
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 Process

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	8-3.6:  Explain how the theory of plate tectonics accounts for the motion of the lithospheric plates, the geologic activities at the plate boundaries, and the changes in landform areas over geologic time.

	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
Plate Tectonics
http://player.discoveryeducation.com/index.cfm?guidAssetId=d6a4ee89-14a7-432b-9d44-8c6b7fe3ad39&blnFromSearch=1&productcode=HUB
Seafloor spreading can create new ocean crust, but the crust must be destroyed somewhere as well. Earthquake data showed that although many earthquakes occurred near the mid-ocean ridges, many others occurred far from them. The earthquake locations could be "connected" to show that the earth's crust was broken into many tectonic plates. The theory that explains how the plates move through time is called plate tectonics.
Plate Tectonics

(A Segment of: Greatest Discoveries with Bill Nye: Earth Science) 

http://player.discoveryeducation.com/index.cfm?guidAssetId=E936D178-9D65-4CE6-886F-E10C84062305&blnFromSearch=1&productcode=US
The surface of the Earth is broken into large, interconnected plates which float on a layer of molten rock in the mantle. This is the theory of plate tectonics. Volcanoes and earthquakes occur where plates meet.

Additional Resources:
“Plate Tectonics with an Orange” http://womeninmining.org/activities/Plate_Tetonics_with_an_Orange.pdf
Seismic Data - Earthquakes

http://earthquake.usgs.gov/   

Seismic Data - Volcanoes

http://www.volcano.si.edu/reports/usgs/index.cfm?wvarweek=20100714 

Computer simulation of convergent plates http://geology.com/nsta/convergent-boundary-oceanic-continental.gif 
Computer simulation of geologic activity at the plate boundaries http://www.pbs.org/wgbh/aso/tryit/tectonics 
Lesson “Cruising the Mantle”  http://www.scetv.org/education/ntti/lessons/2003_lessons/cruising.cfm
Lesson “Movement of Plates” http://scearthquakes.cofc.edu/educators/toolkits/CrashBoomBang.pdf
U.S. Geological Survey’s “This Dynamic Earth” http://pubs.usgs.gov/gip/dynamic/dynamic.pdf
SC Department of Natural Resources  (SCDNR) http://www.dnr.sc.gov/geology/Education.htm 

Geology and Earth Science http://www.geology.com 


	See Science Module 8-3.6

	From the South Carolina Science Support Documents:

The objective of this indicator is to explain how the theory of plate tectonics accounts for changes in the landforms of Earth; therefore, the primary focus of assessment should be to construct a cause-and-effect model of why the plates move, what type of motion takes place as plates collide, and what changes result in the landforms of Earth.  

However, appropriate assessments should also require students to interpret diagrams that show varying aspects of these factors; compare the activities at plate boundaries or the shape/movement of landmasses over time; or classify a plate boundary based on the motion of plates and/or landforms that result.  




Eighth Grade

Science Module 

8-3.6
Earth’s Structures and Processes

Lesson A
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From the South Carolina Science Support Documents:

Indicator 8.3.6:  Explain how the theory of plate tectonics accounts for the motion of the lithospheric plates, the geologic activities at the plate boundaries, and the changes in landform areas over geologic time.
Taxonomy level: 

Understand Conceptual Knowledge (2.7-B)
Previous/future knowledge: The theory of plate tectonics is new material for this grade.

It is essential for students to know that the theory of plate tectonics explains why and how large sections of Earth’s crust, called lithospheric plates, move. A hypothesis of continental drift was developed before the present theory of plate tectonics. It was based on continent shape, fossil evidence, rock, and climate clues. This hypothesis later led to the theory of plate tectonics when evidence was found as to why the plates could move. Plate tectonics explains how many Earth features form.

Motion of the Lithospheric Plates

· Plates float on the upper part of the mantle.

· Convection currents can cause the asthenosphere to flow slowly carrying with it the plates of the lithosphere.

· This movement of plates changes the sizes, shapes, and positions of Earth’s continents and oceans.

Geologic Activities at Plate Boundaries

Divergent boundary—where two plates are moving apart

· most located along mid-ocean ridge (sea-floor spreading);

· new crust forms because magma pushes up and hardens between separating plates.

Convergent boundary—where two plates come together and collide

· activity depends upon the types of crust that meet;

· more dense oceanic plate slides under less dense continental plate or another oceanic plate –

· subduction zone, some crust is destroyed;

· two continental plates converge, both plates buckle and push up into mountain ranges;

Transform boundary—where two plates slide past each other

· crust is neither created nor destroyed;

· earthquakes occur frequently along this type of boundary.

Changes in Landform areas over Geologic Time

· Plates move at very slow rates – from about one to ten centimeters per year;
· At one time in geologic history the continents were joined together in one large landmass that was called Pangaea.
· As the plates continued to move and split apart, oceans were formed, landmasses collided and split apart until the Earth’s landmasses came to be in the positions they are now;
· Evidence of these landmass collisions and splits comes from fossils, landform shape, features, and rock structures, and climate change;
· Landmass changes can occur at hot spots within lithospheric plates;
· Earth’s landmasses will continue to move and change during the geologic time of the future.

It is not essential for students to know name specific plates, but interpreting a world map of plates with direction of motion would be helpful.

Assessment Guidelines:

The objective of this indicator is to explain how the theory of plate tectonics accounts for changes in the landforms of Earth; therefore, the primary focus of assessment should be to construct a cause-and-effect model of why the plates move, what type of motion takes place as plates collide, and what changes result in the landforms of Earth. However, appropriate assessments should also require students to interpret diagrams that show varying aspects of these factors; compare the activities at plate boundaries or the shape/movement of landmasses over time; or classify a plate boundary based on the motion of plates and/or landforms that result.

Teaching Indicator 8-3.6: Lesson A –“Modeling Plate Boundaries”
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 believes children often hold include but are not limited to:

· Earth is molten except for its crust
· There is a layer of water under the soil.

· As waves move, matter moves along with them

· Continents do not move.
· Mountains are rapidly created

· The Earth is 6-20 thousand years old

· River valleys were created by earthquakes or movements of the earth.

· Mountains and valleys have always been on Earth.

· Mountains by avalanches, tornado piled up dirt.

· Earthquakes are caused only by explosions from volcanoes.

· Many intro text books describe plate convergence and subduction of oceanic crust as "collision". This is unfortunate because collisional tectonics is a particular kind of plate interaction that results from *unsuccessful* subduction of a buoyant block (can be a continental margin, volcanic arc, seamount, etc.). The common tendency to confuse normal subduction with collision means that most people have no idea about the uniqueness of collision related tectonic processes and their importance in the construction and growth of continents through geologic time.
· 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.
· Citizens 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.  * Students should NEVER eat materials used in the science classroom.*
Lesson time:

2 days (1 day equals 55 minutes)
Materials Needed: (per groups of 2)


· Orange - 1

· Toothpicks
· Frosting - ½ cup 
· Plastic Knife  
· Fruit Roll Ups - 2 (3" squares) 
· Water - 1 cup  
· Graham Crackers - 2 squares  
· Sheet of Waxed Paper  (8” x 11”) 
Focus Question:

How do the three types of faults affect the movement of the Earth’s crust?

Engage:

1. NOTE:  This has been adapted from the lesson “Plate Tectonics with an Orange” published by the Women in Mining website and can be downloaded in the original format at: http://womeninmining.org/activities/Plate_Tetonics_with_an_Orange.pdf 

2. Have the students peel the orange without the use of a knife and in as few pieces as possible. This peel represents the earth’s crust and the crust is in pieces just like the orange peel.

3. Have the students lay the orange peel on their work surface and record their observations.

4. Tell the students to replace the peel on the orange, securing the peel with toothpicks.

5. The earth is spherical like the orange although it is difficult to see the roundness of the earth except from space.

6. Discuss as a class:  What did the students observe when the orange peel was laying on their work surface? Did they notice that the pieces flattened out. The pieces didn’t appear to be as round as they were when attached to the orange.

7. Now that the peel is back on the orange, this better represents the earth’s crust. The cracks are called faults and it is the shifting of the plates (orange peel) which causes earthquakes and volcanic activity.

Explore:
1. Students are going to make models to represent each of the boundary types.  It is important to remind students why a model must be used (see misconceptions for more information).

2. To make a continental-continental convergent boundary. Remove both the cracker and fruit roll up from the frosting asthenosphere (Refer to picture provided on next page.)

3.  Use the knife to spread the frosting into a layer about 0.5 cm thick. In this model, the frosting represents the asthenosphere, the layer on which Earth’s plates ride. The plates in this model are represented by the fruit roll ups (oceanic crust which is thin and dense) and graham crackers (continental crust which is thick but less dense).

4. To make a divergent plate boundary. Place the two squares of fruit roll up (oceanic plates) onto the frosting right next to each other. Press down slowly on the fruit roll ups (because they are dense and will sink a bit into the asthenosphere) as you slowly push them apart about half a cm. Observe what happens to the frosting where the plates are separated.

5. To make a continental-oceanic convergent boundary. Remove one of the fruit roll ups from the frosting.  Place one of the graham cracker halves lightly onto the frosting asthenosphere next to the remaining fruit roll up piece. The graham cracker represents the continental crust, which is thicker and less dense than oceanic crust (fruit roll up). It floats high on the asthenosphere so don't push it down.

6. Gently push the continent (graham cracker) towards the ocean plate (fruit roll up) until the two overlap and the graham cracker is on top. The oceanic plate is subducted below the continental one (roll up). Place one edge of both crackers into the glass of water for just a few seconds. Place the crackers on the frosting with the wet edges next to each other. Slowly push the graham crackers towards each other. Observe the edges of the graham crackers where they are colliding. 

6. Make a transform plate boundary. Pick the two crackers up off the frosting and turn them around so that two dry edges are next to each other. Push one cracker past the other to simulate a transform plate boundary. 
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Explain: 

The surface of the earth is always shifting and moving.  Remember, the crust and upper part of the mantle is known as the lithosphere , and the pieces which are always shifting and moving are known as lithospheric plates; the oceanic plates are mostly made of dense basaltic rock and the continental plates are mostly made of lighter granitic igneous, sedimentary and metamorphic rocks. When an oceanic plate collides with a continental plate it is most often pushed beneath the continental plate.

This subduction process carries the rock to increased temperature and pressure zones within the earth’s crust and mantle, eventually causing the rock to become molten magma.  New sources of volcanic or intrusive igneous rocks can form from the material to begin another cycle.

[image: image1.png]



Subduction is the process of the oceanic lithosphere colliding with and descending beneath the continental lithosphere

[image: image2.emf]
The Earth is made up of a dozen or so major plates and several minor plates.  A plate boundary is the area where two plates meet.  Tectonic plates are constantly on the move. The fastest plate races along at 15 centimeters (6 inches) per year while the slowest plates crawl at less than 2.5 centimeters (1 inch) per year.  A convergent boundary is where two plates come together and collide.  A divergent boundary is where two plates are moving apart.  A transform boundary is where two plates slide past one another.  
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You'll notice that most plates are part continental and part oceanic. Take the North American plate, for example. Its western half is dominated by the North American continent, but its eastern half forms part of the Atlantic Ocean basin. In comparison, the Pacific plate is essentially all oceanic.
1. Watch the SC ETV Streamline video “Plate Tectonics” a segment of “Greatest Discoveries with Bill Nye: Earth Science (4:22) 
http://player.discoveryeducation.com/index.cfm?guidAssetId=E936D178-9D65-4CE6-886F-E10C84062305&blnFromSearch=1&productcode=US
2. Thinking about the picture below, answer the following questions:
a. What kind of force is acting on picture B?

b. What type of fault is caused by this force?

c. How will the hanging wall move in picture B?

d. What kind of force is acting on picture C?

e. What type of fault is caused by this force?

f. How will the hanging wall move in picture C?

g. What kind of force is acting on picture D?

h. What type of fault is caused by this force?

i. In what direction does the fault move in picture D?

j. What does picture A represent?
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Extend:

1. Have a class discussion about how this connect to what was learned in fifth grade SC Indicator 5-3.1:  Explain how natural processes (including weathering, erosion, deposition, landslides, volcanic eruptions, earthquakes, and floods) affect Earth’s oceans and land in constructive and destructive ways.
2. On a laminated wall map of the world, have volunteer student “seismologists” record seismic and volcanic activity. Earthquake activity can be marked in blue dry-erase marker, volcanic activity in red. Data can be collected once per week from these sites (http://earthquake.usgs.gov/  ) and (http://www.volcano.si.edu/reports/usgs/index.cfm?wvarweek=20100714  ) 
a. When arriving to the Earthquake Hazards site, click on “Recent Earthquakes” on the right side of the page. Then click on “All Recent Earthquakes.” Due to the overwhelming amount of seismic activity, have students record only 5.0 or greater magnitudes. There will need to be some initial instruction on reading the latitude and longitude marks and transferring that to the world map. After initial instruction, those students can then instruct the volunteer “seismologists” that follow. 
b. At the Global Volcanism Page, Under “Current Week” on the left hand side of the page, click on “Reports.” New and ongoing activity is listed. Latitude and longitude marks are given as well. There will not be the same quantity of volcanic activity. Most volcanic activity is ongoing, such as in Kilauea, Hawaii, although often there is new unrest taking place.
c. Over time, the blue and red marks will “outline” the tectonic plates of the Earth. It is an “Ah-Ha” moment for students when they see the blue and red marks corresponding to the images and maps of the tectonic plates from textbooks and documents included here. It is especially revealing for South Carolina students to see the quantity of activity in certain parts of the world, even along the Mid Atlantic trench.
3. Computer simulation of convergent plates can be viewed at: http://geology.com/nsta/convergent-boundary-oceanic-continental.gif 

4. Computer simulation of geologic activity at the plate boundaries can be experienced at http://www.pbs.org/wgbh/aso/tryit/tectonics 
5. Insert changes in the Earth’s landform areas onto the Geologic Time Scale created in SC Indicator 8-2.4.  Compare the vast diversity of life on Earth to the types of land surfaces in each time period.

6. Consider changes in weather and climate patterns learned in sixth grade.  How do they compare to the changes in the Earth’s surface?

7. Lesson “Cruising the Mantle” - http://www.scetv.org/education/ntti/lessons/2003_lessons/cruising.cfm
8. Lesson “Movement of plates” http://scearthquakes.cofc.edu/educators/toolkits/CrashBoomBang.pdf
Additional Resources:
1. U.S. Geological Survey’s “This Dynamic Earth” http://pubs.usgs.gov/gip/dynamic/dynamic.pdf
2. SC Department of Natural Resources  (SCDNR) - http://www.dnr.sc.gov/geology/Education.htm 
3. Geology and Earth Science – http://www.geology.com 




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 8-3.6: Explain how the theory of plate tectonics accounts for the motion of the lithospheric plates, the geologic activities at the plate boundaries, and the changes in landform areas over geologic time.
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