STEM Bootcamp
Welcome to STEM Boot Camp! Check out the activities below and choose the ones you would like to do by
yourself or with your family! Girl Scouts is all about trying new things and learning from your experiences. This
Boot Camp was designed to introduce girls to different STEM topics and have fun while learning about them.
Girl Scouts of all ages are encouraged to participate in the activities and earn the STEM Patch. Once you
complete the requirements for the patch you can place your patch on the back of your sash or vest.

Requirements by Level
⚬ Daisy - 5 activities
⚬ Brownie/Junior - 8 activities
⚬ Cadette - 12 activities
⚬ Senior/Ambassador - 15 activities

Activities
Balloon Zipline

If/Then Backyard Coding

Become a Citizen Scientist

Parachute designs

Build a Bird Feeder

Sock Garden

Build a Foil Boat

Solar Oven

Build a Toothpick Bridge

Sponge House Garden

Build a Wind-Powered Car

STEAM Scavenger Hunt

Carbon Sugar Snake

Steel Wool and 9 Volt Battery Experiment

Code Your Name

Straw Rollercoaster

CO2 Fire Extinguisher

Tech Scavenger Hunt

Egg Drop Challenge

Tower Challenge

Ice Cream in a Bag

Water Filtration

Reflection
⚬ What was your favorite activity and why?
⚬ What did you learn about yourself while completing STEM Boot Camp?
⚬ What is something you learned in completing STEM Boot Camp?
⚬ What was something new you tried that you have never done before?
Don’t forget to send your pictures from STEM Boot Camp to online@girlscoutsdiamonds.org
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Balloon Zipline
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Become a Citizen Scientist
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Build a Bird Feeder

Materials:
Balloons
Straws cut in to 3 in pieces
String
Tape
Clothespins or clips

Directions:
1. Place a piece of straw on your string.
2. Suspend the string between two places about 10 feet apart.
Be sure the string is secure and won’t fall.
3. Blow up your balloon and clip it closed with the clothespin.
Be sure air is not coming out.
4. Attach your balloon to the straw on the string using tape.
5. Release the clip and watch your balloon fly!
6. Try your zipline in other locations around your house.
What else could go across your zipline?

Directions:
1.Create a Girl Scout account here (http://bit.ly/3iieSaU) on SciStarter.
2. Choose a citizen science project to start (http://bit.ly/38I6pu8 is a link to Girl Scout friendly projects.
You can filter by location, time, topic, age, etc).
3. Click on “learn more” to see a description of the project (time length, supplies, directions)
4. Now that you have selected a project, it’s time to begin!
5. Follow the directions provided with the project and submit the information required by the deadline.

Materials:
String
Pine cone or toilet paper roll
Bird seed
Peanut butter or cooking lard/fat

Directions:
1. Gather up a few pine cones from your yard and tie strings to
the top of them.
2. Using a butter knife, spread peanut butter or cooking lard all
over the surface of the pine cone.
3. Roll the pine cone through a bowl of birdseed.
4. Hang the pine cone from a high surface, such as a tree or
a porch.

4

Build a Foil Boat
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Build a Toothpick Bridge

Materials:
Aluminum foil
A plastic bin
Water
Towel
Pennies
Ball
Paper and pencil

Materials:
Toothpicks
Gumdrops, marshmallows,
glue, hot glue, etc.
Something to test the weight
Paper and pencil

Directions:
1. Use your paper and pencil to plan your boat design.
2. Use a few sheets of aluminum foil to make a boat.
Be sure it can float!
3. Add some pennies to your boat (don’t sink it)
4. Drop the ball near your boat. Try dropping it from different
heights into the water. (How does this affect your boat?
How high did you have to drop it to sink the boat?)
a. What happens if you add more pennies?
b. What happens if you change your boat design?

Directions:
1. Identify the design you want to use. Research different bridge designs
online, in a book from your local library, or by viewing different bridges
in your city. (Suspension bridge, Arch bridge, Tied arch bridge, Beam
bridge, Truss bridge, Cantilever bridge, Cable-stayed bridge, etc.)
2. Start a sketch of your design. Be sure to note how tall and long your
bridge is going to be and how you will build the middle of your bridge.
Remember to support your bridge as you build it.

3. Use your design to start building your bridge. You will start by building one side of your bridge (be sure
it can stand upright). Use your glue to attach toothpicks to each other to build one side of your bridge.
You can also insert the toothpicks into marshmallows which can secure the junctions of your bridge.
4. Now create another similar toothpick framework of the bridge for the other side. Make sure it stands
upright.
5. Now join the two sides together using the design you create for the middle of your bridge in step 2. To
do this use multiple toothpicks to hold the two sides of the bridge together.
6. Suspend your bridge between two places (books, chairs, etc.). Then, test the strength of your bridge
and see if a toy car can make it all the way across.
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Build a Wind Powered Car
Materials:
Corrugated cardboard
Construction paper or cardstock
Wooden skewers (3
Plastic straws (axel of car)
Plastic bottle caps (wheels)
Tape
Scissors
Hobby knife
Fan

Directions:
1. Cut out a piece of cardboard to form the body of your car.
2. Tape two straws to the bottom of your car, one at each end to
form the axles. Make sure the straws are parallel.
3. Put a hole in your bottle caps.
4. Push a wooden skewer through the hole in one of the bottle caps.
5. Thread the other end of the skewer through one of the straws.
6. Push a bottle cap onto the end of the skewer opposite the first
bottle cap. Repeat steps 4 through 6 to make the other axle.

7. Make sure the axles can spin and the car can roll smoothly.
8. Use the hobby knife to poke a small hole in the middle of the cardboard.
9. Insert a wooden skewer upright into the hole to form a mast. Secure it at
the base with plenty of tape. If it is still too wobbly, you can build a
diagonal support out of a piece of cardboard.
10. Cut out a shape for a sail from a piece of paper.
11. Poke the upright skewer through both ends of the sail to hold it in place.
12. Place your car in front of a fan, turn on the fan, and watch it go!
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Carbon Sugar Snake
Materials:
Pie tin
Sand
1 tsp baking soda
4 tsp powdered sugar
Small mixing bowl
Lighter fluid and Lighter

Directions:
An adult should perform or carefully supervise this activity.
1. In a bowl, combine 4 tsp of powdered sugar with 1 tsp of baking soda.
2. Fill the pie tin with sand and create a small mound in the middle. Use
your knuckle to make an indent in the middle of the mound.
3. Pour lighter fluid on the mound and in the indentation. Make sure that
the sand is well soaked.
4. Spoon your sugar and baking soda mix into the center of the mound.
5. Carefully light the sand near the sugar mixture. The sugar and baking
soda mix will begin to bubble and turn black. As this mixture burns,
watch as your snake begins to grow and take shape. It is a slow process
so be patient! A snake will begin to form after a couple of minutes and
can continue to burn for over 20 min!
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Code Your Name
Option 1 Materials:
Pipe cleaners or strings
Three different color beads
Option 2 Materials:
Strips of paper
Markers
Scissors

Directions - Option 1:
1. Determine what color bead will represent the black, white, and space
in-between the four blocks (see below) in the binary code.
2. Thread the string or pipe cleaner following the binary code below for
your initials or first name.
a. Just like people from different countries speak different languages,
computers have their own language, too-it’s called binary code.
b. Binary code is the language a computer uses to process information.
When you go online or play a video game, there is a binary code
behind the scenes that tell the computer what to do. Binary code
uses two symbols to represent a letter, digit, or other character.
Directions - Option 1:
1. Take the strips of paper you have and draw four empty boxes, make
a space and then draw four more. Do this for however many letters you
want to use (initials or first name).
2. Use the binary code below to fill in the boxes that match the letters you
are using for your name or initials.
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CO2 Fire Extinguisher
Materials:
Vinegar
Baking soda
Clear container with pour spout
Candle(s)
Lighter or matches
Cookie sheet or tray
Paper towels

Directions:
An adult should perform or carefully supervise this activity.
1. Place the clear container on the cookie sheet and dump a
couple of tablespoons of baking soda into it.
2. Pour some vinegar into the container with the baking soda. –
you want it to overflow the container a little.
3. Let the reaction and the foaming calm down while you light the
candle(s).
4. Hold the container next to and above the flame. Slowly tilt the
container and“pour” just the gas from the container onto the
flame. Don’t pour the liquid.

A fire requires oxygen (O2), fuel, and heat to burn. Baking soda (sodium bicarbonate) is a base and
vinegar (acetic acid) is a weak acid. When they combine, the immediate reaction creates carbonic acid.
However, carbonic acid is very unstable and it quickly decomposes into carbon dioxide (CO2) and water
(H2O). The bubbles you saw in the container were full of CO2. As you tilt the container, you literally pour
the CO2 onto the flame.
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Egg Drop Challenge
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Ice Cream In a Bag

Materials:
Raw eggs
Recycled materials (see step 1)
Pen/pencil
Paper
Tape
Scissors

Materials:
1 tbsp sugar
1/2 c whipping cream or half & half
1/4 tsp vanilla
6 tbsp rock salt or kosher salt
1 pint-size Zip top bag
1 gallon-size Zip top bag
Ice
Towel

Directions:
1. Collect your materials. You’ll need a container, some internal
padding, and external protection to safely land your craft. There’s
no “right” set of materials, so be creative and try lots of things to
see what works best! Materials might include: cardboard tubes, old
boxes, foam, styrofoam, plastic bags, sponge, straw, tissue paper,
balloons, rubber bands, craft sticks, straws, padding, fabric, packing
materials, paper, etc.
2. Draw your design ideas on paper. What materials will you use?
3. Build your craft and put your egg inside. Test it out by dropping
your craft from up high. If the egg doesn’t crack, your design is a
success! If the egg cracks,make changes to your design and re-test it.

Directions:
1. Fill the pint-sized bag with sugar, milk, and vanilla. Seal the bag.
2. Fill the gallon-size bag halfway with ice and then add the salt.
3. Place the pint-size bag inside the gallon bag and seal it.
4. Place a towel around the bag and shake for 10 minutes.
5. After the 10 minutes are complete take the pint-size bag out of
the gallon bag and check your ice cream. If it is firm enough to eat,
enjoy! If it is not firm, put it back in the gallon bag and shake for 5
more minutes.
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If/Then Backyard Coding Game
Materials:
A backyard or playground
A group of friends, siblings,
or family members

This activity introduces children to the conditional statements (If/Then
Statements). A conditional statement tells the computer to execute a
set of actions depending on a specific event. The objective of the game
is to follow the programmer’s instructions and perform a particular
task. Conditionals are statements that only run under certain conditions
or situations. Conditionals are written with IF and ELSE Statements. IF
statements only perform actions IF the specified condition is met. When
an IF action isn’t met, the ELSE statement will run. For example: If it’s
raining outside, put on rain boots. Else, wear running shoes

Directions:
1. For every round, one child is the Programmer and everyone else is the computers.
2. The Programmer stands in front of the Computers and gives them commands: “If I ____ (fill in the
blank), Then you _____” (fill in the blank).
3. For example, the Programmer could give the command “If I turn in a circle, Then you turn in a circle.”
Or she can give challenging instructions like “If I touch my nose, Then you touch your legs.”
4. Take turns letting each person be the Programmer. Then talk about how this is like what computers do
in real life. People, called computer programmers, code computers with conditional statements,
and that’s what makes every computer click work!
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Parachute Design
Materials:
Plastic bag (grocery store bag,
trash bag, yard waste bag, etc.)
String
Tissue paper, napkins,
light weight paper products
Toy person, car, etc.
Tape
Scissors

Directions:
1. Cut out a large square from your plastic bag or paper.
2. Cut holes near the edge of each side. 6-8 holes total should be
enough! (a hole puncher can be used)
3. Tie string to each of the holes. Be sure they are the same length
(about the length of one edge of your bag)!
4. Tie the pieces of string to the toy you are using.
5. Drop the parachute from a high place to test your design. Your
parachute should open and catch the air, slowing down your toy as
it descends.
6. Try different materials at the top of the parachute to see which
works best. Which design slowed down your toy the most? Which
parachute stayed open while it descended?
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Sock Garden
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Sponge House Garden
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STEAM Scavenger Hunt

Materials:
Old pair of cotton socks
Clear plastic zip top bag
Water
Tape

Materials:
Sponges
Scissors
Toothpicks
Plate
Seeds

Directions:
1. Put a pair of old socks over your shoes or if it is safe just wear your
old socks without shoes.
2. Now go exploring outdoors! Be sure to take an adult with you!
Explore the woods, your backyard, under trees, around bushes,
fallen leaves, etc. Try to pick up as many seeds as possible on your
socks.
3. When you think you have enough, walk through a muddy area to
pick up some dirt on your socks to help the seeds grow.
4. When your socks are full take them off and put each one in a clear
plastic zip top bag. Tape the bag to a window that gets good sunlight.
5. If your socks get dry add a little bit of water.
6. Now, wait for your seeds to sprout!

Directions:
1. Build your house on a plate.
2. Create a base and walls for your house using the sponges.
3. Use the toothpicks to hold your house together.
4. Then add seeds to your house.
5. Add a small amount of water to your plate for the sponges to absorb.
6. Place in an area of your house that gets a lot of sunlight.
7. Then wait for your house to sprout!

1. Find two polygons.

11. Find something that will float.

2. Find something magnetic.

12. Find something that has an arch.

3. Find something that changes color.

13. Find an example of a robot.

4. Find something you can use to make music.

14. Find something that can make a sound.

5. Find three things that use coding in everyday life.

15. Find a cloud shaped like an animal.

6. Find one food that is grown on a bush and one from a tree.

16. Find an animal track.

7. Find two items that use electricity.

17. Find an insect or bug outside.

8. Find something that can be used to make art.

18. Find three different types of leaves.

9. Find something that can be recycled.

19. Find a solid, liquid, and gas.

10. Find an example of a repeating pattern.

20. Find a rock that looks cool.
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Solar Oven
Materials:
Cardboard delivery pizza box
Box knife or scissors
Aluminum foil
Clear tape
Materials:
Plastic wrap (a heavy-duty or
freezer zip top bag will also
work)
Black construction paper
Newspapers
An adult to help with cutting

Directions:
1. Use a box knife or sharp scissors to cut a flap in the lid of the pizza
box. Cut along three sides, leaving about an inch between the sides of
the flap and the edges of the lid. Fold this flap out so that it stands up
when the box lid is closed.
2. Cover the inner side of the flap with aluminum foil so that it will
reflect rays from the sun.
3. Use clear plastic wrap to create an airtight window for sunlight to
enter into the box. Do this by opening the box and taping a double layer
of plastic wrap over the opening you made when you cut the flap in the
lid. Leave about an inch of plastic overlap around the sides and tape
each side down securely, sealing out air. If you use a plastic bag, cutout
a square big enough to cover the opening and tape one layer over the
opening.

4. Line the inside bottom of the box with black construction paper. Add newspaper around the inside
edges of your box to hold in heat.
5. Take it outside to a sunny spot and adjust the flap until the most sunlight possible is reflecting off the
aluminum foil and onto the plastic-covered window. Use a ruler to prop the flap at the right angle. The
best time to use your oven is between 11 am-3 pm.
6. Now it’s time to try out your solar oven! You can make s’mores (40 minutes), nachos with chips and
cheese (30 minutes), and heat up leftovers! Times may vary depending on the outdoor temperature.
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Steel Wool and 9 Volt Battery Experiment
Materials:
Fine steel wool
9-volt battery
Disposable aluminum pan

Directions:
An adult should perform or carefully supervise this activity.
1. Pull the steel wool apart into thin strips and then form a loose ball.
2. Place the steel wool in the baking pan.
3. Touch the ends of the battery to the steel wool
When both battery terminals touch the steel wool, the electrons from
the battery move rapidly through the steel wool and make a complete
circuit. The electrical current heats up the wire (700 degrees) and
this heat causes the iron to react with the oxygen surrounding the
steel wool. This reaction creates the spark that we see and the
release of heat that heats up the next iron molecules, thus causing
chain reactions through the steel wool.
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Straw Roller Coaster
Materials:
A cardboard box or a piece of
cardboard
Straws – solid color ones are fun!
Scissors
A hot glue gun and glue sticks
A ping pong ball
A bowl to catch the ball

For this activity, you will be creating a roller coaster using
straws and hot glue. The roller coaster will let a ping pong ball
roll from the highest point to the lowest point through various
twists and turns that you will create. To do this you will design
a track big enough for the ping pong ball to roll through, this
involves running two straws parallel.
Directions:
1. Place a cardboard box upside down, the bottom of the box
will provide a base to plant your straws in.
2. Build up from the box to your start point, the highest part of
the track. Use straws for the legs and track of the roller
coaster; build in turns, drops, and twists. You can cut the
straws into different sizes to make different size drops and
twists. To do this you will start at the “finish” and build up,
this is to ensure that the start of your roller coaster is the
highest point. You will be working backward.
3. Drop your ball at the top of the track and let it run. Adjust and
rebuild when needed to keep the ball from running off.
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Tech Scavenger Hunt
Directions:
Look around your house and find objects that match each scenario below:
This is how I see in the dark.
This is how I add up numbers.
This is where I keep my pictures.
This is where I write my thoughts and feelings.
This is where I take notes for school.

This is how I track where my friends and family live.
This is how I know what I’m doing every day.
This is what I listen to.
This is what I watch.

Then, look at the objects and imagine if everything you just found lived on a device, like a tablet or
smartphone. You might be surprised to know that they already do! What else can you think of that’s
on a device?
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Tower Challenge
Materials:
Toothpicks
Small marshmallows

Notes:
This activity can also be done with tape instead of marshmallows. If you
are doing this activity by yourself try different designs to see which design
can be the tallest.

Directions:
1. Divide up into teams. Be sure each team has the same amount of supplies.
2. Build the tallest tower in 15 minutes using the supplies you have been given.
3. What designs worked best? Did you discover anything that didn’t work?
What would you do differently next time?
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Water Filtration
Materials:
2-liter plastic soda bottle
Cotton balls
1 Cup of sand
1 Cup of rock/gravel
1 Cup of activated charcoal
(can find a local petstore)
Scissors
Plastic cup
Mallet and a plastic bag
(optional)
1 Liter of muddy water
(mix dirt or mud into water)

Directions:
1. Cut off the bottom of the plastic bottles with scissors.
(Keep the cap on the top of the bottle)
2. Stuff cotton balls into the neck of the bottle.
3. Optional: crush the activated charcoal and pour it into the bottle.
4. Pour the sand and gravel into the bottle.
5. Loosen the cap and place the soda bottle cap down into a cup.
6. Gently pour your muddy water into the open bottom of your plastic
bottle and observe what happens as the muddy water is filtered.
Why did the water come out clearer in the end? What layer of your
filtration bottle do you think made the biggest difference? How do you
think professional water treatment plants use filtration like this to make
our water safe to drink?

Notes:
Do not drink this water! It is not filtered enough for consumption.

