Lesson overview and teacher notes

Introductory GIS / GPS Unit
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ArcLessons Template

k12-lib@esri.com
Copyright © 2005 ESRI. All rights reserved.

The ESRI ArcLessons Web site (www.esri.com/arclessons) has, over a series of years, become a rich repository of ready-made, downloadable classroom activities and modules. Since the site’s contents are from many sources and authors, lesson styles and structures vary. This is not a problem as there is no single instructional design for all classroom settings. However, ESRI Education Program staff members have received requests from prospective ArcLessons authors for suggested guidelines on how to structure a lesson document for the site. Likewise, the popularity of the ESRI Press workbook, Mapping Our World: GIS Lessons for Educators (MOWGLE) has spawned calls for more ArcLessons packages to mimic the composition found there (www.esri.com/mappingourworld). The result is the creation of the attached ArcLessons Template.

Designed for your use in creating GIS lessons using ESRI technology, the ArcLessons Template framework on the following pages is drawn directly from that found in MOWGLE. For persons unfamiliar with MOWGLE, the template does not necessarily provide an ample picture of what might populate the various lesson components. To better visualize how a finished lesson might look, review and download the sample MOWGLE lesson, 

Module 5 - A Line in the Sand: A regional case study of Saudi Arabia and Yemen (http://gis.esri.com/esripress/shared/images/29/mod05_3_regional_secure.pdf)

You also will note that the template carries an ESRI copyright on the bottom of each page. 

ArcLessons Template, Copyright © 2005 ESRI. All rights reserved.

This statement refers to the template document and its design, not lesson content you might insert into it. This material, your creative work, belongs to you (unless you have transferred this copyright to another party, such as via a contract for curriculum writing services). This is why the template document carries a second copyright line

Lesson Name, Copyright © 200X Your Name.

As you create your activity, you will want to claim it as your own copyrightable work. In addition to your name, you also should include your contact information somewhere in the lesson document. This will be helpful to users of your material who may wish to explore with you the possibility of localizing or translating your work for use in other classroom or country settings, as well as applaud your efforts.

Lastly, to provide greater clarity on the legal use of the ESRI ArcLessons Template document, we offer the following:

ESRI grants you (the educator/curriculum designer) the nonexclusive, royalty-free license and permission to use the ArcLessons Template in the creation of your lesson(s) and thereafter copy, reproduce, and redistribute your lesson plan(s) formatted in the ArcLessons template to other educators for the purpose of GIS classroom instruction.
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If you have questions, regarding this template, or would like to discuss lesson and module ideas with ESRI Education Program staff members, please write us at k12-lib@esri.com. Thank you.

Introductory GIS / GPS Unit
Geographic Information Systems in Science:
Google Earth Scavenger Hunt; ArcMap Activity; 
GPS Search Activity
	
	Lesson Overview

This is a unit lesson plan designed to give students an introduction to Google Earth, ArcMap and GPS technology.  The first lesson is a Google Earth scavenger hunt designed for an 8th grade science class.  The second lesson is an ArcMap activity designed to guide students through the process of creating a map with layers of their community, county and state.  The third lesson is a GPS activity designed to familiarize students with the GPS technology.  


	Estimated Time
	The Google Earth lesson:  approximately two 45 minute periods.  

The ArcMap activity:  one 45 minute class period.

The GPS activity: one 45 minute class period.


	Materials
	· Student handouts to be copied:

· Google Earth Scavenger Hunt Activity
· ArcMap Activity
· GPS activity 
· Maps and data sets must be loaded onto the school server 
· Teacher answer keys:
· Google Earth Scavenger Hunt key

· GPS activity key



	Standards & Objectives
	National Science Standards
Standard

Middle School

High School

1 Content Standard A:
As a result of activities in grades 5-12, all students should develop abilities necessary to do scientific inquiry and understandings about scientific inquiry
Students will learn to use appropriate tools and techniques to gather, analyze and interpret data
Students will use technology and mathematics to improve investigations and communications
4 Content Standard E:
As a result of activities in grades 5-12, all students should develop abilities necessary to do scientific inquiry and understandings about scientific inquiry
Students will evaluate completed technological designs or products.
Students will be able to identify a problem or design an opportunity and evaluate the solution and its consequences
7 Content Standard F:
As a result of activities in grades 5-12, all students should develop an understanding of personal and community health, population growth, natural resources, environmental quality, natural and human-induced hazards, science and technology in local, national and global changes
Students will recognize that technological changes are often accompanied by social, political, and economic changes that can be beneficial or detrimental to individuals and to society
Students will recognize that individuals and society must decide on proposals involving new research and the introduction of new technologies into society
National Geography Standards
Geography Standard
Middle School

High School

1 Standard 1:  How to use maps and other geographic representations, tools, and technologies to acquire, process, and report information from a spatial perspective.

Students will learn how to make maps and analyze content information

Students will develop maps and graphs to show the spatial relationships within different regions 

4 Standard 7:  The physical process that shape the patterns of Earth’s surface

Students will describe the physical processes that produce distinctive landforms
Students will identify the conditions that cause changes in climate and the consequential effects.  

7 Standard 16:  The changes that occur in the meaning, use, distribution, and importance of resources.

Students will predict the explain the geographic consequences of the development and use of various forms of energy
Students will describe resource distribution and utilization through analyzing their conclusions
National Technology Foundation Standards
Technology Standard

Middle School

High School

1 Standard 1:  Creativity and Innovation
Students will identify trends and forecast possibilities.
Students will apply existing knowledge to generate new ideas, products, or processes 
4 Standard 3: Research and Information Fluency
Students will apply digital tools to gather, evaluate, and use information
Students will evaluate and select information sources and digital tools based on the appropriateness to specific tasks. 

7 Standard 4: Critical Thinking, Problem-Solving & Decision-Making 
Students will plan and manage activities to develop a solution or complete a project. 

Students use critical thinking skills to plan and conduct research, manage projects, solve problems and make informed decisions using appropriate digital tools and resources


	
	Objectives
· Students will learn how to use Google Earth and ArcMap to make maps and analyze content information.
· Students will use GPS units to analyze spatial organization of different places throughout the community and state.
· Student will describe characteristics, functions, and applications of maps from Google Earth and ArcMap.  Students will also interpret images from Google Earth, ArcMap and their GPS unit.
· Students will analyze the spatial organization of people and places on Earth.

· Students will compile information from Google Earth, ArcMap and their GPS units to transform primary data into maps and graphs.
· Students will develop maps and graphs in ArcMap to show the spatial relationships within different regions of Montana.
· Students will know how physical processes shape the physical environment (e.g. Montana forest fires)

· Students will describe the physical processes that produce distinctive landforms (e.g., glaciers, mountains)

· Students will identify the conditions that cause changes in climate and the consequential effects.  

· Students will be able to explain characteristics of physical environments.
· Students will describe resource distribution and utilization through analyzing their conclusions from Google Earth.
· Students will evaluate different viewpoints regarding resource use by adding data to their Montana Relief map through ArcMap.  

· Students will predict the explain the geographic consequences of the development and use of various forms of energy (e.g. renewable and non-renewable)

· Students will understand that everything in the world is made up of elements.
· Students will identify elements used in various real world objects found in the Google earth scavenger hunt.
· Students will identify the elements and compounds in the puzzles they find when they locate the waypoints.
· Students will use Google Earth to possibly describe what the future organization of the Earth might be.
· Students will use Google Earth and their relief maps in ArcMap to analyze geographic issues.  



	GIS Skills & Tools
	· Navigating through and effectively using a GIS interface and software.

· Manipulating tabular information, including selecting attributes and querying tables.

· Querying map data, including proximity analysis.

· Downloading and formatting data from the Geo Spatial site for use in ArcMap 

· Formatting map projections.

· Creating new information from existing data.



	
	Knowing where something is and how its location influences its characteristics, and how its location influences its relationships with other phenomena are the foundation of geographic thinking.  Geographic thinking requires the learner to see the world and all that it is in spatial terms.  Geographic inquiry addresses social, economic, political, environmental, and a range of scientific issues.  GIS is used daily in many aspects of our lives.  

	
	Teacher Notes

	Lesson Introduction
	GIS is used daily in many aspects of our lives.  Ask students to relate what they know about GIS technologies.  Generate a discussion about the uses of these technologies and the origin of the data that makes GIS technologies possible.  Students should be aware that satellites provide the data that we use.  Introduce them to the fact that GIS combines layers of information about a place, such as roads, streams, temperature, fire data etc. to better understand a place. 
Use LCD monitor to show students “GIS in Everyday Life” found at http://www.gis.com/whatisgis/everywalk.html.  This is an animated story showing how geography affects everyday life for all of us.  It also shows examples of a map showing each of the features they refer to in the story. 

Continue with the following lesson components of the unit: 

· The Google Earth activity should be introduced using an LCD projector to show students some of the basics of operation.  Model for students how to us the “go to” box to zoom to a particular location and how to use the zoom and angle features once they arrive.  Model the use of the ruler path tool and the zoom to space tool.  Show students the difference between the different colored dots at various locations and model for them the types of information and pictures they can view.  
· The ArcMap activity should also be modeled using an LCD projector.  It will be easier for students to follow the steps in the directions if modeled to them first.  

· The GPS activity should be preceded by a brief tutorial in the use of the GPS unit.  Explain to students that you set the waypoints ahead of time at various locations around the schoolyard.  When they arrive near a waypoint, they should find a small Tupperware container with a chemistry puzzle in it.  They should write that puzzle down exactly as it is on the slip of paper.  Capitals and lower case are important for deciphering the elements later on.  After they find all of the waypoints, they will go back to the classroom to brainstorm the solutions and look up the names of the elements to match the chemical symbols in the puzzle.  

· IMPORTANT!! You will need to download the Lewistown aerial photo used as the basemap in the project before students begin the activity.  To download the image go to the Aerial Photographs section of the Montana NRIS website at http://nris.mt.gov/nsdi/orthophotos/, select Lewistown, and download the image in MrSID format using the instructions on the website.  Save the image to the Montana GIS Maps\Zortman folder.

	Student 

Activity
	· The Google Earth Scavenger Hunt can be completed individually or in pairs depending on the confidence level of your students. Each student should complete their own scavenger hunt worksheet so that they can complete it on their own if they or their partner are absent the second day.  The teacher should go through the activity ahead of time to be clear on what the students should be looking for.  Teachers will need to monitor student progress by signing their worksheets as they find various pictures.  
The students will need the Google Earth Scavenger Hunt Activity Worksheet and the teacher will need the teacher answer key. 

· The ArcMap activity should be completed on an individual basis.  Each student should follow the steps on their activity guide to complete the steps necessary to create their own map with the required layers.  
The students will each need their own activity guide.  Teachers will monitor progress as students work. 

· The GPS activity will be completed in groups of 2 or 3 students so that each student has a chance to show proficiency in the use of the GPS unit.  However, each student should complete their own worksheet solving the puzzle as a group and then deciphering the elements on their own.  

The students will each need their own worksheet and the teacher will need the answer key.  

Things to look for while the students are working on these activities:

· Are the students using a variety of tools?

· Are the students answering the questions as they work through the procedure?

· Are the students beginning to ask their own questions of the data they are observing?
· Are the students using the tools correctly to find the information they need? 
· Are the students enjoying the process?  

	Conclusion
	Students are encouraged to share their feelings about the activities and their preferences.  


	Assessment
	Middle School and High School: Highlights skills appropriate to grades 8 through 12
· Google Earth Activity:  assessment is ongoing as the teacher observes student progress and signs in appropriate spots on student worksheets to assure they are finding the right pictures.  Students will also be assessed on the accuracy of the information that they retrieved.  
· ArcMap Activity:  assessment is ongoing as the teacher observes student progress.  Each student must create a map with the required layers and encouraged to go beyond if time allows.  Each student must also show proficiency in labeling and changing colors of features and rearranging layers so that they all appear on the screen.  
· GPS Activity:  assessment is ongoing as the teacher observes each student using the GPS units and navigating their way to marked waypoints.  They will also be assessed on the accuracy of their worksheets.  



	Extensions
	· Some students may want to create their own Google Earth Scavenger Hunt or go beyond the activity to explore places they have been or want to go.  
· Students should be encouraged to add additional data layers to their maps from the resources provided them or look online to find additional data sets.  
· Students may want to participate in geo caching activities after learning how to use the GPS units.  
· Students will be encouraged to complete a GIS club application form to continue with more GIS projects as an extra curricular activity.
· Students will be encouraged to participate in the GTEC competition.


	Web Links
	· http://www.spatialsci.com/ 
· http://www.spatialsci.com/gtec
· http://www.earth-2008-online.com/
· http://fwp.mt.gov/insidefwp/GIS/metadata/wmapts.htm

	Bibliography
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Lewistown.sid.  Raster Dataset – MrSID.  Horizontal Coordinate System.  Projected coordinate system name:  NAD  83 / Montana.  Geographic coordinate system name:  GCS_North_American_1983.  Raster dataset information:  Raster format:  MrSID.  SDTS rater type: Pixel.  Number of Raster bands – 3.  

Microsoft Google Earth 2008.  13 Nov. 2007.  <kh.google.com>



Kala Flentie 406-600-0072
kflentie@gmail.co

Name ________________________________

Date ______________________
Google Earth Scavenger Hunt   A GIS investigation          Answer all questions on the student answer sheet handout
1. Find your house and LJHS in Google Earth.  

Give the latitude___________________________ , longitude __________________________ and elevation _______________________ of the Junior High.  

2. In Google Earth, use the ruler/path tool to draw the route of your bus or car to the school.  Determine the distance in miles.  _______________________________ This is a _______________ quantity.

Now determine your displacement from home to school (remember to include distance and direction) _______________________________________________ This is a ______________quantity.

3. Scientists are working hard to utilize alternate sources of energy.  In Montana, we have a new wind farm at Judith Gap.  Find Judith Gap and view the picture of  the blade of a wind generator.  (show teacher)__________(teacher initials here)  Find and read the article about the wind farm.  Fill in the blanks in the following sentences.   The 90 wind turbines produce _______________________ of power, representing _________ of the electrical power on the NorthWestern Energy grid.  The total cost of the project is about ___________________.  

In the fly to box, type Judith gap, Mt wind farm.  Find a picture of the wind farm. (show teacher)________(teacher initials here)

4. Solar energy is another alternative energy source.  Zoom out to the full view of the globe and type solar energy plants in the fly to box.  What countries seem to have the most solar energy plants? _____________________________________________________

5. Use the Fly To box to navigate to this coordinate system:  latitude 36.937256 and longitude -111.483938.  You will need to type it in the fly to box like this:  36.937256, -111.483938.   This location is the ____________________________ located on the ____________________ River.  It has a ___________________ plant which is used to generate ___________________________.  

6. Use the Fly To box to navigate to this coordinate system.  Latitude 47.909614 and longitude -114.107208.  Type it in as you did in #5. (hint:  you may have to zoom out a little bit to figure out where you are.   This location is _____________________________ in the state of __________________.  It is ____________ long and ___________________wide.  

7.  Use the “switch between sky and earth button”.  When you get to the sky, zoom out.  Find the Hercules constellation.  Find the great globular cluster in the Hercules constellation.  It was discovered by _____________________________ in ______________________.

8. Us the “switch between sky and earth button” to go back to earth.  Fly to New York City.  Now fly to the Statue of Liberty.  The Statue of Liberty is located on _______________________________________.  Find a picture of the Statue of Liberty.  (show teacher) ______________ (teacher initials here).  Zoom in to find the information button.  The Statue of Liberty was presented to the United States by __________________ in ____________. 

The statue is made of the following elements:

· ______________________ sheeting

· ______________________ framework

· ______________________ flame of the torch

Why is the Statue of Liberty green? ____________________________________________________________________________________________________________________________________

9. Fly to the Empire State Building in New York City.  Find the information button.  The Empire State Building is a __________ story Art Deco Skyscraper built in ________________.  It was named by the American Society of Civil Engineers as one of the ______________________________________________.

Click on the link for the answer above and find the seven wonders of the ANCIENT world.  List them below:

______________________________________________________________________________________________________________________________________________________________________________________________________

Fly to one in Google Earth.  Find a picture (show teacher) ________(teacher initials here).  

10. Fly to the Louvre Museum in Paris, France.  Find a picture that includes both the museum (Palais du Louvre) and the pyramid outside the museum.  (show teacher) ____________(teacher initials here)  Look for a picture of the Mona Lisa by Leonardo Da Vinci which is one of the most famous paintings in the museum. (show teacher) ____________(teacher initials here)  

Find the orange dot in the middle of the pyramid and find the article.  Scroll down the paragraph that is written in English.  Find the following information:

· There are ____ diamond shaped and triangular glass panes in the pyramid.  

· It is mounted on a metallic framework weighing more than ____________

· The museum has a collection of ______________ works of art.

· The museum was visited by ___________________ in the year 2000.  

11.  Fly to Mumbai, India which was formerly Bombay, India.  Locate the picture of   Bombay in 1980.  (show teacher) __________(teacher initials here)

What is the population of Mumbai? _____________________________

If time remains, fly to a destination of your choice and write down an interesting fact that you find.  _______________________________________________________________________ 

Name ________________________________

Date ______________________
ArcMap Activity
A GIS investigation
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 the desktop, you will find the ArcGis folder.  Open it and open ArcMap.  In the dialog box that appears, choose “a new empty map” and click OK. 
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· After selecting the new empty map, you need to click on the arc catalog icon.
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When the catalog opens, click on the magnifying lens search icon.


· Go to the look in box and click the file folder.


· Click on the connect to folder arrow   button.  You will see the desktop contents and click on the Montana GIS Maps folder.  Then click OK.  


· In the next dialog box, click add  

· Back to Arc Map

· Click on the Add Data Icon.  


· Select the Zortman folder and click add.  

· Select the Lewistown sid map and click add.  The Lewistown map will appear as the 1st layer in your new map.  Use the zoom tool to zoom in and find the High School and the Track.  

· Click on the Add Data Icon again.  Double click on the 4 mile run shape file (also in the Zortman folder).  This will become the second layer in your map.  Go to the layers window on the left side and double click on the colored line under the 4 mile run layer.  In the dialog box, change the color to purple and the line size to 2.  


· Click on the Add Data Icon again.  Click on the up arrow to get back to the folders.  Double click on the Fergus folder to open it.  Select the roads shape file and click add.  In the layers window, double click on the line below roads to change the color to something more visible and change the size to 1.5.  Right click on the roads in the layers window and select “label features” so that the street names will appear on your map.  

· Click on the Add Data Icon again.  Click on the up arrow to get back to the folders.  Double click on the Fergus folder to open it.  Select the hydro shape file and add.  Do the same with the water shape file and the frog pond.  You can play around with the colors and sizes so that they are visible.  You can also add names by right clicking on the layer and selecting “label features” as you did with the roads.  

· Click on the Add Data Icon again.  Click on the up arrow to get back to the folders.  Double click on the MT shaded relief folder and select the MT shaded relief map to add.  After you add this map, you will need to right click on MT shaded relief  in the layer view and select “zoom to layer”.  Now you will be able to see the whole map.  However, it is covering up your Lewistown layer.  Click and drag your Lewistown layer above the MT map layer in your layers window so that you can see it again. 

· If you want to turn off layers so that you can’t see them in your data view, you can just click the box to the left of that layer in the layer view in order to remove the check mark.  It disappears from your view, but remains in the layers so that you can bring it back at any time.  

· Continue to add data to your map in the same manner.  

· Add:

· Glacier Park Glaciers

· 1987 fires

· Montana cities (include label features so you can see city names)

· Save your map to your own folder.  

Name ________________________________

Date ______________________
Chemical Puzzle GPS Search Activity

Student Worksheet
A GPS investigation
Find the waypoints, solve the puzzle and identify all the elements in the puzzle.  Complete the answer sheet with one element per line. 
The worksheet is an excel file separate from this document

See attached files
Name ________________________________

Date ______________________
Teacher Answer Key
Chemical Puzzle GPS Search Activity
A GPS investigation
The worksheet is an excel file separate from this document

See attached files
Name ________________________________

Date ______________________
GIS / GPS Unit

Middle School and High School Assessment
· Google Earth Activity:  assessment is ongoing as the teacher observes student progress and signs in appropriate spots on student worksheets to assure they are finding the right pictures.  Students will also be assessed on the accuracy of the information that they retrieved.  

· ArcMap Activity:  assessment is ongoing as the teacher observes student progress.  Each student must create a map with the required layers and encouraged to go beyond if time allows.  Each student must also show proficiency in labeling and changing colors of features and rearranging layers so that they all appear on the screen.  

· GPS Activity:  assessment is ongoing as the teacher observes each student using the GPS units and navigating their way to marked waypoints.  They will also be assessed on the accuracy of their worksheets.  

GPS / GIS Unit





Assessment Rubric
Middle School and High School
	Acitivity
	EXEMPLARY
	MASTERY
	INTRODUCTORY
	DOES NOT MEET REQUIREMENTS

	The student understands how to use Google Earth to investigate and solve geographic and scientific problems.  
	The student has gone above and beyond mastery of the use of this tool.  They understand the concept and visualize further applications.  They also display the ability to mentor other students.
	The student has gone above and beyond mastery of the use of this tool.  They understand the concept and visualize further applications.  
	The student is able to complete the activity with help from other students and the teacher.  
	The student does not show any foundational knowledge of this tool and is unable to make sense of it.  

	The student understands how to use ArcGis software to create and interpret a map with several layers of data sets.  
	The student has gone above and beyond the understanding of creating a map in ArcMap.  They have a strong understanding and display the ability to mentor other students.  
	The student  is able to create a map using the ArcMap software with all the required layers and is able to manipulate and view all layers.  They are view and alter labels.  
	The student has limited understanding of the use of ArcMap software to create a product and needed a lot of guidance in completing a map with the required layers.  
	The student does not show any foundational knowledge of the use of ArcMap software and was not able to understand the concepts involved in the creation of a map.  

	The student understands how to use GPS technology to navigate and locate waypoints.  
	[The student has gone above and beyond with the operation of a GPS unit.  They have a strong understanding of the concept and have the ability to mentor other students.  
	The student is able to use the GPS unit satisfactorily to accomplish the task and navigate to marked waypoints.  
	The students was only able to use the GPS unit with guidance from a partner or teacher and shows little evidence of understanding the process.  
	The student was not able to use the GPS unit to locate any waypoints and was unable to understand the concept of direction and distance involved.  


This is a four-point rubric based on the National Standards for Geography. The mastery level targets objectives for grades 8-12.
Google Earth Scavenger Hunt   A GIS investigation          Teacher Answer Key
1. Find your house and LJHS in Google Earth.  

Give the latitude  47.033956 N , longitude 109.255950 W and elevation 3992 feet of the Junior High.  

2. In Google Earth, use the ruler/path tool to draw the route of your bus or car to the school.  Determine the distance in miles. Miles will vary   This is a scaler quantity.
Now determine your displacement from home to school (remember to include distance and direction) Example:  .56 miles NW
 This is a vector quantity.

3. Scientists are working hard to utilize alternate sources of energy.  In Montana, we have a new wind farm at Judith Gap.  Find Judith Gap and view the picture of  the blade of a wind generator.  (show teacher)__________(teacher initials here)  Find and read the article about the wind farm.  Fill in the blanks in the following sentences.   The 90 wind turbines produce135-150 megawatts of power, representing 8 %  of the electrical power on the NorthWestern Energy grid.  The total cost of the project is about $150 million.  

In the fly to box, type Judith gap, Mt wind farm.  Find a picture of the wind farm. (show teacher)________(teacher initials here)

4. Solar energy is another alternative energy source.  Zoom out to the full view of the globe and type solar energy plants in the fly to box.  What countries seem to have the most solar energy plants? Germany and the United Kingdom
5. Use the Fly To box to navigate to this coordinate system:  latitude 36.937256 and longitude -111.483938.  You will need to type it in the fly to box like this:  36.937256, -111.483938.   This location is the Glen Canyon Dam 
located on the Colorado  River.  It has a hydroelectric  plant which is used to generate electricity.

6. Use the Fly To box to navigate to this coordinate system.  Latitude 47.909614 and longitude -114.107208.  Type it in as you did in #5. (hint:  you may have to zoom out a little bit to figure out where you are.   This location is Flathead Lake  in the state of Montana.  It is 30 miles  long and 16 miles wide.  

7.  Use the “switch between sky and earth button”.  When you get to the sky, zoom out.  Find the Hercules constellation.  Find the great globular cluster in the Hercules constellation.  It was discovered by Edmund Halley  in 1714
.

8. Use the “switch between sky and earth button” to go back to earth.  Fly to New York City.  Now fly to the Statue of Liberty.  The Statue of Liberty is located on Liberty Isand.  Find a picture of the Statue of Liberty.  (show teacher) ______________ (teacher initials here).  Zoom in to find the information button.  The Statue of Liberty was presented to the United States by   France   in    1886. 
The statue is made of the following elements:

· Copper   sheeting

· Iron   framework

· Gold   flame of the torch

Why is the Statue of Liberty green? Copper tarnishes into copper oxides and salt.  The color depends on the conditions it is exposed to.  Blue-green is typical with outdoor exposure.  
9. Fly to the Empire State Building in New York City.  Find the information button.  The Empire State Building is a102  story Art Deco Skyscraper built in 1931.  It was named by the American Society of Civil Engineers as one of the 

seven wonders of the modern world.

Click on the link for the answer above and find the seven wonders of the ANCIENT world.  List them below:

Great Pyramid of Giza, Colossus of Rhodes, Hanging Gardens of Babylon, Statue of Zeus, Temple of Artemis, Mausoleum of Maussollos, Lighthouse of Alexandria. 
Fly to one in Google Earth.  Find a picture (show teacher) ________(teacher initials here).  

10. Fly to the Louvre Museum in Paris, France.  Find a picture that includes both the museum (Palais du Louvre) and the pyramid outside the museum.  (show teacher) ____________(teacher initials here)  Look for a picture of the Mona Lisa by Leonardo Da Vinci which is one of the most famous paintings in the museum. (show teacher) ____________(teacher initials here)  

Find the orange dot in the middle of the pyramid and find the article.  Scroll down the paragraph that is written in English.  Find the following information:

a. There are 673 diamond shaped and triangular glass panes in the pyramid.  

b. It is mounted on a metallic framework weighing more than 95 tons.
c. The museum has a collection of  30,000  works of art.

d. The museum was visited by 6 million people in the year 2000.  

11.  Fly to Mumbai, India which was formerly Bombay, India.  Locate the picture of   Bombay in 1980.  (show teacher) __________(teacher initials here)

What is the population of Mumbai? 19 million.
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