


Video can be viewed at:

http://youtu.be/a6O1 XfxEAA
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® Science operation for the Hubble Space Telescope

= INSTITUT

® Science & mission operations for the James VWebb Space Telescope

® ‘\We enable world-class scientific research

% |00 active research scientists.

Office of Public Outreach.

* Professional educators as well as scientists are an integral part of




Where does STS5cl fit In

Offices of 4 Mission

Communications Directorates
& Education

Aeronautics Research

Human Explratin
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Space Technology
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NASA!

|0 Field Centers

NASA advances its goals through a wide-range of partners
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Public Impact after SM4 -

Hubble In the News science
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Science is the new Space Frontier



News of Discoveries Reaches Student
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Amazing new
pictures from
the Hubble
Space Telescope
are revealing

| theuniverse's

| deepest secrets

* Meltwater News



* Meltwater News




Neptune Satellites and Ring Arcs

Hubble Space Telescope = WFC3/UVIS

4 ('p,’espina
A

@® Larissa

NASA and ESA

STScl-PRC13-30a

* Meltwater News



* Meltwater News
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Hubble Hubble Explore Education & Reference Desk The Future: Webb

Discoveries Telescope Astronomy Museums Telescope

Home NewsCenter Gallery

2 million visits/month

I
.06 NewsCenter »

<oy ’*\‘a“ . e T

Hubble Finds Dead Stars "Polluted’

HUBBLE'S.UN

150 million hits/month - U e
o~ unfiltered

with Dr. Frank Summers

The wonders of the universe, explained for youl

Inbox Astronomy i
~40,000 subscribers fmﬁe T | Gallery > o~
5‘j " Q"\ L o™ S Visit the archive.

I Pcture Altun Webb Telescope »

Spéc‘laeular pictures of stars, galaxies,

160 questions/month

L nebulae and more. Catch the best of . -
2 Avallable on the i Hubble's extensive portfolio.
@& iBookstore §~

HUbbleSite iS IO% ceT e e Get Involved! »

HubbleSite App ~ =V

PY Explore opportunities to collaborate with « ! g
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IR P detect. Learn about Webb, its
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D xbﬂiﬂg;am Hubble in Action o
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The Discoveries » The Telescope » EDUCATORS
Hubble's scientific achievements : How it operates and what it Get the latest astronomy tools
A E |.| R I [I U S MIN D S S\ can do for your classroom. Visit our
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ONLINE OUTREACH

2 million visits/month

150 million hits/month

Inbox Astronomy
~40,000 subscribers

| 60 questions/month

HubbleSite is 10%
of NASA'’s online

traffic

THE

WeBBY
AWARDS

citézen science

FIND PROJECTS WHERE YOU CAN [T I
PARTICIPATE IN SPACE ——
DISCOVERIES e

. planethunters.org
R S

Get involved in the research and participate with
the teams analyzing space data.

With your help, Planet Hunters is looking for planets around

The number of active space-based citizen science projects is
other stars.

always changing. Please check back for updates and new
listings. Find new planets by looking at how the brightness of a star
changes over time.

This page offers a list of citizen science projects using data in the Such changes observed by NASA's Kepler spacecraft can
Mikulski Archive for Space Telescopes (MAST). indicate the presence of transiting planets.

Planet Hunters

Galaxy Zoo: Hubble

The Andromeda Project

~* " THE ANDROMEDA PROJECT i, -
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Hubble Hubble Explore Education & The Future: Webb
Discoveries Telescope Astronomy Museums Reference Desk Telescope

2 million visits/month

Home NewsCenter Gallery

000

NewsCenter »

S ™ - “'.'ﬂ)‘
5 > v Latest news ¢
3 ~3 N . s - . g Hubble Finds Dead Stars "Polluted’
B*l:'EiS l | N | R S E . with Planet Debris .
- / " 5 \ \ » 3
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Inbox Astronomy - f T ountirered

~40,000 subscribers '

150 million hits/month

Want more?

Visit the archive.

| oyrek Webb Telescope »

| 60 questions/month

éfvag:;";'ére -.
HubbleSite is 10% ——

4 v -/@
f N AS A’ n I 1 n | HUbPIeSIte APP Explore opportunities to collaborate with R
0 S O I e o . T experts, contribute your time and i The Webb Space Telesoope',

Spéc‘lacular pictures of stars, galaxies, .
nebulae and more. Catch the best of . (video podcast)
Hubble's extensive portfolio.

| ! % ;- talents, or just have fun. Hubble's successor, will see in
*lml | (TS : infrared, the light emitted by
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The Discoveries » The Telescope » EDUCATORS
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ONLINE OUTR

Education
MUSEUMS

2 million visits/month

150 million hits/month

Inbox Astronomy
~40,000 subscribers

| 60 questions/month

HubbleSite is 10%
of NASA'’s online

traffic

THE

WeBBY
AWARDS

£ Avallable an the

@& iBookstore

~wgd

F |
GET THE 1BOOKS [

Hand-Held Hubble »
Need a

scale model of
the Hubble Space Telescope!

-ACH

Bring the marvels of the universe to your classroom or audience. Our sister sites provide a
multitude of resources for use in schools, museums, science centers and planetariums.

AMAZING SPACE »

e Amazing Space Web site draws on
velations from the Hubble Space
elescope to create materials and online
roducts that teachers can use to reach
udents in grades K-12. Students can use

ne site to research homework assignments,

roject ideas and more. -

RS -

HUBBLESOURCE »

Online Explorations: Web-based
activities that tackle topics from comets to
black holes. Construct a galaxy, plan a
NASA mission, learn the history of the
telescope, and more.

The Star Witness News: This newspaper
brings you the latest from the Hubble
Space Telescope with easy-to-understand
language, graphics and illustrations.

Teaching Tools: A complete listing of all
Amazing Space's activities, along with
descriptions, related materials, and
directions for using them in the
classroom.

ind Hubble-themed exhibits, video, images, film and expertise for
useums, planetariums, science centers or similar venues.

swSpace: Transform a corner of your exhibit hall into an
ver-changing kaleidoscope of astronomy presentations. Learn about
ur internet-fed, self-updating exhibit, ViewSpace.




ST5cl EDUCATION PROGRAM

We bring the universe to the formal and informal education communities,
and engage educators and students in the adventure of scientific discovery.

Unique Content, Educator-Scientist Teams,
Research-based, Evaluation (internal/external), Partnerships, Diversity




Affinity
for Astronomy

Astronomy and Hubble
embody STEM
cience on a grand scale

echnology in telescopes
ngineering marvels as tools

athematical extremes

Middle-School
Target

“If educators don't capture students’ interest
and enthusiasm in science by grade 7/,
students may never find their way back to

science.” lja

US STEM
Education Goal

100,000 excellent STEM teachers
| million new STEM graduates

STScl Strategy

* Scientist-Educator partnership
* Rigorous development and evaluation
model to produce products of high
quality and impact
* | everaging strategies to extend reach
* Strategic partnerships
* Master Teachers
* Online access



Needs Assessment

« Determine needs of target audience
« Evidence-based literature review

* |dentify national education standards

O

Make a Design Plan

« |dentify measurable goals and objectives
* Develop a logic model

O

Make a Prototype

« Create a prototype

* Development team reviews prototype

» Ensure pedagogical and scientific accuracy

» Ensure alignment to national education standards

O

-very product Is standards-based,
evaluated for impact

Pilot Test

* Provide a completed version for a
small target audience testing or review
* Revise as necessary

Field-Test

« Test with a representative sample of external users
* Revise as necessary

O

NASA Product Review

 NASA Earth and Space Science Education
Product Review carried out by the
Institute for Global Environmental Strategies (IGES)

&

eld-tested anag

O

Dissemination To Partners

O
Impact

« Summative evaluation
* Learning outcome study
* Impact study/follow-up
+Adoption by State Departments of Education,
school districts, colleges of education,

and professional education associations

O

Reach

+ Formal Education
Teachers
Students

+ Informal Education



EXAMPLES OF STRATEGIC PARTNERSHIPS
AND REACH (How a small team serves a BIG COUNTRY)

TEXTBOOKS /

ORGANIZATIONS Rehaka=b o N 1ES
SURMSILI, Johns Hopkins Universi
Space Grant Consortia Houghton Mifflin o gtat Un M i .ty
L earning.com Lawrence Hall of Science . = g.a c I 5|ty.
WorldWide Telescope INSTA SciGuides Unlver.s.lty ) b ?t ~
American Library Association Brooie/Cols i
| ry : McGraw-Hill Georgia State University
National Federation of the Blind T California State University,
Night Sky Network Scholastic Sacramento
Spitz Digital Institute Open Court Penn State University
Maryland Science Center METeM1|ET Virginia Tech University
The After-School Institute Baltimore County Curriculum Immaculata University
& Star Lab Program
STATE DEPTS. eerersity
organ State
. 24 B AT . Baltimore City After School Institute
Ohio, Texas, Utah, South Carolina, Women’s Collaborative Project
Colorado, Hawaii, California Tactile Astro

Adopted in 27 states, but used in all 50. STEMcx



ONGOING IMPACT STUDIES

Ongoing education impact study at 1400 venues - a small subset of
users - confirms our materials are useful and effective

m Colleges and Colleges of Education Using Amazing Space (207)

School Districts Using Amazing Space (345)

# K-12 Schools Using Amazing Space (365)

@& Training Materials Distribution (401)

@ Informal Science Education Venues (104)




SUMMARY OF ST5cl METRICS

FORMAL EDUCATION—/2 million teachers, 6 million students per year at a cost of 25¢ per
student per year

K-12 students: Direct Interactions 2,000

K-12 Teachers: Direct 1 100 Through Master Teachers, a further 55,000 teachers and
Interactions ’ 1.7 million students reached

Materials used in all 50 states, integrated into programs of

N e
K-12 engaged 6.7 million more than half the U.S. state departments of education

STScl’s Amazing Space website is integrated into Ohio’s

K-12 teachers engaged 520,000 required pre-service educator training program, reaching over
20,000 educators.

*McRELconducted a learning outcome study showing that students using STScl's Planet Impact would score |3 percentile points
higher than a control group on a standardized test.

INFORMAL EDUCATION (e.g., museums, libraries) — 9 million people per year

Preliminary result by Cornerstone Evaluation Associates
Participants/Observers 9 million LLC of library program measured ~30% increase in
astronomy book check out rates




SUMMARY OF ST5cl METRICS

PUBLIC OUTREACH — 24 million people per year

Outreach: Direct
Interactions 46,000

" HubbleSite receives 2 million visits per month
Outise 24 iy (10% of NASA’s online traffic)

NEWS — over 100 million potential readers every two weeks

Outreaqh: Direct 28 per year Average circulation per release 140 million
Interactions

Outreach 3,300 per year Total circulation per year 3.8 billion
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On the Brink of a Remarkable Opportunity for NASA
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Astronomers :

5
27
3"

4-

he End of the Dark Ages

ne Assembly and Evolution of Galaxies

he Birth of Stars and Planets

he Origins of Life

Public

3.

-M

for NASA

How did the .Univ,erse form?
2.

How did we get here!?

s our Solar System unique!?

4.Are we alone?!
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IWST AT SXSW.

15,000 visitors i

media stories
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IWST AT SXSW.

15,000 visitors in 3 days — 40+ media stories

i See your world
WY through a different light.




IWST AT SXSW.

15,000 visitors in 3 days — 40+ media stories




IWST AT SXSW.

15,000 visitors in 3 days — 40+ media stories

Welcome to Committee on Science - U.S. House of Representatives | Committee on Science - U.S. House of Representatives

udg...ce Reports CostcoAtticFan Jason Kalirai...oogle sites) SXSW ¥ Innovation ¥ 'ersona HouseRepair...andscaping ¥ ceTimeActivities ¥ Bankin g/B ills/Retirement ¥ Popu

--OIT'H"-‘
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o) CE ANB'T’ECHNOLO

Lamar Smith
Chairman

About Hearings & Legislation News Subcommittees Initiatives Contact Us

Congressman Smith Tours
James Webb Space Telescope
Display at SXSW

LI TERL L]




WST AT SXSW

15,000 visitors in 3 days — 40+ media stories

Membeeship Services  Jo Cars  Real Estate  Subscribe  Reatals  Weekly Clrculars  Custom Publsd

See how easy it is to find
someplace unforgettable

-~
o~ -
s Times  science i irs. et Rwow> 5
LOCAL US, WORLD BUSINESS SPORTS ENTERTAINMENT HEALTH LIVING TRAVEL OPINION O WEEKLY AD
BREAKING PHOTOS VIDEO CRIME OBITUARIES WEATHER TRAFFIC CROSSWORDS SUDOXU HOROSCOPES

TRENDING NOW A HERKIMER NY. | PIDAY | POPE FRANCIS | GOOGLE READER | KOSE BRYANT | SXSW 203
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SCIENCE Now ( \ L Recommended on Facebook Ellke 431k

NASA James Webb Space Telescope model lands
at South by Southwest

M LCommenss 2 Erad [JSeare 83

LexisNexis® Sales
Intelligence Solutions

@ LexisNexis

> You Missed It...

Sale of Staples Center
A full seale mede of NASA's James Webb Space Tdlescope will de a1 South by Southwest in Austin, Texas, this weskend. owner AEG s halved
Neethrop Geumman officlals say they hope to st the Geirness Warl Record for the largest outdoor astronoay lesson
Senday evring, (Neethrop Grumman / April 6, 2003)

By Amina Khan

k8, 2013 | 413 pt Futurist predictions

become 2013 reality

Braving the raln, scientists and engineers have rolled out &
full scale model of the NASA Jamwes Webb Space Telescope at

Hubble spats d"mm“cd“_ South by e«1. The public will get an up-close look at . Photos: A moder home
of universe's commic dawn the telescope, which will look deep into the cosmos for for the fx;m.il,\‘




IWST AT SXSW.

1500% more tweets — Guinness World Record - Beyond Hubble Panel

f:-h Nathan T. Wright

Sl I've died and gone to nerd heaven Learning about the James Webb
Space Telescope (Hubble 2.0!) @NASAWebbTelescp #nasawebb
sxsw #NASASXSW

Expand 4~ Reply 13 Retweet W Favorite *** More

Wired ©wirec 3 viar

m NASA brought their A-game to SXSW this year... A giant model of
the Webb Telescope? Yes please! #wiredsxsw
instagram.com/p/Wp6Y8elWmK/

Expand 4~ Reply 13 Retweet W Favorite *** More



IWST AT SXSW.

1500% more tweets — Guinness World Record - Beyond Hubble Panel
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IWST AT SXSW.

1500% more tweets — Guinness World Record — Beyond Hubble Panel
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Inspiring the next generation of scientists and




IWST AT SXSW.

1500% more tweets — Guinness World Record — Beyond Hubble Panel
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The Implementation
201 1-2012 — pilot project
8 CA schools




2012-2013 — 12 schools completed the project
CA,PA,NC, TX,and MT




2013-2014 — 135 schools want the project

AL (1),AK (1),AZ (3),AR (1), CA (40),CO (1), CT (1), DE (1) DC (I),FL (3), GA (6), D (2),
IL (2),IN, 1A (2),KS (1), KY (1), ME (1), MD (10), MA (2), MI (2), MN (2), MS (0), MO (1),

MT (2), NE (1), NV (3), NH (3), NJ (1), NY (2 ),NC (8), OH (1), OK (1), PA (3),RI (1), SC (3),
SD (1), TN (4), TX (3), UT (8),VT (3),WV (1),WI (1)
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MORE INFORMATION

EDUCATION AND BLI

NASA MISSION EPO METRICS '° NASA S I\/l D I\/l issio nS:

http://nasamissionepometrics.com

SISO N OO C STSCI Office of Public Outreach:

http://outreachoffice.stscl.edu

We share scientific knowledge of the
universe in ways that inspire, excite,

challenge and educate.

3 : .
N "~

Education Outreach Astrophysics Forum



http://nasamission-epometrics.squarespace.com
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http://outreachoffice.stsci.edu/evaluation/

SPACE TELESCOPE SCIENCE INSTITUTE



FEDERAL SCIENCE, TECHNOLOGY, ENGINEERING,AND
MATHEMATICS (STEM) EDUCATION

5-YEAR STRATEGIC PLAN

KEY ELEMENTS OF THE
STRATEGIC PLAN

* Partnerships among school districts and

universities, science agencies, businesses, and

other community partners to transform
teaching and learning.

* Improving the delivery of evidence-
based STEM teaching to maximize
undergraduate retention.

* Ensure that informal STEM education
materials are aligned to what students are
learning in the classroom.

KEY ELEMENTS OF STScl’S
EDUCATION PROGRAM

* We have over 500 partners including
colleges and universities, schools and
school districts, education organizations,
science organizations, museums, planetaria
and libraries.

* We train pre-service educators and
college faculty using the latest STEM
educational research and real-world
connections.

* All education resources are aligned
to national education standards and
support core curricular topics.



Alignment with the President’s 5-Year

Prepare 100,000 excellent new K-12 STEM
teachers by 2020.

Graduate one million additional students with
degrees in STEM fields over the next |10 years.

Support a 50 percent increase in the number of US.
youth who have an authentic STEM experience each
year prior to completing high school.

Increase the number of students from groups that
have been underrepresented in STEM fields that
graduate with STEM degrees in the next 10 years.

Design graduate education for tomorrow’s
STEM workforce.

~ducation Strategic Plan

We train over 2,000 educators per year in STEM using evidence-
based approaches. We target master teachers, who train up to
55,000 additional teachers. Our materials are used by an estimated
| /2 million teachers across the nation, and have been adopted by
more than half the state departments of education.

We reach approximately half the enrollment in all U.S. public middle
schools, when students are most vulnerable to abandoning STEM.

We use a network of over 500 partners to disseminate
resources that encourage active learning (i.e., analyzing
data, conducting research, reporting findings, etc.).

STScl's programs are designed to target diverse
audiences that reflect current and future
demographics of the space science workforce.

To date, Hubble has supported:
350 undergraduate interns
2,800 grad students

2,200 postdocs




STSCI COMMENSURATE WITH NASA’S BEST

ISS INVESTIGATIONS Teachers

ISS TOTAL OVER 12 YEARS 43,197,540 2,828,630

ISS TOTAL PER YEAR 3,599,795 235,719

STSCI FORMAL ED/YEAR¥* 6.7 MILLION 520 THOUSAND

STSCI INFORMAL ED/YEAR* 9 MILLION

*Numbers exclude outreach. Detailed breakdown of STScl metrics can be found at http://outreachoffice.stsci.edu/education-metrics.



http://outreachoffice.stsci.edu/education-metrics
http://outreachoffice.stsci.edu/education-metrics

NASAWavelength Hosts all Peer-Reviewed, Standards-Aligned
SMD Education Products

* Contains nearly 2,000 resources for K-12
formal, higher, and informal education +
homeschoolers

Browse our colletions * Designed and field-tested with user in mind

Audience Topics

— Resources are divided by subject area and

grade levels

— Search filters include type of assessment,
instructional strategy

* Incorporates research-based best practices for

digital libraries

http://nasawavelength.org * Includes “strandmaps” that graphically

illustrate connections between concepts as
well as how concepts build upon one another
across grade levels

> Every SMID education product is accessible
via NASAWavelength



Scientist-Educator Partnership

The purpose of this partnership is to transform science data into
useful, grade-appropriate, educational products and programming
while maintaining scientific accuracy and integrity.

Scientists bring... Educators bring...

* Knowledge of astronomy/ e Knowledge of science education
space science pedagogy

® Knowledge of science research e Knowledge of target audience needs
and data (student/teacher)

® Ability to communicate ® Knowledge of national education
science content to non- standards

scientists




STATE DEPARTMENTS OF EDUCATION
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STSC| EPO PROGRAMS FOR
UNDERREPRESENTED GROUPS

* IWST SIP Project

* [actile Astronomy

* WWomen's Science Forum
e STEMcx

* Work with Baltimore City Public Schools (professional
development & SABES curriculum project)

* The After-School Institute (professional development for
Baltimore City after-school programs)

* Visions of the Universe traveling exhibit

* Girl Power event

* Expanding Your Horizons event

* Support for Baltimore City’'s Project Astro program

* Maryland MESA Partnership/Pre-College Fair

* Morgan State University - Innovative STEM Conference

* Delaware AeroSpace Education Foundation (professional
development for rural teachers w/limited access to NASA)

* OPO high school internship program

* New Partnership with the Family League in Baltimore City
— Baltimore City STEM Steering Committee



DIVERSITY

An essential element of our program Is to ensure that our audiences are diverse,
reflecting the various communities that make up the United States and the desired future
demographic of the NASA workforce. OPO specifically embeds diversity into programming
efforts, based upon a diversity plan developed by OPO and approved by NASA in 2006.

SPACE TELESCOPE SCIENCE INSTITUTE



NASA SMD E/PO Supports the 5-year Federal
STEM Education Strategic Plan

Do What We Know Works

* Partner scientists and science educators

* Build programs on audience needs and educational research findings

e Use strategic partnerships to cost-effectively reach broad and diverse audiences
 Recognize one size does not fit all in engaging a nation of diverse learners

Learn More About and Share What Works

* Grounded in rigorous reviews, evaluation, and data-driven decisions
e Gather and disseminate findings on audience needs

* Professional development for E/PO practitioners

Increase Efficiency and Cohesion
 Minimize duplication and fragmentation
* Maximize collaboration and return on investment

Identify and Focus on Priority Issues

 Broaden and deepen the STEM experience in K-12 STEM Teacher Education, STEM Engagement,
Undergraduate STEM Education, and Serving Groups Traditionally Underrepresented in STEM.



NASAWavelength Hosts all Peer-Reviewed, Standards-
Aligned SMD Education Products

& NASAWAVELENGTH
g A Full Spectrum of NASA Resources for Earth and Space Science Education

Home About News&Events Data&Images Strandmaps

Browse our collections
Audience Topics

Search for Resources

http://nasawavelength.org

Contains nearly 2,000 resources for K-12
formal, higher, and informal education +
homeschoolers

Designed and field-tested with user in
mind
— Resources are divided by subject
area and grade levels

— Search filters include type of
assessment, instructional strategy

Incorporates research-based best
practices for digital libraries

Includes “strandmaps” that graphically
illustrate connections between concepts
as well as how concepts build upon one
another across grade levels

> Every SMD education product is
accessible via NASAWavelength





