SOUTH CAROLINA STUDIES

       Unit 5; Day 2
THEME = RESOURCES OF THE COASTAL PLAIN                          MATH  –  PRE-ALGEBRA 

LESSON TITLE: How Has Per Capita Use of Mineral Resources Changed Over 200 Years?
OBJECTIVES: Students will be able to express a comparative dataset in an appropriate graphical format
PRIMARY STANDARDS ADDRESSED: Math 8th – A.I.B.1;  A.II.C.1;  A.III.A.1 
PRIOR SKILLS REQUIRED: understanding of term “per capita” and its use in mathematics 
TEACHER BACKGROUND INFO: Mining Association of South Carolina and Mineral Information 
Institute websites: <http://www.scmnines.com> and <http://www.mii.org>.
LOGISTICS: 1 @ 50-minute class – large tables or other work area – students work in cooperative groups
MATERIALS:  Booklet “Mining and Mineral Resources” (SC Studies Supplement);  graph paper 
PROCEDURES:

   1. Hand out copies of the “Mining and Mineral Resources” booklet.  Ask students to look at the picture on the front cover and pay particular attention to the numbers listed by each resource.  Ask students what those numbers really mean.  Introduce the term “per capita” and explain how it is used to make large numbers more manageable.  Ask students to think about how we could express the resource numbers over a shorter time span, say one year as opposed to a lifetime.  Discuss with the class, issues such as “Will everyone have the same lifespan?”, “Does every age group need each resource listed equally?”, and “Does every person in every place (city vs. rural for example) need the same amount of each resource?”.  Explain that expressing data tables in ‘per capita’ form has benefits and drawbacks in terms of understanding the distribution of resources.

   2. Tell students that they will be working with per capita data and that their goal will be to pick a graphing format that will best illustrate the differences between per capita resource use in 1999 vs. 1776.  Review graph types as needed (bar graph, circle graph, etc.) and then divide students into small groups. 
   3. Have student groups read through the data table on page 1 of the “Mining and Mineral Resources” booklet.  Tell them to discuss among themselves which type of graph they think is the best format to display this data.  Once they decide on a format, they should construct the graph in such a way as to emphasize the differences in per capita usage of minerals from 1776 to 1999. 

   4. Ask several groups to show their final graphs to the rest of the class and explain why they selected that particular format.  Have other students point out strengths and weaknesses of the graph.   
   5. [optional]  Ask groups to hypothesize about why certain resources are used much more now than in 1776 and why other resources aren’t being used as much now. 

SAMPLE CULMINATING ASSESSMENT:   
   - Ask students to brainstorm what type of information they could research related to mining and mineral resources that would most appropriately be displayed as:


A) (Double) Bar Graph


B) Circle Graph


C) Line Graph

SOUTH CAROLINA STUDIES

       Unit 5; Day 2
THEME = RESOURCES OF THE COASTAL PLAIN                          MATH  –  PRE-ALGEBRA 

TEACHER  ANSWER  KEY
LESSON TITLE: How Has Per Capita Use of Mineral Resources Changed Over 200 Years?
1. . . . .  Introduce the term “per capita” and explain how it is used to make large numbers more manageable.  . . . . Explain that expressing data tables in ‘per capita’ form has benefits and drawbacks . . . .

       Per Capita means for every person.  ["Capita" is connected to the French prefix capit- meaning head.]  To express numbers over a shorter time span, students will need to determine the "average" lifespan.  Discuss factors related to lifespan such as gender, family history, environment, etc. that make a generalization of this nature difficult. 
2. . . . .  Review graph types as needed (bar graph, circle graph, etc.) . . . . .

       Bar graphs are used to compare frequencies of different categories of data.  Two data sets can be compared on a single axis as a double-bar graph.

      Circle graphs are used to show a part-whole relationship.  Comparisons within categories of a set of data are represented as percentages.

      Line graphs are used to show trends over time.  In this case, the data would need to be plotted by category (i.e. each mineral or metal) and 14 lines would need to be included on a single graph. 
3. . . . .  Tell them to discuss . . . which type of graph they think is the best format to display this data.  . . . .

    Encourage students to think about what they want the result to look like before selecting a graphing format.  You may wish to have them consider implications of all three types of graphs before selecting one to apply to this data table. 
4. Ask several groups to show final graphs to rest of the class and explain why they selected that format . . . .

    Although a line graph will show an increase in consumption for each metal or mineral, using 14 colors or 14 different symbols will make interpretations of differences among minerals more difficult.

   Each circle graph can be compared to determine changes in the proportions of each metal or mineral consumed by a person.  However, the fact that consumption increases in all cases will be harder to recognize.

   A double bar graph will also show the increase in consumption of each metal and mineral from 1776-1999; further, comparing the heights of various bars will also be useful to decide which metals or minerals showed the greatest/least increase in consumption.
   Sample graphs follow on the next two pages. 
5. [optional]  Ask groups to hypothesize about why certain resources are used much more now than in 1776 and why other resources aren’t being used much more now than then.

    Students should use their graphs to defend their thoughts. 
SAMPLE CULMINATING ASSESSMENT:   

   - Ask students to brainstorm what type of information they could research related to mining and mineral resources that would most appropriately be displayed as:


A) (Double) Bar Graph

B) Circle Graph


C) Line Graph

Answers will vary.  Student answers should demonstrate knowledge of the strengths and weaknesses of each type of graph.

Examples:

   A) Double Bar Graph - compare abundance of various minerals in different regions of SC

   B) Circle Graph - compare how much different mines contribute to the supply of a particular mineral in SC

   C) Line Graph - track supply levels (or mining production) of a particular mineral over time
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