SOUTH CAROLINA STUDIES

       Unit 5; Day 3
THEME = RESOURCES OF THE COASTAL PLAIN                          MATH  –  PRE-ALGEBRA 

LESSON TITLE: How Does Mineral Production Change Through Time?
OBJECTIVES: Students will be able to analyze data from past years, generate statistics, and predict trends.
PRIMARY STANDARDS ADDRESSED: Math 8th – N.I.C.1; D.I.B.3; D.II.A.1  
PRIOR SKILLS REQUIRED: ability to calculate mean and median and extrapolate using graphical data
TEACHER BACKGROUND INFO: USGS Mineral Industry Survey website 

<http://minerals.usgs.gov/minerals>; South Carolina Statistical Abstract website 
<http://www.ors2.state.sc.us/abstract/chapter2/agriculture17.asp>   

LOGISTICS: 1 @ 50-minute class – seat work – students work individually or in small groups
MATERIALS:  graph paper; Student Work Sheet, (including Mineral Production Chart) 
PROCEDURES:

   1. Ask students if they think production from a mine stays the same year after year.  Ask them to identify and evaluate factors that might change the total amount of mineral resources that are mined in a particular place during a particular year.  Tell students that they will be analyzing South Carolina mining data over a seven-year period, 1996 – 2002.  Their assignment will be to do a statistical analysis of the data and predict future trends in resource production.
   2. Hand out sheets of graph paper and copies of the Student Work Sheet (Mineral Production Chart on back of Work Sheet) to individual students or small groups.  Each student or group should select (or be assigned) one of the mineral commodities included on the Mineral Production Chart.  Tell students to follow the instructions on the Student Work Sheet, do the numerical calculations and statistical analysis as outlined on that page for their specific resource, construct their graph(s), and be prepared to explain to the class how they generated their future trends prediction. 
   3. Call on a few students or groups to explain their future trends predictions and the information they used in making their predictions.  Discuss how statistical analysis can be used to make more accurate predictions.  
SAMPLE CULMINATING ASSESSMENT:   
   - Have students write a paragraph answering the following question and justifying their response:  

A company's monthly earnings for 2004 are listed in the table below.  Use the data to construct a graph and make a prediction about the company's likely earnings for 2005.

	Jan.
	Feb.
	March
	April
	May
	June
	July
	Aug.
	Sept.
	Oct.
	Nov.
	Dec.

	$12000
	9000
	9500
	9600
	10000
	11000
	11500
	11000
	10000
	9500
	11000
	13500
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       Unit 5; Day 3
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STUDENT  WORK  SHEET

LESSON TITLE: How Does Mineral Production Change Through Time?
Mineral Commodity Investigated:  ______________________
PART A - Percent of Change

Fill in the table below showing the percent of change in the value of production from year to year. 

	Time Interval
	Percent of Change
	Increase/Decrease

	1996-1997
	
	

	1997-1998
	
	

	1998-1999
	
	

	1999-2000
	
	

	2000-2001
	
	

	2001-2002
	
	


Part B - Statistical Calculations

Find the mean, median, and range using the data for your mineral commodity from 1996-2002.

Mean = __________________

Median = ________________

Range = _________________

Do you think these calculations could help you predict the future value of production in 2004, 2010, etc.?  If so, explain how.  If not, explain why not.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Part C - Graphical Display
Using the data for your commodity, choose and create an appropriate graphical display to show the changes in the value of production from 1996 to 2002.  [Use the graph paper provided to you.]

Do you think your graph will be useful to help you predict future values of production?  Compare the interpretations you can make from numerical versus graphical information, explaining any limitations for each.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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SOUTH CAROLINA STUDIES

       Unit 5; Day 3
THEME = RESOURCES OF THE COASTAL PLAIN                          MATH  –  PRE-ALGEBRA 

TEACHER  ANSWER  KEY
LESSON TITLE: How Does Mineral Production Change Through Time?
1.  Ask students if they think production from a mine stays the same year after year.  Ask them to identify and evaluate factors that might change the total amount of mineral resources that are mined . . . .  
    Students' answers will vary.  Examples of factors that could affect mining production include weather and amount of workers employed each year.
2. . . . .  Tell students to follow the instructions on the Student Work Sheet, do the numerical calculations and statistical analysis as outlined on that page for their specific resource, construct their graph(s), and be prepared to explain to the class how they generated their future trends prediction.

        Graphs and calculations for each mineral commodity are included at the end of this lesson plan; however, general notes on the student worksheet follow:

  

Part A - Percent of Change.  To find the percent of change, students must take the amount of change and divide that difference by the original amount. 

  

Part B - Statistical Calculations.  If production has not been consistent, as indicated by a large range and/or a large discrepancy between the mean and median, accurate predictions will be more difficult to make.

  

Part C - Graphical Display.  A line graph is most appropriate to use because we are interested in trends in value of production over time.  Students should look at the overall trend in the graph as well as the most recent activity to make the best prediction.  The limitation of a graph of this nature concerning real-world data is that it is only truly valid for the range of data shown.  Here, predicting future values of production is harder because of the multiple fluctuations that occur.  However, using the numerical summaries of the data masks the individual data and makes it hard to recognize trends in the data to help make future predictions.   The numerical data will be more useful to look for consistency or inconsistency in the behavior of production.
      Have students compare their percent change calculations to the trends on their line graph.  Percent decreases should correspond to dips or falls in the graph; percent increases should correspond to rises in the graph.  Larger percent changes will result in steeper dips or rises.
3. Call on a few students or groups to explain their future trends predictions.  Discuss how statistical analysis can be used to make more accurate predictions.  
    Answers may vary.  Be sure students don’t get so bogged down with ‘numbers’ that they miss the general trend. 
SAMPLE CULMINATING ASSESSMENT:   

   - Have students write a paragraph answering the following question and justifying their response:  

A company's monthly earnings for 2004 are listed in the table below.  Use the data to construct a graph and make a prediction about the company's likely earnings for 2005.

	Jan.
	Feb.
	March
	April
	May
	June
	July
	Aug.
	Sept.
	Oct.
	Nov.
	Dec.

	$12000
	9000
	9500
	9600
	10000
	11000
	11500
	11000
	10000
	9500
	11000
	13500


Predictions will vary.  The graph and explanation of this data follows:
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Here, students should note trends in the data, noting the "high" and "low" selling months and take these into consideration when making a prediction.  If students calculate the mean and median, they will find that the values are relatively similar [ mean = 10633.33; median = 10500], indicating consistency in earnings throughout the year.  A more accurate prediction for next year is possible because little fluctuation is expected.  

ANSWERS FOR USE WITH STUDENT WORK SHEET
PART A - Percent of Change

1) Masonry Cement:

	Time Interval
	% Change
	Increase/Decrease

	1996-1997
	29.15%
	Increase

	1997-1998
	24.86%
	Increase

	1998-1999
	13.04%
	Increase

	1999-2000
	7.89%
	Decrease

	2000-2001
	15.60%
	Increase

	2001-2002
	4.94%
	Decrease


2) Portland Cement:

	Time Interval
	% Change
	Increase/Decrease

	1996-1997
	4.30%
	Increase

	1997-1998
	8.25%
	Increase

	1998-1999
	2.38%
	Decrease

	1999-2000
	2.44%
	Increase

	2000-2001
	21.43%
	Decrease

	2001-2002
	6.67%
	Increase


3) Common Clays:

	Time Interval
	% Change
	Increase/Decrease

	1996-1997
	41.36%
	Decrease

	1997-1998
	38.60%
	Increase

	1998-1999
	24.81%
	Increase

	1999-2000
	43.41%
	Decrease

	2000-2001
	48.75%
	Increase

	2001-2002
	17.11%
	Decrease


4) Kaolin Clays:

	Time Interval
	% Change
	Increase/Decrease

	1996-1997
	60.22%
	Increase

	1997-1998
	24.14%
	Decrease

	1998-1999
	28.64%
	Decrease

	1999-2000
	39.49%
	Increase

	2000-2001
	4.11%
	Increase

	2001-2002
	2.63%
	Decrease


5) Construction Sand and Gravel:

	Time Interval
	% Change
	Increase/Decrease

	1996-1997
	4.83%
	Increase

	1997-1998
	18.09%
	Increase

	1998-1999
	6.41%
	Increase

	1999-2000
	6.81%
	Increase

	2000-2001
	9.56%
	Decrease

	2001-2002
	12.74%
	Decrease


6) Industrial Sand and Gravel:

	Time Interval
	% Change
	Increase/Decrease

	1996-1997
	1.03%
	Decrease

	1997-1998
	7.25%
	Increase

	1998-1999
	11.11%
	Decrease

	1999-2000
	1.09%
	Increase

	2000-2001
	14.52%
	Decrease

	2001-2002
	0%
	N/A


7) Limestone (Crushed Stone):

	Time Interval
	% Change
	Increase/Decrease

	1996-1997
	33.33%
	Increase

	1997-1998
	22.37%
	Decrease

	1998-1999
	8.90%
	Decrease

	1999-2000
	11.63%
	Decrease

	2000-2001
	10%
	Decrease

	2001-2002
	14.04%
	Decrease


8) Granite (Crushed Stone):

	Time Interval
	% Change
	Increase/Decrease

	1996-1997
	37.72%
	Increase

	1997-1998
	8.92%
	Decrease

	1998-1999
	7.69%
	Increase

	1999-2000
	4.55%
	Decrease

	2000-2001
	13.61%
	Decrease

	2001-2002
	0.79%
	Increase


PART A - Percent of Change (continued)





        9) Other Crushed Stone

	Time Interval
	% Change
	Increase/Decrease

	1996-1997
	58.70%
	Increase

	1997-1998
	5.48%
	Increase

	1998-1999
	13.64%
	Increase

	1999-2000
	31.43%
	Increase

	2000-2001
	29.13%
	Decrease

	2001-2002
	36.81%
	Increase


Part B - Statistical Calculations

1) Masonry Cement:  Mean = 43328.57; Median = 45500; Range = 25500

2) Portland Cement:  Mean = 192285.71; Median = 19400; Range = 45000

3) Common Clays:  Mean = 3852.86; Median = 3950; Range = 2140

4) Kaolin Clays:  Mean = 21671.43; Median = 22000; Range = 13300

5) Construction Sand and Gravel:  Mean = 34771.43; Median = 35900; Range = 11800

6) Industrial Sand and Gravel:  Mean = 18328.57; Median = 18600; Range = 4800

7) Limestone (Crushed Stone):  Mean = 21300; Median = 21500; Range = 15700

8) Granite (Crushed Stone):  Mean = 138571.43; Median = 14300; Range = 43000

9) Other Crushed Stone:  Mean = 16900; Median = 16300; Range = 13800
     Students should note, however, that these measures have limited value in predicting the future. We are looking for trends, not measures of center nor measures of spread. The range may be somewhat informative in that it does show how much change there has been over the years, and we could use this to find the average increase (or decrease), and use this as a prediction for the future. Similarly, instead of the range, students might want to take the beginning value and the ending value to determine the average increase (or decrease) over the period of years and use this to predict the future.  

Part C - Graphical Display
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Part C - Graphical Display (continued)
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