SOUTH CAROLINA STUDIES


Unit 2; Day 2
THEME = FOLKLORE & FOLK ART IN THE UPSTATE                    MATH  –  PRE-ALGEBRA

LESSON TITLE: A Mathematical Model of Native American Population Distribution
OBJECTIVES: Students will be able to interpret census data to statistically describe population trends.
PRIMARY STANDARDS ADDRESSED: Math 8th – N.I.A.1; N.III.A.1; A.II.C.1  
PRIOR SKILLS REQUIRED: ability to manipulate and graph data from a census table
TEACHER BACKGROUND INFO: SC MAPS Teaching Manual, page 1-61; 
LOGISTICS: 1 @ 50-minute class – computation, graphing and other seat work – students work in pairs
MATERIALS:  15 @ Desktop South Carolina Base Maps; wet-erase pens; census data on Student Work Sheet; rulers; 6 @ Native American Cultures map (SE MAPS #3F); copies of Student Work Sheet
PROCEDURES:

   1. Ask students if they think the number of Native Americans in South Carolina has increased or decreased since first contact with European explorers in the 1500s.  Ask them to provide a rationale for their answer.  Then ask what data we would need to obtain in order to determine a definitive answer to this question.  At an appropriate point in the discussion, introduce the concept of a census.  Ask students how reliable the numbers in a census might be and what possible sources of error might be introduced.   

   2. With students working in pairs, hand out desktop maps, rulers, and wet-erase pens.  Also hand out the Student Work Sheet containing Native American census data.  Have students use the data in the column “Miles and Direction from Charles Towne” to find the approximate location (mark and label on the desktop map with a wet-erase pen) of the population center of each of the eight Native American groups listed.  When finished, students should compare their results with the Native American Cultures map.  Discuss why territorial discrepancies might exist between the 1715 census data and the modern map.  Ask students how “Miles and Direction” data could have been improved at the time of the census.
   3. Have students examine ‘Table A’ (on back of Student Work Sheet) and design a graph that best compares the total population of each Indian Nation listed.   
   4.  Have the students compute the average of the total number of people in each village for each nation and create a graph that looks at both the total population and the average number of people in each village.   Discuss the results. Be sure to address which Indian Nation is the largest (smallest) overall and which has the largest (smallest) population per village.  
   5.  Use additional historical records (see Student Work Sheet) to create another graph and use the data to interpolate and extrapolate rates of change to predict populations of one particular Native American group at different times.

   6.  Ask students to sum up the historical significance of their mathematical data by answering the ‘wrap-up’ questions on the Student Work Sheet and reporting their conclusions in a class discussion.  
SAMPLE CULMINATING ASSESSMENT:   
   - Give the students a sheet of graph paper, a South Carolina map, and a ruler. 
   - Ask the students to make up (invent) data, and a name, for a fictional Indian nation and describe where it is located on their map.  They should create data appropriate for the circumstances that we studied.  
   - Ask them to explain just what is going on historically and culturally in their fictional nation and how it correlates to the other ‘real’ Indian nations surrounding them during the same time period.
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STUDENT  WORK  SHEET

LESSON TITLE: A Mathematical Model of Native American Population Distribution
Part 1

a. Do you believe that the Native American population in North America increased, decreased or stayed the same after their first contact with European explorers?  _____________________

Explain your choice.
b. How would we be able to prove such a hypothesis?  
What data would we need?  
c. What is this process of collecting such data called?  
How would people go about collecting this data now?  
How was the data collected in the 17th and 18th centuries?
d. What are the possible problems with trying to collect this data?  
How would error come into play?

Part 2

a. Locate Charles Towne on your Desktop Map.  Using the data in Table A (see below), mark the location of each Indian nation’s population center using a wet-erase pen. Make sure to use the scale and direction information on the map correctly.
b. Why might the modern map show territorial discrepancies compared to the 1715 census data?
Table A - Native American Census Data 1715

	Name of Nation 
	Miles/Direction from Charles Towne
	Villages
	Men
	Women and Children
	Total

	Catapaw
	200 northwest
	7
	570
	900
	1470

	Sarow
	170 north
	1
	140
	370
	510

	Waccomussu
	100 northeast
	4
	210
	400
	610

	Cape Fear
	200 northeast
	5
	76
	130
	206

	Santee
	70 north
	2
	43
	82
	125

	Congaree
	120 north
	1
	22
	84
	106

	Weneaw
	80 northeast
	1
	36
	21
	57

	Sewee
	60 northeast
	1
	29
	13
	42


Source:  South Carolina Records, British Public Record Office, VII, 238-239 cited in Chapmen T. Milling, Red Carolinians (Columbia, SC: The Univ of South Carolina Press, (1969) p. 222.  Incomplete data extrapolated for table. 

Part 3   
a. Again refer to Table A. What type of graph would be most helpful in comparing the total population of the listed Indian nations? ________________________________________________________

Why?

b. Create this graph on another piece of paper; make sure your graph is scaled and labeled appropriately.
c. Which nation has the largest population? ________________ Which has the smallest? ____________
Part 4   

a. Using the data from Table A, determine the average size village for each listed nation and use this information to create another graph on a separate piece of paper that displays both the size of the Indian nations and the average village size for each nation. Include a data table.  

Discuss what you find.
b. Determine which Indian Nation had the largest percentage of men. ________________

Which had the largest percentage of Women and Children? ________________ 
Explain how you obtained your results.
Part 5             
Other historical documents record that in 1600, there were 900 members of the Waccamaw (Waccomussu) Indian nation. In 1715, there were 610. By 1720, the population was only 200.
a. Create a graph (on a separate sheet of paper) that displays this information. Be sure to include a data table.  Explain why you chose this particular type of graph.
b. What does the data tell you about that particular Indian nation during the period of time from 1600 to 1720?
What historical facts do you think influenced this population trend?
c. Based on the rate of change from 1600 to 1715, use your graph to predict the population in 1655? 
_____________   Explain your reasoning.

d. Based on the rate of change from 1600 to 1720, use your graph to predict the population in 1655? 
_____________   Explain your reasoning.
e. Based on the rate of change from 1715 to 1720 and working backwards from 1715, use your graph to predict the population in 1655? _____________

Explain your reasoning.
f. Discuss your results. Why are your answers so different?
Part 6 – Wrapping up/Conclusion questions

a.   Why do you think the census takers differentiated between the men and the women and children?

b.   What influence did the trends you found in this problem have on the history of South Carolina?
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TEACHER  ANSWER  KEY
LESSON TITLE: A Mathematical Model of Native American Population Distribution
Part 1

a. The Native American population decreased in North America after the first European explorers arrived.  This was due to many factors, including disease and wars. 

b. We would have to have population data for various years, beginning when the first Europeans arrived.   

c. This process is called a census. Today, a census is taken mostly through the mail, with follow-up home visits and interviews. Nevertheless, it is still very difficult to obtain accurate results. In the 17th and 18th centuries, the population figures were likely obtained by extremely rough estimates.  
d. Problems with this method are that not everyone mails back in the information and there is no sure way to know if the data is correct. It is difficult to count homeless people or people who are not home during the census time. Some statistical methods are used to try to make the census more accurate, but these methods are controversial. 

Part 2

a. The key to this is making sure the students get the scale and direction correct.  Walk around while the students are working on this to make sure they are getting similar results. Note that all but Catapaw are located north or northeast of Charles Towne.
b. A historical map made today includes information from many different sources and summarizes data that has been researched extensively over many years.  The 1715 data were derived from the reports of scouts who were exploring the region for the first time and didn’t have any good way of really determining where they or the Native American villages actually were located..  Also, different people may have moved in and out of areas over time.  Further, boundaries were not formalized and depended on the map maker. This issue could be raised further in Social Studies.   

Part 3   

a. A bar graph is appropriate. The nations suggest categories, and the population could be represented by a bar.  
b. This graph was done in Excel. This represents a good opportunity to use technology to visualize the data.
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c. In total population Catapaw is the largest and Sewee the smallest.
Part 4   

a. The following chart was done in Excel.

	Indian Nation
	Total Population
	Number of Villages
	Average Population Per Village

	Catapaw
	1470
	7
	210

	Waccomussu
	610
	4
	152.5

	Sarow
	510
	1
	510

	Cape Fear
	206
	5
	41.2

	Santee
	125
	2
	62.5

	Congaree
	106
	1
	106

	Weneaw
	57
	1
	57

	Sewee
	42
	1
	42
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Note that there seems to be little relationship between total population and average village size. The Sarow Nation has the largest average village size and Cape Fear the smallest.

b. Again the following spreadsheet was done in Excel. To determine the percentage of men, take the number of men divided by the total population, and multiply by 100.  The Nation with the largest percentage of men is the Sewee.  The Nation with the largest percentage of Women and Children is the same as the Nation with the smallest percentage of men, the Congaree.
	Indian Nation
	Men 
	Total Population
	Percentage of Men

	Catapaw
	570
	1470
	38.78%

	Waccomussu
	210
	610
	34.43%

	Sarow
	140
	510
	27.45%

	Cape Fear
	76
	206
	36.89%

	Santee
	43
	125
	34.40%

	Congaree
	22
	106
	20.75%

	Weneaw
	36
	57
	63.16%

	Sewee
	29
	42
	69.05%
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TEACHER  ANSWER  KEY – (continued)
LESSON TITLE: A Mathematical Model of Native American Population Distribution
Part 5
a. This could be done by hand, in Excel, or, as shown below, on a graphing calculator. A broken line graph was used so the different trends could be seen easily. Also, 0 was used to represent 1600, with 115 and 120 representing the years 1715 and 1720, respectively.
[image: image3.bmp]
  DATA TABLE
year        population

1600
  900

1715
  610

1720
  200

b. The Waccamaw population (and the others as well) plummeted or decreased, dramatically so from 1715 to 1720. Historically the general decline is attributed to new diseases carried by the Europeans for which the Native Americans did not have immunities. Frequent wars were also fought over this time period, including one from 1715 to 1718. 

c. From 1600 to 1715, the population dropped 290, and average of about two-and-a-half people per year. Multiplying this value by 55 (the number of years after 1600) and subtracting it from the 900 people in 1600, we estimate the population in 1655 to be approximately 761. (Note that this gets at the idea of slope.)
d. Using similar techniques as in part c, we find the average decrease in population to be about 5.8 people per year, suggesting that the population in 1655 was approximately 579.

e. To compute this, we note first that the decrease in population from 1715 to 1720 was 410, an average of 82. Multiplying 82 by 60 (the number of years 1655 was before 1715) and adding the result to 610, we would have thought the population in 1655 was approximately 5,530.

f. The results vary considerably because each of the three predictions is based on a different average rate of change. The result in part e is especially different because of the dramatic decrease in population between 1715 and 1720

Part 6
a. Since there was a lot of fighting between the Native Americans and the Europeans, perhaps the Europeans liked knowing how many people they were fighting against, so, assuming they would be fighting only the men, they counted up the men separately.  
b. Answers will vary, but it might be a good opportunity to have students recognize the effects changing populations have upon the culture. Consult the social studies and history teachers for more information regarding this question.
SAMPLE CULMINATING ASSESSMENT:   

   - Give the students a sheet of graph paper, a South Carolina map, and a ruler. 
   - Ask the students to make up (invent) data, and a name, for a fictional Indian nation and describe where it is located on their map.  They should create data appropriate for the circumstances that we studied.  

   - Ask them to explain just what is going on historically and culturally in their fictional nation and how it correlates to the other ‘real’ Indian nations surrounding them during the same time period. 
    Answers will vary.  Some possible examples of the types of questions that could be asked follows: 
· Have the students mark a spot on the map and create a name for their fictional Indian Nation.  

· Have them measure how far away the center of their nation is from Charles Towne and in which direction.

· Make up data for how many villages are in your nation and what is the total population.  How many men and how many women and children are in your nation?

· What is the average size of your villages?  Where does this rank your nation among the other 8 nations?  Which ones are you larger than?  Smaller than?

· What would you expect to happen to your nation’s population from 1600 to 1720? 

· How does this expectation correlate to the other Indian Nations that surround yours?

· If you were the Indian Chief in charge of your Nation, in what ways would you try to help insure the survival of your people?  

Here is what a set of answers to the Culminating Assessment might look like:

a. Have the students mark a spot on the map and create a name for their made up Indian Nation.  

My Indian Nation is called Tansew.  It is located 200 miles North of Charles Town.

b. Have them measure how far away the center of their nation is from Charles Town and in which direction.

Our imaginary nation is approximately 200 miles north of Charles Town.

c. Make up data for how many villages are in your nation and what is the total population.  How man men and how many women and children are in your nation?

There are 366 people in my nation divided throughout 3 villages.  There are 152 men and 214 women and children.   

d. What is the average size of your villages?  Where does this rank your nation among the other 8 nations?  Which ones are you larger than?  Smaller than?

The average population of each village is 122 people.  It is the fourth biggest nation per average village size.  Only Catapaw, Waccomussu and Sarow are larger while Cape Fear, Santee, Congaree, Weneaw and Sewee are all smaller.

e. What would you expect to happen to your nation’s population from 1600 to 1720? 

My nation’s population would slowly decline from 1600 to 1700 and then decrease sharply from 1700 to 1720 if it correlates closely to that of Waccamaw population.

f. How does this correlate to the other Indian Nations surrounding yours?

We have learned in our social studies classes that most of the Indian nations greatly decreased due to the European Settlers that were moving in at this time period.

g. If you were the Indian Chief in charge of your Nation, what ways would you try to help the survival of your tribe?  

If I were a chief leader of Tansew, I would combine forces with some of the surrounding tribes.  Maybe we could band together to fight off the European Settlers but if this was not working, then we could flee to the upstate region of South Carolina and try to live among the Appalachian Mountains.  
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