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NASA World Wind – Calculating the Area of Prime Real Estate – Geometry
Grade Level:  The Lesson is aimed towards students in 9-12th grade taking Geometry.  
Goals:  The students will understand how to incorporate methods used in Geometry to 
solve real world problems.
Objectives:


Knowledge: Using Geometer’s Sketchpad, the students will be able to arrange points on the roadways that mark the border of the desired real estate.

Comprehension:  Given the area of the real estate in m2, and a conversion factor of 1 acre = 4046.85 m2, the student will be able to successfully convert the area from m2 to acres.

Application: Given the area of the soccer field in Geometer’s Sketchpad, the area of the real estate in Geometer’s Sketchpad, as well as the area of soccer field in the real world, the student will be able to successfully set up a ratio to determine the area of the unknown real estate.

Analysis:  Given the file Prime Reality, as well as Geometer’s Sketchpad, the student will be able to successfully deduce a reasonable way for calculating the area of the desired land.

Synthesis:  Given the imprecision of the method used to find the area of the real estate, the student will be able to develop an alternative method for calculating the area of the land.

Evaluation:  The student will be able to weigh whether or not the “8% below market value bid” is a reasonable number given the uncertainty of the actual area of the real estate.
Standards:
PA Academic Standards for Mathematics:  

A. 2.9.11. GRADE 11 I. Model situations geometrically to formulate and solve problems.

B. 2.5.11. GRADE 11 A. Select and use appropriate mathematical concepts and techniques from different areas of mathematics and apply them to solving non-routine and multi-step problems.  

C. 2.4.11. GRADE 11 E. Demonstrate mathematical solutions to problems (e.g., in the physical sciences).

NCTM
A. [Geometry] Use Cartesian coordinates and other coordinate systems, such as navigational, polar, or spherical systems, to analyze geometric situations;
B. [Geometry] Use geometric ideas to solve problems in, and gain insights into, other disciplines and other areas of interest such as art and architecture.
C. [Measurement] Make decisions about units and scales that are appropriate for problem situations involving measurement.

D. [Problem Solving] Apply and adapt a variety of appropriate strategies to solve problems
PA Academic Standards for Science and Technology

A. 3.7.10. GRADE 10 C Apply basic computer operations and concepts.

a. 3.7.10. GRADE 10  D Utilize computer software to solve specific problems

PA Academic Standards for Geography
A. 7.1.9.  GRADE 9 A Explain geographic tools and their uses

B. 7.1.12. GRADE 12 B Analyze the location of places and regions.

Materials and Resources:


Personal Computers (1 for every 4 students), NASA World Wind Software (1.3 or greater), High-speed Internet Connection, Geometer’s Sketchpad v4.05 or later. 

Prerequisite Skills:


Math Skills:  The students will have successfully completed Algebra 1.

Computer Skills:  The student will be familiar with basic computer skills such as cut and paste, save and open.  Since the lesson is aimed towards students in Geometry (and beyond), the student will have a basic understand of the workings of Geometer’s Sketchpad including such commands as: plot points, construct interior, and calculate area.
Motivation:  


The class will be informed, "Today we are embarking on an endeavor that would have been impossible a mere 10 years ago and unthinkable a century ago.  We will explore the earth using remote sensing technology through an application known as NASA World Wind, that will give you, the student, the power that governments have lauded, and generals of the past have longed for – it is the ability to view any location in the world with unparallel precision.”
Lesson Procedure:

1. The Instructor will divide students into groups of three of four (depending on number of computers available) and ask group to sign onto a computer.

2. The teacher will introduce NASA World Wind by asking the students to open NASA World Wind and visit various locations on the globe including Los Angeles, Pittsburgh, and New York.  The Instructor will then give the students a brief overview of the various icons at the top of the screen as well as a quick guide as to the layer properties that are available in the program illustrating such concepts as Placenames, Borders, and Global Clouds.
3. The instructor will ask all students to turn on Position Information and hover above Los Angeles at an altitude of 20000m.  Upon checking their progress, the Instructor will ask students to turn on USGS Urban Area Ortho to gather a better view of the area.  Students should see an immediate change in the imagery.
4. Students will then be asked to turn on Placenames and locate Echo Lake (2400m NW of the city or at lat=34.07252 lon=-118.26077)

5. The teacher will pass out the accompanying worksheet and students will then be informed of the project through verbal reading of the worksheet instructions,
Directly southeast of Echo Lake lays a perfect example of prime real estate that your company (Rockwell Real Estate) is thinking of purchasing.  The land (Figure 1) is fenced in by four main roadways giving access to high volume traffic that will be perfect for retail shops and the like.  It is your job to analyze the area of the land and come up with a fair bid for the land.  Assume that the average square acre in Los Angeles goes for $64,000 and that since there is a real estate slump you can safely bid 8% lower than the current market value, produce a bid that your company will be able to offer for this prime real estate.


5.  The instructor will pass out worksheets for the students and ask that they complete the sheets while the instructor facilitates learning.  The instructor will then make his/her way around the room ensuring that all students are following the directions and aiding an any group that seems lost.
6.  (Question 4 on worksheet) Instructor will aid the students in determining what object would be best to use as a comparison (advising the students to choose the soccer field directly southwest of the real estate).  Because of the faulty measurement tool in NASA World Wind, and due to the fact that soccer fields range in distance from 100-130m long and 50-100m wide, the instructor will give the students the measurements of 60m wide by 180m long (the area extends beyond the soccer field).
7.  Students will then measure the area of the field using Geometer’s Sketchpad and, using ratios, will use that to estimate the area of the prime real estate.  Using the conversion factor of 1 acre = 4046.85 m2, the students will then calculate a price for the land at 8% below the current market value.
8.  Upon having the groups complete the worksheet, the instructor will then hold a class discussion as to why different groups had different values, and how the method of calculating the area can be improved.
Closure:  The class will end with a group discussion where the teacher will direct the 
students into further exploration of NASA Wind.
Extension:  Students will be asked to ponder how the area of the prime real estate could 
be calculated without NASA World Wind, or any type of map.  The instructor will then guide students into a discussion whereas the class will consider the ease of use of the software and the great technological advantage it has brought to humanity.

Assessment:  The lesson will be assessed by both the worksheet as well as learner 
participation.  The answers to the worksheet will indicate whether or not the material was successfully transferred, while the response and participation of the students will gauge whether or not the task was worthwhile.
