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STANDARDS-BASED UNIT DESIGN TEMPLATE


	Teacher
	Joanne Abramson


	Subject and Grade Level
	Biology
Grade 10

	School and District
	Royal Sunset & East Bay Arts High Schools
San Lorenzo Unified School District

	Instructional Case
	Instructional Case Name:

Searching for Alien Life.
	Generative Question:

Where else in our solar system might we find life?

	Content/Skills Being Addressed
	Science Content Standards
· Macromolecules

· Biodiversity
· Biogeochemical cycles
	ELA Standards
· Synthesize content from several sources; paraphrase ideas and connect them to other sources

· Extend ideas in 2ndary sources thru analysis, evaluation and elaboration.
	Investigation/Experimentation
· Formulate explanations

· Combine and apply concepts from more than one area of science

· Investigate a science-based societal issue 
	21st Century Skills
· Logical Explanations

· Problem Solving

· Collaboration

· Data Analysis

· Communication
· Information Literacy

	[Indicate standard #(s) and letter(s)]
	1h, 6a, 6d
	10th Grade Reading: 2.4, 2.5
	1d, 1l, 1m

	

	NASA Connections and Resources
	· The Science and Art of Hydrothermal Vents http://astrobiology.nasa.gov/articles/the-science-and-art-of-hydrothermal-vent-ecosystems/ 
· Extremophiles, Not so extreme

http://www.space.com/searchforlife/seti_extremophiles_050804.html,

· NASA Science

http://science.nasa.gov/
· NASA: Astrobiology in your classroom

	Estimated time duration of unit (in days)
	20 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/ 

	1. The fundamental life processes of plants and animals depend on a variety of chemical reactions that occur in specialized areas of the organism's cells.
6. Stability in an ecosystem is a balance between competing effects.


	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)

	1h: Students can construct a model of a compound molecule using smaller monomers.
6a: Students construct or study a model ecosystem and analyze how changes in that ecosystem can affect its biodiversity. 

6d: Students can describe how water, carbon, and nitrogen cycle between abiotic resources and organic matter in the ecosystem and how oxygen cycles through photosynthesis and respiration.  Additionally, students can summarize the importance of this cycling for sustaining life.
	d. Formulate explanations using logic and evidence.
l. Analyze situations and solve problems that require combining and applying concepts from more than one area of science.
m. Investigate a science-based societal issue by researching the literature, analyzing data, and communicating the findings.



	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)
· Create model of macromolecules necessary for life.
· Summarize how changes in an ecosystem affect the life found there

· Summarize the cycling of molecules important for life

· Sources of energy

	Reference pages and/or weblinks:
· Hydrothermal Vents http://www.divediscover.whoi.edu/vents/index.html
· The Science and Art of Hydrothermal Vents http://astrobiology.nasa.gov/articles/the-science-and-art-of-hydrothermal-vent-ecosystems/
· Black Fungus Eats Radiation http://www.digitaljournal.com/article/251128
· Golidlocks planet

http://www.npr.org/templates/story/story.php?storyId=130215192
· CHNOPS http://www.phschool.com/science/biology_place/biocoach/biokit/chnops.html
· CHNOPS reading from text/ppt

· Extremophiles, Not so extreme

http://www.space.com/searchforlife/seti_extremophiles_050804.html
	Reference pages and/or weblinks:
· What is necessary for Life Lab and brainstorm

NASA: Astrobiology in your classroom
· Model of freshwater ecosystem
· PBS: Life beyond earth

	SUMMATIVE ASSESSMENT

(include rubrics/scoring guides)
· Written quizzes, including Lab Practicals, Critical Thinking, Multiple Choice, Fill in the Blank, and Short Answer.

· Report on which planets/moons in our solar system might support life.  Explain why.
· Ppt justifying findings.  Proposal paper.
	Reference pages and/or weblinks:

· Basic water cycle

· Methane cycles on Titan
http://lasp.colorado.edu/~bagenal/3720/CLASS23/23Titan.html
· Extremophiles in caves


	Reference pages and/or weblinks:

· Rubistar

http://rubistar.4teachers.org/ 
· NASA Science

http://science.nasa.gov/
· Exploring the planets

http://www.nasm.si.edu/research/ceps/etp/etp.htm
· The Nine Planets

http://nineplanets.org/
· Quiz 1: Ecological Interactions and Elements of Life
· Quiz 2: Energy Flow and Nutrient Cycles
· Quiz 3: Populations and CHNOPS


	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

	1h: Students can construct a model of a compound molecule using smaller monomers.

6a: Students construct or study a model ecosystem and analyze how changes in that ecosystem can affect its biodiversity. 

6d: Students can describe how water, carbon, and nitrogen cycle between abiotic resources and organic matter in the ecosystem and how oxygen cycles through photosynthesis and respiration.  Additionally, students can summarize the importance of this cycling for sustaining life.
	Build molecules
Observe/analyze terrarium and videos.

Observe water cycle in terrarium.  Compare cycles on earth and titan.

What is life? Observations and labs.


	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
Objective:  Students observe living and nonliving objects and brainstorm essential elements required for life.

Warm-Up

· “How can you tell if something is alive?”

· I can tell if a thing is alive because _________ and ____________.”
· Pair/Share

Engage & Explore
· Student groups compare living and non-living objects.  (Adapted from NASA’s Astrobiology in the Classroom pgs. 5-10)

· Groups brainstorm essential elements necessary for life.

· Share out with class.

· Have a membrane or wall

· Get energy from the environment

· Require water

· Carry out gas exchange

· Exhibit growth or reproduction

· Able to evolve or adapt to the environment
Evaluate (Learning-Log)

· “What are three primary indicators of life?”

· Three primary indicators of life are _________, ___________, and _____________.
DAY 2
Objective:  Students explain the source of energy in ecosystems and the fate of energy in ecosystems.
Warm-Up

· “What is the source of all energy in our ecosystem?  What is the source of your energy?”

· “All energy in our ecosystem comes from ___________.  My energy comes from ______________.”
· Pair/Share

Engage
· Video of hydrothermal vents to illustrate the variety of energy sources in the biosphere.
Explain
· Direct instruction on Energy Flow and Energy Pyramids/Trophic Levels.
Extend
· Use video of leopard hunt in savannah to illustrate comparative population sizes at different trophic levels.
Evaluate (Learning-Log)

· “Where does the energy in our ecosystem originate?  Where does it eventually go?  What role to producers play?”

· In our ecosystem, energy originates from __________.  Eventually, energy is ____________.  Producers are essential to the ecosystem because they ___________.
DAY 3
Objective:  Students will explain the difference between an autotroph and a heterotroph, and will be able to recognize various types of each.

Warm-Up

· “Draw a food chain for the following organisms.  Label each as a producer, primary consumer, secondary consumer, or tertiary consumer.  (Caracal, Grass, Mongoose, Mouse)”
· Pair/Share

Explain

· Model food chain.
· Introduce word parts auto-, hetero-, and –trophic
Explain & Extend
· Vocabulary: Autotrophs and Heterotrophs
Evaluate (Learning-Log)

· Explain the meanings of auto-, hetero-, and –trophic.
DAY 4
Objective:  Students can name three possible sources of energy for Earth’s ecosystems.

Warm-Up

· “Compare and contrast ‘autotroph’ and ‘heterotroph’.”

· Autotrophs and heterotrophs both ________.  However, autotrophs _______, while heterotrophs ___________. 
· Pair/Share

Explain & Extend
· Radiotrophic Fungus Article
· Front-load underlined terms

· DRTA Note-taking Guide
Evaluate (Learning-Log)

· “What are three known sources of energy for ecosystems.?”

· Three known energy sources for ecosystems are ___________, _____________, and _______________.
DAY 5
Objective:  Students explain the importance of producers and decomposers in the ecosystem and can recognize the water cycle, carbon cycle, and nitrogen cycle.

Warm-Up

· “Sketch a diagram of the water cycle.” 
· Pair/Share

Explain
· Water Cycle
· Biogeochemical Cycle Notes
· Carbon Cycle
· 4H Nitrogen Cycle
Explain

· Begin Elements of Life Vocabulary
Evaluate (Learning-Log)

· “Explain why producers and decomposers are essential for ecosystems to exist.”

·  Producers and decomposers are essential for ecosystems because producers _____________ while decomposers _____________.
DAY 6
Objective:  Students can properly use a vocabulary word in a sentence and can recognize the methane cycle.

Warm-Up

· “Compare and contrast the movement of energy and matter through the biosphere.”
· Matter and energy both __________.  But matter _____________ while energy ______________.”
· Pair/Share

Extend
· Compare the water cycle on Earth to the methane cycle on Titan

· Methane Cycle Notes
Explain

· Continue Elements of Life Vocabulary
Evaluate (Learning-Log)

· “Choose one the Elements of Life vocabulary words and use it in your own sentence.”
DAY 7
Objective:  Students draw connections between vocabulary words.

Warm-Up

· “Why are decomposers essential for ecosystems to exist?”

· Decomposers are essential for ecosystems because ____________.
· Pair/Share

Engage & Extend
· Goldilocks Planet Article
· Front-load underlined terms

· DRTA Note-taking Guide
Extend
· Vocabulary Chunking (in pairs)

· Cut out 10 slips of paper

· Write one of the following vocab terms on each slip of paper

· Biosphere

· Carbohydrates

· Decomposer

· Ecosystem

· Evaporation

· Nutrients

· Photosynthesis

· Producer

· Proteins

· Transpiration

· Group words into categories

· At least three categories

· No word may be by itself

· Explain why you placed words into these categories

· Share work and explanations with other students.
Evaluate (Learning-Log)

· “What do you think about today’s article?  Do you think it is exciting?  Do you completely not care?  Why?”

DAY 8
Objective:  Students complete formative assessment on Energy Flow and Biogeochemical Cycles

Evalute
· Quiz: Energy Flow and Nutrient Cycles
DAY 9
Objective:  Students can recognize a macromolecule and can name the most common elements found in living things.
Warm-Up

· “If you need to ‘hydrate’ yourself, what should you do?  How does this help you know what a ‘carbohydrate’ is?”

· If I need to hydrate myself I should ___________.  This can help me remember what a carbohydrate is because ____________.

· Pair/Share

Explain
· Direct Instruction: The Six Most Common Elements in Life: CHNOPS
Explain & Extend
· Vocabulary: Macromolecules
Evaluate (Learning-Log)

· “What are the most common elements found in living things?”

· The most common elements found in living things are ______________.

DAY 10
Objective:  Using styrofoam balls of various sizes, students make models of simple molecules formed with CHNOPS.
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Warm-Up

· “To the right is a magnet.  Which sides attract each other?  Which sides repel each other?”  

· Pair/Share

Explore
· Lab: Playing with CHNOPS
Extend
· Starred molecules are extension problems

Evaluate (Learning-Log)
· “How many electrons are shared in a single bond?  A double bond?  A triple bond?

· A single bond shares __________ electron, a double shares ______________ electrons, and a triple bond shares ______________ electrons.
DAY 11
Objective:  Students analyze the extreme conditions where life can exist.
Warm-Up

· “REVIEW: What is required for life to exist?”

· The requirements for life are ___________, ____________, and _____________.

· Pair/Share

Explain
· Direct Instruction: Extremophiles
· Introduce word part: “-phile”


Explore  & Extend
· Video: Planet Earth: Caves
· Students take notes on extreme conditions and on the forms of life that can live there

Evaluate (Learning-Log)

· “How can learning about life in extreme conditions on Earth help us search for extraterrestrial life?”

· “Studying extremophiles can help us search for alien life because _____________.”

DAY 12
Objective:  Students are introduced to the final project, form groups, and plan out their Growing Environment.
Warm-Up

· “This project will require cooperation.  What will you do to ensure that you do your part?  How will you help others to do their parts?”

· I will ensure that I do my part by _____________.  I will ensure that others do their parts by ____________.”

· Pair/Share

Explain
· Introduce Final Project: Searching for Extraterrestrial Life Project Outline 
Explore
· Each group is randomly assigned a Growing Environment (Adapted from NASA’s Astrobiology in the Classroom pgs. 11-19)

· Lab: Environment Cards (Planning and Predicting)
Evaluate (Learning-Log)

· Write down two questions, thoughts, or concerns that you have about this project.

DAY 13
Objective:  Using Habitability Cards, students analyze the possibility of finding life in our solar system.
Warm-Up

· “What is a ‘habitat’?  Knowing this, guess the meaning of the word ‘habitable’.
· A habitat is ______________.  Habitable means _______________.

· Pair/Share

Explain
· What Makes a World Habitable?
· DRTA Note-taking Guide
EXPLORE
· Habitability Cards (Adapted from NASA’s Astrobiology in the Classroom pgs. 23-36)

· Graphic Organizer: Comparing Planets
Evaluate (Learning-Log)

· “Which planet do you think you would like to study?  Why?  (This may change.)”

· I would like to study __________ because __________.

DAY 14
Objective:  Students begin additional research on a planet of their choice and create a PowerPoint based on the provided outline and sample.

Warm-Up

· “Write down a question, thought, comment, or concern that you have about this project.”
· Pair/Share

Explain
· PowerPoint Outline
· Sample PowerPoint (Earth)
· PowerPoint Rubric
Explore
· Students begin additional research on planet of their choice and create PowerPoint based on outline and sample.
Evaluate (Learning-Log)

· “What did you work on today?  Were you able to finish?  What do you plan on doing tomorrow?”
DAY 15
Objective:  Students continue conducting research and composing their PowerPoints.  Students begin summarizing their research in a Request for Proposal based in the provided Template and Example.
Warm-Up

· “What is going well with the project so far?  What is not going so well?  Do you need help with anything?”
· Pair/Share

Explain
· Request for Proposal Template
· Sample Request for Proposal (Earth)
· Request for Proposal Rubric
Explore
· Students continue research and PowerPoint.

· Students begin summarizing research into a Request for Proposal using the provided Template and Example.

Extend
· Students design an alien that is adapted to the conditions on their planet.
Evaluate (Learning-Log)

· “What did you work on today?  Were you able to finish?  What do you plan on doing tomorrow?”

DAYS 16 - 18
Objective:  Students continue work on their PowerPoints, Written Proposals, and Presentations.  Students reflect on their progress.
Warm-Up

· “ On a scale of  1-5, rate your progress on each part of the project so far:
	
	Wait, 

what?
	
	I still

need time
	
	All 

done!

	Power Point
	1
	2
	3
	4
	5

	Written Proposal
	1
	2
	3
	4
	5

	Alien
	1
	2
	3
	4
	5


· Pair/Share

Explain
· Oral Presentation Rubric
Explore
· Students continue work on PowerPoint, Written Proposal, and Presentation
Evaluate (Learning-Log)

· “What questions, thoughts, or concerns do you still have about the project?”
DAYS 19 - 20
Objective:  Students observe and respond to the presentations of their peers.
Warm-Up

· “How do you think your presentation will go today?  Why do you say that?”
· Pair/Share

Explore
· Students analyze the Growing Environments of other groups in their class (Adapted from NASA’s Astrobiology in the Classroom pgs. 11-19)

· Lab: Growing Environment (Part 2)
Extend
· Students observe and comment on the presentations of their peers
Evaluate (Learning-Log)

· “Which presentation was your favorite?  Why?”
	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.)

	1h: Students can construct a model of a compound molecule using smaller monomers.

6a: Students construct or study a model ecosystem and analyze how changes in that ecosystem can affect its biodiversity. 

6d: Students can describe how water, carbon, and nitrogen cycle between abiotic resources and organic matter in the ecosystem and how oxygen cycles through photosynthesis and respiration.  Additionally, students can summarize the importance of this cycling for sustaining life.
	Inquiry, Cross-curricular Integration
Note-taking strategies, Guided reading and writing, Inquiry, Problem solving and critical thinking.

Formative and summative assessments, Note-taking strategies, Guided reading and writing, Inquiry, Problem solving and critical thinking.


