Clay Model of Earth
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Learning Goal/Directions:  Build a 3-D model of the interior of the Earth to help visualize the main oblate spherical layers or regions -- inner core, outer core, mantle and crust.  You will build a 3-dimensional model to enhance visualization and illustration of the relative volumes of Earth’s layers.  This activity also provides an opportunity for some practice in problem solving and math skills. You will need to complete this model today in class.
 Step One:  Obtain the materials needed for your group’s earth model.

1 – Modeling Clay (red, yellow, blue, and green)


1 – Plastic Knife

PS: Here is the recipe for play dough if you want to make some at home and build an Earth model with your family.


Play Dough  Recipe

2 cups flour

1/2 cup salt

3/4 cup water (this amount varies with humidity)

Mix flour and salt.  Add 1/2 cup water.  Mix with hands.  Add additional water until mixture forms ball.  Knead until salt feels dissolved (about five minutes).  Results are best if clay mixture is very firm (not overly moist) and smooth. You may need to add  more flour, salt, or  water to make the clay just the right consistency. Be sure your end product is not sticky or overly dry.
Cover or put in plastic bag until ready to use.

***Keep dough mixture under cover or plastic bag because it dries out rapidly in air.
Step Two: Assemble the paper model manipulative with your desk partner. Have the teacher check you off when you are finished.
Step Three: Please use your paper model answers to help fill in the missing parts of the table. You may use your graded Earth Foldable and Fact Labels for additional help if needed. 
Table 1:  Crust, Mantle and Core of the Earth 

	Layer
	Depth Range and Overall Thickness  
	Volume (%) of total Earth
	Suggested

Color
	Layer is Made of?
	Density of the Layer

	Inner Core
	
	1 %
	Red
	
	

	Outer Core
	
	15 %
	Yellow
	
	

	Mantle
	
	82 %
	Green
	
	

	Crust
	
	2 %
	Blue
	
	


Step Four: Carefully unwrap your 4 rectangles of clay that are going to represent the four main layers of the Earth’s interior -- inner core, outer core, mantle, crust. You are going to estimate the volumes of each layer of the Earth and make a model to represent the sizes of each layer in proportion to each other. 
Estimating example: Divide the red clay into 10 equal parts by making nine 1cm marks along the rectangle block of clay. Each of these 10 sections will end up being 10% of the whole piece. Cut through one of those 10% pieces. Make 10 more measurement marks on this cut off piece each of which will end up being 10% of that 10% piece or 1% of the original main piece. Please see the picture below.
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Step Five After carefully and thoughtfully estimating the correct volume of each layer according to the example above, roll each into a separate ball and set aside. DO NOT GET ANY CLAY ON THE CARPET!!!



   Inner Core 1%












Crust 2%

       

Outer Core 15%







            Mantle 82%
Step Six:  Cut the outer core (yellow) sphere exactly in half with a plastic knife. Press lightly and be careful so that you don’t ruin the round shape.  Press a hole exactly into the middle of the flat side of each cut half with your finger or thumb.  This hole or indent should be large enough to fit one half of the inner core sphere into each ½ outer core piece.  
Step Seven: Now place the whole inner core (red) sphere into the hole of one of the two outer core (yellow) halves and close to make one larger sphere. Now, cut the mantle (green) sphere exactly in half and repeat the same process.
Step Eight: After placing the outer core into one of the holes of the mantle, press both mantle pieces evenly together to firmly attach all of the spherical layers.

Step Nine: Try to flatten the clay for the crust (blue) sufficiently to cover the surface of the mantle.  Are you successful at accomplishing this step? Explain why or why not? 
Step Ten: Take your plastic knife and carefully cut your complete model into ½ and then ½ again to end up with four 1/4 size pieces and to expose the layers. Your 4 slices should look like orange slices. Try not to press to hard on the plastic knife to avoid messing up the true shape of the model earth. Each person may obtain 1 sandwich baggie to take a ¼ size piece home.The clay must be picked up right after school. It is not allowed during the school day and is not to be taken out of the bag until you are home in order to avoid messes in the school and on the busses. 
Questions: 

1.  Compare your team’s model with others. Are all of the models in the class the same? Why or why not?
2. What does the clay model represent really well?
3. What does the clay model not represent very well?

4.  What did you learn from making the model that you didn’t expect? 
5.  Please take a look at the chart on page 1 of this handout. Which layer has the greatest density? 

6. How can the inner core be the densest but have the smallest volume? Explain 
