Constructive & Destructive Processes
NPES Panther Pete Science Lab – Grade 5  


	Purpose:

	The purpose of this lab is to investigate the changes to the surface of the Earth caused by constructive and destructive processes.  In this lab, students will demonstrate how the movement of plates beneath the earth’s surface causes earthquakes and changes the earth’s crust.  They will learn how scientists study earthquakes.  And finally, they will use water and wind to create the effects of erosion.      



	GPS Standards/Essential Questions:

	S5E1. Students will identify surface features of the Earth caused by constructive and destructive processes. 
a. Identify surface features caused by constructive processes. 

• Deposition (deltas, sand dunes, etc.) 

• Earthquakes 

• Faults 

b. Identify and find examples of surface features caused by destructive processes. 

• Erosion (water—rivers and oceans, wind) 

• Weathering 

• Impact of organisms 

• Earthquake 

c. Relate the role of technology and human intervention in the control of constructive and destructive processes. Examples include, but are not limited to 

• Seismological studies

• Flood control, (dams, levees, storm drain management, etc.) 

• Beach reclamation (Georgia coastal islands) 

Essential Questions:

· Why do earthquakes show up where they do? 

· Will Stone Mountain always exist? Why or why not? 

· How can water break rocks apart? 

· Why are some people afraid to live in California? 

· Why do some places have more weathering and erosion than other places?


	Lesson Plan:

	The lesson begins with an introduction by the Lab Coordinator. The students will divide into four groups and rotate among four centers.  At the end of the lab, the Lab Coordinator will briefly review what the students observed.

	Teachers:

	Please divide students into four equal lab groups before coming to the lab.  As a follow-up, a parent letter will provided to go home in Thursday papers. Please be sure to send this home with the students.

	Parent Volunteers:

	Please read this material, focusing especially on the center activity you have been assigned.  Please arrive at the lab 15 minutes before your class is scheduled to familiarize yourself with your center experiment.  Your role will be to ensure safety and facilitate the activity with the students at your center.  The class will be divided into four equal groups and each group will rotate through your center.   You will not be responsible for the class presentation (the lab coordinator will do all group discussions).

	Lab Coordinator Introduction:

	As students walk in, ask them to take a seat at a table center with their assigned lab group.  Ask students to write their names on the worksheet in front of them.  

Once students are settled in their seats, welcome them to the Panther Pete Science Lab.  Introduce yourself, the parent volunteers, and any other guests in the room.  Tell students that this is a special opportunity for them to investigate the exciting things they are learning in the classroom.  

	Lab Center Overview and Directions:

	In your science unit, you are studying features of the Earth caused by constructive and destructive processes.  Constructive processes change the earth’s surface by creating new things (they ‘construct’ or build).  Destructive processes change the earth’s surface by breaking things down (they destruct or destroy).  Can anyone name some of the processes that change the features of the earth surface? (appropriate answers include:  volcanoes, earthquakes, erosion, weather (hurricanes, etc.), floods).   In our lab centers today, we are going to explore constructive and destructive processes, how they work and what they do.  In Center 1, we will be creating mountains & performing an earthquake simulation.  In Center 2, you will use a seismograph.  In Centers 3 and 4, we will take a look at different ways erosion shapes the surface of the earth.  

You will have about 10-12 minutes in each center.  I will give you a 2 minute warning when it is time to finish up.  When I flash the lights, it will be time to change centers.  Please bring your clipboard and your pencil with you, and move to the next center.

	Center 1:  Plates, Mountains and Earthquakes

	Earth’s crust and uppermost mantle are divided into sections, called plates. Plates are blocks of crust and upper mantle rock that fit together like puzzle pieces.  Plates “float” on the softer rock of the mantle. As this rock flows, plates move. Because plates fit together so closely, the movement of one plate affects other plates.  At different places, plates move toward each other, away from each other, or along-side each other. These plate movements cause many changes in Earth’s surface.  

Mountains are one example of a landform caused by the movement of Earth’s plates.  They form where the crust is crumpled and pushed upward by the movements of plates.  Let’s see if we can make a mountain here in the Science Lab!

Activity 1:  Mountains
1. Show the students the tectonic sandbox.  Explain that in this demonstration we will show what happens when one plate collides directly with another.  Explain that the plate in the box represents one plate that is moving in the Earth’s crust, and the opposite side of the box represents another.

2. Now add the sand layers.  Allow students to take turns.  First, a layer of colored sand should be added (about 1 cupful).  Allow another student to tamp it with the tool to level it.  Allow another student to add a layer of white sand in the same manner.  Have another student tamp it to level it. Follow with a third layer of the colored sand, and tamp it to level it.  Explain that these layers of sand represent the layers of the Earth’s crust.

3. Ask the students to predict what will happen when the two plates collide.  Slowly push the plate in until the layers of sand start to buckle.  Continue to slowly push the plate toward the opposite side until it can go no further.

4. Explain that when two plates collide, mountains may be formed.  This is how the Himalayan Mountains (which includes Mount Everest) were formed.  The two plates that formed these mountains are still pushing against each other, and the Himalayas continue to grow higher!

5. Empty the sandbox into the tub containing the colored sand.

Activity 2:  Earthquake!
An earthquake is movement of the ground caused by a sudden release of energy in Earth’s crust.  Earthquakes are caused by three different types of plate movement. Plates pushing together, plates sliding past each other, and plates pulling apart all produce earthquakes.  Earthquakes caused by plates or pieces of crust pushing together or sliding past each other are usually very strong. Earthquakes caused by plates or pieces of crust pulling apart are usually weak.  Let’s look at an example of two plates sliding past each other.  We are going to make a mini-earthquake here in the lab!
1. Add the second plate as shown in the first picture below.  Show the students the tectonic sandbox again.  Explain that this time we are going to use two plates. Show the students how the two plates can move in relation to one another.  

2. Allow students to take turns adding the colored sand (about 3-4 cups total) to the box and tamping it with the tool to level it.  Using about 1/3 cup of the white sand, the center leader should sprinkle a line across the middle of the box as shown in the second picture below.  Explain that the colored sand is like the surface of the Earth, and the white sand demonstrates where the two plates meet.

3. Have the students predict what will happen as the two plates slide past each other.  Slowly push the two plates in the sandbox.  A line should start to appear between the two plates, and the white sand line in the center will start to separate.  Continue moving the plates until each reaches the opposite side of the sandbox.

4. Explain that this is an example of an earthquake caused by two plates sliding past each other.

5. Empty the sandbox into the tub containing the colored sand.
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Activity 3:  
The Earth’s crust is broken into major sections called tectonic plates.  Where the edges of two plates push against each other is called the fault.  Since the edges of plates are not perfectly smooth or straight, as these plates move they sometimes catch against each other.  Pressure then builds up behind each plate until the caught edges break loose.  This bond is under tremendous pressure and may last for years before suddenly slipping, the slippage results in an explosion of motion that produces an earthquake. The resulting sudden and dramatic movement of both plates results in an earthquake.

   

This experiment will show how the two plates produce a jolt of energy (earthquake) when enough pressure is exerted over time.

 

1. There are two pairs of blocks of wood covered with various grades of sandpaper (fine grade, and coarse grade).

2. Have a student hold one of the fine grade blocks against the table (sandpaper side up) and place the other block over the block on the table with the sandpaper sides resting against each other.

3. Slowly have the students try to slide the blocks in different directions while still applying downward pressure.

4. Have each student try this with both sets of blocks.

 

Summarize:  The sandpaper blocks represent tectonic plates. These plates temporarily lock together but when enough pressure is exerted over time, they move, which produces an earthquake.  Some earthquakes produce only a mild release of energy, like the ones with the fine grade sandpaper.  These happen daily but are barely or not felt at all on the Earth’s surface.  Others happen very infrequently but produce tremendous jolts of energy such as you demonstrated with the heavy grade of sandpaper.


	Center 2:   Studying Earthquakes

	Who can tell me what a seismologist is?  That’s right – a scientist who studies earthquakes.  

One tool seismologists use to study earthquakes is a seismograph.  It is an instrument that can record movement in the Earth’s crust.  

Today we are going to use a simple seismograph to understand how they work, and how scientists can learn many things about earthquakes by using them.

Activity 1:  Measuring an Earthquake
The seismograph should be assembled and taped to the table before students arrive.  Tell students not to touch or disturb the instrument unless they are instructed to do so.  

Explain:  A seismograph can record seismic, or tremor, activity in the Earth’s crust.  Let’s see if we can see how that works here.  

1. The seismograph should be taped to the center of the table, in front of the center leader, facing out toward the students.

2. Students can take turns operating the seismograph, and working together to create “earthquakes”.  

3. Ask the student to begin slowly pulling the paper roll and ask two other students to gently shake the table to create an “earthquake”.  Ask the student to make some gentle tremors, and some slightly stronger ones.  For best results, have the students move the table from side to side, not front to back.  (The center leader should make sure the students aren’t shaking the table too hard.)  They can try tapping the table to make a small “earthquake”.

4. Show the students how the different strength tremors made different waves on the paper.  

5. Repeat the demonstration a total of 2-3 times as time allows. 

Explain that using a seismograph, scientist can tell the strength, or magnitude, of the earthquake, and how far away from the seismograph it was, but it cannot tell in what direction from the seismograph the earthquake was.  So how do scientists locate the epicenter of an earthquake?

Activity 2:  Locating an Earthquake
Explain that since a seismograph can tell a scientist how far away an earthquake was, but not in which direction, at least 3 different seismographs in 3 different places or “Stations” must detect the earthquake.  Scientist then use a method called triangulation to locate the earthquake.  Let’s try it here!

The students will have a worksheet with a map of the US and several cities identified.  The students will use the scale on the map and their drawing compasses to draw the appropriate size circles around the cities, and where those circles intersect is the epicenter of the earthquake.  See the diagram below as an example.  
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Assist students as necessary with the completion of the worksheet:

· Using the scale on the map, show students how to open the compass to 300km.  They do this by placing the point of the compass on the scale at 0, and opening it until the point of the pencil touches 300.  Explain that this will allow them to draw a circle around the city with a radius of 300km, according to this scale.

· Next, they should place the point of the compass on St. Louis, Station 1.  The earthquake occurred 200 km from St. Louis.  Have them draw a circle on the map with the compass point at St. Louis with a radius of 200 km.

· Now repeat the procedure for Denver, Station 2.  The earthquake occurred about 150 km from this station.  Repeat the procedure for Dallas, Station 3.  The earthquake occurred about 300 km from this station.
· Where the 3 circles intersect is where the earthquake actually happened.

· Have the students use a colored crayon to mark the epicenter of the earthquake on the map.



	Center 3:   The Forces of Erosion, Part I: Water Erosion

	Who can tell me what erosion is?  That’s right, it’s wearing away of soil and land.  What can cause erosion to occur?  (Appropriate answers include water, wind and ice).  Yes, water, wind and ice continually flow across the earth’s surface.  This constant flow causes the surface to change shape.  In this center we will do some experiments that demonstrate how erosion takes place on the earth’s surface.

· Pack slightly damp sand into the tray so that it is fairly level.

· Use a small block of wood to raise one end of the tray (the end without the tube). Place the other end so that the tube will run into the sink.

· Place a large bowl or basin in the sink to catch the water from the erosion tray.  (As the tray is used, the water and sand will collect in the bowl.  Allow the sand to settle to the bottom of the bowl before pouring the water out – this will prevent too much sand running down the drain and clogging it up.)  Cover the drain in the sink with a coffee filter as an additional barrier.

· Place the round plastic lid in the sand at the top of the tray.  (It should be at a slight downward angle, similar to that of the tray.)  The small notch in the lid should be facing toward the far end of the tray.  (This lid will help make for a more gentle flow of water into the ‘river’.)

· Because of time constraints, set-up to this point should be done before volunteers arrive.

· With one finger, make a slightly winding groove in the sand from the lid down the bottom, ending where the drain tube is.

· Ask students to take turns planting ‘trees’ along one edge of your model river using twigs, matches or cotton buds.  Add some ‘stones’ along this side of the river bed as well.

· Have each student take a turn pouring a beaker of water into the lid so that water flows slowly but steadily into the plastic lid, overflowing into the groove.

Observe the impact of the water on your river model.  Discuss:

1.  Describe what happens as the water flows down your model river. Take notice of the difference between the two sides of the river.

2.  Is there any particular part of the river where erosion is more apparent? Which part?

3.  Where is the eroded sand deposited?

4.  What would happen if we increased the strength of the flow of our ‘river?’

In this experiment we observed two things about erosion.  First, when water flows across the earth’s surface, it picks up and moves loose soil, rocks and sediment in its path.  The stronger the flow of the water, the greater the impact on the existing land surfaces.  Second, natural elements can impede or minimize the impact of water erosion, such as rocks, trees plants and other barriers.

Note:  Between centers it may be necessary to add some dry sand on top of the wet sand, or to remove some of the wet sand and replace it with dry sand.  Remove the stones and ‘trees’ so that the next group of students can place them, but have the next group place them on the same side each time.



	Center 4: The Forces of Erosion, Part II:  Wind Erosion

	Who can tell me what erosion is?  That’s right, it’s wearing away of soil and land.  What can cause erosion to occur?  (Appropriate answers include water, wind and ice).  Yes, water, wind and ice continually flow across the earth’s surface.  This constant flow causes the surface to change shape. 

Wind erosion can wear down mountains.  It can also blow sand into large mounds called dunes.  Many sandy beaches have long lines of sand dunes on their land side.  These dunes help protect the land behind them during storms.  In this center, we will observe the factors affecting the types of sand dunes created by wind.

1.  In the large box provided, create two sand “dunes” at the open end of the box.  Make the dunes fairly deep for this demonstration.  Ask students to PREDICT what they think will happen when wind blows onto a sand dune?

Hold the blow-dryer horizontally about six inches from the end of the box.  Turn the blow dryer on LOW (use low air speed, and low temperature), and GENTLY blow air across the dunes for about 30 seconds.

Ask students what happened to the sand as the “wind” blew on it?  It was blown completely to the back of the box.

2.  Ask students to PREDICT what influence they think plants and stones will have on dune erosion?

Rebuild the two sand dunes and arrange a few plants and a few stones on top of one of the sand dunes.  Apply “wind” with the blow dryer as described above.  Ask students what they OBSERVE?  Less sand is blown away from the dune with twigs and rocks.

3.  Rebuild the dunes again, and arrange many plants and stones throughout the sand of one of the dunes (some should be buried).  Apply “wind” with the blow dryer as described above.  Ask students what they OBSERVE?    The more plants and stones that are added, the less affect the wind had on the dune with ‘protection’.  Ask students why sand dune management is so important?  It helps prevent erosion of beaches and shorelines.

	Conclusion:

	Today we explored some important concepts about constructive and destructive forces that shape the Earth’s surface.  

Thank the students for coming to the Panther Pete .  Ask them to remove their worksheets from their clipboards and bring the worksheets with them and ask them to line up single file at the door.


	Materials:

	Center 1:   Plates, Mountains and Earthquakes

· Tectonic Sandbox (http://www.carolina.com) 

· Plain white play sand

· Colored sand

· Squirt bottle filled with water (for moistening the sand)

· Plastic cup (8-10 oz., for scooping the sand)

· Sandpaper blocks

Center 2:   Studying Earthquakes

· Seismograph (http://www.amep.com/searchresultsdetail.asp?cid=664)

· Masking tape or similar (for taping seismograph down to the tab le

· Extra rolls of paper

· Worksheet for Center 2

· Circle stencils marked with distance, or drawing compasses – one for each student

Center 3:   The Forces of Erosion, Part I (Water)

· Large water erosion tray

· Table and board to elevate tray slightly

· Rubber hose to attach to exit pipe on tray

· Large bucket (to catch run-off from hose)

· Small Plastic Lid (to pour water into)

· Small pitcher to run water from

· Sand

· Small stones, plant cuttings etc. to arrange on one side of ‘river bed’
· Small plastic containers to hold stones, plants, etc.
Center 4:    The Forces of Erosion, Part II (Wind)

· Large, deep box with one open end

· Sand 

· 2 small paper plates (to support base of ‘dunes’)

· Hair Dryer

· Small stones, plant cuttings, etc to arrange in one of the dunes

· Small plastic containers to hold rocks, plants, etc.

· Large bucket to dump sand into

· Goggles




	Set Up Instructions:


Center 1:  Earthquake Simulation

· The Tectonic Sandbox already assembled.  It seemed to work best with the box assembled as for “Transform Boundaries” in the instruction manual.  For the first demonstration (mountains), use only one plate, and the second (earthquake), add the second plate.  We also used less sand than the directions called for, with better results.

· Colored sand mixed with white sand, moistened (see directions in manual), in a tub or basin

· Plain white play sand, also moistened, in a tub or basin

· The lab leader should be sure to clean out the box at the end of each day to allow it to dry out.

Center 2:  Studying Earthquakes
· The seismograph should be fully assembled and taped to one end or corner of the table (see instruction manual).

· Circle stencils or drawing compasses set aside.

Center 3:  The Forces of Erosion, Part 1:  Water Erosion

· Set up the large ‘erosion tray’ with the spout end hanging over the sink (the erosion tray is stored in the lab).

· Use a board or cinder block to elevate the opposite end of the erosion tray.

· Attach the rubber hose to the spout end of the erosion tray.

· Fill erosion tray with sand about 1-2” deep.

· Place the small plastic lid at the top of the erosion tray (opposite end of spout) and bury it into the sand so the edge meets the top of the sand.  This is where you will pour the water into.

· Using your fingers, drag a simulated river bed (make some gentle curves in the river, not just a straight line) beginning at the lid (buried in the sand) and extended down to the spout opening

· Place a container of small and medium stones next to the tray.  Also, gather some small green clippings of bushes/shrubs to simulate trees and plant life growing on the riverbed.

Notes:  

· It is important that stones and plants be placed on the SAME side of the riverbed throughout all 4 centers of the lab to maintain a controlled simulation.

· By the end of the day, the sand will become quite wet and won’t simulate as well.  You can add additional sand to recreate the original simulation if this happens.

Center 4:  The Forces of Erosion, Part II:  Wind Erosion

· Set the large deep box with one open end on center table.

· Have a large bucket of sand with a scoop available on the floor near center leader.

· Have hair dryer plugged in and near center leader’s chair

· Place 2 small plastic plates inside box (they will provide a base to support the dunes).

· Fill a small container with small and medium sized rocks

· Fill a second container with small green clippings from bushes/shrubs (to simulate dune plant life).

· Have goggles available for students/center leader to prevent blowing sand from getting into eyes.









