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Lesson: Hardy's Magic Milk Color Explosion!
Materials Needed:

A shallow dish or plate with a lip (a pie plate is perfect)
Milk (Whole or 2% milk works best because of the higher fat content)
Liquid food coloring (at least 2-3 different colors)
Dish soap
Cotton swabs (Q-tips)
A small cup for a tiny bit of soap
Optional: Paper towels for clean-up, a science notebook or blank paper, and crayons/markers

Lesson Plan & Activity Guide

1. The Big Question (Engage & Predict - 2 minutes)

Start by showing Hardy the main materials (milk, food coloring, soap). Ask some fun questions to get
him thinking:

"Hardy, what do you think will happen if we add these colorful drops to the milk?" (He will
probably say they will just sit there or mix a little).
"What do we use soap for?" (To clean things, get rid of grease/dirt).
"Okay, here's the scientist's question: What do you predict will happen if we touch this colorful
milk with soap? Will it do nothing? Will it bubble? Will it explode with color?"

Teacher's Note: Let him make any prediction he wants! The goal is to build curiosity, not to be right.

2. Setting Up Our Lab (Explore - 2 minutes)

Place the plate on a flat, stable surface. A tray underneath can help contain any small spills.1.
Carefully pour milk into the plate until it just covers the bottom. Let it settle for a minute.2.
Ask Hardy to gently add a few drops of each food coloring to the milk. He can drop them near the3.
center of the plate, close to each other but not touching. Notice how the colors stay mostly in
place.
Pour a tiny bit of dish soap into the small cup.4.

3. The Magic Moment! (The Experiment - 5 minutes)

First Touch (Control): Ask Hardy to take a clean cotton swab and touch the tip to the center of1.
the milk, right in the middle of the colors. Ask, "What happened?" (Nothing much should happen).
The SOAP Touch (Action!): Now, have Hardy dip the other end of the cotton swab into the dish2.
soap, getting a good drop on the tip.
Prediction Check: "Okay, scientist Hardy, are you ready? Touch the soapy end of the cotton3.
swab into the middle of the milk and hold it there for 10-15 seconds. Let's see what happens!"
Observe the Explosion! The colors will burst outwards and swirl around the plate in beautiful4.
patterns. The effect is immediate and exciting. Let him move the swab to other parts of the milk
to see the reaction continue.
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Teacher's Note: Use descriptive words as it happens. "Wow, look at the colors burst away from the soap!
Itâ€™s like a firework show in the milk! What colors are you seeing mix?"

4. What's Happening? (Explain in Simple Terms - 3 minutes)

While Hardy is enjoying the swirling colors, explain the science in a simple, age-appropriate way.

"Milk is mostly water, but it also has tiny bits of fat and vitamins in it. We can't see the fat, but it's
there!"
"The soap loves to chase fat. That's its job! When you touched the soap to the milk, the soap
molecules raced out to find all the fat molecules."
"As the soap and fat chased each other, they pushed the water and the food coloring all around.
That's the amazing color explosion we saw! It wasn't magic, it was SCIENCE! You made the
molecules move!"

5. Scientist Challenge! (Elaborate & Differentiate)

If Hardy is still engaged, try one of these variations to encourage more critical thinking:

Question 1: "Do you think this would work with water instead of milk? Why or why not?" (Then
try it! The effect will be much weaker because water doesn't have fat).
Question 2: "What if we sprinkled pepper on top of the milk first? Do you think the soap would
push the pepper away too?" (Try it!).
Question 3: "Does a different kind of soap work? What about hand soap?"

6. Document Your Discovery (Evaluate & Wrap-Up)

This is a simple way to assess his understanding and wrap up the lesson.

Draw the Experiment: In a science notebook or on a blank piece of paper, ask Hardy to draw
what he did. He can draw the plate of milk, the color drops, and then the big "KAPOW!" of the
color explosion.
Explain It Back: While he draws, ask him to be the teacher and explain the experiment to you.
"What did you put in the milk? And what did the soap do?" This helps solidify his learning.
Clean-Up: Involve Hardy in the clean-up. He can help pour the milk down the drain and rinse the
plate. This reinforces that all scientists clean up their lab!


