SOUTH CAROLINA STUDIES


Unit 1; Day 3
THEME = SOUTH CAROLINA STATEWIDE OVERVIEW                 MATH  –  PRE-ALGEBRA

LESSON TITLE: Analyze Patterns and Distribution of Gold Mines
OBJECTIVES: Students will be able to recognize and describe patterns of rock distribution in the state.
PRIMARY STANDARDS ADDRESSED: Math 8th – D.I.B.2;  D.III.B.1;  M.I.B.1;  M.II.F.1 
PRIOR SKILLS REQUIRED: ability to represent data sets mathematically
TEACHER BACKGROUND INFO: SC MAPS Teaching Manual, page 3-19;  Booklet “Carolina Gold 

 
Mining – Past and Present” (NAGT Field Guide, 1987)  

LOGISTICS: 1 @ 50-minute class – large tables or other work area – students work in cooperative groups
MATERIALS:  6 @ South Carolina State Base Map with Highways (SC MAPS portfolio set);  ‘wet-erase’ pens;  string and/or rulers; [optional] 6 @ transparent plastic grid (SC MAPS portfolio set)     
PROCEDURES:

   1. Ask all students who have a new, unsharpened pencil in their book bag or on their desk to raise their hand. Note the distribution pattern of hands.  Now ask all students who wear contact lenses to raise their hand.  Note the distribution pattern.  Finally, ask all students whose family has a cat for a pet to raise their hand.  Again, note the distribution pattern.  Explain that (unless you have a very unusual class) each of these patterns should be random, or, in other words, unpredictable.  Pose this question to the class:  If a new student came in and sat down next to <pick a person with an empty seat next to them>, could they predict – based on where they sat – whether the new student had an unsharpened pencil, wore contact lenses, or had a cat for a pet?  Explain that some distribution patterns in nature are like those examples, i.e. random, while some are not.  Tell them that they will be looking at a very special South Carolina resource, gold, in this lesson, and that they will have to decide if any hidden patterns exist in the distribution of gold mines.
   2. Divide students into groups and hand out maps and other materials.  Instruct groups to follow carefully the instructions in Part I on the Student Work Sheet and record their answers on that page. 
   3. Ask each group to report on its findings as to whether the distribution of gold mines in South Carolina follows a predictable pattern.  Make sure they see that the path is basically linear and is parallel to the landform region boundaries they studied in science class.  [optional] If the algebra extension is used, ask each group to report the equation of the line they drew in slope-intercept form ‘y = mx + b’.
   4. Instruct students to follow carefully the instructions in Part II on the Student Work Sheet and record their answers on that page. 
   5. Ask groups to share their answers and analyze any discrepancies in the results.  Ask students to provide their reasoning behind their answers to whether they think they can make the trip in one 8-hour day and if they think the $.25 per mile travel reimbursement is sufficient to cover their expenses. 

SAMPLE CULMINATING ASSESSMENT:   
   - Ask the following open-ended question:
   
“Ask students to think about the population of all the students in your grade sitting in the lunchroom.  Invent a ‘categorization’ that would create a random distribution of selected students and a ‘categorization’ that would create a specific pattern of students (linear, clustered, etc.) 
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STUDENT  WORK  SHEET

LESSON TITLE: Analyze Patterns and Distribution of Gold Mines
PART ONE – LOCATE GOLD MINES
a.
Use the State Base Map #2 to locate these four gold mine sites.  Place a large dot on each mine location with the ‘wet-erase’ pen.  The towns nearest to these gold mining sites are also given:



Brewer Gold Mine, Jefferson, Chesterfield County; 




Haile Gold Mine, north of Kershaw, Lancaster County;




Ridgeway Mining Company, Ridgeway, Fairfield County; and 




Dorn Gold Mine, McCormick, McCormick County.


Connect these four points on the map with three straight line segments.  Find the actual straight-line distance in miles and kilometers between each pair of mines (the endpoints of each line segment).  Use a string or a ruler for measuring and refer to the scale bar on the map to determine this distance.
	line segment endpoints
	line segment distance in miles
	line segment distance in kilometers

	Dorn and Ridgeway gold mines
	
	

	Ridgeway and Haile gold mines
	
	

	Haile and Brewer gold mines
	
	

	Total Distance all segments combined
	
	


b.
Does the overall pattern representing the geographic distribution of gold mines in the state resemble a random distribution or do you see a more definite pattern on the map?   





Explain your answer.

c.   Geologists have found that there is a predictable pattern to the distribution of gold in South Carolina.  What is the general orientation of this pattern (use combinations of compass directions  - N, S, E, W)?  
d.
How does the gold mine distribution pattern relate to the orientation of the landform regions of the state?  
e. 
Use your map information to select a possible site for a new gold mining operation.  Mark this location on the map and justify your site selection.
f.
[optional]    Place the transparent grid overlay on the State Base Map #2, with Highways, with the origin at 34º latitude and 81º longitude.  Graph the mathematical distribution of the gold mines by finding their approximate coordinates (ordered pairs) and marking these locations on the grid.  Draw the straight line that best represents the path of all these points together.  Find the slope of this line using the coordinates plotted on the grid.  Find the equation of the line you drew using the form ‘y = mx + b’.  
PART TWO – TRAVEL LOG FOR GOLD MINE INSPECTION TOUR
a.
You have been commissioned by the Governor of South Carolina to make a surprise inspection of the state's four major gold mines to determine environmental compliance.  Plan a round trip that will start and end from your school and visit all mine sites.  Use the State Base Map #2, with Highways.  Mark your route with a ‘wet-erase’ pen on the map.    
b.   You must keep a travel log so you can be reimbursed by the Governor’s Office at the rate of $.25 per mile.  Your inspection duties are scheduled to take one hour at each mine site.  Use the scale bar on the map for determining distances.  Estimate how long each segment of your journey will take.  Be sure not to exceed the speed limit of the roads you are traveling.  Use the travel log chart below to document your trip. 
	TRAVEL LOG


	NAME
	
	

	SCHOOL LOCATION
	
	
	

	DESTINATION

FROM                                   TO
	ROUTE TAKEN

(HWY. #'s)
	EST. TIME ELAPSED

(MINUTES)
	AUTO MILEAGE

(MILES)
	AMOUNT

REIMBURSED

(MILES X $.25/MILE)

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	TOTAL 
	 - - -
	
	
	


c.   Will you be able to make it to all four gold mines in the same day (8 hour working day)?  
Explain your answer.
d.   Do you think the $.25 per mile travel reimbursement is sufficient to cover your expenses?  

Explain your answer.
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TEACHER  ANSWER  KEY
LESSON TITLE: Analyze Patterns and Distribution of Gold Mines 
1. . . . .  Explain that . . . each of these patterns should be random, or, in other words, unpredictable.  
    Emphasize that two variables can either be related (in which case a mathematical relationship can be determined and the variables are said to be correlated) or they are not related (the two variables have no effect on each other and show no correlation).  For example, a student’s seat should have no connection to whether or not that student has a cat, etc. 
. . . could they predict – based on where they sat – whether the new student had . . . a cat for a pet.  
    Unless the classroom seating arrangement is highly unusual, the distribution of students with the listed attributes should be random and unpredictable.  Because the variables (‘position in seating chart’ vs. ‘has cat for pet’) are unrelated there should be no apparent pattern and little chance of predicting correctly.  It may be helpful to represent the seating chart through a diagram on the chalkboard or overhead.  Then students fitting into each category in question can be marked at their appropriate seat on the diagram to help students visualize the distribution patterns in a rough, graphical form.
Explain . . some distribution patterns in nature are like those examples, i.e. random, while some are not.

    Answers may vary.  The distribution of pine trees in a field would likely be random, unless that field had been planted, in which case the distribution would be highly predictable.  The distribution of dandelions or other weeds on the school lawn should likewise be random (but distribution of flowers in a planted flower bed would be highly predictable). 
2. . . . .  Instruct groups to follow carefully the instructions in Part I on the Student Work Sheet.
  a.
. . . .  Find the actual straight-line distance in miles and kilometers between each pair of mines . . . 

    Answers may not be as precise as those listed.  You may wish to accept answers within 2 miles (4 km) of the listed answers.
	line segment endpoints
	line segment distance in miles
	line segment distance in kilometers

	Dorn and Ridgeway gold mines
	72 miles
	115.2 kilometers

	Ridgeway and Haile gold mines
	26 miles
	41.6 kilometers

	Haile and Brewer gold mines
	11 miles
	17.6 kilometers

	Total Distance all segments combined
	123 miles
	174.4 kilometers


  b.
 Does the overall pattern . . .resemble a random distribution or do you see a more definite pattern . . . ?           
Gold mines lie very close to a straight line so students should recognize a linear relationship.  It is definitely not random. 
  c.  . . . . What is the general orientation of this pattern (use combinations of compass directions  - N, S, E, W)?  
Specific answers may vary.   The important point is that the general orientation is SW – NE, diagonally across the state.
  d.
How does the gold mine distribution pattern relate to the orientation of the landform regions of the state?  
The general orientation of the mines  mirrors the general orientation of the state’s  landforms.  Mathematically, we can say that best-fit lines locating the mines and showing landform boundaries are approximately parallel, meaning they have slopes that are nearly equal.  The variables ‘location of mine’ and ‘orientation of region’ show a positive correlation.
  e. 
. . . .  Select a possible site for a new gold mining operation.  Mark this location on the map and justify . . .
Answers may vary.  Any town on or near the line drawn on the map would be a good recommendation.  Mount Croghan in northern Chesterfield County would be one possibility if the line is extrapolated further north. 
3. . . . .  Make sure they see that the path is basically linear and is parallel to the landform region boundaries.  
    The parallelism is not exact, but students should see that they are approximately lined up at the same angle. 
 [optional] If the algebra extension is used, ask each group to report the equation of the line they drew.

    Students will be using a scatterplot of points on the map to determine a line of best fit.  Answers will vary depending on how precisely students plotted the points.   The slope should be between 0.4 and 0.5, and the y-intercept between 3 and 3.5.  We are not performing a regression analysis here, so the slope and y-intercepts will of necessity be approximations.
  f.
[optional]    . . . . finding their approximate coordinates (ordered pairs) and marking locations on the grid.  
Answers may vary slightly, depending on precision used.  Ordered pairs are listed on grid below. 

Find the slope of this line . . .  Find the equation of the line you drew using the form ‘y = mx + b’.  
Answers may vary.  The ‘best fit’  equation of the trend line is ‘y = 0.46x + 3.29’.   





4. Instruct students to follow carefully the instructions in Part II on the Student Work Sheet.
  a.
. . . .  Mark your route with a ‘wet-erase’ pen on the map.
Starting points will differ depending on school location.  Make sure students follow highways and don’t drive ‘cross-country’.  [String may be more helpful than rulers here to approximate the ‘curved’ paths from site to site.]  If desired, teachers might discuss the advantage of rounding up, rather than to the nearest whole number.
	  b.                                                                 TRAVEL LOG

	name:

	school location:

	From                                   To                            
Destination 
	Route Taken

(Hwy. #’s)
	Time Elapsed1
	Auto Mileage
	Amount Reimbursed2

	(school to first stop depends on school location)
	-
	-
	-
	-

	Brewer Gold Mine                         Haile Gold Mine
	265 S to 601 S
	18 minutes
	15.2 miles
	$ 3.80

	Haile Gold Mine                    Ridgeway Mining Co
	601/521 S; 34 W
	52 minutes
	43.2 miles
	$ 10.80

	Ridgeway Mining Co                     Dorn Gold Mine
	21 S to I-20 W to 1 S; 23 S; 28 W
	2 hours, 8 minutes
	106.4 miles
	$ 26.6

	total   (doesn’t represent values between your school and the first stop)
	-
	3 hours, 18 minutes
	164.8 miles
	$ 41.2


1time elapsed = auto mileage / average speed limit.   Answers vary depending on what speed limits students assume (50 mph?).
2 amount reimbursed = auto mileage multiplied by the reimbursement rate.  Answers will vary depending on student measurements of distance. 
5. c.  Ask . . . whether they think they can make the trip in one 8-hour day
NO
    Total travel time plus the 4 hours needed for inspections equals nearly 8 hours, even without adding mileage to/from school. 
   d.  Ask if they think the $.25 per mile travel reimbursement is sufficient to cover their expenses.

NO
    Answers may vary.  The $.25 per mile figure was actually used in the mid-1990s.  Current gasoline prices are much higher. 
SAMPLE CULMINATING ASSESSMENT:   
Open-Ended:  Ask students to . . .Invent a "categorization" that would create a random distribution of selected students and a "categorization" that would create a specific pattern of students (linear, clustered, etc.).

Students answers should indicate an understanding of variables that have distinct relationships as compared to those that should show no relationship and have a random distribution.  For example, students may hypothesize that the distribution pattern of students who bring their lunch verses buy their lunch at school shows clusters or that students who are wearing blue shirts will have no pattern.
Brewer Gold Mine


(4.4, 5.7)





Haile Gold Mine


(3, 4.75)





Ridgeway Mining Co.


(0.25, 2.7)





Dorn Gold Mine (-9.4, -0.8)
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