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Part 1: Basics of Rocks

Objective: To understand that rocks are classified by their formation/origin. 

Duration: Three 55-minute class periods

Materials:
· Rock  Clues set – 1 per group
· Construction paper – 1 large sheet (12” x 18”) per group
· Markers and glue sticks – a few per group
· Great Rock Mix Up Introduction graphic organizer – 1 per student
· Great Rock Mix Up Clues  graphic organizer – 1 per student
· Great Rock Mix Up Rock Organizer graphic organizer – 1 per student
· Rock set – 1 per group containing the following rock samples (this is a sample listing – use the rocks you have available; make sure to number your rock samples):
1. Basalt
2. Coal
3. Conglomerate/Puddingstone
4. Diorite
5. Gabbro
6. Gneiss
7. Granite
8. Limestone
9. Marble 
10. Obsidian
11. Pumice
12. Quartzite
13. Rhyolite with flow structure
14. Sandstone
15. Schist
16. Shale
17. Slate

Safety: Students should wear goggles when handing rocks. Be careful to handle rocks gently. Wash hands after handling rocks.

PreLab: 
1. Gather rocks and number them but do not include name labels.
2. Create one complete set of rocks for each group. Students should work in groups of 3-4 for this activity.
3. The list of rocks above is a suggestion. Be sure to modify both the rock collections and the dichotomous key to fit the rock samples that you have. 
4. When using the Rock Identification Key, feel free to work through it with your students. You can also model how to do the first one or two rocks with your students and then have students complete the identifications with their group.



Engage:

1. Read out loud: My rock collection is all mixed up! I need to figure out the type, subtype, and names of my rocks, but all I have is a set of clues about rocks and a dichotomous key. Can you help me put my rock collection back in order?
2. Pass out Great Rock Mix Up Introduction graphic organizer.
3. Ask students to sort the rocks into groups and record their reasoning.
4. Discuss as a class: How did you organize your rocks? Did your group have trouble agreeing?
5. Ask students to look at the rocks again and regroup them using different criteria.
6. Discuss as a class: How did you organize the rocks this time? Are there any rocks you can identify based on your prior knowledge?

Explore:

7. Pass out Great Rock Mix Up Clues Graphic Organizer.
8. Pass out rock clues from the Great Rock Mix-up Rock Clue Sheet. Each group should have one complete set of clues. You can pass them out already cut into strips or pass out a complete sheet. 
9. Students should read the clues they have been given and share them among their group members. As clues are shared, each student should put a check next to the box on their organizer that applies for the clue. 
10. Explain to students that the clues should fit into one of four categories: igneous, metamorphic, sedimentary, and rock characteristics. Let students know that the clues that apply to all rocks should be placed in the rock characteristic group.
11. Pass out large sheets of construction paper and ask students to make a chart with the four headings.
12. Students should cut clues out into individual strips and glue the clues under the correct heading on the chart.
13. Once students have arranged the clues into each rock group (igneous, sedimentary, metamorphic, and rock characteristics). Review the clues as a class and verify where clues should be placed.  If clues have been glued under the wrong category, students should draw a line from the clue to the correct category.

Explain:

14. Explain to students that now they know a lot about rocks. Together, create a flowchart, notes or concept map describing the formation each type of rock (igneous, sedimentary, and metamorphic) and also the subtypes of each of these rocks. I like to start with rocks as the title and then have students tell me what the three types are. From there, I have students tell me what the sub types of each rock are and how the rocks form. You can see a finished example at the end of the lesson plan.
15. Next, pass out the Great Rock Mix Up Rock Organizer graphic organizer. Ask students to look at the rock samples, and use their clue posters to help them determine if a rock is igneous, metamorphic or sedimentary. Since students do not know names yet, they should identify rocks by the number on the rock as it matches to the numbers on the chart.
16. When students are done, go over the rocks with the class. Have students correct any miscategorized rocks. Do not tell the students the names of the rocks yet. However, you can discuss how each rock formed in order to clear up misconceptions about the correct categories. 
17. Discuss rock subtypes. Have students give reasons for why they think a rock is a specific subtype. (Why do you think the rock is intrusive? What clues do you have from looking at the rock?) As you discuss the rocks, fill in this section on the organizer.
18. Pass out the rock identification dichotomous key. Have students use the dichotomous key, previous notes, and clues to identify the name of each rock and write it in the correct column. When students are finished, discuss correct answers as a class and how they got to the answers. (The dichotomous key provided is a sample. NOTE: You should customize the dichotomous key to fit the number of rock samples you have and the visual characteristics of your rocks.)


Evaluate

Part 2: Modeling the Rock Cycle

Objective: explain the rock cycle.

Duration: Two 55-minute class periods

Materials:  
· Appropriate lab handout for each student
· Gumdrops, airheads, and/or crayons in various colors
· Hot water (via hot plate or electric kettle)
· Ziploc style bags
· Beakers
· Pencil sharpeners

Safety: Students should wear safety goggles due to working with glassware and hot water. Be careful when using/dispensing hot water as it may burn. If necessary, use a heat proof glove or mitten when handling hot glassware. Do not eat anything during the lab. Wash hands when finished.

Pre-Lab:
1. Students should work in pairs to complete this lab.
2. There are two levels of this lab that can be completed. Students can complete the more structured inquiry lab or the guided inquiry lab. You can choose for your students, allow your students to choose, or choose one activity for the entire class to complete.
3. The lab can be done using airheads, crayons, or gumdrops. You can allow students to choose which material they would like to use or you can assign materials. It is best if each student has access to at least two different colors of the chosen material.

Lesson Procedure:
1. Decide how you will conduct this lab and then gather the materials.
2. Pass out the lab sheet to students. If students are completing the self-guided lab, they should be able to complete writing their procedures the first day. You should then collect and check these so students can complete the lab the following day. If students are completing the guided lab, they will write the procedure, check with you, and then perform the procedure at each step.
3. Make sure you are monitoring students and answering questions as they complete the lab.
4. To avoid messes have students keep their rocks inside a zipped plastic bag except for when manipulating to form sediment.
5. Gumdrops and airheads can be easily torn apart, colors moved and shared, and then gathered together to form sediment and sedimentary rocks. Crayon sediment is easily made using a pencil sharpener.
6. Heat and pressure can be applied to form metamorphic rocks by rubbing hands together to create friction and then pressing down on the “rock”. Additionally, heat and pressure can be applied by pressing a beaker of warm water on top of the “rock”.
7. To melt the ingredients, place the plastic bag of the rock (sealed) into a beaker of very hot water and allow to sit in the water until melted.
8.  Each ingredient has its own qualities. The crayons make really good igneous rocks. The airheads and gumdrops work better for sedimentary and metamorphic rocks. If different groups are using the various materials, all students will be able to see the differing results.
9. As students complete the lab procedures, they should be collecting data. This is qualitative data and can include descriptions, observations, and drawings.
10. After students complete the lab procedures, they should complete the lab conclusions.
11. To wrap up the activity, have students create a rock cycle diagram. You can ask students to create their own based on what they have learned or you can walk them through creating one together.


Extend

Part 3: Rock around the World

Objective: Identify and evaluate rock formations around the world

Duration: 4-5 55-minute class periods

Materials:
· Project direction sheet (one per student)
· Access to computers
· Books and magazines about rock formations around the world
· Information organizers (optional)
Lesson Procedure:
1. Handout project information to students.
2. Explain the project. They will be researching both naturally occurring and manmade rock formations around the world on the different continents.
3. You may want to provide a specific list of internet resources for students to use during this project. LiveBinders (http://www.livebinders.com) is a great way to organizer websites for student access.
4. You can also modify the assignment for lower level students by decreasing the number of formations they need to research per continent (for example, one man-made and one naturally occurring).
5. Some students may need help organizing their information. There are two optional information organizers (level 1 and level 2) that may be helpful for those students.
6. You may also want to take time to discuss Creative Common Licensing and how to find photographs that are free to use and share. Also, discuss proper attribution. 
7. Once students have completed all of their research, they should complete a presentation in a form of their choosing. Prezi, Storybird, Animoto, and similar sites provide free teacher accounts with student access if you are looking for web based presentation options. 


Sample Rock Notes Chart
















The Great Rock Mix Up Introduction
Help! I have an amazing rock collection, and I want to share information about it with you. Unfortunately, over the summer, my rock collection got jumbled. I have lost the labels, and I only have a few clues to help me figure out the name and type of each rock.
Step 1: Look at the group of rocks. With your group, organize them into categories.
Step 2: Explain how you organized your rocks.
																																																																											
Step 3: Did you have trouble agreeing on how to organize your rocks? What is another way you could organize the rocks?
																																																																											

[image: MP900433052[1]]Before we can solve The Great Rock Mix Up, we need to be able to do the following things:
1. To perform any tests or measurements on the rocks, you need to understand how to stay safe in the science lab and have a signed laboratory safety contract on file. We will talk about lab safety on Tuesday. Your safety contract will be due on Wednesday.
2. As you find out new information, it is important to write notes, pictures and diagrams of what you are doing. Scientists keep all of this information in a notebook. We will set up our interactive notebook on Wednesday.
3. It is important to know how to best work together to work out The Great Rock Mix Up. We will talk about our classroom community on Thursday.


Name: 								
The Great Rock Mix Up: Clues
Read each clue that your group has been given. Place a check mark in the box that best represents your understanding of the information.
	Clue #
	Things I Know
	Things I’ve Heard About
	Things I Don’t Know

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	

	7
	
	
	

	8
	
	
	

	9
	
	
	

	10
	
	
	

	11
	
	
	

	12
	
	
	

	13
	
	
	

	14
	
	
	

	15
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	18
	
	
	

	19
	
	
	

	20
	
	
	

	21
	
	
	

	22
	
	
	

	23
	
	
	

	24
	
	
	

	25
	
	
	

	26
	
	
	

	27
	
	
	

	28
	
	
	

	29
	
	
	

	30
	
	
	

	31
	
	
	

	32
	
	
	

	33
	
	
	

	34
	
	
	

	35
	
	
	





Great Rock Mix Up Clues
	[bookmark: RANGE!A1:A35]1. Cementation occurs when minerals start to glue pieces of rock together.

	2. Chemical rocks are made from minerals that are left behind when water evaporates.

	3. Clastic rocks are made up of sediment that has compacted and cemented together.

	4. Compaction happens when layers of sediment pack together.

	5. Density is a relationship between the mass and volume of an object.

	6. Deposition drops sediment off in a new location.

	7. Erosion moves sediment from one place to another.

	8. Foliated rocks have grains arranged in parallel bands or layers.

	9. Grain size helps to describe the texture of a rock.

	10. If a rock cools from lava above ground, it is called extrusive.

	11. If a rock cools from magma below the surface, it is called intrusive.

	12. If lava cools above ground, the rock it forms will have small crystals.

	13. If magma cools underground, the rock it forms will have large crystals.

	14. Igneous means fire.

	15. Knowing the types of minerals in a rock helps us to identify a rock.

	16. Lava cools quickly.

	17. Magma cools very slowly.

	18. Meta means change.

	19. Minerals can be identified by testing many of their properties - like density, streak, hardness, and luster.

	20. Molten rock is called lava if  it is above ground or magma if it is underground.

	21. Morph means form.

	22. Nonfoliated rocks have grains arranged in random patterns.

	23. Organic rocks are made from the remains of plants and/or animals.

	24. Rocks are made up of minerals and other material.

	25. Rocks made of sediment can have fossils in them.

	26. Rocks that are crystalline, glassy or coarse grained usually form from lava or magma.

	27. Rocks that are very dense have often undergone heat and pressure.

	28. Rocks that have bands or layers that are close together may have undergone heat and pressure.

	29. Rocks that have soft layers are usually made from sediment.

	30. Sediment forms when rocks break down into smaller pieces.

	31. Some rocks form from lava or magma that cools.

	32. The density of a rock can help determine what type of rock it is.

	33. Using a magnifying lens can help us look more closely at the texture of a rock.

	34. Weathering is the process that breaks rocks down into smaller pieces.

	35. When a rock undergoes heat and/or pressure, it can change to a new rock.



The Great Rock Mix Up Rock Organizer
	Rock Number
	Rock Type
	Rock Subtype
	Rock Name

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	

	7
	
	
	

	8
	
	
	

	9
	
	
	

	10
	
	
	

	11
	
	
	

	12
	
	
	

	13
	
	
	

	14
	
	
	

	15
	
	
	

	16
	
	
	

	17

	
	
	




The Great Rock Mix Up
Rock Identification Key
	1
	A
	Rock has visible layers
	Go to 2

	
	B
	Rock does not have visible layers
	Got to 3

	2
	A
	Layers are thin and compacted.
	Go to 4

	
	B
	Layers are thicker and not compacted.
	Got to 5

	3
	A
	Rock is dark and glassy (smooth and shiny like glass).
	Obsidian

	
	B
	Rock is not glassy (not smooth or shiny like glass).
	Go to 9

	4
	A
	Rock is light muted colors.
	Rhyolite with flow structure

	
	B
	Rock is dark or multicolored.
	Go to 6

	5
	A
	Grains look like sand and can be easily scratched off.
	Sandstone

	
	B
	Grains do not look like sand.
	Go to 8

	6
	A
	Layers are all one color.
	Slate

	
	B
	Layers alternate two or three different colors.
	Go to 7

	7
	A
	Rock is pink and black.
	Gneiss

	
	B
	Rock is white and black with large metallic crystals.
	Schist

	8
	A
	Gray with thin particles and layers.
	Shale

	
	B
	Dark with crystalline layers.
	Coal

	9
	A
	Rock has large visible grains.
	Go to 1o

	
	B
	Rock has small or barely visible grains.
	Go to 11

	10
	A
	Rock is made of smaller rock particles.
	Conglomerate/Puddingstone

	
	B
	Rock is made up of large grains and crystals.
	Go to 13

	11
	A
	Rock is light colored and not very dense.
	Pumice

	
	B
	Rock is not light colored and is dense.
	Go to 12

	12
	A
	Rock is grayish brown.
	Limestone

	
	B
	Rock is dark with small crystalline grains.
	Basalt

	13
	A
	Rock is pink.
	Quartzite

	
	B
	Rock is black and/or white.
	Go to 14

	14
	A
	Rock has large crystals and is only white in color.
	Marble

	
	B
	Rock is black or black and white.
	Go to 15

	15
	A
	Rock is mostly white with black grains peppered throughout.
	Granite

	
	B
	Rock is mostly black with white grains peppered throughout.
	Go to 16

	16
	A
	Rock is mostly black with large crystals.
	Gabbro

	
	B
	Rock is equally black and white with medium crystals.
	Diorite






[image: MC900229137[1]]Rock around the World
Rock formations and structures have been an important part of society throughout history. Let’s discover information about naturally occurring and manmade rock formations.
You will research man-made and natural occurring rock formations on each continent. As you research information, make sure that you have the following information:
· A minimum of 1 ancient monument from each of the continents (6 continents excluding Antarctica)
· A minimum of 1 modern monument from each of the continents (6 continents excluding Antarctica)
· A minimum of 2 natural structures from each of the continents (7 continents)
· Characteristics of each structure including rock type, rock subtype, rock name, rock use to society, and interesting facts
· What is the difference between a man made and naturally occurring rock formation?
· What are the purposes of manmade rock formations? Why would people build rock structures?
· How do natural rock structures form?
Once you have gathered all of this information, you will create present this information in the format of your choosing. It could be a video, a presentation (PowerPoint, Prezi, or something similar), storybook, etc.  You may include pictures, but be sure you find creative common licensed photographs and site the original source if you do (web address and photographer, etc.).
[bookmark: _GoBack]

Igneous


Form: lava or magma that cools


Subtype:


Metamorphic


Form: heat and/or pressure


Subtype


Sedimentary


Five steps:


Subtype


Intrusive - from inside the Earth from magma that cools; coarse-grained


Extrusive  - form on the surface from lava; fine-grained or glassy


Foliated - Grains arranged in parallel bands or layers


Nonfoliated - Grains arranged randomly


Clastic - sediment that squeezes together


Chemical - minerals left behind from a solution


Organic - from the remains of plants and animals


Weathering, - breaks down rock


Erosion - moves rock


 Deposition - drops off rock


Compaction - compresses/squeezes rock


Cementation - glues rock together
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