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Common Core Elements are Highlighted in Yellow
Lesson Topic:  Models of our Solar System
	What overarching understandings are desired?  

	What are the overarching essential questions? 

	What evidence will show that students understand models of our solar system? 


	How multiple models of the solar system are explained apparent/true.  
Celestial motions
Astronomer’s contribution to these models. 

	How does the planet earth function within the solar system?  

(Students will demonstrate understanding of what celestial motions are created by the models.) 

	Performance tasks (debate), projects: 
Students perform skills arguing their models best features
Students will construct a procedure on how to create elliptical orbits and measure their eccentricities. 
Students will write specific examples of Kepler’s three laws of motion. 

Quizzes, tests, academic prompts: 
Quiz 1 Models, components
Quiz 2 Astronomers Contributions
Test: Solar System Models Prompt: Describe two outcomes that arose to improve the solar system models? 


	What will students understand as a result of this unit?
	What essential and unit questions will focus this unit? 

	Other evidence: 


	The structure of two different models and their components. 
How improvements c hanged one model. 
What contribution certain astronomers gave. 
Kepler’s three laws of motion. 
What constitutes the eccentricity of ellipses.  
	How do elliptical orbits add to the helio model? 
What forces keep planets in motion? 
What astronomer provided the data for each model?
What happens to the eccentricity of an ellipse when foci are moved apart or together? 
Understandings of content vocabulary.
	Skit Debate: Script writing, observe performance on their lab creations, students will assess their skits, students will self- assess their procedures and self assess examples of Kepler’s three laws.  




	Students will need to know….
	Students will need to be able to….

	Key Terms: Ex. Ellipse, foci, eccentricity, major/minor axis. 
Astronomers differences in the two models. 
How to calculate eccentricity. 
	Redraw the two models. 
Identify five motions the models illustrate. 




	What teaching and learning experiences will equip students to demonstrate the targeted understandings? 

	Video – skits of Ptolemy and Copernicus.  #1
Introduce Key Terms #4
Demonstrate how to create an ellipse with string and push pins.  #2
Assess and give feedback to “strengthening my use of word documents” assignment. #3
Conclude the unit with a review of skits and rehash test results.  #2, #5




	Models of our Solar System – Document Accompanying Lesson #3

	1.  As a class, we will read the document out loud. 
2. Read the document again by yourself.  Underline “content” (science) words found in this passage that are “critical” for a deep understanding of the document. #4
3. Read a third time and highlight “academic vocabulary” which may have multiple meanings if they were used in a different context.  #4
4. Next to numbers 1, 2, and 3 below, write a term or phrase that you underlined as “critical” for deep understanding.  Write a sentence or two describing the meaning of this term as used in the document. #4
5. Next to numbers 4, 5, and 6, write a word that you highlighted.  In a sentence or two explain the meaning of the word and also describe another use of the same word. 
6. Work with an elbow partner and share your work.  Be ready to share your combined ideas with the class.  



	Document #3

	The geocentric model was developed thousands of years ago by Greek philosophers and was the accepted model of the Solar System for centuries. Geocentric actually means earth centered.  This model is also called the Ptolemaic system in honor of the Greek scientist and philosopher Claudius Ptolemy, although the theory was around years before him.  The geocentric model places the Earth at the center of the universe with the Sun, Moon, stars, and planets circling it.  

The heliocentric model, which means sun centered, gradually replaced the geocentric model.  This new system places the Sun at the center of the Solar System with the earth and all the other planets orbiting it.  This theory revolutionized everything because it reversed centuries of established opinions.  Although the idea of heliocentric model had been around as early as 20 0 B.C., it did not gain popularity until the 16th century.  
One reason why the geocentric model remained in popularity for so many years is because it did explain many observations made by the early Greeks.  For example, the geocentric model explained why things fall toward Earth – gravity – as well as why Venus seems to stay the same distance from the earth based on its unchanging brightness.  As astronomers saw problems with the geocentric theory, they altered it in order to account for these discrepancies.  Another reason why this model remained in popularity so long was because it went along with the Roman Catholic Church’s policy.  As technology advanced, more problems surfaced facing the geocentric model.  In the 16th century, the astronomer Nicolaus Copernicus built on the work of earlier scientists and published his helocentric theory in his book On the Revolutions of the Heavenly Bodies.  In this book, he made some radical changes, such as asserting that the stars do not orbit the Earth and declaring that the Earth’s rotation is what makes it appear as if the stars orbit our planet.  

The irony is that after all the disputes over these different theories, neither one is necessarily correct.  Einstein’s Theory of Relativity upset both models.  New evidence has also shown that the Solar System’s center of gravity is not the exact center of the Sun.  This means that either model is acceptable regardless of the fundamental differences between the theories.  Astronomers use both the heliocentric and geocentric models for research depending on which theory makes their calculations easier.  It definitely seems s if some things are relative after all.  



 
 
#1 – CCLS Grades 9-10, RST.1 – Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or descriptions. 
#2 – CCLS Grades 9-10, RST.7 – Translate quantitative or technical information expressed in words in ta text into visual form (e.g. a table or chart) and translate information expressed visually or mathematically (e.g. in an equation) into words.  
#3  - CCLS Grades 9-10, RST 10 – By the end of grade 10, read and comprehend science/technical texts in the grades 9-10 text complexity band independently and proficiently.  Using Lexile.com, this text was measured to fall at the 1200 lexile level, which corresponds with grade 9-10 (1080-1305).     
#4 – CCLS Grades 9-10, RST.4 – Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used and specific scientific or technical context relevant to grades 9-10 texts and topics.
#5  - CCLS Grades 9-10, RST.9 – Compare and contrast findings presented in a text to those from other sources (including their own experiments) noting when the findings support or contradict previous explanations or accounts.  
