The Dirt on Soap Caper
5th and 6th grade 30 minute presentation or 60 minute student participation program

(Concepts: Physical Properties and Physical Change)

It was a cold night. The natural gas was shut off after a city construction worker put a hole in the pipe outside of town while trying to bury a new pipe to replace an old, deteriorating pipe. Manuel's mom wanted to heat some water for his family so they could wash their hands before dinner. But, alas, the kitchen stove used gas. She decided to use the microwave instead. After warming the water, Manuel’s mom thought it might be a special treat to also have warm soap. She placed a bar of Ivory soap on a paper plate, put it in the microwave, and started the oven. Then, she left the kitchen to let the family know that dinner was ready and they had warm water AND warm soap to use for washing. When everyone returned to the kitchen, they were amazed at what they saw. Let's find out what surprised them so and what Manuel discovered when he decided to investigate!
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Time: 

30 minutes as a Demonstration/Presentation: 
· 2 bars of Ivory soap (must be Ivory)

· large clear container in which to float the soap

· paper plate (not Styrofoam)

· microwave oven 
Presenter should wear goggles, apron, and long, loose hair tied back. If done in student groups, students follow these safety precautions also.

60 minutes by students (in groups of four): 
· ¼ bar of Ivory Soap (must be Ivory)

· paper plate (not Styrofoam)

· microwave oven (shared by all groups.) 

Students should wear goggles, apron, and long, loose hair tied back. 

Problem:  What will happen if a bar of Ivory Soap is heated in a microwave?
Observations (in large group): List what is already known or observed about a bar of Ivory soap. 

Some coaxing/questioning may be required. Safety observation – “Never taste anything in the lab!”
Examples of physical properties may be:

· solid
· color – white

· smell – clean, mild

· light weight

· texture – fairly smooth

· word “Ivory” on the bar

· lathers and bubbles in water

· floats (some may have observed this at home, but it should be demonstrated at this time) Infer that it is less dense than water. 

· shape – rectangular prism

· harder than ___?___, but softer than ___?___

· soft enough to press fingernail into 

· tastes soapy: "Tastes soapy? If you know that, then you tasted it. Too much and we will have the perfect example of grossology! Eating too much soap causes diarrhea!" (They don’t taste it but may have at some time gotten soap in their mouths.) This is a good time to bring up that often times diarrhea while camping is caused by dishes being rinsed in a pan of water that is somewhat soapy. 

· Numerous other observations may be made by the students. Embrace their creativity. 
Hypothesis:  If a bar of Ivory Soap is placed in a microwave oven and cooked, it will...
For safety purposes: The room should be well ventilated. Students with asthma or allergies should be given the options of standing at the back or leaving the room. Students should sit in or stand behind chairs in a semicircle at least 5 feet away from the microwave and be able to see into the oven. 

Procedure:      

1. Place Ivory Soap on a paper plate.

2. Place plate with soap in center of microwave.

3. Microwave on “high” until any reaction stops.

4. Observe and record results. (Discuss as time allows)

Results:  

What happened? (Answers will vary.)
What changed?


· shape 

· volume

· density

· texture (softer)
· no word “Ivory” left on it
· other?

· Smell (stronger odor) Great connection to heat’s affect on the motion of molecules.

What did not change?

· color - white

· solid 

· light weight 

· floats (demonstrate again)

· lathers and bubbles in water

· odor is same odor but stronger

· other?
Conclusion: 
Was your hypothesis correct or incorrect? Explain. (Answers will vary.) 

Was the reaction chemical or physical? (Physical) How do you know? (It is still Ivory soap - demonstrate by washing your hands with it. In a physical change, the substance remains the same. In a chemical change, a new substance is formed.)
What caused the changes? (Microwave heated water molecules.) 
What happens when molecules, such as the water molecules in the bar of soap, are heated? (As the water molecules in the bar of Ivory soap are heated, they become more excited (increased in energy). The molecules move faster and faster, pushing outward on the soap molecules causing the expansion of the molecules outward.)  
5th and 6th grade Arkansas Science Frameworks:

NS.1.5.1 Make accurate observations

NS.1.5.2 Identify and define components of experimental design used to produce empirical evidence:  hypothesis, replication, sample size, appropriate use of control, use of standardized variables

NS.1.5.5 Communicate results and conclusions from scientific inquiry 

NS.1.5.9 Define and give examples of hypotheses

PS.5.5.2 Conduct scientific investigations on physical properties of objects 

PS.5.5.3 Identify common examples of physical properties: length, area, texture, odor, elasticity, mass, perimeter, taste, color
PS.5.5.4 State characteristics of physical changes 

PS.5.5.5 Identify characteristics and common examples of physical changes

PS.5.5.7 Demonstrate the effect of changes in the physical properties of matter 

PS.5.5.8 Model the motion and position of molecules in solids, liquids, and gases in terms of kinetic energy

PS.5.5.9 Conduct investigations demonstrating expansion and contraction

NS.1.6.1 Verify accuracy of observations

NS.1.6.2 Apply components of experimental design used to produce empirical evidence: hypothesis, replication, sample size, appropriate use of control, use of standardized variables

NS.1.6.5 Communicate results and conclusions from scientific inquiry 

PS.5.6.2 Compare and contrast characteristics of physical and chemical properties 

PS.5.6.8 Conduct investigations comparing and contrasting physical and chemical changes

PS.7.6.4 Investigate the transfer of energy in real world situations: conduction, convection, radiation, 

PS.7.6.1 Classify examples of energy forms: chemical, electromagnetic, mechanical, thermal, nuclear
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The ‘Dirt on Soap’ Caper
Name:____________________________ Date:________________
In groups of 4, collect these materials:

· ¼ Ivory Soap bar

· Paper plate

· Goggles for each partner

· Microwave oven (shared with class)

· Data sheet

· Pencil

Hypothesis: If a bar of Ivory Soap is placed in a microwave oven and cooked, it will... _____________________________________________________________________
Procedure:      

1. Place Ivory Soap on a paper plate.

2. Place plate with soap in center of microwave.

3. Microwave on “high” until any reaction stops.

4. Observe and record results. (Discuss as time allows)

	Observations before experimentation
	Observations after experimentation


	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	Was your hypothesis correct or incorrect? Explain. 
Was the reaction chemical or physical? How do you know? 

What caused the changes? 
What happens when molecules, such as the water molecules in the bar of soap, are heated?



�





�








PAGE  
1

