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Rainbow Water 
Understanding Density 

Skill Level 
Intermediate, 8th Grade 

Learner Outcomes 
The learner will be able to: 
 Analyze the interactions of liquids of

different densities
 Calculate density when given mass

and volume
 Apply knowledge of density to

mixtures

Educational Standard(s) Supported 
Science 
SPI 0807.9.7 

Success Indicator 
Learners will be successful if they: 
 Explain how the rainbow water

activity is dependent upon density

Time Needed 
30 Minutes 

Materials List 
Each group of four needs the following: 

 Clear, Tall Plastic Cup
 Small Plastic Cups (4)
 White Sugar (10 Tablespoons)
 Warm Water (1/2 cup)
 Food Coloring

(Red, Yellow, Green, & Blue)
 Syringe

Introduction to Content 

Tennessee 4-H Youth Development 

Density is a measure of the relationship 
between mass and volume, and it is an 
important scientific principle for students 
to understand when learning about 
mixtures.  

Introduction to Methodology 

This lesson begins with a hands-on 
activity that illustrates density in action. 
Then, students learn the definition of 
density and how to calculate it given 
mass and volume.  

Prepared using research based practices in youth 
development and experiential learning.   
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Setting the Stage and Opening Questions 

Show students the four bottles of food coloring and pose the following 
challenge: “How could you use these dyes in a single cup of water and 
keep the colors separate?” 

Say, “Today, we will learn how to do just that using the principle of 
density! By the end of this lesson, you will analyze the interactions of 
liquids of different densities, calculate density when given mass and 
volume, apply knowledge of density to mixtures.” 

Tips for Engagement 

Pre-label small plastic cups 
with #1, #2, #3, and #4.  

Involve the students in the 
experiment. Have them 
gather, mix and combine 
materials. 

Before the lesson, watch the 
following instructional video 
to understand how the 
experience works: 
tiny.utk.edu/rainbowwater 

Terms and Concepts Introduction  

Mass — the measurement of how much “stuff” is in an object 

Volume — the amount of space an object takes up 

Density – a comparison of how much matter there is in a certain amount of 
space. It is the relationship between an object’s volume and its mass.  

Experience  

Divide students into groups of four. Give each group 1 large clear cup, 4 small plastic cups, 10 tablespoons of 
sugar, 1/2 a cup of warm water, and a syringe. Ask students to follow your lead to create the rainbow water. You 
should model each step before instructing students to try for themselves.  

 Take four plastic cups and label them 1 - 4.
 Pour 2 tablespoons of white sugar in cup #1.

Pour 4 tablespoons of white sugar in cup #2.
Pour 6 tablespoons of white sugar in cup #3
Pour 8 tablespoons of white sugar in cup #4.

 Use the syringe to add 15 mL of warm water to each cup. Mix until the sugar is dissolved.
 Add a drop of red food coloring to cup #1, yellow food coloring to cup #2, green food coloring to cup #3,

and blue food coloring to cup #4.
 Use the syringe to remove some of the blue sugar water and pour it into a tall glass. Do the same for the

green, yellow, and red sugar waters. Make sure to pour each color in slowly and carefully.
 You will see that the colors will remain separated and will not mix!
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Life Skill(s) 
8th Grade 

Communicate accurate 
information on a given topic 
to someone else. (Head 
Thinking) 

Share 

Tell students, “Density is a comparison of how much matter there is 
in a certain amount of space. It is the relationship between an 
object’s volume and its mass. What do you notice about the amount 
of sugar used in each color in relationship to the order of colors in 
the large cup?” 

“The colors that were heaviest stayed at the bottom, but the lightest 
ones stayed on the top.” 

  

Apply  

Instruct students to make a list of items that have liquids with varying 
densities.  
Answers could include vinaigrette dressing, milk and mayonnaise.  

Process  

Tell students, “The calculation for density is mass divided by 
volume. Remember, mass is the measurement of how much “stuff” 
is in an object, and volume is the amount of space an object takes 
up. We are now going to calculate the density of each color.” 

Give each student a copy of the Student Handout- Rainbow Water. 

Help them calculate the density of each color.  

A key is included to guide your instruction. 

Generalize  

Ask students, “Which color had the greatest density?”  
Red. 

“Which color had the least density?” 
Blue. 
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Supplemental Information 
Educational Standards Met 

Science  

SPI 0807.9.7 Apply an equation to determine the density of an object based on its mass and volume. 

Sources 

http://www.craftytube.com/diy-rainbow-water/ 

https://www.scarsdaleschools.k12.ny.us/site/handlers/filedownload.ashx?moduleinstanceid=16073&dataid=272
02&FileName=Density%20presentation.pdf 
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Tennessee 4-H Youth Development 

Density = Mass/Volume 
1 Tablespoon of Sugar = 12.5 grams 

15 mL of Water = 15 grams 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tennessee 4-H Youth Development 

Mass = 100 g sugar + 15 g 
water = 115 g 
Volume = 15mL 
Density = 115 g/15mL = 7.7 
g/mL 

Mass = 75 g sugar + 15 g 
water = 90 g 
Volume = 15mL 
Density = 90 g/15mL = 6 
g/mL 

 

Mass = 50 g sugar + 15 g water 
= 65 g 
Volume = 15mL 
Density = 65 g/15mL = 4.3 
g/mL 

Mass = 25 g sugar + 15 g 
water = 40 g 
Volume = 15mL 
Density = 40 g/15mL = 
2.7g/mL 

Density = Mass/Volume 
1 Tablespoon of Sugar = 12.5 grams 

15 mL of Water = 15 grams 


