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STANDARDS-BASED UNIT DESIGN TEMPLATE


	Teacher
	Kristina Duncan, Elaine Gardner, Steven Holcombe

	Subject and Grade Level
	Biology, 9-12

	School and District
	Castro Valley HS, Castro Valley USD

	Instructional Case
	Instructional Case Name:

Human Extremophile?
	Generative Question:

How would life adapt to survive on another planet?

	Content/Skills Being Addressed
	Science Content Standards
	ELA Standards
	Investigation/Experimentation
	21st Century Skills

	[Indicate standard #(s) and letter(s)]
	#8a, b, c, d
	
	d, l
	Creativity, innovation, collaboration, communication, critical thinking, responsibility, and self direction

	NASA Connections and Resources
	Article about Extremophiles: Extremophile Hunt Begins, Activities from Life on Earth…and Elsewhere? NASA’s Astrobiology in the Classroom Institute, Photo Images of Extremophiles from microbes@NASA.gov

	Estimated time duration of unit (in days)
	8-10 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 Evolution is the result of genetic changes that occur in constantly changing environments. 


	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)

	a. Students apply the principles natural selection in determining the differential survival of groups of organisms.

b.  Students explain how a great diversity of species increases the chance that at least some organisms survive major changes in the environment.

c.   Students consider the effects of genetic drift on the diversity of organisms in a population.

d.  Students hypothesize how reproductive or geographic isolation affects speciation.
	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:

Class discussions- Students will participate in paired, group, and whole class discussion throughout the project. 
	Reference pages and/or weblinks:

Collaboration Skills Checklist- students will explicitly focus and be assessed on a different 21st Century skill each day of group work: active listening, participation, responsibility

http://Sites.google.com/site/msduncansclass/links/human-extremophile--project


	SUMMATIVE ASSESSMENT

(include rubrics/scoring guides)
	Reference pages and/or weblinks:

SpaceBook Intergalactica Poster Rubric- students will design and create a profile page-biography a social and professional networking site in which they describe and illustrate their planet’s environment and the adaptations their colonists have to survive there. 

Historical Narrative Scoring Guide- Utilizing the concepts of natural selection, each student will write a narrative explaining how their species has evolved to survive on their new planet.

http://Sites.google.com/site/msduncansclass/links/human-extremophile--project

	Reference pages and/or weblinks:


	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

	a. Students apply the principles natural selection in determining the differential survival of groups of organisms.

b.  Students explain how a great diversity of species increases the chance that at least some organisms survive major changes in the environment.

c.   Students consider the effects of genetic drift on the diversity of organisms in a population.

d.  Students hypothesize how reproductive or geographic isolation affects speciation.
	ENGAGE: 

Videos:

Introduction to the search for extremophiles:

http://discovermagazine.com/videos/science-nation-extremophile-hunter
Freezing North American Wood Frog: http://www.youtube.com/watch?v=Fjr3A_kfspM
The Amazing Cataglyphis Ant: http://www.youtube.com/watch?v=w9KDM4C1kVg
EXPLORE: 

Activities from Life on Earth…and Elsewhere? 

NASA’s Astrobiology in the Classroom Institute
Card Game- What can life tolerate?

Students will play a rummy-type card game where they will match extremophiles to the extreme conditions in which they live.

Lab Station Activity: What makes a world habitable? 
Students will rotate through a series of lab stations which show images and descriptions of various extremophiles on Earth.

EXPLAIN: 

Article- Extremophile Hunt Begins, Author: Dauna Coulter | Editor: Dr. Tony Phillips | Credit: Science@NASA
http://science.nasa.gov/science-news/science-at-nasa/2008/07feb_cloroxlake/
Jigsaw Activity:  Adapted from Wild Things: The most extreme creatures By Bjorn Carey, LiveScience Staff Writer, posted: 07 February, 2005 7:00 a.m. ET

www.livescience.com/animals/050207_extremophiles.html

EXTEND: 

Discussion and Design of Human Extremophile: 

Stage 1: Preparation for Space Colonization

Stage 2: Adaptation to the New World

Stage 3: SpaceBook Intergalactical Profile page design

EVALUATE: 

Formative: Collaboration Skills Checklist

Poster: SpaceBook Intergalactica Profile page 

Essay: Individual reflective writing


	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.


	ENGAGE
	DAY 1
Video –Introduction to extremophiles:

http://discovermagazine.com/videos/science-nation-extremophile-hunter

Vocabulary- Introduce and reinforce relevant terms using a vocabulary rating scale 


	DAY 2
Think-Write- Pair- Share: How is extraterrestrial life portrayed in the media?  How realistic is this portrayal? Explain.



	EXPLORE
	Card Game- What can life tolerate?

Students will play a rummy-type card game where they will match extremophiles to the extreme conditions in which they live.
Astrobiology in your classroom-Life on Earth…and elsewhere? 

Activity 4-Pages 37-48
	Lab Station Activity: What makes a world habitable?, omit math extension
Astrobiology in your classroom-Life on Earth…and elsewhere? Activity 3 Pages 23-36

Students will rotate through a series of lab stations which show images and descriptions of various extremophiles on Earth.



	EXPLAIN
	
	Article- Extremophile Hunt Begins LINK:
http://science.nasa.gov/science-news/science-at-nasa/2008/07feb_cloroxlake/
Anticipation Guide: Students complete guide prior to and after reading

During the reading, students will annotate the text by summarizing and writing questions.



	EXTEND
	
	Class Discussion: Students will reflect and discuss their understanding of the reading in small groups.

	EVALUATE
	
	


STEP 5 – (continued)

	ENGAGE
	DAY 3

Video: Freezing North American Wood Frog: http://www.youtube.com/watch?v=Fjr3A_kfspM

	DAY 4

Video: The Amazing Cataglyphis Ant: http://www.youtube.com/watch?v=w9KDM4C1kVg


	EXPLORE
	
	

	EXPLAIN
	Jigsaw Activity: Adapted from Wild Things: The most extreme creatures By Bjorn Carey,-Students rotate through 8 stations to examine various types of extremophiles and their adaptations to harsh environments.  Students will fill out the Wild Things Graphic Organizer.


	

	EXTEND
	Discussion and Design of Human Extremophile: Stage 1- Preparation for Space Colonization:

Students read the space colonization senario, discuss the initial preparation for the travel and the related evolutionary concepts. 


	Discussion and Design of Human Extremophile: Stage 2-Adaptation to the New World:

Students receive their colony’s planetary destination and brainstorm the various adaptations necessary to survive there.


	EVALUATE
	Initial discussion and analysis of stage 1 questions

Formative assessment of Group work: Collaboration Skills check list focus on- Active Listening 


	Formative assessment of Group work: Collaboration Skills check list focus on Participation

Discussion of adaptations necessary for survival in new environment and justification of choices.


STEP 5 – (continued)

	ENGAGE
	DAY 5

Water Bear/Tardigade Video:

The animal that can survive the deadliest conditions in the world-The waterbear

http://www.youtube.com/watch?v=Aevrhwdhymk

	DAY 6



	EXPLORE
	
	

	EXPLAIN
	
	

	EXTEND
	Poster: Begin working on Stage 3, SpaceBook Intergalactica Profile page:

Students will design and create a poster that describes and illustrates the environments of their planet and adaptations necessary to survive.


	Poster: Complete Stage 3- 

SpaceBook Intergalactica Profile page 



	EVALUATE
	Formative assessment of Group work: Collaboration Skills check list focus on Self Direction and Responsibility


	


STEP 5 – (continued)

	ENGAGE
	DAY 7


	DAY 8



	EXPLORE
	Stage 4 : SpaceBook Profile Browsing Session – Students will review other groups’ poster during a gallery walk session.   Students will take notes about other planets’ environments and the adaptations of the organisms that live there.  
	

	EXPLAIN
	
	

	EXTEND
	Compare and Contrast organisms writing: Students will complete the extension questions embedded in Stage 4 handout


	 

	EVALUATE
	Project Reflection and feedback embedded in Stage 4 doc above.
	Essay: Individual reflective writing

Students will write a narrative that describes the history of their population from the time the colonists arrived on the planet to present day.  They can utilize the sentence starters in order to formulate their narrative while incorporating concepts of natural selection, genetic diversity, and speciation (“Rubric for Individual Story/Essay” used to score writing)


	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.)

	Science Content

a. Students apply the principles natural selection in determining the differential survival of groups of organisms.

b.  Students explain how a great diversity of species increases the chance that at least some organisms survive major changes in the environment.

d.  Students hypothesize how reproductive or geographic isolation affects speciation.

Investigation and  Experimentation

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.
	-Vocabulary instruction Scaffolds and Vocabulary list graphic organizer
-Multimodal presentation of content and activities
-Extremophile learning stations with reading and visual images accompanying text
-Graphic organizer to facilitate data collection from extremophile learning stations and Planet habitability activity
-Reading scaffolds for Extermophile hunt article: anticipation guide, text annotation during reading, post reading discussion
-Writing scaffolds for final individual narrative/essay: Structured story frames and sentence starters 

-Rubrics created for assessments
-Collaborative teams with defined part of the poster for each team member
-Collaborative skills assessment checklist to monitor group work
-21st century skills promoted with creativity and collaborative aspects of the project.



