* Please sign in
* Please fill out a name tag

* Please write one or two goals you have for this
workshop on a Post-It, then add to poster on
wall

* Please jot down on Post-Its:

e 1) something you know about the solar system

e 2) something you know about the galaxy

* 3) something you know about the Universe

* 4) place each Post-It on the corresponding poster on the wall
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Who Are You

Name

Library
Role
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Today's Agenda

 Workshop Goals (ours and yours!)
 Parking Lot?

e Qur Place in Space

* What We See in the Sky
 Beyond the Solar System

* Dinner here provided by NEKLS

* Night Sky Viewing (6:30pm)




A National Earth g8

 N@ML Goals

 Your goals?
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What is
going well?

/

What are
the questions?
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The ST AR Library Network

HOME ABOUT EVENTS PROJECTS  RESOURCES  STEM IN LIBRARIES

Resources

.= Conferences, Webinars and More

www.starnetlibraries.org

| seamcs svEm acrvmEs

Professional development
resources, including webinars,
newsletters, blogs, forums, videos,

Curated Resources For Professional Development

@

Conferences

©

Webinars

O
©
©

Online Forums

Exhibition Posters

STAR_Net Blog

O

Books, Videos &
More!

and much more!

Upcoming Events
4, Discover N hibitior
wp (2
B s g - Buil
= Better World
Newsletters
Discover Tec h Exhibition
(co)

2017 Solar Eclipse

&

Guides, Facts &

Tips
i =) of Science transforms
v PROPIC SOBNCECENTER lives.
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- % = T Clearinghouse

For example:
STEM Activity Clearinghouse *net 3S gorréieergégnes .
o2 @ DIY Sun Cookies

ATTRIBUTES 2017 TOTAL SOLAR ECLIPSE

Contset Area

Difficuity Level {by content)

AAAAAAA

Difficulty Level (by content)

Like an activity and think other library staff should know how great it is? Didn’t like
an activity or have modifications to make it better? Make sure to leave a review!

Q& rias @S
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http://clearinghouse.starnetlibraries.org/index.php?id_product=73&controller=product&search_query=sun+cookies&results=1

':.?‘ .

SVIyIliDrany e i
FREE STAR Net Resources

(take a picture of this slide!!

175+ Activities Specifically for #STEMINLIB STAR Net Blog (for library staff and written

http://clearinghouse.starnetlibraries.org/ by library staff!)
https://www.starnetlibraries.org/blog/

Upcoming and Archived Professional Development

Webinars Partnership Resources
https://www.starnetlibraries.org/resources/webinars/ https://www.starnetlibraries.org/stem-in-

libraries/collaboration/partnership-
Monthly Newsletter opportunities/

https://www.starnetlibraries.org/resources/newsletters/

Community Dialogue Resources
Upcoming STEM Events http://www.starnetlibraries.org/resources/
https://www.starnetlibraries.org/upcoming-events/ community-dialogues/

Learning
0 transforms
lives.
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http://clearinghouse.starnetlibraries.org/
https://www.starnetlibraries.org/resources/webinars/
https://www.starnetlibraries.org/resources/newsletters/
https://www.starnetlibraries.org/upcoming-events/
https://www.starnetlibraries.org/blog/
https://www.starnetlibraries.org/stem-in-libraries/collaboration/partnership-opportunities/
http://www.starnetlibraries.org/resources/community-dialogues/
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Subscrlbe to Our YouTube

Channel!
https://g00.gl/\Wt638F

- How-to Videos

- Webinar Recordings

- NASA Mission Videos

- Kid-friendly Video Clips of REAL Engineers
and Scientists In action
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What is a Solar System?
...a galaxy?

.the universe?
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Size & Scale of the Solar System

What is accurate about this depiction of the solar system? What is not accurate?

© © JACOPIN / BSIP/BSIP/Corbis
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How Big, How Far, How Hot?

How would you sort these images?

Use the images on your tables to discuss in groups
how you can sort items in the Universe.

Start by sorting the cards in whatever way makes sense to your group




. pew

. A National Earth andSpate saence initiative that. .
‘Connects NASA, PUbliSisbranesand their Communities

N

How Big, How Far, How Hot?
Answers

How Big?

Lions, International Space Station, Moon, Mars,
Earth, Jupiter, Sun, Solar System, Andromeda
Galaxy
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How Big, How Far, How Hot?
Answers

How Far?

Eagle, Jet, Aurora, Hubble Space Telescope,
Moon, Sun, Saturn, Orion Nebula, Andromeda
Galaxy
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5

How Hot?

Comet’s surface (171 °F; 77 °C)
Lava (1,832 °F; 1,000 °C)
Meteor (3,100 °F; 1,700 °C)
Sunspot (6,332 °F; 3,500 °C)

Sun’s Surface (9,932 °F; 5,500 °C)
Earth’s Core (10,832 °F; 6,000 °C)
Lightning Bolt (52,232 °F; 29,000 °C)
Sun’s Corona (3.6 million °F; 2 million °C)
Sun’s Core (27 million °F; 15 million °C).
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Jump to Jupiter
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Jump to Jupiter

Memorable Scaled Diameter Scaled Average Number of Jumps
Representative Distance from Sun Between Objects
Sun Grapefruit or 4°{10 em)
pomegranate
Mercury Table salt or 1/100° (0.3 ram) 20° (6 meters) &
sugar crystal
Venus Sea salt crystal 3100°(1 mm) 35°(11 meters) 5
Earth Sea salt crystal 4100 (1 mm) 50°(15 meters) 4
Mars Table salt or 2/100" {04 mim) 75°(23 meters) 8
sugar crystal
Asteroids Pollen, milled flour 3/1000° (70 micrometers) (41 meters) 18
[e.g. Ceras) or corn, or gelatin
Jupiter Wooden bead 1/3°(1 em) 255" (78 meters) 37
Saturn Pony bead 1/3" (8 mim) (marble) 470°(143 meters) 65
Uranus Peppercorn 17107 (3 mm) (peppercorm) 945" 288 meters) 145
Meptune Peppercorm 1107 (3 mm) |peppercorn) 1.480° (452 meters) 164
Pluto Fine sand Z11000% (170 micrometers) 1,950° (593 meters) 141
Alpha Centauri Grapefruit 1,800 miles Roughly the distance , ,
star system {3,000 kilomeaters) batwesan Washington, CO@A

D.C. and Mexico City



BREAK TIME!!

!I
15 minutes....Go

RESTROOMS

ccs

wvm r

MathCounts + Science Matters e
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First Quarter

Waxing Gibbous Waxing Crescent

Full Moon

\08 wako .-
e s

N AR - \S+
) New - Quarter Querter

[ @ \Ka\\;xg
Crescent’

Worin
CreScen

Waning Gibbous Waning Crescent

Third Quarter
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Books About the Moon

Faces of the Moon

Bob Crelin, Charlesbridge, 2009, ISBN 9781570917851

The Best Book of the Moon

lan Graham, Kingfisher, 2005, ISBN 0753459027
How the Moon Regained Her Shape

Janet Heller, Sylvan Dell, 2007, ISBN 1934359025
Dot to Dot in the Sky: Stories of the Moon

Joan Marie Galat, Whitecap Books, 2004, ISBN
1552856100

The Moon

David Jefferis, Crabtree Publishing Company, 2008,
ISBN 0778737314

SkyTellers: "Moon Phases"

The Moon: Earth's Companion in Space
Michael D. Cole, 2001, Enslow Publishers, ISBN:
0766015106

The Earth and the Moon

Linda Elkins-Tanton, Chelsea House, 2006, ISBN
0816051941

- : A National éarth ,arr -.__’,‘-- Jce ~lnitiativé that. | 2
‘ MM Ll‘brar ‘Connects NASA, %igi:-\,_,so their Communities

Songs and Poems About the Moon

"Moon-catchin' Net," Shel Silverstein
"Half Moonshine," Judith Viorst
"New Moon," D.H. Lawrence

"You know that Portrait in the
Moon," Emily Dickinson

"The Moon And The Yew Tree," Sylvia
Plath

"The Harvest Moon," Ted Hughes
"Under the Harvest Moon," Carl
Sandburg

"The Crescent Moon," Amy Lowell
"Moon River," "Moonriver" by Henri
Mancini

"Moonlight Sonata," Ludwig Von
Beethoven

— \ Cormeritones i Lesrsmy
\l-\ - @) of Scierce wamatrevn
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Stations!

Crater
Creations

Moon Ooze
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Apollo Program
Accomplishments

* 6 human landings

14 EVAs, total 80.1 hours

* Longest traverse 18 km

* 382 kg samples
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= July 20, 1969

Mission
commander Neil
Armstrong and
pilot Buzz Aldrin
gk SRS = n landed the lunar
e - . e ER U module Eagle on
e SR L TAEF R the Moon.
becoming the first
humans to walk on
the Moon.

Where were you?

e R A
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https://youtu.be/xUcYQ7slmRw
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https://youtu.be/oYEgdZ3iEKA
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What do
you see?
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Exampe Apoll Program

- Contact a local astronomy club to host a night sky
viewing!

- Invite patrons to explore Lunar Trek on library computers
- https://moontrek.|pl.nasa.gov/

- Watch the “International Observe the Moon Night”
webinar for programming ideas

- Show an inspiring video

- Facilitate an activity (or two!) from the Clearinghouse
“Moon” Collection!

\ l \ \ Cornerstones IELN”WQ
i =) of Science : transforms
PAOPIC SOBNCECENTER lives.



https://moontrek.jpl.nasa.gov/
https://www.youtube.com/watch?v=XCrJ3NflOpE

A National Earth §¢1' SpateSaie 'c'e Initiative that. 2 2

‘Connects NASA, PUBlIC labratessnd. their Communities
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Discussion

1) What kind of activities can you / can't
you do In your library?

Z2) What limitations do you encounter?
3) Brainstorm!




~4 billion miles

Hide

‘Look again at that dot. That's here. That's home. That's us. On it everyone you love,
everyone you know, everyone you ever heard of, every human being who ever was...in
the history of our species lived there — on a mote of dust suspended in a sunbeam.”

: Cornerstones Learning
S s @ - - COPA
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Different

types of
stars
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Types of Stars

“*Big
**Small

< Red
*Blue
*Yellow
**In groups
s*Alone

—~ L erst S Learning «
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form in
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Regular/ SmaIIStar

2003/10/28 06:24 UT
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Red Giant

Betelgeuse

Sun (1 pixel)
Jupher s nvisible 3t this scale

SiS Polux Arctirus &

Rigel  Aldebaran

—— gy
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White Dwarf

Small, but very hot
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Pistol Nebula and Massive Star HST « NICMQOS
PRCY97-33 « ST Scl OPO » D. Figer (UCLA) and NASA
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i [
Size of Star

[ |
Size of Earth’s Orbit

| I
Size of Jupiter’s Orbit

Atmosphere of Betelgeuse
PRC96-04 - ST Scl OPO . January 15, 1995 - A. Dupree (CfA), NASA
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Red Giant

Betelgeuse

Sun (1 pixel)
Jupher s nvisible 3t this scale

SiS Polux Arctirus &

Rigel  Aldebaran

—— gy
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What holds a star together?
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Let's Make a Supernova

https://rmpbs.pbslearningmedia.org/resource/nvbh-sci-stellarlife/wgbh-nova-black-hole-

apocalypse-stellar-life-cycles/

-

Learning ¢
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https://rmpbs.pbslearningmedia.org/resource/nvbh-sci-stellarlife/wgbh-nova-black-hole-apocalypse-stellar-life-cycles/
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Blg Dipper Star Clock

- Cut out and place “The Time Is” on top of the month/time disk

- Go outside and face north, holding the Star Clock so the
current month is at the top of the outer circle.

- Turn the black disk until the small picture of the Big Dipper
matches the real Big Dipper's position The current time will
appear in the cutout.

- Note: If daylight-saving (summer) time is in effect, you'll need
to add one hour to the indicated time.
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Come back after dinner for some night sky
viewing through telescopes!

A Cornerstones
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LPI Explre Series

https://www.lpi.usra.edu/education/explore/

Explere!

Jupiter's Family Secrets

Free fun space science activities for child and pre-teen programming

Explore provides hands-on space science activities and supporting resources for out-of-school time programs Life on Mars

at libraries, camps, museums, planetariums, librarians, and clubs. Use Explore to engage children and pre-
teens in the wonders of lunar exploration; the planets Earth, Jupiter, and Mars; rockets; staying healthy in Marvel Moon
space; and more!

Shaping the Planets

= The hands-on activities are easy, use readily available materials, and require little preparation time.

= The topics are designed to be flexible for different programs, including summer sessions, after-school Health in Space
programs, festivals, science days, and family events.
= Activities can be modified to fit the time available. Mars: Inside and Out!

. s Explore! Ilce Worlds!
View activities by category xplore! lce Worlds
Explore Earth's Climate
All About Ice

To the Moon

Space Exploration

5-10 Minutes Less than 30 Minutes Longer Experiments

’ £~A Cornerstones Learning ‘
@/ \ l J \ o LE2) of Science &mm EE:::&S.'OHM CO@A
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LPI Travellng Exhibits

https://www.lpi.usra.edu/exploration/education/exhibits/

Meteorites: Messengers of Mayhem Moon Rocks

Protecting our Home Moon Views: Rabbits in the Rocks
Treasure Hunt in Earth's Attic The Moon: Cosmic Decoder Ring
Earth’s Daughter

A Storm of Asteroids

Impacts: Delivering Death and

Fostering Life

Our Molten Moon: The Story of the First
About the CLSE Lunar/Asteroid Traveling Exhibits

Each exhibit consists of 3 single-sided banners, each of which measure 32 inches wide by 83 inches tall

when displayed. Each is packed inside a padded bag, and shipped in a large cylindrical plastic graphics
case, 40 inches high. Each banner consists of a stand, a telescoping pole, and the banner itself; all of these
components are in one unit. The stands should be arranged side by side.



NQQA National Aeronautics and

I Space Administration

Solar System Ambassadors Program

Home

Logout

Directory

Event Calendar
News & Nuggets
Resources

NASA Nationwide

Program Management

- , = s
l Return t‘g;'\m~

Solar System Exploration

Who We Are

Richard Stember is a NASA Solar System Ambassador volunteer who shares his passion for space with the public

Solar System Ambassadors

www.solarsystem.nasa.gov/ssa/home.cfm

Jet Propulsion Laboratory

California Institute of Technology

£~ Cornerstones iy Learning ¢
I i transform
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Who We Are

Directory of Ambassadors Directory of Ambassadors: Lonnie Morgan

Map ate e
| Biographical Information:
Lonnie Morgan Jr. is d p enthusiast. His goal I l share his j y d
exciternent about the m TJPL nd NASA hopes of inspiring f
generation to become future space explorers. A graduale of Eastmoor H\gn Scncol
and The Ohio State University, Lonnie reswdes m the Columbus, Ohio area with his
9 ‘wife Nicole, and two children, Isaiah and Jou

Lonnie Morgan Jr.

’

‘9 “Q

® % ?2" L
69 9 9 q’ )7 ‘?(,6 9 (9 r“w\v What's Up @ NASA

) F")”) Click here to contact this Ambassador. New Albany Liorary

- A Q o
y : \ : “'d 5'9 va 999 ?7?9 ’?’9 What's Up @ NASA - Your Solar Family

Past Events Hosted By This Ambassador:

Space Day 2001
Cockrell Hill Elementary School

P03 80 o
e 99 9079 g
92 Fe @ S

Columbus Public Library - Shepard Branch
Space Expedition
(Q The Charles School
3 9 (9 9 & Past Events Collaborated On By This Ambassador:

None So Far

Click here to view all upcoming events

Ambassador Directory: M
Ambassador Directory: Ohio

Wap data £2019 Google. INES! Imagary ©2015 NASA, TermaMatrics | Tarms of Use | Bscort @ map emor

« SSA s 21 years old, having started as the Galileo Ambassador
program in 1997

908 space enthusiast volunteers
« 50 states, DC, Puerto Rico, Guam, US Virgin Islands and US

citizens living abroad: Canada, Germany, Haiti, Netherlands,
New Zealand, Republic of Korea, Singapore, United Kingdom

£\ Cornerstones Learning ¢
\LAEE, @FRm i ComA
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OUR SPACE: Orion — it's far out!
AonEan

 Public engagement in a variety of venues

 CY2017 EBvents: 3,820
— Direct Audience: 1,037,795
— Indirect Audience: 20,067,574 readers/viewers/listeners

« Library events since 2001: 2,473 events reaching 282,569 people
« Some of us specialize...

\LAES, @SS e D CoOMA
60
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Home Directory of Ambassadors: Caitlin Ahrens
Biographical Information: Login : .
orap ) Fields marked with an asterisk (*) are required
Caltiin Ahrens Is a graduate of West Virginia University with bacheloe of sclenca Directory
degrees in Geology and Physics with an emphasia in Aslmunyslcs sne aleo holds a8
patent in earihquake sciences. Caitin enlered the graduale program in Space and SR
Planetsty Scienica atihe Universiy of Arkansas in £ 2015, }ief alks sre Event Calendar
custamized depending on e group and the lopic of mlerest, including anyting
Caltiin Ahrens astronomy-reialed Someatimes sha bangs her personal meteorta cobection for
Member Since 2017 cdemonstrabons. She has given numerous 13lks, In person and radio-dased, mvoiving
children and adults and aways 100k for opportunities to bring excitsment into the.

Ambassador's Name. Caitlin Ahrens

Your Name
Your Email

genesal pubkc about space sciances In her spare time, sha ks for chanty and Comments

Fayetleville, Akansas Ccollacts minerals.

Past Events Hosted By This Ambassador:

All About Mars
Kirksey Middle School

Star Quest XV
Graen Bank Observatory

Solar Eclipse 2017

Ao e Ay To confirm you are a human visitor, please check the box below.

(If the captcha does not display, dlick here )

Space in the Movies

Fayeftevili Public Library ™
Solar Eclipse 2017 I'm not a robot

Faystfeuilla Public Library rAPTCHA
Past Events C On By This

Submit
Hands on the Sun !
Explora Scientic

« SSA Website: https://solarsysteml.jpl.nasa.gov/ssa/home.cfm
 Directory Search by State or by SSA Name
« Email Ambassador using website form

« |If seeking several Ambassadors in an area, contact SSA Leads
at. ambassad@jpl.nasa.gov

ALAES" (@ SPoarstones NN D184 onsoms  COJDA
61
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« NASA Milestones: InSight Landing, New Horizons MU-69 Flyby
« Speakers: NASA Presentations, Summer Reading Programs
 Hands-on Activities: Science Days, Summer Camps

« Celestial Viewing: Solar Viewing, Evening Star Parties

 Your suggestions...

o Corners s
\LAE:. @Ssme B T COMA
62
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Night Sky Network

Astronomy Clubs bringing the wonders of the universe to the public 'f L5 "..::"' e W

Resources and
Potential Partnerships with
Astronomy Clubs

Vivian White
nightskyinfo@astrosociety.org
Astronomical Society of the Pacific




Night Sky Network

Astronomy Clubs bringing the wonders of the universe to the public
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.
Astronomy clubs bringing the wonders of the universe to the public Usermame Password

LUBS & EVENTS NIGHT SKY PLANNER OUTREACH RESOURCES ABOUT THE NETWORK

CURRENT LOCATION

Unknown

3,409,833 People

CLUBS & EVENTS

EVENTS IN YOUR AREA

30 Years Ago, We Visited Uranus

The plucky Voyager 2 space probe made its closest approach to the Uranus system 30 years ago this
month, giving humanity our first close-up glimpse of this cold, giant world. Voyager 2 made many 8:00 PM - 10:00
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Find Local CIubs

NIGHT SKY PLANNER

OUTREACH RESOURCES

CLUBS & EVENTS

ASTRONOMY CLUBS IN YOUR AREA
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In parthiership with the

N ,gﬁ‘* 5k y NEtwork : o ,_AS_trono'rfncal Society of the Pacific

. o
Astronomy clubs bringing the wonders of the universe to the public

CLUBS & EVENTS NIGHT SKY PLANNER OUTREACH RESOURCES ABOUT THE NETWORK SITE SEARCH

FEATURED

S RRENT LOCATION

Unknown

FOLLOW THE NIGHT SKY NETWORK o @

vf 36,601 Events held since 2004
B} 4,004,950 People Reached
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My Trip to Mars

Play a game to learn about the factors and
personnel involved in a human mission to
Mars.

* Roll one of the dice at each poster and follow the
instructions for the corresponding team member.

* Keep playing until everyone successfully completes a
mission!
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Mars InSight

https://mars.nasa.gov/insight



https://mars.nasa.gov/insight/
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Engineering
Design
Process

...in SPACE!
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Touchdown!

Build a shock-absorbing system that will protect two
"astronauts" when they land.

Follow the engineering design process to design and build
a shock-absorbing system out of paper, straws, and mini-
marshmallows; attach the shock absorber to a cardboard
platform; and improve the design based on testing results.

it COMDA
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How will you make sure the lander doesn't tip
over as it falls through the air?

BUILD

1.

First, design a shock-absorbing system.
Think springs and cushions.

Then, put your spacecraft together.
Attach the shock absorbers to the
cardboard platform.

Finally, add a cabin for the astronauts.
Tape the cup to the platform. Put two
astronauts (the large marshmallows) in it.
(NOTE: The cup has to stay open—no lids!)

Remember: No Lids!

A lander under
construction

& rlaz

1 E5) of Science

£~ Cornerstones m

Materials (per lander)
e 1 piece of stiff paper
or cardboard

e 1 small paper or
plastic cup

¢ 3 index cards

e 2 regular
marshmallows

e 10 miniature
marshmallows

e 3 rubber bands

e 8 plastic straws

® SCissors

e tape

g CoOMA
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© . Strange New Planet
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Takeaways

* For each step, the observers return to report their observations to their team.
The team needs to develop hypotheses and new questions about one of the
planets that will justify “funding” the next mission.

Your Goals Are To:
* Make inferences from observations

 Communicate your observations, inferences, and resulting questions to
their team

* Model the progression of space exploration missions

o Cornerstones Learning
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Tested & Approved STEM Activities
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Tested & Approved STEM Activities
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Tested & Approved STEM Activities

Space Probe

Background Image Credit: NASA
Inset Video Credit: NASA

COMPA
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Tested & Approved STEM Activities

Credit: NASA/Johns Hopkins University Applied
Physics Laboratory/Southwest Research Institute



(i é“'?::";‘ Orbiter; Cassini at Saturn

Tested & Approved STEM Activities

Background Image Credit: NASA / Jet Propulsion Laboratory - Caltech
Inset Videos Credit: NASA/JPL-Caltech/
Space Science Institute/Hampton University



Lander: Curiosity Rover on Mars

Tested & Approved STEM Activities
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Make Your Own
Strange New Planet
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Preparing the ’Planets

Use a large (4”-8") Styrofoam ball as the
base

A strong magnet (such as a cow magnet)
could be inserted if campers will examine
the planet’s magnetic field

Use modeling clay in a variety of colors to depict features

Planet surface features such as clouds, craters, ice caps, and
volcanoes can be created or added using clay, cotton balls, gauze,
toothpicks, and other craft materials

Decorate the planet with beads, stickers, sequins, candy, marbles,
scents (optional), etc., to make the object interesting to observe

Optional “life” samples can be added, such as whole cloves or
small edible green leaves (i.e. thyme), candies, etc.

A grape “moon” could be attached with toothpicks

o Cornerstones Learning
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TIME FOR LUNCH
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Health in Space
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AM radio

Amateur
radio

Radio

Aircraft
communication

Microwave
oven

TV Remote
Control

Infrared Microwave

Night vision
goggles

UV light
from the Sun

TR . Airport security
“1’."1 ) scanner

PET
@ scan

! Terrestrial
gamma-ray es Learning ¢
t~‘ flashes wg:mm EE lmnsrov?ns CO‘DA

lives.

Gamma-ray X-ray Ultraviolet Visible
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* After creating a UV kid from chenille sticks and
UV beads, design and test clothing or other
protection from the Sun’s ultraviolet light.

* Conducting science—creating a
hypothesis and testing it

g COMMA
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* Use to connect concepts:

* Conducting science—creating a
hypothesis and testing it

* Just like we need to keep ourselves safe
from sunburn, astronauts need to protect
themselves from radiation in space

e Our Earth’s atmosphere helps to shield us
from some radiation

e Other ideas and connections?

& Az @S
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Implementatlon Discussion
Collaboration/Reflection

* What 2019 Summer Reading programs are you
currently planning/thinking about

* What barriers may present themselves?

* How can you modify activities to suit your needs?
(ie, for younger or older patrons)

A Cornerstones
& ALaz @sunee




5 : A Natio IE rth andSpateSaence initiativ e that. : 5 . g%?&(_r _“-.;::::::1 3
; w Ibrar C nnnnn tS NASA, Pub _1 ATies ;Jr“' their Communitie i ” 1. ;
, ) »

How Can We Help YOU"

Have you planned any programs
already? Please share!




