
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	Third Grade Science

	Recommended  Days of Instruction:  2                  (one day equals 45 minutes)

	Standard(s) addressed:  3-3

	The student will demonstrate an understanding of Earth's composition and the changes that occur to the features of Earth's surface. (Earth Science)

	Minerals

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	3-3.2: Identify common minerals on the basis of their properties by using a minerals identification key.

	SC Science Standards Support Document
https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
SC ETV Streamline
http://etv.streamlinesc.org
Geologist's Notebook: What Exactly Are Minerals?

http://player.discoveryeducation.com/index.cfm?guidAssetId=302671EF-0FCA-43F1-975C-177FDB4C1D5E&blnFromSearch=1&productcode=US
Minerals are everywhere in our lives--underfoot, in our home, in our jewelry, and even in our bones. This program explains the chemical structure of minerals and looks at properties geologists use to identify them such as hardness, luster, cleavage, and crystal form. It also explains the relationship between minerals and rocks, how we obtain minerals of value to us, and how minerals grow into crystals.
Uses of Rocks and Minerals

http://player.discoveryeducation.com/index.cfm?guidAssetId=27781C3A-0116-4300-94C4-4141AB8D10DE&blnFromSearch=1&productcode=US
The rocks and minerals that form within the Earth are used to make many important materials. Witness how rocks are mined, processed, and then constructed into glass, cement, bricks, houses, roads, and other objects used in our everyday lives.
SC Mineral Resources

http://www.dnr.sc.gov/geology/minerals.htm

	See Science Module 3-3.2

	From the SC Science Support Document:

The objective of this indicator is to identify minerals based on their properties; therefore, the

primary focus of assessment should be to locate a mineral by its properties by using the

information found on an identification key. However, appropriate assessments should also require students to identify mineral properties; or recall what would be observed when making an identification of a particular property.


Third Grade
Science Module 

3-3.2
Minerals
Lesson A

From the South Carolina Science Support Documents:

Indicator 3-3.2: Identify common minerals on the basis of their properties by using a minerals identification key.
Taxonomy Level: 
Understand Factual and Conceptual Knowledge (1.1-A,B)
Previous/Future knowledge:
Minerals are introduced as new material for 3rd grade. They will be further studied in 8th grade (8-3.5) when students will summarize the importance of minerals, ores, and fossil fuels as Earth resources on the basis of their physical and chemical properties. In high school Earth Science (3.7), students will classify minerals and rocks on the basis of their physical and chemical properties and the environment in which they were formed.

It is essential for students to know that minerals are solid, formed in nature, have never been alive, and have properties by which they can be identified. Some examples of physical properties of minerals may be:

Hardness

· Hardness refers to whether the mineral can be scratched or can scratch something else.

· The harder a mineral, the fewer things can scratch it.

· The hardness is numbered 1-10 with 1 being the softest and 10 being the hardest. Diamond is the hardest mineral.

Color

· Color can be used along with other properties to help identify a mineral.

· Since many minerals have the same color, it cannot be used as the only property for identification.

Luster

· Some minerals can be very shiny, pearly, or glassy and other minerals are dull.

Special Properties

· If an acid (vinegar) is placed on a mineral, it may bubble or fizz.

· Some minerals split into thin sheets. Some minerals have magnetic properties.

A mineral identification key is a chart that will give information about the properties of the minerals listed on the key. Properties of a given mineral are compared to those listed on the key and the mineral can be identified. Some common minerals with very observable properties might include calcite, feldspar, mica, talc, gypsum, quartz, and fluorite. A sample mineral identification key is provided.
	Mineral
	Properties

	
	Hardness

(Scratch Test)
	Color
	Luster
	Special Properties

	Calcite
	3

Scratched by nail
	White


	Dull/Glassy
	Bubbles with acid

	Feldspar
	6

Scratches glass
	Pink or White
	Dull/Pearly
	---

	Mica
	2

Scratched by fingernail
	Black/Gray
	Shiny
	Splits into thin sheets

	Talc
	1

Easily scratched by fingernal
	White


	Dull
	---

	Gypsum
	2

Scratched by fingernail
	White/Gray


	Dull
	---

	Quartz
	7

Scratches glass
	Various Colors
	Glassy
	

	Fluorite
	4
	Various colors
	
	


It is not essential for students to know about crystal shape of minerals or the breakage properties of minerals. They do not need to know about the Mohs scale of hardness. The streak color of a mineral formed when the mineral is scratched across a ceramic plate is interesting but may be beyond the understanding for 3rd grade identification. 

Assessment Guidelines:

The objective of this indicator is to identify minerals based on their properties; therefore, the primary focus of assessment should be to locate a mineral by its properties by using the information found on an identification key. However, appropriate assessments should also require students to identify mineral properties; or recall what would be observed when making an identification of a particular property.
Teaching Indicator 3-3.2: Lesson A – Minerals
Instructional Considerations:

This lesson is an example of how a teacher might address the intent of this indicator and is foundational in helping students understand that minerals are the building blocks of rocks.  As such, the different colors that make up rocks are made up of one or more types of minerals.  The STC Rocks and Minerals or FOSS Earth Materials kits provide opportunities for procedural and conceptual development of the process and content standards.  
Set the stage in the classroom by providing an assortment of minerals for students to observe as well as providing non-fiction books for students to peruse during the unit of instruction.  
The students will gain an understanding of the different tests that geologists use and rely on to determine what minerals they are looking at when observing mineral or rock formations. Color, hardness, and luster are three tests that geologists use to identify minerals.  

While the color of a mineral is a common way to try to identify a mineral but it is not useful by itself because minerals can be many colors.  The hardness of a mineral (how soft or hard) is based on the Mohs Hardness Scale which ranges from 1 (softest) to 10 (hardest). Determining how soft or hard a mineral is can help immediately eliminate the minerals it is as well as point to the mineral it could be. The luster of a mineral indicates how the mineral reflects light.  As light hits the mineral, it may appear to be dull, shiny, metallic, glassy, pearly, etc.   

The set of minerals that students are given to identify can vary depending on what is available. To that end, it’s important to prepare the minerals beforehand that students will be working with by using a system to code the minerals, such as placing the same number/colored dot on the same specimens in each set.  This will ensure the accurate identification of the specimens after students have gone through the process.  
Misconceptions:
The language of science is very discrete and many misconceptions that students and teachers have are founded in the differences between everyday language and scientific language.  Students often use the more common, everyday language to describe specimens rather than the more specific and correct scientific language.  Students can also misuse their understanding of terms to identify specimens as seen when they classify dull or “ugly” specimens as rocks and shiny or “pretty” specimens as minerals.  Another example of the difference in language is seen when students use the common, everyday terms, “rocks, stones, or pebbles,” rather than new, less familiar science terms, “minerals,” to describe rocks or minerals.  Encouraging students to use the language of science is an important part of helping them develop and deepen their understanding of the concepts.      
Safety Note(s):

Students should be cautioned to use the rocks, minerals and tools appropriately.  Remind students it is unsafe to throw rocks and minerals.  Limits should be put on the type of objects that they can test.  It’s always important to monitor students as they work in small group and/or lab settings with science tools. 
Lesson time: 

2 days (1 day equals 45 minute)
Materials Needed:
For each student: 

· “Unknown Specimen Data Collection Table” template (attached)
· “Mineral Identification Investigation A-D” cards (attached)
· “South Carolina Minerals” template (attached)
For groups of 2-3 students:
· 4-5 different minerals (feldspar, calcite, mica, quartz, gypsum, talc and fluorite)
· Hand lenses
· Copper penny

· Glass slide

· Iron nail

· Fresh vinegar

· Eye dropper

· Compass or magnet

· “Common Mineral Identification Table” document (attached)
· Research materials such as encyclopedias, trade books, Internet access 

Focus Questions:  What are minerals? How can I identify minerals I use?  
Engage: 
1. Have all the students brainstorm a list of common activities they have all done so far such as wash their face, brush their teeth, got dressed, ate a hot breakfast, drank cold juice, looked out a window, etc. and to list all the minerals they’ve used so far that day.  

2. Write the word “minerals” on the board and ask students to share what they know or think they know about the word. 

3. Tell students they have used a lot more minerals than they probably know throughout the course of the day. 

4. Tell them they are going to learn what minerals are and how we can identify them. 

Explore:  
1. Write the focus questions on the board and have students record and respond to the question in their science notebooks.

2. Tell students they are going to observe a set of minerals and use the physical properties they observe to identify the minerals. 
3. Have one person from each group of two to three students get a set of the minerals.   
4. Have students observe the minerals and record by writing and drawing their observations in their science notebooks on a page labeled, “Mineral Observations.”  

5. Pass out the other materials to the groups that students need to test and identify the mineral specimens.   
6. Have students collaborate in their groups and review the specimens along with the “Common Mineral Identification Table” document to determine which of the physical properties listed they will test first to identify their minerals. 
7. Have students conduct the tests to identify the mineral specimens.
8. Monitor students as they work by asking students to share their observations and encouraging them to use the tools such as the hand lens, etc., as they make observations.
9. Engage students in dialogue by asking questions, pausing to intentionally listen to their responses, and encouraging interactions/questions among their peers to help them identify their minerals.  

Explain:  

1. Bring the whole group back together again and have students share whole group the identification of one of the mineral specimens and the process and property they used to identify the mineral.

2. Have the rest of the class listen intently, ask questions to clarify, and agree or disagree with the mineral identification.

3. Continue with steps 1-2 until all of the mineral specimens have been identified.
4. Ask students to share which property they found to be the most beneficial in helping identify the different specimens. (Note: Hardness is the most useful because it eliminates or narrows down the list of possible minerals more than color, luster, and special features do.)  
5. Ask students to share their thoughts about why “color” was not as useful in helping them identify the specimens. 
6. Explain to students that color is not a good first step because many minerals come in several colors and that weathering may also change the color of a mineral.  
7. Ask students to share their thoughts about why “luster” and “special properties” were not as useful in helping them identify the specimens when used first. 
8. Explain to students that luster is the way a mineral reflects light and like color is still broad and does not eliminate or narrow down the list of minerals very much.
9. Explain that the special features tests are too narrow and eliminates too many minerals so it does not help narrow down the list either.
10. Ask the students to share why it was helpful to use a combination of the tests to identify the minerals.
Extend:

1. Tell students they will have an opportunity to learn more about the minerals in South Carolina.
2. Place the names of minerals common to South Carolina in a box or cup.
3. Have student pairs draw the name of a mineral from a cup. 
4. Give students a copy of the “South Carolina Minerals” graphic organizer templates and have them record the name of the mineral they drew at the top of the organizer.
5. Have the students review the organizer by reading the questions and requirements as shown.

6. Have students work with their partners to identify and record other questions they have about the mineral and add their questions to the organizer.

7. Have students work with their partners to research the answers to the questions about the mineral using resources such as encyclopedias, Internet, trade books, etc., and record the information in the graphic organizer.
8. Monitor students as they research their minerals and provide assistance as needed

9. Tell students they may add any other new or interesting facts they learn about the mineral as well.

10. Have students use the information they record in the graphic organizer to write a research report about the mineral.

11. Monitor students as they write and provide assistance as needed. 

12. Tell students they may add pictures or drawings of the mineral or include pictures of items that show how the mineral is used with their finished product.

Evaluate: 

1. Have the students share their research reports with the rest of the class.
2. Take up students’ papers when they complete their writing.
Common Mineral Identification Key
	Mineral
	Properties

	
	Hardness

(Scratch Test)
	Color
	Luster
	Special Properties

	Talc
	1

Easily scratched by fingernail
	White


	Dull
	---

	Mica
	2

Scratched by fingernail
	Black/Gray
	Shiny
	Splits into thin sheets

	Calcite
	3

Scratched by nail

	White


	Dull/Glassy
	Bubbles with acid

	Fluorite

	4

	Various colors (purple, white, clear, yellow, green)
	Glassy
	---

	Apatite


	5
	Various colors
(green, yellow, blue, reddish brown, purple)
	Glassy
	---

	Feldspar
	6

Scratches glass

	Pink or White
	Dull/Pearly
	---

	Quartz
	7

Scratches glass

	Various colors
(white, clear, pink, red, purple, black)
	Glassy
	---

	Topaz
	8


	Various colors

(clear, yellow, orange, red, blue, and green)
	Glassy
	---

	Corundum
	9


	Various colors

(white, colorless, blue, red, yellow, green, brown, purple, pink)
	Glassy
	---

	Diamond
	10

Hardest Mineral of All
	Various colors
	Shiny
	---


Unknown Specimen Data Collection Table

1. Review the directions for each test and choose one to perform.

2. Conduct the test to observe the unknown specimens. 

3. Record the observations for each test in the data table.

4. Use the Common Mineral Identification Chart to identify what mineral each specimen is.  
	Unknown Specimen # 1

	Hardness (Scratch) Test:
	Fingernail
	Penny
	Glass pane
	Quartz

	Scratches object
	
	
	
	

	Is scratched by object
	
	
	
	

	Color
	

	Luster
	

	Special Features
	

	Other Observations:



	Unknown Specimen # 2

	Hardness (Scratch) Test:
	Fingernail
	Penny
	Glass pane
	Quartz

	Scratches object
	
	
	
	

	Is scratched by object
	
	
	
	

	Color
	

	Luster
	

	Special Features
	

	Other Observations:



	Unknown Specimen # 3

	Hardness (Scratch) Test:
	Fingernail
	Penny
	Glass pane
	Quartz

	Scratches object
	
	
	
	

	Is scratched by object
	
	
	
	

	Color
	

	Luster
	

	Special Features
	

	Other Observations:




Mineral Identification Investigation A
	Luster Test:

	1. Place the mineral specimen on a clean surface in a well lit area.

2. Observe the mineral to determine its luster.

3. Review the “Luster” column of the Mineral Identification Chart to figure out what the mineral is and record it on the data sheet.  


	Types of Luster:
	Description:

	Shiny
	Has a surface like a diamond; brilliant and sparkling

	Glassy
	Has a surface like a piece of broken glass

	Dull
	Has a rough or porous surface; no shine at all

	Pearly
	Has a rainbow surface similar to the inside of an oyster shell

	Metallic
	Has a surface like metal; reflects light


Mineral Identification Investigation B
	Special Features:

	Feature:
	Test:

	Bubbles with Acid
	1. Place the mineral specimen on a paper towel.

2. Put a small amount of vinegar in an eye dropper.

3. Drop four to five drops of vinegar on the specimen.

4. Observe the specimen to determine if the mineral fizzes or not.

5. Review the “Special Features” column of the Mineral Identification Chart to figure out what the mineral is and record it on the data sheet.  

	Splits into Thin Sheets
	1. Place the mineral on the table.

2. Observe the specimen to see if it appears to have layers.

3. Try to separate the layers into sheets by using a finger to lift and pull one layer apart from another.

	Magnetic
	1. Place the mineral on the table.

2. Place a magnet or compass near the mineral.

3. Observe the mineral to determine if it is attracted to the magnet or makes the needle of the compass move.


Mineral Identification Investigation C
	Color Test:

	1. Place the mineral specimen on a clean surface in a well lit area.

2. Observe the mineral to determine its luster.

3. Review the “Color” column of the Mineral Identification Chart to figure out what the mineral is and record it on the data sheet.  


Mineral Identification Investigation D
	Hardness (Scratch) Test:

	1. Select a mineral specimen to test scratch.

2. Hold the mineral firmly in place and attempt to scratch the specimen by digging into it with one of the common materials (fingernail, penny, glass pane, etc.).  

3. Observe the mineral specimen and rub your finger over the mineral to determine if the material left a scratch. 
a. If a scratch was left, the mineral is not as hard as the common material.  

· Choose another material with a lower hardness and continue testing until the specimen’s hardness is determined.

b. If a scratch was not left, the mineral is harder than the common material.

· Choose another material with a higher hardness and continue testing until the specimen’s hardness is determined.

4. Record the results in the data collection table.

5. Review the “Hardness” column on the Common Mineral Identification Table to figure out what the mineral is and record it on the data sheet.  


	Common Material:
	Hardness:

	Fingernail
	2

	Copper penny
	3

	Glass pane
	5.5

	Quartz
	7


Student Names: _____________________________

South Carolina Mineral: ___________________________

                                              (Name of Mineral)

	Research Questions:
	Resources:

	
	Encyclopedia
	Website
	Book:____________

	1. What is the name of the mineral? Where is it found in SC?


	
	
	

	2. Describe the mineral including color, luster, hardness and any other special feature.
	
	
	

	3. What are some of the uses of the mineral in SC? in the United States?
	
	
	

	
	
	
	

	4. 
	
	
	

	5. 
	
	
	


Student Names: ___________________________

South Carolina Mineral: ______________________________

                                    (Name of the mineral)

	Name of Mineral:

	Drawings of Mineral:
	Hardness:
	Color:
	Luster:
	Special Feature:

	Specimen 1:


	
	
	
	

	Uses of the mineral:


	What I found most interesting about the mineral is: 




Standard (3-3): The student will demonstrate an understanding of Earth's composition and the changes that occur to the features of Earth's surface. (Earth Science)


Indicator (3-3.2): Identify common minerals on the basis of their properties by using a minerals identification key.
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