Rock Cycle/Weathering
Theme:  System

5E Lesson (Grades 4-6)

Objectives:

The students will…
1. identify rocks based on one observable property.

2. identify rocks based on two observable properties.
3. identify each part of the rock cycle 

TEKS

4.10

The student knows that the natural word includes earth materials and objects in the sky.

The student is expected to:

A. observe effects that require time for change to be noticeable including growth, erosion, dissolving, weathering and flow.

ENGAGE

Read

The Magic School Bus Inside the Earth
Joanna Cole and Bruce Degen

EXPLORE #1

A Stone’s Throw (AIMS April 2004)

Materials:

1 set of physical property cubes

1 set of rocks (12-15)

1 centimeter ruler

Students will need to identify their rocks based on the following characteristics:

	Rock
	Larger than 

4 cm
	Rough
	Jagged
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	Smaller than 4 cm
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	Rock
	Sparkles
	Striped
	Multi-colored
	Light colored
	One color
	Dark Color
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EXPLORE #2

Chip Off The Old Block

Objective:


To simulate the formation of sedimentary, metamorphic and igneous rocks using chips.

Materials:


Wax paper, chocolate chips, white chocolate chips, butterscotch chips cinnamon chips, sharp scissors, aluminum foil, metric ruler, 2 heavy books, aluminum pie plate, hot plate, oven mitts

Procedure:

1. Cover your work area with a sheet of wax paper and place one type of chips on it.  Shave the chips into small pieces with a knife or scissors.

2. Repeat step 1 for the other chips, making sure to keep the shavings in separate piles.

3. Fold the sheet of aluminum foil in half.  Place the foil on your workspace, and open it so that the crease is in the middle. 

4. Sprinkle one type of chip shavings to one side of the crease in the foil within a 4 X 4 cm square.  Pat the shavings to make an even layer, and use the edge of the knife to scrape the shavings into the square.  Be careful not to tear or cut the foil.

5. Repeat step 4 with the other three types of shavings, making layers of each flavor on top of the previous layer of shavings.  Each layer represents a layer of sediment.

6. Fold the top half of the foil over the chip layers.  Place this foil package between two heavy books, and apply light pressure for 2 seconds.  Remove the foil package from the books, and open the package.

7. Place the candy – chip “rock” back in the foil, and put the foil between the two books again.  This time, two students should press as hard as possible against the books for one minute.  Remove the package from between the books, and open the package.

8. Now place the aluminum pie plate on the hot plate.  Then place the package in the pie plate, and turn on the hot plate.  Be sure the package is open slightly at the top so that you can observe what happens.

9. Turn off the hot plate, and allow your rock model to cool and harden completely.  Then observe.

Observations:

1. In your model of the rock cycle, what do the following items represent?

a. The whole chips –

b. The knife or scissors –

c. The chip shavings –

2. What happened to the chips when slight (2 second) pressure was applied by the books?

3. What kind of rock formation did the pressure simulate?

4. What do the books represent in this simulation?

5. What happened to the chips when heavy (2 minute) pressure was applied?

6. What rock process was being simulated?

7. What does pushing the books down represent in this simulation?

8. What happened to the chips when you heated them on the hot plate?

9. What does the hot plate represent?

10.  What type of rock does the cooled candy simulate?

Analysis:


Explain two ways the simulation in this lab does not accurately portray the rock cycle that occurs in nature.

EXPLAIN
The Magic School Bus Inside the Earth is a great vocabulary resource.  Students will complete the vocabulary list using the book.  

	Igneous rock- rock formed from melted rock


	Metamorphic rock- rock formed from extreme heat and pressure


	Sedimentary rocks- rock formed through the settling of dust, sand, and small rock.



	Stalactite- cones formed in a cave from dripping limestone on the ceiling


	Stalagmite- cones formed in a cave from dripping limestone on the ground



What are rocks made of?

Rocks are made of minerals, some minerals are seen in rocks as sparkles or specks.

What is soil?

Soil is made of ground-up rock, mixed with clay, bits of organic matter and small pebbles.  

Deposition:  the deposit of weathered materials.

Erosion: the moving of worn-down rock and soil to another place.

Weathering:  the wearing away of rock over time.
Online Fieldtrip for further information on the Rock Cycle

http://geoexplorer.tamu.edu/bigbend/index.html
ELABORATE

Purpose:  The purpose of this experiment is to demonstrate how water can erode and dissolve away a simulated mountain over time.  We will also be looking at how and where mud and sand flows and is deposited.

Question:
What is the relationship between the amount of water and the amount of dirt eroded?  
Independent Variable: (amount of water)
Dependent Variable: (amount of dirt)
Hypothesis:  I predict…. 
Materials:

· A plastic or metal pan

· Blocks or books to elevate one end

· A dirt clod or a simulated mountain made from dirt

· A plastic beverage bottle

· A ring stand or way to suspend the bottle

· A pin to make a hole in the plastic bottle

· Water

· Beaker

Procedure:

1. Place a dirt clod at one end of a cake pan.
2. Elevate the end with the clod to simulate slope of terrain.
3. Suspend plastic beverage bottle with hole poked in one end in bottom over the dirt clod.

4. Allow 100 ml water to drip over dirt clod until water is gone.

5. Have students measure the amount of dirt at the bottom.
6. Repeat #4 and #5 with 200 ml, 300 ml and 400 ml of water.

7. Discuss how the properties of erosion, deposition, flow and weathering are demonstrated for both.  

Data Table
	Water
	Amount of Dirt at top
	Amount of dirt at bottom

	100 ml
	
	

	200 ml
	
	

	300 ml
	
	

	400 ml
	
	


 Graph
(Plot the data on a graph)

Results

(Students should explain what the data plotted on the graph means.)

1. ________________________________________________________________________________________________________________________________________________________________________________________________

2. ________________________________________________________________________________________________________________________________________________________________________________________________

3. ________________________________________________________________________________________________________________________________________________________________________________________________

Conclusions
(Students should summarize what the entire experiment is about and include the question, hypothesis and findings.)
1. ________________________________________________________________________________________________________________________________________________________________________________________________.

2. ________________________________________________________________________________________________________________________________________________________________________________________________

3. ______________________________________________________________________________________________________________________________________________________________________________________________

Recall:

1. What is deposition?  

2. What is erosion?
Data Gathering:
1. What do you see happening to the soil?

2. What is happening when you add more water?
Data Processing:
1. What would happen if we changed the type of liquid?

2. What would happen if changed the width of the pan?
Evaluate:

1. What would happen if we changed the height of the pan?

2. Which amount of water is causing the most erosion?

EVALUATE
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Teachers will need to white out the three different stages and have fill in the different types of rock.[image: image2.png]



