Module:  Processes That Shape the Earth
Topic Area:  Atmosphere

Benchmark/Lesson: 
Lesson 1  SC.D.1.2.1
  The Rock Project


                      

Lesson 2  SC.D.1.2.4    Earth’s Restless Surface




Lesson 3  SC.D.1.2.5
  Whose Fault is it?




Lesson 2: Earth’s Restless Surface

Objectives

Students use common materials to explore the effects of water on exposed soil on both a level surface and a slope. They then use the same technique to explore the effects of water on a covered slope. Students collect data throughout the activity.
Background
The surface of the Earth is always in a state of constant change; being constantly remodelled by powerful natural forces.  The Earth’s surface changes because of volcanoes and earthquakes, water and wind, and even living organisms.  Erosion is also another way Earth’s surface features are changed.  

Erosion is the removal of rock and soil by natural processes, especially from running water, glaciers, waves, and wind. Through erosion the surface of the earth is constantly being sculptured into new forms. The shapes of continents are continuously changing, as waves and tides cut into old land while silt from rivers builds up new land. As streams and rivers cut their channels deeper, gullies become ravines and ravines become valleys.

Water plays an important role in erosion by carrying away material that has been weathered and broken down.  When an area receives more water than the ground can absorb, the excess water flows downward, to the lowest possible level, carrying any loose material with it.  

Glaciers also create erosion.  Even though a glacier moves slowly, it can gradually remove loose material from the surface as it travels downward.  Also, glaciers may have rock fragments embedded in the bottom; this will act as a harsh scrubber, grinding the ground as it goes.

Coastal erosion results from ocean waves and currents and are especially more severe during storms such as hurricanes.  Erosion also results from wind, especially in dry climates with minimal vegetation.  

Math Skills

Measurement 

Data Analysis

Science Processes:

Observing

Investigating

Recording

Discussing

Materials

Per each group of 2: 

Newspapers on table surfaces and floor (to ease clean-up) 

Pie pan 

2 small paper cups 

Toothpicks (for the teacher to prepare the cups)

Moist sand 

Water 

Tissue 

Ruler 

Engaging Questions

1. What is erosion?

2. Why is it important to study erosion? 

3. What causes erosion?  

4. What does erosion do?

Teacher’s Procedure

1. Before the day of the experiment have the following:

a. 2 sets of cups for each group of 2 students:  1 cup with holes along the bottom (made from toothpicks) and the other as is.

b. Copies of the various worksheets.

2. Introduce the topic of erosion.

3. Divide the class into groups of 2.

4. Have each group designate a person to collect the materials according to their lab sheet.

5. Within the groups of 2, one records and the other performs the experiment.  Then they switch in the second and third parts.

How to Manage the Demonstration

1. Groups of two allow the students to participate more.

2. Lead the students to the process of erosion that can slowly or rapidly take place all the time. 

Student Procedure

Plain 

1) Fill the pan with sand but leave some space towards one edge. 

2) Smooth the sand flat so it fills the whole pan to form a "plain". 

3) Measure the space between the edge of the pan and the edge of the sand.

4) Fill a second cup with water. 

5) One student holds the cup with holes above the center of the "plain". 

6) Another student gently pours the water from the other cup into the cup with holes. 

7) Watch what happens and record the observations on the worksheet. Measure the distance the sand moved on the worksheet.

Mountain without grass 

1) Fill the pan with sand keeping space between one edge of the pan and the sand.

2) Shape a pile of sand into a "mountain". 

3) Measure the space left between the sand and the pan.

4) Re-use small cup with holes. 

5) Fill a second cup with water. 

6) One student holds the cup with holes above the center of the "mountain". 

7) Another student gently pours the water from the other cup into the cup with holes. 

8) Watch what happens and record the observations on the worksheet. Measure the distance the sand moved on the worksheet.

Mountain with grass 

1) Fill the pan with sand. 

2) Shape a pile of sand into a "mountain" like before.

3) Pretend to grow grass all over "mountain" by covering it with a tissue. 

4) Pat the tissue down lightly so that it is touching the sand everywhere. 

5) Measure the space between the sand and the edge of the pan.

6) Re-use the small cup with holes. 

7) Fill a second cup with water. 

8) One student holds the cup with holes above the center of the "mountain". 

9) Another student gently pours the water from the other cup into the cup with holes. 

10) Watch what happens and record the observations on the worksheet. Measure the distance the sand moved on the worksheet.

Drawing Conclusions/Discussion Questions:

1. What did you observe?

2. What does the water represent?

3. What conclusion can you draw about the different “land types?”

4. What can you conclude about the difference in measurements?

5. What other things can prevent erosion?

Extended Activities:

1. Try the same experiment, but use ice cubes instead of water (glaciers).  How do the results differ/remain the same?  Teacher would prepare ice cubes instead of cups ahead of time.  To have variation, can use two types of ice cubes:  Freeze some with just water and others add a little sand to the bottom of the ice tray and then add water.

2. Discuss how the Grand Canyon was formed. http://www.kaibab.org/geology/gc_geol.htm

3. Discuss the Montauk Lighthouse erosion problem.  http://www.montauklighthouse.com/erosion.htm

Interdisciplinary Activities:

1. Math: Have the students graph their measurements as a class.  They can compare their data.

2.  Language Arts:  Have students write about erosion that they have encountered either in the movies, TV, at home etc.

3. Geography:  Have students identify what parts of the world have glaciers.  

Suggested Sources/Websites:


http://encarta.msn.com/encnet/refpages/RefArticle.aspx?refid=761555067 

http://student.biology.arizona.edu/sciconn/earthscience/erosion.html

" 


http://encarta.msn.com/encnet/refpages/RefArticle.aspx?refid=761555067 

http://student.biology.arizona.edu/sciconn/earthscience/erosion.html



Student Experiment Packet will include:

· Materials

· Procedure

· Drawing Conclusions/Discussion Questions
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