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STANDARDS-BASED UNIT DESIGN TEMPLATE


	Teacher
	Steve Holcombe, Kristina Duncan, Elaine Garnder

	Subject and Grade Level
	9th Grade Earth Science

	School and District
	San Leandro High School, San Leandro Unified School District

Castro Valley High School, Castro Valley Unified School District

	Instructional Case
	Instructional Case Name:

Evolution of the atmosphere. 

	Generative Question:

How would life adapt to extreme atmospheric conditions? 



	Content/Skills Being Addressed
	Science Content Standards
Evolution of atmos. and organisms
	ELA Standards
	Investigation/Experimentation
	21st Century Skills


	[Indicate standard #(s) and letter(s)]
	#8B, 1C
	
	#1B, #1L
	Collaboration, Communication, Creativity, Responsibility

	NASA Connections and Resources
	NASA's Life on Earth... and Elsewhere booklet. What makes a world habitable activity?
NASA’s video Extremophiles Hunter.
http://www.nsf.gov/news/special_reports/science_nation/extremophile.jsp

	Estimated time duration of unit (in days)
	8 Days


	STEP 1 – Identify the specific grade-level standard that is being addressed (the numbered standard, i.e., #1, 2, 3, etc.).

URL access to California Standards: http://www.cde.ca.gov/be/st/ss/ 

	8. Life has changed Earth's atmosphere, and changes in the atmosphere affect conditions for life. As a basis for understanding this concept: 
1. Astronomy and planetary exploration reveal the solar system's structure, scale, and change over time. As a basis for understanding this concept:


	STEP 2 – What are the learning objectives (Science = lettered standards, i.e., a, b, c, etc.) for both content knowledge and process skills (Investigation & Experimentation)?

	CONTENT KNOWLEDGE
	PROCESS SKILLS

(Investigation & Experimentation)

	8B: Students can explain how the composition of Earth's atmosphere has evolved over geologic time and know the effect of outgassing, the variations of carbon dioxide concentration, and how the origin of atmospheric oxygen affects life on Earth. 
1C: Students can summarize the evidence from geological studies of Earth and other planets suggest that the early Earth was very different from Earth today. 

	D: Formulate explanations by using logic and evidence. 

L: Analyze situations and solve problems that require combining and applying concepts from more than one area of science. 




	STEP 3 – Using your state-adopted instructional materials Assessment Guide, select appropriate formative and summative assessments you will use to test student mastery of the learning objectives.

	
	CONTENT KNOWLEDGE
	PROCESS SKILLS

(Investigation & Experimentation)

	FORMATIVE ASSESSMENT

(include rubrics/scoring guides)

	Reference pages and/or weblinks:

*Timeline of ATM activity

*What makes a World habitable activity 

* Cornell Notes on Evolution of ATM
	Reference pages and/or weblinks:

* Collaborative skills checklist

* Class discussion using communication skills

	SUMMATIVE ASSESSMENT

(include rubrics/scoring guides)

	Reference pages and/or weblinks:

 *Profile/background (paper) --->

 *Spacebook poster 
	Reference pages and/or weblinks:

* Spacebook Profile (paper) explanation of extremophile using logic and evidence

*Gallery Walk/ friend requests 




	STEP 4 – Using recommended activities in your state-adopted instructional materials, select appropriate hands-on/minds-on lessons you will use to provide relevant experiences that lead to student mastery of the learning objectives.

	LEARNING OBJECTIVES

(Cut and paste from Step 2)
	HANDS-ON/MINDS-ON LESSONS

	8B: Students can explain how the composition of Earth's atmosphere has evolved over geologic time and know the effect of outgassing, the variations of carbon dioxide concentration, and how the origin of atmospheric oxygen affects life on Earth. 
1C: Students can summarize the evidence from geological studies of Earth and other planets suggest that the early Earth was very different from Earth today. 
D: Formulate explanations by using logic and evidence. 

L: Analyze situations and solve problems that require combining and applying concepts from more than one area of science. 


	ENGAGE     

Video- Extremophiles

EXPLORE   

Activity: Life on other planets

EXPLAINE 

Reading: Evolution of Earth ATM

Lecture: Evolution of Earth ATM

EXTEND     

Graphic organizer activity: Timeline of Earths ATM
Time Machine Project Group Discussion: Formulate explanation of hypothetical extremophile from a certain period on the Earths ATM timeline using logic and evidence.  
EVALUATE 

Group Spacebook Poster: Description of time machine extremophile
Individual Time Machine Extremophile Paper: Explanations of extremophile features and physical environment of the Earth in which it lives. 


	STEP 5 – What is the instructional sequence for these activities that will establish a conceptual flow to ensure student mastery of the learning objectives?  Each box represents one day within your instructional unit.  Using the 5E Instructional Model (Engage, Explore, Explain, Extend, Evaluate), specify the sequential assessments (Step 3) and activities/lessons (Step 4) that provide the daily choreography for this instructional unit.


	DAY 1

Engage- Video: Extremophile Hunters- 10 mins

Explain- Vocabulary scoring guide activity. Students have 15 mins in class to work with partners and will finish the activity as homework. 

Click here to download vocabulary activity

Extend- Explanation of What Makes Earth Habitable activity. 25 mins 

Click here to down What Makes the World Habitable activity and introduction page. 
	DAY 2

Explore- What Makes a World Habitable activity: In groups of 3, students are given 5 minutes to create an explanation using 3 forms of evidence. Groups will switch planets after 5 minutes so that each group creates explanations for 3 planets. 20 mins

Explain- Class discussion on What Makes Earth Habitable? Each group presents their findings, using at least 3 forms of evidence in which they formulate using logic and evidence. Students will fill their answer sheet when other groups present. 20 mins

Evaluate- Teacher will check off that each member of the group presents at least one form of evidence using the sentence starter provided. 

Click here to download sentence starter instructions

Extend- Class discussion. Why is Earth ‘just right’? Has it always been?


	DAY 3

Engage- Show a picture of giant organism. Ask the class if it could live on Earth today? Think/pair/share 5 mins

Explain- Reading: Evolution of ATM using an anticipatory guide. 30 mins

Click here to download reading

Click here to download anticipatory sheet

Evaluate- Class discussion covering sheet 10 mins
	DAY 4

Explain- Lecture on evolution of ATM. Students will take Cornell notes during the lecture 35 mins

Click Here to download lecture

Click here for Cornell Notes format. 

Extend- Students will finish notes by forming at least 3 questions in the left margin and at least a one paragraph summary at the end.15 mins and homework


STEP 5 – (continued)
	DAY 5

Engage- Show an example of a timeline 5 mins

Click here to download timeline example

Extend- Create Earths atmosphere timeline 30 mins

Click here to download timeline instructions

Evaluate- Competed timelines due the next day
	DAY 6

Engage- Group discussion on possible extremophiles from different periods on the timeline. 20 mins

Extend- Rough draft of Spacebook profile. 30 mins

Click here to download poster instructions and scoring guide 

Evaluation- Teacher checking for participation. 


	DAY 7

Extend and Evaluate- Complete Spacebook poster with group. 30 mins 

Explain- Class discussion about the requirements for individual paper/ explanations of their extremophile. 20 mins

Click here to download paper requirements
	DAY 8

Extend and Evaluate- Computer lab time to type extremophile paper. 55 mins 


	STEP 6 – What are the research-based instructional strategies you will use to support student-centered learning?

	LEARNING OBJECTIVES

(Cut and paste from Step 2)
	RESEARCH-BASED INSTRUCTIONAL STRATEGIES

(EL, ELA, Assessment, Inquiry, etc.)

	8B: Students can explain how the composition of Earth's atmosphere has evolved over geologic time and know the effect of out gassing, the variations of carbon dioxide concentration, and how the origin of atmospheric oxygen affects life on Earth. 
1C: Students can summarize the evidence from geological studies of Earth and other planets suggest that the early Earth was very different from Earth today. 
D: Formulate explanations by using logic and evidence. 

L: Analyze situations and solve problems that require combining and applying concepts from more than one area of science. 


	· Students will use sentence starters when explaining their What Makes Earth Habitable conclusion.

· Students will create a graphic organizer of a timeline of Earths atmosphere evolution.

· Students will take notes and draw pictures from a PowerPoint presentation that has at least one visual on each slide. 

· Students will create Cornell notes that questions and summarizes notes on Earths atmosphere evolution.

· Students will complete a scoring guide to introduce key vocabulary. 

· Students will complete an anticipation guide before and after the class reading. 




