SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area: 
	Eighth Grade Science                            

	Recommended  Days of Instruction:  1
(for this lesson only; NOT for this indicator)
	(one day equals 55 min)

	Standard(s) addressed:  8-3

	The student will demonstrate an understanding of materials that determine the structure of Earth and the processes that have altered this structure. (Earth Science)

	Earth’s Structure and Processes

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	8-3.7:  Illustrate the creation and changing of landforms that have occurred through geologic processes (including volcanic eruptions and mountain-building forces).


	SC Science Standards Support Guide Resource List
https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
SC ETV Streamline 
http://etv.streamlinesc.org
“Part Two: Mountains, Volcanoes, and Earthquakes” (11:12)  http://player.discoveryeducation.com/index.cfm?guidAssetId=97F4797B-0A6D-4DB1-867C-77E4EBA17051 
Additional Resources:

“Mountain Building” http://www.nps.gov/brca/forteachers/landformact4.htm 
How do different forces affect the earth? 

(Lead into 8-3.8 Earthquakes) http://scearthquakes.cofc.edu/educators/toolkits/SpaghettiFaults.pdf
U.S. Geological Survey’s “This Dynamic Earth” http://pubs.usgs.gov/gip/dynamic/dynamic.pdf
Smithsonian National Museum of Natural History “Dynamic Earth” http://www.mnh.si.edu/earth/main_frames.html 
SC Department of Natural Resources  (SCDNR) http://www.dnr.sc.gov/geology/Education.htm 

Geology and Earth Science  http://www.geology.com 
Landform Resources for Educators by the National Park Service (NPS) http://www.nps.gov/brca/forteachers/landforms.htm 

Volcano Resources for Educators by the US Geological Society (USGS) http://volcanoes.usgs.gov/about/edu/index.php
Information about Volcanoes on Jupiter (NASA) http://teachspacescience.org/graphics/pdf/10000302.pdf
The Southern California Integrated GPS Network Education Module 

Through animation and text, this website explains the various stresses that cause faults: http://scign.jpl.nasa.gov/learn/plate6.htm 


	See Science Module 8-3.7

	From the South Carolina Support Documents:

The objective of this indicator is to illustrate the creation and changing of landforms due to volcanic eruptions and mountain-building forces; therefore, the primary focus of assessment should be to give illustrations of these concepts or use illustrations to show understanding of landforms resulting from volcanic eruptions and mountain-building forces through diagrams, pictures, and word descriptions.  
However, appropriate assessments should also require student to interpret diagrams that show varying aspects of these concepts; compare the various stresses and the resulting landforms; or recognize the basic components of a volcano’s structure that contribute to the creation or changes of the landscape.  




Eighth Grade

Science Module 

8-3.7
Earth’s Structures and Processes

Lesson A
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From the South Carolina Science Support Documents:

Indicator 8.3.7:  Illustrate the creation and changing of landforms that have occurred through geologic processes (including volcanic eruptions and mountain-building forces).
Taxonomy level: 

Understand Conceptual Knowledge (2.2-B)
Previous/future knowledge: Volcanic eruptions as a natural process were introduced in 3rd grade (3-3.8). In 5th grade (5-3.1), volcanic eruptions were explained as to how they affect Earth’s oceans and land. Mountain-building forces are new to this grade as is the concept of how these processes create and change landforms. Additional crustal changes due to forces from plate tectonic activity are part of high school Earth Science (ES-3.4).

It is essential for students to know that the landforms of Earth can be created or changed by volcanic eruptions and mountain-building forces.

Volcanic Eruptions

· Volcanic eruptions are constructive in that they add new rock to existing land and form new islands. Volcanic eruptions can be destructive when an eruption is explosive and changes the landscape of and around the volcano.

· Magma from the mantle rises to Earth’s surface and flows out an opening called a vent.

· Magma that reaches Earth’s surface is known as lava.

· The vent as well as the mountain that forms around it from cooled lava, ash, cinders, and rock is called a volcano.

· Most volcanoes occur along plate boundaries; an area in the Pacific Ocean where volcanoes are common is called the Ring of Fire.

Mountain-building forces

· Forces, or stresses, that cause rocks to break or move are:

· Tension—forces that pull rocks apart

· Compression—forces that push or squeeze rocks together

· Shearing—forces that cause rocks on either side of faults to push in opposite directions

· Forces or stresses (for example, tension and compression) on rocks in the lithosphere can cause them to bend and stretch.

· This bending and stretching can produce mountain ranges.

· If pressure is applied slowly, folded mountains form.

· Forces or stresses (for example, tension, compression, or shearing) great enough to cause rocks to break can create faults. Faults are places in Earth where the rocks break. There are three types of faults:

· Normal fault – caused by tension forces

· Reverse fault – caused by compression forces

· Strike-slip fault – caused by shearing forces

· If normal faults uplift a block of rock, a fault-block mountain forms.

It is not essential for students to know the various types of volcano cones and how they form or the landforms that result when magma fails to reach the surface. The formation of anticlines, synclines, and plateaus are not essential at this time.

Assessment Guidelines:

The objective of this indicator is to illustrate the creation and changing of landforms due to volcanic eruptions and mountain-building forces; therefore, the primary focus of assessment should be to give illustrations of these concepts or use illustrations to show understanding of landforms resulting from volcanic eruptions and mountain-building forces through diagrams, pictures, and word descriptions. However, appropriate assessments should also require student to interpret diagrams that show varying aspects of these concepts; compare the various stresses and the resulting landforms; or recognize the basic components of a volcano’s structure that contribute to the creation or changes of the landscape.

Teaching Indicator 8-3.7:  Lesson A – “Mountain-building Forces”
Instructional Considerations: 
This lesson is an example of how a teacher might address the intent of this indicator.  The STC kit Catastrophic Events and FOSS kit Earth History both provide an opportunity for conceptual development of the concepts within the standard. NOTE:  This lesson does NOT adequately address the entire content included within this standard.  
Misconceptions:

Some incorrect beliefs children often hold include but are not limited to:

· Mountains are rapidly created

· Continents do not move.

· The Earth is 6-20 thousand years old

· There is a layer of water under the soil.
River valleys were created by earthquakes or movements of the earth.
Mountains and valleys have always been on Earth.
Earthquakes are caused only by explosions from volcanoes.

· Geological processes occurring over millions of years formed the continents, oceans, mountains, coastlines and other landscapes we see today. But those fantastic geologic processes have for the most part stopped, revealing the more-or-less static world we live in today.
· Students do not understand that it is normal to have geologic processes result in natural disasters and that these events have been happening throughout earth's history. 

· Children often have trouble making the connection to real world from simulations or models; be explicit in asking clarifying questions to ensure lifelong misconceptions are not created.

Safety Note(s):

Students should know and practice the procedures for fire, glass and chemical safety.  Students should use care when performing this experiment, and be wearing the proper safety equipment including aprons and goggles.   Students should know and practice safe disposal of materials in a laboratory setting.  
Lesson time:

1 day (1 day equals 55 minutes)
Materials Needed: (per groups of 2)
· Model of layers of Earth (See below for directions for making prior to lesson)

· Crayons or Colored Pencils

· Scissors

· Tape or Glue

· Metric Ruler

· Construction Paper

· Copies of the “Fault Model” (see attached)
Procedures for Creating Activity Tools:

Materials Needed:

· Foam of different thickness and color (craft and camping pad foam)

· String

· Rope

· 4x4 piece of wood 2 feet long

· Saw

· Scissors

1. Cut foam into strips 2-4 inches wide and 8-12 inches long.

2. Cut two small holes into each end with scissors or a paper punch.

3. Alternate thickness and color to create a stack of 3 to 5 pieces.

4. Thread string through the holes cut in the foam to fasten the pieces together forming a foam sandwich.

5. Make sure the string is loose enough that the foam pieces can slide when bent.

6. Cut wood into angled pieces of 45 degrees or more.

7. Drill a hole through each piece so they line up.

8. Slide a rope through the blocks and tie a knot at each end. Make sure to leave 3 to 4 inches between the knot and the end of the block.
If foam is not available, try using short stacks of different color paper. Each stack of paper should represent one rock layer. Stacks should be at least 1/8 inch thick and no more than 1/2 inch thick. Each stack should be a different color. Follow steps 2-5 of procedures for building tools in order to create paper rock layers, then proceed with activity.
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Focus Question:
How is the Earth altered by mountain-building forces?
Engage:

NOTE: This was adapted from the Lesson “Mountain Building” published by the National Park Services (NPS) and can be downloaded in the original form at: http://www.nps.gov/brca/forteachers/landformact4.htm 

1. Mountains and valleys are created by huge tectonic activity, or movement in the Earth. This movement occurs in many different ways, over millions of years. 
2. The foam layers represent layers of rock. By pushing and folding the foam you can imagine how rock layers respond to the same forces. Obviously, folding and buckling mountains in nature takes a very long time, but the process is replicated quite well with foam.
3. Wood blocks represent portions of the crust as it responds to extensional forces. Start with the blocks pushed together forming a flat surface and then pull them apart to form mountains and valleys. In nature, the higher portions are called horsts and the falling portions are called grabens.

4. Explain what the layers of foam represent and what the wood blocks represent. If possible show pictures of landforms that show the rock layers with folds or bends. A topographic or geologic map of Nevada would be helpful to show the mountains and valleys formed by stretching the crust.

5. Demonstrate to the class the different types of mountain building processes.

6. Give a demonstration on how they can use each tool to build their own mountains.

7. Break students into as many groups as possible so that each group can have their own foam and blocks.

8. Recreate each landform they have studied.

9. Draw on a paper the forces, noted by arrows, that are responsible for creating each landform.
10. Have a whole class discussion centered around the following questions:

a. What are the different forces that build mountains? 
b. How do they work? 
c. Are there any mountains near you? 
d. If so, do you know how they formed?
e. Can we ever feel mountains moving (yes, earthquakes)? 
f. What do we call the shaking we feel when there is movement along a fault?
11. Have students hypothesize what may happen if forces were placed in different locations or from only one side, etc. Write down the hypotheses. Perform the hypotheses on the foam layers and blocks. Write down what happened to the foam and blocks (i.e. what landforms they created).

Explore:
1. NOTE:  This lesson has been adapted from the internet and Lexington School District 1

2. Introduce the lesson by discussing and illustrating divergent boundary, convergent boundary, transform boundary, 3 types of stress forces, and faults

3. Have the students color the “Fault Model” according to the color key on it. (see attached)
4. Paste or glue the fault model onto a piece of construction paper.
5. Cut out the fault model and fold each side down to form a box with the drawn features on top.
6. Tape or glue the corners together. This box is a 3-dimensional model of the top layers of Earth’s crust.
7. The dotted lines on your model represent a fault. Carefully cut along the dotted line. You will end up with 2 pieces.
8. Part 1: Normal Fault - Locate points A & B on your model. Move the 2 pieces of your model so that point A is next to point B. This represents a normal fault Observe your model from the side (the cross-section of rock layers).

9. In your notebooks, draw how rock layers X, Y, & Z now appear. Label this drawing “Normal Fault”.
10. Part 2: Reverse (Thrust) Fault - Locate points C & D on your model. Move the 2 pieces of your model so that point C is next to point D. This represents a reverse fault. Observe your model from the side (the cross-section of rock layers).

11. In your notebooks, draw how rock layers X, Y, & Z now appear. Label this drawing “Reverse Fault”.
12. Part 3: Strike-Slip Fault - Locate points E & F on your model. Move the 2 pieces of your model so that point E is next to point F. This represents a strike-slip fault. 

13. In your notebooks, draw an overhead view of your model. Label this drawing “Strike-Slip Fault”
14. Predict what will happen to the river in the fault model for each type of fault. (Pay attention to the direction the river is flowing!)
15. Describe the Earth’s movement - direction of footwall (FW) and hanging wall (HW) that results from each type of fault.
	Type of Fault
	Earth’s Movement

	Normal
	HW-

	
	FW-

	Reverse
	HW-

	
	 FW-

	Strike-Slip
	

	
	


	Type of Fault
	Change in the River

	Normal
	

	Reverse
	

	Strike-Slip
	


16. Suppose the river was used to transport timber. How would a normal fault in this region affect the timber industry? (Remember you have to deliver timber to cities F & G!)
17. Predict two changes in the landscape for each type of fault.
18. Line-up the following points on your model so they are next to each other. 
19. Determine which type of fault each movement represents.
	Points
	Fault Type

	H & I
	

	J & K
	

	F & G
	


	Type of Fault
	Changes in the Landscape

	Normal
	

	
	

	Reverse
	

	
	

	Strike-Slip
	

	
	


20. If you lived in this area, how would you repair the railroad and road after each type of fault has occurred?
21. The scale used to make your model is 1mm=2m. Measure your model and determine how many meters the Earth moved when the strike-slip fault caused point F to move alongside point G. (Measure Carefully!)
22. Using the same scale as above, how far would the Earth move if point F shifted to point E? (Measure Carefully!)
	Type of Fault
	Changes in the Landscape

	Normal
	RR-

	
	Rd-

	Reverse
	RR-

	
	Rd-

	Strike-Slip
	RR-

	
	Rd-


23. What forces (i.e. tension, compression, shearing) cause each type of fault?
24. Use arrows in the space provided to show the general direction of the fault blocks or plates for each type of force and fault.

*** (There should not be any diagonal arrows.)

	Type of Fault
	Type of Force
	General Direction of Fault Blocks

	Normal
	
	

	Reverse
	
	

	Strike-Slip
	
	


Explain: 

1. SC Streamline video “Part Two: Mountains, Volcanoes, and Earthquakes” a segment of Basics of Geology-Formation of Continents and Mountains (11:12) - http://player.discoveryeducation.com/index.cfm?guidAssetId=97F4797B-0A6D-4DB1-867C-77E4EBA17051 

2. The Southern California Integrated GPS Network Education Module - through animation and text, this website explains the various stresses that cause faults: http://scign.jpl.nasa.gov/learn/plate6.htm 
Mountains and valleys form in many ways. Two types of tectonic forces can result in mountains and valleys: compression (squishing) and extension, or tension, (pulling apart). These forces commonly associate with mountain building but also form valleys.

Compressing continents occur when two continents collide. In crustal collision, the buckling action of rock is similar to what happens to the hoods of cars in a head-on collision. The buckles form mountains and valleys. In rock the buckles can fracture and slide on top of each other, causing that area to increase in thickness.  The type of fault created is known as a reverse fault.  An example of two continents compressing into each other resulted in the Himalayan Mountains. This happened when India collided with Asia millions of years ago. They are still compressing into each other and the mountains are still growing today.  An older example of the same thing happening in the United States is the Appalachian Mountains. North America and Africa collided about 200-300 million years ago forming this great mountain system. They are no longer growing but diminishing due to erosion over time. Great Smoky Mountains National Park is located in the heart of the Appalachians.

Stretching a continent causes it to thin and break in the same way silly putty breaks when it is cold and stretched quickly. These are known as tension or extension forces and result in normal faults.  Faults form throughout the stretched portion of the crust and allow large blocks of solid rock to move up or down as dictated by magma movement in the mantle. These massive blocks of rock are called fault blocks.
A third manner that forms mountains is when the rocks are pushed in opposite directions from each other known; these are known as shearing forces.  The fault is called a strike-slip fault.  
Be sure to discuss the reasons for using models to represent these ideas.  Often children create misconceptions from the use of models so it is strongly encouraged that the teacher asks clarifying questions throughout the process to ensure misconceptions are not being created.

Extend:

1. Use the activity “Mountain Building – Folding and Faulting” (see attached) to have the students identify what type of fault is being created.  Justify their responses with supporting evidence.
1. How do different forces affect the earth? (Lead into 8-3.8 Earthquakes) http://scearthquakes.cofc.edu/educators/toolkits/SpaghettiFaults.pdf
Additional Resources:

1. U.S. Geological Survey’s “This Dynamic Earth” http://pubs.usgs.gov/gip/dynamic/dynamic.pdf
2. Smithsonian National Museum of Natural History “Dynamic Earth” http://www.mnh.si.edu/earth/main_frames.html 

3. SC Department of Natural Resources  (SCDNR) - http://www.dnr.sc.gov/geology/Education.htm 

4. Geology and Earth Science – http://www.geology.com 
5. Landform Resources for Educators by the National Park Service (NPS) - http://www.nps.gov/brca/forteachers/landforms.htm 

6. Volcano Resources for Educators by the US Geological Society (USGS) – http://volcanoes.usgs.gov/about/edu/index.php
7. Information about Volcanoes on Jupiter (NASA)- http://teachspacescience.org/graphics/pdf/10000302.pdf

NOTE: This article was extracted from the teaching packet: “Everyday Uses” from the Mineral Information Institute (MII) – pg. 42. http://mii.org/teacherhelpers.html
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Standard 8-3: The student will demonstrate an understanding of materials that determine the structure of Earth and the processes that have altered this structure. (Earth Science)





Indicator 8-3.7: Illustrate the creation and changing of landforms that have occurred through geologic processes (including volcanic eruptions and mountain-building forces).














August 2010
Science S3 Eighth Grade Module 8-3.7
1

