
Let’s go outside!
Ready to learn more about science? Finding out about the world 
around you is even more fun when you try experimenting outdoors. 
Grab your favorite adult and get ready to discover new things and 
have a blast.

Now that you’re a registered Girl Scout there 
are so many things to do. Check out gswise.org 

and click on FOR GIRLS to discover the fun stuff 

that you can do like:

• Earn cool badges and fun patches
• Run your own cookie business
• Make new friends
• Go to camp and experience the outdoors

Check out the back page for more ideas. 

Be amazing. Be unstoppable. Be a Girl Scout! 

Be a role model. Be a leader. 
Be a mentor. Be a friend.

Girl Scouting depends on 
volunteers. We know that 
everyone is busy and 
schedules can be crazy. 
That’s why we offer so many 
different ways to volunteer. 
Whether you choose to work 
directly or indirectly with 
girls for a short time or for 
many years, we’ll get you all 
the instruction, guidance, 
and support that you will 
need.

Check out our volunteer 
opportunities at gswise.org 
by clicking on VOLUNTEERS. 
If you are interested in 
volunteering, contact us at 
800-565-4475.
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Fog in a Bottle
Fog is a cloud that forms just above the ground. It’s spooky and neat. 
Really thick fog can reduce you to seeing only a few feet in front of 
you. It can be a real hazard to cars, planes and boats.

Ground fog is common in lots of places. It forms when a layer of 
warm, moist air forms low to the ground and then a layer of cooler, 
dry air forms over the top. As the ground cools, the warm, moist air 
is cooled quickly. As the air temperature lowers, small droplets of 
water condense, which is seen as fog. This type of fog forms most 
often on cool, clear nights with a very slight breeze.

Let’s simulate the formation of radiation or ground fog.

What you’ll need:
• Two bottles with a narrow enough neck that you can stick an

ice cube into the mouth.

• Two ice cubes

• Hot water

• Cold water

Instructions:
1. Fill one bottle about half way with very hot water (it doesn’t

need to be boiling)

2. Fill the other bottle with about 1 inch of cold water.

3. After several minutes, pour out all the hot water but 1 inch.

4. Now place an ice cube in the mouth of each bottle.

Interesting fact: 

Another type of fog is advection fog. It’s 
created when air moves over colder waters. 
The air cools quickly and then fog forms. 
Advection fog plays an important role in the 
life of California Redwood trees. The 
Redwood trees have very shallow roots that 
cannot reach water systems deep in the 
ground. What the trees do not get from 
rain, they get from the fog. Advection fog 
deposits moisture on the pine needles 
which then drips to the ground and is 
absorbed by the roots.

The hot water in the bottle heats 
the air just above it. The ice cube 
creates a layer of cool air just 
above the warm air. Radiation or 
ground fog is formed when the 
cool air below the ice rapidly cools 
the warm air above the hot water.

What’s 
happening?

Write or draw a
picture of what happened below.
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If you pass a bucket of water upside down over your head you’re going to 
get wet, right? See if you can create conditions that will keep you dry…well 
mostly dry!

What you’ll need:
• A reliable bucket with a strong handle

• Water

• An open area outside where spilling some water is okay

Instructions:
1. Fill the bucket until it is around half full with water.

2. Stand well clear of other people or anything else that could get in the
way.

3. Hold the bucket by its handle with your arm extended and start
spinning it by your side towards the sky and back to the ground in a
circular motion, make sure to spin it fast enough to keep the water
inside the bucket. Be prepared to get a little wet as your technique
improves.

4. Stop spinning before your arm gets tired, watching out for splashes
as you carefully bring the bucket back to rest on the ground.

Drip, Drip, Drop

What’s 
happening?

The circular motion of the 
bucket is the key here. This 
experiment makes use of 
centripetal force to keep the 
water inside the bucket. 
Centripetal force is an inward 
force directing an object or 
fluid such as water towards 
the center of its circular path. 
So the circular motion you 
make with your arm is 
keeping the water inside the 
bucket. This is the same type 
of force that sticks you to your 
seat on a roller coaster. It is 
also what keeps satellites in 
orbit around a planet.
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Energy is constantly changing forms and transferring between 
objects. Use two balls to transfer kinetic energy from a big ball to a 
smaller one and see what happens.

What you’ll need:
• A large, heavy ball such as a basketball or soccer ball

• A smaller, light ball such as a tennis ball or inflatable rubber
ball

• Space outside on a hard surface like a concrete driveway

Instructions:
1. Make sure you’re outside with plenty of room.

2. Carefully put the tennis ball on top of the basketball,
holding one hand under the basketball and the other on top
of the tennis ball.

3. Let go of both the balls at exactly the same time and
observe what happens.

Transfer Energy

The lighter ball should bounce off the heavier one and 
fly high into the air. Why? The two balls hit each other 
just after they hit the ground and that transferred  energy from the larger ball to the 
smaller ball.

When the tennis ball and basketball weren’t moving, they had no energy. 

When you lifted the balls up they had potential energy kind of like right before you 
start a race. You’re ready to go but not moving yet.

When you dropped the balls they had kinetic energy. That’s the kind of energy you 
would have when you started and ran a race. Anything that moves has kinetic energy.

What’s 
happening?
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FIZZ, BOOM, POP!

Are you ready for a little outdoor chemistry? People who study 
chemistry are called chemists, they like to look at how things 
react when they are put together. Have fun seeing what happens 
when you combine the ingredients below.

What you’ll need:
• One sandwich size Zip-lock bag (freezer bags work best)

• Baking soda

• Warm water

• Vinegar

• Measuring cup

• A tissue

Instructions:
1. Go outside.

2. Put 3 teaspoons of baking soda into the middle of the
tissue.

3. Wrap the baking soda up in the tissue by folding the tissue
around it.

4. Put 1/4 cup of pretty warm water into the bag.

5. Add 1/2 cup of vinegar to the water in the bag.

6. You will have to work fast now. Partially zip the bag closed
but leave enough space to add the baking soda packet. Put
the packet into the bag and quickly zip the bag completely
closed.

7. Put the bag down on the ground and step back. The bag will
start to expand, and expand, and if all goes well...POP!

Cool huh? When the baking 
soda and vinegar eventually 
mix (the tissue buys you 
some time to zip the bag 
shut) they create an 
acid-base reaction and the 
two chemicals work together 
to create a gas called carbon 
dioxide (the stuff we breathe 
out). This gas needs more 
room than air so it starts to 
fill the bag, and keeps filling 
the bag until the bag can no 
longer hold it and the bag 
goes POP! 

Write or draw a
picture of what happened below.

Now try this!

• Will different water
temperatures affect how fast
the bag inflates?

• What amount of baking soda
creates the best reaction?

• Which size bag creates the
fastest pop?

What’s 
happening?
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Solar Still
Can you survive on just saltwater and sun? On a deserted island, there’s 
ocean water all around you—but you can’t drink any because it’s too salty. 
Here’s how to turn saltwater into fresh water using the sun.

What you’ll need:

Instructions:
1. Make saltwater by adding salt to fresh water. Stir the water until the

salt dissolves.

2. Pour about two inches of the saltwater in a large bowl.

3. Take an empty glass and put it in the bowl. The top of the glass should
be shorter than the top of the bowl, but higher than the saltwater.

4. Put plastic wrap over the top of the bowl. You may need to use tape
to make sure the seal is tight.

5. Put something heavy, like the rock, right in the center of the plastic
wrap, over the empty glass. That will weigh the plastic down and help
you collect the water. (The plastic wrap should not touch the top of
the glass.)

6. Leave the still outside in the sun for a few hours, or even a whole day.
The longer you leave it out, the more water you’ll collect.

7. When you’re ready to check your still, take the plastic wrap off and
look at the water that’s collected in the glass. Do you think it’s salty or
fresh? Taste it to find out!

Now try this!
See if you can distill fresh water from other liquids like cola, orange juice, or even 
applesauce. Test it out and write your results below. 

Name of Liquid Distills Doesn’t distill

Example: Saltwater X

• Pitcher of water

• Salt

• Large bowl

• Long spoon for stirring

• Short glass or cup

• Plastic wrap

• Tape

• Small rock

What’s 
happening?

You’ve made a solar still. 
It’s called a still because it 
distills, or purifies, water. 
Here’s how it works, rays 
from the sun heat up the 
salty water in the bowl. 
When the water gets warm, 
it evaporates and becomes 
a gas. When the gas rises 
and hits the plastic wrap it 
turns into water droplets. 
Eventually, gravity makes 
the water droplets roll 
down the plastic wrap 
towards the rock. Then the 
water droplets slide off the 
plastic wrap into the glass. 
The salt doesn’t evaporate, 
so it gets left behind in the 
bowl. Water evaporates in 
the same way from lakes, 
rivers and oceans. The 
water heats up, turns into a 
gas and then condenses to 
fall back down as rain. 
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In this experiment you’ll huff and puff and try to 
blow your house down. Well, sort of. You’ll build 
houses out of sand and soil and then see which 
ones stand up the best to wind and water.

1. Gather Ingredients:
• Sand

• Soil

• Garden hose

• Cardboard

• Plastic cups

• Notebook

• Pencil

• Sunglasses

• Stopwatch

2. Mix ingredients and build your houses:
1. Take your ingredients to a hard surface, like

concrete or asphalt. These smooth surfaces
will allow you to see exactly how the water
and wind affect your structures.

2. Create mud by mixing some soil with water.
(Make sure to use soil, not dirt. Dirt and soil
may look the same, but they aren’t. Soil
consists of sand, silt, clay, minerals, water,
air, and organic material.)

3 Create wet sand by mixing sand with just 
enough water to make it stick together.

4. Make houses out of the four materials. You
can use the plastic cup or build your own
design. It’s best to make the houses close to
the same size and shape.

You should have a total of four structures: 
muddy soil, dry soil, wet sand, and dry sand.

Erosion Experiment

4. Do the experiment:
See how erosion affects your houses:

1. Wind: Put sunglasses on to protect
your eyes from blowing sand. Use
your piece of cardboard like a fan
and blow air on the four structures
for about 30 seconds each.

2. Water: Take a garden hose and drop
it on the ground about two feet
away from your structures. Turn on
the water for about 30 seconds,
and then turn it off.

What’s 
happening?

Erosion means gradual destruction. Just like in 
nature, the wind and water eroded the weakest 
structures first—the ones made of sand; and the 
strongest last—the ones made with soil. Over time 
all of the structures probably ended up washed 
away by the wind or water.

3. Make your prediction:
You will use water like a river and a fan like the wind.
How will your houses hold up?

Which house will fall apart first? 

Which house will stand the longest?

Which will work fastest? Wind or water?
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Soap Powered Boat 
There is nothing like a little chemistry to add fun to a dull 
afternoon.

What you’ll need:
• 4 Styrofoam plates

• 2 Styrofoam bowls

• 2 Styrofoam cups

• 2 bendy straws

• Glue

• Water

• Liquid dish soap

• Inflatable wading pool or bathtub filled with water

• Paints or markers

Instructions:
1. Find a place to experiment with your boats like the

bathtub or an inflatable wading pool. Make sure it’s okay
to fill up the tub or wading pool before you get started.

2. To make a boat, glue two plates together face to face so
that their top edges meet.

3. Glue the bowl upside down on top of one of the plates.

4. Poke a hole on the side of the cup near the bottom and
glue the bottom of the cup to the bottom of the bowl.

5. Put the short end of the bendy straw through the hole in
the side of the cup. The other end of the straw should
point down.

6. Make two boats. When the glue dries, decorate your boats
with paints or markers.

7. Now make your boats move, just set them on the water,
pour water into the cups and watch them go.

8. Now here’s where things get sudsy. Mix some liquid dish
washing soap with water and pour it into the cup on top
of one boat. Pour plain water into the cup on
the other boat.

9. Race the water-powered boat with the soapy
water-powered boat.

What’s 
happening?

When you put water into a cup 
without a hole, the water pushes on 
the cup in all directions. When you 
put a hole in the cup, part of the cup 
is missing, so the water can’t push 
there. But the water is still pushing on 
the other parts of the cup. That’s 
what moves the cup and the boat 
along. 

What’s all the suds about soap, you 
ask? The attraction between water 
particles at the water’s surface 
produces surface tension. This gives 
the surface a skin-like quality. Think 
of this thin, skin-like quality like a 
balloon. Adding liquid soap is like 
popping the balloon. You break the 
surface tension; the thin “skin” 
breaks and pulls away to the sides. If 
there’s something floating on these 
water particles, like the boat, it goes 
along for the ride.

Did one boat go faster than the other? 
Why do you think it did or didn’t? What 
other liquids might affect the speed of your 
boats? Try powering a boat with fizzy water, 
sugar water, or any other kind of liquid you 
can think of. 
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What you’ll need:
• 1/4 cup of water

• 1/4 cup of orange juice

• 1/4 cup of milk

• 1/4 cup rubbing alcohol

• 4 clear plastic cups

• Permanent marker

• Chart to track your progress

Instructions:
1. Pour the liquids into the cups.

2. Use the marker to draw a line where the top of
the liquid is in each cup. Write the date after it.

3. Place the containers in a cool, dry place where your
experiment won’t be disturbed.

4. Track the rate of evaporation by repeating Step 2 for a week.
Try to check the level at about the same time every day.

Have you ever noticed that when a glass of water sits out for a long time 
some of the water seems to disappear? What’s happening is called 
evaporation. Evaporation is a part of the water cycle. It is the process of 
turning a liquid into a vapor or gas. When you boil water it evaporates into 
vapor quickly. (That’s the steam you see coming up from the water.) Try this 
experiment to see how long it takes for liquids to evaporate into gas.

Make your prediction:

Which liquid do you think will

evaporate the most by the end of

the week?

Write down your observations!
• Did any of the liquids evaporate completely?
• Which evaporated the least?
• Did any of the liquids change color?

Name of Liquid Observations

Water

Orange Juice

Milk

Rubbing Alcohol

Rate of Evaporation

      9



Make Your Own Biodome
*You’ll need extra help from an adult for this experiment.

A biodome is a container for growing plants that never needs watering. 
Growing plants can’t get any easier than that!

What you’ll need:
• 3 two-liter soda bottles

• 2 bottle caps

• Thick string

• Scissors

• Thumb tack

• Potting soil

• Seeds to plant

Instructions:
1. Ask a grown-up to do all of the cutting.

2. Remove the labels from 3 two-liter soda
bottles. Mark each bottle as Bottom, Middle, or Top.

3. Bottom: cut about four inches off of the top of the bottle.

4. Middle: cut about four inches off of the top and bottom of the bottle.

5. Top: cut about four inches off of the bottom of the bottle. Save the
caps and both pieces, the smaller one becomes the Lid.

6. Poke a hole in a cap with a thumb tack and enlarge it with scissors
large enough for the string.

7. Soak the cotton string in water and run it through the hole in the cap.

8. Attach the cap to the Top bottle. Invert the capped Top into the
Bottom.

9. Fill the Bottom of your biodome with water until it almost
touches the cap.

10. Slide the Middle (cylinder) over the Top and Bottom of
the biodome.

11. Add soil in the capped Top section. You might want to hold
the string to make sure that the string does not stick to the sides.

12. Poke a 1 inch deep hole in the soil and drop in a seed.

13. Cover the seed with some soil.

14. Add a little water until the soil is moist.

15. Put the Lid on and your biodome is all set.

Plant

Soil

String

Water

BottomTop

Lid

Cut

Middle

What’s 
happening?

Everything your plant needs to 
live is in there! It has nutrients in 
the soil, lots of air in the bottles, 
and water that gets soaked up 
through the string. All you need 
to do is find a sunny spot to put 
your biodome because plants 
need sunlight to make their own 
food!
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Have you ever noticed the fun pattern that shows up in water when 
you drop something into it? What’s the science behind these splashy 
occurrences? Find out with this watery project!

What you’ll need:
• Different shaped objects around the house or yard that are

similar in size and weight such as:
• a super ball
• wooden cube
• bar of soap
• a rock

• Kids pool or bathtub

• Camera or camcorder

• Towel to wipe off your objects

 Instructions:
1. Fill the pool or bathtub with water.

2. Get your camera or camcorder ready.

3. Place one of the objects above your head as high as you can
reach. Say “Ready. Set? Go!” To make sure your cameraperson
is ready, don’t drop objects into the water until you say “Go!”

4. Observe what happens as the object splashes into the water.

5. Do the same thing with each object.

6. Review the photos or video. Are the ripples made from each
object the same? Similar? Completely different?

Water Splashes What’s 
happening?

Even though the objects are 
different shapes, they all make 
a circular pattern in the water. 

An object that moves 
downwards gathers a lot of 
energy. When it hits the water, 
that energy moves out equally 
in all directions. As the energy 
moves out from the object, it 
makes little waves. These 
waves are called ripples. Since 
the energy moves out equally in 
all directions, the ripples are 
always in a circle. 

Write or draw a
picture of what

happened below.

NOW
TRY
THIS!

• Drop three or four objects
into the water at once. What
do the ripples look like?

• Drop an object that is heavier
or lighter than the others into
the water. What do the
ripples look like now?
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