Let There Be Night (LTBN) for Teachers
Feb - May 11, 2009
(Submitted 20 January)

 

Purpose of the “Let There Be Night” Project

The challenges of reducing light pollution are not limited to this particular project, to our particular school district, or to the specific interests of astronomers.  This problem is universal…so are the solutions.  As a community we have the power to make a difference. Our legacy has far reaching implications.  That's why this project can't be done by just a few people.  Let There Be Night requires the collective effort of thousands of students, parents, teachers, and administrators, and the epicenter of that grass roots effort is you.  Can you feel the earth shaking? 

The impact of your participation in Let There Be Night will be profound.   Chuck Bueter and I are receiving emails from locations around the world inquiring about what we are doing as a community.  Likewise, those inquiring are very interested in seeing the results.  That’s why we are appealing to you to help get this project over the “hump.”   In less than 45 days (March 14th) students will begin gathering data with the Globe at Night Orion Star Count, concluding on March 28.  Then we will all spend a few days analyzing the information and forming conclusions.  After that, we’ll publish the results.

   

Planetarium Presentation  (50 Minutes}


1. 
I will pass out the “Let There Be Night” Student Observation Chart, which focuses on the constellation Orion the Hunter.  We’ll practice using it relative to our Planetarium night sky with varying amounts of light pollution.  

2.
 I’ll do the Maglite demo since we can generate ideal night skies in the Planetarium.  You are also welcome to do this in your classroom to help reinforce the objective of this demo.

3.
 We’ll conclude with a 17-minute LASER show on the mythological story of Orion the Hunter.

You are welcome to show ANY segment of the Let There Be Night 2-DVD set to your students prior to or after your Planetarium visit. 

Classroom Instruction Prior to March 6th 

1. 
We’d encourage you to discuss outdoor lighting issues, including: 



>
the need for sufficient outdoor lighting;



>
the trade-offs of outdoor lighting technology such as glare, light trespass (spillover), and sky glow; (see www.nightwise.org/solutions.htm);


>
the impact on the natural environment, personal security, global warming, health, energy consumption, taxpayer dollars, nocturnal animals, night sky. 


2. 
Lesson on Latitude and Longitude.  Explain and show latitude and longitude on a globe.  If possible bring it down to your school’s location using a local map. 


3.
Open the attachments “Student Obs. Record Pg 1” and “Student Obs. Chart (Orion the Hunter) Pg 2”, print this as a two-sided document, and distribute to each student in your class. 


4.   Students need to look up their precise latitude and longitude and then record it on their student observation chart.  Each student goes to www.itouchmap.com/latlong.html  and types in his/her address and zip code. The latitude and longitude that appears will go to 6 decimal places.  We want the students to record their latitude and longitude to four decimal places.   


5.   Lesson on Magnitudes and Brightness titled “Changing Magnitude  See Attachment.  Students can then compare determine how much of the night sky we’ve lost, compared to the perfect sky. 


6. 
Lesson on how to average single-digit whole numbers and how to round-off. 


7. 
We will provide a Teacher Spreadsheet onto which you need to enter student names and their respective latitude and longitude to four decimal points. 

 


8.
ORION the HUNTER

Currently Orion the Hunter (a near rectangle with three diagonal stars in the center) can be viewed low in the southeastern sky at 7:00pm.  After 7:00pm,  Orion appears to climb higher into the sky until  it is nearly south at 10:00pm, half way up from the horizon.  March 14-28th, Orion will be nearly south and half way up at 9:30.  Students should practice looking for Orion as soon as we have a clear sky.


9.
Why do we have to observe at 9:30pm, and why March 14-28?


I know, I know, it’s late.  However, it’s only for two weeks and each observation and recording will take approximately one minute.  Now, why 9:30?  At that time, during the dates of March 14-28, the Sun will technically be far enough below the horizon that it’s glow will not affect our view of the sky.  Prior to 9:30 we’ll have varying amount of sun light glow, which could skew our data.  To do this science experiment effectively we must be consist with the viewing time.



Why March 14th-28th?  It was determined by an international organization called Globe at Night.  During this time the Moon should not affect our observations.  Yes, this could have been done in April or May; however, the viewing would have been much later in the evening.  We could have done this in February with an earlier viewing time; however, with the expected extremely cold temps I guess it was ruled out.  Obviously there is no guarantee it’ll be any warmer during the March viewing dates.

March 14th  – 28th, 2009   Gathering and Recording Data
Students collect and record their data (Magnitude Chart # and notes) on Student Observation Chart

Each day (starting on Monday, March 16) the Teacher should ask each student what Magnitude Chart # they had for the previous night/s (March 14th and 15th) observation.  The Teacher needs to enter the student data on the Teacher Spreadsheet. The activity should take only a few minutes of class time each day.  Repeat this daily for the entire 14 days.
March 30 – April 17, 2009  
Three-Step Teacher Conclusion 

Step #1  (15 minutes)  
 PLOTTING DATA ON CLASSROOM MAP

 


On Monday, March 30, the Teacher should enter the student data from March 28th and March 29th.  The students will average their two weeks of data (i.e., magnitude chart numbers).

  


To display the results, the students will plot on a map of your school’s boundaries their average magnitudes according to a color scale.  In the classroom, each student will use a colored crayon or pencil to mark their average magnitude on a small open circle near their home address.



Each class will then go to the “big map” of their school’s’ boundaries (located possibly in the LGI or main hallway, wherever there’s a reasonable place) and plot their averages again.  This will enable the students to see a total picture of sky brightness within their school’s boundaries.


Step #2   (15 minutes)           
 PLOTTING DATA ON SCHOOL BOUNDARY BIG MAP



It is important to have a dialog regarding the data on your “School Boundary Big Map.”   It would be ideal for this analysis to take place within a few days of March 30th. 



This dialog would include: 


How much of the night sky have we lost from the ideal (magnitude 6)?  Answer can be in magnitudes and/or brightness.  (See Change in Magnitude.doc)


Does light pollution vary across your school’s boundaries?  Explain.


Why have we lost part of the night sky?


What steps must we take to lessen light pollution?
 

In order for this dialog to take place the “Big Map”…
could be reproduced and distributed to every classroom, or, 
could be displayed in the LGI where classes could go for the discussion questions.  

Either way we would want the Teacher to write down the students’ answers to the questions as well as any other ideas, comments or questions that might occur during the discussion.  The Student Leadership Team (SLT) will collect the discussion answers as well as the classroom map.
 

Step #3  (25 minutes) By April 17    
PLOTTING DATA ON P-H-M  BIG MAP
The SLT will build and display a LEGO® model of light pollution for your school’s boundaries. 

We will produce a P-H-M School Corporation-wide “Big Map.”  You guide students in analyzing the data.  Repeat Questions from STEP #2. 

Compare our school district “Big Map” with others from around the world that we’ll provide. 

How does the P-H-M light pollution footprint relate to our region (Lake Michigan area)? 
Why do we see this level of light pollution in our region? 
Why are some areas of the United States different than us?
What steps should we take to resolve this issue across our country?
Do we need outdoor lighting?  Discuss the need for sufficient outdoor lighting.
Name the benefits of reducing outdoor lighting.
 
Discuss outdoor lighting issues, including: 
the need for sufficient outdoor lighting;

the trade-offs of outdoor lighting technology such as glare, light trespass (spillover), and sky glow; (see www.nightwise.org/solutions.htm);

the impact on the natural environment, personal security, global warming, health, energy consumption, taxpayer dollars, nocturnal animals, night sky
 

The SLT will collect the discussion answers and any additional questions, comments and concerns from each class. 
 

Other Useful Items  

Maglite Demo: http://www.lettherebenight.com/maglite.html
LTBN Student Leadership Team members at your school can assist you with this demo.  

http://www.lettherebenight.com/turtles.htmlTurtle Hatchling Demo:    
LTBN Student Leadership Team members at your school can assist you with this demo.  

http://www.lettherebenight.com/podcast1.mp3“Gosh Dim It All!” Podcast: 
Featuring PHM’s Let There Be Night program  and hosted by our own Chuck Bueter. .
You can also find the podcast and its transcript at http://365daysofastronomy.org/.  Scroll down to (or find in the Archives) the “Gosh Dim It All?” podcast for Sunday, January 18, 2009. 

LTBN Website: www.lettherebenight.com/teachers.html   
