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The Story of Our Cosmic Home

	Lesson Plan for Grades: Middle School
Length of Lesson: 90 mins

	Authored by: UT Environmental Science Institute	
Date created: 

	Subject area/course:
· Earth and Space Science (Stars and Galaxies)

	Materials:
PowerPoint: "Stars & Galaxies

· Worksheet: "Introduction to HR Diagrams" 
· Activity: "Student Star Mapping Project" (Data Sets) 
· Mini-Research Project: "The Stellar Recruiter" 
· "Stars & Galaxies Foldable" 
· "Exit Ticket" assessment

	TEKS/SEs:
· 19 TAC §112.20. Subchapter B, Middle School. 
(8.9) 
(A) The student is expected to describe the life cycle of stars and compare and classify stars using the Hertzsprung-Russell diagram;
(B) The student is expected to categorize galaxies as spiral, elliptical, and irregular and locate Earth's solar system within the Milky Way galaxy;


	Lesson objective(s):
Student will be able to...
· Read and extrapolate data from a graph with inverted axes (H-R Diagram). 
· Identify general characteristics of stars (luminosity vs. temperature). 
· Identify general characteristics of Main Sequence, Giants, and White Dwarfs.
· Locate the Sun on a spiral arm of the Milky Way galaxy. 
· Categorize galaxies by shape (spiral, elliptical, irregular).

	Differentiation strategies to meet diverse learner needs:
· The teacher should ask students whether they prefer to read or watch videos to learn about concepts; then have students learn in their preferred learning style. However, the teacher may assign students certain methods to improve their skills. For example, if a student prefers reading, teachers may have them watch a video and take notes to improve their listening skills.
· ELL students and students with learning disabilities should have multiple forms of instruction including visual and written instruction sheets as well as a verbal instruction and demonstration.

	ENGAGEMENT ( 10 minutes)
The teacher will open with a hook about everyday experiences with heat and light: "If you look at a gas stove, which part is the hottest: the red part or the blue part?". This transitions into the "Color-to-Temperature Scale" used by scientists.
· Are the brightest stars always the hottest? Why or why not? 
· How do astronomers make sense of billions of different stars?


	EXPLORATION (30 minutes)
Students will act as scientists in the "Star Mapping Project". Using data sets provided (e.g., Sun, Sirius A, Betelgeuse), teams will plot stars on a large-scale H-R Diagram.

Teacher Note on Collaboration Options: 
Option 1: Whole Class Discussion. Once mapping is complete, the class compares posters to find patterns.
Option 2: Jigsaw Method. One student stays at the home station as the "Stellar Expert" while the other three rotate to different stations as "Representatives." Representatives collect data from other groups, then all return to the home station to discuss and compare findings.

Conceptual Questions:
· What relationship do you see between a star's color and its brightness? 
· In which area of the H-R Diagram do most stars seem to cluster?


	EXPLANATION (20 minutes)
· After students have mapped their stars, the teacher will introduce formal terms and categories:
· Main Sequence: The diagonal strip containing 90% of stars, including our Sun. 
· Giants and Supergiants: Massive, bright, but relatively cool "retired" stars. 
· White Dwarfs: Tiny, incredibly hot, but very dim "dead" stars. 
Conceptual Questions:
· Some bright stars are large in size; how does this allow them to give off more light even with a low temperature? 

	ELABORATION (20 minutes)
· Students will complete the "Stars & Galaxies Foldable" to categorize galaxies (Spiral, Elliptical, Irregular). They will locate the Sun's position about halfway out from the center on the Orion Cygnus spiral arm of the Milky Way. 
· Career Field Connection: Students will participate in "The Stellar Recruiter" mini-research project, choosing one of three cosmic mysteries (e.g., Mystery A: identifying dying giants vs. young stars). They will research careers like Astrophysicist, Extragalactic Astronomer, or Space Systems Engineer to solve these mysteries using H-R data.


	EVALUATION (throughout entire lesson)
· Formative: Teacher verification of the star mapping project and completion of the galaxy foldable. 
· Summative: The "Exit Ticket" requires students to:
· Classify a star using the H-R Diagram. 
· Identify the objects making up the Alpha Centauri system. 
· Describe the Sun's location in the Milky Way. 
· Identify the section of the H-R diagram containing the coolest, brightest stars.


	SOURCES AND RESOURCES
· Presenter Name’s Hot Science – Cool Talks 141, “The Story of our Cosmic Home”, https://www.esi.utexas.edu/talk/the-story-of-our-cosmic-home/




Additional resources
· https://www.seattleschools.org/wp-content/uploads/2022/03/AVID_Instructional_Strats.pdf
· 
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STUDENT HANDOUT: 












































TEACHER HANDOUT:











































RUBRIC FOR ASSEMENTS
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