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Today’s agenda

What is SETI and the SETI Institute
What is astrobiology?
Astrobiology In the classroom

Education Programs and Materials at the
SETI Institute




SETI — Are We Alone?

e SETI isthe
Search for
EXxtra-
Terrestrial

Intelligence

Mission Is to explore,
understand, and explain the
origin, nature and
prevalence of life in the
universe.




SETI Turned 50 in 2010!
SETI Institute celebrated 25th

 First proposed In an
article on radio Project

astronomy in 1959 OZM

by Morrison &
Cocconi

First search conducted __
in 1960 by Dr. Frank N Are we alone?
Drake




Drake Equation — How many
Intelligent (technological) civilizations
are there likely to be in the galaxy?

N=R,fn,ffifL




R,= rate of star formation  f = stars with planes




n, = Earth-like worlds f, = life arises ,




f. = civilization develops detectable technology







SETI —
Project Phoenix
7 ATA, SKA

Carl Sagan Center
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SETI Institute Education and
Outreach, 3" Center

Life in the Universe - Teacher Guides for grades 3-9

Voyages Through Time - high school integrated science
curriculum, or modules supplement discipline specific
COUrses. Astroblology Summer Science Experience for
Teachers (ASSET)

Kepler Education and Public Outreach  Search for Earth
— Size extra solar planets -

SOFIA Education & Public Outreach
Come Fly with NASA Astronomers Onboard SOFIA




Astrobiology

What is life?
Where is life?
How do we look for life?

Search for life in the universe, exobiology,
bioastronomy, Drake Equation

Evolution here, there, everywhere
Interdisciplinary




Astrobiology In the Classroom

 Integrated Science / Interdisciplinary nature of
astrobiology requires teacher professional
development.

* Exemplary science teaching is inquiry based.

 NRC research on teaching and learning
findings include relevance, prior
understanding and metacognition are factors.
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NRC Publications
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NRC and AAAS publications

SCIENCE _
EDUCATION B ENCHMARIKS




Life 1n the Universe Series
Mission Based Science
Supplemental Guides (Free files)




SETI Academy Planet Project Gr 5/6
Evolution of Planetary System
How Might Life Evolve on Other Worlds
Rise of Intelligence and Culture*

* Avallable soon




Life: Here? There? Elsewhere? Gr 7/8
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Voyages Through Time
- the six modules

Cosmic Evolution
Planetary Evolution
Origin of Life

Evolution of Life
Hominid Evolution
Evolution of Technology




Voyages Through Time

A year-long course in six modules on CD-ROM
Evolution as the overarching concept
Inquiry-based student learning

Classroom tested in over 80 schools

Rigorous scientific input and review

Based on NSES and BSL standards




Partnhers

e « SETI Institute
SETI TNS'I"ITUTE

e San Francisco State
University

e NASA Ames

o (California Academy of
Sciences




Why modules?

e Three modules per semester = a year-long course

 Modules also can be used in discipline-based
courses - biology, earth science, astronomy

 Modules unified by

— key questions about evolutionary change

— aconsistent pedagogical approach
— timelines




Key Questions

* What Is changing?

 What Is the time scale / rate of change?

 What are the mechanisms for change?
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“Tgimelines:_

Cosmic Evolution ' i 1 L R S Ve
Big Bang Evolution of Life
15 BYA (Jan. 1) Multi-celled Eukaryotes
1 BYA (Dec. 7)
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last 4 hours
on 12/31
Hominid Evolution

last 20 seconds
on 12/31
Evolution of Tech

Planetary Evolution - RaL. -
Earth and Solar System form : -] o
4.5 BYA (Sept. 13)
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Pedagogy: BSCS’s 5 E’s

Engage
Explore
Explain
Elaborate
Evaluate




Format

e Teacher material is provided on CD-ROMS

e Student material on separate CD-ROMs

e Consumable readers for students have
recent articles from periodicals such as
Discover and Mercury




Why CD-ROM?’s?

Bone baton

Lessons, background science,
worksheets media, all in one e
place \

*Provides images, data,
Information not otherwise
readily accessible

eImmediate access to media
for instruction

eStudents use theirs in a
variety of ways

Bone noedle




Technology Required

One computer with CD-ROM drive and projection
device In classroom

One computer with CD-ROM drive for teacher
preparation

Student access to computers at least once per
module

Internet access somewhere in school




Teacher CD-ROM

Cosmic
| Evolution

mggﬁ'l'ime - C‘Eﬁ'ﬂl‘ﬁt;m Lesson 2: What's in the Sky?

Learning Student

TheScience @ Materials &
[ & Resources r Preparation

@ : 550 Objectives Ideas

Astronomer's
Tools
— Acthvity 3

Cosmic Objects

hiout the leszon 1o help

National standards
Detailed activities instructions

Student worksheets and
assessments

Learning objectives

Student prerequisites
Background science /resources
Materials and preparation
Media

Suggested instructional
calendar

Browser interface




Student CD-ROM

77

Hydrogen

Sili

Carbon

Databases

Images from
collections

Animations,
simulations, video
clips

Glossary







Sunday Monday Tuesday Wednesday Thursday Friday Saturday
Welcome Cosmic Planetary Origin Evolution of Life | Hominid Technology
7-7:45 BREAKFAST BREAKFAST BREAKFAST BREAKFAST BREAKFAST BREAKFAST
8 ASSET Program 'hl;‘r::;el o CAS via NSES & Travel to SETI
Overview Planetary Evolution | Origin of Life Professional Institute
8:30 Overview and Activity — Development
Activity Winogradsky CAS Guided Tour
9 Cosmic Overview Hominid Overview SETI Institute Tour
9:30 Planetary Evolution | Ecology, Evolution
Cosmic and the Origin of and Microbial Evolution VISTA: Highlights of . .
10 Connections: Life: Diversity: Dr. Meg Burke Hominid Evolution: g:?e}_""g Wi L
Dr. Jill Tarter Dr. Dana Backman Dr. Margaret Race Dr. Adrienne .
10:30 Zihlman Dr. Seth Shostak
: : Field Inquiry
" What s Inquiry Preparation Origin Activity —
11:30 Peer Presentation
LUNCH LUNCH LUNCH LUNCH
12
LUNCH LUNCH
. Travel to Crissy -
12:30 Learning E . Field Hominid Evolution Lo il
; arning Experience I - Activity - .
nquiry: Data . . ech Activity — Peer
: Evolution of Life :
1:30 Planetary Evolution R Overview and R
Activity — Peer Activity Outreach Planning —
2 Check In 4:00 p.m. | The Cosmic Context | Presentation ——— gt{,t;gram ;.:aglztlcs
@ STTC, SFSU of Life: o Aﬂa,gi's 9
2:30 Dr. David Morrison . Evolution of Life Hominid Evolution .
E:;r:t;'::’“r:"g R Activity — Peer Activity — Peer Ouctureach Planning
3 Strategies Inquiry: Reports & Presentation Presentation lamnplgr:\entation
3:30 Cosmic Evolution Origin Overview Alternate Inquiries Evolution and Planning
Activity Creationism Implementing VTT
4 Winogradsky Plan Daily Reflection Resources Daily Reflection &
4:30 Cosmic Evolution Daily Reflection Travel to SFSU Daily Reflection Daily Reflection Closing
Activity — Peer
5 Presentation 57 Celebratory
5:30 Daily Reflection Group Meal & Free Evenin ?:;ld;nD?na;grBrldge Group Meal & Banquet @Don
. y Frank Drake 9 @ gier 29 Share-A-Thon Giovanni's
5-7 Dinner & . Ristorante
Eve Free Evening

Welcome Social




More information?
Make contact
pharman@seti.org
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