Subject: Science                                                                   Unit: Earth’s Crust                                                                                 Grade: 7 

	PLO’s

	Processes and Skills of Science

· Test a hypothesis by planning and conducting an experiment that controls for two or more variables 
· Create models that help to explain scientific concepts and hypotheses
Earth and Space Science: Earth’s Crust
· Compare the characteristics of the Earth’s core, mantle, and crust, and describe the formation of rocks

· Analyse the dynamics of tectonic plate movement and landmass formation
· Explain how the Earth’s surface changes over time


	Lesson # and Title
	Activities
	Materials
	Assignment/
Assessment

	Lesson #1: 

Introduction to Earth’s Crust: Layers of the Earth
	1. Introduce to students that we are starting a new unit on the earth’s crust. 
2. Ask students: “How old do you think the earth is?” Approx 4.5 billion years old. “Do you know how the earth was created?” Allow for some discussion to see background information of students. 
3. Ask students: “Do you ever think about what is beneath your feet?” Allow for discussion.
4. Show students an apple and explain that the earth is pretty similar to an apple. Hand out apples and knives to groups of 4. 
5. “When you slice an apple, you find different layers.  Scientists cannot slice the earth. However, they believe the earth has layers, too.” 
6. Cut the apple in half. Explain that the ratio and proportion of this apple is similar to the Earth. The skin is approximately the thickness of the Earth's crust. The flesh of the apple is similar to the mantle of the Earth. Mantle is molten rock and material. When there is a break in the Earth's skin, the mantle can pop up... as in a volcano. 
7. At the center of the apple is the core and surrounding seeds.  This can represent the inner and outer core of the Earth. The seeds are similar to the outer core made up of liquid nickel and iron. Thus it is very heavy and creates our gravity. The core is made up of solid nickel and iron. The tremendous pressure makes it solid. 
8. Now for the surface... because the ocean covers 3/4 of the land's surface, cut away half of the half you're holding. (3/4 is taken away, 1/4 is in your hand.) This represents the total land of the Earth. 
9. Since 1/3 of the land is covered by mountain ranges and is too cold and unsuitable to live upon, cut away another 1/3 of the piece you're holding. 
10. Yet another 1/3 of the land surface is desert terrain and too hot for us to live upon. Cut away another 1/3 of the piece you're holding. 
11. The tiny sliver of land that you still have is all of the usable land surface that must support all the people and animals alive today! 
12. After eating and cleaning up, have students label Earth’s Cross Section worksheet
	· Apples

· Plastic knives
· Earth Cross Section worksheet
	· Assignment: Labelling part of the Earth’s core on Earth Cross Section worksheet
· Assessment: Participation and thoughtfulness of discussion of activity

	Lesson #2 : 

Edible Earth’s Crust
	1. This activity can be done throughout the day. Take 15 minute sections throughout the day to make, allowing freezing time. Allow small groups of students to help. 

2. Crust:  melt the butter in the sauce pan. Crush graham crackers on the cutting board.  Mix powder sugar with melted butter in a bowl.  Spray one bowl and line all sides with the mixture. Pat it inside the bowl to ¼-1/2 thickness. Put it in the freezer until frozen.  About 1 hour
3. Mantle:  mix this layer pour and spread on top of crust. Freeze
4. Outer core: mix ingredients together, do no blend into one color, make sure you have different red, orange and yellow swirls. Pour on top of mantle and freeze
5. Inner core: mix but do not blend, pour on top of outer core and freeze
6. After freezing, turn out and cut a sliver out and put on a plate, discuss and eat.
7. Give out Into the Earth sheet to go over the Earth’s layers in more detail. Highlight important parts.
CRUST

4 tbs powder sugar

½ C. butter

2 C. graham crackers

MANTLE

½ C. crushed unsalted peanuts, chocolate ice cream

OUTER CORE

orange, red and yellow sorbet, plain M & M’s

INNER CORE

vanilla ice cream, red and green food coloring
	· Large mixing bowls (one that can go into the freezer) 

· Pam spray

· Wooden spoon

· Sauce pan

· Measuring spoons and cups

· Sharp knife

· Paper plates

· Plastic forks
· Into the Earth sheet

	· Assignment: Highlighting important parts of information page

	Lesson #3: Moving Continents: Continental Drift & Pangaea)
	1. How do we know the continents move? The answer lies in fossils and rocks. The fossilized remains of many types of animals and plants that lived about 220 million years ago have been found in several of today’s continents. They could spread through the world because the land had not yet become divided by the oceans.
2. Assign students to partner read the continental drift reading (copy saved or textbook) and answer accompanying questions

3. Pangaea puzzle: Give students cut-outs of the continents and see if they can figure out how they fit together and glue down on blue construction paper
4. Go through pictures of the break up of Pangaea on overhead
	· Student Sheet of Pangaea
· Blue construction paper
· Overhead of breakup of Pangaea


	· Assignment: Pangaea puzzle (doesn’t have to be correct but needs to be logical/put in effort
· Assessment: Answers from readings

	Lesson #4: Where plates meet: Convergent, Divergent & Transform plate boundaries
	1. Make Putting Pieces Together into an overhead and show to class. Give them a map and have them draw and label the plates on the map

2. Tell students that where two plates meet together, they may collide, slide or separate. 

3. Take Action is at the Edges and make it overhead and have students fill out the fill-in-the-blank page as we go through it. 

4. Have students start the Plate Tectonics’ crossword. Tell students if they can’t solve all the clues yet, not to worry because we will be learning more as we go.
	· Putting Pieces Together (overhead)
· Map of world to draw on

· Action is at the Edges fill-in-the-blank and overhead
	· Assignment: Map with tectonic plates correctly drawn & labelled

· Assignment: Fill-in-the-blank worksheet completed

	Lesson #5: Sea Floor Spreading
	1. Assign students to partner read the sea floor spreading reading (copy saved or textbook and answer accompanying questions
2. Sea-floor Spreading Experiment: Can be done as a teacher demo or as in student partners. Have partners turn their desks so they are facing each other, almost touching. Each student takes a piece of paper and places them together vertically into the slight gap between the desk as far down as they can go while still having a grip on the paper. Have students practice pulling both papers out of the desk at the same time and same rate of movement. Each student pulls their paper towards themselves.
3. Once they have practiced, have each student open a different coloured marker. Start with a little bit of paper showing. As each student very slowly pulls the paper out at the same rate, have one student colour both pieces of paper along the ridge with one marker so there is a strip of colour parallel to the ridge that grows wider as more appear is pulled out. Announce that this colour represents rocks that are formed with their magnetic minerals facing towards a magnetic pole that is in the north (normal  polarity)
4. After a few seconds, announce that the magnetic pole has faded and then shifted to the south (reversed polarity). At this point, the second student uses their marker to colour ridges on the paper. Let this student colour a little longer than the last one.

5. Continue to change directions, altering the timing between each switch so that the strips vary in width.

6. When students are finished, have them tape their papers together down the center and label the following: the rift zone, which strips represent N (normal) and which are S (reversed) polarity, where the oldest rocks are and where the youngest rocks are

7. Have students answer the following questions:
a. Imagine that your hands as you pulled the paper out from the desk represent two continents that were once together but must move away from each other as the sea floor grows. You have heard about the Continental Drift theory and why it was not accepted. What does this model provide very strong evidence for the Plate Tectonics Model?

b. The Earth is about 4.6 billion years old. Based on observations of your sea-floor spreading model, why do you think that the oldest ocean floor is only about 200 million years old?

c. You will notice that the alternating stripes of normal and reversed polarity are not all of equal width. What does this tell you about the lengths of time of normal and reversed polarity throughout geologic history?

8. Watch a video? (e.g. The Living Planet from Planet Earth series
	· 2 markers
· Piece of Legal paper for each student

· Tape

· Two desks facing each other

· Video??
	· Assessment: Answers from readings
· Assessment: Responses from Activity 

	Lesson #6: Mountains
	1. Tell students that there are 3 main types of mountains: Fold, Volcanic and Block Mountains
2. Pass out How Mountains Are Formed sheet and have students fill out as they learn about the different types of mountains

3. Creating Fold Mountains: Take a baking tray and cover it with a thin layer of cooking oil. Take two pieces of plasticine rolled out flat, approx ¾ cm thick. Slowly bring them together and observe how their edges crumple and form mountains.
4. Creating Fault-Block Mountains: Have students form two blocks of clay. Push the two blocks of clay together so that one block is pushed above the other one forming one steep side and one gently sloped side.
5. For volcanoes, tell students that we will go into more detail later.
6. Label the different kinds of mountains on a map of North America
	· How Mountains Are Formed worksheet
· Baking tray

· Cooking Oil/Pam

· Plasticine

· Map of North America for Mountain identification
	· Assignment: How Mountains Are Formed filled out with proper information

	Lesson #7: Erosion
	1. There are 3 main types of erosion: Wind erosion, Water erosion, and Ice erosion
2. Show examples of the different types of erosion on overhead/projector
3. Set up experiments as stations either all outside or near the door so teacher can supervise. Or can be done individually over a few days.

4. Water Erosion Experiment:  
a. Have each student rule lines 1 centimeter apart across both sides of a Popsicle stick, starting from one end. Then have them crayon centimeter wide bands, neatly, in this order: red, green, orange, blue, yellow, purple.
b. Take the class outside to a patch of bare ground and dig up dirt, removing larger pebbles and stones. Dump it in a pile and tamp it down to make a "mountain" about half a meter high.
c. Have the students push their sticks into the "mountain" and the surrounding "land," red ends out, so that they are at right angles to the surface and evenly distributed. The boundary between the orange and blue bands should be even with the surface.
d. Have the students sprinkle the "mountain" with a watering can so that the "rain" falls straight down. Let everyone in the class have a chance to be the "rainmaker."
e. After the "mountain" is well eroded, ask the following questions:
i. Do the markers indicate where erosion is taking place? Where?
ii. Are some places being built up? Where?
iii. Which of these features can you identify:
1. Streams
2. Canyons
3. Waterfalls
4. Lakes
5. Deltas
6. Alluvial fans
iv. Which is carried further by the water, sand or silt?
v. What, if anything, seems to slow erosion on the "mountain"?
5. Wind Erosion Experiment:
a. Group will have a box with its top and one side removed. A pile of sand will then be formed in the center of the box bottom.

b.  Children will be instructed to blow lightly over the sand from the open side of the box. Students will record their results.

c. Students will then be asked to reform their sand piles and will be given a choice of materials (water, plastic chips, pebbles, coins) to choose from to try and prevent the sand from moving.

d. Students will again be instructed to blow and record their observations. 
e. Answer the following questions: 

i.  What happened to the sand as you blew?

ii.  Could you make the whole pile move if you blew long enough?

iii. What materials did you choose to add to your reformed piles and why did you choose these materials?

iv. What was the effect after you added these materials and blew?

v. Can you think of any examples of wind erosion in nature?
6. Glacier Erosion Experiment: 

a.  Students will press an ice cube against the flat surface of modeling clay and move it back and forth several times and record observations.

b. Students should then place a small pile of sand on the clay. The ice cube should be placed on top of the sand and left for one minute. 

c. Students should then pick up the ice cube and observe the surface of the cube that was touching the sand and again record their observations.

d. The same side of the ice cube should then be placed on the sandy part of the clay and moved back and forth several times.

e. The ice cube should be removed, the sand should be wiped away from the surface of the clay, and the clay's surface texture should be recorded.
f. Answer the following questions:
i.  What happened to the clay the first time you wiped the cube against it?

ii. What happened to the ice cube after it sat on the on the sand?

iii. What did the surface of the clay look like after you rubbed the cube against it the second time?

iv. Does glacial erosion still occur today or is it just an ice age phenomena? 
v. Can you give any examples of Glacier erosion?
	· Photos of examples of erosion (included)

· 3 Popsicle sticks/ tongue depressors per student
· Crayons - red, green, orange, blue, yellow, purple
· Shovel
· Watering can
· Box with top and one side cut off
· Sand

· Ice cubes

· Clay

· Erosion crossword

· Erosion word search


	· Homework: Pick either crossword or word search to complete at home
· Assessment: Answer questions following each erosion experiment

	Lesson #8: Earthquakes
	1. Before Class, prepare enough gelatine in 9x13 pans so that each pair of students can have their own strip (approxi​mately 9” x 2-3”) of gelatine. Use a recipe similar to Jell-o Jigglers™.
2. Explain students will study seismic waves. Seismic waves are waves that spread through Earth’s interior. Explain students will observe models of seismic waves. 
3. To guide students through the various waves, make a graphic organizer on the board (example in Seismic Unit saved in file) Have students copy graph in book.
4. Begin with body waves. Share the information from the Whole Picture section and display VISUAL AID: “Body Waves.” 
5. Demonstration: Ask students to pair up with each person holding one end of the slinky. To model a P wave, one person holds the end of the slinky with one hand then hits that hand with their other hand. To model a S wave, one person moves his or her hand up and down to generate a wave. This is the same motion used to generate an S wave through a rope. 
6. For the surface waves, share the information from the Whole Picture section and display VISUAL AID: “Surface Waves.” 
7. Demonstration: Distribute a strip of gelatin to each pair of students. To model Love waves, students must move one end from side to side. To model Rayleigh waves, students should tap the top of one end. 
8. Distribute STUDENT WORKSHEET: “Seismic Waves” for student completion. 
	· Slinky’s
· Strips of gelatine

· Overheads of Body and Surface Waves from Seismic Unit (saved in folder)

· Student Worksheets


	· Assessment: Student worksheet answers

	Lesson #9: Volcanoes
	1. Why do volcanoes exist? Most likely to release the build-up of pressure inside the earth
2. Tell students we will look at the location of volcanoes, and we will learn why volcanoes are located in these areas. 
3. Tell students that the typical experiment they see with baking soda and vinegar is very misleading. Volcanoes do not erupt because of chemical reactions but because of build up of pressure. Tell them to think of a bottle of soda when you shake it up. The build up of carbon dioxide is very similar to the build up of pressure in a volcano.
4. Ask “Where do you think volcanoes occur?” Hand out Location of Volcanoes Activity – Part 1. Allow students time to complete.
5. Say: “One place that volcanoes might occur is where two plates collide.” Hand out Map of Location of Volcanoes and go over with students. 

6. Have students complete the questions for Part 2 of Location of Volcanoes Activity. Go over answers at end of lesson or the next day 


	· Activity sheets from Volcanoes and Tectonic Plates lesson (saved in file)
	· Assignment: Questions sheets

	Lesson #10: Classification of Rocks
	1. Obtain a variety of rocks and minerals. Prior to the activity, classify the samples as igneous, sedimentary, or metamorphic. Arrange the rocks accordingly. 

2. Have students examine each group of samples. Indicate that the rocks in each group have been classified in a certain way. It is up to them to try to find out how they have been classified. Students should be looking for any distinguishing features of the rocks found in each group which make them distinct from the rocks found in the other two groups. They may come up with a variety of interesting responses when given this problem to solve! 

3. Consider their responses. None of the groups may be close to determining how the rocks have been grouped. If not, perhaps you could tell them that the rocks are grouped according to how they were formed. Then provide them with another opportunity to develop a hypothesis of how the rocks in each group were formed. Have the class consider each hypothesis, commenting on its strengths and weaknesses. 

4. Students will independently develop several different classification schemes. Each may have inherent advantages which should be explored.
	· Rock kit
	· Assessment: Group participate and logical hypothesises

	Lesson #11: Making Igneous Rocks
	1. There are two types of igneous rocks: 
a. Extrusive - rocks cooled above earth's surface (lava) . Common extrusive Rocks-- Basalt, Pumice, Obsidian, Rhyolite 
b. Intrusive - rocks cooled below earth's surface (magma). Common intrusive Rocks-- Granite, Quartz monzonite, Diorite
	
	

	Lesson #12: Making a Sedimentary Rock
	1. Opening activity:  place some shells, gravel, sand, dust, and soil in a large jar. Add water to cover the contents and put a lid on the jar. Gently shake the jar. Allow it to settle. Students can then observe and record the order of the layers formed in the sediment. 

2. To build a sedimentary rock, half fill a jar 20 cm to 30 cm tall with water. (Preparing additional specimens for a backup may be a good idea.) Pour in a layer of cement about 4 cm thick. Record what was done and the date on a poster above the jar. Allow the cement to harden for several days, without disturbing the container. Add more water if necessary, to replace any that may be lost due to evaporation.

3.  Pour in another layer made up of a mixture of sand and cement. Allow it to settle and harden. The second layer need not be as thick as the first. Again record the date and the ingredients used to make the layer on the poster. 

4. Pour in a layer of plaster of Paris and sand, and record the details on the poster. Allow this to harden for several days. 

5. Add fresh water and some food colouring. Pour in a mixture of plaster of Paris and sand, again allowing it to harden for several days and recording the date and type of mixture. 

6. Pour off any remaining water and remove the hardened material. To do this, securely wrap the jar in a cloth and strike it with a hammer to break the glass. (Use gloves and safety glasses to do this. Students should not perform this step, and should not be nearby when the jars are being broken.) Carefully remove the cloth and any small pieces of glass.

7.  Have students examine the material which has been formed. They should refer to the poster to determine when and how each of the layers was formed. 

8. Have the students examine a sample of sedimentary rock and compare it to the material which was made in class.
	· Jar with a lid
· Shell, gravel, sand, dust and soil

· Tall glass jar

· Cement

· Sand

· Plaster of Paris

· Food colouring

· Hammer

· Example of sedimentary rock
	

	Lesson #13: Making Metamorphic Rocks
	1. Hand out 2 or 3 slices of white and wheat bread to each student.  Have them examine the bread and write a description of what they observe. Have students measure the size of each slice of bread.
2. Stack the bread by alternating slices of different colored bread and wrap the stack in wax paper. 
3. Place heavy books or blocks on top of the bread so that layers squish together, much as the earth's pressure transforms soft rock into denser hard rock. If available, place "sandwiches" in a microwave for 30-60 seconds to dry and harden. 
4. Remove the wax paper to obtain the "metamorphic" sandwich. Have the students examine their "rock." How is it different from what they observed originally? How different is the size? 
· Find out more about 4 typical metamorphic rocks: quartzite, slate, marble, and gneiss. These are all metamorphosed forms of which rocks.
	· 4-6 slices bread per student (white and wheat) 

· wax paper 

· heavy books or blocks 

· microwave (optional)


	


