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A) BIG IDEA or CONCEPTS-LEARNING OBJECTIVES 
Students will be able to identity the rock samples they bring to class by using the rock identification properties. They will write a claim and explanation based on their data collection. Students will make a model of a volcano to recognize the inner earth layers form some rock types (igneous). Students will complete their models of the inner earth and identify each layer.

B) STANDARDS 
National Standards K-4:
Understanding about scientific inquiry. 
Properties of objects and materials
Properties of earth materials

Indiana State 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.
4.2.3. Describe how earthquakes, volcanoes and landslides suddenly change the shape of the land.

C) MATERIALS 
· Earth models from previous week
· Red, Orange, Yellow, Blue and Green paints and paintbrushes from previous week
· Paper plates to hold paint 
· Toothpicks
· Masking tape
· Vinegar
· Rulers
· Paperclips
· Rock box reference samples
· Baking soda
· Casserole dishes to hold the volcano
· Dirt samples

D) TEACHER CONTENT KNOWLEDGE  (2 points)
Knowledge about the layers of the earth and how crust relates to rocks and minerals
· Crust This is the thin, rocky layer we think of as Earth’s surface. Its thickness changes from about 50 miles to 3 miles.
· Mantle This layer is rock hard, but it actually flows around the outer core, moving about as fast as your fingernails grow.
· Outer Core This layer is also made up of mostly iron and nickel, but here the metals are melted into very hot liquid. This hot liquid forms a layer that moves around the inner core.
· Inner core The center of the Earth is about 6,000 miles below the Earth’s surface. It is a solid ball made of mostly 2 materials: Iron and Nickel. 
The 6 identification properties of rocks: shape, size, color, texture, hardness, and calcite presence 
How volcanoes work. (i.e. magma from the mantle turns to lava when it erupts and forms rock.)
Igneous rock samples that we have: Basalt, Granite, Gabbro and Obsidian

E) REFERENCES & HANDOUTS  (1 point)
Labels for each rock station 
Rock explanation handout
Igneous rock pictures
Moh’s Scale handout for Hardness station

F) DESCRIPTION OF YOUR LESSON  (6 points)
9:00-9:30 Talk with students about what they did over the last week, listen to soft jazz music, let the students decorate their science journals until the whole class has arrived.
9:30-9:40 Review what we talked about last week
9:40-10:10 Rock Stations (5 minutes per station)
10:10-10:30 Explanation handouts
10:30-10:45 Bloomington area rocks chart
10:45-11:00 Snack
11:00-11:30 Volcano model
11:30-11:55 Finish inner earth models
11:55-12:00 Clean up

	ENGAGE 
Review what we covered last week. Inner and outer core, mantle and crust. Read 3 questions from last week’s KWL chart that we will be answering today.
Ask students where we find rocks within those layers – crust only. 
Since most humans only experience the crust of the earth, and we all live on the crust of the earth, that’s what we are going to focus in on today.
On the crust when we find rocks, what are some ways that we classify them
     Shape, Size, Texture, color, hardness, calcite
We will examine the rock samples that the students brought in and talk about what makes a good rock sample. The students will then select one of their rock samples to use to test it.


	EXPLORE 
Students will go to the 6 stations with the rock sample they selected. Each station will be focusing on one of the classifying traits. 4 students per station.
Station 1: Color
Several minerals like Fluorite (greenish), Marble (white), Quartz (clear/cloudy) and Sandstone (pinkish), Limestone (grey) will be available for comparison. Students should identify the similarities, if any, to the colors they see in their rock samples under the hand lens
Station 2: Shape
Samples like biotite (flaky), Basalt (rounded edges) and calcite (square) will be available for comparison to the rock sample the students brought in.
Station 3: Size
Along with rulers, small medium and large samples of rock will be there for reference.  Limestone, quartz, 
Station 4: Texture
Sandstone, Biotite, and Fluorite will be available for students to reference and compare/contrast when observing the texture of their rock sample.
Station 5: Hardness
There will be a few copies of the Moh’s Scale for reference and 3 rock samples for testing. The students will have to use the samples to find the approximate hardness of their rocks. The rock samples will be Gypsum- 2, Hornblend- 5, and Marble- 8.
Station 6: Calcite
There will be 4 beakers with vinegar in them for each student to test their rock sample to see if there is calcite present. There will also be a sample of calcite at this station so students can use it as a reference point to remember what they’re looking for. 


	EXPLAIN 
Each student will have gathered data from each station and they will use the explanation handout to write an explanation to “What kind of rock do you have?” Each student will have a claim based on different supporting evidence. 
Then as a class we will make a chart about Bloomington area rocks to see commonalities within the group of samples.
“we cannot make a certain claim because we haven’t looked at every rock in Bloomington but we have a small set from all over the town so we can see common trends in the Bloomington area rocks.”


	Explore
Then the students will use dirt to make a volcano shape in their pans around the Erlenmeyer flasks. 
The students will mix dish soap, food coloring and baking soda inside their volcanoes. Lastly, they will add vinegar and watch them erupt. 


	Explain 
So we know that rocks aren’t found inside the earth but we know that they come from the inner earth. Draw a diagram of how the mantle is exposed through volcano’s opening. Review about igneous rock is made. Talk about obsidian, granite and other igneous rocks and how they’re made. 


	Explore
Now we need to finish painting our models from last week. Please write in your journals why you are choosing each color for each layer. Make note that “because it’s pretty” or “because that’s what the diagram looks like” are not acceptable answers.
The students will also need to label each layer (without teacher help) using toothpicks and masking tape to make flags.


	Explain
Each of the four tables will tell me one layer at a time what it is and what they know about it.


	ELABORATION
1. 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.




G) 
H) 
I) EMBEDDED FORMATIVE ASSESSMENT (also part of the 5th “E”) (2 points)
The student’s scientific conclusions/explanations will be used for assessment as well as the correct labeling of their models. 

J) GEARING UP/GEARING DOWN (1 point)
Gearing up- Students that are moving quickly through the stations will be challenged to write more descriptive, detailed observations about their rock. They could also test 2 samples at each station if they are bored with only one.

Gear down- Students can work with a partner to test their rocks at each station if they are having trouble completing their data collection within the 5 minutes allowed at each station. Additionally, if they finish one station early, they can go back at the end to a station that they needed more time at. 



How to make a scientific explanation:
1. Make a claim.
2. State at least 3 pieces of evidence.
3. Explain your reasoning about the results of the evidence.
4. Think of other reasoning.  

I think my rock is _______. After collecting evidence I can see my rocks has _______, _______, and _______, which is similar to the_______ sample of rock. The first _______ characteristic is like _______ because of _______. The characteristic _______ could also be because of _______. The second _______ characteristic is like _______ because of _______. The characteristic _______ could also be because of _______. The third _______ characteristic is like _______ because of _______. The characteristic _______ could also be because of _______.
















Moh’s Scale

1- Talc
2- Gypsum
3- Calcite
4- Fluorite
5- Apatite
6- Orthoclase
7- Quartz
8- Topaz
9- Corundum
10- Diamond



(SIGNS SHOULD BE IN LANDSCAPE FORMAT)


SIZE


SHAPE

TEXTURE

HARDNESS

CALCITE

COLOR
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