Earth’s Place in Space: Reconciling First-Hand Experiences, Working With Models 

and Starry Night™

The purpose of the following exercises is for you to reconcile patterns observed on Starry Night™ with your personal astronomical observations and experiences with the Working with Models sessions. In all exercises that follow, you will be able to make predications based on your observational and model observations. Once you have made predications, you should be able to verify these predications using Starry Night™ and finally, explain these phenomena using your developing understanding of earth’s place in space.

Set A: Seasonal Changes: Sun Rise and Sun Set

Begin by setting the time to today’s date. Observe the path of the sun across the sky from sunrise to sunset. Note the location (e.g. ENE or SE) and time (e.g. 7:02 a.m.) of sunrise. This movement should confer with your firsthand observations.

1. Predict the location (____) and time (____) the sun will rise on December 21st.

2. Using Starry Night, verify the location (____) and time (____) of the sun’s rise.

3. Predict the location (____) and time (____) the sun will set on December 21st.

4. Using Starry Night, verify the location (____) and time (____) of the sun’s set.

5. How long is the sun “up” on December 21st?

6. Predict the location (____) and time (____) the sun will rise on June 21st.

7. Using Starry Night, verify the location (____) and time (____) of the sun’s rise.

8. Predict the location (____) and time (____) the sun will set on June 21st.

9. Using Starry Night, verify the location (____) and time (____) of the sun’s set.

10. How long is the sun “up” on June 21st?

11. Predict the location (____) and time (____) the sun will rise on March 21st.

12. Using Starry Night, verify the location (____) and time (____) of the sun’s rise.

13. Predict the location (____) and time (____) the sun will set on March 21st.

14. Using Starry Night, verify the location (____) and time (____) of the sun’s set.

15. How long is the sun “up” on March 21st?

16. Predict the location (____) and time (____) the sun will rise on September 21st.

17. Using Starry Night, verify the location (____) and time (____) of the sun’s rise.

18. Predict the location (____) and time (____) the sun will set on September 21st.

19. Using Starry Night, verify the location (____) and time (____) of the sun’s rise.

20. How long is the sun “up” on September 21st?

Summary:

1. List the patterns and trends that are evident from these data (sunset, sunrise, length of day) during the year.

2. Using your understanding of earth’s place in space, explain why these patterns occur.

3. Explain, with justification, how these patterns influence seasonal changes. You should also be able to explain how ancient cultures were able to use the sun’s changing seasonal position and the positions of objects on earth to monitor seasonal changes and mark seasonal events. 

SET B: Seasonal Changes: Sun’s Position at Midday

Begin by setting the time to today’s date. Observe the position (approximately how many thumb widths) of the sun relative to the horizon and the length of a tall tree shadow (in thumb widths). Again, these observations should confer with your first hand experiences.

1. Change the date to June 21st. Predict the position of the sun at midday (____thumbs) and the length (____thumbs) of the shadow relative to today’s position and length.

2. Using Starry Night verify the position of the sun at midday (____thumbs) and the length (____thumbs) of the tree shadow. 

3. Change the date to September 21st. Predict the position of the sun at midday (____thumbs) and the length (____thumbs) of the shadow relative to today’s position and length.

4. Using Starry Night verify the position of the sun at midday (____thumbs) and the length (____thumbs) of the tree shadow. 

5. Change the date to December 21st. Predict the position of the sun at midday (____thumbs) and the length (____thumbs) of the shadow relative to today’s position and length.

6. Using Starry Night verify the position of the sun at midday (____thumbs) and the length (____thumbs) of the tree shadow. 

7. Change the date to March 21st. Predict the position of the sun at midday (____thumbs) and the length (____thumbs) of the shadow relative to today’s position and length.

8. Using Starry Night verify the position of the sun at midday (____thumbs) and the length (____thumbs) of the tree shadow. 

9. Change the date to today’s date. Predict how the position of the sun at midday and the length of the shadow relative to today’s position and length will change month by month throughout the year.

10. Using Starry Night verify the changing monthly position of the sun at midday and the length of the tree shadow throughout the year.

Summary:

1. What patterns ands trends are evident from these data?

2. Using your understanding of earth’s place in space, explain why these patterns in the sun’s position and corresponding shadow length occur.

3. Explain, with justification, how these changes influence seasonal changes.

SET C: Seasonal Patterns: The Ecliptic.

1. Begin by surveying the class to determine what month of the calendar year corresponds to what birth (astrological) sign during the year. As an example, someone with their birthday in late May, early June is a Gemini. List these month - astrological sign relationships in order in the space below.

2. Set the time to midday, June 2nd. On the “Display” panel ensure all buttons are ON except for ‘ECLIPTIC’. Run the program for a few days and nights, taking note of the sun’s location in the sky with the constellations as a backdrop. Which constellation(s) are in this backdrop?

3. Repeat this identification of background constellations for these further dates at midday during the year:

January 1


April 21

July 27


Oct 11
February 24


May 17


August 21

Nov 9

March 18


June 24


September 19

Dec 20 

Compare your list in Question1 with your observations on Starry Night.

4. The ancients noted, as you may have, that the sun throughout the year was always found “in” certain constellations. Since seasonal changes were occurring simultaneously, a certain ‘power’ was attributed to these constellations leading to the development of astrology and the position of the sun at one’s birth as a birth sign. Can you see how this made sense to them? This pattern was identified by the ancients. Is it still accurate today? If not, how much is it out? Also you should be able to explain, using models, why the sun’s position in these constellations during the year is changing.

5.  Click on the Display button “ECLIPTIC”. By running through the position of the sun at midday, month-by-month through the year, determine the relevance of the ecliptic. What is the ecliptic? What is its significance astronomically?

6. Using models, you should be able to explain what the ecliptic is. Your explanation should include reasoning as to why the ecliptic does not run at the same angle to the horizon throughout the year.

SET D: Moon Rise and Moon Set:

1. Using your first-hand observations and models investigation, predict what time the moon will rise (____) and set (____) when it is in the first quarter (waxing) stage.

2. Set you date to a day in which the moon is in this phase. Verify your prediction by determining moon rise (____) and moon set time (____) for this date.

3. Using your first-hand observations and models investigation, predict what time the moon will rise (____) and set (____) when it is in the full moon stage.

4. Set you date to a day in which the moon is in this phase. Verify your prediction by determining moon rise (____) and moon set time (____) for this date.

5. Using your first-hand observations and models investigation, predict what time the moon will rise (____) and set (____) when it is in the last quarter (waning) stage.

6. Set you date to a day in which the moon is in this phase. Verify your prediction by determining moon rise (____) and moon set time (____) for this date.

7. Using your first-hand observations and models investigation, predict what time the moon will rise (____) and set (____) when it is in the new moon  stage.

8. Set you date to a day in which the moon is in this phase. Verify your prediction by determining moon rise (____) and moon set time (____) for this date.

Use the models to again verify the moon rise and moon set times identified in this computer activity.

SET E: North and South Celestial Pole

1. Orientate Starry Night so that the viewer is looking into the northern sky. Click on all features on the display panel.

2. Run the program and observe the changing pattern of constellations in the night sky over several days and nights. Focus on Casseopia, Ursa Major ( Big Dipper), Ursa Minor ( Little Dipper). These computer observations should confer with your night sky observations and stellar plots.

3. Note the movement of the constellations around the North Celestial Pole. Describe this movement. Note the position of the star Polaris.

4. Identify a means by which you can locate the NCP using other constellations as a guide.

5. Using your earth model to support your understanding, what is the significance of the NCP relative to planet Earth and the geographical North Pole. How is it different from Zenith?

6. The position of Ursa Major can help us to identify time of year. Run through the year at 10 p.m., month by month, and note the changing position of the Dipper through the year. Note the pattern observed.

7. Change the location setting to Southern Australia. Run the program and look at the northern sky. Is the NCP visible? Is Ursa Major visible? Why or why not?

8. Look to the southern sky and run the program for a few evenings. Identify the South Celestial Pole. What is its relationship to the NCP?

SET F: The Midnight Sun

1. Set the location to the northern Yukon on the Arctic Ocean.

2. Set the date for July 1st.

3. Run the program for a few days watching the position of the sun around midnight. What trend is noticed?

4. Use your model and understanding of the earth’s place in space to explain this phenomenon.

5. Determine how long a “day” (absence of dark) is during the summer for this northern location.

6. Set the date for December 21st.

7. Run the program for a few days watching the position of the sun and the amount of daylight. What trend is noticed?

8. Use your model and understanding of the earth’s place in space to explain this phenomenon.

9. Determine how long a “night” (absence of light) is during the winter for this northern location.

10. You may wish to change the setting for a location in the Antarctic and compare the northern location and southern locations for June 21st and December 21st.
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