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Figure 1 – the Earth and Milky Way from space – created using Celestia
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Introduction

Welcome to Celestia Educational Activities.  These activities are computer-based lesson plans that take you on a stunningly visual and educational tour of the universe.  Each is designed for middle and high school students in grades 7 to 12, and by anyone who wishes to explore our universe.  The Activities require each user, student or pair of students to access a computer for a length of time (typically in a class computer lab setting or at home).  Each Activity employs the use of a visually stunning program named Celestia.  
Many people around the world understand vaguely that above our heads in the night sky, a universe exists.  What most people do not understand is just how spectacular, immensely large and mysterious it really is.  Ask the average adult or schoolchild just how big the universe actually is, and their answer will probably be far, far below the truth.  How many people on Earth know that Jupiter has over 60 moons?  Most are not even sure what Jupiter looks like.  The average high school student cannot even consistently name the nine planets in order, let alone define a Black Hole or a Pulsar.  In truth, most of Earth’s inhabitants are totally disconnected from the night sky and have only a vague idea of what is present.  

In part, this is due to the obvious difficulty of visiting space and exploring it at your own pace.  We cannot simply conjure up a spaceship and fly into space to orbit Neptune, or follow a comet as it streaks toward the Sun.  We can see a video about Astronauts traveling to space, or perhaps we can buy a piece of space simulation software that tries to give you some control of where you can travel, but until recently, the experience was incomplete and rather visually disappointing.  As a result, few educators use space simulations in their classroom or laboratory setting to teach students about Astronomy.  Many are limited to presenting a few videos about space, and/or guiding their students to some Astronomy websites.
We of the Celestia community are pleased to advise you that this limitation is now overcome.  Welcome to Celestia!  Celestia is a free real-time space simulation that lets you visually experience our universe in stunning three dimensions.  Using highly detailed 3D surfaces and textures, it is capable of producing a virtual world of space rivaling the visual quality seen only in supercomputer simulations and Hollywood films.  This sounds like a typical boast or piece of hype, but it is true.  Celestia doesn't confine you to the surface of the Earth but affords you the capability to travel throughout the Solar System and beyond into deep space, at any speed and in any direction you choose.  If you wish, you can fly via your own “hyperdrive” spacecraft to visit stars or nebula circling the center of the Milky Way beyond the confines of our Sun.  You can even travel completely out of the Milky Way galaxy and view it from intergalactic space.

Celestia is also a very accurate program.  It depicts the entire Solar System of planets, moons, asteroids, comets and human spacecraft in vivid detail, and can draw over 2 million stars in real time, positioning them in their proper places in both space and time.  It not only draws each space object in full color, it also can illustrate and put into motion their atmospheres, drifting clouds, moving surface shadows, specular reflections off of oceans, changing eclipses, speeding comet tails and swirling nebula gas.
Celestia was created and is generously provided free of charge by Mr. Chris Laurel and the Celestia Development forum, a group of space enthusiasts and educational professionals who love Astronomy and are willing to donate their exceptional time and talent to bringing it to the rest of the world at no charge.  It is available to everyone at http://www.shatters.net/celestia.  Celestia’s Educational Activities were created by Frank Gregorio, a high school teacher in Virginia who is part of the volunteer Celestia development forum.  The Activities and all required files to view them are currently available on Celestia’s educational website at:   http://www.fsgregs.org/celestia.   This web address may change to meet changing demand.
Each Activity takes you on a different journey through the Celestia universe and comes complete with a written Worksheet for your students to fill out and submit to you for grading.  All Activities meet applicable requirements of the National Educational Standards in Science and Math.  
Here is just a sampling of what you and your students will enjoy:
· Take up station off of our mighty Sun and count its sunspots as you measure its rotational period.
· Hover over each of the nine planets in our Solar System as they rotate slowly below you.  See clouds actually drift by (where applicable) and shadows being cast on mountains and craters as the Sun sets low on the horizon.
· Fly along with Mariner 10 on its historic flyby of Mercury.

· Visit the searing surface of Venus and view it in a panoramic 360° animation from the surface. 
· Take a spin down to the Earth’s surface in your own hyperdrive spacecraft.  Skim over the oceans of Earth and the Kennedy Space Center in Florida as you fly below the clouds.  See the sky turn a pale blue and eventually transform into the crimson color of a sunset.  Soar back into space to see the lights come on in the cities of Earth and glow an eerie white on the dark side of the planet.
· Set your spacecraft speed and journey from the Earth’s surface up to rendezvous with the International Space Station or the Hubble Space Telescope as they orbit Earth every 90 minutes.  Attempt a difficult docking at the ISS Shuttle Bay port. 

· Be present as Apollo 11 orbits the Moon in 1969, or drop by Sputnik 1 in 1958 shortly after launch.

· Discover what happened to Skylab during launch that threatened the mission, and accompany Mir as it passes over Russia.

· Hover over Mar’s Gusev crater and Meridiani Planum to see Spirit and Opportunity’s landing sites, then fly over to Olympus Mons and Valles Marineris and fly through the canyon on a virtual flyby.

· Be there in 1994 when asteroid 1994 XM1 misses a direct collision with Earth by a hair’s breath.

· Position yourself above the giant gas world of Jupiter and watch as its large moons drift across the face of the planet, casting eclipse shadows on its banded clouds and Great Red Spot.  Then, take a thrilling fly-by of Jupiter’s atmosphere, skimming just over its cloud tops.
· Observe a spectacular lunar eclipse of our own Moon by Earth, and of an amazing double eclipse of one Jupiter moon by another.

· Examine the over 80 volcanoes on Io, Jupiter’s very active moon as you pass above it.

· Hover far beyond Saturn, speed up time and count its many moons revolving around its magnificent ringed body like pearls swirling on an invisible necklace.  
· See the dramatic rising of the ringed planet from the surface of its smoggy orange moon, Titan.
· Be there when the spacecraft Cassini arrives in Saturn space in 2004 and drops the Huygens probe into the atmosphere of Titan.
· Engage in a dangerous maneuver and plunge through Saturn's rings in the Celestia spaceship.

· Soar past Uranus and Neptune following the Voyager 2 spacecraft on its epic journey.

· Journey to the frozen wasteland of Pluto and its moon Charon and imagine their icy coldness as the Sun’s faint light casts pale shadows across their cratered ice surfaces.
· Take up station behind comet Halley in 1986 as its gaseous blue tail streams out behind it.
· Seek out Quaoar, what may be our Solar system’s 10th planet.

· Accompany the Stardust spacecraft as it actually flies through the tail of comet Wild 2 and scoops some of it up for return to Earth.
· Fly out to the very edges of our Solar System, locate and follow behind Voyagers 1 and 2 as they speed away from their creators back on Earth, headed on a one-way journey to distant stars.
· Experience a rendezvous with and fly-by of the speeding asteroid, Gaspra.

· Travel forward in time to the year 3000 CE to be there as giant mirrors melt the Martian polar ice caps and help to terraform Mars into a verdant world of water, plants and cities of the future.  View an amazing video of what it would be like to live on Mar’s surface of the future.

· Set your ship at faster-than-light speed and sail to Rigel Kentaurus A, located 4.3 light years away.
· Travel far into the future and rendezvous with a colossal rotating Space Station as it orbits Earth.
· Journey to the edges of a massive rotating Black Hole as it spins near its stellar companion.
· Travel to the heart of Betelgeuse, a distant Red Giant star glowing a deep crimson, a star that will eventually blow up as a huge supernova that could endanger Earth itself.
· See stellar creation from deep within the Rosette and Eagle Nebulas, giant stellar nurseries.
· Count the pulses of the new pulsar in the Crab Nebula, spinning over 30 times a second.

· Contemplate the future fate of our Sun and Earth as you travel into the future and actually witness the end of Earth, as it is swallowed by our swelling Red Giant Sun billions of years from now.
· Jump at hyperspeed beyond our Milky Way and cruise on over to the Andromeda Spiral Galaxy.
· See if you can observe mysterious Dark Matter at the outer fringes of our galaxy.
· Be witness to the future of space travel as you cruise next to Cosmos 1, a revolutionary new spacecraft that “sails” on a wind of pure sunlight (it has no engines).  

These are just a few of the exciting discoveries awaiting you.
Periodically as new Activities are added, this exciting list will grow.

List of Activities (revised February 2004)

Celestia Educational Activity 1.2 and 2.2, the Universe - 
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begins at rest on the surface of Earth.  It’s a beautiful day for a space flight.  Under your command, you will launch your sleek hyperdrive spacecraft and begin climbing up, slowly at first then faster and faster.  Soon, you’ll travel above the atmosphere of Earth and the stars will appear, filling the sky.  From that point, you will continue your outward voyage of discovery, with stops at the Moon, Jupiter and Saturn, and to a rendezvous with Voyager 2 as it leaves our solar system forever.  Then, it’s on into space beyond our Solar System, on to the stars.  Stop by Rigel Kentaurus A and Betelgeuse.  Swing by the beautiful Rosette Nebula, a birthplace for new stars and visit a new planet being born.  See the Ring Nebula, a graveyard of a past Solar System, then hover above a rotating pulsar in the Crab nebula with its hidden Pulsar.  Pass a swirling Black Hole deep in space.  Finally, push your spacecraft to its limits and fly beyond the Milky Way, into the loneliness of intergalactic space.  In the distance is Andromeda, a giant spiral galaxy more than twice the size of our own.  Learn the true scale of the universe and some of its stranger inhabitants. 
    Celestia Educational Activity 3.2 and 4.2, the Solar System General Tour - 
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is a sweeping introduction to our Solar System.  It begins in space, hovering high above the Sun.  You are riding in the Celestia 1A, a sleek hyperdrive spaceship.  Watch the Sun rotating below and measure its rotational speed using sunspots.  Then fly at light speed to Mercury, Venus, Earth and Mars.  At each planetary stop, learn some key facts about the inner Solar System.  Discover the brutally hot, frigidly cold surface of Mercury.  Witness the crushing pressures, acid atmosphere and hellish temperatures of Venus.  Experience the beauty of Earth as you orbit high above, watching its clouds pass by.  Undertake a challenging approach to the Kennedy Space Center, then turn and fly out over the Florida Keys.  Learn why the Hubble Space Telescope is capable of such amazing pictures, and fly behind the International Space Station during a dramatic sunrise over Earth.  Drop “up” to the Moon and accompany Apollo 11 as it orbits the Moon in 1969.  Visit mysterious Mars and see its key features, including Olympus Mons and Valles Marineris.  From there, it’s on to the Asteroids, the outer planets and the comet belts beyond Pluto.  Chase the asteroid Gaspra, view Ida, and watch how close asteroid 1994 XM1 came to hitting Earth in 1994.  Visit Jupiter, Saturn, Uranus, Neptune and Pluto and fly through Saturn’s rings.  Witness a double eclipse of the moons of Jupiter and explore their fascinating features.  Discover why Pluto and its moon Charon may be captured comets, not planet and moon.  End with a flyby of the Voyager 2 spacecraft as it leaves the Solar System forever.
Celestia Educational Activity 3.3-E and 4.3-E, the Complete Solar System – Enhanced Tour (new) -
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is designed as a complete tutorial on the Solar System from the Sun to the Oort cloud of Comets.  It contains the key facts needed by students and teachers to learn our Solar System in vivid detail.  The tour begins in space, 200 light years from our Solar System.  Using a pre-designed script, Celestia takes you inward toward the Sun at hyperlight speed, giving you a sense of our small place in the much larger cosmos of our galaxy.  You come to a stop hovering high above the Sun.  You are riding in the Celestia 1A, a sleek hyperdrive spaceship.  You will measure the speed of rotation of the Sun using sunspots as your guide, and then fly your own ship at light speed to Mercury, Venus, Earth and Mars.  Each planetary stop explores the inner planets and their moons in depth.  Discover the brutally hot and cold surface of Mercury from the vantage point of Mariner 10 as it flew by Mercury decades ago.  Witness the crushing pressures, acid atmosphere and hellish temperatures of Venus.  Watch as the Magellan spacecraft maps Venus from high overhead.  Travel down to pan across the planet surface in a NASA produced video, if you dare.  Experience the beauty of Earth as you orbit high above, watching its clouds pass by.  Undertake a challenging approach to the Kennedy Space Center just as the Space Shuttle might do, then turn and fly out over the Florida Keys.  Learn why the Hubble Space Telescope is capable of such amazing pictures, and fly behind the International Space Station during a dramatic sunrise over Earth.  Drop “up” to the Moon and fly along with Apollo 11 as it orbits the Moon in 1969.  Then travel to Mars, where the Mars rovers Spirit and Opportunity await you.  Orbit the planet along with the Mars Global Surveyor and observe a rare conjunction of nine solar system objects.  Learn what a colony on Mars might experience and observe Olympus Mons, the biggest mountain in the Solar System, and the huge Valles Marineris canyon system as they pass under your ship, then take a virtual trip through the canyon via animated video.

Activity 4.3 – E  is the companion journey that tours the outer Solar System from the Asteroids to the comet belts beyond Pluto.  See how close asteroid 1994 XM1 came to hitting Earth in 1994 and view Ida and its tiny moon Dactyl.  Then move on to Jupiter, Saturn, Uranus, Neptune and Pluto.  See Galileo over Jupiter and Cassini approaching Saturn and its moon Titan.  Examine the four Galilean moons close up.  Fly through Saturn’s rings.  Witness a double eclipse of the moons of Jupiter and the spectacular impact of Jupiter by comet Shoemaker-Levy in 1996.  Learn why Saturn’s frigid moon Titan is similar to your barbeque grill at home.  Visit pale blue Uranus and see a planet smashed on its side by an ancient titanic collision.  Hover over Neptune and observe its rotating Great Dark Spot, then fly by it and its fascinating moon Triton while accompanying Voyager 2, the fastest object ever built by humans.  Discover why Pluto and its moon Charon may be captured comets, not a planet and moon.  Hover close to our Solar System’s possible new 10th planet, Quaoar.  Travel alongside Comet Halley’s beautiful blue tail, then swing over to comet Wild 2 as the American spacecraft Stardust actually opens its mouth to “taste” the comet and bring some of it back to Earth.  Journey to the edge of our System past the Kuiper Belt to visit a dark comet in the Oort cloud.

Celestia Educational Activity 5.2, the Terraforming of Mars -
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takes you on a futuristic journey into the 26th century and beyond, to a time when humans from Earth attempt to transform Mars from a dead, cold, dry and dusty planet to a wet, warm and breathable world covered in shallow seas and suitable for colonization by man.  You are riding in the Celestia 2, a sleek hyperdrive spaceship.  Following our instructions, you will be placed in suspended animation and will reawaken in the year 2501.  We will then fire up our hyperdrive engines and travel to this Earth of the future, complete with massive rotating space stations in orbit.  You will get to visit one of them.  Then it’s on to Mars.  What awaits you may become the most daring engineering project ever attempted by man … the transformation of an entire planet.  You will witness a battery of eight giant reflecting mirrors stationed in space above Mars, reflecting sunlight and heat down onto Mar’s polar caps.  Over centuries, see Mars change … to become a world of life and new beginnings, with colonial cities blossoming and glowing across its surface.

Celestia Educational Activity 6.2, the Life and Death of Stars – 
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takes you on an amazing journey through the Milky Way to discover, see and understand the various stages that stars go through from their births to their eventual deaths.  The journey begins in our own solar system and travels to the far corners of the galaxy, stopping at nebula, protostars, main sequence stars, red giants, planetary nebula, white dwarfs, black dwarfs, yellow supergiants, red and blue supergiant stars, supernova, neutron stars, pulsars and spinning black holes.  There are over 25 stops in all.  You will journey in the Celestia 2, a speedy and custom designed hyperdrive spacecraft.  Along the way, you will fly through star-forming nebula, skim across the surface of an exploding star, witness the death of Earth when our Sun swells to a Red Giant, pause to contemplate the spin of a pulsar rotating at over 30 times a second, and fly past two separate rotating black holes.  You will be able to hover above a rotating protostar, sending out twin jets of gaseous matter from its poles.  Travel deep into the Rosette and Eagle Nebulas, new birthplaces for stars and solar systems.  View a Black Dwarf, the final end of a star like our Sun.  Try your hand at skimming over the accretion disc of a Black Hole without being sucked in.  These are just a few highlights.

Celestia Educational Activity 7.2 and 8.2 – the Spacecraft of Celestia – 
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take you on a space voyage through space and time to visit some of the spacecraft that have been built by humans to explore the universe.  Activity 7.2 focuses upon the Space Program and some of the key spacecraft of Earth and Moon, from Sputnik and Explorer 1, to Mercury, Apollo, Skylab, Mir, Apollo-Soyuz, the Space Shuttle, International Space Station, Hubble Space Telescope, Shenzhou V, and Chandra X-Ray telescope.  It will also introduce you to the possible future of space travel aboard Cosmos 1 … using a technique called solar sailing.  
Activity 8.2 (under development)  will travel to the planetary space probes and beyond, stopping by to visit Mariner, Venera, Viking, Pioneer, Magellan, Ulysses, Galileo, Cassini, Voyager, NEAR, Mars Odyssey, Stardust, and the Spirit and Opportunity MER Mars explorers, among others.  We will also voyage into the future to visit some of Hollywood’s famous spaceships, from the USS Enterprise commanded by Captain Picard to the spaceship Discovery, adrift in Jupiter space with the HAL computer aboard.  Flash past the Borg Cube as it engages in battle with the Federation.  There is also a trip to the Imperial DeathStar in orbit around the StarWars planet Tatooine, protected by a bevy of tie fighters.  Perhaps a flyby of the Babylon V space station will be of interest.  Ten different fictional but awesome space ships and space stations are visited.  We promise both trips will be an educational and wild ride. 
Celestia Educational Activity 9.2 – the Primitive Earth and Moon –  (under development)

will journey far back in time billions of years to a time when Earth had no moon and was a big volcanic ball of hot rock.  As you watch, you will witness the collision of Earth with another giant planet called Orpheus.  The collision will knock both worlds into pieces with some of both planets tossed into space where gravity will re-form and reshape them into a new Earth … and our Moon.  This is the most accepted theory of our Moon’s formation and will be presented to you in a dramatic and visually stunning story in Celestia.  Watch for this Activity in the spring of 2004. 
What is provided:
Celestia Educational Activities/lessons are opened as computer documents by each student/user or pair of students, and followed as instructions.  Once opened, the student will read each document at his/her own speed and will be asked to launch and run the Celestia program.  Within each Activity, background discussion and facts on Space Science are provided, followed by exact step-by-step instructions for how to take the Celestia journey, with options to periodically link to specific websites (if internet connected).  No prior knowledge of Celestia is required.  
The Activity documents and Worksheets are provided as text documents using Microsoft MS Word®  (MS Word 2000® or later is preferred).  If you do not have MS Word, you can download a free MS Word Viewer from the Microsoft website by clicking here:   Microsoft Word Viewer
The Activities and all required files to view them are currently available on Celestia’s educational website at:   http://www.fsgregs.org/celestia.  This web address may change to meet changing demand.
The Activities are designed for use within a school’s computer lab setting, or by students at home on their own computer.  As will be discussed below, each Activity will typically take between 1 – 4 hours to accomplish at the 7th to 12th grade level, but obviously can be divided into shorter segments, if desired.  If enough computers are available, we recommend that each student accomplish each Activity on his/her own, or as part of a 2-person “team”.  Students can also perform the Activities on their home computer by downloading the Activity and Celestia program to their computer at home (but that can be difficult to arrange logistically).
We strongly urge that as a teacher/educator, you first become reasonably familiar with each of these Activities and with the Celestia program as a whole, before you introduce it in your classroom or computer lab.  There will be lots of questions from students about how to operate this control, or how to go “there”.  If you as the teacher do not know the answers, student experience may become a bit confused.  The Celestia website has a comprehensive 26 page Celestia Users Guide, which will teach you every button, control and feature in Celestia version 1.3.1.  The Guide is updated whenever a new version of Celestia comes out.  You can open or download it at  http://shatters.net/celestia/docs/CelestiaUsersGuide-1.3.1.doc.  We urge you to read it thoroughly to better learn the capabilities of Celestia to take you and your students into the universe.
Celestia runs on many computers but it is a higher-end software program that loads high-resolution textures and graphics.  It will not perform satisfactorily on all computers.  In general, to experience Celestia properly, your home or school computers should have the following desired capabilities:  

1. A CPU speed of at least 600 MHz (A Pentium III or higher level computer CPU is needed)
2. An operating system running Windows® 98, ME, 2000, NT, XP, or MAC® OSX

3. A RAM memory of at least 128 MB (256 MB or 512 MB is preferred)

4. A video graphics card with at least 32 megabytes of video RAM (64 - 128 MB recommended)
5. Free RAM memory on your hard drive of at least 800 MB

6. A 14” or bigger color monitor

7. A small sound speaker

8. Mouse and keyboard

9. Apple QuickTime® (available free from  http://www.apple.com/quicktime/products/qt/ )

You may or may not know what your home computer or computer lab’s specifications are.  Many school computers for example, do not have video graphics cards at all.  In that case, simply download Celestia and its associated add-on files, open the first Activity and begin to follow its instructions.  If things look good, then your computer is adequate.  Conversely, if the program is running very slowly, is very jerky, freezes completely or displays poor, blurred images, you may be able to make some adjustments to Celestia to reduce its demands on your system.  The adjustments are not difficult, but should be followed for best performance.  See below for more details.  If the adjustments do not fix the problem, your computer(s) are regretfully not of sufficient capability to run these Activities.
How to install Celestia

Celestia Educational Activities require the use of the latest version of Celestia.  Currently, that version is 1.3.1, and can be downloaded from http://shatters.net/celestia/download.html.   Make sure you select the version of Celestia that applies to your operating system (either Windows® 98, ME, 2000, NT, XP, or Apple MAC OX or LINUX).  Download the installation program to your desktop or to any convenient folder.  Once downloaded, double-click on the file name with your left mouse button.  It will launch the installation.  Click “yes” or “accept” or “OK” in all cases when prompted.  
The basic default program called Celestia and all of the files it needs to operate properly will be installed on your computer in a folder titled, “Celestia”.  You will find the folder in the “Program Files” folder on your C: Hard Drive.  It is important that it stay there.  Do not move any of Celestia’s files to a different folder or change the folder’s name.  If you do so, some of the Activity links will no longer work.  The program searches for the “movies and sounds” folder in the C://Program Files/Celestia location.  If your Celestia folder is not at that location, all movies and sounds that an Activity may try to launch will not work, unless you edit the hyperlinks within the MS Word document to point to the location where you have installed the program.  For example, if your hard drive is called “D” instead of “C”, then edit the movie and sound hyperlinks in each Activity to point to D://Program Files/Celestia.  
To load the basic Celestia program package and each Activity with its add-ons into a computer lab room full of computers, you can simply drag and drop files from a master computer to each student computer if the room is networked.  Ask your IT professional in the school how to transfer files from the master computer to each of the others.  If your computers are not networked in that manner, we suggest you download all files once onto a master computer that has a CD-ROM RW drive unit and copy the files to a blank CD using a CD-RW Drive or a portable Memory USB stick (if available).  You can then simply place the CD in the CD-ROM drive or memory stick into the USB port of each classroom/lab computer and install the Celestia files directly from there.  If you have lots of computers to set up, make several CD copies and have students help you after school.  Further on below is a systematic procedure for doing that.
Add-on files:

These Activities rely upon a host of custom designed "add-ons", which are textures and models of space objects that do not come with the basic program and which must be loaded/transferred into your Celestia folder before the Activity begins.  Many of these add-ons were custom-designed just for an Activity and represent the extensive volunteer work of many talented people from the Celestia forum community.  I am very grateful to them for their gift to you of these add-ons.  A list of their names appears at the end of each Activity. 
The add-ons can get lengthy.  Activity 5.2 for example, comes with 110 megabytes (MB) of add-ons.  All of the add-ons you will need to fully enjoy each activity are provided as “zip” files, which can be downloaded from our Education website.  The first zip file (zip file “A”) contains the written Activity and accompanying Worksheet, plus a detailed Installation Instruction file, plus some of the add-ons.  Subsequent zip files (B, C, etc.) contain additional add-on files needed for that Activity.  You must download and unzip all of the zip files for each Activity one at a time and install each of them on your computers, before the Activity can be performed.  If you do not have an unzipping program installed on your computers, one can be obtained free from http://www.winzip.com.
Almost none of these add-ons are part of the files that Celestia provides you when you first download the basic program.  All of them are true "add-ons", meaning that you have to get them from our educational website or from members of the Celestia forum.  If you have downloaded external Celestia add-ons from such sources in the past, you may have some of these add-ons already loaded in your Celestia "extras" folder.  If you do and you load them again by transferring these add-ons into your folder, the program may try to load two add-ons of the same object in the same place at the same time.  This will cause a conflict and you may see the object flashing on the screen or misbehaving. 

To avoid conflicts, you may have to examine the add-ons you already have in your "extras" folder, before you unzip any of the add-ons to them.  If you see any that appear to be the same objects as included with an Activity, you will have to delete them from your extras folder.  Then, unzip the new add-ons from an Activity’s zip files into your main Celestia folder.  They will install themselves in the proper place in your extras folder to replace any older versions you deleted.  When done, you can keep these add-ons permanently.  They are the most recent upgrades and will enhance your general use of the program.  Alternatively, you can selectively remove/delete any you don’t wish to keep and/or restore any add-on backup copies you have.  If this all sounds confusing, please don’t despair.  Complete instructions for how to do all of this are provided with each Activity.
We have found the following to be the easiest sequence of steps for installing Celestia and the Educational Activities/add-ons onto multiple computers in a computer lab setting:

1. Select a computer in your school that is new enough to run Celestia, has a CD-ROM RW drive/burner or USB port, and has both Apple QuickTime and WinZip installed.

2. Download the basic Celestia.exe program from shatters.net/celestia to that computer.  
3. Install Celestia into your master computer by double-clicking on it to execute it.  
4. Copy the Celestia.exe installation program to a blank CD using the CD-ROM RW Drive, or transfer it to each student computer via the school network, or copy it to a 256 MB USB Memory Stick (available at any computer store for under $70).

5. Download all Celestia Educational Activity zip files for all Activities you have an interest in, to any suitable place on your master computer.  

6. Unzip all zip files directly into your Celestia folder residing on your master computer hard drive.
7. Open the Read-me file for each Activity, read them in full and follow any particular instructions they give you for installing each particular Activity into your master computer.


At this stage, you will be ready to try the Activities out on your master computer.  Work through them, clicking on each link, operating Celestia, launching the movies that they instruct you to, etc.  In other words, make sure everything is working OK.  Get familiar with the journey they take you on and the questions they ask your students to answer.  If things look good, locate the Celestia folder in your program files, right-click on it, choose properties and examine how big the folder is.  If you download all of the Activities together, that folder can exceed 250 MB in size.   

8. Copy that entire Celestia folder to a single CD or Memory stick, or drag it onto the desktop of each student computer via your school network.

9. If not networked, bring the CD or memory stick to your first student computer and put the CD in the drive or plug the memory stick into the USB port so that the computer recognizes it.  If you used a network, the entire Celestia folder from your master computer should be dragged onto the desktop of your student computer.

10. Locate the Celestia.exe installation program on the CD, memory stick or network desktop, and double click to install it onto that student computer.  The installation process with register the program in the student computer registry, and will create a Celestia folder on the C drive, inside the Program Files folder.
11. Once installed, locate that main Celestia folder that was installed by the program, and delete it by dragging it into the trash.  Do not uninstall the program.  Simply delete the main folder.

12. Copy your master computer’s Celestia folder from the desktop, from the CD or from the USB memory stick, and paste it/substitute it in the Program Files folder, in place of the one you just discarded.  In other words, after you install Celestia, you are replacing the folder it created with a new one containing not only the same files, but also the complete set of Educational Activities and add-ons. 
13. You should be ready to go.

14. Typically, once you have the files on a CD, memory stick or desktop, you can install the program and drag/drop the folder and files in less than 2 minutes per student computer.
How to uninstall Celestia

To uninstall Celestia, click on the Start button at the bottom of your MS Windows screen … then select Control Panel, Add/Remove Programs and choose Celestia.  Your operating system will remove Celestia.  Follow your standard uninstall instructions for Apple and Linux computer users.  The Activities themselves will remain in the Celestia folder and can be retained, or deleted manually.

Adjustments to Celestia for slower computers:

If you have discovered that your student computer or home computer is having a hard time running Celestia, you can try adjusting Celestia to make it less demanding on your computer resources.  Once you make these adjustments, the program may run more smoothly.
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&) You can printicopy a class set of the Celestia Educational Activity and worlshee, and hand both
documents to each student to read, follow andor complete. They can access the cormputer only to use and
opetate Celestia This is convenient and s less cormplicated for some class situations, but it does have
sotne disadvantages. First, a typical activity is 15 — 18 pages in length. A worksheet is 3 pages in length
Printing a class set of a 20-page document may be a problem in schools with reswictions on
photocopying. Secondly, this option requires the computer f2b room to be reasonably [t 5o that the
written docunents can be read. Celestia is a space program and sorme of its tost beautiful features are
best enjoye in a darkcened room (if possible)

B) You can printicopy a class sel of just the wotlcsheet, and give it to & student team of two students
Then, have one student open the writlen Activity on one computer, while his/er tearn metmber opens
Celestia on an adjoining computer. Both studerts can read the Activity in detail on one computer and
explore the universe in Celestia on the other compiter This is the least confising and most efficient
tmeans of enjoing the activities, but it does require tearns and enovgh computers to go around.

) If computers are in short supply, you can printcopy & class sel of just the worksheet and give it to
each student. or a team of two students siting together atound one termnitial Then, each studert(s) opens
both the written Activity and Celestia on the same cormputer. The program and docunent can easily be
“tied” 50 that both are visible and accessible on the screen.




Open Celestia by clicking on its shortcut “icon”.  Usually, that shortcut can be found on the desktop.  You can also launch the program by left-clicking on Start, Programs, Celestia.  If you can’t find the icon or Start menus, click here.  

2. The program will open with a scene in space.  You may be in a position above the Sun, Earth or Io, a moon of Jupiter (depending upon the version of Celestia you are running).
3. You should see some text in the four corners of the screen.  If you do not, press the [V] key on the keyboard once.

4. Next, press the [3] key at the top of the keyboard and then press the [G] key.  You will be taken to a position above the 3rd planet Earth.  Earth is a good test location for Celestia.  Once above Earth, press the [L] key twice.  This will speed up time 100x faster, and Earth will turn on its axis below you.  Also, right-click on the screen and while holding down the right mouse button, drag your mouse.  Watch the screen.  Earth should move smoothly without jerks or freezes.  If it jerks, or freezes entirely, your computer is being overworked and you will have to reset some of Celestia’s features.  Here’s how!
5. RESET TEXTURES:  - Celestia can load three different levels of surface texture when you are near a planet or moon.  High-res textures use the most computing power and RAM memory.  Medium-res and Low-res textures use less memory.  Frequently, lowering the texture level will improve computer performance.  To do so, press the [R] key once.  This command lowers the level of surface textures that Celestia displays.  A message should appear for a moment on the screen.  If will say either “Medium res textures” or “Low res textures” (pressing the [Shift] and [R] keys together raises texture level).  If you are having trouble running the program, lowering the texture level from high to medium, or medium to low resolution may help.  After resetting texture level, try moving Earth around by right-click-dragging your mouse.  If the movement is not smooth and is still jerky …
6. RESET STAR LEVELS:  - Celestia can plot, draw and track over 2,000,000 stars in the sky at the same time.  Since Celestia must mathematically calculate the position of every star several times every second, it puts quite a demand on your computer’s central processing unit (CPU).  Lowering the number of stars that Celestia tracks can dramatically improve performance.  To do so, press the { [ } key repeatedly (it’s next to the [P] key on the keyboard).  The { [ } key lowers the number of stars that Celestia displays in the sky at one time.  A good compromise value is between 7.0 and 9.5.  To raise that value, press the { ] } key.  After resetting star level, try moving Earth around as it turns on its axis by right-click-dragging the mouse.  If it is still jerky …
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RESET FEATURES:  - At the top of the program, you will find a toolbar word titled, “Render”.  Left-click on it and a menu will drop down.  Left-click once on the menu item “View Options”.  A new menu list will appear.   The ideal choices for this set of menu selections are the following: 

Each checked feature requires computer power and RAM memory.  If your computer is still running too slowly, you can uncheck some of these choices.  Unchecking a choice prevents it from being displayed in Celestia.  That may help your computer speed, but you will not be able to see that feature in Celestia.  For example, the feature marked “Ring Shadows” commands Celestia to compute the size and appearance of a shadow that a planetary ring may cast on the planet below when sunlight shines on it.  It then draws that shadow on the planet and updates the drawing up to 30 times every second.  It requires lots of computer activity whenever you visit a planet with a ring.  If you uncheck the box, your computer will operate faster but you will not see ring shadows.  
8. We suggest that if you are using a slower computer, uncheck Eclipse Shadows and Ring Shadows.  Then check movement of Earth by dragging it.  If your computer is still operating too slowly, uncheck “Night Side Lights”.  If that still does not speed things up sufficiently, drag the slider at the bottom of the menu that says “Filter Stars” and reset it to about 50,000.  This also lowers the number of stars that Celestia has to track and plot.  Then, close Celestia, relaunch it by clicking again on its icon on your desktop, and test out your computer performance using Earth as a test.
9. If your computer now operates fine, you can return to some of the features you turned off, and experiment with turning them on again one at a time.  You may find that you can do so with one or two of them.  If your computer still exhibits jerky performance or freezes, it may be too slow with insufficient RAM or CPU speed or video graphic memory to operate Celestia properly.

Recommendations for using the Activities in a computer lab
The Educational Activities are written documents that must be read line by line by the student/user.  We have written them at a 7th – 12th grade reading level.  They contain both background information and step-by-step instructions.  Each Activity also has active “hyperlinks” (called cel:urls) that when clicked, take you to many different places in Celestia, and/or open a variety of optional webpages and animated movies.  As such, it is not practical to print these Activities on paper (the links won’t work).  Rather, the Activities should be used as open lesson documents on a computer.  
While reading an Activity, the user will simultaneously launch Celestia and access it repeatedly to complete the Activity.  There is also a third document, a Worksheet (optional), which you may wish your students to fill out as the activity progresses.  Therefore, your students will have to switch between the Activity and Celestia, while also completing the worksheet, and possibly using the internet throughout the class period (if internet connected).  This sounds complicated but it is not, if done systematically.  There is a variety of ways to enjoy these educational Activities smoothly and without confusion: 
A)  We recommend that you print/copy a class set of just the Worksheet, and give it to each student or a team of two students to complete in pen and ink, as they sit together around one terminal.  Then, show each student(s) how to open both the written Activity and Celestia program on the same computer.  The program and document can be accessed at the Windows Taskbar at the bottom of the screen, or can be easily be “tiled” with one offset behind the other, so that both are visible and accessible on the screen.  To switch from Activity to Celestia and back again, simply left-click on the colored bars at the top of each program, or the icons on the Taskbar, or press the [Alt] and [Tab] keys together at the same time.  This “toggles” between views.  Using this same technique, you can also open a website and tile it behind the other windows or access its icon on the Taskbar, switching between all three windows as needed.  It takes a bit of practice and will require you to show your students how to do it, but once learned, this option will function smoothly and allow your students complete freedom to read the Activity, explore Celestia and visit a website.  It also permits your computer lab to have reasonably darkened lights (if possible), which offers a better experience in Celestia.  In fact, dimmed lights are really desirable for a rich Celestia journey.
B)  If you and your students prefer, you can open both the Activity and its Worksheet and Celestia at the same time, tile all three one behind the other, and left-click the borders between them.  This allows a student to actually type answers into the Worksheet and complete it via computer.  Since they don’t have to see written print on a copied paper worksheet, it also permits the computer lab to be fully darkened, which is visually preferred.  The option is also ideal for students who are completing the Activities at home.  The disadvantage is that the completed worksheet has to be sent to a printer or saved as a computer file in order to be graded.  For a class of 25 students or more, this can be a time consuming effort.
Please note that although connection to the Internet is preferred to enjoy a few of the internal links built into the Activities, it is not mandatory.  Some of the links provide additional background information to the students on planets, moons, stars or spacecraft within the celestial universe.  However, each Activity can be performed in full on a computer that is not Internet connected.  If an Internet is not active, those links will no longer work, and you may have to provide your students that background information in advance.  
Cautions:

1.
Inside the activity are many places that instruct you to "click here".  These are called “cel:url hyperlinks” and each time you click on them, Celestia will open and/or go to a particular location in space.  Please note that you MUST click on those links ONLY ONCE.  If you double-click on them (which is very common in computer programs), you will launch two copies of Celestia at the same time (Gasp!!).  This will probably lock up your computer.  You must click on those internal hyperlinks only once.
2.
Sometimes, clicking on a cel:url in Celestia results in a weird view of space.  The stars will all look funny, and in the lower right corner of the screen, the text display will state that your “FOV” is some number greater than 50.  If that occurs, simply click on the hyperlink or cel:url again, just once.  The problem will typically fix itself.

3.
Sometimes, a computer is capable enough to run Celestia, but cannot run BOTH Celestia and this document (MS Word requires quite a bit of computer resources).  If that happens, you can arrange your computer lab so that the document is open on one terminal and Celestia is open on the adjacent terminal and the two students view both computers as a 2-person team.
Conclusion
We hope you enjoy these exciting Educational Activities.  We plan to add new Activities periodically.  Should you have any problems or questions, feel free to contact me at fs.gregs@gte.net
Sincerely,

Frank Gregorio

February, 2004
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