PBL Lesson
	Title:
	
	Planetary Patterns

	Author(s):
	
	Liz Allen Susan Trebilcock

	Contact Info:
	
	allenel@lc-ps.org, trebisu@lc-ps.org 

	Grade Level:
	
	5th

	Subject:
	
	Science

	Duration:
	
	Multi-day

	Description:
	
	Students will identify predictable motions and patterns in the universe through questioning, researching, and collaborating.  Students will present their findings through a persuasive, multimedia presentation.  

	Essential Question:
	
	How can patterns be used to explain the universe?

	Authentic Task:
	
	The district is looking at purchasing new science textbooks for fifth grade.  However, the book they are considering purchasing has some inaccurate information regarding the solar system.  This new book says objects in the solar system such as planets, the sun, and the moon move randomly through space without a predictable motion.  You know this isn’t true!  Your job is to create an animation (using Frames) that will convince the book buying committee not to purchase this book by showing them planets, the sun, and the moon do have predictable motions!  

	Michigan GLCE/HSCE
	
	E.ES.M.6 – Seasons result from annual variations in the intensity of sunlight and length of day due to the tilt of the axis of the Earth relative to the plane of its yearly orbit around the sun.

E.ES.05.61 – Demonstrate and explain season using a model.

E.ES.05.62 – Explain how the revolution of the Earth around the sun defines a year.

E.ST.M.2. – Solar System Motion – Gravity is the force that keeps most objects in the solar system in regular and predictable motion.

E.ST. 05.21 – Describe the motion of planets and moons in terms of rotation on axis and orbits due to gravity.

E.ST.05.22 – Explain the phases of the moon.

E.ST.05.24 – Explain lunar and solar eclipse.

E.ST.05.25 – Explain the tides of the oceans as they relate to the gravitational pull and orbit of the moon.  

	Materials/Software:


	
	· Frames Animation Software

· The Great Solar System Rescue CD ROM and Simulation Booklets



	Process:


	
	1. What do you KNOW about-the Solar System including planets, season, sun, moon, and/or stars?
Pre-Assessment:  Each table will be given a large sheet of paper and each student at the table will receive a different colored marker.  Upon teacher instruction, students will write “Solar System” in the center of the paper.  After doing so, students will have 3 minutes to write everything they know about the solar system on the page, creating a brainstorming web where ideas are connected to the main idea, “Solar System.”  During this time, students may not talk to those at their table nor may they write the same thing someone at their table has already written.  Additionally, should a table mate write something about which another group member knows additional details, the group member may draw a stem, creating a web and add to the idea.  (See Example)  Upon completion of the activity, students will hang their webs on the board.  Through teacher-led discussion, students will then examine similarities and differences among webs.
2. Presentation of the problem/authentic task—Explanation of grading rubric

3. Wonder Wall/Journal-Decide on questions for further investigation

As a group, students will decide on questions for further investigation.  Some examples may include:

· How do we get seasons?
· Why does the moon look like different shapes?
· How do the sun and moon interact with one another?
· In what predictable pattern does the moon move?  

· How does gravity affect the planets?
4. Set up investigation journal for note-taking purposes

Throughout the study of the solar system, students record information and sources for their project and find answers to the questions they created.  Students also record new questions or wonderings throughout the unit of study.

· Lesson on research methods

· Lesson on finding relevant information/trustworthy websites

· Lesson on citing sources/plagiarism

5. Research 

Students will research information via the internet, (website suggestions are listed below) online and print versions of the Worldbook Encyclopedia, media center books, and via teacher led lessons, activities, videos, and interactives.
6.  Synthesize Research 

· Plan project

· Write script
7. Project Work (Takes place over several weeks)

8. Presentation/Culminating Experience (focus on product and process)
9. Assessment/Evaluation

· Self-assessment 
· Peer-assessment 
· Teacher assessment


	Print Resources:


	
	· 5th Grade Science Book


	Electronic Resources:
	
	· BrainPOP Movies:  Big Bang Theory, Black Holes, Comets, Earth, Earth’s Atmosphere, Earth’s Structure, Eclipse, Galaxies, Jupiter, Lifecycle of Stars, Mars, Mercury, Milky Way, Moon, Neptune, Pluto, Saturn, Solar System, Sun, Uranus, Venus
· Discovery Streaming:  The Reason for the Seasons (segments applicable to curricular objectives), The Magic School Bus Gets Lost in Space, The Magic School Bus Out of This World, A Spin Around the Solar System:  Moon Dance (segment applicable to curricular objectives), A Closer Look at Space:  The Planets
· NASA Digital Network:  http://dln.nasa.gov/dln/
· Building Media Center Webpage (Websites by Grade Level – Fifth Grade)

· Elementary Subscription Databases

· Various Internet Sites

· Moon Phase Animation: http://www.sumanasinc.com/webcontent/animations/content/moonphase.html
· Interactive Solar System Animation:  http://www.forgefx.com/casestudies/prenticehall/ph/solar_system/solarsystem.htm
· Science Builder Vocabulary Site http://www.sciencebuilder.com/michigan/science/sci_35.htm
· Zoom Astronomy http://www.enchantedlearning.com/subjects/astronomy/
· Best Sites for Learning About Space http://larryferlazzo.edublogs.org/2009/04/03/the-best-sites-for-learning-about-planets-space/


	Vocabulary: 
	
	Seasons, tilt, axis, revolution, rotation, solar system, planet, dwarf planet, asteroids, comets, gravity, gravitational pull, phases, stars, constellations, lunar, solar, eclipse, tides



