 
materials.

YOU WILL NEED

BIG IDEA
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TAKE IT BACK TO THE CLASSROOM

Now that you’ve explored buoyancy in a liquid, use the same materials to explore 
buoyancy in the air. Purchase a few different sized helium-filled balloons and reuse 
the weights and floats from this experiment. Challenge students to build an aircraft 
using the balloons and weighted materials that will display neutral buoyancy. Follow 
the same steps of the design process to plan, build, test, and improve your aircraft. 
Did the students find it easier or harder to achieve neutral buoyancy in the air or in 
water? Did all the materials from the original water buoyancy experiment maintain 
their positive or negative buoyancy, or did some of the supplies that were originally 
floats become weights in this second experiment? 

Buoyancy is an object’s ability to float in a fluid such as water or air. If an object floats 
it is positively buoyant, if it sinks it is negatively buoyant, but if it stays somewhere 
in the middle, neither floating nor sinking, then that object is neutrally buoyant.  
Objects that are neutrally buoyant, like the vessels you just made, have the same 
density as the fluid around them. Density is the relationship between an object’s 
volume and it’s mass. When students tested their creations they experimented with 
changing the volume and mass of their vessel, getting hands-on with the concepts of 
density and buoyancy. 

Neutral buoyancy is an important part of astronaut training, and NASA maintains 
a Neutral Buoyancy Laboratory at Johnson Space Center in Houston, Texas. 
Astronauts train for reduced gravity environments by putting on special suits and 
plunging into a massive swimming pool to experience conditions similar to the 
neutral buoyancy of space.

WHY IS THIS SCIENCE?


