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Notes for Teachers and Google Earth.
A Google earth file has a .kmz extension.  When it loads into the Google Earth program, the left side shows it in a list. In front of the pieces of the activity is a little + or -.  If you click on the +, then the activity links are revealed below the title.  Students can be shown this to do the activities that have come from Google Earth and realworldmath.org
There are four activities in this grouping that are middle school student appropriate.  Each is pulled from materials available on the internet.

1. Volume and Surface Area around the World

2. Estimation

3. Latitude and Longitude: Where’s Waldo?

4. Carbon and Trees- How do they go together?

In addition to these activities, there are many activities on the Google Earth and realworld.org websites. To get to them, try these links: http://www.realworldmath.org/Real_World_Math/Lessons.html
http://gelessons.com/
Following are teacher notes and student worksheets for the four lessons. I know that you can modify, add and subtract what makes sense for your classrooms.
Volume and Surface Area around the World

Student Objectives:

1. Learn about the Google Earth Software and its value to learn about our Earth

2. Experience digitally some of the most well known shapes that exist in the world

3. Strengthen understanding of volume and surface area

4. Review/learn formulas for surface area and volume
5. Utilize formulas for surface area and volume

Activity:

Have students sit in pairs at a computer and open up the file Geometric Solids.kmz  (Google Earth must be installed to do this).

On the left side is the activity.  Several different buildings around the world are listed (click on the + in front of the activity and they will show). For each building, the student clicks on the activity and the program takes them to that location.  Information needed to find surface area and/or volume is there.
The difficulty of this activity for students is two-fold.  The student needs to recognize the 3-D shape, and needs access to the formulas for that shape.  I recommend (and it is attached from http://www.mathleague.com/help/geometry/3space.htm ) a worksheet with many possible 3-D shapes and the formulas needed.  If you want the students to access this through searching the web or using their book, that is fine as well.

 Surface Area in General
The surface area of a space figure is the total area of all the faces of the figure. 

Example: 


This box has 6 faces: two rectangular faces are 8 by 4, two rectangular faces are 4 by 3, and two rectangular faces are 8 by 3. Adding the areas of all these faces, we get the surface area of the box:  8 × 4 + 8 × 4 + 4 × 3 + 4 × 3 + 8 × 3 + 8 × 3 = 32 + 32 + 12 + 12 +24 + 24= 136. 



Cube

A cube is a three-dimensional figure having six matching square sides.  V

V=L3 = L × L × L. 
SA= 6×L×L
 Cylinder

A cylinder is a space figure having two congruent circular bases that are parallel. If L is the length of a cylinder, and r is the radius of one of the bases of a cylinder, then 
V= L × π × r2
SA=2 × r × π × L + 2 × π × r2
 Sphere

A sphere is a space figure having all of its points the same distance from its center. The distance from the center to the surface of the sphere is called its radius. Any cross-section of a sphere is a circle. 
If r is the radius of a sphere,   
V = 4/3 × π ×r3. 
SA = 4 × π ×r2. 

Cone

A cone is a space figure having a circular base and a single vertex. 
If r is the radius of the circular base, and h is the height of the cone,  

V=1/3 × π × r2 × h. 

 Pyramid

A pyramid is a space figure with a square base and 4 triangle-shaped sides. If the length of the side of the base is L and the height is h,

V=1/3 × π × L2 × h
Prism

A prism is a space figure with two congruent, parallel bases that are polygons. 

Examples: 

The figure below is a pentagonal prism (the bases are pentagons). The grayed lines are edges hidden from view. 
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The figure below is a triangular prism (the bases are triangles). The grayed lines are edges hidden from view. 
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If the area of the base is A and the height is along the edges, then 
V=A× h


Show the required work for the Google Earth-Geometric Solids’ questions on this sheet of paper.  Be sure to label your answers with the appropriate units. When π is used in the formula, you can approximate it with the number 3.14.  Give your answers to the nearest hundredth.
	Globe

Shape:

Formula for Surface Area:
Surface Area:
	Formula for Volume:
Volume:

	Head Building

Shape:

Formula for Surface Area:

Surface Area:
	Formula for Volume:

Volume:

	Transamerica Building

Shape:

Formula for Volume:

Volume:


	World Trade Center
Shape:
Formula for Volume:

Volume:


	Reunion Tower

Shape:

Formula for Surface Area:

Surface Area: 
	Formula for Volume:

Volume:



	Giza Pyramid

Shape:

Formula for Surface Area:

Part A)
	Part B)



	John Hancock Building

Shape:

Formula for Surface Area:

Surface Area:


	Formula for Volume:

Volume:

	Leaning Tower of Pisa

Shape:

Formula for Surface Area:

Surface Area:
	Formula for Volume:

Volume:



	Chase Tower

Shape:

Formula for Volume:
Volume:


	Tower Building
Shape: 

Formula for Volume:

Volume:

	Corficolombiana Bldg.

Shape:

Formula for Surface Area:

Surface Area:


	Formula for Volume:

Volume:

	The Pentagon

Shape:

Formula for Volume:

Volume:
	Flat Iron Building

Shape:

Formula for Volume:

Volume:




QUESTIONS:

1. In general, what do units for Surface Area have in common? In general, what do units for Volume have in common?

2. If a shape has the 50000 cubic meters and another has 50,000 cubic feet, which is bigger? How do you know?

3. Of all the buildings you saw, which was the largest in volume? 

Estimation- Parking Lots and More!

Students Objectives

1. Estimate an amount of area
2. Express an estimate as a fraction and as a percent
3. Solve a word problem using an estimate
This activity is driven by Google Earth.  Have the students open the file
estimation.kmz and follow the steps on the left by double clicking on the Step numbers.

Between the Parking Lot and Amazon Activity, I have added one activity to “beef it up”. This is to find the parking lot at your school and estimate the number of cars that it will hold.  I did not make this specific as each school would be different.

Estimation Worksheet
 
                             Write in answer (show work)
	Step 1
	

	Step 2
	

	Step 3
	

	Step 4
	

	Estimate 
	Number of cars that can be parked at your school

	Amazon Rain Forest 
	Fraction Estimate

	
	Prediction Sentence



	
	Paragraph about how affects you


Carbon and Trees- How do they go together?

Student Objectives:

1. Connect mathematics with science (Trees are made of carbon, trees use carbon dioxide in photo synthesis, trees release carbon dioxide when burned [ oxidized]

2. Read tables and information from Google Earth

3. Synthesize mathematics from different places

4. Improve basic math calculation skills, either by hand or with calculator.

The object of this activity is for students to think about a real issue in our world and use mathematics to help understand it. Carbon Dioxide in our atmosphere is causing many problems.  You can ask a science teacher or look online for more information. Or see http://www.coloradotrees.org/benefits.htm#carbon . In this activity, students figure out how much carbon dioxide we are leaving in the air and adding to the air when we burn down trees.  The process of trees using carbon dioxide is called carbon sequestration. There is not a Google Earth file for this, so students will have to use both the internet and Google Earth by following the worksheet. I definitely suggest that this be done in partners as there is some thinking to do.

Additionally, you can add your own questions by using information listed.  If you wanted to, you could ask students to investigate the trees in their own neighborhood, but I would suggest using a third world country trees where they are harvesting fast and furious. 

A great more advanced activity about this is http://esa21.kennesaw.edu/activities/trees-carbon/trees-carbon.pdf
Carbon and Trees Worksheet
Some Information you will need:

Carbon Sequestration: 

· Heat from Earth is trapped in the atmosphere due to high levels of carbon dioxide (CO2) and other heat-trapping gases that prohibit it from releasing heat into space -- creating a phenomenon known as the "greenhouse effect." Trees remove (sequester) CO2 from the atmosphere during photosynthesis to form carbohydrates that are used in plant structure/function and return oxygen back to the atmosphere as a byproduct. About half of the greenhouse effect is caused by CO2. Trees therefore act as a carbon sink by removing the carbon and storing it as cellulose in their trunk, branches, leaves and roots while releasing oxygen back into the air.
· Approximately 800 million tons of carbon are stored in U.S. urban forests 
· A single mature tree can absorb carbon dioxide at a rate of 48 lbs./year and release enough oxygen back into the atmosphere to support 2 human beings. 
· Each person in the U.S. generates approximately 2.3 tons of CO2 each year. A healthy tree stores about 13 pounds of carbon annually -- or 2.6 tons per acre each year. An acre of trees absorbs enough CO2 over one year to equal the amount produced by driving a car 26,000 miles. An estimate of carbon emitted per vehicle mile is between 0.88 lb. CO2/mi. – 1.06 lb. CO2/mi. (Nowak, 1993). Thus, a car driven 26,000 miles will emit between 22,880 lbs CO2 and 27,647 lbs. CO2. Thus, one acre of tree cover in Brooklyn can compensate for automobile fuel use equivalent to driving a car between 7,200 and 8,700 miles.  
· If every American family planted just one tree, the amount of CO2 in the atmosphere would be reduced by one billion lbs annually. This is almost 5% of the amount that human activity pumps into the atmosphere each year.  
· The U.S. Forest Service estimates that all the forests in the United States combined sequestered a net of approximately 309 million tons of carbon per year from 1952 to 1992, offsetting approximately 25% of U.S. human-caused emissions of carbon during that period. (Taken from http://www.coloradotrees.org/benefits.htm#carbon )
·  The type of tree (hardwood or conifer) and its age determines the amount of carbon it can sequester. For instance, according to the U. S. Department of Energy's Method for Calculating Carbon Sequestration by Trees in Urban and Suburban Settings, a 1-year old fast-growing hardwood (e.g., Ulmus americana (American elm) sequesters 4.0 lbs (1.8 kg) carbon/tree/year; whereas, for an equivalent conifer (e.g., Taxodium distichum (bald cypress) the rate is 2.2 lbs (1 kg) carbon/tree/year. A 50-year old fast-growing hardwood sequesters 122.7 lbs (55.8 kg) carbon/tree/year and the equivalent conifer sequesters 106.3 lbs (48.3 kg) carbon/tree/year. (Taken from http://www.wildflower.org/expert/show.php?id=1634) (NOTE THAT THIS GIVES DIFFERENT NUMBERS THAN THE THIRD BULLET- THAT ONE IS AN AVERAGE AND THESE ARE MORE SPECIFIC).
Your task is to find a forest area on Google Earth and approximate the number of trees. Then use the information provided above to answer some questions and write a paragraph.

Part 1.  Go to Google Earth and choose an area that you think has lots of trees.  Use the select button to mark a small rectangular area.

Where is the tree area? (Give country, state if appropriate, nearest city)

What is the latitude and longitude for your area?_________________

Now zoom in to an area about 1/100th the size of what you picked and count the number of trees as best as you can. 

How many did you count?

Multiply by 100 and that will estimate the number of trees in your area 

Part 2.

Assuming your trees are full grown hardwoods, use the information above to determine how much carbon dioxide the tree area you have chosen is using per year.
How many people does your tree area support in a year by releasing oxygen?

How many miles of driving does your tree area support in a year?

Now suppose those tree are just new and they only sequester 4.8 lbs/year instead of 48. Without using a calculator, can you determine the amount of carbon dioxide the tree area is using? 

Last question: What if all those trees burn down or are cut down? Write a paragraph to discuss how that makes a difference to life on earth. 

Latitude and Longitude: Where’s Waldo?

Student Objective:

1. Learn to read and evaluate latitude and longitude

Materials/Technology: Google Earth.  

In this activity, students will do two things.  Find locations on Google Earth and identify what is there and find some real life buildings and natural wonders and find the latitude and longitude. Finally, they will do some comparison to get a sense of latitude and longitude.  This activity would be good for working alone. Much of the material and lots more comes from 

http://hajjar.billerica.k12.ma.us/index.php?option=com_content&view=article&id=56&Itemid=58
Where’s Waldo Worksheet

A long time ago, people were discovering the earth and all its wonders.  We needed a way to describe a certain location on the earth.  Because the earth is round, it seemed reasonable to use degrees as a circle can be divided into 360 degrees all the way around. A brief explanation is provided  below.

http://www.schenectady.k12.ny.us/putman/techlit/Elementary/Howe%20School%20-%20Geography/project/lattitudeetc/Lattitude/longitud.htm
Here is a view of the world with some of the latitude and longitude marked.
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Latitude (shown as a horizontal line) is the angular distance, in degrees of a point north or south of the Equator. Lines of latitude are often referred to as parallels. 
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Longitude (shown as a vertical line) is the angular distance, in degrees of a point east or west of the Prime (Greenwich) Meridian. Lines of longitude are often referred to as meridians. 

If you see the dark gray lines, the one going left and right is the equator (if you imagine it going all the way around). The one going up and down is the Meridian. So at the intersection right in the middle is 0° longitude, 0° latitude. 
[image: image5.png]



NOTE. There are 360 ° from the top to the bottom of the earth and 360 ° all around the earth. So from the equator to the top is 180° and from the equator to the bottom is 180°.  This is the same for around from the prime meridian.  
	PART 1: USING LATITUDE AND LONGITUDE ON GOOGLE EARTH
It's a big world out there, and Google Earth is a great way to explore your planet. There are people, places, and animals just waiting for you to find them! Below are some "treasure hunts" that you can go on in Google Earth. 
To find the exact spot (remember "X" marks the spot??) you will have to use Latitude and Longitude numbers in the Google Earth search box (where it says “Fly to”. The first number must be Latitude, either North or South. Then place a comma to separate the Latitude from the Longitude. The next number must be the Longitude number, either East or West. The numbers are usually a set of 3, with a space between them.
For example:  39 37 25 N, 107 38 07 W will take you to a Giant Spider Web. (Zoom in to see it)
Another way to write the numbers that will work in Google Earth is to just put a minus sign in front of any Latitude that is below the equator ( South) or the Longitude that is on the left side of the Prime Meridian (West). So the above numbers could be written :  39 37 25, -107 38 07 You don't have to put a plus sign if the Latitude is North or the Longitude is East when writing the coordinates this way.

In Google Earth you can turn on a special view that places the Latitude and Longitude lines right over the earth, so you can find the coordinates for any place on earth. (You could make your own treasure hunt!). To do this, go to View in the top menu bar, click on "Grid". If you want to turn off the lines, just go to View again and click on Grid again.

Practice! Type in each of the locations where Waldo might be on the left and write down what you see when you zoom in! He will be hidden, of course, so don’t expect to see him.
A. 52 15 3 N, 2 15 3 W___________________________________________

B. 51 22 21 N, 1 50 51 W__________________________________________

C. 51 22 56 N, 3 20 46 W__________________________________________

D. 52 21 49 N, 4 42 44 E__________________________________________

E. 36 56 57 N, 122 03 55 W__________________________________________

F. 52 29 15 N, 13 29 22 E__________________________________________

You may wonder about what all of the number mean in the latitude and longitude.  The first number is the degree, so for example in letter E, 36 means 36° (degrees) North of the Equator. To be able to get more exact, scientists divided up a degree into minutes (´) and seconds (´´) (similar to time measurement). There are 60 minutes in a degree and 60 seconds in a minute. So the second and third number in E, 56 and 57 are the minutes and seconds. To officially write down the location for E, then is 

36°´ 56´ 57´´ N, 122° 03´ 55´´ W
Just like in time, 56´ is almost another whole degree and 57´´ is almost another minute. So 36°´ 56´ 57´´ is almost how many degrees? ________________

Check for understanding:

A. Which of these latitudes are possible, circle the ones that are:

150° 30´ 37´´      350°  5´ 10´´     45° 70´ 33´´  0° 0´ 55´´

B. If I start at 122° 03´ 55´´ W in longitude and continue 10´´ farther west, what will the new longitude be?

Animal Safari! 
There are really clear photos of African animals hidden all over the continent of Africa. After you type in the latitude and longitude numbers below, go to the secret spot, Zoom WAY in until you see a rectangle ( use the + sign on the navigator ). Keep zooming! You will get an up close picture of different animals.
 Animal Safari !!!
04 17 21 S 
31 23 46 E
15 17 40 N
20 28 47 E
10 54 13 N
19 56 06 E
21 50 36 S
35 27 00 E
13 42 06 S
31 08 28 E
18 26 45 S
12 00 44 E
15 50 19 S
27 11 50 E
29 46 15 S
21 00 31 E
15 16 13 N
02 28 29 W



PART II.

Now let’s do some more thinking about what latitude and longitude tell us.
1. Find your school and write down the latitude and longitude location_________________

2. Find the Sears Tower in Chicago Illinois and write down the latitude and longitude location____________

3. Compare the latitudes and longitudes of your school and the Sears Tower. What do they tell you about how the locations compare?_________________________

4. Now find the Ocean Pointe Marriott in Palm Beach Shores, Florida.  Write down the latitude and longitude________________
5. Compare the latitudes and longitudes of Ocean Pointe and your school. What do they tell you about how the locations compare?_________________________

6. Use Google Earth to find a building in San Paolo, Brazil.  Write down the latitude and longitude_________________________

7. Are those numbers different from the first three you found? How? Why do you think?

​​​​​​​​​​​​​​__________________________________________________________________

8. Find the North Pole on Google Earth. What is its latitude and longitude?______________.  Explain why those numbers make sense. ______________

______________________________________________________________________

9. Without actually using Google Earth, what do you think the latitude and longitude of the South Pole will be? _____________________________________________

10.  The Japanese Tsunami struck the town of Fukushima Daiichi and damaged a power plant.  If you are interested, you can read about it at http://topics.nytimes.com/top/news/international/countriesandterritories/japan/index.html
Find the town of Fukushima Daiichi and estimate its longitude and latitude. ______________.  From that information, do you think it is warmer or colder than here in North Carolina? Why?________________________________________________________

_______________________________________________________________
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