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Astrobiology in Secondary Classrooms (ASC):

A Changing World in A Changing Universe 

Astrobiology Workshop at Miami-Dade Public Schools

December 4-7, 2007

Astrobiology in Secondary Classrooms (ASC) is a new interdisciplinary astrochemistry curriculum currently being developed as part of the education and public outreach program of the NASA Goddard Center for Astrobiology (GCA). Teachers who attend this professional development will be expected to field-test some or all of the activities in the new curriculum and provide feedback to the ASC staff for improving the activities.

The Goal of the workshop is to provide secondary teachers with the content and skills to integrate astrochemistry, chemistry, biology, astronomy, earth and space science in an interdisciplinary approach into their science courses through the topic of astrobiology. 
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NASA Goddard Center for Astrobiology

Dr. Michael J. Mumma, Principal Investigator
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Dr. Susan Pfiffner and Kim Davis
For materials and funding
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Tuesday December 4, 2007 8:00 AM – 3:00 PM

	Estimated

Time
	Description & Presenters

	8:00 - 8:30
	Coffee & rolls 

	8:30-10:00 
	Opening session

	
	Welcome: Judy Butler 

	
	Introduce Presenters & Participants

	
	Overview of the day 

Journaling and Lab Notebooks—Judy Butler

A-B-C vocabulary activity

	10:00 – 10:15

Lunch 11:30-12:45

Break during afternoon


	Break

	
	Module 3

Susan Pfiffner—Presentation on her research as part of:

University of Tennessee, Member of Indiana-Princeton-Tennessee Astrobiology Initiative (IPTAI)

	
	Lunch

	
	Continue Module 3 with Sue Pfiffner and

Begin Module 6: Ethics and the field of astrobiology

Kim Davis University of Tennessee 

Nature of science – controversy

Sample return, terraforming, origins of life

Man changing environments in other worlds

SETI activity



	2:40
	Review Tuesday’s concepts and activities; Reflections on astrobiology/ first day: write in journals; exit cards

	3:00 Dismiss
	


Wednesday December 5, 2007 8:00 AM – 3:00 PM

	Estimated

Time
	Description & Presenters

	8:00 - 8:30
	Coffee & rolls 

	8:30-9:00
	Overview of the day; Journaling and Lab Notebooks—Judy Butler

A-B-C vocabulary activity

	9:00 – 10:00
	Continue Module 3 and Module 6 with Sue Pfiffner and Kim Davis

	10:00-10:15
	Break

	10:15-11:30

Lunch 11:30-12:45

Break during afternoon

3:00 Dismiss
	Continue Module 3 and Module 6 with Sue Pfiffner and Kim Davis

	
	Completion of Module 3 and 6 with Sue Pfiffner and Kim Davis

They will fly back to Nashville after Lunch

	
	Lunch on own – return no later than 12:45



	
	Begin Comparative Planetology—Small Group Activity—Judy Butler 

	
	Break

	
	Continue Comparative Planatology Research and prepare poster presentation

	
	Review Tuesday’s concepts and activities; Reflections on astrobiology/ second day: write in journals; exit cards

	
	Dismiss


.

Thursday December 6, 2007 8:00 AM – 3:00 PM

	Estimated

Time
	Description & Presenters

	8:00 - 8:30
	Coffee & rolls 

	8:30-9:00
	Overview of the day; Journaling and Lab Notebooks—Judy Butler

A-B-C vocabulary activity

	9:00 – 10:00
	Continue Research Comparative Planetology and prepare presentations

	10:00-10:15
	Break

	10:15-11:30


	Group Presentations and Discussion

Planning for Astrobiology in the Classroom

	Lunch 11:30-12:45


	Lunch on own – return no later than 12:45

	Break during afternoon


	Electromagnetic Spectrum--Leigh

	
	Break

	
	Comets--Leigh

	
	Review Tuesday’s concepts and activities; Reflections on astrobiology/ third day: write in journals; exit cards

	3:00
	Dismiss


Friday December 7, 2007 8:00 AM – 3:00 PM

	Estimated

Time
	Description & Presenters

	8:00-8:30
	Coffee & rolls 

	8:30-9:00
	Start Session: Review Exit Cards from previous day—Judy

Overview of the day; A-B-C vocabulary activity

	9:00-11:30
	Activity 5Ai, 5Aii – electromagnetic spectrum, spectroscopy basic concepts - 

Leigh ALTA spectrometer activities

Break

Activity 5Ci-5Cii - Absorption/emission spectra – Leigh

IR spectroscopy and comets –

	Lunch 11:30-12:45


	Lunch

	Afternoon session

12:45 -2:00
	Module 5: How & Why do astrobiologists study comets?



	Break 
	Middle of afternoon

	2:00-3:00
	Review Workshop concepts and activities; 

Reflections on astrobiology and implementation plans

Evaluation of workshop

	3:00 
	Dismiss


THANK YOU FOR PARTICIPATING IN THE

ASTROBIOLOGY IN SECONDARY CLASSROOMS WORKSHOP!

Have a great rest of the school year!

ASC Project Contributors

Presenters and Staff for the ASC Curriculum Development Project

	Stephanie Stockman 

Lead for Education and Public Outreach (EPO)

Goddard Center for Astrobiology
Science Systems and Applications, Inc. 
Greenbelt. MD, email: stockman@core2.gsfc.nasa.gov
Judy Butler

Coordinator of Education and Public Outreach (EPO) Center of Excellence

Tennessee State University

Project Manager for MIAC

judy@DragonflyEnterprises.org
www.dragonflyenterprises.org
www.judybutler.org 

Leigh Arino de la Rubia

Curriculum Developer for ASC project

Mobile: (615) 585-3322

leigh.arinodelarubia@gmail.com
Dr. Todd Gary, Co Director MIAC

Tennessee State University

tgary@coe.tsuniv.edu
Dr. Susan Pfiffner, Ph.D.

Research Assistant Professor Department of Microbiology

University of Tennessee

The University of Tennessee Center for Biomarker Analysis 10515 

Work: 865-974-8031 

http://geomicro.utk.edu

	Kim Davis

Assistant Director University of TN Waste Management Research and Education Inst.

University of Tennessee

Work: (865) 974-1847

kdavis17@utk.edu

http://eerc.ra.utk.edu/S-KDavis.html 

Susan Kuner

Project Evaluation Consultant

Topaz Canyon Group, LLC

Alameda, California

skuner@gmail.com
Tracy Cummings

Tennessee State University

SEMAA Program and Family Coordinator

tracycmm@comcast.net
Paul Kerrigan

Web Designer

Pual@meepcamp.com
www.meepcamp.com
Jeff Hazelton

IT Coordinator Dragonfly Enterprises

jeff@dragonflyenterprises.org
Doug Robinson

Dragonfly Enterprises Technical Support

Doug.Robinson.USA@gmail.com 



Module 3

Extreme Life in Deep Surface Habitats for Microbial Communities

The Indiana University, Princeton University, and the University of Tennessee Astrobiology Initiative  (IPTAI) team go to drilling sites around the world to investigate the physical and chemical limitations on life beneath the subsurface of earth. The mines provide access to the deep subsurface and life in extreme environments. What they find is changing the way we think about life on Earth and may change the way we look for life on other planets in our Solar System. The extreme environments of South Africa mines were investigated to determine microbial community structure and biomass in the deep subsurface. 

How do these scientists conduct this research on organisms that live in extreme habitats miles below the Earth’s surface? 
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Step 1 

Overview Presentation Research: Extreme Life in Deep Surface Habitats

Dr. Susan Pfiffner presents an overview of the research being done by IPTAI in a PowerPoint Presentation. The presentation will describe the steps scientists use to design research on extremophiles.

Individual Activity: Use Venn diagram to Organize Notes from Dr. Pfiffner’s Presentations

Organize the information from Dr. Pfiffner’s presentation about the two research locations.

Use the attached Venn diagram to compare the High Lake site above the Canadian permafrost drill sites to the site in South Africa gold mines. There are striking differences in the two research sites but there are also many similarities. Use the attached Venn diagram to compare and contrast the location, habitat, and the variables that will be discussed as part of this activity. Begin to fill in information that you learned from Dr. Pfiffner’s PowerPoint presentation. Note: need to record data such as the dates of the research sampling and the depth of mines shafts and other information about the locations. S

Encourage students in their research projects to follow the same steps that the IPTAI scientists use:
· A team is formed that consists of people with skills in different areas so that the research will bring in many points of view. The IPTAI team includes geochemists, chemists, microbiologists, and hydrologists.

· As a team they design their plan for how they will conduct the research.

· The team selects places where they can go deep into the earth to gather organisms. They have to consider accessibility, time, and cost.

· The sites need to represent different types of habitats so they can make comparisons among the types of conditions that support different kinds of organisms that exist in the deep sub-surface of the Earth.

· The most optimal research procedures will allow them to take several samples at each location.

· The team has to work together to design the steps for collecting samples. These strategies must help the scientists figure out how the subsurface life forms concentrate energy from geological sources (non-photosynthetic processes) instead of the way organisms above the earth’s surface use energy from the sun (photosynthetic processes). 

· Instruments must be developed that will detect and monitor subsurface ecologies miles below the earth. These instruments must be compatible with the drilling equipment already in place in the mines and the equipment used to collect the samples must be portable to the field sites. 

=========================

Step 2

Dr. Pfiffner’s Presentation 

This PowerPoint presentation will discusses how the IPTAI team collected the research samples, what the material extracted looked like, what the equipment looked like, and what was in the sample. She will describe the difference in collecting from fissures in the walls of an underground mine and drill cores extracted from above ground inside the mine. She will talk about the differences and similarities of what was found in each place. The challenges and difficulties that researchers face in the field will be presented.

Step 3

Activity: Size and Shape

Size and Shape matters when you are searching for microscopic organisms. See the handout from the Johnson Space Center Astrobiology website called Fingerprints of Life.

The activity is titled “Size and Shape”: http://ares.jsc.nasa.gov/Education/Websites/AstrobiologyEducation/eyespyI.htm 
How do we separate what we are looking for when the size is small and the shape is similar?
Step 4
Before the research team goes to the site they make a list of the variables they expect to investigate. They want to know what conditions will affect the kind and abundance of the organisms they are looking for. They are interested in the identification of the conditions where these organisms survive and the specific genes that are critical to the survival of microbes in a wide range of subsurface environments.

Pre-Presentation Classroom Activity: 

Work with your team and record in your journal a list of the habitat variables the IPTAI team might investigate. What are the important conditions that will affect the organisms that live at each of the research sites?

Dr. Pfiffner PowerPoint Presentation: This segment of the presentation shows how researchers look at important variables in the deep Earth research looking for extremophiles. Compare you team’s list to the variables the scientists thought were most important. Discuss this with the class.

Step 5
The IPTAI research plan must include how the scientists will minimize the contamination of the site they are investigating.

Classroom Activity: With your team describe the following in your journal:

1. What are the possibilities for core drilling samples to be contaminated?

2. What precautions could scientists take to minimize the contaminates?

3. What techniques could be used to separate the contaminates from the research sample? How valuable is the sample if it is so contaminated you do know if the organisms actually lived below or above the earth?

Dr. Pfiffner Presentation: This part of the presentation discusses how the IPTAI team tried to manage the contamination of the research samples.

Step 6

As we plan on traveling back to the Moon and on to Mars we need to think about the issue of contamination. As we plan for planetary exploration lets reflect on how we are managing contamination here on Earth. How are we contaminating our own planet? As scientists conduct research that results in more and more and utilization of natural resources, what are the lessons for our impact on other planets? What are the lessons for continued research here on Earth and exploration of our Solar System?

Kim Davis Presentation: Ethics and Contamination Issues of Earth and Beyond

Ms. Davis will give a presentation then she and Judy Butler will lead a discussion. See separate handout.

Step 7

What Scientists do: Research is built around the development of questions. Scientists design a hypothesis that represents what they expect to discover. Their hypothesis is a proposal intended to explain certain facts or observations. 

Classroom Activity: Develop a hypothesis that the researchers on the IPTAI team might investigate in their research below the earth’s surface? Write your hypothesis in your journal. 

Discussion: Dr. Pfiffner, Ms. Davis, and Ms. Butler will lead a discussion of how scientists’ gather data that supports or refutes their original ideas.

Step 8

Presentation: Gathering and Organizing Data:

Dr. Pfiffner will present information on how the IPTAI teams gathers and organizes the research data.

· Gather samples from different locations to compare the organisms in different types of environments.

· Prepare the samples by separating out the contaminants.

· Apply research techniques to the samples and get data for each variable.

·  Organize the data into a spreadsheet.

Step 9

Classroom Activity: Plan and Conduct Your Analysis

The class teams will be given examples of Dr. Pfiffner’s data. Excel Spreadsheets will be used to organize the data into different types of charts and graphs.

· Decide how you will analyze and compare the data.

· Choose a visual representation for the data so it can be shared with others.

· Print out the different types of charts and/graphs.

· Discuss which visual display tells the story of the research and helps to support the findings.

Step 10
Classroom Activity: Make conclusions about the data

· Make conclusions about the data. Write a short description of the conclusions in your journal.

Step 11

Scientists write reports that describe how their data analysis supports or refutes their hypothesis.

Dr. Pfiffner, Ms. Davis, and the IPTAI team add to the body of research that will lead to the design of life-detection strategies for the subsurface of Mars.

Extreme Life in Deep Surface Habitats for Microbial Communities


NOTES FROM PRESENTATIONS:

Other Graphic Organizers to consider:
	Circle Map
	Defining in Context
	

	Bubble Map
	Describing Qualities
	

	Double Bubble Map
	Comparing and Contrasting
	

	Tree Map
	Classifying
	

	Brace Map
	Part-Whole
	


	Flow Map
	Sequencing
	


	Multi Flow Map
	Cause and Effect
	

	Bridge Map

( 1995 Innovative Learning Group
	Seeing Analogies
	
                                       as


Module 6: Ethics of Astrobiology

The following are possible topics you can discuss with your students. 

Science results from controversy – the nature of science

· Examples of astrobiology’s controversies

Ethics of visiting other planets/moons and man changing the environments on other worlds: 

Terraforming

Contamination occurring during research

Sample return to earth – 

Sample return

Astrobiology and Science Ethics Module

Some things to think about when leading discussions on sensitive topics with students it might be a good idea to consider the following:

The following come from the National Board For Professional Teaching Standards

Engage students in discourse about a significant scientific theory, concept, principle, issue, or methodological approach:

· Set appropriate and worthwhile goals for student learning. There is evidence that this particular lesson has been placed in the larger context of instruction designed to enhance student learning in science;

· Display a strong command of science content linked with appropriate science pedagogy;

· Establish and manage a productive learning environment in which your questioning, prompting, and other instructional strategies elicits scientific reasoning and thinking on the part of students. Feedback in the classroom is frequent, supportive, and encourages and enhances student learning;

· Foster an equitable, accessible, and fair learning environment to ensure that all students are encouraged to participate in the study and discussion of science; and

· Engage in reflective thinking in which you describe your practice accurately, analyze it fully and thoughtfully, and reflect on its implications and significance for future teaching.
· Try to anticipate rich discussions in which science concepts are interesting, accessible, and relevant to students. Though it can be a good choice to capture lessons in which students discuss social, political or other community contexts in which science operates, make sure that discussions are grounded in scientific concepts.

· Effective science instruction can provide students with the opportunity to acquire scientific values and attitudes such as curiosity, openness to new ideas, acceptance of ambiguity, the ability to work cooperatively, the willingness to modify explanations in light of new evidence, and to take intellectual risks.

Planetary Protection

Anticipation/Reaction Guide
What does NASA mean by planetary protection

· Solar system bodies (planets, moons, asteroids and comets) to which NASA applies planetary protection precautions.

· NASA's past, current, and proposed missions which have required, or which may require, special planetary protection precautions or plans.

· Methods that NASA employs to ensure planetary protection.
Before and after the lesson/unit

1. How might we minimize the risks to Earth and other planets in our Solar System and maximize the benefits of space exploration?

2. What concerns or problems are related to sample return of material from other planets, moons, comets, and asteroids?

3. Does colonizing or mining on other planets or Moons have the potential to have positive or negative economic impact on our economy over the next 30 to 100 years?

4. How should planetary protection be regulated?

5. Is it ethical to terraform other worlds?

Planetary Protection

Summarize Discussion

	Issues
	Benefits
	Concerns
	How Should We Proceed?

	Sample Return from other solar bodies such as the Stardust Mission


	
	
	

	Leaving equipment on our Moon and other solar bodies?


	
	
	

	Humans building a research station on Mars?


	
	
	

	Terraforming other worlds?


	
	
	

	Mining on the Moon?


	
	
	


Activity on Summarizing Information about Planetary Protection

Interviews and Articles Discussing the Pros and Cons of issues

	Interview or Article
	Question Frame 
	Notes
	New Questions?

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Some of these materials and ideas adapted from High School Physics teacher, Ken Bowles, Apopka High School, Florida

www.bowlesphysics.com
Strategies demonstrated by research to work in raising student achievement

Marzano, Robert J., J. Norford, D. Paynter, D. Pickering, and B. Gaddy. (2001). Handbook for Classroom Instruction That Works. ASCD.

· Compare and Contrast

· Summarizing and Note taking

· Reinforcing Effort and Providing Recognition

· Homework and Practice

· Nonlinguistic Representations/Graphic Organizers

· Cooperative Learning (Flexible Groups)

· Setting Objectives and Providing Feedback

· Generating and Testing Hypotheses
· Questions, cues, advanced organizers
Small Assignments 

Anne Lamott, Bird by Bird: Some Instructions on Writing and Life

ONE-SENTENCE SUMMARY

Procedure:

	Identify the THING being summarized
	Tell what is “begins with”
	Tell what’s in the middle (what it’s mostly about - “covers”, “discusses”, “presents”.
	Tell what it ends with


Here is your model:

___________ began with _______________(covering, discussing, presenting, developing the idea that), and (or then) ended with (or when) _______________________________________________________________.

From Ken Bowles, Apopka High School, Florida
ABC Taxonomy: Word Walls for Secondary Students

http://www.theteacherscorner.net/writing/wordwall/high.htm

John Carol University: Mind Mapping Study Skills

http://www.jcu.edu.au/studying/services/studyskills/mindmap/ 

Graphic Organizers

http://graphic.org/

Thinking Maps / Tools for Learning ( 1995 Innovative Learning Group

http://www.thinkingmaps.com/htabout.php3

QUESTION FRAMES

Summarizing Information for Note Taking, Journaling, and Reflecting

The information on “Questioning Frames” comes from Chapter 3 of the following book: Marzano. R, Pickering, D. and Pollock, J. (2001) Classroom Instruction that Works: Research-Based Strategies for Increasing Student Achievement. ASCD Alexandria, Virginia and Marzano, Robert A Handbook for Classroom Instruction that Works. ASCD Alexandria, Virginia 2001.

Think about your strengths in summarizing information and describing experiences. Do you use these skills and do you teach summarizing, note taking, and reflection to your students?

Would it be a beneficial skill to have and be able to teach others? 

To effectively summarize you must delete some information, substitute some information, and keep some information. Using the following four questioning frames can be helpful as they are applied to different types of information being analyzed. Summarizing requires you and your students to use the higher levels of Bloom’s Taxonomy. If you have not been taught how to summarize, think of how using a questioning framework might influence your learning.   

In your journals take on a historian’s role as you describe journals, documents, events, places, artifacts and people. Your personal journal becomes a place for you to ask yourself questions as you write descriptions and reflect on how you will use this in your classroom. The Question Frames provide a structure for your writing. 

The Narrative Frame

1. Characters: the characteristics of the main character in the story.

2. Setting: the time, place, and context in which the information took place.

3. Initiating event: the event that starts the action rolling in the story.

4. Internal response: how the main characters react emotionally to the initiating event.

5. Goal: what if he main characters decide o do as a reaction to the initiating event (the goal they set).

6. Consequence: how the main character try to accomplish the goal

7. Resolution: how the goal turns out

Note: Components 307 are sometimes repeated to create what is called an episode.

Narrative Frame Questions:

1. Who are the main characters and what distinguishes them from others?

2. When and where did the story take place? What were the circumstances?

3. What prompted the action in the story?

4. How did the characters decide to do? Did they set a goal, and, if so, what was it?

5. How did the main characters try to accomplish their goal(s)?

6. What were the consequences?

Topic Restriction-Illustration Frame Questions:
T--What is the general statement or topic?

R--What information narrows or restricts the general statement or topic?

I---What examples illustrate the topic or restriction?

The Argumentation Frame Questions:
1. What information is presented that leads to a claim?

2. What is the basic statement or claim that is the focus of the information?

3. What examples or explanations are present to support this claim?

4. What concessions are made about the claim?

Definition Frame Questions:

1. What is being defined?

2. To which general category does the term belong?

3. What characterizes separate the item from other things in the general category?

4. What are some different types or classes of the item being defined?

Problem Solution Frame Questions:

1. What is the problem?

2. What is a possible solution?

3. What is another possible solution?

4. Which solution has the best chance of succeeding?

Classroom Activity: Comparative Planetology

Goals for NASA Astrobiology Institute

http://nai.arc.nasa.gov/astrobio/astrobio_questions.cfm?qtype=life_earth
What are the limitations of life on Earth?

NAI Goal For Habitable Planets: Understand the nature and distribution of habitable environments in the Universe.

“A planet or planetary satellite is habitable if it can sustain life that originates there or if it sustains life that is carried to the object. The Astrobiology program seeks to expand our understanding of the most fundamental environmental requirements for habitability. Habitable environments must provide extended regions of liquid water, conditions favorable for the assembly of complex organic molecules, and energy sources to sustain metabolism. Habitability is not necessarily associated with a single specific environment; it can embrace a suite of environments that communicate through exchange of materials.”
a) How much life is on the Earth?

b) Where does life exist on Earth?

c) Why do living things prefer a particular habitat?

d) How do we tell one living thing from another—big and small?

How extreme can a habitat be and still support life?

NAI Goal for Evolution, Environments and Limits of Life: Understand the evolutionary mechanisms and environmental limits of life.

“The diversity of life on Earth today is a result of the dynamic interplay between genetic opportunity, metabolic capability and environmental challenges. Life survives and sometimes thrives under what seem to be harsh conditions on Earth. For example, some microbes thrive at temperatures of 113°C. Others exist only in highly acidic environments or survive exposures to intense radiation. While all organisms are composed of nearly identical molecules, evolution has enabled such microbes to cope with this wide range of physical and chemical conditions. What are the features that enable one microbe to thrive under extreme conditions that are lethal to many others? An understanding of the tenacity and versatility of life on Earth, as well as an understanding of the molecular systems that some organisms utilize to survive such extremes, will provide a critical foundation for the search for life beyond Earth. These insights will help us to understand the molecular adaptations that define the physical and chemical limits for life on Earth. They will provide a baseline for developing predictions and hypotheses about life on other worlds.”

Scientists use lessons from earth to draw conclusions about life on other planets and the moons of the solar system. NASA has sent out spacecraft that have gathered information in the following ways:

· Flybys (Voyager)

· Orbiting planets and moons (Galileo)

· Landers (Viking 1, 2)

· Landers with rovers: originally Pathfinder and Sojourner Rover and currently Spirit and Opportunity are still roving Mars

From the data and pictures sent back to Earth we know a lot about our solar system. We can make assumptions about which planets or moons in our solar system might have life or once may have had life. Astrobiology is the search for scientific information that supports these assumptions.

Classroom Activity: Make a Poster Presentation & Supporting Process Paper

Divide into 7 groups of 2 or 3 to a team. You will be assigned a planet or moon in our Solar System to research.

See the handout “What makes a world habitable?”

Page 36 of Life on Earth and Elsewhere—NAI Publication
On chart paper or other presentation paper develop a poster that visually represents the information about you planet or moon that supports the possibility of life in an extreme form on that world.  Depict a life form and its characteristics that might possibly live in a habitat above, on, or below the surface of that planet or moon. How would scientists find these organisms? What equipment would they need? How would they avoid contamination from Earth with this equipment? Make a convincing argument to the class. For your group decisions to be based on scientific information look at all of your resources very carefully. Prepare a bibliography to be submitted with the poster.

Process Paper

Turn in a “process paper” with you poster. A “process paper” is a description of no more than 500 words explaining how you conducted your research and created and developed your poster. 

Include a title page as the first page of written material. 

Annotated Bibliography 

An annotated bibliography should contain all sources that provided usable information or new perspectives in preparing your arguments. You will look at many more sources than you actually use. You should list only those sources that contributed to the development of your argument for life on your planet or moon. Sources of visual materials must be included. The annotations for each source must explain how you used the source and how it helped you understand your topic. Annotations of web sites should include a description of who sponsors the site.

We will survey the group after all the presentations and vote on which planets or moons seem most likely to have extreme life forms. 

This current DRAFT version of the Astrobiology in Secondary Classrooms curriculum is being reviewed at this Miami-Dade County workshop Dec. 4-7, 2007. Teachers in this institute are asked to field-test activities from the curriculum and provide feedback to the development team. The final curriculum will be completed in the year 2010. 
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