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Astronomy Data ' - .

In the “old days” astronomers took photos.
Starting in the 1960’s they began to digitize.
New instruments are digital (100s of GB/nite)
Detectors are following Moore’s law.

Data avalanche: double every 2 years

/ Total area of 3m+ telescopes
/ in the world in m2, total
number of CCD pixels in
/ Megapix, as a function of
> 4 - time. Growth over 25 years is

W a factor of 30 in glass, 3000

In pixels.

\
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Astronomy Data -~ .

- Astronomers have a few Petabytes now.
- Data doubles every 2 years.

- Data is public after 2 years.

- So, 50% of the data is public.

- Some have private access to 5% more
data.

- How do | get at that 50% of the data?
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New Astronomy- Different! .« ,

- Data “Avalanche”
- The flood of Terabytes of data is already

nappening, whether we like it or not
Present techniques do not scale well

Drinking from the “Fire Hose”!

- Systematic data exploration
- Will have a central role
- Statistical analysis of “typical” objects
- Automated search for the “rare” events

- Digital archives of the sky

SDSS
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Data Intensive Science -~ .

- Data avalanche in astronomy and
other sciences

- Need new paradigm to deal with it
- Old file-based solutions do not cut it
- Old programming models don’t work
- Scientists need to learn new tricks
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Data Intensive Science Tools -~ ‘

- Databases instead of files (DBMSs)

- Data integrity ensured

- Optimized data access (DB indices)

- Ability to define methods on data

- Do the science /nside the database!

- Bring the analysis to the data, not vice-versa

- Scalable (parallel) data access
- High-speed transport protocols
- Move the data rapidly when necessary

- Asynchronous Web services
- Web browsers cannot handle data volumes
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SDSS

Virtual Observatory -~ .

Premise: Most data is (or could be) online

So, the Internet is the world’s best telescope:
- It has data on every part of the sky

- In every measured spectral band: optical, x-ray, radio..
- As deep as the best instruments (2 years ago).

- |t is up when you are up.
The observing conditions are always great
(no working at night, no clouds no moons no..).

- It’s a smart telescope:
links objects and data to literature on them.

World-Wide Telescope coming soon!
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The Sloan Digital Sky Survey ’T .

Apache Point Obs., NM SDSS Sky Coverage  © SDssvga-m With 54CCD c

Digital map in 5 spectral bands covering Y4 of the sky.
Will obtain 40 TB of raw pixel data.

Photometric catalog with more than 200 million objects.
Spectra of ~ 1 million objects.

Data Release 6 - DR6: 350 M images, 1.1M spectra.

Next release ...
Data Release 7 - DR7: 400 M images, 1.2 M spectra.

.
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http://www.sdss.org/

' s

Ground-breaking Instruments

Multi-Fiber SpectroGraph (JHU)
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An Ambitious Survey

Congress

Before SDSS,
galaxies wit
parameters

3 Wlth SDSS ' CRCT LR e . 5400 hot Mpe

A thousand-fold increase in the amount of
data!
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SDSS Data Releases

2TB

3TB

DR2 DR3
2006 2007

Rel Date CAS Size | Images | Spectra| Sq Deg CAS Mirrors
DR6 | 6/29/07 5TB 300 M 885k 8520 Hungary, India

JHU,Portsmouth,STScl,
DR5 [ 6/28/06 4.5TB 240 M 740k 8000 urgar, Mesea
DR4 [ 6/29/05 3.8 TB 180 M 608k 6670 JHU, India
DR3 | 9/27/04 3 TB 141 M 478k 5200 JHU,India,Portsmouth
DR2 [ 4/15/04 2 TB 88M 330k 3324 JHU, UPitt, SDSC, Germany

JHU, SDSC, CDAC, UPitt
DR1 [ 6/15/03 1 TB 53M 186k 2099 UK, Germany, Japan, India
EDR | 6/06/01 200 GB 14M 54k 462 JHU, SDSC, UK (ROE), Japan

<

SDSS
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SDSS Data Overview

Data Archive Server (DAS)
FITS files (raw data)

Images, spectra, corrected
frames, atlas images, binned
images, masks

Online form-based access

.. L]

Catalog Archive Server (CAS)
Science parameters extracted to catalogs
Stuffed into relational DBMS (SQL Server)

Heavily indexed, optimized
Online access via SkyServer
Several levels of access, query tools

—Reyne-aidrugetiileretrieva

"9 5055 Dota Mulunsn & - Hozitls Firelox .
Bl EM Yow Hgory ok b teb

SDSS
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< Sloan Digital Sky Sur

Home Tools 50L Search  Schems  Finding Chart ~ Download  Projects  DRS DA ite Search elp
Walcomn to the DRS Catalag Archive Server providing
public access to SDSS data for professianal astronamers. Data Release 5 (DRS)
LR What's e in MK
D at a -‘ = =

Release ' skyserver.sdss.org



http://www.sdss.org/
http://www.das.sdss.org/
http://www.sdss.org/
http://www.sdss.org/

The CAS Databases | B

<

SDSS

| ’ .| SDSSPipelines <>

Processed data is stuffed into a commercial relational DBMS
- Microsoft SQL Server 2000

Allows fast exploration and analysis - Data Mining

Two versions of the sky: Best and Target
- Target is version of sky on which spectroscopic targets were chosen
- Best is latest, greatest processing of the data
- 2 DBs for each release, e.g. BestDR3 and TargDR3

Heavily indexed to speed up access - HTM + DB Indices
Short queries can run interactively.
Long queries (> 1 hr) require a custom Batch Query System.
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SkyServer Web Access - &

Supports several levels of SQL access
- Novice/casual users
- Radial (cone) and Rectangular search

- Intermediate/astro users
- Imaging and Spectro Form Query
- Expert
- Free-form SQL, Object Crossid (upload RA/dec list)
- CasJobs workbench environment (MyDB)
Visual tools
- ImageCutout service
- Finding Chart, Navigate/browse images, image lists
- Explore tool
- Detailed info for each image object, including spectrum
Downloadable interfaces
- Emacs, Java tool (sdssQA), sqglcl (command-line)

http://cas.sdss.org/, http://skyserver.sdss.org/
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http://cas.sdss.org/
http://skyserver.sdss.org/

<

SDSS

Query execution time o clapsed
follows power law . cpu
queries under a

minute

ong ducres I ||| ||‘H|II

Execute long queries L

Short and long queues (short=1min, long=8hrs)

Provide user workspace DB - MyDB

- Reduce network traffic from repeat and intermediate results

Vast majority of o rows
Separate short and I
in batch mode
Strictly limit time of query in a queue
- Allow sharing of query results between user groups
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CasJobs and MyDB ; '

Batch Query Workbench for SDSS CAS

- Queries are queued for batch execution
- Load balancing - queues on multiple servers
- Limit of 2 simultaneous queries per server
Short (1 minute) queue for immediate mode
- Query aborted after 1 minute

MyDB personal database
- 1 GB (more on demand) SQL DB for each user
- Long queries write to MyDB table by default
- User can extract output (download) when ready
- Ability to share MyDB tables with other users via group
visibility
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M y D B F e at 3 SDSS Query / CaslJobs

iDsS

- Tables
- Views

- Functions
- Procedures

.- Extract
- Publish |
- Create

Procedures

[Sortby... B [Noactions... |
fBoundaryCircle
fBoundaryField
fBoundaryPrimary
fBoundaryRun
fBoundarySegment
fBoundaryStripe
fBoundaryTiGeom
fBoundaryTiPrimary
fCamcal
fCoordsFromEqg
fCoordType
fCoordTypel
fDatediffSec
fDistanceArcMinEg
fDistanceArcMinXYZ
foMS

fDOMSbase
fDocColumns
fDocColumnsWithRank
fDocFunctionParams

fFieldMaskh
frieldQuality
frieldQualityM
frirstFieldBit -—
frootprintEq IF
fFramesStatus
fFramesStatusN
fGetDiagChecksum

fGetlpegObjects
fGetlat
L4 fGetlon
fGatlonlLat
fGetNearbyFrameEqg IF
fGetNearbyObjallEg
fGathaarbyOBAINYZ e
fGetNearbyObjEq IF
( ] e n al I I e fGetNearbyObiXYZ e
fGetNearbyTiledTargetsEg IF
fGetlearestFrameEg iF

fGetNearestFrameidEg
fGetNearastObjallEq
fGetNearestObjEg 1F
fGetNearestObjIdAllEg

fGetNearestObjldEg

fGetNearastObjidEqMade

fGetNearestObjIdEqType =
fGetNearestObjYZ

% fEetObjectsEqg e
. fGe ji ask i
A. Thakar & J. Raddick,| fezonremase: -

fGetObiFromRectEg
‘ D" 5§ Find: |ingen

57 Yahoo! M... | e

Help Tools Query History MyDB Import Groups Output  Profile Admin  SkyServer
fEtaFromEq
Tables

fEtaFromEg (Bra

1 @cx = cos({radians(@desc))* cos(radians (fra-95.0)
= co3(radiang {fdec))* sin(radians(@fra-95.0)
= ain(radians(B@d=c)):

~degrees{azin(fcx)) ;

and fcz = 0.0)

le-16;

degrees (atn2 (Bcz, Bcy) | -32.5;
= [eta;

@lambda < -180.0
@Blambda >= 180.0 S

= @lambda+360.0;
= @lambda-360.0:

@lambda = 180.0-@lambda;

feta = Reta+l80.0;

@lambda < -180.0 SET @lambda = @lembda+360.0;

@lambda >= 180.0 [ @lambda = @lambda-360.0:

Beta < 0.0 SET @eta = Beta+360.0;

Beta >= 360.0 SET Beta = Beta-360.0;
{@lambda) = 90.0 SET @eta = 0.0:

feta « -180.0 fBeta = feta+360.0;

Beta >= 180.0 feta = @eta-360.0;

Beta » 57.5 — 90.0-32.5

fBeta = @eta-180.0;

1 Beta

| Highlightall I~ Match case

Logout

I
I
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Job Management

9 Mozilla Firefox

- Asynchronous

-Separate query
and output jobs

- BatchAdmin DB
keeps track of
session, jobs,
servers, queues
and user
privileges

-Job History page
allows user to
monitor, cancel,
and resubmit
jobs

R

SDSS
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File  Edi

-

k

http: S, |

hktp: |

N4 SDSS Query / CasJobs

DS
Horme Help Query Histary MyDBE Import  Groups Qutput Frofile
Fefresh this page to get latest info
Status Target Submitted Name Like
[an - (| B [This weele M| |
Name Query Target Submited
Info My Query select * from servers Batchadming/l  1/21/2005 10:29:42 AM
Info My Query SELECT top 10 dbo fSDSS(objld) as ID DR4/500  1/20/2005 5:17:36 PM
Info My Query SELECT top 10 dbo fSDSS(objld) as ID DR4/S00  1/20/2005 5:07:31 PM
Info My Cuery drop table mytable_3 MyDBf1  1,/20/2005 5:06:56 PM
Info My Query drop table mytable_2 MyDB/S00  1/20,/2005 5:06:29 PM
Info My Query drop table mytable_1 MyDBf1  1/20,/2005 5:06:25 PM
Info My Query drop table mytable_0 MyDBf1  1/20,/2005 5:06:22 PM
Info My Query drop table mytakble MyDB#1  1/20,/2005 5:06:18 PM
Info My Query select * from users where userid like 'k BatchAdmingl  1/20,/2005 4:39:11 PM
Info My Query drop table mydb.mytable_2 MyDB#f1  1/19/2005 9:34:43 &AM
Info My Query drop table mydb.mytable_2 DR2/1  1/19/2005 9:34:33 AM

William 0'Mullane

Last Modified : Thursday, January 20, 2005 at 5:04:35 PM, $Mame: v2_3_5 , $Revizion: 1.1.1.1 §

Done
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Logout

Time(h:m:s) Rows

0:0:0
0:0:0
001
0:0:0
0:0:0
0:0:0
0:0:0
0:0:0
0:0:0
0:0:0
001

]
10
10

o o o o o

womullan

Status
Finished
Finished
Finished

Failed
Finished
Finished
Finished
Finished
Finished

Failed
Failed




Statistical Analysis 4 ;

- Programmability in schema
- Analysis stored right in the database

- Workbench environment
- Can handle arbitrary computational queries
- Results can be saved server-side in MyDB
- [terative analysis possible
- Provide capability to download results to
their own machines for further analysis
- Not trivial with TBs of data!!
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S ag e LO (—_‘)sossskys-erver I'-‘Inziliaﬁr\efm(
? Sloan Digital Sky Survey / SkyServer

Yoli #ave'only two things to fea
failuré'dnd. SUCCESSy =i e

Yearly, monthly, daily traffic (UTC GMT time). Counts are summarized as hits to the entire site and to the English,

=10f x|

. S

owriload Help

Japanese, German and the Projects sub-branches. There are other service branches, which are outside the language
subtrees, so the sum of the columrs do not add up to the hits

-
I ms aG"ray weblog can be analyzed with the SQL Search Page

£ The traffic on the education proj:
Web Site Traffic or the JHU CasJobs site.

Weblog Schema
SQL Search date hits English | Germanl Hungarianl Japanesel Spanish | Portuguese| Project | SkyServer| SkyService| SQL
HU Casjobs Total 389904207 161360135| 2500325| 308?160| 8214?84| 5194918 2383204| 16650410| 269485344| 110128505| 47327220
. . Yearly
Privacy Policy
2008 12031850 6370385 147560 187027 2345 210277 144196 415144 11320712 711138| 2010554
n a y 2 2007 152774705| 51132700| 1078198 1259260| 503041| 1954341 1437677 3353938| 105568340, 36908129 18517716
2006 93409785| 32575824 814?70| 1019162| 1842619 1816?51| 801329| 4427810| 59689360| 33720425 9221372
2005 65905884| 27830753 105305| 547170 1288526| 1104252 2| 3514000| 35478680| 30427204| 8259434
2004 33644996 22376283 75744 74527 1673737 106803 0] 2254356| 27492819 6152177 8123053
o 2003 18808934 11715659 90648 14| 2242370 2454 0| 1735133| 17108133 1701225| 1081253
2002 | O738538| 7004531 110644 0 z 1 505018] 113838

/ a’on kq W Whatﬁzth“:séftfét to
allu

l r ro 2bus L t:c“»}lil
: 2007/06 7065624 254183 3 ] 11715 1 i 1070 2 : 37 7 1042
n Va u a 2007/05 9564368/ 2889552] &4 068 115126] . 146257 318766| 7303322 2261046 341225
2007/04 9695840 2306460 147 I~ ‘ 142243| 356591| 8898274 795566 293970
o O 2007/03 7687967 2522715 I 13 y l46646| 3312?0| 7082859 605108 681688
d e S I g n I 2008/02/7 105221 56358] 505

164 1151 5058 89115 16106 19957
2008/02/6 375266 188959 5785 4091 42 5773 4592 15300 352274 22953 24525
2008/02/5 51274 19011 596 546 32 700 0 1954 30333 20941 33748
2008/02/4 279834 135310 4478 5566 47 6521 3679 11467 262554 16880 21166
2008/02/3 285481 135022 4334 6545 60 5704 3186 10208 268096 17385 19216

o & Find: ]
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Data to the Public:
from Access to Learning

Jordan Raddick, Ani Thakar, Alex Szalay
Johns Hopkins University

Robert Sparks

National Optical Astronomy Observatory

Jim Gray

Microsoft Research

Countless others

A NG




Why data to the public? : '

SDSS

- Commitment to data sharing
- Free choice - people can look at any star

or galaxy

- Inquiry learning known to be effective

- Learners answer a question themselves, with
their own design
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Audiences for data R

Formal education

- Intro college students and teachers
- K-12 students and teachers (science and more)

Amateur astronomers

Museum visitors

Media

General public

Access must be tailored to each audience
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Formal Ed: SkyServer N :

) 5DSS SkyServer DRS - Mozilla Firefox

nize Links Free Hotmail Marketplace

Sloan Digital Sky Survey / SkyServer . .
LI =] o [=[= e caath® ’

Home Tools Schema Projects Astronomy SDSS Contact Us Download  Site Search Help

SDSS5is

Welcome to DR5!I For Astronomers supported by

This website presents data from the Sloan Digital Sky t
Survey, a project to make a map of a large part of the Data Release 5 (DR5)
universe. We would like to show you the beauty of the What's new in DR5S

universe, and share with you our excitement as we what's new on this site
build the largest map in the history of the world. 1¢ known problems More...
SkyServer Tools Science Projects Info Links Help
Famous places Basic About Astronomy Getting Started
Get images Advanced About the 5055 FAQ
Visual Tools Challenges About the SkyServer How To
Explore For Kids SDSS Data Release 5 Glossary
Search Games and Contests SD5S Project Website Schema Browser
Object upload Teachers Open SkyQuery Sample SQL Queries
Caslobs Links to other projects Images of RC3 Galaxies Details of SD55 Data Powered by
Site Traffic

Privacy Policy




Browse Data

@SDSES DRS5 Navigate Tool - Mozilla Frefox
Eile Edit ew Go arks

me to the IDo ...

20263029, 47.3828

-

T

OO

Dr

Grid .

Label
PhotoO

i ) . . e

Done

202.63273
4738324
STAR
24.63
1580
16.58
16.08
17.60

@ Explore
@ Recenter
@ Add to notes

@ Show notes

Data Sharing Workshop February 5, 2014
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ore Data

9 Quick Look tool: SkyServer - Mozilla Firefox

File Edit ‘iew History EBookmarks Tools Help  delicio.us

¢ - :x":d I_/;;‘ EH tag | L) httpificas sdss.orgidré/en/toals/quicklookiquickabi.asp

\d [ Customize Links Q;SDSS SkyServer DR éyBabeIFish || Subscribe. ..

- 0 Us - Searchfor: = | |G| Google Web Search -

g DR6 Summary data for: SDSS J113459.47+002509.1

sD53 Position Data {How do I find it?)

summary Ohject 1D (objlD: Right ascension (ra): Declination (dec):

More Data 5388489004465814264 173.74781796 041921316

Search by Image Data Spectrum Data
Bl (What does it look like?) (What does its spectrum look like?)

Ra dec

S-part S0ES

Plate-t.JO-Fiber Preview image (click to go to Navigate tool) Preview spectrum (click for a larger version)

NDTES sl A T AL e PR w e
Add o Motes e 4 :
il

Show Motes
Finding Chart ll',w |

e,
il
Seen

Print .}, |

Help
Tutarial
Examples

Ohject Type (ype): GALARY Spectral classification {specClass). STAR
Magnitudes: Redshift Data:

Llltraviolet {u): 19.55 £ 0.03 Redshift i2): 2.09106E-4

Green {g): 18.04 £ 0.01

Red (1 17.55 + 0,01

Infrared - TEO0 & (i): 17.33 £ 0.01

Infrared - 9100 & @) 17.19 £ 0.02

Get spectrum as CSV




Search for Data

Fle Edit

Customize Links

23 Sloan Digital Sky Survey / SkyServer

SDSS
Home Tools
DRS5 Tools

Getting Started

Help

Welcome to the IDo ... Wi larketplace

e " W ‘

Projects Astronomy SDSS Contact Us Download  Site Search Help

SkyServer Search Form

Mouseover the ? links for quick help, or dick for the User Guide

Show me [ERGIIEREERE 2

Famous places with magnitudes ? and colors ?
Get images Al < ug < -
Scrolling sky
Visual Tools SRR S 8r = i
Search < r < < ri < [ﬁ
- Radial <i< <iz < [N
- Rectanaular
ek <z < <uvr < [N
- Query Builder Remember that the magnitude scale is backward!
soL For objects brighter than 18 in g, use g < 18.
Object Crossid f o
Caslobs hall © 0/=ct
Please return: ?
Num. of Objects: 2 | #® CountOnly © 10 ® 100 ® 1000 @ AI]‘
Image Data: ? | @ object IDs ERA and Dec B magnitudes |
Done
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From Access to Learning - .

- Not enough just to give public access to
data

- How are they using it?
. Are they learning anything from it?

- Do they understand what they’re doing and
why?*

*Understanding = long-term memory, transfer to new situations (How People Learn)

% A. Thakar & J. Raddick, JHU wc’ Data Sharing Workshop February 5, 2014 29 <88
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Formal Education: Projects " -. .

rpenize Linds 'y yhereer DR JIV Babelioh || Subabe..,

- s - S 1 L5 Gooagia |
2&-\ Sloan Digital Sky Survey [/ SkyServer
i3

Haime Teak Lok Prajests AriraEa ¥ SO Costaet 4 | Damslead | See Seanch Helg
DE6 Projects Projects
BELOT ]
-+ “_T.':: .-""'_: '] -
F fi N I o SkySorver Projocts, you will beam scenco by
&) __-" J studiing the 200 mdken stars and Jalasies of the Skoan .
" kur"-' Cogital Sy Survey (S0EED = the thmd chiests thal
------ R professonal asbronomers study. Most of theso objocts have
[T naver boon seen beforn lry Framan @S-
Etwarced L
Fasaarch Challsngos ‘
Eor iidy * Bagistor 32 8 SkyServar d0adeal uiar s 4
e * REguast answars 10 SkyBarer profEcts T
Gamos and Contests e
Lites ta OntFpd * View answors vou have requosbod -

* Ewaluate a projoct you have finished

* [Loarm Feve g £an ufe SkySeear in vour classroem
* Hag lm teachar quitdas Tor SkySenmr prosts
* Ragictor 35 a SkySgrvar teachar

* Communicate with other teachers on tho
SkyEnrver Yahoo group (Inks open in now wndos

Waork through tihose projects at wour own pace. Each consists of sovaral guastions and
axpncises. I wou gt Stuck, try reading our Alout Astronamy of Alsout SD5S pages.
Thi preddeli rehade dowrloddible Exsel donebdibaats bo haky wou koo Erask of wonr
oats

30
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SkyServer projects - ’

- Three levels
- Kids (K-8)
- Basic (high school or Astro 101)
- Advanced (skilled and motivated students)
- Research challenges
- Independent research (open inquiry) with data

. Activities created by users

% A. Thakar & J. Raddick, JHU wc’ Data Sharing Workshop February 5, 2014 31 a8
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SkyServer projects ' -

@Tvpﬁufsm—\'urﬂassﬁmﬁmﬁ—ﬂuﬂaﬁefnx

File Edit

.“j-

Customize Links Free Hotmail

Home Tools

DRS5 Projects

Schema

L r: '::Ii:n [

Basic

- Scavenger Hunt

- The Universe

- Asteroids

- Types of Stars

- Color

- Galaxies
Advanced
Challenges
For Kids
User Activities
Games and Contests
Links to Others

Types of Stars

SroTs

-

% A. Thakar & J. Raddick, JHU

SDSS

Projects Astronomy 5D55 Contact Us Download  Site Search Help

Classifying Stars

Pretend that you are an astronomer living in the early 1900s, before the OBAFGKM
spectral types were developed. You are one of the first astronomers who ever looked at
spectra of stars, and it is up to you to invent a way to classify them.

The table below shows a list of the first stars you are trying to classify. Spectra in the
SDSS are sorted by Plate and Fiber number. Click the fiber numbers below to go to the
Object Explorer entry for each star. When you click the first number, the tool will open in
a new window; when you click another number, the entry for the new star will appear in
the same Object Explorer window.

Once you have a star loaded into the Object Explorer, scroll down in the left-hand frame
and click "Spectrum.” You will see a full-sized picture of the star's spectrum. If you click
"Print," you can print out the spectrum.

Plate Fiber Plate Fiber
266/51630 21 266/51630 173
266/51630 275 266/51630 314
266/51630 365 266/51630 513
273/51597 2 498/51984 538
273/51597 157 273/51597 245
273/51597 589 281/51614 3
281/51614 4 281/51614 133

Look at the spectra of these 14 stars, and divide the spectra into several groups. There
is no set number of groups you should have, and the groups do not have to have equal
numbers of stars (because not all types of stars are equally common). If you find a

Data Sharing Workshop February 5, 2014
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Use of educational projects :

. 2 of top 20 IPs to
hit entire site
are K-12 districts

- Orlando, FL &
Los Angeles

2001/4 2002/4 2003/4 2004/4 2005/4 2006
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Effectiveness of projects - .ﬁ

- Not just who's using it, but how effectively
- How much are students really learning?
- Results are...
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Effectiveness of projects -

- (education research is really, really hard)
- This is a top priority in the future
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Lessons Learned -~ ‘

- Users appreciate trust implied by giving
them real data

- Public tools also used by astronomers

- But astronomers want too many options for
public

- “Scope creep” is deadly

- SkyServer projects are good for high-
achieving students with knowledgeable
teachers
- But it confuses others
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Lessons Learned -~ ‘

- Instructional design is easy to do, hard to
do right

- Teacher guides must be very detailed

- Huge audience for citizen science
- Rare chance to show “science in action”
- But research problem must be authentic
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Decisions to Make R .J

. (for SkyServer and for all of us)

- Who is our audience in formal education?
- Top 2% of students?
- People getting only one exposure to science?
- Some of both?

- What interactive tools can we make for
museums?

- You have 30 seconds to get attention, teach
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Contact information | - s
Contact Information
Jordan Raddick

410-516-8889
raddick@jhu.edu
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Citizen science: Galaxy Zoo -~ .*'

- Background: galaxies come in different
shapes

spiral elliptical
- Classifying hard for computers, easy for
people
- So get the public to help!

% A. Thakar & J. Raddick, JHU WQ Data Sharing Workshop February 5, 2014 40 %
SDSS ' '




Galaxy Zoo e -

1) Galaxy Analysis | Galaxy Zoo - Mogzilla Firefox
Ele Edit View ¥ ools

Vista - Babel Fish. ..

Galaxy Ref:

|| cumentstatstes 588023670777577606
I Show My Galaxies
..................... Choose the Ga_laxy Profile
: by clicking the buttons
: below

Analysis

CLOCkK AMTIL uNELEHR

Welcome to Galaxy . SPIRAL GALAKY

Zoo's view of the
Universe. If you're here

you should already L ———
have seen the Tutorial,

butfeel freeto goand -
remind yourself. i

There's no need to . . e
agonise for too long
over any one image,
just make your best
guess in each case.

_DON-TRADY  MERGERS

Done

.

-
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Citizen science learning -~ ,

- Even people who love science often don’t
understand peer review, proposals, etc.

- Want to use Galaxy Zoo to show process of
science

- As we write science papers, we share
results with volunteers
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Galaxy Zoo blog

e

B Y

Galaxy Zoo BElog

The edlbclal bilog of The Calaor Toa projoil

o DO GALAYIES CARE WHERE THEY LIVE?

_2'1 Dpas whare ve five make o dllferetos bo the kind of pessan we are? This 4 3 quasiion
that hars besn addrossed many tiews oy fockal sonibtE, and cortaindy with e
redlread thiosght £han the I'n:-'.!:r.r.ng axamphe, bul i wil sorve aur purpogas.

Gosdier ang paesen, Wi living g small namadido silige, and anghern, Clare, wia
liwas I thr csnnnn o o clog, The soanest fhops o Wi am many miks st Wisn ts has a
Sy bt AL dchwiag and dpans the opboand L Nnds w his Baords, Bk hicwifs Fabihed
o the las paskar the pravigus avening, [715 2 great orfoat Tos him o waved 12 the shaps
gt svothes, Clalng, on the athor hand, Bar merely to strall to the coner of her rood o
sabily bar craving far samething crenchy, Hoewever, whie Clalre aften finds tors2lf nizplng
w2t far a packet of biscuils, Victor rarety has e need, He aways mares suee 50 Duys penty
of Tiouits on his regular waekdy shozplng trip, and Do & Sy e packe: hidden at the
back of the atfier ciaboand thal v wite laen't mobloed. Wictor & wary organised, wiile Clalrs
cleardy Sn°n, at Dot when 81 o0med b D%oultg. Daes this have amihing o do wilh whon
ey lised

OF G, biccyin isdsg habics, afgeeh irgdetias, drantd the asty thisg ang cadn dhy Shaul
an indissyal. Each gespan & oamplon and unigue, fmpariecdy deporiablo aven Iy o ey
large rumber of corsonadiBy trafls, Miwaver, theed b stmple and abelous wid of oodely
dissling ue tho pepulation, alftouzh wi haed o G (stingd eusobens 1o bissyils, e
chanees are that Victer 15 generaky more organised tham Clalre Forhoos there §5 2wy of
dividing pécple 1306 gréups by how orekafad they bid, 1% ca 06 bl Ehire drd sondl
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Use of projects : '

- What projects are users hitting? When?
- (Warning! Warning!): Not yet cleaned data

- Most hits on Tues, Thurs; fewest on
weekend

- Looked at project hits in April 2006

- School in session

- But, hit counts to projects are underestimates,
because people have to get data too
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Use of educational projects ' :

- Count hits with hit log

.- Cleaned data
- Removed webcrawler
hits
- SQL analysis
- Hits & page views
doubled each year
.- 2 of top 20 hitting
groups (by IP) are school districts
- Orlando, FL & Los Angeles

2001/4 2002/4 2003/4 2004/4 2005/4 2006
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Use of projects

Hits/projects by type (total hits / # projects)

Advanced
27%

Challenges
11%
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Future Needs : '

- Back up all design decisions with
education research

- Now working with JHU School of Education
- Study: does use of real data make a
difference for student understanding of X?

- X = astronomy content, process of science,
attitude toward science

- Ed.D. dissertation in waiting to happen

- Need a community of people interested in
this
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