Milk Magic
Section A:

Curriculum Objectives

5-2-03 Investigate to determine how characteristics and properties of substances may change when they interact with one other. 
Examples: baking soda in vinegar produces a gas; adding flour to water produces a sticky paste
5-2-10 Recognize that a physical change alters the characteristics of a substance without producing a new substance, and that a chemical change produces a new substance with distinct characteristics and properties.

5-2-11 Observe examples of changes in substances, classify them as physical or chemical changes, and justify the designation. 
Examples: physical - bending a nail, chopping wood, chewing food; chemical - rusting of a nail, burning wood, cooking food
Note: This demonstration can also be used for grade 7 cluster 2.
Material (the amount of material needed depends on the number of groups participating in the investigation that follows the demonstration)
· Pie dish plates

· Dropers
· Dish detergents (President’s Choice, Safeway, Dawn, Palmolive, and Sunlight)

· Milk (skim, 1%, 3.25%, 10%, 33%)

· Food coloring (4 different colors)

· Stop watches
· Microwave

· Measuring cups

· Thermometers

· Foil paper

· Cookie sheets (ones with some depth)
Teaching Instructional Sequence:

Demonstration setup:  
In a pie plate, pour about half an inch of 2% milk.  Place one drop of each food coloring in the milk in the form of a square pattern close to the center of the plate.  Do not mix the food coloring.  Explain the setup to the students (i.e. what material are in the pie plate).

Prediction:

Now ask the student to predict what will happen when we put a few drops of dish detergent in the middle of the milk mixture, with out stirring or mixing.
Observation:

Using the dropper put 3 to 4 drops of dish detergent in the middle of the pie plate.  Ask the student to describe what they saw.  At their table groups, ask student to come up with possible explanation to the milk magic phenomena (allow two minutes).
Explanation:

In the form of a class discussion, take up students’ possible explanations.  Ask student to justify their responses. 
Explanation of the science phenomena

Guide the class discussion to come to the following explanation:
Milk is mostly water molecules but it also contains many other molecules such as fat molecules.  Fats molecules are sensitive to changes in the surrounding milk solution.  
When you add soap, it weakens the fat molecules, causing them to separate, bend, roll, and twist.  This allows the water molecules to move freely.  You are able to see this because we have added food coloring to the milk.
Ask students what would happen if we used water instead of milk.  The water doesn’t have the thickness (fat content) that milk has.  Therefore the water would not react to the soap the way the milk did.
Investigation

Students will be lead by discussion and questions to further investigate this demonstration.  See student handout for details
4 M’s

· Manageable: this demonstration is manageable and is practical to carry out in class.
· Meaningful:  the demonstration has a purpose and teaches students how soap interacts with fat
· Moral:  no moral concerns

· Measurable:  Students can measure all components: milk, detergent, food coloring and reaction duration.
Safety Concerns:

· Teacher is fully aware of all evacuation procedures and medical condition of students.

· Ensure the students do not consume the milk and that all milk mixtures are discarded.

· Teacher will distribute all cleaning products to the student group

Reference:
Spangler, S. (2007).  Steve Spangler Science. http://www.stevespanglerscience.com/experiment/00000066
Milk Magic
In this experiment you have seen how fat molecules in the 2% milk react to dish detergent.  You were able to see this reaction because we added food coloring to the milk.  Now, your task is to investigate the reactions of food coloring when we use different types of milk (skim, 1%, 3.25%, 10%, 33%).  You will be measuring the duration of the reaction between the fat particles and the food coloring.  
Here are the questions you’re going to investigate:
1. What happens if we change the type of milk?
2. What happens to the swirling if we change the temperature of the milk?
3. Which brand of dish detergent is a better grease fighter?
Task One:
You will be investigating the reactions of the food coloring when you use different types of milk to carry out the same demonstration (i.e. skim, 1%, 3.25%, 10%, 33%).  The percentages mean different fat content.  The higher the number, the more fat molecules the milk has.  As you have already seen in the demonstration, the reaction of the swirling of milk eventually comes to a stop.  You will be timing the length of the reaction to determine the intensity (greatness) of the reaction.
Describe in your own words what you think will happen to the food coloring using the different types of milk?  Which one will have a bigger reaction?

Skim:__________________________________________________________________

1 %: ___________________________________________________________________

3.25%: _________________________________________________________________

10%: __________________________________________________________________

33%:___________________________________________________________________

Now let’s see what actually happens!  You will need: 5 pie plates, 4 different food coloring, 5 Q-tips, and dish detergent.  You will be provided by your teacher with a small container of dish detergent. 
Pour 50 ml of skim milk in a pie plate.  Place four different food coloring in a square pattern in the middle of the plate.  Have your timer ready and fill your dropper with dish detergent.  Start your timer as drop 4 drops of detergent in the middle of the plate (in the middle of the food coloring spots.  Stop the timer when the swirling stops.  Record the time in the table below.
Repeat this process with the remaining types of milk.
	Type of Milk
	Skim
	1%
	3.25%
	10%
	33%

	Swirling Duration
	
	
	
	
	


Is there difference in swirling duration in the different types of milk?  If so which milk had the shortest time and which had the longest?

________________________________________________________________________________________________________________________________________________

In your group, discuss the explanation of your results above.
In your own words, give reasoning for your results.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Graph your results below.  (HINT: you can use a bar graph with the type of milk on the bottom and the time of swirling on the side)
What can you conclude about the relationship between the fat content in the milk and its reaction (swirling) with detergent?
________________________________________________________________________________________________________________________________________________________________________________________________________________________
Task Two:
What happens to the swirling if we change the temperature of the milk?
Using one type of milk, you will investigate the affect of temperature on the reaction with detergent.  You will use a thermometer to measure the temperature of the milk before carrying out the investigation.  You will also time the reaction (like in task one) to determine the intensity of the reaction.  
What do you think will happen to the reaction if you heat up the milk?

________________________________________________________________________________________________________________________________________________

How do you think the reaction of the heated up milk would differ from that of the cold milk?

________________________________________________________________________________________________________________________________________________
Take the temperature of the 3.25% milk (50ml), record it, and then carry out the investigation without heating.  Record your results in the table below.

Using a measuring cup, heat up 50ml of 3.25% milk in the microwave for 30 seconds.  Take the temperature, record it, and then carry out the investigation.  Record your results in the table below.
	Temperature (oC)
	Swirling Duration

	
	

	
	


In your own words, describe the reaction of the heated milk.
________________________________________________________________________________________________________________________________________________

What effect does temperature have on the reaction?
________________________________________________________________________

In your group, discuss the explanation of your results above.

In your own words, give reasoning for your results.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
What can you conclude about the relationship between temperature of the milk and its reaction with detergent?
________________________________________________________________________________________________________________________________________________________________________________________________________________________
Task Three:

There are four different brands of dish detergent provided by your teacher: President’s Choice, Safeway, Dawn, Palmolive, and Sunlight.  You will be investigating which brand of detergent is a better grease fighter.  Using the same method as above, you will be timing the reaction to determine the intensity.  The better grease fighter will have a longer reaction time.
Discuss with your group and predict which detergent will be a better grease fighter.  Explain why you think so.

________________________________________________________________________________________________________________________________________________ ________________________________________________________________________
Using only ONE type of milk, test the four different dish detergent to determine which one is a better grease fighter.  Use the same method used in task one and two.  Time the reactions and record your results in the table below.
	Type of detergent
	President’s Choice
	Safeway
	Dawn
	Sunlight

	Swirling duration
	
	
	
	


Graph your results below.

In your own words describe the reactions for each detergent.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Which brand was the better grease fighter?

________________________________________________________________________

With your group, look at the active ingredients for each brand.  Discuss the reasoning for your results above.

In your own words explain the reason for the outcome of your investigation.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Is your best grease fighter strong enough to move a boat?!!
If you wish to satisfy your curiosity and extend your learning, then try the following activity!  Pour some milk in a cookie sheet, just enough to cover about half an inch of the sheet.  Using foil paper, make a boat-shaped object.  In the corner of the cookie sheet, add four drops of the food coloring (like you did in the pervious tasks).  Place your boat in a diagonal position close to the food coloring.  Using the dropper, drop 3-4 drops of your best grease fighting detergent in the middle of the food coloring.  What happened?  Did the boat move? How much did it move?  Describe what you saw and explain why you think it happened?
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Part B:
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