SOUTH CAROLINA STUDIES


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

LESSON TITLE: Where in the world is South Carolina?
OBJECTIVES: Students will be able to use latitude and longitude coordinates to locate features on earth.
PRIMARY STANDARDS ADDRESSED:  Algebra I – I.B.4 
PRIOR SKILLS REQUIRED: ability to locate ordered pairs on a Cartesian coordinate grid system
TEACHER BACKGROUND INFO:  Geography websites such as “Enchanted Learning.com” 

 

<http://www.enchantedlearning.com/geography/glossary/projections.shtml> 

LOGISTICS: 1 @ 50-minute class – large tables or other work area – students work in cooperative groups
MATERIALS:  Globe with latitude and longitude lines;  world map (Mercator Projection);  graph paper; 6 @ ping pong balls; scissors; ‘wet-erase’ pens 
PROCEDURES:

   1. Divide students into groups and hand out the graph paper, scissors, and ping pong balls.  Remind students of how a coordinate system is used to locate points on a graph.  Draw a typical grid with axes and origin point on the blackboard (or use overhead projector) to illustrate this model.       
   2. Introduce the problem that they will have to solve.  In order to locate points on the earth, we need to devise a coordinate system that can be used to locate points on a spherical surface.  The assigned task is to cut a piece of graph paper into a shape that will completely cover the ping pong ball in such a way that there will be a clearly visible ‘x’ axis, a ‘y’ axis, and an ‘origin’ point that will allow every point to be assigned unique coordinates (x,y).  Tell groups to discuss several possible designs before starting to cut their graph paper.  Give groups about 15-20 minutes to attempt to find a solution. 
   3. Discuss with the whole class the problems they are having making this system work.  If any group is successful (highly unlikely), have them share their strategy and demonstrate their solution.  Otherwise, tell students that our traditional two-dimensional graph grid will not work on a three-dimensional earth and we have to look at the problem from a radically different perspective.     

   4. Use a large world globe as a model of earth and indicate that a spherical coordinate system has been established to make it possible to locate features.  Review the basic principles behind the latitude and longitude system.  Ask students how many total degrees are covered by east and west longitude lines combined.  Also ask students how many total degrees are covered by north and south latitude lines combined.  Demonstrate how to use latitude and longitude to specify a specific point on the globe.
   5. Ask groups to draw and label an ‘equator’ and a ‘prime meridian’ on their ping pong ball with a ‘wet-erase’ pen.  Have them select six coordinate points (latitude, longitude) representing all four ‘quadrants’ – write these coordinates down on a piece of paper, and then plot these points on the ping pong ball.
   6. Ask students to swap ping pong balls with another group and determine the proper latitude/longitude coordinates for each of the six marked points.  When groups finish, they should compare their answers to the original list of coordinate pairs prepared by the group that first marked the ping pong ball.
   7.  [optional] Try the following riddle and then support your answer:  “A woman decides to go for a walk. She walks a mile south, turns to the west and walks a mile, and then turns north to walk another mile, returning to her original starting point. Suddenly she spots a bear. What color is the bear?”
SAMPLE CULMINATING ASSESSMENT:   
   - Ask students the following question and have them write a response using complete sentences:

Assume you are ‘Big Foot’ and you can travel 15° in one step.  If you stand on the "origin" point where the Equator and Prime Meridian meet and then take 7 steps North, what coordinates will mark your new location? 
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TEACHER  ANSWER  KEY
LESSON TITLE: Where in the world is South Carolina? 
1. Divide students into groups . . 
   Mention the ‘four quadrants’ and how each point has a unique value (x,y).  Stress that every graph has both a horizontal (x) axis and a vertical (y) axis which meet at a point designated as the origin (0,0).  Depending on the level of proficiency of the class, you may wish to spend a few minutes having students plot various (x,y) coordinate points on the grid; and conversely, assigning coordinate values to points already marked. 
2. Introduce the problem that they will have to solve.  In order to locate points on the earth, we need to devise a coordinate system that can be used to locate points on a spherical surface.  

    The point here is that the students most likely will think this should be easy at first.  Going from two-dimensional to three-dimensional thinking is an abstract concept and students need to be convinced it isn’t easy.
3. Discuss with the whole class the problems they are having making this system work.  If any group is successful (highly unlikely), have them share their strategy and demonstrate their solution.  
    The only way this can be done is by intricately cutting out triangles between each two vertical lines of the graph paper so that the two lines meet at each pole and the apex of the triangle just touches the ‘equator’ line of the graph paper.  The chances that an 8th grade student will think of this are remote, but theoretically it could happen.  For most groups, they will quickly decide that it just can’t be done – which is the impression we want to convey through this lesson.  Help them compare a rectangular map with a globe so they can see how two places near one of the poles (perhaps Barrow, Alaska, and Hammerfest, Norway),look very far apart on the rectangular map but are, in fact, relatively close to each other.
4. . . . .  Review the basic principles behind the latitude and longitude system.

   Be sure to mention ‘origin point’, ‘four quadrants’, and the fact that latitude lines can range from 0º to 90º north and 0º to 90º south and that longitude lines can range from 0º to 180º east and from 0º to 180º west.  Define the terms ‘equator’, ‘prime meridian’, ‘Eastern Hemisphere’, ‘Western Hemisphere’,  ‘Northern Hemisphere’, and ‘Southern Hemisphere’.  
Ask students how many total degrees are covered by east and west longitude lines combined.   360 
Also ask students how many total degrees are covered by north and south latitude lines combined.  180
Demonstrate how to use latitude and longitude to specify a specific point on the globe.

    Any points on the globe can be used, but pick from each quadrant (N latitude, E longitude); (N latitude, W longitude) etc.
5. Tell groups to draw and label an ‘equator’ and a ‘prime meridian’ on their ping pong ball . . . .  
    Lines will be very approximate.  Make sure students draw these two lines perpendicular to each other where they cross.

   Ask them to randomly select six coordinate points (latitude, longitude) – representing all four ‘quadrants’ – write these coordinates down on a piece of paper, and then plot these points . . . on the ping pong ball.

    Stress that groups should write down their coordinates first before plotting them, so they are sure to get variety.  Students will also need to address the concept of 'scale' as they plot points on the ping-pong ball.
6. Ask students to swap ping pong balls . . . . they should compare their answers to the original list of coordinate pairs prepared by the group that first marked the ping pong ball.
    Answers will vary, and will not be precise, but should be close enough to determine if groups understand the concept.  This should be a confidence builder for the next day’s activity.   
7.  [optional] Try the following riddle and then support your answer:  “A woman decides to go for a walk. She walks a mile south, turns to the west and walks a mile, and then turns north to walk another mile, returning to her original starting point. Suddenly she spots a bear. What color is the bear?”

    Answers may vary.  The best answer is that the bear must be white (a polar bear). The only place on Earth where you can walk just the three directions  (south, west, and then north) for the same distance and return to your starting point is the North Pole. This should help students reinforce the idea of the problems with using 2-dimensional Cartesian coordinates on a three-dimensional surface and also to help them see how lines of longitude form a set of circles, all of which intersect at the North and South Poles.
SAMPLE CULMINATING ASSESSMENT:   

   - Ask students the following question and have them write a response using complete sentences:

Assume you are ‘Big Foot’ and you can travel 15° in one step.  If you stand on the "origin" point where the Equator and Prime Meridian meet and then take 7 steps North, what coordinates will mark your new location? 
    Big Foot's new latitude will be at 75° North.  In 7 steps, Big Foot will travel 15 X 7 = 105° North.  However, latitudes on the globe only run from  0° to 90°.  Once Big Foot travels through 90°N, he continues to travel 15° "southward" to 75°N. 
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