After School Astronomy Club Session 6
Focus: Our Solar System
Materials needed:

· index cards with the names of the following objects on each: Sun, Mercury, Venus, Earth, Moon, Mars, Asteroid Belt, Jupiter, Saturn, Uranus, Neptune, Pluto, and comet
· A computer and projector or television monitor to use to show the PowerPoint presentation 
· List of solar system objects for “Solar System Brochures” 
Preparation before meeting:

· Find a place where you can demonstrate that the Earth would be 75 feet away from the Sun (if the Sun were the size of a basketball).  I like to mark this distance with a piece of masking tape in the hallway outside my room so that I am prepared before we begin this activity.

Background knowledge helpful:

· It is nice to know the distances of the planets from the Sun.  The students are always impressed with this feat, and some of them will love to cite these statistics! I have included this information and many other facts about the planets, asteroids, and comets in the “notes” section of the PowerPoint presentation titled “Our Solar System”. 
· There is a wealth of information in the links we have given in the “Science Content” section of our website under “Solar System”.  Here is the direct link to that section, http://afterschoolastronomy.org/sciencecontent/solarsystem.html
Engage:  Solar System Demonstration  (15 minutes)
Explain that today they will learn about our solar system. Begin by finding out what they already know about solar systems. Determine if they are aware that Earth is one of nine planets that orbits the Sun.  See if they know the names and locations from the Sun of the nine planets.  After they have discussed what they know, hand out the index cards to some of the students.  Begin by asking the Sun and the Earth to come forward. Ask them demonstrate how the two types of motion of the Earth.  You may need to assist them to show that the Sun is at the center, and the Earth both rotates and revolves around the Sun. Discuss the fact that the Earth turns once on its axis, which is called “rotation”, every approximately 24 hours (actually every 23 hours and 56 minutes).  The Earth also takes about 365 days (actually every 365.26 days) to go completely around the Sun, and this is called a “revolution”. Now have the Moon come in! Help them to model how the Moon rotates (once every 28 days) as it revolves around the Earth (every 28 days).  Now that everyone is dizzy, you are ready to add the other members of the solar system! Depending on their background knowledge and ability levels, you can let them try to put themselves in the correct positions coming out from the Sun, or make this a more teacher-directed activity.  They may require help knowing where to place the Asteroid Belt (between Mars and Jupiter) and the comet (anywhere in the solar system).  If you have space, you could also ask them to simulate the motion that these objects take as they move.  The comet swings in and out of the plane of the solar system, coming in close to the Sun and then swinging out past the orbit of Pluto.
Explore:  Size and Scale of our Solar System  (15 minutes)
There are many wonderful activities to teach students about the size and scale of planets in our solar system.  If you have time, it is great to explore the different variations and choose the one that best meets the needs of your students.  I will give list some good urls and some activity ideas from other Astronomy Club leaders at the end of this section.  I like to start with having the students simply compare the sizes and distances between the Sun and the Earth.  I show them a basketball, and ask, “If this was the Sun, about how big do you think the Earth would be?”  I let them draw their suggested sizes on the board, and then show them that the Earth would be the size of a period at the end of a sentence, just a small dot!  Then I ask, “If the Sun was the size of this basketball, and the Earth was the size of this dot, how far away do you think the Earth would be from the Sun?”  I hold up the basketball, and have them position themselves where they think the Earth would be. Some astute students may realize that you need to move into a hallway or even outside, as the actual distance would be about 75 feet!  A great resource for doing this activity is the “Solar System Pizza” that was created by SECEF (Sun-Earth Connection Educational Forum).  The “Solar System Pizza” is simply a round piece of cardstock that has the image of the Sun on one side, and a removable Earth-sized cutout piece, plus directions on how to model the distance and size between the Sun and the Earth. It can be obtained by contacting them at outreach@ssl.berkeley.edu, and it should be free!  This is not a necessary piece of equipment, but they sure are neat.
Once the students have an understanding of the distances between the Sun and the Earth, you can use one of the activities below (or create your own!) to model the distances between the other objects in our solar system. I like to try to keep my model small enough so that the students aren’t spread out so far that they can’t easily see the other objects.  I have also found that it is just too confusing, not to mention impossible to see, if I try to model both the accurate sizes and distances for objects in the solar system.  Thus, I simply model the distances to scale, and explain that we aren’t accurately modeling the sizes of these objects.

Solar System Model resources:

If you go to our website, and click on “Science Content” and then click on “Solar System”, http://afterschoolastronomy.org/sciencecontent/solarsystem.html
you will find many great sites that also have good activity ideas.  
Some of our Astronomy Club leaders have sent us these activities for modeling the solar system:
-  Relative Sizes of Things:   Students create a scale model of the solar system using everything from a basketball (for the sun) to M&Ms and seeds representing the approximate sizes of the planets. Students can walk through the solar system telling what they know about each object
(Submitted By: Lou Mayo, Sligo Creek Elementary Astronomy Club)
-  Scaling the Solar System:  

These are a few activities that help students understand the size and scale of planets in our solar system. The first one begins with the Earth being one inch in diameter with the Sun 108 inches across.  The next activity uses the Sun model as a yellow balloon blown up to abut the size of grapefruit, and ends up being about one football stadium in length. The last activity can be used with young students to help them learn about the relative sizes of the planets.

Activity One:   From “Astronomy: the Evolving Universe” by Michael Zeilik.  If the Earth is one inch in diameter, then:

(in inches)

· Mercury: 0.38

· Venus: 0.95

· Mars: 0.53

· Jupiter: 11.19

· Saturn:  9.45

· Uranus:  4.01

· Neptune:  3.96

· Pluto: 0.18

· Sun:  108

Activity Two:  from “Challenger Center Journey Through the Universe”, has a template for printing planetary labels that are scaled by a ten centimeter rule at the top of the page. Each scaled planetary diagram is placed on the top of a skewer which can be stuck easily in the ground. The Sun is represented by a yellow balloon that is blown up to about the size of a grapefruit.  The students then measure or pace off the distance for the placement of each planet.  Although I am not sure of all the distances, it ends up being more than a football stadium in length.

Activity Three:  I use this activity with kindergarten students to show the relative sizes of the planets.  This model is easy to use, portable, and big enough for the whole class to see. I use a very long piece of kitchen freezer paper, and draw each planet on it. I scaled the Earth with a diameter of one inch (see activity one for the rest of the sizes), and scaled the rest of the planets from that. I can’t put the Sun on this model, but I explain to the students that if the Sun were the right size, I would need a paper that would reach higher than the ceiling of the classroom! I use Hubble diagrams as the guides for my drawings, and use crayons to color them with. As I open up the roll of paper, I begin by taking about the Sun, and then slowly unroll one planet at a time and tell them a little bit about it.   
(Submitted by Neta Apple, Chouteau Astronomy Club)
Good activities are also available at these links:
http://www.exploratorium.edu/ronh/solar_system/
http://www.enchantedlearning.com/crafts/astronomy/solarsystemmodel/
http://craftsforkids.com/projects/real_solar_system.htm
Explain: “Our Solar System” PowerPoint presentation  (15 minutes)
This gives you and your students a basic “walk through” of our nine planets, the Asteroid Belt, and comets.  I have images and some text information on each slide, and many facts for the leader to present depending on the students’ interest level, ability level, etc…  
Evaluate:  Solar System Travel Brochures Introduction  (5-10 minutes)
The students will each choose a different solar system object for which they will develop a “travel brochure” (see below)  It would be nice if each student chooses a different object so they can share their research with others and learn about a greater variety of objects.  However, this should be modified based on both your needs and your students’ needs.  I’ve included a list of solar system objects for these brochures with this session’s documents.
-  Solar System Travel Brochures

After learning about the solar system, students are asked to make a tri-fold travel brochure of their favorite solar system body. The brochures are sales documents enticing people to go there for vacation. Kids can be given pictures of solar system objects to paste into their brochures. Then they stand up and present their brochures to the class.
Submitted By: Lou Mayo, Sligo Creek Elementary Astronomy Club

Extend:  Solar System Brochure Object Research  (at home)
The students will choose their objects before leaving this session, and will spend some time researching their object before the next session. Encourage them to learn about their object and to take some notes about it. They may also want to save or print some of the images of their object to use on their brochures.
