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Moon Phases 
Summary: 
This lesson is designed to demonstrate lunar phases using Styrofoam balls and a lamp.  Students will represent the Earth and will be able to see how the shadows cast by the sun, earth, and moon affect the how we see the moon.  This is an engaging, hands-on lesson that follows a PowerPoint that is easy to understand, simple, and fun! 

Subject: 

· Science: 7.13(B)  relate the Earth's movement and the moon's orbit to the observed cyclical phases of the moon

Grade Level: 

· Target Grade: 8
· Upper Bound: 9 

· Lower Bound: 6
Time Required: 40-50 minutes

Activity Team/Group Size: groups of 1 or 2
Materials: 

· Styrofoam ball for each student or pair of students
· One pencil or popsicle stick per student or pair of students
· A bright lamp, sans lampshade

· A dark room

Reusable Activity Cost Per Group [in dollars]: $3.00 

Expendable Activity Cost Per Group [in dollars]:$10.00
Learning Objectives: 

Students will learn the phases of the lunar cycle and how they are created by participating in a role play demonstration.  At the end of the lesson, students should be able to identify each moon phase and draw a diagram of how the sun, moon, and earth are aligned to create each moon phase.  The PowerPoint also addresses the affect of the moon on the tides, equinoxes and solstices, and seasons both on Earth and on Mars.
Lesson Introduction / Motivation: 
Ask the students if they noticed what shape the moon was last night? Was it a full circle? Was it a half circle? Did it look like a fingernail?  What is the reason for all of these differences in the moons appearance? Have the students tell you everything they know about the moon and moon phases and then begin the lesson.
Lesson Plan: 
This lesson has a worksheet (MoonPhasesWS_976.doc) and a PowerPoint to go along with it (MoonPhases.pptx).  Starting at the slide that is titled “Demonstration”, the teacher can have students follow along.  The PowerPoint contains diagrams that will help students be able to visualize the positions of the earth, the moon and the sun.  It also has instructions and notes for the teacher to clarify instructions and optional pictures.  At the end of the PowerPoint there is an optional follow up assignment for the students to take home.  The worksheet is for the students to fill out as they complete the demonstration.  For each phase students are asked to draw a picture of what the moon looks like from the earth, and to draw a diagram of the relative relationship between the sun, moon, and earth.  


The supplies for this activity are rather modest. Each student will need a light colored sphere of some sort. Ideally it can be placed on the end of a pencil. You need a light source to serve as the Sun. A lamp with a bright bulb (400 watts) and the shade removed works fine. A dark room is also required. 

With the lamp in the center of the room have each student place the ball at arm's length between the bulb and their eyes. They should hold the pencil in their left hand. The bulb is the Sun, the ball is the Moon and they are Earth. The view from their eyes is the same for both this exercise and for observations of the real sky. 

At the start, the "Moon" is blocking the "Sun." Have the students move their moon up or down a bit so that they are looking into the Sun. As they look up (or down) at their moon they will see that all of the sunlight is shining on the far side, opposite the side that they are viewing. This phase is called "new moon" (like "no moon"). 

They should now move their hand towards the left, about 45 degrees (1/8) of the way around counterclockwise. Have them observe the sunlight on their Moon now. They should see the right hand edge illuminated as a crescent. The crescent will start out very thin and fatten up as the Moon moves farther away from the Sun. (Note: although the Moon is closer to the Sun during new and crescent phases, it is still 400 times closer to Earth; i.e., the Sun is VERY far away in reality.) 

When their Moon is at 90 degrees to the left students will see the right half of the Moon illuminated. This phase is called "first quarter." Remember that fully one half of the sphere is illuminated at all times (except during lunar eclipses) but the illuminated portion that we observe changes as the Moon changes position. 

As they continue to move counter-clockwise past first quarter, the Moon goes into its "gibbous" phase (more than half but less than fully illuminated) which grows as the Moon moves towards 180 degrees. 

When the Moon reaches the position directly opposite the Sun, as viewed from Earth, the half viewed from Earth is fully illuminated (unless the student's head is causing a lunar eclipse). Of course only half of the Moon is illuminated. It has taken the Moon about two weeks to move from new to full. This growth in illumination is known as "waxing." The Moon chases the Sun across the (day and night) sky. 

Students should now switch the pencil to their right hand and face in the general direction of the Sun. Starting with the Moon at full, students should continue the Moon's counterclockwise motion. They will observe the reverse of the Moon's phases seen so far with the left portion of the Moon illuminated. 

After the gibbous phase diminishes, the Moon will reach the 270 degrees position, straight out to the right. This is "third" or "last quarter." It is followed by a thinning crescent and a return to new moon. From full to new the Moon has been "waning" and leading the Sun. The phase cycle takes 29.53 days. Be sure to observe the real Moon! Most newspapers give the Moon phases along with the weather data.
Lesson Closure: 
Students should be able to observe all of the different phases and be able to identify them, label them, and know the relative positions of earth, the moon, and the sun for each phase.  

Assessment: 
Students may need help at first with what to do with the Styrofoam balls and how to place them in order to observe the correct phase.  The teacher should allow them to ask questions, take their time on each phase, and let them help each other if they cannot find the correct phase with their “moon.”  Have them complete the worksheets individually or in pairs.  Based on their worksheet evaluations the teacher should be able to assess their progress and address the subject later if needed. 
Also, included in this lesson is a review Jeopardy game.  The PowerPoint and instructions for the game can be found in the “Multimedia Support and Attachment” section.  This game is a fun and interactive way for students to review the concept of moon phases and other aspects of the Solar System.  The sections for the game are ORBITS, MOON, SEASONS, MOON PHASES, SPACE, and MISC.  Teachers should review the game and make sure students have learned all concepts addressed in it.
Vocabulary / Definitions: 

· Lunar phase: refers to the appearance of the illuminated portion of the moon as seen by an observer, usually on Earth
· Lunar cycle: pattern of repeating moon phases
· Eclipse: is an astronomical event that occurs when one celestial object moves into the shadow of another
Background and Concepts for Teachers: 

· Teachers should review the notes in the PowerPoint slides.  They might also want to do a run-through in a dark room to make sure that the light source is bright enough, that the room is dark enough, and that the sphere is able to illuminate enough to where the students can tell.  There are many great resources on moon phases on the web.  Check out Bill Nye the Science Guy’s explanation of moon phases relative to baseball! The link is in the reference section.
Prerequisites for this Lesson: 
Teachers may ask students the day before to draw a picture of the moon for homework before coming to class.  This can be a good segway into the topic of moon phases. Students should know the basic orbital patterns of the sun, moon, and earth.  Namely that the earth revolves around the sun and the moon revolves around the earth.
Lesson Scaling: 

For younger or rowdier students, the teacher may do the demonstration alone while the students observe and take notes.  Younger students may also want to skip out on the worksheet portion of the activity and make a moon phase “flip book” instead. For older or more advanced students, more thorough assignments can be assigned.  For example, have them research more facts about eclipses or the moon’s affect on the tides.
Lesson Extensions:  
For lesson extensions, teachers can assign students to observe the moon for a number of nights and write a paragraph or short essay about their findings.  They may research solar and lunar eclipses and the moon’s affect on the tides.  They may want to conduct a review the next day or have the students create a Moon Phase flip book to reinforce the lesson.  There is also an activity that most students will enjoy where students create moon phases using Oreos. They break/eat the cookies to shape them like the respective moon phases with the dark pieces being the invisible section and the white cream being the visible section.  They then label the phases and are allowed to eat them!
. 

Multimedia Support and Attachments: 

· Moon phase PowerPoint: MoonPhasesPPT.ppt
· Moon phase Worksheet: MoonPhaseWS.doc
· Moon phase Jeopardy Game: JeopardyGameSolarSystem.ppt
· Moon phase Jeopardy Instructions: JeopardyLessonPlan.doc
References: 

· NASA Website with moon phase lesson: http://education.jpl.nasa.gov/educators/moonphase.html
· Bill Nye the Science Guy explains moon phases: http://www.youtube.com/watch?v=Gl89fdJ7JUM
· Oreo moon phase activity: http://www.lpi.usra.edu/education/space_days/activities/moon/documents/Moon_Oreo_Phases.pdf
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Please email us your comments on this lesson: 
E-mail to ljohnson@cvm.tamu.edu
Please include the title of the lesson, whether you are a teacher, resident scientist or college faculty and what grade you used it for. 



Teacher’s Comments: 



