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             Technology-Enhanced Lesson Plan
Lesson Title:  Planetary Motion  
Adapted from http://near.jhuapl.edu/Education/lessonKepler/lpKepler.html
Created by: Clare Moritz, Waverly Community Schools
Lesson Abstract: Define the parts of an ellipse, construct an ellipse, calculate eccentricity of an ellipse, and use a planet's eccentricity to construct its orbit, state and understand Kepler's three laws of planetary motion, and use Kepler's third law to calculate the period of revolution or the measure of the semimajor axis.
Subject Area:  Science
Grade Level:  8th
Unit Title:
Michigan Educational Technology Standards Connection: 
Basic Operation and Concept #4
Technology Productivity Tools #2

Michigan Grade Level Content Expectations Connection:

Michigan Curriculum Framework Connection:

ES V.4.2   Describe, compare, and explain the motions of the solar system object.
Estimated time required to complete lesson or unit:
3-5 days
Instructional resources:
Lesson Plan

http://near.jhuapl.edu/Education/lessonKepler/lpKepler.html
Demonstration of Orbit
http://www.school-for-champions.com/science/orbit1.htm
Kepler’s Second Law

http://imagine.gsfc.nasa.gov/Videos/education/kepler2a.mov
Some Properties of Ellipses
http://csep10.phys.utk.edu/astr161/lect/history/kepler.html
http://www.phy6.org/stargaze/Skeplaws.htm
http://mathworld.wolfram.com/Ellipse.html
Kepler's Laws
http://www.geocities.com/CapeCanaveral/Hangar/6580/Keplerlaw.htm
http://www.physics.sjsu.edu/tomley/Kepler12.html
http://www.ioncmaste.ca/homepage/resources/web_resources/CSA_Astro9/files/multimedia/unit4/keplers_laws/keplers_laws.html
Constructing Orbits
http://near.jhuapl.edu/Education/lessonKepler/actkepler.html
http://near.jhuapl.edu/Education/lessonKepler/worksheet.html Worksheet
Additional background sites
http://www.shef.ac.uk/physics/people/vdhillon/teaching/phy105/phy105_derivation.html
http://kepler.nasa.gov/johannes/
http://home.cvc.org/science/kepler.htm
Prior required technology skills:

The student will need basic computer and internet skills.

Sequence of Activities: 
1.  Define the parts of an ellipse.

http://csep10.phys.utk.edu/astr161/lect/history/kepler.html
http://www.phy6.org/stargaze/Skeplaws.htm  (scroll down)

http://mathworld.wolfram.com/ConicSection.html
http://mathworld.wolfram.com/Ellipse.html
2.  Kepler's first law:
http://www.physics.sjsu.edu/tomley/Kepler12.html
3.  Kepler’s second law:

http://www.geocities.com/CapeCanaveral/Hangar/6580/Keplerlaw.htm
4.  Kepler’s third law and summary:
http://www.ioncmaste.ca/homepage/resources/web_resources/CSA_Astro9/files/multimedia/unit4/keplers_laws/keplers_laws.html
5. Construct an ellipse:
http://near.jhuapl.edu/Education/lessonKepler/worksheet.html  Part A #’s 1-4.
6.  Calculate and record the eccentricity of the ellipses that you constructed. Part A #’s 5-6.

7.  Using the planet's eccentricity to construct its orbit. Part B #’s 1 & 2.

8.  Analyze, Conclude and Apply.
Assessments:

· Pre-Assessment:  Discuss Kepler's Laws using the background information. 
· Post-Assessment:  Collect the lab handout with the data, and the questions completed.
· Scoring Criteria:  Rubic of your choice.
Technology (hardware/software):
Demonstration computer/projector or computer center is needed for student to complete this lesson.
Key Vocabulary:
Orbit
Rotation

Major axis
Semimajor axis
Minor axis
Ellipse

Conic sections
Eccentricity
Focus
Teacher Reflection and Notes:
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