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Welcome to the WorldWide Telescope!



This document is intended to assist educators and students launch into an exploration of the universe through the lens of the WorldWide Telescope (WWT)—a program developed by Microsoft Research with the goal of bringing users of all ages closer to understanding what lies beyond of Earth’s atmosphere. Since WWT uses the most current data taken from celestial imaging, users can easily pan and zoom into specific areas of outer space for fine tuned investigations. Images are taken from the Hubble Space Telescope, as well as numerous telescopes here on Earth. 

The content within WWT is vast, and it is versatile enough to be used as both an instructional and curricular tool. It is also easy to become deeply immersed in the content since the navigation tools can easily lead you to new and interesting sites. What isn’t interesting about the extremes of planet surfaces, the birth and death of stars, and galaxies far, far way? To help focus your exploration, however, we have developed this guide with a several middle school and high school lessons attached to optimize an educational experience with WWT. Consequently, this document is an abbreviated user guide with extra care to focus you and your students’ activities.
 The lessons are aligned to national science standards. 
You should feel free to take out lessons if you think that they would be too difficult to perform or the unit is getting too long. A very abbreviated unit might only include Lesson 1, 2, and 7 for instance. Additionally Lessons 3, 4, 5, and 6 might stand alone and be incorporated into another set of curriculum entirely. It is up to you how implement these lessons.
As an educator, you are encouraged to explore the tools’ features and depth before having students use the tool on their own and using the tool as part of your instruction. WWT has a number of guided tours for users, and by playing with the tours and playing with the tool you will gain navigational know-how. 

Using WorldWide Telescope










When you first enter the tool, a window pops up informing you how to navigate the system. While some of this may be second nature, become familiar with the following feature. 

Navigating in the WorldWide Telescope: 

· Move around the sky by clicking and dragging the Field of View. 

· Zoom in/out by scrolling the mouse wheel, pressing -/+ or Page Up/Page Down. 

· Drag with center mouse button or hold Ctrl while dragging to rotate and tilt view.

· Navigate with a XBOX 360 controller by connecting it before launching.

· Click an object’s thumbnail to pan to the object. Double-clicking the object’s thumbnail jumps you to the object. 

· Page through multiple thumbnail panes with the scroll wheel 

· Right-click an object to display the contextual Finder Scope for more information. 

· Menu Tabs have two parts: click the tab’s top to open a pane, click the tab’s bottom to open submenus with additional functionality.

Menu Options

After closing the entry window, note that the top menu provides options for engaging with WWT, and as you click on the tabs a navigation path extends outward allowing users access to previous screens and levels within the program itself. The top menu tabs include: Explore, Guided Tours, Search, Community, Telescope, View, and Settings. As a new user to WWT, we assume that you are not planning on getting too fancy with the tool, e.g., communicating with other on-line communities, hooking up a telescope, changing viewing options or adjusting the tool settings. Subsequently, this guide and curriculum is only covers: Explore, Guided Tours and Search. (Consult the complete guide referenced in footnote 1 if you want thorough explanations.) 

If you hover the cursor over a heading, a down arrow appears. This allows you to select options from the menu. 

· Explore: The first two menu items, New and Open, are used to start new data files, or open existing data files, respectively. Clicking the Explore entry itself will display the data Collections thumbnails across the top panel. Selecting any of these thumbnails will either open up a new set of thumbnails to browse, or change the view to display something new. 

Solar System (Sky) and Planets and Moons are the two thumbnails within the set of options that are pertinent to the curriculum that follows. The first places the planets within context of each other and the larger universe, while the latter focuses in on the individual planets/moons without the greater context of other planets, stars, etc.

The other thumbnails within Explore are also interesting but dive deeper into astronomy and astrological research than is necessary for the lessons that follow. We urge you and your students to explore these areas nonetheless, especially if you want to cover galaxies, constellations, etc.

· Guided Tours: A tour in WorldWide Telescope is an animated, annotated slide-show, for educational, research or entertainment purposes, and tours usually focusing on a particular topic. Clicking the Guided Tours entry itself will display the Tours supplied by default with WWT. These are great for instructional purposes—either as a whole class or individually. The menu entries can be used to search for other tours on the web, and to create a new tour. Opening a tour can also be done from the Explore → Open sub-menu. With a bit of training, students with some technology understanding can craft their own presentations.

The directions for creating a guided tour are in Appendix B. With little assistance, middle school and high school students can easily create a tour.

· Search: Clicking on this main menu item itself will change the top panel to show a range of search parameters that are used to search on the data provided within WWT. Opening up the Search menu will enable some internet based searches. This feature will be handy as students begin exploring their various topics in the lessons.

· Lower Panel:  At the bottom of the screen, several navigational options are provided. 
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· The Look At list includes Earth, Planet, Sky, Panorama, and Solar System. This is the highest level list determining what to display. Earth, Planet, Panorama, and Solar System are areas pertinent to the lesson plans and student research. You can pair down the options in Look At by using the Imagery submenu.

Earth contains a 3D model with several overlay options (Virtual Earth Aerial, Hybrid, Streets and Night) found by clicking the Imagery options.

Planet allows for close viewing of a select number of planets and satellites within this solar system. 

Sky maps out various constellations, and the Imagery options demonstrate that there are many different wavelengths of light that can be recorded, in addition to the visible wavelength that we all see. Different wavelengths include x-ray, gamma, microwave, and so on. The most fascinating imagery is to most people the visible wavelength, but studies of the other wavelengths can reveal more specific information about what is happening, or has happened, to the stellar object. The Sky mode is rather advanced and is not used in the lessons. 

Panorama is an interesting and slightly different selection. The range of imagery for this includes the pictures taken from different landing vehicles on the Moon and Mars. This feature will come in handy for some students once their investigations begin.

Solar System reveals 3D modeling of the Sun and Solar System planets. Within the Solar System pane, the far right corner gives the you the option to adjust the planet size from large to actual—the difference provides the user with a sense of scale.

Sharing WWT with Your Students

Now that you have investigated the core features of WWT that are part of the lessons in this guide, you are ready to start sharing the tool with your students. There are a number of ways to do this depending on the technical situation at your school or how your class is taught. The best way to begin is show the features and functions of WWT through whole class instruction as the students follow along with their computers. To guide the tour of WWT with your students, print off Student Guide of Exploring the WorldWide Telescope. They can use these directions as you show them how to navigate the system on the overhead.
WorldWide Telescope Unit Overview




As you work through this unit, you should address the following astronomy standards through your instruction and the students’ activities. If you follow this guide, you will likely touch on other science standards as well, since the study of astronomy is deeply embedded with other science concepts. For instance we suggest talking about density, surface temperature, or geography, which are all science concepts but related to other domains. If these concepts have already been covered, consider your work with WWT to be an opportunity to circle back to what they learned and apply it to a different context.

National Standard: 
The earth is the third planet from the sun in a system that includes the moon, the sun, eight other planets and their moons, and smaller objects, such as asteroids and comets. The sun, an average star, is the central and largest body in the solar system.

National Standard: 
Most objects in the solar system are in regular and predictable motion. Those motions explain such phenomena as the day, the year, phases of the moon, and eclipses.

California Standard: 
Students know the appearance, general composition, relative position and size, and motion of objects in the solar system, including planets, planetary satellites, comets, and asteroids.

California Standard: 
Students know that stars are the source of light for all bright objects in outer space and that the Moon and planets shine by reflected sunlight, not by their own light.

Although we chose these standards on which to focus, there are a number of others that can be addressed by WWT. For instance, the Milky Way and other galaxies can be easily explored by the tool. Future curriculum might be developed pertaining to other data in the system.

Lesson 1

In this lesson, students see the WWT for the first time first through your demonstration and then through their own exploration. Students will follow the guide below in order to acclimate themselves to the system’s features, prepping them for research to come on subsequent days.
Lesson plan information
	Lesson Plan

	Item
	Requirements

	School level
	Grades 7-8
Grades 9-12

	Curriculum areas
	Science

	Class time
	1-2 hours, approx.

	Software Needed
	WorldWide Telescope

	Materials Needed
	Student Introduction to the WorldWide Telesope

Overhead projector


Teacher guide

Goals

· Students use technology with the goal of gaining independent fluency in the WWT.
Objectives

· Students learn how to use the WWT.
Lesson procedure

Introduction for Teacher
Before beginning, elicit your students’ prior knowledge about stars and planets. From the discussion, segue into taking a deeper look at astronomy through WWT and other online resources. Tell them that they will be spending the next few weeks investigating worlds afar. 

As you give students a tour of WWT, have them watch with their computers off. Then, give them a hardcopy Student Introduction to the WorldWide Telescope. If you wish, they can check off the parts of WWT they explored, so you know how far they made it in their tour of the program.

Please note that you and your students may notice that some planets and satellites are totally or partially missing. This is because WWT is generated from data that has been collected from a number of official astronomical sites. If a moon or part of a planet is not in WWT, no or too little data has been collected on it.

What to do

1. After opening the WorldWide Telescope (WWT) from the icon on your desktop, read the window to learn how to navigate the system. The window directs you to:
· Move around the sky by clicking and dragging your mouse. 
· Zoom in/out on objects by scrolling the mouse wheel, by pressing -/+, or by pressing Page Up/Page Down. 

· Hold down the mouse button and drag with mouse to move objects or hold Ctrl while dragging to rotate and tilt view.

· Click an object’s thumbnail to pan to the object. Double-clicking the object’s thumbnail jumps you to the object. 

· Page through multiple thumbnail panes with the scroll wheel 

· Right-click an object to display the contextual Finder Scope for more information. 

· Menu Tabs have two parts: click the tab’s top to open; click the tab’s bottom to open submenus.

2. Click on the top menu tab options—Explore, Guided Tours, and Search. Notice that as you click on the thumbnail images a navigation path extends outward. This allows you go back to previous screens and levels within the program itself. (You will not need Community, Telescope, View or Settings for your assignments.)

3. Click Explore to display the data Collections thumbnails across the top panel. Selecting any of these thumbnails will either open up a new set of thumbnails to browse. Or it will change the view to display something new. 
4. Within Explore, Solar System (Sky) and Planets and Moons are the two thumbnails you will need for this unit. Navigate through these two thumbnails and investigate a few planets. 

5. A tour in WorldWide Telescope is an animated slide-show. Click Guided Tours to see the various types of tours that are available to you. Peruse some of the options.
6. Click Search and type in a term from astronomy to find examples of it in WWT. For instance, type in Jupiter to see what’s available in WWT on this planet. You can do the same for general terms like comet and moon.

7. Investigate the Lower Panel:  At the bottom of the screen, several navigational options are provided. Look At list includes Earth, Planet, Sky, Panorama, and Solar System. This is the highest level list determining what to display. You will only be using Earth, Planet, Panorama, and Solar System. You can pair down the options in Look At by using the Imagery submenu.

8. Choose Earth. It contains a 3D model with several overlay options (Virtual Earth Aerial, Hybrid, Streets and Night) found by clicking the Imagery options.
9. Click Planet. It allows for close viewing of a select number of planets and moons within this solar system. 
10. Choose Sky. This feature maps out various constellations, and the Imagery options demonstrate that there are many different wavelengths of light that can be recorded.
11. Choose Panorama. This is an interesting and slightly different selection. The range of imagery for this includes the pictures taken from different landing vehicles on the Moon and Mars. This feature will come in handy for some students once their investigations begin.

12. Choose Solar System. It reveals 3D modeling of the Sun and Solar System planets. Within the Solar System pane, the far right corner gives you the option to adjust the planet size from large to actual—the difference provides the user with a sense of scale.

Conclusions

As students work through the system, discovering its parts, take note of what they are having trouble with and see if any patterns emerge. Talk about these issues with a class as a whole to see if other students or groups have figured out solutions. In general, it would be good to talk about the features that they found cool or useful.
Assignment

Tell students that they will now explore objects within our solar system over the next few days in discovery teams. They will need to research a planet, a moon or both within our solar system using WWT and other on-line and library sources. You can either have them choose their research teams, randomly choose them out of a hat or assign them. 

Have them use the Research Guide for Exploring the Solar System to assist them in gathering information and data about their subject.

Lesson 2

In this lesson, students begin using WWT and other resources for gathering information about their planet or moon.
Lesson plan information

	Lesson Plan

	Item
	Requirements

	School level
	Grades 7-8

	Curriculum areas
	Science

	Class time
	3 hours, approx.

	Software Needed
	WorldWide Telescope

Internet Explorer

Microsoft Word

Numerous website for data gathering

	Materials Needed
	Research Guide for Exploring the Solar System – Student Copy
Research Guide for Exploring the Solar System – Teacher Copy

Resource Guide of Science Concepts

Presentation of Work (optional)

Overhead projector

Computers with Internet access




Teacher guide

Goals

· Students use technology for data gathering

Objectives

· Students learn how to gather data from various resources.

Lesson procedure

Introduction for Teacher

Your students will find it helpful if you are explicit about the type of research you want them to do. This means modeling good research practices for them. While using the overhead, navigate to Earth in WWT and other on-line resources as you talk about the various information to be gathered on the worksheet. Use Research Guide for Exploring the Solar System – Teacher Copy  as your guide as you demonstrate research practices. Hand out hardcopy or digital versions of the Research Guide for Exploring the Solar System – Student Copy so they can follow along with you as you show them how to gather data.

Tell them that they will be gathering data over several days. Tell them also that you will be covering key science concepts that will help them understand their planet or moon better. In doing so, you a) model how to investigate and think about each of the items on the worksheet, b) introduce (or perhaps refresh) students understanding of key ideas, and c) break up classroom time into manageable and focused chunks of information. 
As an example, you might lead off with showing your students how to investigate the questions on the first part of the worksheet by looking at sites on Earth for 30 minutes, and then students would work on their assigned topic, answering question 2. Once the class gets to higher level science concepts, e.g., density and surface temperature, mini-lessons can be added as part of the instructional component to strengthen their understandings of these principles. See Resource Guide of Science Concepts if you wish to integrate mini-lessons on science concepts during the time students are researching.

What students do

Investigate plants or moons within our solar system by gathering data from various sources.
1. Using the Research Guide for Exploring the Solar System, begin your investigation of your moon or planet. 

2. As your teacher demonstrated, look at the on-line resources that are made available and compare those findings with the features of your planet or moon. 

3. If you are having difficulty finding features talk with your teacher about 

4. Keep track of what you learn either on the hard copy or electronic copy of the guide.

5. Save your work or turn in the sheet to your teacher if it is hard copy.

Conclusions

After each day of research, look at your students’ progress by assessing how far they are getting on their guide. If need be, revisit and demonstrate how you investigated each area.
Lesson Extension Activities
When the students get close to done with their worksheets, consider having them quickly present their findings to the class. Be sure to go over the criteria for a good presentation, perhaps even demonstrating how to do one and what to include. See Presentation of Work for a simple rubric to share with your students and utilize for the analysis of their work.

Lesson 3

In this lesson, students become more familiar with the order of the planets as well as their relative size.

Lesson plan information

	Lesson Plan

	Item
	Requirements

	School level
	Grades 7-8

	Curriculum areas
	Science

	Class time
	2 hours, approx.

	Software Needed
	Excel

	Materials Needed
	Planet Scales spreadsheet
http://www.sciencenetlinks.com/interactives/messenger/psc/PlanetSize.html
A long wall or big space

Five tape measures

Paper of varying sizes

Markers/Crayons

Index cards

Scissors 

Tape




Teacher guide

Goals

· Students will collectively create a model solar system to scale
Objectives

· Students gain an understanding for size of various planetary bodies as well as their distances.

Lesson procedure

Introduction for Teacher

First begin the lesson by asking students to quickly create a visual representation of their subject with paper and art materials. After they have created a representation, lead into the scaling activity by going to: http://www.sciencenetlinks.com/interactives/messenger/psc/PlanetSize.html
Discuss with the students whether they have thought much about the size of their planet or moon in relation to the sizes of other celestial bodies. Inform them that the goal of the day is to recreate the solar system in a large space so they get an idea of the size and spacing of planets and moons. 

Now that the students have a good idea of the various bodies within our solar system, it is time to extend their knowledge about the order and scale of the system. To assist you in finding the proper placement of their planets in relation to each other, open the Excel spreadsheet titled (Planet Scales) on the overhead and enter the length of the hallway and the unit of measurement per one mile into the colored fields. The formulas in the spreadsheet supply you with the number of feet/meters you will need to place the object in relation to the sun. Students should hang their object on the wall the proper distance from the sun. 
What students do

1. Create an image of your planet using art supplies—cut circles to represent your planet or moon. Use markers and paper to make the circle look like your subject
2. Using the Excel spreadsheet (Planet Scales), figure how many feet your planet or moon will need to hang from the sun which is at one end of the hall, gym or cafeteria you will be positioning your objects.
3. Take a tape measure and measure the number of feet out from the sun you need to place your object. Mercury will be very close to the sun, while Pluto will be the farthest out. 

Conclusions

After each day of research, look at your students’ progress by assessing how far they are getting on their guide. If need be, revisit and demonstrate how you investigated each area.

Lesson Extension Activities
Using the NASA Planetary Fact Sheet located as worksheet in the Planet Scales Excel spreadsheet, have your students adjust their representations in order for the size of the planet be to the appropriate scale. This could be turned into a math activity with an application to adjusting the size of the planet and moons they hung previously. 
Lesson 4

In this lesson, students come to understand the orbit s of planets and moons.

Lesson plan information

	Lesson Plan

	Item
	Requirements

	School level
	Grades 7-8


	Curriculum areas
	Science

	Class time
	1-2 hour, approx.

	Software Needed
	WorldWide Telescope

	Materials Needed
	Computers
Projector


Teacher guide

Goals

· Students use technology to investigate science
Objectives

· Students understand what an orbit and how it functions.
Lesson procedure

Introduction for Teacher

Before showing your students how the orbit feature in the WorldWide Telescope works, activate any prior knowledge they may have about what an orbit is. Try to draw on their experience with planets. Next demonstrate to them how the orbit feature works, and then allow them time to use the tool, investigating their planet or moon as it orbits around the sun or another planet. Use the following directions, to show them how to use the tool.
Open WWT and choose from the lower pane: Look At: Solar System and Imagery: 3D Solar System View. Click the Sun icon. WWT should open in this view, complete with orbital paths. Using your mouse, position the view of the planet orbits from top down, and using your center scroll, zoom in on the first few orbital paths. 
Now, using WWT you can demonstrate the paths of planets around the sun. Go to View in the top pane and under Observing Time note that the planets are orbiting in real time. Because of this, it is difficult to see that the planets and moons are actually moving. If the orbit is sped up, however, it is much easier to witness the movements of the planets and moons. To accelerate the orbit, click the double arrow to the right. Boost the orbit time up to about 100,000 in order to start seeing differences from this far back, e.g., Jupiter’s moons start showing rotation. Also notice that you can adjust the rotation to current time (Now) and back in time using the left arrow set. Also take a look at the top of the Observing Time box. By clicking the arrow, the box expands for users to key in certain times and dates in order to see chronological differences in planet and moon orbits and rotations. 

What students do

Using the WWT orbit feature, answer the following questions about your planet or moons orbit.

1. What is the shape of orbit?

2. Does anything seem unusual about it?

3. What may be causing the shape of the orbit? 

4. Does the planet or moon seem fast or slow in comparison to other bodies in the solar system?

5. What might be influencing the speed?
Conclusions

Have volunteers talk about what they saw during the accelerated orbits with special attention to the shape and speed of the orbits and why they are so. As they talk about their planet or moon, bring it up on the projection system so the entire class can see the body’s path. Through the students’ justifications, try to pull out the role of gravitational pull.
Gravitational pull from other planetary bodies influences the shape of the orbit. While not covered here, consider devoting more time to gravitational pull at this point. If you just want to cover it in brief, consider talking about how objects with mass attract one another—see http://en.wikipedia.org/wiki/Gravitation for some details. The gravitational pull between celestial bodies keeps moons circling planets, as well as planets circling the sun. Speed is also is influenced by gravitational pull as well as the distance from the mass that influences it. 
Lesson 5

In this lesson, students learn how tilt is an integral part of seasonal change.

Lesson plan information

	Lesson Plan

	Item
	Requirements

	School level
	Grades 7-8


	Curriculum areas
	Science

	Class time
	2 hour, approx.

	Software Needed
	WorldWide Telescope

Word

	Materials Needed
	Computers

Projector


Teacher guide

Goals

· Students use technology to investigate science concepts and perform research
Objectives

· Students understand from a planetary perspective how seasons change.

Lesson procedure

Introduction for Teacher

One of the most common astronomical misconceptions people have is that the tilt of the Earth (and other planets and satellites) changes a good deal, thus making certain parts of the planet hotter, subsequently causing summer. This section of the Earth is often said to be “closer” to the sun. This is not the case. Earth’s tilt remains relatively unchanged over millions of years, and it is the continuous tilt in relation to orbit that creates seasonal change. It is more correct to say that summer or winter is caused by certain parts of the Earth having longer or shorter exposure to sunlight and over more or less surface area. This can be a difficult concept to demonstrate, so it is best to attack the concept from various angles.

First, ask your students what they think causes seasonal change. Give them time to formulate thoughts through a freewrite or sketch of how they think seasons are created. Have them share their hypothesizes with fellow students. List these on the board. Next, show them the image of axial tilt. (See below.) And tell them that the tilt remains relatively unchanged as the Earth moves around the sun. Ask if knowing this changes their opinion of how seasons change. 
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Now show them this applet from the University of Nebraska—Lincoln: http://astro.unl.edu/naap/motion1/animations/seasons_ecliptic.swf. You may at this point ask students to explain what they are seeing through the video and have them try to convince other hypothesizes to reconsider their position. If they have not determined the cause of seasonal change yet, be explicit that it caused by the duration of sun exposure and the amount of surface that is exposed. (The complete lesson that goes with the applet can be retrieved here: http://astro.unl.edu/naap/motion1/motion1_classdemo.pdf.)

Now have students go to WWT, and choose Look At: Solar System and Imagery 3D View in the lower pane. Then have them click Earth and adjust the Observing Time under View. They should locate where they are on the globe and compare the longest and shortest day of the year (December 21 and June 21) holding the time of day constant. If in the Northern Hemisphere, they will see more of the Southern Hemisphere during the shortest day of the year and more of the Northern on the longest day of the year. Remind them that tilt does not change though the Earth is revolving. 

If students need an extra explanation see http://www.youtube.com/watch?v=DuiQvPLWziQ.


What students do

1. With a partner, open WWT choose Look At: Solar System and Imagery 3D View in the lower pane. 

2. Click Earth and adjust the Observing Time under View. 

3. Locate where you are on the globe and compare the longest and shortest day of the year (December 21 and June 21) holding the time of day constant.
4. When you are experiencing the shortest day of the year, where is experiencing the longest?

5. Now look at the tilt and rotation of the planets below.


6. Consider how the seasons play out on these planets. 

7. What are the seasons like for each of these planets? Is there a wide temperature variance depending on where one is located on the planet or satellite? For each of the planets write a short response in a Word document answering the two questions above.
Conclusions 

When the students are done, collectively run through how seasons work for each of the planets. Collect their Word documents to see if the students were understanding or reasoning out the principle of seasonal change.
Lesson Extension Activities
Some students may find it useful to try to act out this concept with their hands—where a fist is the sun and a tilted hand represents the Earth—or with each other where one student represents the sun and the other tilts slightly at the hips to represent Earth. The student representing Earth then orbits the sun.
Lesson 6
In this lesson, students become familiar with rotation and eclipse.

Lesson plan information

	Lesson Plan

	Item
	Requirements

	School level
	Grades 7-8

	Curriculum areas
	Science

	Class time
	2 hour, approx.

	Software Needed
	Word

WorldWide Telescope

http://sunearthday.nasa.gov/2006/educators/lp_68.php

	Materials Needed
	Computers

Projector


Teacher guide

Goals

· Students us technology to investigate and reason out a scientific concept

Objectives

· Students understand rotation and eclipse.

Lesson procedure

Introduction for Teacher

One of the many difficulties of our ancestors involved predicting large seasonal changes, like when floods would occur, when rains would come, when to plant crops. Most of the ancients noticed that the Sun would rise further south of east while winter approached, and further north of east heading toward summer. All of the large civilizations that we have records from noticed the repetitive transformation of our view of the Sun illuminating the Moon. Only a few civilizations, with information disseminated from a millennia of records taken by the ancient Babylonians, could predict when the Moon would block the light of the Sun for as few as 7 minutes every 18 years. Wars have stopped due to the awe inspiring and dramatic effect an eclipse has on its viewers, many of us have never seen one. WWT gives us the ability to visualize our solar system beyond what most humans imagined even as recently as the 17th century. 

Students will not only discover the eclipses of our Moon and Sun, but also from Jupiter’s moons. They will learn that this process is not unique to our world, but a consequence of being part of a moving, rotating, and orbiting, system. This lesson focuses on the rotation of worlds to lead students to understand three basic ideas about eclipses:

1. Eclipses are a result of an object blocking the light of the Sun.

2. Eclipses can happen on any world that has at least one moon.

3. Lunar eclipses can be seen by about half of the Earth while Solar eclipses can only be seen from local regions on Earth

Have your students discuss if they’ve ever seen an eclipse. Was it at night? During the day? What did it look like and what caused it? Eclipses at night are called lunar eclipses, eclipses during the day are called solar eclipses. A way to remember the difference is to think about the object that gets blocked. During a solar eclipse, the moon blocks the sun’s light. During a lunar eclipse, the Earth blocks the moon light. 

As students provide their postulations, write them on the board. Potentially have them draw them on the board.

Now, show a simulation of an eclipse and discuss how their theories map onto what is revealed in the simulation. 
http://sunearthday.nasa.gov/2006/educators/lp_68.php
Note how their theory of an eclipse was on target or needed adjustment by asking them whether the previous theories seemed on target or not.

What students do

1. Using WWT in Solar System mode, view Jupiter and find a “camera position” from which someone floating in the clouds of Jupiter would see a solar eclipse. 

2. Which moon is eclipsing the Sun? 

3. Save the image (To get a screenshot, press alt and print screen; open Paint and chose file, paste to copy the image of the screen. Save the file and paste the image into a Word document.) 
4. In a same Word document as above, type up the answers to the questions that are asked below.

5. Now find when Jupiter will eclipse one of the moons, does this happen every orbit of the moon? Discuss what happens with your partner and write up a summary how eclipses work on Jupiter.

6. Go to Earth in solar system mode and try to find a lunar and solar eclipse. Could more people on Earth see a lunar eclipse than a solar eclipse? Why is that? Draw a picture or capture a screenshot.

7. Find a lunar eclipse and pause the time. Go to view the moon, what type of eclipse would an astronaut on the moon see? 

Conclusions

Review your students’ findings and discuss their answers the following day.
Lesson 7

In this lesson, students use WWT to create their own virtual tour of a planet or a moon.

Lesson plan information

	Lesson Plan

	Item
	Requirements

	School level
	Grades 7-8


	Curriculum areas
	Science

	Class time
	3-5 hours, approx.

	Software Needed
	WorldWide Telescope



	Materials Needed
	Computers

Projector 

Materials they have created and research they have completed over the time they have worked with the WWT (optional)




Teacher guide

Goals

· Students us technology to create a tour of a planet or moon.

Objectives

· Student use the information they have learned over the last couple of weeks using WWT.

Lesson procedure

Introduction for Teacher

Have students create a slideshow using WWT of the solar system with an emphasis on one particular planet or satellite. Start by having students select a planet or satellite for their presentation—it could be the same or different from their past research. If they select a new planet or moon to investigate, they will need to do more research and it will increase the amount of time they work on this project. The previous worksheet along with the online resources used for previous project can help guide this endeavor. 

Start by showing them some examples of tours are in WWT. This will give them an idea of what the end product might look like.  

Then show your students how to build a slide show. Using Building a Slide Show as guide, demonstrate the tool to the class as they look on with instructions and computers in front of them. 

What students do

1. Using Build a Slide Show as a guide, begin crafting a slide show using information about your planet or moon. 

2. Be sure to add specific researched facts about your planet or moon—these facts should come from a number of sources.

3. Feel free on occasion to ask other students their opinion about how your project is coming along.

Conclusions

As students work toward the culmination of their projects, give them feedback periodically and assess their progress and difficulties. If WWT is giving them trouble investigate solutions, and then present them the following day. For assessing their work, you may want to use the rubric from the previous assignment though adjusted slightly for the new format. Often times it is good to have the students jointly frame the evaluation criteria.
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� The full WorldWide Telescope User Guide can be found under the Explore → Getting Started or by navigating within your Program Files following the path below:


�HYPERLINK "../../../AppData/Local/Microsoft/Windows/Temporary Internet Files/Program Files (x86)/Microsoft Research/Microsoft WorldWide Telescope/Help/UserGuidePages/WorldWideTelescopeUserGuide.html"��C:\Program Files (x86)\Microsoft Research\Microsoft WorldWide Telescope\Help\UserGuidePages\WorldWideTelescopeUserGuide.html�








