SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	Eighth Grade Science                            

	Recommended  Days of Instruction:  3
	(one day equals 55 min)

	Standard(s) addressed:  8-3

	The student will demonstrate an understanding of materials that determine the structure of Earth and the processes that have altered this structure. (Earth Science)

	Earth’s Structure and Processes

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	8-3.5: Summarize the importance of minerals, ores, and fossil fuels as Earth resources on the basis of their physical and chemical properties.


	SC Science Standards Support Guide Resource List
https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
SC ETV Streamline

http://etv.streamlinesc.org
Processing the Ore

http://player.discoveryeducation.com/index.cfm?guidAssetId=E26633FD-DEB3-434E-837A-A732481D7352&blnFromSearch=1&productcode=US
How ore scraped from the mines is processed at Mponeng is discussed in this segment.
Greatest Inventions with Bill Nye: Energy
http://player.discoveryeducation.com/index.cfm?guidAssetId=CFC09A9F-620B-4031-A54B-EC30E57F3AA9&blnFromSearch=1&productcode=US
Reveals new advances in oil drilling and coal mining, as well as considers the impact of burning fossil fuels on the environment.
What Are Fossil Fuels

http://player.discoveryeducation.com/index.cfm?guidAssetId=AD775713-044C-4F36-84BE-0AC703A28587&blnFromSearch=1&productcode=US
Fossil fuels (oil, coal, and natural gas) are formed from the remains of living things that died millions of years ago and were gradually buried by layers of rock and soil. Fossil fuels are used to produce energy in order to generate electricity, run our cars, and heat our homes.

How Minerals are Mined http://pubs.usgs.gov/gip/2005/17/gip-17.pdf
US Geological Survey http://www.usgs.gov/
SC Department of Natural Resources  (SCDNR)  http://www.dnr.sc.gov/education.html 

Mineral Information Institute  http://www.mii.org 
Women in Mining  http://womeninmining.org/ 
American Coal Foundation  http://www.teachcoal.org/
The Geologic Society of America http://www.geosociety.org/ 

The Mineralogical Society of America  http://www.minsocam.org/ 

Geology and Earth Science http://www.geology.com 
Smithsonian National Museum of Natural History “Dynamic Earth” http://www.mnh.si.edu/earth/main_frames.html 
U.S. Energy Information Administration  http://www.eia.doe.gov/
South Carolina (24 specimens) can be purchased from SCDNR (sample set) http://www.dnr.sc.gov/geology/publications.htm#rockandmineral ($25 per set)

Minerals Dichotomous Key http://jersey.uoregon.edu/~mstrick/MinRockID/RockID/RockIDChart.html
“Resources we Use” pg. 12.  http://mii.org/teacherhelpers.html
	See Science Module 8-3.5

	From the South Carolina Science Support Documents:

The objective of this indicator is to summarize the importance of certain Earth resources; therefore, the primary focus of assessment should be to generalize major points about the importance of minerals, ores, and fossil fuels because of their physical and chemical properties.  

However, appropriate assessments should also require students to interpret a chart of important/useful Earth resources; exemplify Earth resources that are minerals, ores, or fossil fuels; or identify properties that would make an Earth resource important.  


Eighth Grade

Science Module 

8-3.5 PART A
Earth’s Structures and Processes

Lessons A-C


From the South Carolina Science Support Documents:

Indicator 8.3.5:  Summarize the importance of minerals, ores, and fossil fuels as Earth resources on the basis of their physical and chemical properties.
Taxonomy level: 

Understand Conceptual Knowledge (2.4-B)

Previous/future knowledge: In 3rd grade (3-3.2), students identified common minerals based on their properties; they also gave examples of how Earth materials were used (3-3.7). In 7th grade (7-4.6), Earth resources were classified as renewable or nonrenewable. Understanding the importance of minerals, ores, and fossil fuels based on their properties is new to this grade; ores have never been introduced.

It is essential for students to know that Earth resources (minerals, ores, and fossil fuels) have properties that make them important and useful. Properties that determine the usefulness of an ore or mineral may be identified using a chart, diagram or dichotomous key. The two types of properties are:

· Physical properties; for example, hardness, luster, color, texture, the way a mineral splits, or density

· Chemical properties; for example, the ability to burn, the reactivity to acids

Three common Earth resources that have importance based on their properties are:

Minerals

· Natural, solid materials found on Earth that are the building blocks of rock; each has a certain chemical makeup and set of properties that determine their use and value.

Ores

· Minerals that are mined because they contain useful metals or nonmetals.

Fossil fuels

· Natural fuels that come from the remains of living things; fuels give off energy when they are burned. 

It is not essential for students to classify individual minerals for the purpose of identification, but understanding the meaning of the physical properties by examining some common minerals would be helpful.

Assessment Guidelines:

The objective of this indicator is to summarize the importance of certain Earth resources; therefore, the primary focus of assessment should be to generalize major points about the importance of minerals, ores, and fossil fuels because of their physical and chemical properties.  However, appropriate assessments should also require students to interpret a chart of important/useful Earth resources; exemplify Earth resources that are minerals, ores, or fossil fuels; or identify properties that would make an Earth resource important.
Teaching Indicator 8-3.5:  Lesson A - “Earth’s Resources – Minerals, Ores and Fossil Fuels”

Instructional Considerations: 

This lesson is an example of how a teacher might address the intent of this indicator.  The STC kit Catastrophic Events and FOSS kit Earth History both provide an opportunity for conceptual development of the concepts within the standard.

Misconceptions:

Some incorrect believes children often hold include but are not limited to:

· Earth's resources are not finite--there is an endless supply of petroleum, water and other mineral resources. All we have to do is to explore for them.
· A mineral and rock are the same thing.

· "Man-made" materials come from some unknown factory…there is no connection between them and mineral resources that must be mined.
· Children often have trouble making the connection to real world from simulations or models; be explicit in asking clarifying questions to ensure lifelong misconceptions are not created.

Safety Note(s):

Students should know and practice the procedures for fire, glass and chemical safety.  Students should use care when performing this experiment, and be wearing the proper safety equipment including aprons and goggles.   Students should know and practice safe disposal of materials in a laboratory setting.  
Lesson time:

1 day (1 day equals 55 minutes)

Materials Needed: (per student)


· Copies of the article “The Earth’s Natural Storehouse” (see attached) 

· Copy of the dialogue protocol “Cubing Protocol” (see attached)

· Cube - 1

· Copy of the information sheet “Dig a little Deeper – How many minerals and metals does it take to make a light bulb?” (see attached)

· Copy of the world map “Where in the World are the Resources to make a light bulb?” (see attached) 

· Access to a world map or atlas

Focus Question:

What are the resources of Earth?

Engage:

1. As a class dialogue about what you have learned in the past about Earth’s materials and Earth’s resources.  (SC Indicator 3-3.7: Exemplify Earth materials that are used as fuel, as a resource for building materials, and as a medium for growing plants. - Earth materials come from inside Earth and are used as fuels. For example, fuels such as oil and coal can be burned to produce heat or made into gasoline to help run cars and other vehicles; SC Indicator 7-4.6: Classify resources as renewable or nonrenewable and explain the implications of their depletion and the importance of conservation - Nonrenewable resources are exhaustible because they are being extracted and used at a much faster rate than the rate at which they were formed.  Fossil fuels (coal, oil, natural gas), diamonds, metals, and other minerals are nonrenewable; they exist in a fixed amount and can only be replaced by processes that take millions of years.)
1. Individually read the two-page article “The Earth – Nature’s Storehouse” (see attached).

[image: image1.emf]           [image: image2.emf]
2. Be sure to record in your notebook any Perspectives you have about Earths resources so that later you can describe, compare, associate, analyze, apply, and argue for or against it in a group.

3. In groups of 5-6 students, share your thoughts according to the “Cubing” protocol (see attached). 

4. Teacher should monitor the groups for progress and future discussion ideas but not interfere with their dialogue. 

Explore:
1. As a class, how many minerals and metals it takes to make a light bulb, and where those natural resources might come from.

2. Capture in your notebooks your list of what is involved.

3. With your partner, interpret the informational sheet “Dig a little deeper – How many minerals and metals does it take to make a light bulb?

[image: image3.emf][image: image4.emf]
4. How does this compare to your predictions?  What surprises did you have?

5. On the world map, make a symbol key or color key for each of the resources listed.  Place the symbol or color in the appropriate country producing this resource.

6. Thinking about all the light bulbs you turn on and off daily, what thoughts are being generated about how the world attains and uses its natural resources?

Explain:

1. Dialogue as a class “What are Earth’s natural resources?”

2. Everything is made of something.  If you can see it, touch it, taste it, smell it, or hear it, it is from our natural resources; and if it isn’t grown – it has been mined – minerals, ores and fossil fuels.

a. Minerals - Natural, solid materials found on Earth that are the building blocks of rock; each has a certain chemical makeup and set of properties that determine their use and value.
b. Ores - Minerals that are mined because they contain useful metals or nonmetals.
c. Fossil fuels - Natural fuels that come from the remains of living things; fuels give off energy when they are burned. 

3. For the teacher:  To better understand the lifecycle of rocks and minerals and how minerals are mined, see http://pubs.usgs.gov/gip/2005/17/gip-17.pdf
Extend:
1. Teach SC Indicator 8-3.5 Lesson B “Properties of Earth’s Resources” 

Additional Resources:

1. US Geological Survey - http://www.usgs.gov/
2. SC Department of Natural Resources  (SCDNR) - http://www.dnr.sc.gov/education.html 

3. Mineral Information Institute - http://www.mii.org 

4. Women in Mining - http://womeninmining.org/ 

5. American Coal Foundation - http://www.teachcoal.org/
6. The Geologic Society of America - http://www.geosociety.org/ 

7. The Mineralogical Society of America - http://www.minsocam.org/ 

8. Geology and Earth Science – http://www.geology.com 

9. Smithsonian National Museum of Natural History “Dynamic Earth” http://www.mnh.si.edu/earth/main_frames.html 

Teaching Indicator 8-3.5:  Lesson B - “Properties of Earth’s Resources”

Instructional Considerations: 

This lesson is an example of how a teacher might address the intent of this indicator.  The STC kit Catastrophic Events and FOSS kit Earth History both provide an opportunity for conceptual development of the concepts within the standard.

Misconceptions:

Some incorrect believes children often hold include but are not limited to:

· Earth's resources are not finite--there is an endless supply of petroleum, water and other mineral resources. All we have to do is to explore for them.
· A mineral and rock are the same thing; all rocks are heavy; all rocks are more or less the same thing (a rock is a rock)

· Rocks can only be changed by a blow of a hammer or other powerful object.
· Rocks are stronger than the forces of nature (water, wind, ice).
· Rocks are uniform inside.
· Any crystal that scratches glass is a diamond.

· Earth is molten except for its crust

· Soil must have always been in its present form 

· Children often have trouble making the connection to real world from simulations or models; be explicit in asking clarifying questions to ensure lifelong misconceptions are not created.

Safety Note(s):

Students should know and practice the procedures for fire, glass and chemical safety.  Students should use care when performing this experiment, and be wearing the proper safety equipment including aprons and goggles.   Students should know and practice safe disposal of materials in a laboratory setting.  
Lesson time:

1 day (1 day equals 55 minutes)

Materials Needed: (per groups of 2)


· Mineral samples - NOTE:  A sample set of the three types of rocks and minerals commonly found in South Carolina (24 specimens) can be purchased from SCDNR: http://www.dnr.sc.gov/geology/publications.htm#rockandmineral ($25 per set)

· Penny - 1

· Nail – steel - 1

· Glass plate - 1

· Hand lens – 1

· Light source – 1 (flashlight or penlight; to be used for testing luster)

· Mineral Oil – 25 mL

· Water – 50 mL

· Hydrochloric acid (HCl) – (in dropper bottle)

· Mineral Data chart (see attached)

· Mineral Identification chart – (NOTE:  several have been provided - see attached)
Focus Question:
What are the properties of Earth’s resources that make them special?

Engage:
1. As a class dialogue about what you have learned in the past about Earth’s resources and different properties of matter (SC Indicator 3-3.2: Identify common minerals on the basis of their properties by using a minerals identification key - minerals are solid, formed in nature, have never been alive, and have properties by which they can be identified. Some examples of properties of minerals may be hardness, color, luster, reaction to acid, and magnetism; SC Indicator 7-5.9: Compare physical properties of matter (including melting or boiling point, density, and color) to the chemical property of reactivity with a certain substance (including the ability to burn or to rust).
2. Rocks are made of one or more minerals. Minerals are pure, solid, inorganic (nonliving) materials found in Earth's crust. Minerals are made of one or more elements. Elements are the most basic, naturally occurring substances on Earth. Elements cannot be broken down (except by radioactive decay).  If you think of a cookie as a rock, the flour, sugar, and chocolate chips are like the minerals that make up the rock. Depending on the recipe, you get different kinds of cookies. It is the same with rocks because each type of rock has a different combination (or recipe) of minerals.  Minerals all have chemical compositions and physical properties unique to that specific mineral. (A chocolate chip in an oatmeal cookie is the same as the chocolate chip in a peanut butter cookie). Even rocks with the same mineral ingredients may be different due to variations in the amounts of minerals (more flour, fewer chocolate chips) and the processes by which they are formed such as being burned, doughy, or just right. Common rock-forming minerals are feldspar, quartz, calcite, mica, and hornblende.  All minerals have value, but their value varies. The more rare a mineral is, the more valuable it is. The same goes with mineral use. If a mineral is used for many of different things like copper, it becomes valuable. Some minerals are mined for their beautiful properties, such as diamonds. Some are so valuable they are used for jewelry or decorations, like gold and platinum.  We use different characteristics to identify people, such as eye color, hair color, language, etc. Geologists do the same thing, using specific properties to identify rocks and minerals. Geologists use the following tests to distinguish minerals and the rocks they make: hardness, color, streak, luster, cleavage and chemical reaction.
· Hardness - A scratch test developed by a German mineralogist Fredriech Mohs in 1822 is used to determine mineral hardness. He developed a hardness scale that helps to identify mineral properties. The scale measures hardness on a scale of 1-10. One being the softest mineral (talc) and 10 being the hardest mineral (diamond). Common objects of known hardness can be used to determine mineral hardness. These common objects are: your fingernail (2.5), a penny (3), a piece of glass (6) and a knife blade or nail. For example, if your fingernail can scratch the mineral, it has a hardness of less than 2.5, which is quite soft. If the mineral can scratch glass it has a hardness of greater than 6, which is very hard.

· Luster - Another mineral property that geologists use to identify minerals is luster. Luster is the way in which the surface of a mineral reflects light. There are two main types of luster: metallic and nonmetallic. A metallic luster is shiny and similar to the reflection from a metal object, such as a faucet. A mineral that does not shine like metal has a nonmetallic luster. For example, the wall has a nonmetallic luster. There are many types of nonmetallic luster. A glassy luster is bright and reflects light like a piece of glass. A greasy luster has an oily appearance. An earthy luster is a very dull and looks like dirt. Waxy luster looks like the shininess of a crayon.

· Color - Color can sometimes be helpful when identifying minerals. However, some minerals have more than one color, like quartz. Quartz can be blue, brown, pink, red, purple, and almost any other color, or it can be totally colorless.  Placing the mineral in mineral oil will make the identification of color easier and more accurate.

· Texture – How the mineral feels (ex. Gritty to sandy; powdery, earthy, chalky; smooth like glass; smooth and sticky or waxy; sharp – metallic)

· Cleavage - Cleavage is another property used to distinguish minerals. Cleavage is the tendency for minerals to break along flat planar surfaces. Cleavage is rated as good, fair and poor depending on the quality of the flat surface produced. Mica, for example, is a mineral that has good cleavage. It breaks into very flat sheets. Minerals that have very poor cleavage will only break along irregular surfaces. Quartz, for example, will break into pieces that have a seashell-like fracture plane. Others, like garnet, shatter with no distinguishable pattern. These are considered to have no cleavage at all.

· Density – The relative ratio of mass to volume.  (NOTE:  the density of water is 1.0 g/cm3)

· Combustion – The ability of the mineral to burn

· Chemical Reaction - A weak acid is used to tell if rocks or minerals contain calcium carbonate (CaCO3). If the specimen fizzes (giving off CO2) when it comes in contact with acid, it is considered carbonate rich. If it does not contain calcium carbonate, it will not fizz. Calcite and aragonite are two minerals that will always fizz. Not all of these tests will be used in the following activity. Use different mineral properties to distinguish which minerals you are studying.

2. Explain to students why it is important to identify minerals. We use minerals all the time in everyday life. For example, you probably have copper pipes or wiring in your house. You use chalk (calcite) to write on the blackboard. Maybe you're wearing a silver or gold ring.  Using these properties to examine minerals helps scientists consider possible uses in the future.

Explore:

1. In pairs, the students should perform the tests discussed on the mineral samples and record their observations on the Mineral Data chart (see attached)
2. Teacher should monitor the groups closely and ask clarifying questions as the data is being collected:

a. How can they be sure the data is accurate?
b. How might this information be useful to scientists?

c. Which properties might make a resource important?  What makes you say that?

Explain:
1. Have a whole class dialogue about the process of data collection and future implications of the results:

a. What did they do to ensure their data was accurate?
b. How might this information be useful to scientists?

c. Which properties might make a resource important?  What makes you say that?

2. Thinking back to the rock cycle, how does each of these chemical and physical properties represent the manner in which the mineral was formed?

Additional Resources:

1. US Geological Survey - http://www.usgs.gov/
2. SC Department of Natural Resources  (SCDNR) - http://www.dnr.sc.gov/education.html 

3. Mineral Information Institute - http://www.mii.org 

4. Women in Mining - http://womeninmining.org/ 

5. American Coal Foundation - http://www.teachcoal.org/
6. The Geologic Society of America - http://www.geosociety.org/ 

7. The Mineralogical Society of America - http://www.minsocam.org/ 

8. Geology and Earth Science – http://www.geology.com 

9. Smithsonian National Museum of Natural History “Dynamic Earth” http://www.mnh.si.edu/earth/main_frames.html 

Extend:  
1. Use this on-line version of a dichotomous key to remind students how to use one when identifying minerals: http://jersey.uoregon.edu/~mstrick/MinRockID/RockID/RockIDChart.html
2. Have the students use some sort of dichotomous key or decision tree to identify the minerals tested.
3. How has this graphic organizer helped you to further understand each of the properties as a collective representation of the mineral rather than in isolation of each other?
Teaching Indicator 8-3.5:  Lesson C - “Importance of Earth’s Resources”

Instructional Considerations: 

This lesson is an example of how a teacher might address the intent of this indicator.  The STC kit Catastrophic Events and FOSS kit Earth History both provide an opportunity for conceptual development of the concepts within the standard.

Misconceptions:

Some incorrect believes children often hold include but are not limited to:

· Earth's resources are not finite--there is an endless supply of petroleum, water and other mineral resources. All we have to do is to explore for them.
· A mineral and rock are the same thing; all rocks are heavy; all rocks are more or less the same thing (a rock is a rock)

· Rocks can only be changed by a blow of a hammer or other powerful object.
· Rocks are stronger than the forces of nature (water, wind, ice); rocks are uniform inside.
· Any crystal that scratches glass is a diamond.

· Earth is molten except for its crust

· Soil must have always been in its present form 

· Children often have trouble making the connection to real world from simulations or models; be explicit in asking clarifying questions to ensure lifelong misconceptions are not created.

Safety Note(s):

Students should know and practice the procedures for fire, glass and chemical safety.  Students should use care when performing this experiment, and be wearing the proper safety equipment including aprons and goggles.   Students should know and practice safe disposal of materials in a laboratory setting.  
Lesson time:

1 day (1 day equals 55 minutes)

Materials Needed: (per groups of 2)


· Copies of the article “Geology and Natural Resource Development” (see attached)

· Copies of the article “Energy Resources Program of the U.S. Geological Survey” (see attached)

· Copies of the protocol “Three Levels of Text” (see attached)

Focus Question:

What is the importance of Earth’s resources?

Engage:
1. In pairs, read the article “Geology and Natural Resource Development” [image: image5.emf][image: image6.emf][image: image7.emf][image: image8.emf]
(See attached)
2. As you read, think about a passage in the article that you would like to share with others.  Think about interpretations that come to mind, connections you can make and implications that may have for you in the future.  Record these ideas in your notebooks for the dialogue you will have after reading.

3. In groups of 4-5, have students dialogue about the article using the “Three Levels of Text” protocol (see attached).

4. Have a whole class debrief about patterns and trends that surfaced while discussing the article; what connections are being made back to what you have already learned so far?

5. What is the importance of Earth’s resources?

Explore: 
1. Think of yourselves as researchers for the government.  Your task is to summarize the most likely locations to continue our mining efforts.  Use the given the charts of various natural resources on Earth, to write your summary.  Be sure to use specific examples, locations and reasons as supporting evidence in your report. (see attached for larger versions of these maps and charts)
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2. Record in your notebooks any surprises you experienced during your research?

Explain: 

1. Have a whole class discussion on the surprises that surfaced during the research.

2. Minerals and the Modern World - Minerals touch our lives in hundreds of ways each day. Life as we know it would not exist without them. Everything that cannot be grown—that’s neither plant nor animal—is a mineral or made from minerals. Agriculture, construction, manufacturing, transportation, electronics, art, science—almost every area of human activity depends in some way on minerals. The raw materials we take out of the ground are as critical to our way of life—and life itself—as food and water. We consume minerals in amounts that range from billions of tons of sand and gravel a year to only thousands of pounds of rhenium—a metal used in producing lead-free gasoline. In the United States alone, it takes more than 2 billion tons of minerals each year to maintain our way of life. That’s about 10 tons of minerals for every man, woman, and child. From those minerals we get the products we need to live and those that make life more comfortable.

3. Agriculture - Our dependence on minerals begins with the most basic requirement for life—food. Minerals are essential to the many activities involved in putting food on our tables. Fertilizers made from potash, phosphate rock, sulfur, and nitrogen help plants grow. Farmers use metal tractors and combines to plant and harvest crops. They ship fruit, vegetables, grain, and livestock to market in trucks, railroad cars, and airplanes—all made of metal. Food processors use metal machines and equipment; they package food in metal cans and other containers made from or with minerals. In addition, like all plants and animals, we need mineral nutrients to keep us alive and well. The foods we eat supply iron, calcium, phosphorus, magnesium, copper, zinc; we even take vitamins containing minerals to make sure we get enough.
4. Construction - Minerals provide the building blocks for the houses and apartment buildings we call home.

5. Have the students answer the following questions by interpreting the given graph:  
a. What is the major source of energy today?

b. What was the major source of energy 100 years ago?

c. What was the major source of energy during the Civil War?

d. What do you think will be the major source of energy 50 years from now? Why?

e. Edison invented his light bulb in 1870. What source of energy did he use to generate electricity to make it work?

f. How do different types of energy affect your life?

NOTE: This graphic was extracted from the teaching packet: “Resources we Use” from the Mineral Information Institute (MII) – pg. 12.  http://mii.org/teacherhelpers.html
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Extend:

1. Explore the resources required to create roads and highways.  What surprises you about this information?  Where might those resources come from?  (see attached)

2. Explore the resources in your house that come from a mine and are important to our daily lives.  What surprises you about this information? (see attached)

3. Teach Lesson A – SC Indicator 8-3.6 

Additional Resources:

1. US Geological Survey - http://www.usgs.gov/
2. SC Department of Natural Resources  (SCDNR) - http://www.dnr.sc.gov/education.html 

3. Mineral Information Institute - http://www.mii.org 

4. Women in Mining - http://womeninmining.org/ 

5. American Coal Foundation - http://www.teachcoal.org/
6. The Geologic Society of America - http://www.geosociety.org/ 

7. The Mineralogical Society of America - http://www.minsocam.org/ 

8. Geology and Earth Science – http://www.geology.com 

9. Smithsonian National Museum of Natural History “Dynamic Earth” http://www.mnh.si.edu/earth/main_frames.html 

10. U.S. Energy Information Administration - http://www.eia.doe.gov/
NOTE: This article was extracted from the teaching packet: “Study of the Earth” from the Mineral Information Institute (MII) – pgs. 31-32. http://mii.org/teacherhelpers.html
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Cubing

From Developing Mathematical and Scientific Literacy:  Effective Content Reading Practices by David K. Pugalee
Description:

Cubing assists students in comprehending key topics or concepts from multiple perspectives.  The cube provides a guide for students to consider mathematical and scientific concepts and ideas from different vantage points and reinforces students’ critical analysis of text.

Implementing the Strategy:

1.  Students should read the text prior to getting into groups.  Each group will have a cube with a different perspective on each side.  The teacher may write stem questions or ideas for each perspective on the cube or on chart paper.

Perspectives:

a - Describe It:  Students use the text or other sources to describe the topic or concept.  The description may involve the use of definitions, theorems, characteristics, or properties.

b - Compare It:  Students compare key concepts or ideas that are part of the lesson or to concepts or topics they have learned previously.

c - Associate It:  Students relate the topic to other issues, concepts, ideas, events.  

d - Analyze It:  Students focus on key components or details that are central to the concept or topic.

e - Apply It:  Students focus on applying or using the concept or idea.

f - Argue for or against it:  Students reason about some key fact.  The reasoning may focus on how the concept or idea works.

2.  The group tosses the cube and explores the concept through the perspective that comes up on top.  The group should record their ideas.  The teacher may limit time and tell groups when to toss the cube again.

3. The process is repeated until all six perspectives are explored.

4. Whole class discussion combines the key-ideas from each perspective.

NOTE: This graphic was extracted from the teaching packet: “Everyday Uses” from the Mineral Information Institute (MII) – pg. 5.  http://mii.org/teacherhelpers.html 
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NOTE: This graphic was extracted from the teaching packet: “Everyday Uses” from the Mineral Information Institute (MII) – pg. 5.  http://mii.org/teacherhelpers.html 
[image: image21.emf]

	· Mineral

· Barite
	

	BaSO4

	Gray colored, hardness of 3 to 3.5, streaks white, glassy or pearly luster and 4.5 specific gravity; mined in South Carolina

	· Mineral

· Biotite
	

	K(MgFe)3AlSi3O10(FOH)2
	Dark brown or dark green; opaque in thick sheets but transparent in thin sheets; one perfect cleavage, hardness 2.5-3; luster – vitreous to pearly, streak – white; specific gravity – 2.7-3.1; crystal structure – monoclinic; elastic; mined in South Carolina

	· Mineral

· Calcite
	

	CaCO3
	Color – colorless or white, also gray, yellow, green; crystal structure – crystalline – trigonal; perfect cleavage; hardness – 3, luster – glassy to pearly on cleavage surfaces; streak – white; reacts with HCl

	· Mineral

· Copper Ore

· (Chalcopyrite)

· 
	

	CuFeS2

	Brass-yellow, with a metallic luster, streaks black, a 3.5 to 4.0 hardness and a 4.0 specific gravity.



	· Mineral

· Fluorite
	

	CaF2

	White, pink to pale green, streaks white with a glassy luster, 4.0 hardness and a 3.1 to 3.3 specific gravity; no reaction with HCl

	· Mineral

· Galena
	

	PbS
	Color – lead gray, silvery; crystal structure – cubes and octahedral; cleavage – cubic; hardness 2.5-2.75; luster – metallic; streak – lead gray

	· Mineral

· Gold

· (Native)

· 
	

	Au
	Yellow, metallic luster, streaks yellow, a 3.0 hardness and 15.3 to 19.3 specific gravity. 



	· Mineral

· Graphite
	

	C
	Color – steel black to gray, or Silver; non-magnetic; hardness 1-2; cleavage – perfect in one direction; luster – metallic, earthy; streak – black

	· Mineral

· Hematite
	

	Fe2O3
	Metallic gray to earthy red tones; luster – metallic to splendent; streak – bright red to dark red; Cleavage – none; hardness 5.5-6.5; specific gravity 4.9-5.3; crystal trigonal – hexagonal; mined in South Carolina

	· Mineral

· Kyanite
	

	Al2SiO5
	Blue, green, white, grey or black; streak – white; luster vitreous to pearly; hardness 4.5-5; crystal – columnar, fibrous, bladed; cleavage – 1; fracture – splintery

	· Mineral

· Limonite
	

	FeO(OH) ·nH2O
	Dark brown to black and yellow; streak – yellow; can be found in South Carolina

	· Mineral

· Magnetite
	

	Fe3O4

	Black with a reddish brown streak, metallic luster, 6.0 hardness and a 5.0 specific gravity.



	· Mineral

· Muscovite
	

	(KF)2(Al2O3)3(SiO2)6(H2O)
	Silvery, flaky mineral found in a variety of rocks; usually colorless or a pale shade of green, gray or brown; occurs in thin sheets; has one perfect cleavage; ; elastic; hardness – 2-2.5; luster – vitreous; streak – white; specific gravity – 2.76-3; crystal structure – monoclinic; mined in South Carolina

	· Mineral

· Pyrite
	

	FeS2

	Brassy, dark yellow with a greenish-black streak, metallic luster, hardness of 6.0 to 6.5, specific gravity 5.0 to 5.2. Cubic crystals; mined in South Carolina



	· Mineral

· Quartz
	

	SiO2


	White, pinks, browns & blacks with a glassy luster, streaks white, has a 7.0 hardness and a 2.6 specific gravity; 2nd most abundant mineral in Earth’s crust; widespread throughout South Carolina



	· Mineral

· Selenite (Gypsum)
	

	CaSO4·2H20
	Color – brown green, brownish yellow, gray green, gray white; crystal structure – earthy/dull, clay like texture with no visible crystalline affinities; perfect cleavage; hardness – 2; luster – white; streak – white; specific gravity – 2.3

	· Mineral

· Silver

· (Native)

· 
	

	Ag
	Gray-white with a silver streak, bright metallic, 2.5 to 3.0 hardness and a 10.0 to 12.0 specific gravity.



	· Mineral

· Sulfur
	

	S
	Yellow, resinous to glassy luster, streaks pale yellow, 2.0 hardness and a 2.0 specific gravity; crystal structure - orthorhombic



	· Mineral

· Talc
	

	Mg3Si4O10(OH)2
	Color – white, gray, green, blue or silver; crystal structure – foliated to fibrous masses; cleavage – perfect basal cleavage; hardness – 1; luster – wax-like or pearly, sometimes smooth; streak – white to very pearly green; specific gravity – 5.28-2.83

	· Mineral

· Vermiculite
	

	(MgFeAl)3(AlSi)4O10(OH)2·4H2O
	Colorless, white, yellow green or yellow in color; hardness 1.5-2; luster – dull to pearly, bronze; streak – greenish white, specific gravity – 2.6-2.6; crystal structure – monoclinic; mined in South Carolina


Standard 8-3: The student will demonstrate an understanding of materials that determine the structure of Earth and the processes that have altered this structure. (Earth Science)





Indicator 8-3.5: Summarize the importance of minerals, ores, and fossil fuels as Earth resources on the basis of their physical and chemical properties.





Other indicators addressed:  


Indicator 8-1.3: Construct explanations and conclusions from interpretations of data obtained during a controlled scientific investigation.





Indicator 8-1.5: Explain the importance of and requirements for replication of scientific investigations.





Indicator 8-1.7:  Use appropriate safety procedures when conducting investigations.
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