
Lesson Summary:  An exploration of Earth’s rotation on its axis and revolution around the sun and how these work together to create day and night.

Background Information

     As the Earth rotates around its axis, those portions facing away from the sun receive no light and experience night.  The tilt of the Earth’s axis, 23.5o, also causes the amount of sunlight received by areas at different latitudes to differ.  When the Earth’s tilt causes the northern hemisphere to “point toward” the sun, the northern hemisphere experiences longer days and shorter nights.  When, six months later, the Earth has revolved half way through its orbit, the northern hemisphere tilts away from the sun and experiences longer nights and shorter days.  The exact opposite happens for the southern hemisphere in both cases.  

     It is important to remember that the Earth is both rotating on its axis, creating patterns of day and night within each rotation, and revolving around the sun, which results in differing day and night lengths and seasons.

Vocabulary

Autumnal

Axis

Equinox

Hemisphere

Revolution

Rotation

Solstice

Vernal

Procedures

1. To begin the lesson (and the unit), distribute the night journals or, if students have made them in a previous session, ask students to take out their night journals for writing notes during the discussion.
2. Engage the students in discussion of what they think night is.  Write key words on the board as appropriate and encourage students to write notes and other thoughts in their journals.
3. After some initial discussion, ask the students what they don’t know about night that they might like to find out and have them write down their questions in their night journals. 
4. Let the students know that in order to begin to address the questions they have, it is important to start by investigating why night happens:  rotation and revolution.
5. Introduce the concepts of rotation and revolution by having one student demonstrate rotation (spinning in place) and another student demonstrate revolution (running around a fixed object – preferably the first student, as this can be revisited later when studying the moon).  Then, have the second student rotate and revolve around the first student (who should still be revolving) and explain that the Earth both rotates on its axis and revolves around the sun, and that’s what creates night.
6. Use the globe and the flashlight to demonstrate day and night.  Darken the classroom to simulate the darkness of the universe.  Explain that the flashlight will represent the sun and the globe will, of course, represent the Earth.  Allow one student to hold the flashlight, pointing it at the stationary globe with both the flashlight and the globe at the same height and with the axis of the globe pointing toward the sun.  Have a student slowly turn the globe, remind the students that this is the rotation part of the equation, and ask the class to explain where night and day are based on which parts of the globe are lit up and which are dark.  If you have access to many globes and flashlights, have students pair off or get into groups and do this activity that way.
7. Point out that the sun lights half the planet at a time.  Remind the students that one rotation of the earth takes 24 hours, and if the sun can light half the planet at a time, then nights should be 12 hours long all of the time, but this isn’t what happens.  Ask the students to look again at the globe and note if there’s anywhere that seems to stay lit or in shadow.  (The northern polar area should stay lit and the southern polar area should stay in shadow.)  
8. Once the children identify the polar differences, explain that this is how revolution affects night and day, because the position of the Earth with respect to the sun and tilt of its axis changes day and night length.  Explain that when the Earth reaches the place in its annual revolution around the sun where the Earth’s axis tilts slightly toward the sun, the northern hemisphere has longer days and the North Pole even has 24 hours of sunlight – no night!  This is summer in the northern hemisphere.  Remind them that when it’s summer in the northern hemisphere it’s winter in the southern hemisphere because that half of the Earth is tilted slightly away from the sun.  Demonstrate summer and winter in the northern and southern hemispheres by darkening the room again and moving the globe 180 degrees with respect to the flashlight.  Review verbally with students that the tilt of the Earth’s axis causes longer days in summer and longer nights in winter.  Let them know that the shortest night of the year (longest day) occurs around June 21 and is called the summer solstice.  The longest night of the year (shortest day) occurs six months later, around December 21, and is called the winter solstice.
9. Once the students have grasped different day lengths in the extreme seasons, introduce them to the concept of equinoxes by placing the sun 90 degrees from the winter or summer solstice position.  Here the tilt of the axis has no effect on the distribution of the sun’s rays.  The word equinox comes from the Latin for “equal night”, at the spring and autumn equinoxes (around March 21 and September 21), we have equal hours of night and day.  
10.   Review the activity by asking the students to figure out where the Earth is in its revolution today.  (Ideally, this ITU should be started around the autumnal equinox.)
11.   Inform the class that you will be starting a new long term project to chart the length of night and day.  Show the students where to find the sunrise and sunset times (the moonrise and moonset times are not a good indicator, and later lessons will explain why) and give each one copy of the Calculating Day and Night Length worksheet and Day & Night Length graph sheet to include in their Night Journals.  Allow them to use the remainder of the lesson time to calculate the current day’s day and night length and draw the first dots on their graph.  
Homework/Practice/Extension Activities

a. Homework:  See Homework Sheet.

b. Practice:  Have students complete the Day & Night Length chart for two weeks and then discuss the trends of the graph in class.  For a greater impact, have the students chart day and night length for a longer time, preferably for at least a month before and after the winter solstice.

c. ENGLISH Extension:  Several ancient cultures used to celebrate the winter and summer solstices.  Discuss why the solstices might have been celebrated.  Students can research winter solstice celebrations of different cultures and write a one page report on a culture’s solstice celebration OR can write a page on what they might do for a solstice celebration.

d. MATH Extension:  Students can research the circumference of the Earth and the speed at which the Earth travels around the sun and perform the necessary calculations (work to be shown on paper) to determine the Earth’s speed of rotation and total orbital distance.

Evaluation Activities

a. See Rotation & Revolution Quiz.

b. Students’ calculation and graphing of day and night length in their night journals can be evaluated.

c. Students can be taken outside the classroom and asked to first rotate about their central axis and then revolve around the teacher for a fun, easy quiz!

Additional Resources

· The Weather Channel Website:  www.weather.com for daily sunrise and sunset times for your city or zip code.

· See Book List.

· NASA’s Kids website:  http://www.nasakids.com/, especially the NASA Toon about the seasons, http://www.nasakids.com/earth/seasons/EarthSeasons.asp
· Earth Map Showing Day & Night at the current moment:  

http://www.fourmilab.ch/cgi-bin/uncgi/Earth/action?opt=-p&img=learth.evif
Calculating Day Length & Night Length

Step 1:  
Find the time of sunrise and the time of sunset at your location.

Step 2:  
Using military time (see chart below), subtract the time of sunrise from the time of sunset to establish the hours of daylight on that day.  Remember to subtract hours and minutes separately!

Step 3:
Subtract the total hours of daylight on that day from the total number of hours in the day (24 hours) to figure out how many hours of night on that day.

Example:
September 22, 2005


Pensacola, Florida


Sunrise:  6:36 a.m. (0636 military time)


Sunset:   6:44 p.m. (1844 military time)

Day Length = Sunset Hour – Sunrise Hour AND Sunset Minutes – Sunrise Minutes

Day Length (hours and minutes) = 18 hours – 6 hours AND 44 minutes – 36 minutes

Day Length (hours and minutes) = 12 hours AND 8 minutes

Night Length =  Length of One Revolution – Day Length 

Night Length (hours and minutes) = 24 hours – 12 hours AND 8 minutes

Night Length (hours and minutes) = 11 hours and 52 minutes

Converting to Military Time
(Just add 12 to everything after noon!)

	Morning
	Afternoon

	Standard
	Military
	Standard
	Military

	12:00 a.m.
	0000
	12:00 p.m.
	1200

	1:00 a.m.
	0100
	1:00 p.m.
	1300

	2:00 a.m.
	0200
	2:00 p.m.
	1400

	3:00 a.m.
	0300
	3:00 p.m.
	1500

	4:00 a.m.
	0400
	4:00 p.m.
	1600

	5:00 a.m.
	0500
	5:00 p.m.
	1700

	6:00 a.m.
	0600
	6:00 p.m.
	1800

	7:00 a.m.
	0700
	7:00 p.m.
	1900

	8:00 a.m.
	0800
	8:00 p.m.
	2000

	9:00 a.m.
	0900
	9:00 p.m.
	2100

	10:00 a.m.
	1000
	10:00 p.m.
	2200

	11:00 a.m.
	1100
	11:00 p.m.
	2300


Day & Night Lengths Graph

Instructions:  For each day on the graph, mark the day length with a red dot and the night length with a blue dot.  Connect the red dots with a red line and the blue dots with a blue line.  


	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	



Rotation & Revolution Study Sheet

Instructions:  
In the diagram above, please a) fill in the boxes and b) color 



the parts of the Earth that are experiencing night (not 



receiving sunlight) in each position.  Then answer the following 


questions for the northern hemisphere:
1.  What is the tilt of the Earth's axis (in degrees)? __________________________________ 

2.  During which season are the nights the longest? __________________________________ 

3.  What is the name of the longest night of the year? _________________________________ 

4.  What is the name of the shortest night of the year? _________________________________ 

5.  What are the names of the two days each year when day and night are equal?

      ____________________________________________ 

Rotation & Revolution Quiz

Name:_________________________


Date:_________________



Instructions:  
In the diagram above, please a) fill in the boxes and b) color the parts 


of the Earth that are experiencing night (not receiving sunlight) in each 


position.  Then answer the following questions based on the northern


 hemisphere:

1.  What is the tilt of the Earth's axis (in degrees)? __________________________________ 

2.  During which season are the nights the longest? __________________________________ 

3.  What is the name of the longest night of the year? _________________________________ 

4.  What is the name of the shortest night of the year? _________________________________ 

5.  What are the names of the two days each year when day and night are equal?

      ____________________________________________ 

FLIP THIS PAGE OVER AND COMPLETE THE BACK SIDE, TOO!
Rotation & Revolution Quiz – Page 2

Word Match Instructions – 
Choose the correct word from the box below and write it 





next to its definition.


6.   ________________________ -   the action by a celestial body of going round in an orbit

7.   ________________________ - 
either of the two times each year (about March 21 and September 23) when day and night are of equal length
8.   ________________________ - 
a straight line about which a body or a geometric figure rotates or may be supposed to rotate

9.   ________________________ - 
the action or process of turning on an axis or center
10.  ________________________ - 
half of a spherical body; specifically: the northern or southern half of the earth divided by the equator or the eastern or western half divided by a meridian
11.  ________________________ - relating to or occurring in the autumn
12.  ________________________ - relating to, or occurring in the spring
13.  ________________________ - 
the time of the sun's passing a solstice which occurs about June 22nd to begin summer in the northern hemisphere and about December 22nd to begin winter in the northern hemisphere
Rotation & Revolution:  TEACHER’S ANSWER KEY
1.  What is the tilt of the Earth's axis (in degrees)? 23.5

2.  During which season are the nights the longest? WINTER

3.  What is the name of the longest night of the year? WINTER SOLSTICE

4.  What is the name of the shortest night of the year? SUMMER SOLSTICE 

5.  What are the names of the two days each year when day and night are equal?


VERNAL EQUINOX AND AUTUMNAL EQUINOX 
6.   REVOLUTION -   the action by a celestial body of going round in an orbit

7.   EQUINOX - 
either of the two times each year (about March 21 and September 22) when day and night are of equal length

8.  AXIS - 
a straight line about which a body or a geometric figure rotates or may be supposed to rotate

9.   ROTATION - 
the action or process of turning on an axis or center

10.  HEMISPHERE - 
half of a spherical body; specifically: the northern or southern half of the earth divided by the equator or the eastern or western half divided by a meridian

11.  AUTUMNAL - 
relating to or occurring in the autumn

12.  VERNAL - 
relating to, or occurring in the spring

13.  SOLSTICE - 
the time of the sun's passing a solstice which occurs about June 22nd to begin summer in the northern hemisphere and about December 21st to begin winter in the northern hemisphere

Rotation & Revolution


What causes day and night?





Target Grade: 4th





Content Areas:


Earth Science


Science (graphs)


Math





Learning Objectives:


The students will demonstrate the position of the Earth relative to the sun on the solstices and equinoxes.


The students will calculate day and night length based on sunrise and sunset.


The students will show rotation versus revolution.





Time:  30-45 minutes





Materials:


Globe 


Flashlight


Source for local sunrise/set times.


Worksheets





Bloom’s Taxonomy:


See Appendix A.
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Day 12





Day 13
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16 hours





15 hours





14 hours





13 hours





12 hours





11 hours





10 hours





9 hours





8 hours





7 hours





6 hours





5 hours





4 hours 





3 hours





2 hours





1 hour











Day Name:





Approximate Date: 





Summer





Spring





Winter





Autumn





Day Name:





Approximate Date: 





Day Name:





Approximate Date: 





Day Name:





Approximate Date: 





Day Name:





Approximate Date: 





Day Name:





Approximate Date: 





Day Name:





Approximate Date: 





Day Name:





Approximate Date: 





Season:______________  





Season:______________  





Season:______________  





Season:______________  





Autumnal		Axis			Equinox			Hemisphere			





Revolution		Rotation		Solstice			Vernal	





Season:  SPRING  





Season:  SUMMER  





Day Name:  Vernal Equinox





Approximate Date: March 21





Day Name:  Summer Solstice





Approximate Date:  June 22





Season: AUTUMN  





Day Name:  Winter Solstice





Approximate Date: December 21





Season:  WINTER  





Day Name:  Autumnal Equinox





Approximate Date: September 22
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