Phases of the Moon and Their Relationship to Solar and Lunar Eclipses

(developed by: Joe Desrosiers, Ricky Espinoza,  Bev Mowrer & Kip Riel)

Goals:

1.  Provide a mechanical use level, hands-on, learning-cycle based lesson on “Phases of the Moon” and the mechanics of solar and lunar eclipses for teachers to use with students.

2.  Correct misconceptions teachers might have about phases of the moon.

3.  Correct misconceptions teachers might have about solar and lunar eclipses.

4.  Illustrate features of standards-based instruction.  

Assessment of Success:

1.  Teachers indicate that they feel reasonably comfortable teaching the lesson to students.

2.  Teachers are able to score to the standard on the rubric presented in the lesson.

3.  Teachers reflect and have an active discussion on why the lesson, and the professional development experience itself, is standards-based.

Materials needed:

Provide one per participant:

Styrofoam balls (1.5 in diameter and 4 in. diameter) 

One pencil 

Moon phase calculator

Central light source (an overhead projector  works well)

Additional reading resources. (Astronomy, solar system, Standards, etc.)

(Optional- “A Private Universe” video)

“Phases of the Moon” kit for participants – each kit contains the materials needed to do the activity with a class of students

Setting:
A room that can be darkened, with moveable tables or open space.  Have participants sit

In groups of three or four at tables.

**********************************************

Script:

PART I

1. Introduce topic and goals. Have participants create pre-assessment drawing of phases of the moon. Also have participants create pre-assessment drawings of solar and lunar eclipses.  Have participants store their drawings to be used later for self assessment. (Optional – Show the video “A Private Universe”, have 5 minutes small group discussion after video, present brief discussion on the importance misconceptions).

2. Present activity using the “Phases of the Moon” slides – 

Slide #1 allow 5 minutes for discussion, 5 more minutes if participants create pre-assessment drawing

Slide #2 allows 10 minutes for activity.  Make sure that shadows do not block “Sun”.  Hold the “Moon” above the head.

Slide #3 allow 5 minutes for discussion, about 1 minute for report out per group, up to 5 more minutes for general discussion

Slide #4 allow 5-10 minutes for drawing.  Visit groups and discuss with them in order to determine time spent on this part.

Slide #5 allow 5 minutes for drawing, 3 minutes for discussion.  Earth is either almost due East or West of the Moon.

Slide #6 allow 5 minutes for discussion of rubric

Slide #7 allow 5 minutes for group discussion, 10-15 minutes for report out and discussion (time depends on method used)

Slide #8 (optional) Time spent depends on context for this discussion.

3. (optional) Provide “Moon Phase Calculator” and introduce its use.

4. Discuss activity in the context of classroom instruction.  Introduce additional resources (web sites, readings, and textbooks).  Connect activity to curriculum in schools, district, and state standards.

5. Provide “Phases of the moon” kit to teachers.  Describe contents

6. Evaluate.  Provide sheet of paper with the following questions:

“What were your key learnings during this session?”

“Do you feel that this session and the resources provided was adequate to prepare you to teach this subject to students?’

PART II

Allow ten minutes for a repeat of the phases of the moon activities in Part I.  This time make sure that the four-inch ball is used in addition to the 11/2” ball to simulate the moon’s shadow on the earth, as well as the Earth’s shadow on the moon.  This step simulates solar and lunar eclipses. 

Resources:

Diagrams of Moon Phases
http://www.go.ednet.ns.ca/~larry/orbits/lunrphas.html
Virtual Reality Moon Phase Pictures

http://tycho.usno.navy.mil/vphase.html
Example of a Sixth Grade Lesson Plan for Phases of the Moon

http://hep.uchicago.edu/~conner/Wirth_6thGrade/Moon_Phases.html
NASA Search Engine

http://www.NASA.gov
Explanation of a Blue Moon

http://www.Skypub.com/sights/moonplanets/mar99bluemoon.html
MISSION TO GEOSPACE

http://www-istp.gsfc.nasa.gov/istp/outreach/
SECTRA ISTP WORKSHOP

http://www-istp.gsfc.nasa.gov/istp/outreach/workshop/
Phases of the Moon PowerPoint Slides

http://www-istp.gsfc.nasa.gov/istp/outreach/workshop/links.html
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