After School Astronomy Club  Session 4
Focus: The Sun
Materials needed:

Telescope with solar filter (if possible), SunSpotter (if possible), images of the Sun, K-W-L chart (on chart paper or poster paper), some markers, materials for making “solar cookies” (see activity), a computer with Internet access (if possible)
Preparation before meeting:

· Make the K-W-L chart (use a piece of chart paper/poster paper lengthwise. Title it “Our Sun”, and use three lines to divide it into three sections. Title these sections: “ Know”, “Wonder About”, “Learned”)

· Have a place outside where you can view the Sun.  It would be great to have a telescope with a solar filter or a SunSpotter, but there are other ways to safely view the Sun as well.  If the Sun isn’t cooperating, there is a link to a wonderful site where you can observe the Sun from solar observatories.  This site is called the “Student Observation Network”, and live solar images can be found at http://son.nasa.gov/tass/sunspotters/ob_bigbear.htm.

· Practice singing the “Sun Song” a few times!  You may want to copy the words onto an overhead or the chalkboard.

· Get the materials for making the “Solar Cookies”

· Find the sunrise and sunset times in your local newspaper or by clicking on the link to “Sky and Telescope” on our website (www.afterschoolastronomy.org)
Background knowledge helpful:

· Take some time to learn about our sun!  The content information from our website at http://afterschoolastronomy.org/sciencecontent/sunearth.html will provide you with plenty of information.

· Learn about how to safely observe the sun.  Visit one of the links in the “Engage” section below to learn about this topic.

Engage:  Observe the Sun (10 minutes)
Begin this session by having the students observe the Sun (weather and equipment permitting).  This is best done with a telescope that has a solar filter. Solar filters can be purchased at a telescope shop or through an online company.  I use duct tape to be sure that the filter is securely on my telescope when doing solar observing with students. I also check to make sure that I have removed my finder scope.  Do NOT allow the students to look at the Sun, and take a few minutes before this activity to discuss the dangers of looking at the Sun. If you don’t have a telescope with a solar filter, there is still hope!  A SunSpotter (can be purchased from http://www.learningtechnologiesinc.com/item129358.ctlg) is a fabulous tool to have to observe the Sun!  I use my SunSpotter on a regular basis with both my astronomy club students and my science classes, as well as with various groups of adults.  This is a study piece of equipment that can be used easily by even first grade students, and allows them to do real-time data collection on the current sun spot activity on the Sun.  If you don’t have either of these items, you can view the Sun indirectly using the techniques discussed at these sites-

http://www.thursdaysclassroom.com/17dececlipse00/Teachact1.html
http://www.virtualmuseum.ca/Exhibitions/Cosmos/pdfs/sun-en.pdf
http://sunearth.gsfc.nasa.gov/sunobserve1.pdf    and http://www.exploratorium.edu/eclipse/how.html
Explore: “K-W-L” chart about the Sun   (10 minutes)
Tell the students that they will learn about the Sun today.  Tell them that the group will complete a “K-W-L” chart (What we Know, Wonder about, and Learned chart) and engage n a variety of activities as they learn about the Sun.  Put up the chart, and ask them to tell you what they already know about the Sun. (Try to get the students to understand that at this point, it doesn’t matter if the answers are right or wrong. This is a perfect opportunity for the leader to get a pulse on the background knowledge and possible misconceptions that students have regarding the Sun.)  Write their responses n a bulleted list under the “K” column.
After they have listed the things that they already know about the Sun, show them the poster, “New Views of the Sun” (available from http://core.nasa.gov/order.html).  Ask them to brainstorm things they wonder about the Sun, and write these responses in a bulleted list under the “W” column.  
Explain that they will finish the last column at the end of this session, and they will see how much they learn abut the Sun today.
Explain:  The Sun Dramatization Activity (15 minutes)
The Sun Activity

(adapted from Lou Mayo)
In this activity, the participants are actively involved in learning about the convective properties of the Sun.  Participants learn about the four layers of the Sun and how energy travels from the core of the Sun to its surface.

To do this activity, you will need a fairly wide open space to allow the participants to move around as they model the solar interior.  I find it works well if I move the desks to the edges of the classroom, and create a wide open space in the center.

Show the participants a poster or similar image that depicts the Sun, and ask them to describe their observations.  Ask them to describe the temperature on the Sun’s surface, and also discuss the fact that we derive our heat from the Sun.

Explain that you will assign different roles to small groups of participants, and then the whole group will act out what actually occurs within the Sun to get the heat energy to the surface of the Sun.  You will need to organize the group into the following small groups 

- particles in the inner core  (in center of circle) The students pack together tightly, and they act like hot, very active particles.
- radiative zone particles (out from center group) These students are photons of light that bounce off of the inner core plasma particles. This causes the photon to take a very long time (100,000 to one million years) to reach the convective zone. Have these students play the role of the photon bouncing off other students in random directions. Remind them to do their bouncing carefully…
- convective zone particles  (out from radiative group) The temperature is much cooler and the density much lower so atoms can form (e.g. nuclei can hold on to their electrons thus forming neutral atoms). These atoms are very efficient absorbers and can hold much of the energy they encounter. This heats up the lower boundary of the convective zone, causing it to become unstable and so parcels of hot gas float up to the surface to release this heat. These students walk in a circle up to the surface and back down again.

- particles in the outer photosphere  (at the edge of the circle) : These students form the visible, bright surface of the sun. It is here that the atoms release their energy and send photons streaming to Earth. They can use their hands to push the light and solar wind away from the Sun’s surface.
After the students have been assigned to their small groups, show them where they should position themselves, and explain what each group is responsible for in the solar interior.  
Once the participants have finished this activity, they can push the desks back and learn the “Sun Song”.  It goes like this 

   “The Sun is hot.

     The Sun is not 
     A place where we can live.
     But here on Earth we need its warmth and all the light it gives.

     The Sun is a mass of incandescent gas,

     A burning nuclear furnace.

     It burns turning hydrogen to helium at temperatures of millions of degrees.”
Ask them what they learned about the Sun as a result of doing this activity.  Also elicit questions that might have arisen as a result of learning this new information about the Sun.  Add their questions and statements to the K-W-L chart in the appropriate columns.
Evaluate:  Solar Cookies (15 minutes) 
Participants of all ages love making and eating these solar cookies!  This pdf. file  contains the directions for making these cookies and a few other activities as well!
Extend: Sunrise/Sunset Times  (at home)
Using your local newspaper, show the students where they can locate the sunrise and sunset times for your area.  Suggest that they find this information, and compare the times that the paper gives to when they actually observe the Sun rising and setting at their homes.
