
 
 

Project Skills:   
 
The youth will experiment with 
different liquids to see the effect on 
densities of mixtures.  The youth will 
also learn the four different storm 
warning flags for the coast guard.  
   
Life Skills:  

• Applying Science & 
Technology 

• Learning to Learn 
• Critical Thinking 
• Asking Questions 
• Observation/recognition 

   
 Academic Standard:  
Science C.4.2 Use the science 
content being learned to ask 
questions, plan investigations, make 
observations, make predictions, and 
offer explanations 
 
Grade Levels:  
 
2nd – 5th grades 
 
Time:  
90 minutes 
 
Supplies Needed:  

• 2-liter bottles 
• Vegetable oil 
• Food coloring 
• Water 
• Bottle Connectors (search 

“vortex bottle connector” 
on the internet for  picture 
& sources) 

• 16/20 oz water 
bottles/Soda bottles  

• Paper 
• Embellishments 

o Glitter 
o Sequences 
o Ribbon 
o Buttons 
o Anything they 

can use to 
decorate their 
Flags 

• Markers 
 
 
  

 
4-H Project Area  
Reactions-Water/Density 
BACKGROUND  
Mixtures of different densities cause some liquids to float and some 
to sink.  Substances, such as vegetable oil, are much less dense than 
water and will float in a mixture.  These experiments will depict that 
reaction. 
  
WHAT TO DO  
Activity: Tornadoes 
Time: 30 minutes 
Objective: The youth will learn the effects of different densities in 
liquids.  They will also observe a hand made model of a tornado.   
Procedure:  
1. Give each youth two 2-liter bottles & a bottle connector 
2. Fill one bottle about ¾ of the way full with water. 
3. Place 3 or 4 drops of food coloring into the bottle that has the 

water in it 
4. Attach bottle connector to the bottle with the water in it 
5. Attach other (empty) bottle to the other end of the bottle 

connector 
6. Make sure connector is on tight and there are no leaks by 

tipping the bottle with the water in it upside down 
7. If there are leaks, place the bottle with the water in it on table 

and tighten connector or reattach 
8. Once there are no leaks, flip the bottle with the water upside 

down, grab the connector with one hand and the top bottle with 
the other hand and swirl the bottles in a circular motion to cause 
a tornado like movement 

 
Activity: Make Your Own Lava Lamp 
Time: 30 minutes 
Background: The water and the oil do not mix because the water 
is denser than the oil. 
Objective: The youth will observe the effects of different densities 
in a mixture. 
Procedure:  
1.  Fill the 16 oz./ 12 oz. bottles three fourths (3/4) of the way with 
vegetable oil. 
2.  Fill the rest of the bottle with colored water. (Leave a little bit of 
air at the top) 
3.  Close the lid tightly. 
4.  Turn the bottle on its side – watch as the color moves through the 
oil in funny shapes and blobs.  
 
Activity: Storm Warning Flags 
Time: 30 minutes 
Objective: The youth will learn the four different coast guard 
warning flags and be able to define a storm 
Procedure: 
1. Show the youth the different flags for the coast guard warnings 
2. Have the youth replicate the flags using paper and 

embellishments



 
 Sources:  
 
www.kids-science-
experiments.com  
 
http://www.navytimes.com/xml/new
s/2007/05/coastguard_flags_070530
w/070530_nt_cgwarning_story.JPG  
 
 
Authors: Ashley Pomplun, Kim 
Westover, Megan Wecker; CYFAR 
Project, Waushara County 
Extension, 2010 
 
Reviewed by Barb Barker, 4-H 
Youth Development Agent 
 
Activity Plan: ACTpa124 
 
 

 
TALK IT OVER  
Reflect:  
1. Did your water look like a tornado? 
2. Did the water transfer to the other bottle faster or slower if you 

had the “tornado” in the bottle? 
3. How is this different than a tornado? 
4. How did the water look like a tornado? 
5. What did you observe? 
6. Why were the “blobs” different sizes? 
7. Have you ever observed a storm?   
8. Do you know what a gale storm is? 
9. Why use flags? 
10. What else is used for warnings? 
 
  
Apply:  
1. When were some times that you had to warn someone? 
2. What did you use to warn them? 
3. What are two other things that you could mix together instead 

of water and oil to have the same result? 
4. What happens after you let the lava lamp sit for a while? 
 
 
  
 
HELPFUL HINTS  
 
1. When making the lava lamps, it is easier to take a couple 

of the 2 Liter bottles and fill them up with water and add 
different food coloring to each of them and then use those 
to fill up the lamps with the colored water.   

2. Yellow is not a very good color to use for the lava lamps if 
you are using a yellow colored vegetable oil 

3. If the lava lamps are shaken really hard they will get a lot 
of little bubbles in it and it will not have the same effect as 
one that is tilted from end to end 

4. Search Vortex Bottle Connectors; there are many 
companies out there that sell them.   
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