	Stage I:  Desired Results

	Title of Unit:  Rocking with Rocks

Grade Level: Grade 3

	Established Goals (Vermont Standard from Framework):



	Enduring Understandings:

Students will understand that … 
Our earth is a system changing over time as a result of forces acting within its layers and its surrounding atmosphere.

There are forces within the Earth and its surrounding atmosphere that cause changes in its structure and composition over time. Changes can be slow or fast.


	Essential Questions:

How can the physical properties of rocks, minerals, and soils be used to classify them?  
How are rocks similar to and different from each other?  
Focus Questions:

· What is soil?  How is soil made?

· What are rocks composed of?

· What are the properties of rocks?

· How can physical properties be used to classify rocks?

 How do different materials make up the Earth?

· What is the Earth made of?



	Students will know …

(taken from GE Concepts).

Science Concepts:

a. Soil is made partly from rock, partly from plant remains

and also contains many living organisms.

b. Earth materials are solid rocks, soils, water and the

gases of the atmosphere.

c. Rock is composed of different combinations of minerals. Large rocks can be broken down into small rocks.

d. Rocks have properties of color, texture and hardness. Rocks can be classified by their physical properties

	Students will be able to …

(taken from GE stems; inquiry GEs)
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Students demonstrate their understanding of Processes and Change over Time within Earth Systems by…

∙ Observing, identifying and comparing components of soils and rocks.                             

∙ Recognizing and identifying the four basic materials of the earth (i.e., rocks, soil, water, and gases).
∙ Observing and comparing the properties of rocks.

	Appendix I:  Summary of Adult Content Knowledge  
Soil is made from tiny pieces of rock, minerals, and decayed plant and animal material.

Soil is made up of layers, with each layer having different properties.  Layers also differ depending on location (e.g. desert vs. woodland).
The particles in soil affect the soil’s ability to retain water and nutrients.

Rich soil contains a lot of humus and a lot of minerals.

Rain can wash minerals away, resulting in poor soil.

There are 3 classifications of soils: Sands – made of up to 70% or more sand-sized particles and less than 15% of clay, Clay – comprised of at least 40% clay-sized particles, and Loams – a mixture of about equal parts sand, clay, and silt.

Soil texture can often be determined by the “feel” test – a little water is added to the soil, and then pressed between the thumb and forefinger, noting the texture.

There are over 2,000 minerals – some are rare (diamonds, gold), while others are common (quartz, mica).

Rock-forming minerals – common materials that make up most of the rocks in the earth’s crust.

Minerals have different properties that can be  observed:

     Color – Easiest to observe, but the least useful in mineral identification.  Traces of impurities can change the color of a mineral.  Also, many minerals have similar colors.

     Luster – the way a mineral shines in reflected light.  Luster is either metallic or non-metallic.  Metallic lusters shine like polished metal.  Non-metallic lusters do not shine like polished metal.  For example, they may be vitreous (shiny), pearly, waxy, greasy, oily, or dull.

     Crystal shape – can be helpful in identifying minerals.  Ions, or atoms, arrange themselves into patterns if they have enough time and room to grow, resulting in flat-faced, regularly shaped crystals.  Often, however, crystals do not have the room to grow.

     Simple tests to help identify minerals include the streak test, which is an analysis of the color of the mineral’s powder.  For many minerals, the color of the streak is not the same color as the mineral.  The streak of a non-metallic mineral is usually color-less or white.

     Another test is the hardness test, which is not to be confused with brittleness (glass is brittle, and breaks easily, but it is harder than copper and other metals.  The Moh’s scale of hardness rates minerals according to whether they can be scratched by various objects.  The softer the mineral (e.g. talc) the lower the mineral is on the hardness scale.  1 is the softest (talc), while 10 is the hardest (diamonds).



	Appendix II:  Summary of Research on Student Learning (Misconceptions)  
Age 5-6:   Think a rock is fist-sized only.

Age 8-10:  Believe soil is “just” dirt.

                 Have little understanding that soil includes dead organisms and plant material.

                 Think soil is dinosaur manure.

                 Think rocks are made of one substance.

                 Think if something has been manipulated by humans it is no longer natural   

                           (polishing marble.)

Age 10 - 12 Don't understand that sedimentary rocks are a result of the sedimentary 

                            process.

                  Believe metamorphic refers only to butterflies, not rock.

                  Believe rocks are made only of soil.  They think either that soil has been 

                           around for a few years or that it has been around forever.

                  Don’t have an understanding of the scientific meaning of clay, silt, sand, 

                           gravel, and boulder.

                  Believe a rock cycle is a one way circle only.       



	Stage 2 – Assessment Evidence



	Performance Task(s) Summary

Students will be provided with two rock samples from their teacher.  

1. It is their job to prove how the two samples are alike and/or different.

(How can we tell if these two rocks are different?)

2. Students need to chose three different tests then gather three pieces of evidence, from each test, to compare the two rock samples.

3. Students will then collect evidence/data and record it in a table.

4. Finally, student will use their data to demonstrate the differences they have discovered between both rocks.  

5. Extension: Students will evaluate the practicality and reasoning behind geologist’s tests of rock properties? 



	Indicators of Proficiency:

1.  Students choose 3 appropriate geological tests for rock properties.

2.  Students accurately find three pieces of physical evidence for both rock     

     samples.

3.  Students record their data accurately for each test in a table.

4.  Students compare their data results to demonstrate the similarities and  

     differences between each sample.  

5.  Students evaluate the practical and scientific reasoning behind tests for  

      physical properties of rocks.
Performance Task:

· Much improved-I like the engaging scenario and how you have scaffolded it so that they provide all the pieces you want.  

· I love how you have incorporated the compare and contrast graphic organizer.  Having them look at similarities as well as differences is great thinking.

· Like use of vocab. in the task:  physical, properties, etc.

· You will want to be more specific in your indicators of proficiency.  E.g. what properties and tests would you accept as proficient?



	Other Evidence:

        Science Journal entries

            Science Probe results

            Rock Circuit Lab Results

            Pet Rock projects



	Stage 3 – Learning Plan



	Learning Activities: 6-8

We are going to study Earth materials: solid rocks, soils, water, and the gases of the atmosphere. 

Lesson #1 Rock Rubbing (Model)

Focus Question:  Can rocks be broken down into smaller pieces?

GE: 46

In this lesson students will:

1. Each bring in two fist-sized rocks from home.  (Teacher will want to add sandstone to the mix.)

2. Sitting in a circle, they will rub their rocks together over a white paper plate, collecting the smaller rock particles.
3. After 2 minutes, students will pass one rock to the person on their right and will continue rubbing with the new rock.
4. Explain that the larger rocks break down into smaller rocks.
5. When finished, students will observe (with magnifying glasses and/or microscope) the various particles.  
6. Draw a diagram and make observations about: color, texture, and hardness.
7. (Teacher would introduce sand samples at a later point for students to connect to GE 47.)

Assessment Strategy:  Students are able to explain how rocks break down into smaller rocks and how rocks have physical properties of color, texture, and hardness.

Lesson # 2 Science Probe

Focus Question:  What is soil made of?  What are the components of soil?

GE: 46

In this lesson students will: 

1. Take the BRSU probe “What’s in Soil?”

2. Four Corners:  Students could assemble in the corner with those that share the same answer.  They then discuss in their groups, share out, and debate as whole group.   

Assessment Strategy: teacher records (classroom chart) and observes student knowledge and misconceptions.

Lesson #3 (Elicit possible misconceptions @ beginning of unit)

Focus Question:  What is soil made of?  What are the components of soil?

GE:

In this lesson students will:

1. Dig up soil samples from the schoolyard, nearby woods, meadow etc.  Teacher may want to have additional samples on hand (fresh for living organisms.)

2. Record observations of each sample using magnifying classes and paper plates to sort samples on.  

3. Make diagrams with appropriate labels and will answer the question: What are the components of soil?

Assessment Strategy:  students are able to identify physical components of soil.

Lesson #4 (Challenge typical misconceptions)

Focus Question:  How are soils different?  (compare and contrast)

GE:

In this lesson students will:

1. Compare two different soil samples.

2. They will use a Venn diagram to record 3 or more differences between the samples.

Lesson #5 (Reflect on and make meaning of experiences)

Focus Question: What are the components of soil?

GE:

In this lesson students will:

1. Revisit their original probe “What’s in Soil?”

2. Using a colored pencil, students will either confirm or change their answers using newly acquired evidence from their observations and Venn Diagrams.

Assessment Strategy: students are able to prove their answer/understanding of the components of soil. 

Lesson #6  Rock Sorting

Focus Question: What ways can you sort rocks?

GE: 46

In this lesson students will:

1. Sort and categorize a variety of rocks.

2. Determine types of physical categories.

3. Read about the properties of rocks and minerals.  

Assessment Strategy: students are able to explain their categorization of rocks.  
Lesson #7 Rock Circuits

Focus Question: How can we test for some of the physical properties of rocks?

GE: 46
In this lesson students will:

1. Rotate through stations reading literature about the physical properties of rocks 

2. Using one rock, perform a test at each station.  
3. Test stations will include :

a. Examination of color(s),

b. Examination of texture,

c. Hardness test with various objects to scratch rocks with,

d. Examination of luster,

e. Streak test with white tiles,

f. Acid test with vinegar
Lesson # 8 Compare and Contrast Rock Properties (other than Venn)
Focus Question:  How can rocks differ?

GE: 46

In this lesson students will 

1. choose 2 rocks and examine them for color, and texture, and 

2. test the rocks for hardness.  Students will then 

3. compare and contrast the two rocks with the following attribute box:

                                          Rock # 1                   Rock # 2

Attribute # 1

Attribute #2

Attribute # 3

Assessment:  using the attribute box, students are able to explain how two rocks are either alike or different.

Lesson # 8 “Pet Rocks” 
Focus Question:  How can you classify a rock?

GE: 46

In this lesson students will:

1. Choose a rock of their choice to become their “pet rock”,

2. Determine the different properties of their rock,

3. Present their rock and its properties in a medium of their choosing: 

              (eg. posters, mobile, web pages, Photoshop, PowerPoint, mobile, etc.)
Assessment:  students will accurately determine the different properties of their pet rock.
Learning Activities:

· You have provided opportunities to compare and contrast rocks and use their properties to describe them-which is the thinking that you want them to do in preparation for their PT.

· May want to start with some sort of engage (like having them bring in or pick rocks and trying to draw and describe the rock well enough for someone to pick it out of a pile) as a way for them to tune into the properties and for you to hear a bit about what they can observe.  Could also allow them to raise some questions that can be posted and revisited.
· Soils activities are clear and I like the use of the probe and the way they revisit their thinking.  Since you are using the compare contrast diagram in the performance task, I suggest using it in some of the learning activities as well so they have experience with it.
· For your rock lessons, what will they do with their data?  How can you get them to reflect on what they find out?  Need more opp. to process for meaning.  Exit card?  Museum walk where they share their results for a particular test and you are listening for how they interpret the results?  Give them a description of the properties of a mystery rock that matches the data that they recorded for one of their rocks and have them use their data to say what they think it might me, etc.
· For pet rocks, having them also identify what tests they did to determine the properties would be good.  

Great resources-books and websites, very helpful


	Appendix III:  Resources (teacher resources, related student literature, field trips, websites, etc.):

Teacher:

Books:

Stone Wall Secrets, by Kristine and Robert Thorson. (read-aloud).

If You Find a Rock, Peggy Christian.

Rocks: Hard, Soft, Smooth, and Rough, Natalie M. Rosinsky

The Pebble in My Pocket, M. Hooper.

Website:

Rock Hounds: http://sln.fi.edu/fellows/payton/rocks/index2.html
                      http://www.rockhoundkids.com/ 

Rocks for Kids: http://www.rocksforkids.com/
Kids Geo .Com: http://www.kidsgeo.com/geology-games/rocks-game.php
Field trips:  

1. Dorset Historical Society, for marble quarry visit.

2. Slate Valley Museum, Granville, NY

3. Vermont Marble Museum, Proctor, VT

Student:

Rocks and Minerals, DK Eyewitness Exploreers.  ISBN 0-7894-1682-4



	

	


Understanding by Design:  Science Unit Planning Template 

(based on the work of:  Wiggins and McTighe)

