
Lesson Summary:  An introduction to the moon’s composition, history, and monthly cycle of phases.

Background Information

     The exact creation of the moon is not known, but most scientists now believe that the moon was created when a large object (the size of the planet Mars) crashed into the Earth over four and a half billion years ago.  The debris from the collision came together to form the moon that now revolves around the Earth in a 29-day orbit.  Scientists also believe that the craters of the moon have been created by the impacts of other space debris (meteorites).  The impacts of these meteorites have smashed the moon’s surface so much that it is now covered in a thick layer of rock dust called the regolith.
     The moon has no atmosphere and no liquid water.  On the bright side of the moon, the surface temperature climbs to 243oF (hot enough to boil water), while on the dark side the surface temperature is -272 oF.  The moon is only 2,159 miles in diameter; that’s about the distance from Washington, D.C. to the Rocky Mountains.  If the Earth were the size of a basketball, the moon would be about the size of a tennis ball.  Though the moon often looks larger when it is rising or setting, this is an optical illusion created by the comparison of the moon to objects on the horizon.  The moon orbits the Earth at a distance of 238,855 miles, one tenth the distance from us to the nearest planet.  Because it is so close, the moon can be seen easily with the naked eye and its craters and mountains can be seen with just a pair of binoculars.  The best times to observe the moon are when it is not full because the glare of the sun on the full moon obscures some of its features.
     The moon’s phases are created by the angle from which we on Earth can see the moon.  Half of the moon is always lit by the sun, but because of the moon’s orbit around our planet, we can’t always see the full half.  Also because of its orbit, the moon does not always rise at sunset and set at sunrise, as many people believe.  The moon rises at different times throughout the day and night during its 29 day cycle.  The phases and rising times of the moon are described in the diagram and chart below.
Moon Phases Diagram
The actual position and lit portion of the moon are shown by the small moons on the orbital oval.  The portion of the moon seen by Earth dwellers is shown by the outer ring of moons with accompanying phase names.  Note:  This diagram is NOT to scale.

Moon Phases Chart

	Moon Phase
	Rising Time (approx.)
	Setting Time (approx.)
	Day of Cycle

	New
	Sunrise
	Sunset
	1

	Waxing Crescent
	Mid morning
	Mid afternoon
	4

	First Quarter
	Noon
	Midnight
	7

	Waxing Gibbous
	Mid afternoon
	Early morning
	11

	Full Moon
	Sunset
	Sunrise
	15

	Waning Gibbous
	Early night
	Mid morning
	18

	Last Quarter
	Midnight
	Noon
	22

	Waning Crescent
	Early morning
	Mid afternoon
	26


     More Moon Facts:  
· Man first landed on the moon in July 1969 during the Apollo 11 space mission.  
· Due to the rotation period of the moon (~27 days) and the orbit period (~29 days), we see the same side of the moon all the time.  
· The large dark spaces in the side of the moon that we see are giant, sunken areas called maria.  Light areas are mountains and highlands.  These are what make up the features of the “Man in the Moon”.  
· The moon’s gravitational pull causes the seas and oceans on Earth to have tides.  

Vocabulary

Crescent
Eclipse

Gibbous
Maria

Meteorite
Moon
Regolith
Waning

Waxing
Procedures

1. To begin the lesson, ask students what they think they know and what they want to know about the moon.  Have them write five of each statement in their night journals and then have each student pick one of each to read aloud.  Write these on the board (with tally marks for repeats) and use them to help shape the discussion and activity.  Some questions might be:
a. What is the moon made of?  (Not green cheese!)
b. How old is it?
c. What is “the Man in the Moon”?
d. Where did the moon come from?
2. If not suggested by a student, explain that the first question you want to answer about the moon is why it seems to have a different shape on different nights.  Tell them that you have researched this and figured it out, and the best way to understand it is to draw it.  Ask them to flip to a new page in their night journals so that they can draw along with you.
3. Draw the moon phases diagram on the board, but leave the circles for the phases of the moon empty.  Beginning with the new moon, explain how the moon’s position in its orbit (relative to the sun and to the Earth) affects what shape we see.  Invite students to fill in the correct shape in the correct moon circle after each description.  Sample descriptions are as follows:
a. New Moon – At the beginning of the moon cycle, the moon sits directly between the Earth and the sun.  The half of the moon that is lit faces away from the Earth so we do not see any lit portion of the moon.  (A predictable question here is “Why doesn’t the moon block out the sun?”  Answers you’ll need are:  Sometimes, when the sun and Earth and moon are lined up just right, the moon does block out the sun.  This is called a solar eclipse.)
b. Waxing Crescent – The moon has traveled around just enough in its orbit so that we can see a sliver of it’s lit half. (Waxing means getting bigger.)
c. First Quarter – The moon has traveled one quarter through its orbit, and we can see half of the half that is lit.
d. Waxing Gibbous – The moon has traveled almost to the opposite side of the Earth and we can see almost the full lit half, except for a sliver.
e. Full Moon – They should actually call this half moon!  The moon is all the way on the opposite side of the Earth and the sun’s rays light up a full half of the moon that we can see.  (A predictable question here is “What about the Earth’s shadow?”  Answers you’ll need are:  Yes, the sun’s rays reach all the way around the Earth to the moon.  Yes, sometimes, when the sun and Earth and moon are lined up just right, the Earth’s shadow blocks the sun’s rays from the moon.  This is called a lunar eclipse.)
f. Waning Gibbous – The moon has traveled past full and again its angle has us only seeing most of the full face of the moon.  A sliver on the right side is now dark.  (This is where it gets confusing when trying to explain in one dimension!  You may have to clarify by having a student volunteer become “the Earth” while two other students, one with a flashlight and one with a ball, stand in the places of the moon and sun.)  
g. Last Quarter – The moon has traveled through three quarters of its orbit, and we can see the other half of the half that is lit.
h. Waning Crescent – The moon is almost back to its starting position, and again we can only see a tiny sliver of the lit half of the moon.  (Waning means going away.)
4. Once the diagram is complete, explain that it took a while for people to figure out why the moon seemed magical this way.  For hundreds and thousands of years, the moon was suspected of having many magical properties because people couldn’t explain them.  Some cultures even believed the moon was a god or goddess!  Explain that the students’ homework assignment will be to find the true answer to one of the questions posed about the moon and write it down in one paragraph.  Then they must either find or make up a myth or “magic explanation” for the same question and write a paragraph about it.
Homework/Practice/Extension Activities

a. Homework:  Moon Myths vs. Moon Truths; see number 4 above.
b. Practice:  Have students track the moon’s phase and rise and set times for a week in their night journals and then write a paragraph relating the phase, the position of the moon with respect to the Earth, and the rise and set times.
c. LANGUAGE ARTS Extension:  Have students learn the new moon vocabulary by writing it in their night journals and reviewing it.

Evaluation Activities

a. Students’ participation in class activity and discussion can be evaluated.

b. Students’ moon phases chart can be evaluated.
c. Students’ paragraphs on moon myths and truths can be evaluated.
d. Students can be tested on their new vocabulary with the Moon Vocabulary Quiz.

Additional Resources

· Recommended Books:  See Book List.  
· Images of the Moon:  http://nssdc.gsfc.nasa.gov/imgcat/html/group_page/EM.html
· Moon Phases, Moon Rise & Set Times, Eclipses:  http://aa.usno.navy.mil/data/
· List of Moon Reference Books:  http://nssdc.gsfc.nasa.gov/planetary/references.html#moon
· Earth and Moon Viewer:  http://www.fourmilab.ch/earthview/vplanet.html
· Moon Myths:  www.windows.ucar.edu/tour/link=/mythology/planets/Earth/moon.html
Moon Vocabulary Quiz
Name:____________________________



Date:_______________

Instructions:  Write the definition for each word in the space provided next to that word.
1.  Regolith – 
__________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________
2.  Crescent – ______________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________
3.  Waxing – ________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________
4.  Maria – _________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________
5.  Gibbous – _______________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________
6.  Waning – _______________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________
7. Moon – 
________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________
8.  Eclipse – 
________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________
9.  Meteorite – ______________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________
SPOTLIGHT IN THE NIGHT


THE EARTH’S MOON





Target Grade: 4th





Content Areas:


Earth Science


Math


History


Language Arts





Learning Objectives:


The students will know and label the phases of the moon.


The students will research and write moon myths.


The students will write paragraphs on the answer to their moon question.





Time:  30-45 minutes plus 15 minutes for vocabulary test.





Materials:


Plastic ball (e.g. four-square ball)


Flashlight


Worksheets


Globe (optional)





Blooms Taxonomy:


See Appendix A.
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