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PULSE OF THE PLANET



Theme:  Search for Extraterrestrial Intelligence
Title:  “Are We Alone??”
Overview:  Is there other life out there?  If there is life, has it evolved like we did?  If they have evolved do they possess the technology that we have?  If the answer to these questions is in the numbers – all the stars out there, with about half of them having planets and some of those planets having Earth-like conditions, then aren’t the chances good for other life?  These questions are constantly being asked and debated, and we are seeking the answers.  Technology is on our side – we have developed complex machines to help us with this.  Yet, the question still remains:  Is anybody out there?

Grade Level:  9-12
Subject Matter:

· Astronomy

· Space Science
Duration: 3-5, 50-minute periods
National Standards Addressed:

Earth and Space Science

· Origin and Evolution of the Solar System
Objectives:

By the end of the lesson, the students will

· Explain why the conditions on Earth make it exemplary to support life.

· Form a documented, research-driven opinion that we are not alone in the Milky Way Galaxy.

· Form a documented, research-driven opinion that we are the only intelligent life forms in the Milky Way Galaxy.

Materials:

· Computers

· Internet Connection

· Handouts

Procedure:

1. Hook:  Question Prompts.

a. What are the special conditions on Earth to support the type of life it has?

i. Have students write down answers in small groups on whiteboards. 

ii. Present answers to the class.

b. What is so special about planet Earth?

i. Have students write down answers in small groups on whiteboards. 

ii. Present answers to the class.

c. Does/Can life exist on other planets?

i. Have students write down answers in small groups on whiteboards. 

ii. Present answers to the class.

d. What have you heard about aliens (ET’s)?

i. Listen to answers in class.

2. Is Earth Rare? (Are planets that support life, like Earth, rare?)

a. Setup the assignment with comments for and against the question:  Is Earth Rare?

b. Provide students with a copy of the handout “What’s so Special about planet Earth?”

c. Go over the objectives, task, and final product.

d. Set up days in which you will check note cards, rough draft, due date etc.

3. There is life out there – an argument for ET life.

a. Set up the assignment with this question prompt:

i. There are about 100 billion stars in the Milky Way Galaxy, and if half of those stars have planets, and of that (50 billion stars) one in five have planets able to sustain life. Don’t you think there could be life out there somewhere?

ii. Listen to answers/reactions.

b. Provide students with a copy of the handout “There is Life Out There.”

c. Go over the directions, task, and final product.

d. Establish dates in which you will check note cards, rough draft etc.

4. We are alone – an argument that we are the only established life forms in the galaxy and universe.

a. Set up the assignment with this thought:

i. The first signs of life originated 3 billion years ago.  Most of this time “life” was in the form of simple prokaryotes (single-celled, non-nuclear organisms).  This is Earth – a planet with the privilege of so much water.  The chances of having another civilization evolve at the same time and rate AND establish technology either at the same level or beyond ours is questionable.

ii. Ask for reactions.

b. Provide students with a copy of “We Are Alone.”

c. Go over the objective task, and final product.

Handouts:

What’s So Special About Planet Earth?
Background:  Is Earth a special planet?  It is called the “Blue Planet.”  Does this give it special properties that allows it support not only life, but an abundance of complex life forms that are categorized into six different kingdoms?  

Does Earth hold a particular position around the sun that makes it advantageous for complex life?  Are the laws of nature different on this planet?  Was life supposed to happen here due to the conditions?  You will research the answers to these questions and form your own opinion.

Objective:  form a well-educated, researched opinion on why Earth is or is not a special planet as to support complex life.

Task:
1. Obtain the research documents.

2. Research both sides of the opinion:  Earth is a special planet or Earth is not a special planet.

3. During your research you will need to:

a. Fill out at least 20 note cards supporting that Earth is a special planet able to support complex life.

b. Fill out at least 20 note cards supporting the counter argument that Earth is in any way more special than any other of the countless planets in the universe.

Final Product:  A one to two page, research supported, essay on the side of the argument you choose.  

· Double spaced

· 12 point font

· 1” margins

· Site your sources using MLA style.

What’s So Special About Planet Earth – Research

Directions:  Using the websites below, fill out at least 20 note cards with research that supports the argument that Earth is a special planet that is able to support complex life.  Also, fill out at least 20 additional note cards with research that supports the argument that Earth is not a special planet - it is completely ordinary.

Use the following sites to perform your research.  

· http://www.space.com/searchforlife/080918-seti-earth-rare.html
· http://www.pbs.org/wgbh/nova/origins/drake.html
· http://www.allaboutcreation.org/origin-of-the-universe-video.htm
· http://www.livescience.com/space/080708-st-special-earth.html
· http://www.discovery.org/a/2408
· http://www.crystalinks.com/fermiparadox.html
· http://www.channel4.com/news/articles/science_technology/new+planet+may+support+life/466372 

There is Life Out There

Objective:  You must make an argument for the existence of other organisms and intelligent life on another planet.

Task:
1. Obtain the research documents.

2. Perform the research to support the hypothesis that there is other life in the universe and even intelligent life.

3. As part of your research process you will have to fill out at least 20 note cards supporting the argument for other life and intelligent life in the universe.

Final Product:  A one to two page research driven essay that supports the argument for life and even intelligent life somewhere else in the universe.

There is Life Out There – Research

Directions:  Using the references below, you will write a one to two page paper supporting the hypothesis that there is other life in the universe.  To accomplish this, you must fill out at least 20 research note cards.  Your teacher will check these note cards.

Resources:
· Pulse of the Planet program #2116:  “Listening to the Universe – Intro.”

· Pulse of the Planet program #2117:  “Listening to the Universe – False Alarm.”

· Pulse of the Planet program #2118:  “Listening to the Universe – Simulation.”

· http://www.pbs.org/wgbh/nova/origins/drake.html 

· http://www.pbs.org/wgbh/nova/origins/aliens.html 

· http://www.pbs.org/wgbh/nova/universe/howbig.html
· http://www.pbs.org/wgbh/nova/aliens/johnvelez.html 

· http://www.physics.utah.edu/~cassiday/p1080/lec06.html 

· http://www.fourmilab.ch/goldberg/arecibo_decoded.html 

· http://www.npr.org/templates/story/story.php?storyId=930399
· http://www.crystalinks.com/seti.html
· http://www.newscientist.com/article.ns?id=dn6341
We Are Alone

Objective:  You must make an argument that Earth is the only planet habited by intelligent life in the Milky Way Galaxy.

Task:
1. Obtain the research documents.

2. Perform the research to support the objective.

3. As part of your research process you will have to fill out at least 20 note cards supporting the argument that Earth is the only planet inhabited by intelligent life in the Milky Way Galaxy.

4. Final Product:  A one to two page research driven essay that supports the argument that Earth is the only planet inhabited by intelligent life in the Milky Way Galaxy.

We Are Alone

Directions:  Using the references below, you will write a one to two page paper supporting the opinion that there is no other intelligent life in the universe.  To accomplish this, you must fill out at least 20 research note cards.  Your teacher will check these note cards.

Resources:
· Pulse of the Planet program #2117:  “Listening to the Universe – False Alarm.”

· http://www.pbs.org/wgbh/nova/origins/aliens.html (use the interactive lesson and continually click “yes” for support of this argument.

· http://space.newscientist.com/article/dn9943#faq3
· http://www.physics.utah.edu/~cassiday/p1080/lec06.html 

Additional Resources

Web Sites

Radio Astronomy Laboratory - University of California at Berkeley

http://ral.berkeley.edu/
Deep Space Network – NASA

http://deepspace.jpl.nasa.gov/dsn/
Goldstone Apple Valley Radio Telescope

http://www.lewiscenter.org/gavrt/
Planet Quest – NASA Jet Propulsion Lab

http://planetquest.jpl.nasa.gov/
SETI Institute 

http://www.seti.org/Page.aspx?pid=211
The Carl Sagan Portal 

http://www.carlsagan.com/
Allen Telescope Array

http://www.seti.org/Page.aspx?pid=503 

The Horn Antenna – National Park Service

http://www.nps.gov/history/history/online_books/butowsky5/astro4k.htm
Allen Telescope Array – UC at Berkeley 

http://ral.berkeley.edu/ata/
The Planetary Society 

http://www.planetary.org/home/
Kidnapped By UFO’s? – PBS.org

http://www.pbs.org/wgbh/nova/aliens/
Just the Facts: Three SETI Myths – SETI Institute

http://www.seti-inst.edu/news/features/just-the-facts.php
An Anomalous SETI Signal – NASA

http://apod.nasa.gov/apod/ap040307.html
Big Ear Radio Observatory 

http://www.bigear.org/
Big Ear Radio Observatory – Ohio History Central 

http://www.ohiohistorycentral.org/entry.php?rec=1733
Video

ET The Extraterrestrial (trailer) – Universal Studios

http://www.et20.com/
The Privileged Planet (6:32) – Allaboutcreation.org

http://www.allaboutcreation.org/origin-of-the-universe-video.htm
Audio
“The Musical Sounds of Space” – NPR

http://www.npr.org/templates/story/story.php?storyId=930399
Listen to Meteors (scroll down) – NASA

http://science.nasa.gov/newhome/headlines/ast22dec98_1.htm
More Sounds From Space – Radio JOVE

http://radiojove.gsfc.nasa.gov/library/mm_exhibits.htm
Space Audio (various sounds from space) – University of Iowa

http://www-pw.physics.uiowa.edu/space-audio/
Interactive Graphics

Cosmic Colors (waves in space tutorial) - NASA Space Place

http://spaceplace.jpl.nasa.gov/en/kids/cosmic/index.shtml#
The Drake Equation Interactive (tutorial – see left column) – NOVA Online

http://www.pbs.org/wgbh/nova/origins/drake.html
ET Gallery (see left column) – NOVA Online

http://www.pbs.org/wgbh/nova/origins/et.html
Do Aliens Exist in the Milky Way? (see left column) – NOVA Online

http://www.pbs.org/wgbh/nova/origins/aliens.html
The Pillars of Creation – (see left column) – NOVA Online

http://www.pbs.org/wgbh/nova/origins/hubble.html
Articles

“ET’s New Phone Operator” (6/01/08) - L.A. Times

http://articles.latimes.com/2008/jun/01/science/sci-seti1
“How Rare Is the Earth?” – Space.com

http://www.space.com/searchforlife/080918-seti-earth-rare.html
“The Chance of Finding Aliens” – Sky and Telescope

http://www.skyandtelescope.com/resources/seti/3304541.html
“Skies to Be Swept for Alien Life” (10/12/07) – BBC Online

http://news.bbc.co.uk/2/hi/technology/7041183.stm
Astro Pulse: A Fresh Look at the Skies in Search of ET” (8/27/08) – The Planetary Society
http://www.planetary.org/programs/projects/setiathome/setiathome_20080827.html
“Top 10: Controversial Pieces of Evidence for Extraterrestrial Life” (9/04/06) – Newscientist.com

http://space.newscientist.com/article/dn9943
Other

Deep Space Poster and Activities (PDF) – NASA

http://deepspace.jpl.nasa.gov/dsn/educ/DSN_Poster.pdf
Alien Evidence (activity) – PBS.org

http://www.pbs.org/wgbh/nova/alienactivity/
Photos and Graphics

Name: Helix Nebula

URL: http://apod.nasa.gov/apod/ap030510.html
Caption: The Helix Nebula, also referred to as ‘The Eye of God.” 

Credit: NASA

Name: The Arecibo Message 

URL: http://en.wikipedia.org/wiki/Extraterrestrial_life
Caption: The Arecibo message is a digital message sent to globular star cluster M13, and is a well-known symbol of human attempts to contact extraterrestrials

Credit: Arne Nordmann GNU

Name: M16 The Eagle Nebula

URL: http://nssdc.gsfc.nasa.gov/image/astro/hst_pillars_m16.jpg
Caption: Undersea corral?  Enchanted castles?  Space serpents?  These eerie,

dark pillar-like structures are actually columns of cool interstellar

hydrogen gas and dust that are also incubators for new stars.  The

pillars protrude from the interior wall of a dark molecular cloud like

stalagmites from the floor of a cavern.  They are part of the "Eagle

Nebula" (also called M16 -- the 16th object in Charles Messier's 18th

century catalog of "fuzzy" objects that aren't comets), a nearby

star-forming region 7,000 light-years away in the constellation

Serpens.

Credit: NASA

Name: Eagle Nebula Close-Up

URL: http://nssdc.gsfc.nasa.gov/photo_gallery/photogallery-astro-nebula.html
Caption: This eerie, dark structure, resembling an imaginary sea serpent's head,

is a column of cool molecular hydrogen gas (two atoms of hydrogen in

each molecule) and dust that is an incubator for new stars.  The stars

are embedded inside finger-like protrusions extending from the top of

the nebula.  Each "fingertip" is somewhat larger than our own solar

system.

Credit: NASA

Name: Horn Antenna

URL: http://grin.hq.nasa.gov/ABSTRACTS/GPN-2003-00013.html
Caption: In 1965 while using the Horn Antenna, Penzias and Wilson stumbled on the microwave background radiation that permeates the universe. Cosmologists quickly realized that Penzias and Wilson had made the most important discovery in modern astronomy since Edwin Hubble demonstrated in the 1920s that the universe was expanding. Credit: NASA

Name: Wow Signal Notation

URL: http://en.wikipedia.org/wiki/Image:Wow_signal.jpg
Caption: The OSU SETI program gained fame on August 15, 1977 when Dr. Jerry R. Ehman, a project volunteer, witnessed a startlingly strong signal received by the telescope. He quickly circled the indication on a printout and scribbled the phrase “Wow!” in the margin. This signal, dubbed the Wow! signal, is considered by some to be the most likely candidate from an artificial, extraterrestrial source ever discovered, but it has not been detected again in several additional searches.

Credit: SETI

Name: Martian Meteorite ALH84001

URL: http://nssdc.gsfc.nasa.gov/planetary/marslife.html
Caption: Meteorite ALH84001 is a softball-sized igneous rock weighing 1.9 kilograms (4.2 pounds). It is one of twelve meteorites discovered on Earth which are thought to be from Mars.

Credit: NASA

Name: Europa

URL: http://www.seasky.org/skygallery/skygallery.html
Caption: This image of Jupiter's moon, Europa, was taken by the Galileo spacecraft. The surface of this moon is covered with a thick layer of ice. Cracks in the ice form the many dark lines that crisscross the moon's surface.

Credit: NASA

Name: Europa Surface

URL: http://www.seasky.org/skygallery/skygallery.html
Caption: This Galileo image of Europa's surface shows a small region of the thin, disrupted, ice crust in the Conamara region. The white and blue colors outline areas that have been blanketed by a fine dust of ice particles.

Credit: NASA

Name: Mars

URL: http://www.seasky.org/skygallery/skygallery.html
Caption: This global snapshot of Mars was taken by the Mars Global Surveyor spacecraft. Images from 12 orbits were combines to produce the image. Bluish-white water ice clouds hang above the Tharsis volcanoes.

Credit: NASA

Name: Venus

URL: http://www.windows.ucar.edu/tour/link=/venus/images/global_image.html
Caption: This is a global view of the surface of Venus.

Credit: NASA

Name: Signs of Water

URL: http://en.wikipedia.org/wiki/Image:Nasa_mars_opportunity_rock_water_150_eng_02mar04.jpg
Caption: Photo of microscopic rock forms indicating past signs of water on Mars, taken by Opportunity.

Allen Telescope Array Live Cam (image gallery) – SETI Institute 

http://atacam.seti.org/
Special thanks to the following scientists for their help with this project:

Pulse of the Planet Programs: #2116 “Listening to the Universe: Intro,” #2117  “Listening to the Universe: False Alarm,” #2118:  Listening to the Universe: Simulation”

Kent Cullers

Director of Research and Development 

The Center for SETI Research

SETI Institute
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Name: The Arecibo Message
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