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STEM 4 STARTERS 

 

 

 
1. Discover 

Women make up more than half of the United States College educated work 
force.  However, less than 35% of these women are in STEM based fields.  This 
STEM 4 Starters patch program will give young women an introduction into the 
world of STEM.  The program will help give young women the opportunity to try 
simple experiments, decode messages, learn basic circuitry, build stable 
structures, and even tackle math equations. STEM 4 Starters gives young women 
the courage to explore different components and opportunities that Science, 
Technology, Engineering, and Mathematics can offer. 
 

2. Connect 
Now that girls have performed different experiments; they will be able to use 
logic, scientific methods, and data collection to become active problem solvers.  
Through this program, working individually or within groups, girls will gain 
confidence as critical thinkers to continue exploring and learning about other 
STEM components and programs.    
 

3. Take Action 
Once the girls have completed the experiments and hands-on activities in this 
patch program, they can look around their communities and see how STEM fits 
into everyday life.  

• Girls can develop a Take Action projects to educate others about the 
practical applications, opportunities, and jobs, available in STEM fields. 

• Create a class and teach to your school, girl scout troop, family, or church 
group about STEM.   

• How about building a marble roller coaster? This team activity teaches 
courage and confidence in approaching STEM activities. Girls can work 
together to build a roller coaster model, as well as building strong since 
character and integrity while sharing their love of STEM. 
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S.T.E.M. 4 STARTERS 
By Caitlyn Stark, GSSGC Cadete Girl Scout 

All activities available for download at: 
http://girlscoutssangorgonio.org/council-patch-programs/ 
 
Daisies and Brownies: must complete 1 activity in each category 
Jr. and Cadets must complete 2 activities in each category 
Seniors and Ambassadors must complete all activities in each category. 
 

Science 
• Chemistry – Making Lip Gloss 
• Chemistry – Making Plastic 
• Physics - Electroscope 

 

Technology 
• Codes & Programing – Decoding Messages 
• Circuits – Making a flashlight 
• Circuits – Little Bits Kits 

 

Engineering 
• Simple Gears – mechanics and construction 
• Structure Construction – Paper Marble Roller Coaster 
• Structure Construction – Catapults 

 

Mathematics 
• Tangrams- shapes and puzzles 
• Puzzles- Sudoku 
• Probability 

 
 
 
 
 
 
 
 
 
 
 

http://girlscoutssangorgonio.org/council-patch-programs/
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CHEMESTRY/PHYSICS 

How to Make Kool-Aid Lip Gloss 
 

 
It’s seriously super simple and only takes between 5-10 minutes to make a lip gloss 
flavored by Kool-Aid. These make cute party favors for little girls and are just a fun way to 
get busy and the creative in the kitchen using some regular household ingredients. 

 

What Ingredients You Need to Make Lip Gloss from Kool-Aid 

Honestly, this activity is SOOOO easy. Just use traditional Vaseline and select a variety of 
Kool-Aid flavors to try out. We bought Grape and Tropical Fruit since they were favorites 
selected by Kenzie and Kyle. You can pick up Vaseline or Equate store brand Petroleum 
Jelly and Kool-Aid at your local Walmart if you don’t have any in stock at home. 
Next, buying tiny lip balm jars or pots to store your Kool-Aid lip gloss will complete your 
project. I used little lip balm jars in the 5 gram size that I purchased online in a set of 30. 
You can use a bigger container, but I figured the kids adore the cute tiny containers and this 
way they could make a bunch and share them with friends. 

http://classymommy.com/how-to-make-kool-aid-lip-gloss/how-to-make-kool-aid-lip-gloss-3/
http://classymommy.com/how-to-make-kool-aid-lip-gloss/how-to-make-kool-aid-lip-gloss-2/
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Step by Step Instructions to Make Kool-Aid Lip Gloss 

1. Scoop out about 1/4 – 1/2 cup of Vaseline into a microwaveable safe dish. The kids 
can help with this sticky and gooey step too! Just use a spoon and scoop out 
approximate amounts. I don’t think you need to be totally precise, the Vaseline is a mess so 
don’t both making a measuring cup dirty. 

 
2. Microwave your Vaseline in 1 minute increments – for about 4 minutes total to 
melt it completely.Stir it every minute.  
(Please wear an oven mitt and do NOT let the kids do this portion of the activity or they will 
get burned. It’s totally fine for Mom, I just knew I had to be careful since I was dealing with a 
hot liquid. After I carefully removed the melted vaseline from the microwave I was able to 
instruct the kids to pour in our Kool-Aid mix to the Vaseline so they could still assist- I just 
didn’t want them touching or stirring the hot liquid) 

 
3. Immediately remove the melted Vaseline from the Microwave and quickly add in 
your packet of Kool-Aid to achieve your desired color and scent. Stir in your Kool-Aid 
and be sure your Vaseline is basically pure liquid at this point. It is very important your 
Vaseline is basically pure liquid and super hot so that it will melt your Kool-Aid crystals and 
mostly dissolve these Kool-Aid crystals. Don’t worry if some crystals fall to the bottom of 
your mixture, as long as the top is all liquid and shaded the color you’d like your lip balm to 
become, you are set. 
4.After your stir in your Kool-Aid and mostly dissolve your Kool-Aid crystals, 
carefully spoon our this new colored liquid vaseline into your lip balm pots.Let it sit 

http://classymommy.com/wp-content/uploads/2013/06/20130630-115445.jpg
http://classymommy.com/how-to-make-kool-aid-lip-gloss/kool-aid-lip-gloss-step-1/
http://classymommy.com/wp-content/uploads/2013/06/20130630-115353.jpg
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for a 1-2 hours and it will become solid. I think it is important to do this step quickly, 
before your Vaseline begins to solidfy again. Scoop liquid from the TOP of your bowl of 
melted Vaseline, as it will be more liquid and make the best lip gloss. . Also, you do NOT 
want a grainy lip gloss, and I noticed that the crystals pooled together at the bottom of our 
mixture. The mixture from the bottom of our bowl, made for a brighter color, but who 
wants grainy vaseline on their lips. Not me or Kenzie! 
Our best smoothest lip gloss came from the pure liquid I scooped into lip pots. 
  

 

Tips for Making Kool-Aid Lip Gloss 

1. Think about what “color” your Kool-Aid will turn your lip gloss – reds and pinks 
will be more practical than orange.  Our 1st attempt using Grape Kool-Aid – a taste that 
we adore – did not look very pretty at all when mixed with our Vaseline base. As it turned 
out a gross pasty grey shade! I think if I used less vaseline it might have turned out more 
purple, but after that initial attempt we opted for our reddish tropical fruit flavored Kool-
Aid mix. 
2. Avoid making a “grainy” lip gloss. Trust me, you do NOT want a grainy lip gloss with 
chunks of Kool-Aid crystals. You want a traditional “Vaseline” lip gloss.  I noticed that the 
Kool-Aid crystals pooled together at the bottom of our mixture – particuarly the longer my 
mixture sat after we made it and before I scooped it in the lip pots. 
The mixture from the bottom of our bowl, made for a brighter color, but who wants grainy 
vaseline on their lips. Not me or Kenzie! 
Our best smoothest lip gloss came from the pure liquid I scooped into lip pots. 
3. Be careful when heating the Vaseline in the microwave. Kids should NOT do this 
step at all and this entire activity requires adult supervision. 
4. Remind your kids that they should never EAT or consume Vaseline lip gloss. It is 
for external use only to apply to your lips.  
5. If your mix smells bitter, dissolve some sugar into your hot vaseline and Kool-Aid 
mixture. We did not add sugar to our Kool-Aid and melted Vaseline Mix but I heard that 
this will sweeten the scent of your lip balm. If your mix turns out bitter smelling, this is an 
option to sweeten the scent. Our lip balm didn’t smell bitter and honestly felt like normal 
Vaseline but smelled like Kool-Aid when we applied it so both Grape and Tropical Fruit 
flavored Kool Aid with a small amount of Vaseline (1/4 cup) seemed to be a great ratio for 
us. 

http://classymommy.com/how-to-make-kool-aid-lip-gloss/lip-gloss-containers/
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MILK AND VINIGER PLASTIC 

 

 

 

You can turn plastic into milk in literally minutes with only milk and vinegar – and it is 
awesome. 
First of all, take 1 cup of milk and warm it in the microwave for about 1.5 minutes (you 
want it hot, but not boiling) 
Next, stir in 4 tablespoons of vinegar. 
 

The milk will start to clump as the acid in the vinegar breaks down the protein in the milk. 
Stir for about 1 minute 

 

Then, strain the milk through a strainer. All the clumps will stay in the strainer and really 
push on them to get all the liquid out. 
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Finally, transfer it to some paper towels and continue to press all the liquid out of the 
plastic. You can then shape it and color it if you wish 

  

We used a cookie cutter and then added a few drops of food coloring (sometimes we left it 
white too). We set them aside to dry for a good long while – about 2 nights – and then they 
were ready! Hard as could be and ready to be hung up in a window, on a door, or used to 
decorate a Christmas tree! (You know, if it wasn’t June) 

 

 

 

   
 

• balloon 
• foam plate 
• foam cup 
• drinking straw 
• glue 
• aluminum pie pan 
• thread 
• aluminum foil 
• masking tape 
• wool scarf 
• comb 
• plastic ruler 

Make An Electroscope  
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1. Check with an adult before you begin. 
2. In the ZOOMscis, Static Electricity, Electric Gelatin andSnap, Crackle, Jump, you can 

use static electricity to move different substances. Now, make an Electroscope to 
test the presence of static electricity in an object. 

3. Make two holes near the bottom of a Styrofoam cup on opposite sides. 
4. Push a plastic straw through the holes in the cup. 
5. Turn the cup upside down and glue it onto the bottom of an aluminum pie pan. 

Make sure that the cup is right at the edge so that the straw sticks out over it. If you 
don't want to wait for the glue to dry, tape the cup to the pan. 

6. Cut a piece of thread about 8 inches long and tie a few knots in one end of the 
thread. 

7. Cut a one-inch square of aluminum foil. Use it to make a ball around the knots in the 
thread. The ball should be about the size of a marble. It should be just tight enough 
so it doesn't fall off the thread. 

8. Tape the end of the thread to the straw so that the ball of foil hangs straight down 
from the straw, right next to the edge of the pan. 

9. Tape the straw to the cup so it doesn't move around when you use the Electroscope. 
10. To test the Electroscope, create some static electricity. An easy way to create static 

is by rubbing a balloon on a Styrofoam plate. When you do this, you "charge" the 
plate, which means you cause a buildup of electrons on one side. Even though the 
plate is charged, the electrons don't move because Styrofoam doesn't conduct 
electrons. 

11. Once you've created some static electricity, place the Electroscope on top of the 
Styrofoam plate. Be sure to hold the electroscope by the foam cup and not the 
aluminum pan, otherwise it won't work. Electrons move easily through metal, so 
when you put the pie pan onto the foam plate, the electrons travel into the pan and 
the foil ball. When the electroscope detects static electricity, the foil ball pushes out 
from the pan. 

12. Try charging different objects, like a comb or ruler, with static electricity. Test them 
on the Electroscope and compare your results. Which objects hold an electric 
charge? Which don't? Be sure to send your findings to ZOOM! 

This is the simple electroscope for Daisies and Brownies, please go to this website 
for the older girl version. Website for Electroscope: 

http://cdn.ans.org/pi/resources/boyscouts/docs/electroscope-activity2013.pdf 

1 Electroscope Activity Materials • balloon • foam plate • foam cup • drinking straw • glue • 
aluminum pie pan • thread • aluminum foil • masking tape • wool scarf • comb • plastic 
ruler Instructions 

http://pbskids.org/zoom/activities/sci/staticelectricity.html
http://pbskids.org/zoom/activities/sci/electricgelatin.html
http://pbskids.org/zoom/activities/sci/snapcracklejump.html
http://pbskids.org/zoom/sendit/sci/index.html
http://cdn.ans.org/pi/resources/boyscouts/docs/electroscope-activity2013.pdf
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• Check with an adult before you begin. 
• Make two holes near the bottom of a Styrofoam cup on opposite sides.  
• Push a plastic straw through the holes in the cup.  
• Turn the cup upside down and glue it onto the bottom of an aluminum pie pan. 

Make sure that the cup is right at the edge so that the straw sticks out over it. If you 
don't want to wait for the glue to dry, tape the cup to the pan.  

• Cut a piece of thread about 8 inches long and tie a few knots in one end of the 
thread. 6. Cut a one-inch square of aluminum foil. Use it to make a ball around the 
knots in the thread. The ball should be about the size of a marble. It should be just 
tight enough so it doesn't fall off the thread. 

• Tape the end of the thread to the straw so that the ball of foil hangs straight down 
from the straw, right next to the edge of the pan.  

• Tape the straw to the cup so it doesn't move around when you use the Electroscope. 
9. To test the Electroscope, create some static electricity. An easy way to create 
static is by rubbing a balloon on a Styrofoam plate. When you do this, you "charge" 
the plate, which means you cause a buildup of electrons on one side. Even though 
the plate is charged, the electrons don't move because Styrofoam doesn't conduct 
electrons.  

• Once you've created some static electricity, place the Electroscope on top of the 
Styrofoam plate. Be sure to hold the electroscope by the foam cup and not the 
aluminum pan, otherwise it won't work. Electrons move easily through metal, so 
when you put the pie pan onto the foam plate, the electrons travel into the pan and 
the foil ball. When the electroscope detects static electricity, the foil ball pushes out 
from the pan.  

• Try charging different objects, like a comb or ruler, with static electricity. Test them 
on the Electroscope and compare your results. Which objects hold an electric 
charge? Which don't? 

 

TECHNOLOGY 

Caesar cipher 
 

 

https://en.wikipedia.org/wiki/File:Caesar_cipher_left_shift_of_3.svg
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The action of a Caesar cipher is to replace each plaintext letter with a different one a fixed 
number of places down the alphabet. The cipher illustrated here uses a left shift of three, so 
that (for example) each occurrence of E in the plaintext becomes B in the ciphertext. 

In cryptography, a Caesar cipher, also known as Caesar's cipher, the shift cipher, Caesar's 
code or Caesar shift, is one of the simplest and most widely known encryption techniques. 
It is a type of substitution cipher in which each letter in the plaintext is replaced by a letter 
some fixed number of positions down the alphabet. For example, with a left shift of 
3, D would be replaced by A, E would become B, and so on. The method is named 
after Julius Caesar, who used it in his private correspondence. 

 

 

Insert decoding here
Decoding 

Messages.pdf  

Insert decoding key here
decoding key.pdf

 

 

 

MAKING A FLASHLIGHT 

MATERIALS: 

Wooden clothespin 

Copper tape 

Heat shrink tube 

2- 2 prong LEDs 

Watch battery (CR 2032) 

THINGS NEEDED: 

Heat gun/ blow dryer/ lighter 

 

https://en.wikipedia.org/wiki/Cryptography
https://en.wikipedia.org/wiki/Encryption
https://en.wikipedia.org/wiki/Substitution_cipher
https://en.wikipedia.org/wiki/Plaintext
https://en.wikipedia.org/wiki/Alphabet
https://en.wikipedia.org/wiki/Julius_Caesar
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STEP ONE: 

Peel ¼ inch of backing on one (1) end of the copper tape.  Pinch clothespin open and adhere exposed 
copper tape to open tooth of one peg and let it close. 

 

STEP TWO: 

Following the contour of the peg with the copper tape along the top (outside) of the peg to the end and 
tear off the excess tape. (Tape cannot go beyond the edge.)  Remove backing from measured copper 
tape and adhere in place. 

 

STEP THREE: 

With the excess copper tape, start on the underside (inside) of the top peg, adhere tape from the 
leading edge, down towards the center spring, and folding over to the other peg (Do not allow tape to 
touch the spring.)  Continue to follow around the bottom peg from the inside, around the edge to the 
outside, around the front of the tooth working your way back inside until the bottom tooth is cover with 
copper tape.  Inspect the top peg to make sure no copper tape is over the edges. 

STEP FOUR: 

Carefully open prongs of the LED lights, just enough to slide over the back end of the top peg without 
damaging the cooper tape.  Make sure the longer prong go on the outside (top).  LED prongs should not 
touch each other. 

STEP FIVE: 

Gently open the clothespin and place the battery between the teeth with the positive (+) side up.  LEDs 
should light up.  If yes, go to Step 6.  If no, turn battery over so the positive (+) is down.  If still no, double 
check that both LEDs have the long prong on the outside of the top pegs and retest. If no, see instructor 
or try a different set of LEDs. 

STEP SIX: 

Measure the shrink tube to ensure that it covers the LED prongs and the base of the LEDS.  Slide the 
shrink tube over the LEDs and heat to set in place. (Careful it will get hot.) 

STEP SEVEN: 

Retest and enjoy. 
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Art work for this step is under clothespin LED and goes by each step
clothespin LED 

light.pdf  

 

 

 

LITTLE BITS KITS HERE: 
The website for Little Bits is: 

www.lttlebits.com. 

 

Please ask girls to make one of the kits provided on the website 

 

 

ENGINEERING 
INSURT SIMPLE GEARS HERE 

 

Marble Roller Coaster 
Materials: 

• Cardboard tubes 

• Duct tape 

• Scissors 

• marble 

• Paper and pencil 

• Box lid 

• Cardstock paper 

• Plastic straws 

 

http://www.lttlebits.com/
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Directions: 
 

• You are to design and build a roller coaster.  

• A marble must be able to travel through your roller coaster from start to finish.  

• Your roller coaster must contain some type of loop or turn.  

• Your coaster must have at least 2 levels 

• You must find a way to stop the roller coaster. 

• You may only use the materials you are given to construct your roller coaster. 

• Have Fun! 

 

 
 

 

Make a Catapult 
 

  

 

Choose one of the catapult designs from the link below or design your own!!! 

 

http://spaghettiboxkids.com/blog/catapult-designs-for-kids/ 

• Which launched object farthest 
• Which launched the heaviest object 
• Design Contest 
• Use your imagination and HAVE FUN!! 

http://spaghettiboxkids.com/blog/catapult-designs-for-kids/
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Mathmatics 

Sudoku 
What is Sudoku? 

Sudoku was originally called Number Place. Sudoku is a logic-based usually number-

placement puzzle. The objective is to fill a 9×9 grid with digits (or numbers) so that each 
column, each row, and each of the nine 3×3 sub grids that compose the grid (also called 
"boxes", "blocks", "regions", or "sub squares") contains all of the digits from 1 to 9. Pictures 
can also be substituted for the numbers. The puzzle provides a partially completed grid, 
which has a unique solution. The challenge is to complete the puzzle with one of each 
number (or picture) per column and row, as well as one of each number (or picture) in 
each blocks 
 

      

      

      

      

      

      

https://en.wikipedia.org/wiki/Logic
https://en.wikipedia.org/wiki/Puzzle
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STEM 4 STARTERS 
SUDOKU TANGRAMS 

I do not know how to insert this 

 

Probability Card Game 
 
  
  
Being able to guess the likelihood of an event is a useful skill and this probability card game 
is the perfect way to learn it! In order to determine the likelihood of an event happening 
you must understand probability. Although it can be a tricky concept, the most important 
thing to emphasize is that probability is all about chances. What's more, it's a fundamental 
math concept that your child will encounter again and again. She might as well get a firm 
handle on it now. 

What You Need: 

• Deck of playing cards 
• Scratch paper (1 sheet per player) 
• Pencil (1 sheet per player) 

What You Do: 

1. Have your child take out the ace through 6 cards of each suit, and set the rest of the cards to 
the side. (There will be 24 cards in total used to play the game.) 

2. Ask her with 24 cards and 4 aces, what is the probability of an ace being drawn? Since 
1/6th of the cards are aces, the chances are 1 in 6. 

3. Have her spread the 24 cards out on the table face down. 
4. One player should take a turn picking up 6 cards and writing down how many aces he's 

drawn. 
5. Shuffle the cards and spread them out for the next player to choose from. Repeat this 

process for every player. 
6. Ask the players to discuss their results. Did anyone beat the odds? Who selected more than 

one ace? 
7. Whoever has the highest score after round 10 wins! 

Variation: Try adding more cards and see how it changes the probability. 

 

http://www.education.com/download/activity/36222/aces-count.pdf
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