A Teacher’s Guide to

THE STARGAZER

Presented by the
Cernan Earth and Space Center
Triton College
River Grove, Illinois

  
    


                
               
               
         

     
               
                
          
              
                
               
               
               
         
              
            
               
              
               
                 
             
    
               
              
              
               
               
             

                
                
           
                    
          

   
                  
    

             
                 
               
      

              
                 
                     
                
                 
               
   

               
                
                 
                 
              
      

             
                
          

             
                   
                 


   
      
                    
              
                
      




               
                   
                  
               
                
    

            
                 
              
                
                 
                   
                 
          

           
                   
                  
             

       
     


    

            
         
               

             
            
   

   
                 
 

    
                 
              
                 
               
                   
              
      

   
                  
                  
                
   

  
               
                
             

  
              
                 
     

  
                 
     

  
               
                 
             

 
                 
        

 
                   
                 
                 
              

 
               

  
             
         

   
               
             
 

 
               
                 


              
             
              
               

                
    
                
             
       

The StarGazer
This is the Cernan Center program that you made a reservation to see. Below is some basic
information about the show that should help you prepare your class for their upcoming visit.
Show title:
Grade Level:
Length:

The StarGazer
7th grade and up
45 minutes

Summary of show:
The StarGazer is a multimedia program that combines stars, video, panoramic scenes,
planetarium special effects and numerous astronomical photographs to illustrate the science of stars
and the deeper meaning that astronomy holds for all of us. Nichelle Nichols (who played Lieutenant
Uhura in the original Star Trek series) and Dr. James Kaler (Professor of Astronomy from the
University of Illinois-Urbana) narrate this three-part personal look at astronomy.
The show begins with a child’s curiosity of the sky. At the age of eight, Jim Kaler had a
conversation with his grandmother about the nature of the stars that he saw each clear night. In that
conversation, young Jim Kaler not only learned from her that stars are actually round, not starshaped, but he also took his first steps toward becoming an astronomer. In subsequent observations
of the nighttime sky, he began to recognize that stars vary in their color as well as their brightness.
He also “discovered” that some of the brightest stars are not really stars at all – they are planets. At
the age of 12, Jim Kaler recognized Jupiter in the starry background and realized that because
Jupiter takes twelve years to orbit the sun, its current location was the same as its location at the
time of his birth. A year after that, Jim bought his first telescope, and despite the limitations of that
tiny instrument, he found a number of stellar treasures, including the Ring Nebula, a ghostly smoke
ring that is actually the expanding shell of gas from a dying star. His small telescope also revealed
to him that our Milky Way galaxy is populated with countless, immense clouds of dust and gas,
known as nebulae.
The StarGazer next discusses the science of gravity, light and the spectrum, and how we
decipher the life cycle of the stars. James Kaler describes how an understanding of gravity is
required to understand how star shines. He explains how a rocket overcomes the pull of gravity and
that, while in orbit, the spacecraft is still falling, but its high speed counters the earth’s gravitational
pull. The spacecraft maintains a constant height above the earth’s surface so long as it maintains
this speed. In much the same way, the gravity of a star overcomes the tendency of a star to expand
forever due to its high temperature. So long as the temperature and the mass of the star remain the
same, it will maintain a certain size and color.
Next, the program explains how we can examine the light emitted by stars to determine
their chemical composition and, by so doing, develop a way to classify stars. Black lines in the light
spectra of stars, first discovered in the early 1800s, is the key to this understanding. Each star’s
spectra peaks at different colors, revealing their internal chemistry, temperature, and even their fate
when their fuel runs out. Stars are grouped into several spectral classes, which are based on their

temperature. From the hottest stars (classified as O), the classes continue through B, A, F, G, K, and
M, which is the coolest class of stars. Stars can also be classified by their luminosity, or the total
output of radiation emitted into space. By plotting the luminosity of a star versus its temperature,
astronomers construct what is known as the Hertzsprung-Russell diagram. The H-R Diagram, as it
is often abbreviated, reveals that most stars are located along a curved line that starts in the upper
left-hand corner and continues toward the lower right-hand corner of the graph. These are the Main
Sequence stars, which represent the middle-aged and stable stars, including our own Sun. When
stars begin to run out of fuel, they die, but not all stars die in the same fashion. Smaller stars like
our sun will swell to a larger size and then gradually collapse. Larger, more massive, stars often die
violent deaths, resulting in supernova explosions and sometimes ending their existence as black
holes, which are briefly described in the program.
Finally, the program concludes by reflecting upon the deeper meaning of astronomy in our
own lives. Dr. Kaler explains that although he is fascinated with the science of stargazing, he also
recognizes how the stars can affect our lives. The parallel between the lives of stars and the lives of
us humans is a profound discovery, and he encourages everyone to “be the star gazer that is within
you.”
After The StarGazer has concluded, the Cernan Center show operator will use the star
projector to show audiences the current night sky and the major stars, constellations and planets that
can be seen on the next clear night. A brief question-and-answer period follows this live segment of
the presentation.

Pre-visit Preparation:
Like all the dome theater shows presented at the Cernan Center, no preparations are needed
for students to enjoy and learn from their visit. If, however, you would like to conduct some previsit class discussions, you can start by using information contained in the “Summary of Show”
and/or the “Post-visit Activities” sections of this Teacher’s Guide.
Post-visit Activities:
After your visit to the Cernan Center, you may wish to discuss one or more of the following
topics with your class, or perhaps have your students research the topics themselves and prepare
a report or oral presentation.





What are the stars made of? How far away are they? How are stars similar and different from
one another? What types of stars are more likely to have planets that support life?
By connecting the stars into different shapes, constellations are made. What ancient
civilization developed many of the constellations we see today? What are some of the myths
and stories behind these celestial figures?
What else is found in space besides stars? What is a galaxy and approximately how many are

there in the universe?



Have your students describe the different types of instruments that astronomers use to explore
space, including optical telescopes, radio telescopes, and unmanned probes.
Have your students research the different ways that stars die and the byproducts that result
from their deaths, including white dwarfs (which result from small stars) to the neutron stars
and black holes that result when massive stars die.



Ask your students to research the “Big Bang” theory and describe its major characteristics.
Have them describe (either orally or in writing) whether they believe in the “Big Bang”
theory and why (or why not) they believe it to be true.



Have your students discuss any personal “discoveries” or nighttime sky watching that they
have done on their own or with their families, scout packs, etc. What were some of the things
you saw? Did the student have binoculars or a telescope to enhance their observing?











Everything in space moves. Learn about rotation, revolution and gravity. What are some
typical speeds that celestial bodies move in space? (e.g. the earth spins at the rate of about
1,000 miles per hour, and it’s circling the sun at a speed of approximately 66,000 miles per
hour)
Research the time needed for each planet to orbit the sun, and calculate your age on each of
the other planets. To assist this effort, you can visit the Exploratorium’s “Your Age on Other
Worlds” web page, at http://www.exploratorium.edu/ronh/age/index.html.
Discuss the characteristics of gravity, and calculate your weight on the other planets. To
assist this effort, you can visit the Exploratorium’s “Your Weight on Other Worlds” web
page, located at http://www.exploratorium.edu/ronh/weight/index.html.
Obtain a Hertzsprung-Russell diagram (from an astronomy textbook or via the Internet) and
discuss the significance of each component – that is, the temperature of the star on its x-axis,
the luminosity of the star on its y-axis, the curving line of Main Sequence stars, the other stars
that are off the Main Sequence, etc.
Once each month, the Cernan Center sponsors a Monthly Skywatch program on a Saturday
night, which discusses the current night sky and what can be observed. Afterwards, the public
is invited to look through telescopes set up on the front lawn of the Cernan Center (weather
permitting) to observe for themselves the visible planets, craters on the moon and other
celestial objects. If students don’t have access to a telescope, they can always attend a
Monthly Skywatch to look through ours. Call the Cernan Center at (708) 583-3100 or visit
our website at http://www.triton.edu/cernan for upcoming dates.

  
            
               
              
              
 

   
              
         
          

            
            
           
           

           
         
     
            
             
              
           

           
     
   
  
 

  
    
     
           
   





         
  
  
   
  
 
 

         

  
  
  
  
 
 

          
   
  
 
  
   
 

        
  
  
    
  
 
 
               
               
       



 
               
         

               
          

   
 

 


   
 
   
 
   
  
  
  
 

 

     
  
  
 

  
 
 
  
 

 

               
               
       

