SOUTH CAROLINA STUDIES


Unit 1; Day 5
THEME = SOUTH CAROLINA STATEWIDE OVERVIEW                      MATH  –  ALGEBRA

LESSON TITLE: Which South Carolina Counties Have the Most Mines?
OBJECTIVES: Students will be able to construct bar graph & box-&-whisker plot of resource distribution.
PRIMARY STANDARDS ADDRESSED: Algebra I - I.B.3; I.B.4    
PRIOR SKILLS REQUIRED: ability to construct a bar graph and a box-and-whisker plot
TEACHER BACKGROUND INFO: Mining Association of S.C. website: <http://www.scmines.com> 
LOGISTICS: 1 @ 50-minute class – seat work – students work individually or in small groups
MATERIALS:  6 @ 11” x 17” Mining Association Map (“Carolina Mining”);  wall space or tackboard to tape or hang large composite bar graph mosaic (4’ x 6’); colored pencils or markers; rulers (straight-edge);  one- inch wide strips of ‘oaktag’ or other stiff paper – varying lengths 
PROCEDURES:

   1. Ask students to name all of the mineral resources they can think of that are mined in their own county.  Ask students if they think their county is one of the richest or poorest (or in the middle) in the state in terms of mineral resources.  Ask for suggestions as to how we could answer that question.  Specifically, ask what data we would need and what type of analysis we would have to perform on that data to get our answer.  Go over ‘pros’ and ‘cons’ of each recommended procedure to evaluate its effectiveness.
   2. Explain that, as a data analysis project, we are going to produce a large bar graph that can be hung on a wall or tackboard strip.  Hand out copies of the Mining Association Map (“Carolina Mining”) to small groups or to individual students.  Assign one or more counties (alphabetically, geographically, or randomly) to each student or small group [note there are 46 counties in South Carolina so each student should be assigned at least 2 counties].  Also hand out colored pencils/markers and paper strips.  Go over with students the Student Work Sheet that shows how they are supposed to represent their county data on the paper strip.  Have students prepare separate paper strips for each county they were assigned.
   3. Clear a large space on the classroom floor and have students place the strips side-by-side (alphabetically by county) to form a large bar graph.  Ask students to answer the original question (how rich is my county in mineral resources?) based on what they see in the bar graph.  Ask students if there are other ways to interpret this data to better understand mineral resource distribution in South Carolina.  Also ask students if the ‘alphabetical’ order of the counties is the ‘best’ way to present this information.  Ask students how the graph might be rearranged.  For each idea, move the paper strip records on the floor to fit the recommended pattern and ask students to evaluate whether it adds to the effectiveness of the graph.  Once the ‘best’ pattern is established, attach the paper strip records to the wall (or tack board).
   4. Have students choose one or two types of mines to summarize data in a box-and-whisker plot.  It may be more appropriate for students to also select a region, or group of counties, to use, rather than all 46 counties, in their plot.  For example, students may look at distribution of sand mines in coastal counties.
   5. Using results of bar graph and box-and-whisker plots, students can calculate a variety of statistical data from the chart (mean, median, mode, etc.), as well as measures of variation (range, interquartile range).
   6. Have students write brief paragraph summarizing information on resource distribution based on graphs.
SAMPLE CULMINATING ASSESSMENT:   
   - Give students the data on the number and types of mines in a few specific counties and ask them to construct a bar graph to display the data.  For example, you could pick Fairfield County (4@sand; 4@granite; 2@sand/clay; 1@gold), Berkeley County (2@clay; 3@limestone; 2@peat; 5@sand/clay), and Florence County (8@sand; 4@sand/clay).
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STUDENT  WORK  SHEET

LESSON TITLE: Which South Carolina Counties Have the Most Mines?

Part I.  Instructions for making a ‘paper strip’ chart showing numbers and types of mines in a county.

Example:  MIDLANDS COUNTY (does not really exist – used here only as an example).




4 @ kaolin
2 @ granite
2 @ sand
1 gold   
   a.  Write the name of the county sideways on the bottom of the paper strip – letters should be large enough to be read clearly from 5 feet away

   b.  Draw a horizontal line across the strip above the name to represent a portion of the “x” axis that we will create on the class bar graph.  Label this line with the numeral “0” to represent the beginning of the scale along the "y" axis.


Question:  What are we measuring on the "y" axis?
   c.  Add the numbers of each type of mine in your assigned county to get the total number of mines in the county.  Starting on the “x” axis, make a mark every one-half inch on the left side of the paper strip – and use the ruler (or straightedge) to extend the line across the paper strip – until you have the same number of marks (lines) as the number of mines.  Tape two strips together if your paper strip is not long enough.  Label each line with successive numerals, 1, 2, 3 . . etc.
   d.  Use the indicated color code and color in with colored pencils or other markers the appropriate number of half-inch spaces (according to the data) assigned to each mineral type.  Do this alphabetically from the bottom towards the top of the strip. 
RECOMMENDED COLOR ASSIGNMENTS

CLAY 


= light brown

SAND/GRAVEL = yellow/orange
FULLER’S EARTH 
= black


SCHIST 
= dark green
GOLD 


= pink


SERICITE 
= light green
GRANITE 

= red


SHALE 
= dark brown
GRAVEL 

= orange

VERMICULITE = blue/green
KAOLIN 

= light blue

LIMESTONE 

= dark blue

MANGANESE 

= violet

PEAT 


= purple

SAND 


= yellow

SAND/CLAY 

= yellow/light brown

Part II.  Instructions for creating a box-and-whisker plot of a specific resource.
a.  Choose a specific resource to study its distribution across a region of South Carolina.  For example, you could look at the distribution of sand mines along the coastal counties in South Carolina.  In choosing your resource, think about specific geographic features where certain resources are more likely to be found based on studies of rocks and minerals in your science class.

   Resource I picked = ____________________________________

   Region I picked = ____________________________________________________

   Names of Counties I selected = ___________________________________________________________

   _____________________________________________________________________________________

   Reason I picked that region for that resource = _______________________________________________

   _____________________________________________________________________________________

b.  To create your box-and-whisker plot, you must summarize the data for the chosen counties in your region by finding five statistical values (show your calculations or explain your reasoning):


Lower Extreme:  
____________


Lower Quartile:  
____________


Median:

____________


Upper Quartile:  
____________


Upper Extreme:
____________

c.  Use a clean sheet of white paper or graph paper to draw your box-and-whisker plot so that it can be displayed in our classroom.  Be neat and make sure to label your graph appropriately.
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TEACHER  ANSWER  KEY
LESSON TITLE: Which South Carolina Counties Have the Most Mines?

1. Ask students to name all of the mineral resources they can think of that are mined in their own county.

    Answers may vary.  Some may mention agricultural or textile resources; for this activity -  we want mineral resources only. 
   Ask students if they think their county is one of the richest or poorest (or in the middle). . . . .  

    The goal is to lead students to the idea that some form of data collection is necessary to give evidence of "rich" or "poor".  
2. Go over . . . the Student Work Sheet . Have students complete separate paper strip for each county . . . .
    In building the class bar graph, students should understand that the scale along the "y" axis represents the total number of mines for each county.  The bar graph created by the class is called a "stacked bar graph" because the types of mines that contribute to the total number of mines in each county are also portrayed.  
3. Ask students to answer the original question based on what they see in the bar graph.  

    Aiken County is the "richest" mining county with 41 total mines, while Allendale County is the "poorest" mining county with no mines.  Students may note that their county is the "richest" county with respect to a specific mineral.  For example, Charleston County is the "richest" sand/clay county with 30 mines, while many counties in SC have no sand/clay mines.  
      Ask students if there are other ways to interpret this data. . . . .  

    Answers may vary.  For example, the counties could be arranged along the "x" axis based upon the regions in South Carolina (Upstate, Piedmont, Coastal, etc.) or, more specifically, by geographic location from North to South or East to West. Also, students should learn that most frequently bar graphs with this type of categorical variable (the counties) are often arranged from high to low, so that the counties with the most mines would appear on the left edge of the graph and those with the fewest would appear on the right. 
4. Next have students choose one or two types of mines to summarize data on in a box-and-whisker plot. . . .

Students may need to be reminded that a box-and-whisker plot consists of the "five-number summary," and that not every county's data will be marked on the final plot.  The "five-number summary" comes from the following statistics:  lower extreme, lower quartile, median, upper quartile, and upper extreme.  Connect the idea of four quarters in a dollar to the notion of finding quartiles of a set of data if students struggle.
5. Using the results of their . . . plots, students can calculate a variety of statistical data from the chart . . . .     

Answers will vary based upon categories of data chosen.  Students can calculate the mean and median number of mines for a specific mineral across South Carolina.  Students can also determine which mineral occurs in the most number of mines across South Carolina (mode). Make sure that students also discuss which might be the most representative measure of central tendency, recognizing that the mean represents all data points, but is affected by the extreme points.  In measuring the variation of a specific mineral in a region of South Carolina, students will find the box-and-whisker plot most helpful.  The interquartile range is found by subtracting the lower quartile value from the upper quartile value.  The range is found by subtracting the lower extreme from the upper extreme. 

6. Ask students to write a brief paragraph summarizing the information about resource distribution . . . .
    Lead students to an interpretation of the graph by comparing the number of mines for various minerals in different counties as well as the overall distribution of mines across the state.  For example, students could discuss where the highest concentration of certain minerals occur based on geographic location or near certain landmarks, such as mountains, lakes, rivers, etc. by looking at various maps.  
SAMPLE CULMINATING ASSESSMENT:   

- Give students the data on the number and types of mines . . . and ask them to construct a bar graph . . . .   Answers will vary depending on which counties are chosen

	
	Clay
	Fuller’s Earth
	Gold
	Granite
	Gravel
	Kaolin
	Limestone
	Manganese
	Peat
	Sand
	Sand/Clay
	Sand/Gravel
	Schist
	Sericite
	Shale
	Vermiculite

	Abbeville
	
	
	
	
	
	
	
	
	
	1
	
	
	
	
	
	

	Aiken
	
	
	
	1
	
	21
	
	
	
	10
	8
	1
	
	
	
	

	Allendale
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Anderson
	
	
	
	2
	
	
	
	
	
	1
	1
	
	
	
	
	

	Bamberg
	
	
	
	
	
	
	1
	
	
	1
	1
	
	
	
	
	

	Barnwell
	
	
	
	
	
	
	
	
	
	
	1
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	2
	
	
	
	
	
	3
	
	
	2
	5
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	Charleston
	
	
	
	
	
	
	
	
	
	5
	30
	
	
	
	
	

	Cherokee
	1
	
	
	
	
	
	
	1
	1
	9
	
	
	7
	2
	3
	

	Chester
	
	
	
	
	1
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	2
	
	
	
	
	

	Chesterfield
	
	
	1
	1
	
	1
	
	
	
	9
	1
	3
	
	
	1
	

	Clarendon
	3
	
	
	
	
	
	
	
	
	
	1
	
	
	
	
	

	Colleton
	
	
	
	
	
	
	
	
	1
	6
	2
	
	
	
	
	

	Darlington
	
	
	
	
	
	
	
	
	
	
	4
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	2
	1
	
	
	
	
	

	Dorchester
	3
	
	
	
	
	
	2
	
	
	8
	7
	
	
	
	
	

	Edgefield
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1
	

	Fairfield
	
	
	1
	4
	
	
	
	
	
	4
	2
	
	
	
	
	

	Florence
	
	
	
	
	
	
	
	
	
	8
	4
	
	
	
	
	

	Georgetown
	
	
	
	
	
	
	1
	
	
	1
	3
	
	
	
	
	

	Greenville
	
	
	
	3
	
	
	
	
	
	7
	
	
	
	
	
	

	Greenwood
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	
	2
	

	Hampton
	
	
	
	
	
	
	1
	
	
	
	
	
	
	
	
	

	Horry
	1
	
	
	
	
	
	11
	
	
	13
	4
	
	
	
	
	

	Jasper
	
	
	
	
	
	
	
	
	
	2
	1
	
	
	
	
	

	Kershaw
	1
	
	
	4
	
	4
	
	
	
	5
	
	
	
	2
	2
	

	Lancaster
	4
	
	1
	3
	
	
	
	
	
	4
	
	
	
	3
	1
	

	Laurens
	
	
	
	
	1
	
	
	
	
	1
	1
	
	
	
	
	20

	Lee
	
	
	
	
	
	
	
	
	
	2
	
	
	
	
	
	

	Lexington
	
	
	
	1
	
	2
	
	
	
	19
	5
	
	
	
	1
	

	Marion
	1
	
	
	
	
	
	
	
	
	1
	1
	1
	
	
	
	

	Marlboro
	1
	
	
	
	
	
	
	
	
	
	1
	3
	
	
	1
	

	McCormick
	
	
	1
	
	
	
	
	
	
	
	
	
	
	
	
	

	Newberry
	
	
	
	
	
	
	
	
	
	
	5
	
	
	
	
	

	Oconee
	
	
	
	1
	
	
	
	
	
	1
	
	
	
	
	
	

	Orangeburg
	1
	
	
	
	
	
	1
	
	
	3
	
	
	
	
	
	

	Pickens
	
	
	
	1
	
	
	
	
	
	5
	
	
	
	
	
	

	Richland
	1
	
	
	4
	
	3
	
	
	
	7
	3
	
	
	
	4
	

	Saluda
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	2
	

	Spartanburg
	
	
	
	5
	
	
	
	
	
	3
	
	1
	
	
	
	18

	Sumter
	1
	1
	
	
	
	
	
	
	
	2
	3
	2
	
	
	
	

	Union
	
	
	
	
	
	
	
	
	
	3
	
	
	
	
	
	

	Williamsburg
	
	
	
	
	
	
	
	
	
	4
	6
	
	
	
	
	

	York
	1
	
	
	3
	
	
	
	
	
	5
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