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A) BIG IDEA or CONCEPTS-LEARNING OBJECTIVES (4 points) 
1. Students will learn how to identify the texture, shape, size and color of rock samples by working with and exploring rock samples.
2. Students will learn how to test the hardness of a rock sample by using the Mohs’ Scale and conducting a scratch test to order 4 rock samples from softest to hardest.
3. Students will learn realistic characteristics of rocks by designing a rock and making a mock rock based on the classification properties of rocks (hardness, texture, shape, size and color.) 

B) STANDARDS (2 points)

National Standards:
6.4 Earth and Space Science Standards 
Levels K-4: Properties of earth materials

Indiana Standards 
· 3.2.1.Examine the physical properties of rock samples and sort them into categories based on size using simple tools such as sieves.
· 3.2.2.Observe the detailed characteristics of rocks and minerals. Identify rocks as being composed of different combinations of minerals.
· 3.2.3. Classify and identify minerals by their physical properties of hardness, color, luster and streak.

C) MATERIALS (2 points)
· All 3 boxes of the set of rock samples
· 250mL white flour (I cup)
· 125 mL salt (1/2 cup)
· 10 mL Alum (2 tsp.)
· 125 mL water (1/2 cup)
· 5 drops of red food coloring
· 5 drops blue
· 3 drops yellow
· 250 mL coarse sand (1 cup)
· 125 gravel (1/2 cup), 2 colors
· 30 mL oyster shell pieces (1/8 cup)
· Sentence strips
· Chart of Mohs’ Scale
· 20 pennies
· 20 large paper clips
· 8 pieces of chalk
· 8 ceramic tiles
· 20 hand lenses
· Hardness handout (NOSS p9)
· Chart paper
· Characteristics of pet rock handout
· 20 Ziploc baggies

D) TEACHER CONTENT KNOWLEDGE  (2 points)
· Mohs’ Scale (we have samples of italicized items)
· 1-Talc
· 2- Gypsum (Rock Box 2)
· 3- Calcite (Rock Box 1 &3)
· Biotite (Rock Box 1)
· Limestone (Rock Box 1)
· 4- Fluorite (Rock Box 2)
· 5- Apatite
· Hornblend (Rock Box 2)
· 6- Orthoclase
· Basalt (Rock Box 3)
· Feldspar (Rock Box 1)
· 7- Quartz (Rock Box 3)
· Granite (Rock Box 3)
· Sandstone (Rock Box 3)
· 8- Topaz
· Marble (Rock Box 1)
· 9- Corundum
· 10- Diamond (the hardest mineral on earth)
· Minerals- cannot be physically separated into any other earth materials.
· Hardness is the scratch-ability of a mineral. It’s a property used by geologists only to describe minerals, not rocks.
· Minerals with a hardness between those of quartz and diamond are the world’s most precious gems.
· The penny, and the paper clip can scratch the fingernail. the paper clip cannot be scratched by either of the other tools. 
· A fingernail has the hardness of 2, 
· The penny 3 
· And the paper clip, 5.
· Metamorphic Rock- a rock that has undergone transformation by heat, pressure, or other natural agencies.
· Igneous Rock- Having solidified from lava or magma.
· Sedimentary Rock- a rock that has formed from sediment deposited by water or air.

E) HANDOUTS  (1 point)
See attached Scratch Test Handout and Pet Rock Handout

F) DESCRIPTION OF YOUR LESSON  (6 points)

9:00-9:30 Early bird engagement: students will have time to look over several books that are part of a text set about the earth that are set at each table until everyone arrives.
9:30-9:45 Announce some of their questions that relate to the driving questions and review key terms sentence strips from last week.
9:45- 10:10 Define texture, shape, size and color by letting each group observe the same rock samples, and then sharing with the class and making a collaborative record chart.
10:10- 10:50 Scratch Test (testing hardness)
10:50- 11:00 Snack
11:00- 11:15 Characteristics of pet rock handout
11:15- 12:00 Mock Rock Activity


	ENGAGE 

1. Announce some of the questions that were written down last week that we will try to answer this week:
· “How do shiny crystals get into rocks?” Rocks are made of ingredients (minerals) that have shiny particles in them.
· How are rocks formed? Igneous Metamorphic or sedimentary
· “How many rocks are there in the world?” Rocks are made up of combinations of minerals so there are many kinds of minerals and you can combine them in many, many ways.
2. Review key terms from last week on sentence strips: Geologist, soil, rock
3. So I see we have rock up here, what about minerals? Does anyone know the difference between a rock and a mineral?
4. Add mineral sentence strip to the board.
5. “Now lets add a few more terms to the list.”  First lets talk about how rocks are made, we know they are made up from minerals but how do they become rocks? Does anyone know? 
6. Add sentence strips defining metamorphic rock, sedimentary rock, and igneous rock. 
7. Explain each and answer questions.
8. Now that we know how rocks are made, as geologists we need to know how to classify them right? Does anyone know how we can group rocks so we can tell them apart?
9. Add sentence strips for color, size, shape and texture.
10. Explain that we will use these 4 words (color, size, shape and texture) are properties that we use to observe a rock sample. All groups will have the same type of sample. The class will be broken down into 4 groups. Each group will focus on one term. 
11. Each group will report their findings and we will chart them on the board.
12. Does anyone else know of another property we could use to tell rocks apart?
13. Add the hardness sentence strip to the collection of key terms.
14. Explain the Mohs’ Scale and add the sentence strip too.


	EXPLORE 

“Now that we know geologists classify minerals by their hardness, we have to investigate the hardness of these minerals so we know the order of the hardness from softest to hardest. We can investigate these minerals by doing the scratch test.”

Hardness Scratch Test
1. When a geologist prepares to do the scratch test, on a mineral, she looks for a fresh, unaltered surface of the mineral to test. She will try to scratch the surface with each tool and observe the results after such effort. Beginners can sometimes be fooled by what appears to be a scratch on the mineral if you run at the scratch; you may find it discovers and laves no permanent mark in the minerals surface. A true scratch leaves a permanent mark.
2. For example, if a paper clip can scratch mineral A, but not mineral B, that is evidence that mineral A is not as hard as mineral B. To make a direct comparison, students could try to scratch mineral A and B on each other. In this case, B would leave a scratch on A, once again giving evidence that B s harder than A.
3. If the mineral is harder than the tool, the tool will leave some of its substance on he mineral, which might look like a scratch. (This happens when you attempt to scratch the tile with the paper clip)
4. Quartz cannot be scratched with a paper clip and has a glassy luster (Mohs’ Scale= 7)
5. Fluorite can be scratched with a paper clip (MS= 4)
6. Calcite can be scratched with a penny. (MS= 3)
7. Gypsum can be scratched with a fingernail. (MS=2)
8. After first modeling the scratching technique, the students will use the paper clip and some “pretend earth material” samples (the chalk and tile) to learn the technique. 
a. Try to scratch a piece of chalk and the tile with the paper clip.
b. Use your finger to rub away any dust or surface marks
c. Use a hand lens to check for a scratch.
9. Ask which is harder, chalk or tile? How do you know?
a. Chalk< paperclip< tile
b. Paper clip leaves a mark on the tile but rubs off. 
10. Which tool is harder, the paper clip or the penny? How do you know?
a. Fingernail<Penny<paper clip
11. Once students have perfected the scratch test making minimal scratches on the tile and chalk, they will be given Quartz, Gypsum, Fluorite and Calcite samples. Each sample will only be tested once. (Each student at the table will test one sample)
12. Students will fill out the scratch test handout.
13. Wrap up by making a note that you can just about test the hardness of any two objects by scratching them together. The harder one will always scratch the softer one.
a. “If you didn’t have any tools, how would you learn if one material was harder than another?” The harder one will always scratch the softer one.
Bring out the Mohs’ Scale on large chart paper so students can see the correct order of all the samples we have present.
Instruct students to write down questions on the back of the Scratch Test Handouts.


	Explain
1. “So lets review some ways we can classify a rock or mineral: size, color, shape, texture and hardness.”
2. “I’m going to pass out a handout to you all because now we are going to use these properties to make our own pet rocks!”
3. After students have completed the pet rock handout which will be their plan on the details of their rocks. 
4. “Now we are going to use pretend minerals to make up a mock rock. Real rocks are made of real minerals, but these are not real rocks.  I’m going to give you some gravel, sand, flour and salt to make up your rocks.”
5. With the Students will use the following recipe to create the mock rocks. Modifications with the food coloring can be made according to each student's Pet Rock Handout.

	Original Recipe
	Recipe for individual students (18 students)

	250mL white flour (I cup)
	14 mL white flour

	125 mL salt (1/2 cup)
	7 mL salt

	10 mL Alum (2 tsp.)
	.5mL Alum

	125 mL water (1/2 cup)
	7mL water

	5 drops of red food coloring
	2 drops red food coloring

	5 drops blue food coloring
	2 drops blue food coloring

	3 drops yellow food coloring
	1 drop yellow food coloring

	250 mL coarse sand (1 cup)
	14mL coarse sand

	125mL gravel (1/2 cup), 2 colors
	7mL gravel

	30 mL oyster shell pieces (1/8 cup)
	2mL oyster shell pieces



Step 1: Mix the flour, salt, and alum in sandwich baggie.  
Step 2: Add food coloring to the water. 
Step 3: Add the colored water to the flour mixture. Knead the mix until is it uniform in color and in texture and no longer sticks to the bag. (Add a bit of water if crumbly)  
Step 4:Add sand and gravel until well mixed. (Add oyster pieces if desired)
Step 5: Divide it into 18 balls if not done individually.
Step 6: Make it into a ball and flatten the ball so that its 1-2 cm thick; make each rock texture and shape different according to Pet Rock Handout (BE MINDFUL OF SHARP OYETER PIECES)
Step 7: Put small initials on bottom of rock.
Step 8: Put the rock on a plate of tray with paper towels, make sure they don’t touch, put them in a warm dry area, turn them each day.   
You all did a great job today observing and classifying rocks. You will get your pet rocks next week so they can dry!


	ELABORATION
1. Complete a vocab memory matching game (attached). 
2. In their science journals ask the students to write:
· Two things that they learned today that they found especially interesting that they can teach the person that is coming to pick them up.
· At least one question they still have.




Gear up 
Give students that order the rocks on the scratch test very quickly a few more samples from the rock box to put in order. They can double-check their order when the Mohs’ Scale is revealed at the end of the lesson.
For students that quickly finish their mock rocks, can help other students measure out ingredients while making the mock rocks.

Gear down
Students that are having trouble with the scratch test will continue to use the chalk and tile to scratch. If they get that they can test 2 rock samples instead of 4 samples.
Students that need help making mock rocks will receive help from their peers and teachers.

References/Resources
NOSS grades 3-4 Investigation 2: Scratch Test p.1-21
NOSS grades 3-4 Investigation 1: Mock Rocks p. 1-28



Name:_____________________________________________________

Match the following word with its meaning:
	
1. Geologist
2. Mineral
3. Igneous
4. Sedimentary
5. Metamorphic
6. Mohs’ Scale
	A. Helps geologists rank minerals according to their hardness. 

B. A rock that is made from lava or magma in a volcano.

C. A rock created by heat, or pressure. 

D. Scientist that studies the earth.

E. A rock that has formed from sediment deposited by water

F. Material that cannot be separated into any other earth materials.





Scratch Test

Name:____________________________________ Date:________________________________________________

	
	TOOL
	TOOL
	TOOL
	

	Mineral
	Paper Clip
	Penny
	Fingernail
	How many tools could scratch this mineral?

	1.
	
	
	
	



	2.


	
	
	
	

	3.


	
	
	
	

	4.


	
	
	
	


List the minerals from softest to hardest:

1.______________________________________________  2. ______________________________________________
3.______________________________________________  4._______________________________________________
Name:___________________________________
MY PET ROCK

1. My pet rocks NAME is ________________________________________because it’s sedimentary/metamorphic/igneous (circle one).

2. My pet rocks favorite COLOR is ________________________________________________________________

3. When my rock was young, something happened to it! This is what happened to it to make its TEXTURE: __________________________________________________________________________________________
____________________________________________________________________________________________________________________________________________________________________________________ 

4. I know my rock is/isn’t (circle one) very old so the SIZE is (measure in cm):	
__________________________________________________________________________________________ 

5. On Mohs’ Scale my pet rocks HARDNESS is __________ because their skin is tough/brittle (circle one) 

6. My rock was formed by _____________________________________________________________________________
_________________________________________________________________________, so its SHAPE is (draw below):
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