Lesson 1: Earth’s Layers

Objective
	· Understand how Earth is dynamic and how moving plates form ocean basins, mountain ranges, islands, volcanoes, and earthquakes.
· Identify the three general categories of plate boundaries recognized by scientists: convergent, divergent, and transform.


Time needed
	Prep time: 
Class time: 45 minutes


Materials
	· Play-Doh
· Plastic knives
· Paper plates
· Example bags of: nails, screws, older coins, soda cans, aluminum foil, pencil lead.


Standards
	Practices
☐Asking questions
☐Developing and using models
x Planning / carrying out investigations
☐Analyzing / interpreting data
☐Math / computational thinking
☐Constructing explanations                      ☐Engaging in argument from evidence
☐Obtaining / evaluate / communicate
	Crosscutting Concepts
x Patterns
x Cause and effect: Mechanism / explanation
☐Scale, proportion, and quantity
☐Systems and system models
☐Energy / matter: Flows, cycles, conservation
☐Structure and function                              ☐Stability and change

	Disciplinary Core Ideas and Concepts
ESS1.C:  The History of Planet Earth
ESS2.B:  Plate Tectonics and Large-Scale System Interactions




Background Information
	The structure of Earth can be defined mechanically and chemically. Mechanically, it can be divided into lithosphere, asthenosphere, mesospheric mantle, outer core, and the inner core. The interior of Earth is divided into 5 important layers. Chemically, Earth can be divided into the crust, lithosphere, asthenosphere, outer core, and inner core.
The crust is the thin outermost layer of the earth. It makes up only one percent of the earth’s mass. This consists of the continents and ocean basins. The crust has varying thicknesses, ranging from 35-70km thick in the continents and 5-10 km thick in ocean basins.

The lithosphere remains rigid for very long periods of geologic time, in which it deforms elastically and through brittle failure. The lithosphere is broken into tectonic plates
The outer core is made up of iron and nickel and is very dense. As the Earths rotates, the liquid outer core spins, creating the Earth’s magnetic field.

The inner core is made of solid iron. Many scientists believe it is kept in the solid state because of the extreme pressure from the other layers.


	Engage

	Have students get into pairs and share their ideas for the following questions:

· What do you think the Earth is made of?

· What do you think the Earth would look like if we cut it in half?  The Earth has different layers, do you think that they would all look the same?  Are they all made up of the same thing? 

· How many layers does Earth have? 

5 layers: The Crust, the Upper Mantle, the Mantle, the Outer Core, and the Inner Core. 

· Which layer do we live on?

The Crust.


	Explore

	1. Inform students that they will be making a model Earth, from the inside out.  Ask students: Earth has a specific layout, just like buildings and skyscrapers; what do you think Earth’s layout is? Write their ideas on the board.  
a. Earth is made up of layers, just like buildings and skyscrapers have different floors or stories. Earth has five different layers, or stories.
2. Hand out Work Sheet 1; Tell students that they will be able to color in and label the layers of the Earth as they complete the first activity. 

3. Have students take a small bit of Play-Doh and roll it into a ball. Tell them this is the inner core of their “Earth.” 

4. Have students flatten out a thick layer of Play-Doh (each layer of Play-Doh should be a different color then the previous layer) they will then add this to their “Earth,” completely covering the inner core.  Tell students that this layer is the outer core. 

5. Have students create a slightly thicker layer than before and add it to their “Earth.” Tell students that this is the asthenosphere. 
6. Have students create a thin layer and add it to their “Earth.” Tell students that this is the lithosphere. 

7. Have students create a very thin layer and add it to their “Earth.” Tell students that this is the last layer of their Earth. Ask students what they think this layer is called. (The Crust.) 

8. Have students place their “Earth” on a paper plate and carefully slice it in half. Have students get into groups of two and take turns telling each other about their “Earth’s.”




	Explain

	Taking their halves of the Earth have students examine them and think about what each layer does, if it’s hard or soft, and what it is made of.  Using Worksheet 2, have students share in pairs what the items on the sheet and in the bag have to do with the different layers of the Earth. Starting with the Inner crust and working your way out have students answer these questions:

For the Inner Core: 

· What do you think this part of Earth does?

· Creates a force field, an invisible layer, which protects Earth from radiation, harmful rays, from the sun. 

· Is this part of Earth a solid (hard) or liquid (soft)?

· Solid, due to the pressure (how much it is squeezed) of the layers on top of it. 

· Earth is made up of different minerals and metals. What do you think this part of Earth is made of?

· Iron.  Like nails and screws. 

For the Outer Core: 

· What do you think this part of Earth does?

· This part of Earth spins around the inner core, creating a magnetic field. This lets us use magnets and compasses.

· Is this part of Earth a solid (hard) or liquid (soft)?

· The outer core is liquid. Why do you think it is liquid?


· Because it is incredibly hot the closer you get to the center of the Earth. 

· What do you think this part of Earth is made of?

Iron and Nickel. Iron, just like above; Nickel, like coins
For the Asthenosphere:

· What do you think this part of Earth does?

· This part of the Earth is that lava that would erupt from volcanoes and provides an explanation for plate tectonics. (Write plate tectonics on the board to come back to later.)

· Is this part of Earth a solid (hard) or liquid (soft)?

· This is actually a soft-solid. Kind of like pudding or apple sauce. 

· What do you think this part of Earth is made of?

· Iron. Like screws and nails and bolts.  

· Magnesium. Magnesium is interesting because it is a mineral. Some people take magnesium as a vitamin. 

· Aluminum. Like aluminum foil or soda cans. 

For the Lithosphere: 

· What do you think this part of Earth does? 

· The lithosphere is broken into plates that fit together like a puzzle. These plates move with help from the mixing of the asthenosphere. Because these plates move Earth is able to have the topography it has today. Topography is a fancy word for mountains, valleys, coastlines, and deserts. 

· Is this part of Earth a solid (hard) or liquid (soft)?

· This part of earth is solid, and very hard; like a glass.  

· What do you think this part of Earth is made of?

· Sodium, like table salt.
· Potassium, can be found in bananas.
·  Calcium, like we drink in milk.
·  Magnesium, like the vitamin explained before.
· Aluminium, like the foil or soda cans. 
· Iron, like screws, and nails. 
· Lead, like the lead we use in pencils. 

For the Crust:

· What do you think this part of Earth does?

· The crust gives people a place to live on. It acts like a barrier between people and the hot interior of the Earth.


· Do you think there is only one type of crust? What types are there?

· There are two types of crusts; Oceanic, and continental. Like their names the oceanic crust is the crust over the ocean and is thin like a thin crust pizza. The Continental rust is very thick, like a deep-dish pizza. 

· Is this part of Earth a solid (hard) or liquid (soft)?

· Hard.


	Elaborate

	You can use YouTube videos to add addition information for students. 
    http://www.youtube.com/watch?v=Q9j1xGaxYzY 

    http://www.youtube.com/watch?v=aoV4dmXIt_8 

    http://www.youtube.com/watch?v=dzm-VkphoGw 

    


Resources
	Additional Resources
Resources Used:

The Crafty Classroom
      http://www.thecraftyclassroom.com/CraftGeologyEarthLayers.html 

Geology for Kids – The Earth’s Crust, Mantle, and Core

     http://www.kidsgeo.com/geology-for-kids/0020-crust-mantel-core.php 

Enchanted Learning: Label the Earth

     http://www.enchantedlearning.com/subjects/astronomy/activities/label/labelearth.shtml 


Earth Layers: Worksheet 
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Earth Layers: Worksheet 2
Match the pictures to their names and then which layer they are in. 
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