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PULSE OF THE PLANET



Theme: Search for Extraterrestrial Intelligence
Title:  Our Sun and Stars 
Overview:  Our solar system’s star is the sun.  The sun is a huge sphere of mostly ionized gas that supports life on Earth.  It is the source of all food and fossil fuel.  The sun is only one of many stars in the universe.  Stars are hot balls of glowing gases that give off energy.

Grade Level:  Grades 2-3
Subject Matter:  Science
Duration:  3- 4 class periods of 30-40 minutes each
National Standards Addressed:

Physical Science 

Standard B
· Properties of Objects

Earth and Space Science 

Standard D

· Objects in the Sky
· Changes in Earth and Sky
Objectives:

· Students will describe important characteristics of the sun.

· Students will define stars and constellations.

· Students will design a constellation and write a myth explaining it.

Materials:  

· Computers with internet access

· Eight inch circles on yellow construction paper (1 per child)

· Smaller triangles cut from construction paper (7 per child)

· Unlined paper (1 per child)

· Black or blue 9x12 construction paper (1 per child)

· Silver or gold sticker stars (about 10 per child)

· White chalk

Procedure:

Day 1:

· Determine what the children already know about the sun.

· Write the facts they mention on a chart or the chalkboard.

· Listen to song “Why Does the Sun Shine?” Have students listen for more facts about the sun that were not mentioned.

http://www.kidsknowit.com/educational-songs/play-educational-song.php?song=Why%20Does%20The%20Sun%20Shine
· Add the new facts that they learned to the chart. Listen to the song again and have children sing along.

· Watch Sun for Kids video for more information. (about 6 minutes 30 seconds long)

http://learners.gsfc.nasa.gov/mediaviewer/SunForKids/
· Add more facts learned.

· Show children these pictures of the sun.
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http://sec.gsfc.nasa.gov/sec_resources_imagegallery.htm
http://en.wikipedia.org/wiki/Image:171879main_LimbFlareJan12_lg.jpg
· Give each child an 8 inch diameter circle cut from yellow construction paper and 7 small triangles.  They should write 7 new facts learned about the sun today, one on each triangle.  Then glue the triangles around the edge of the sun. The children can make a face on the circle for the sun’s face.

Day 2:

· Read book Her Seven Brothers by Paul Gobel.  Use it as an introduction to constellations. 

· Use questioning to help students understand how people tried to explain what they saw in the night sky.

· Why do you think people made up stories about the stars?

· Do you ever see pictures when you look at the stars?

· What is the word that scientists use for star pictures?

· Do you know any constellations or other star pictures?

· Next read the book The Big Dipper by Franklyn Branley to present information about the constellation.

· Show the class the actual pictures of the Big Dipper and the Alaska flag. Discuss how its position in the sky changes.
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http://en.wikipedia.org/wiki/Image:BigdipISS.jpg
http://en.wikipedia.org/wiki/Image:Flag_of_Alaska.svg
http://en.wikipedia.org/wiki/Image:Big_dipper_from_the_kalalau_lookout_at_the_kokee_state_park_in_hawaii.jpg
· Homework for tonight (Or over the weekend may be better to give students more of a chance to have a clear night to view the stars):  Students should look up at the night sky and try to locate the Big Dipper.  On a 5x7 index card, they should draw the position they see it in.

Day 3;

· Show homework from the previous day. Discuss any other constellations they may have seen.  Show children the pictures of the constellation Pleiades.
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http://en.wikipedia.org/wiki/Image:Pleiades_Lanoue.png
http://en.wikipedia.org/wiki/Image:Pleiades_Elihu_Vedder.jpg
· Use website for students to listen to information on Pleiades.
http://www.earthsky.org/radioshows/48696/myth-and-science-of-pleiades-star-cluster
· Show pictures of Orion as another example of constellations.
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http://en.wikipedia.org/wiki/Image:Uranometria_orion.jpg
· Listen to POP #2330 Constellation Pleiades. 
· Give each child a sheet of paper to design their own constellation.  This is just to practice and think of ideas. (The children should draw a large simple picture and place stars at various points.) 

Day 4:

· Look at the children’s picture from day 3.  Assign:  Students are to design a new constellation.  They will draw the picture on black or blue construction paper with pencil  then go over it in white chalk.  Put 5-10 stars in various places on the drawing. Next, students will write a legend or story to go along with the constellation.

· These can be displayed on a bulletin board.
Additional Resources

Images

Name: Sun 1 

URL: http://en.wikipedia.org/wiki/Image:Sun920607.jpg
Caption: The Sun with some sunspots visible. The two small spots in the middle have about the same diameter as our planet Earth.

Credit: NASA

Name: Layers of the Sun

URL:  http://www.nasa.gov/mission_pages/solar-b/solar_020_prt.htm
Caption: This artist concept shows the layers of the sun.
Credit: NASA 

Name: Surface of the Sun

URL: http://en.wikipedia.org/wiki/Image:171879main_LimbFlareJan12_lg.jpg
Caption: Taken by Hinode's Solar Optical Telescope on Jan. 12, 2007, this image of the sun reveals the filamentary nature of the plasma connecting regions of different magnetic polarity. Hinode captures these very dynamic pictures of the chromosphere. The chromosphere is a thin "layer" of solar atmosphere "sandwiched" between the visible surface, photosphere, and corona.

Credit: NASA

Name: Layers of the Sun 2

URL: http://sohowww.nascom.nasa.gov/explore/images/layers.gif
Caption: The Sun, as shown by the illustration to the left, can be divided into six layers. From the center out, the layers of the Sun are as follows: the solar interior composed of the core (which occupies the innermost quarter or so of the Sun's radius), the radiative zone, and the convective zone, then there is the visible surface known as the photosphere, the chromosphere, and finally the outermost layer, the corona.

Credit: SOHO / NASA

Name: Sun Size (poster) 

URL: http://sohowww.nascom.nasa.gov/classroom/illustrations/SunSize.jpg
Caption: If the sun were the size of an official league basketball, Earth would be a little dot, no more than 2.2 millimeters. 

Credit: SOHO

Name: Pleiades

URL: http://en.wikipedia.org/wiki/Star
Caption: The Pleiades, an open cluster of stars in the constellation of Taurus.

Credit: NASA

Name: Betelgeuse Star

URL: http://en.wikipedia.org/wiki/Star
Caption: Betelgeuse is a red supergiant star approaching the end of its life cycle.
Credit: ESA / NASA

Name: Orionis Star

URL: http://hubblesite.org/newscenter/archive/releases/2000/10/
Caption: This region is actually a dark cloud called a Bok globule, a cold cloud of gas, molecules, and cosmic dust which is so dense that it blocks all of the light behind it. Astronomers believe that new stars may be forming inside Bok globules, through the contraction of the dust and molecular gas. 

Credit: NASA / The Hubble Heritage Team

Name: Solar System Line-up

URL: http://www.astronomynow.com/080807ComputersimulationputsSolarSysteminitsplace.html
Caption: The familiar collection of planetary bodies that make up our Solar System, but is this the norm for solar system formation? New simulations conducted by theoretical astronomers in America and Canada suggest not. 

Credit: NASA / Chandra X-Ray Observatory / Astronomy Now Online

Name: Sun 2 

URL: http://sec.gsfc.nasa.gov/sec_resources_imagegallery.htm
Caption: Our Sun, the 5-billion-year-old star that sustains life here on Earth, powers photosynthesis in green plants and is ultimately the source of all food and fossil fuel.
Credit: NASA

Name: A Family of Stars

URL: http://www.nasa.gov/mission_pages/spitzer/multimedia/20080722.html
Caption: Generations of stars can be seen in this new infrared portrait from NASA's Spitzer Space Telescope. In this wispy star-forming region, called W5, the oldest stars can be seen as blue dots in the centers of the two hollow cavities (other blue dots are background and foreground stars not associated with the region). Younger stars line the rims of the cavities, and some can be seen as pink dots at the tips of the elephant-trunk-like pillars. The white knotty areas are where the youngest stars are forming. Red shows heated dust that pervades the region's cavities, while green highlights dense clouds.

Credit: NASA / JPL-Caltech / Harvard-Smithsonian CFA

Name: Pleiades 2

URL:  http://gallery.spitzer.caltech.edu/Imagegallery/image.php?image_name=ssc2007-07a
Caption: The Seven Sisters, also known as the Pleiades star cluster, seem to float on a bed of feathers in a new infrared image from NASA's Spitzer Space Telescope. Clouds of dust sweep around the stars, swaddling them in a cushiony veil.

Credit: NASA/JPL-Caltech/J. Stauffer (SSC/Caltech)

Name: Orion 1

URL: http://gallery.spitzer.caltech.edu/Imagegallery/image.php?image_name=sig07-006
Caption: This image from NASA's Spitzer Space Telescope shows infant stars "hatching" in the head of the hunter constellation, Orion. Astronomers suspect that shockwaves from a supernova explosion in Orion's head, nearly three million years ago, may have initiated this newfound birth.

Credit: NASA/JPL-Caltech/D. Barrado y Navascués (LAEFF-INTA)

Name: Orion Engraving 

URL: http://en.wikipedia.org/wiki/Image:Uranometria_orion.jpg
Caption: Greek mythology has several versions of the history of Orion, the gigantic hunter of primordial times[7]. These end in different versions of his death: He challenged the gods, by claiming that he could kill every wild animal on Earth. Some versions then say Artemis shot him with her arrows; but others say that Artemis or Earth produced a great Scorpion whom he could not defeat and which killed him. The gods raised him and the Scorpion to the skies, as Scorpio/Scorpius. 

Credit: Johann Bayer / U.S. Naval Observatory

Name: The Pleiades

URL: http://en.wikipedia.org/wiki/Image:Pleiades_Elihu_Vedder.jpg
Caption: 1885 The Pleiades by symbolist painter Elihu Vedder.
Credit: Ellihu Vedder / Metrolpolitan Museum of Art

Name: Big Dipper

URL: http://en.wikipedia.org/wiki/Image:Big_dipper_from_the_kalalau_lookout_at_the_kokee_state_park_in_hawaii.jpg
Caption: A picture of the Big Dipper taken 2007/08/23 from the Kalalau Valley lookout at Koke'e State Park in Hawaii.

Credit: Gh5046

Name: Alaska Flag

URL: http://en.wikipedia.org/wiki/Image:Flag_of_Alaska.svg
Caption: The flag of the state of Alaska features a stylized Big Dipper and North Star.
Credit: State of Alaska

Name: Big Dipper 2

URL: http://en.wikipedia.org/wiki/Image:BigdipISS.jpg
Caption: The Big Dipper's bowl and part of the handle photographed from the International Space Station. Mizar and Alcor are at the upper right.

Credit: NASA

Web Images

Solar Images (image gallery) - NASA Goddard Space Flight Center

http://umbra.nascom.nasa.gov/images/latest.html
The Sun Earth Collection (image gallery) – University of California at Berkeley

http://www.nasa.gov/vision/universe/solarsystem/sun_for_kids_main.html
Web Links

The Sun: Introduction – NASA Goddard Space Flight Center

http://imagine.gsfc.nasa.gov/docs/science/know_l1/sun.html
Sun Fast Facts – NASA

http://www.jpl.nasa.gov/solar_system/sun/sun_index.html#fastfacts
Life Cycles of Stars (info and activity books) - NASA Goddard Space Flight Center

http://imagine.gsfc.nasa.gov/docs/teachers/lifecycles/stars.html
The Sun – European Space Agency 

http://www.esa.int/esaKIDSen/TheSun.html
The Sun - Nineplanets.org 

http://www.nineplanets.org/sol.html
The Sun – Kidsastronomy.com

http://www.kidsastronomy.com/our_sun.htm
The Stars – Kidsatronomy.com

http://www.kidsastronomy.com/stars.htm
Layers of the Sun – Contemporary Physics Education Project

http://fusedweb.llnl.gov/CPEP/Chart_Pages/5.Plasmas/SunLayers.html
The Sun – Thinkquest.org

http://library.thinkquest.org/11117/voyage2unknown/sun.htm
Our Star the Sun – Solar and Heliospheric Observatory / NASA

http://sohowww.nascom.nasa.gov/explore/sun101.html
What is Our Sun Like on the Inside? – University of Montana

http://solar.physics.montana.edu/YPOP/Spotlight/Tour/tour04.html
All About Space (see left column for “Stars,” and “The Sun”) – Enchanted Learning

http://www.enchantedlearning.com/subjects/astronomy/
Stars – Discovery Channel 

http://www.discoverychannel.co.uk/space/stars/intro/index.shtml
The Big and Little Dippers – Astropix.com

http://www.astropix.com/HTML/C_SPRING/URSAS.HTM
Orion – Chandra X-Ray Observatory / Harvard University 

http://chandra.harvard.edu/photo/constellations/orion.html
The Pleiades – University of Calgary 

http://www.naic.edu/~gibson/pleiades/
Audio

Why Does the Sun Shine? (song) – Kidknowit.com

http://www.kidsknowit.com/educational-songs/play-educational-song.php?song=Why%20Does%20The%20Sun%20Shine
“Myth And Science Of Pleiades Star Cluster” – Earthsky.org
http://www.earthsky.org/radioshows/48696/myth-and-science-of-pleiades-star-cluster
Video

Sun for Kids – Goddard Space Center

http://learners.gsfc.nasa.gov/mediaviewer/SunForKids/
Solar Videos – NASA / SOHO / ESA

http://sohowww.nascom.nasa.gov/gallery/movies.html
Animation / Graphics

Exploring the Sun (PDF - informational graphic) – NASA

http://sohowww.nascom.nasa.gov/classroom/Explore_web5.pdf
Solar Animations – NASA / SOHO / ESA

 http://sohowww.nascom.nasa.gov/gallery/movies.html
Articles

“Cities of Stars” – Star Date Online 

http://stardate.org/resources/btss/galaxies/cities_of_stars.php
“Planets Forming In Pleiades Star Cluster, Astronomers Report” (11/15/07) – Science Daily http://www.sciencedaily.com/releases/2007/11/071114203718.htm
“Super Star Cluster in the Neighborhood” – Science News for Kids

http://www.sciencenewsforkids.org/articles/20050406/Note3.asp
“Sun Beating” – Science News for Kids

http://www.sciencenewsforkids.org/articles/20070530/Note2.asp
Just for Kids

The Sun – Kidsastronomy.com

http://www.kidsastronomy.com/our_sun.htm
The Sun – European Space Agency 

http://www.esa.int/esaKIDSen/TheSun.html
The Sun in the Middle – Cosmos4kids.com

http://www.cosmos4kids.com/files/solsyst_sun.html
Star Light, Star Bright – Cosmos4kids.com

 http://www.cosmos4kids.com/files/stars_intro.html
The Stars – Kidsatronomy.com

http://www.kidsastronomy.com/stars.htms

Other

Staring at the Sun (sample lesson plans) – NASA

http://nasaexplores.nasa.gov/show2_articlea.php?id=05-102
Sun, Space and Weather: A Multimedia Presentation for Elementary School Teachers (large file 80MB – scroll down) – NASA 

http://nasaexplores.nasa.gov/show2_articlea.php?id=05-102
Lifetime of a Star Calculator – Canadian Space Agency 

http://www.space.gc.ca/asc/eng/educators/resources/astronomy/module2/calculator.asp
Your Age on Other Planets (see left column) – Enchanted Learning 

http://www.enchantedlearning.com/subjects/astronomy/
Special thanks to the following scientists for their help with this project:

Pulse of the Planet Programs: #2330 “Pleiades”

Joe Rao

Associate / Lecturer

Hayden Planetarium 
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