	Grade 4
	Lesson:  1-3
Weathering
	Reference to English

	Standard(s):  1.OA.1             Domain: 

	Content Objective(s):
	Language Objective(s):

	Identify the processes of physical weathering and break down rocks at Earth’s surface.


	Distinguish between weathering and erosion.

	Essential Understanding:

	Academic Vocabulary for Word Wall:
Listen:
Read:
Write:
Speak:

	Materials:

· “My Rocks and Soil Book” (1 per student)
· Paper Cups (2 per group)
· Salt
· Colored Chalk (2 pieces per group)
· Plaster of Paris
· Bean Seeds
· Paper towels
· Sandstone
· Plastic Bottle
· Clay
· Drinking Straw
· Vinegar
	Additional Lesson Vocabulary:

Sentence Frames: 

	Lesson:  Weathering
	Instructional Time:

	Opening: (10 minutes) 
T: What is stronger, wind or a rock?

T: What is stronger, water or a rock?

T: What is stronger, a plant or a rock?

T: What is stronger, ice or a rock?

· Have the students circle their predictions in their “My Rocks and Soil Book.”
Introduction to New Material (Direct Instruction): (7 minutes)
T: Do rocks always stay the same size?  (no)

T: Sometimes rocks are broken into smaller pieces.  (Note:  You may want to demonstrate this with a piece of shale or sandstone.)

T: Weathering is the process of breaking down rocks, minerals, and other materials into smaller pieces.  There are two types of weathering, physical and chemical.  Record this definition in their “My Rocks and Soil Book.”

T: Let’s investigate some ways that weathering can occur.

Guided Practice: (10 minutes)

Wind as an agent of Physical Weathering:

· Give groups of students a cup half-filled with salt and a colored piece of chalk. Have them take turns stirring the colored chalk through the salt. 
T: Two things will happen: the salt will be colored and the chalk piece will wear away. 

· Relate this to wind blowing sand on rocks and wearing them away like the formations seen in southern Utah. (Instead of wind blowing sand against Arches, tell them the chalk represents Arches and they are moving Arches through the sand.) 
· Have the students illustrate and describe the activity and how it demonstrates weathering in their “My Rocks and Soil Book.”
Plant Growth as an agent of Physical Weathering: 

· Explain that Plaster of Paris hardens and will represent rocks in this demonstration. 
T: Mix the Plaster of Paris quite well and pour into a disposable 16 oz. cup. 

T: "Plant" several bean seeds in the wet mix so that some are covered and are just below the surface and the others are resting on the surface (about half submerged). 

· Assign a student to keep a wet folded paper towel on top of the cup. It must be moistened every day. (Soaking the seeds  for 24 hours ahead of time will accelerate their growth.) 
· Ask students to predict what will happen to the seeds. 
T: Over the course of two to three weeks you will see the seeds sprout. As they do, small fragments or flakes of the Plaster of Paris will break away. These flakes represent rock flakes broken away from large rocks as plants take root and grow on them. 

· Have the students illustrate and describe the activity and how it demonstrates weathering in their “My Rocks and Soil Book.”
Running Water as an agent of Physical Weathering:

T: Rub two pieces of sandstone together and notice the pile of sand that collects. 

T: Fill a plastic bottle 3/4 full of water. 

T: Drop in three or four small pieces of sandstone. 

T: Make sure the top is screwed on tightly. Have students observe the clean, clear water, and the shape of the rocks. 

T: Shake bottle vigorously for three minutes. 

T: Examine the water.  How has it changed? 

T: Remove the stones. How have they changed?  Observe the weathering (rounded edges). 

· Have the students illustrate and describe the activity and how it demonstrates weathering in their “My Rocks and Soil Book.”
Independent Practice: (6 minutes)
Ice as an agent of Physical Weathering:

· Plug the end of a drinking straw with clay.  The clay should extend into the straw at least one inch.
· From the other end, fill the straw with water.  Plug that end with clay also.
· Use a marker to mark the ends of the clay on the straw.
· Place the straw in the freezer.  Try to keep it level.
· Allow sufficient time for freezing.


	· Ask the students to predict what will have happened to the clay and the water.
· Show the straw and have the students measure the movement of the clay.  The clay will act as a rock does when the water is frozen and grows in size as it freezes.
· Discuss how this relates to the breaking down of rocks on a larger scale. Compare this to autumn rains filling cracks in the rocks (and sidewalks) then freezing during the winter. 
· Have the students illustrate and describe the activity and how it demonstrates weathering in their “My Rocks and Soil Book.”
Closing: (4 minutes)

Acid Rain as an agent of Chemical Weathering:

· Carve a small design into a piece of chalk.
· Use a small piece of clay and stand the chalk upright.
· Let’s make some acid rain.  Mix 2 tablespoons of vinegar (a strong acid) into ½ cup of water.  
· Drop the acid rain mixture onto the piece of chalk.  Continue until the students can see a change.
· Have the students illustrate and describe the activity and how it demonstrates weathering in their “My Rocks and Soil Book.”
 


