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NSDL Challenges

= Targeting for our vitall constituents is difficult

[large Volume
= Resources
s Users

Broad content
= Types of resources
= Topics
= Collection off collections

VMetadata Quality,
= Wildly: inconsistent (What fieldsi are used, what inforis present)
s Missing information
s Inconsistent use ofi controlled vocabularies

Disparate Quantities (by: subject, by collection): 7 vs. 600,000 items

Virtual Communities
= Within communities, neragreement on needs

Reduce human effort tor keep costs down



Why: Infermation; Visualization?
It's about the USEAS

GOAL: Improeve user satisfiaction With
digital livrary: Services and' resources

Narrewer doal: iImprove online bBrowsing



Search and Browse

[False dichotomy/!
Many: different user tasks

Multiple waysi to' present results to Users

s Should the presentation vary: with guantity: and/or
context of results?

e.d, browse"” may be a certain presentation of subject
search results



A Short List of User Tasks

Inputs may

“Known [tem Search™
be fuzzy

Single Item Search
ARsSwWer to a Question

X " Best” Resources
= Most informative? Easiest to access?' Most appropriate to 8% graders?
All'Germane ReEsOUrces

Sense, of the Infermation Space
Serendipitous; Finds

... still leeking for user needs and tasks analysis for information discovery: ...



Problem Narrowed Further

Improve evaluation of resource; relevance
witheut having te *go there”

5 See and Go Manifiesto” Ramana Rao

What do we miss When We) can't Walk
threughs the stacks?

s SENSE Of INfOFMation SpPace
s Serendipitous finds



Intormation Organization

Books, Bookeases, Book Spines, Catalegs
all evelved over time

s [Ibrany’ staff/user needs
s bookstore staff/customer needs
5 Organizead: by

WWe are, tatight how: te; use libraries
= NOW! FESOUIrCES) are; ordanized
= NOW. o Use toels (card catalog, OPAC)



A Brief, Recent History: of
Information [DISCOVerY.

Card cataleg’ (the world begins here)

OPAC wjo keyword EEESVS
OPAC W/’ keyword

Internet; before WAV,

WA Defiore;any: cataloging

Yahoo, Alta Vista, etc.

Google



More Infermation Organization

“binned” then
(pessIbIY) sub-bBinned then

sorted (alphabetical, size, fiormat: ...)

s Note tension between linear ordering and
hierarchical classification

Fojezitlo)p) zlplel Blojo)i< Sieligle



Book Spines

Aldl infermation discovery: while allowing efficient
DOOK sterage

Surregate for Dok
s surrogate closely related! to) resource
Visuall (celor, size, shape. ...)

Aimed at multiple audiences
s Bookstore staff
s Potential users

NISO standarad



Can We Improve Reality?

A resource cam be in multiple placess at: 6nee
2, 0r 3! dimensionall erdanization instead of inear

Organization cam be dynamic
s User manipulable
= Can use proximity. terindicate: relationships

Caniwe make visuall surrogate richer?

Semantic zoom for reseurce?
a Different users have different needs
= \isual surrogate ... User selected?

Stafi canl alter oliganization Of stored resources without
affecting USers” VIEWS

Elexibility: organizing a very: large collection; has
diffierent constraints tham organizing a small collection



The Big Questions

[How: dorwe: present shelves: off book spine
INfermation tereur Users WIthin a monitoer

Screen?

Wihat shouldla virtual spine; look like?



Design Notes

llension
= [ntuitive;, familiar &= new’ capabilities; change

SeEmantic zoom

s Spec (partiall beekspine info: color, position) =
= bookspine infoe =

s full metadata >

= resource itself

User manipulability

Jlext Issues
= horizontal, not vertical
Most materials infEnglish
= default sort Is alphabetical



Browse by: Subject

Prototype

s Semantic zeem: SpPec (partial beekspine info:
color, position) = bookspine infe > fiull
metadata = resource Itself

(demo)






Prototype Next Steps

Click throeughi fox resource

API

= Any fielded data
Search results? Colored by rank?

= Any tree structure fier any fielded data
Multiple field values
Jitter
Scaling

= When tee much, scrollfit (a la spotiire)?

Tiable view: (sortable, selectable, searchable, like
spotfire)



The Metadata Frontier

MiISsing IRfermation

s Automatically: generated: (fullftext, iVia, kthrnearest
neighber, support Vector ... based on training| set)

s Supplied by community. (ENC?)

Controlled vocabularies
= Automatic translation: ?

Data mInng?

V/alue-added services tor motivate previders



Content viz, continued

Supject as graph (Inherent relationsnips) —
tree?

\V/astly uneyven leaf levels
Sparsely: pepulatedinodes inftree?

lio explore: Items pertaining to multiple
subjects at: multiplelevelsiin hierarchy: —
explore “interdisciplinary~ itemsi and topics
(Fsee also™) ... what do they tell' us?



Information Visualization of
Complex Data

John C. Huffman

Reciprocal Net Distributed Molecular

Database
‘ NSDL 2004

(NSF Award - #0121699)



‘ NSDL 2004

The Problem

C(1) 0.00000 0.00000 0.00000
C(2) -1.47100 0.40500 0.17200
C(3) -2.39200 -0.52700 -0.62900

C4) -1.99900 -0.54400 -2.11300
C(5) -0.52700 -0.94800 -2.28500
C(6) 0.39400 -0.01600 -1.48400



The Problem

‘ NSDL 2004
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Solutions

Depth queuing
Shadows
Perspective
3D techniques

User manipulation



Solutions — Depth Queuing

‘ NSDL 2004



Solutions — 3D

' NSDL 2004



Solutions — Shading

‘ NSDL 2004
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Other Solutions

VRML
CHIME
RASMOL
JMOL



Reciprocal Net

©) Bacteriopheophytin A - Reciprocal Net Common Molecules - Mozilla Firefox

E}ﬂ L | http: v, reciprocalnet orgfrecipnet/showsample. jsprsampleld=27344330

Reciprocalnet.org

Reciprocal Net . W Fecrocainetong

Part of the Reciprocal Net Site Network

Site Info | Search sample # {local search)
Bacteriophecphytin 4 - Reciprocal Met Commen Molacula Log in

Bacteriopheophytin A

Pheophytin is a chlorophyll derivative involved in photosynthesis.

Chemical Formula: CssH7sM40g

Explanation: Pheophytin iz essentially a chlorophyll molecule with two
hydrogen atoms replacing the magnesium center. It can be synthesized
through the acidification of chlorophyll, where the magnesium is pulled
from the porphyrin ring and H+ ions attach to the open binding sites. The
~ structure of pheophytin 15 much more stable than that of the chlorophyll
due to this hydrogen 1on mteraction. A a result, pheophytin iz a problem
/L y in laboratory situations because the chlorophyll will spontaneously

transform into pheophytin in any acidic environment. The function of
pheophytin iz to carty excited electrons from photosyatem I and dump
thetm off at the plastoquinene Qa during photosynthesis. The
pheophytin/chlorophyll interactions provide a source for a wide range of
research in the areas of botany, biology, and plant physiclogy. Recently
studies demonstrated that Pheophytin together with Caratenoid can be
uzed on sermiconductor surface to leads an efficient reductive quenching of
the pheophytin motety. The chermical structure 18 CSSHT2I406.

TIP » Click and drag your mouse insids the applet ghove to rotate the
i =Lt EE i i - R . . .
ekl b poletinstictions Keywords: chlorophyll, porphynn, semiconductor surface

Switch to another visualization applet:

» miniJabMb  cpen in new windeowr... Crystallographic details...

— JaMM 1 More visualization options...

— JabiM = Sea other varsions...
DL}

|- LMTITLE]

NSDL 2004




Reciprocal Net

~draw mode

@ Line Drawing
i Ball and Stick
1 Space Filled

~stereo mode

(®! Mono
) Left/Right Stereo
) RediGreen Ster...

okt mode————————
® Atom

_ Distance
1 Angle

-options
[¥| Rotation Angles

[_| Lahels
[_] Hydrogen Atoms

| Line Drawing
| ORTEP Diagram
|
|

Rendered Image

Rendering Options

ahiht w2 3 by d. G Bollinger -
Copyright §C) 1898, 2002, Indiana University

7 for help

4]

NSDL 2004




Reciprocal Net

Reciprocal Net home: htip://reciprocalnet.org

MiniJaMM page:
http://www.reciprocalnet.org/recipnet/showsample.ijsp?sampleld=273443
80&sampleHistoryld=16086&level=8192&applet=jamm2&setApplet=1

JaMM2:
http://www.reciprocalnet.org/recipnet/jamm.ijsp?sampleld=27344380&sa
mpleHistoryld=16086&jamm=JaMM?2

Morphology: http://www.iumsc.indiana.edu/morphology/sucrose.html

Morphology: http://www.iumsc.indiana.edu/morphology/solids.html

DoubleJaMM: http://www.iumsc.indiana.edu/Symmetry/Octrahedral.html

NSDL 2004



Reciprocal Net

¥ Reciprocal Net - Site information - Mozilla Firefox

<]:| - - @’j E}n || htkp ) fww, reciprocalnet, orgfrecipnetfindex. jsp 4 |GL

: (3 ., ;
Reciprocal Net b

Part of the Reciprocal Met Site Metwork

Site Info | Search

Site information

What is Reciprocal Net?

The Reciprocal Met Site Metwork is a distributed database £
for crystallographic infarmation, supported by the National
Science Digital Library, and is run by participating

crystallography labs across the world. Each entry in the

database generally describes a single crystal structure that

was synthesized or isolated by a research chemist and was

analyzed by means of ®X-ray crystallography.

How to use this site

You are visiting one of the many sites in the Reciprocal Net
Site Metwork, This site is operated by the |aboratory noted
in the upper-right corner of this page. Please use the menu
bar above to nawvigate to samples in this site's database.
Select samples are available to the general public without
authentication. Authorized users, please log in first. You
may jump to another site's database or visit the master
server at ReciprocalMet.org for mare information and general

help.

Dane

NSDL 2004



Reciprocal Net
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Reciprocal Net

) Reciprocal Net - JaM Viewer - Mozilla Firefox

= ~
<,1:| - - @ b’;} || http: e, reciprocalnet. orgfrecipnet fjamm. jsp?sampleld=27344380&sampleHistoryId=16036 ™ |GL

1 € s :
Reciprocal Net o R e

Part of the Reciprocal Net Site Network

Site Info | Search
JabM Viewer Login

draw mode

(@ Line Drawing
() Ball and Stick
_1 Space Filled

stereo mode

® Mono
) Left/Right Stereo
) RediGreen Ster...

output mode

® Atom
) Distance
) Angle
options g1oog.crt

[v] Rotation Angles
[C] Labels
[C] Hydrogen Atoms

Line Drawing
ORTEP Diagram
Rendered Image
Ho-54 Yo-18.07 Z-19.05 Rendering Options

Sample Infomation

Hahdh vz 3 by J. C. Bollinger =l
Copyright (C) 1995, 2002, Indiana University
7 for help

Jalbhli - works with any Java-capable browser
JaMM ez - requires Sun Java plug-in 1.z or higher (1.4 recommended)
miniJaMM - works with any Java-capable browser

NSDL 2004
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Reciprocal Net

‘ NSDL 2004



Reciprocal Net

For more information, contact

John C. Huffman
huffman@indiana.edu
http://recipnet.org
http://reciprocalnet.org

http://www.iumsc.indiana.edu

NSDL 2004




DLESE.

Digital Library for Earth System Education

www.dlese.org

- ool ! 1) T e
. o .i}-; 4 ¥ v n A s - y
P - e AR . i & g
= ¥ 5 'ﬂt A e = == .

Creating data exploration programs for
educational use

Marianne Weingroff
Instructional Designer, DLESE Program Center
http://www.dlese.org, support@dlese.org



2 Qverview

* A model of levels of learning /
understanding and the types of digital
resources that can support them

« 3 visualization programs that support
higher-order levels of learning
« All are reworks of existing
programs — done to make
them more user friendly
and educationally useful

* Tips for designing
effective, educational,
exploration environments




s Tying learning goals to resource types

Level of
learning
(from basic to

complex) *x

You want

students to
be able to:

Types of resources
to look for in
digital libraries

Frequently used
teaching approaches

(sather facts about a
topic, etc.

For basic types of
learning, the teacher
typically organizes the
learning, teaches the
information and concepts
{or points students to
sources), and guides the
activities

Tutorials and modules
Presentations and
demonstrations

Example: VWhat are Text materials: articles,
the different types of ate.

clouds and how are Activities: classroom,
they formed? computer, lab, and field
Visuals: graphics,
illustrations, animations

Knowledge
(recall or
recoghize info,
ideas,
principles)

Understand an Earth
system process

Comprehension
(interpret or

comprehend
information)

Example: How does
wave strength
influence erosion?

For comprehension, add:

+ Case studies and
simulations (basic)

Technology can be used
to increase knowledge
and comprehension

Assessment is often
straightforward
(knowledge and
comprehension

* Bloom, B.S., Engelhart, M.D., Furst, E.J., Hill, W.H., & Krathwohl, D.R. (1956). Taxonomy of educational objectives:

The classification of educational goals. Handbook |: Cognitive domain. New York: Longman.



+ Higher order thinking sKills...

Level of learning You want Types of resources to Frequently used teaching
(from basic to students to be look for in digital approaches
complex) able to: libraries
Application (select, | Apply the scientific s (Casestudies Forincreasingly complex types of learning,
transfer, and use process, etc. s Simulations students play a more active role in the
data and principles e Yisualizations and data sets, learning process
to complete a Example: How does particularly within exploration
problem with the Gulf Stream environments
minimal direction) | affect biological e Activities (classroom, computer, | Collaborative work can help students
productivity in the lab, field) tackle problems and tasks
ocean? e 'Agkan expert services
: s [Discussion forums : _
Analysis Analyze a problem Teacheris more of a facilitator; scaffolds
{distinguish, Helpful keywords: the amount of structured, didactic
classify, or relate Example: How is ' instruction and direction (provides less as

s Analyze, assess, choose,

assumptions, wiater quality classify, compare, convince students work more independently)
hypotheses, determined and how decisioﬁ infar méasure '
evidence) does it affect summarilze ' '
biological fincluding SuUpports the philosophy that students
human) COonstruct their own knowledge
. communities? Helpful keywiords:
=ynthesis Frepare for a s Synthesize, integrate
{originate, discussion, role-play, ' Learning is problem or inguiry based,
integrate, and or debate on an contextual, and uses real data and
combine ideas) Is5Ue, etc. problems when possible

Example: Develop
and defend a Encourages problem solving, creativity,
possible solution to and intellectual curiosity

global warming.




Examples of resources that support different

levels of understanding

Level of

iy You want Types of resources Frequently used

(from basic to students to to look for in teaching approaches
be able to: digital libraries

Knowledge Gather facts about a Tutorials and modules | For basic types of
(recall or topic, etc. Presentations and learning, the teacher
recognize info, demonstrations typically organizes the
ideas, Example: What are + Text materials: articles, |learning, teaches the
principles) the different types of etc. information and concepts
Comprehension
(interpret or
comprehend
information)

Geologists came o the conclusion in the 1960's that the Earth's rigid outer layer (crust and outer, rigid layer of the
mantle) was not a single piece, but was broken up into about 12 large pieces called plates. The red lines on the map of he
wiorld abowve indicats

1. Convergent boundaries - two plates colide to form mountains or a subduction zone.

2. Divergeni houndary - two plabes &re moving in opposite directions as in a mid-ocean ridge.

3. Transform boundany - two plates are sliding past each other as inthe San Andreas fault of California. A transform
boundary is like & tear in the Earth's crust. These plates move very slowly across the surtece of the Earth as though they
wiere on a conveyor belt. The convection currents in the much hoiter mante continually move the plates about 172 to 4
inches peryear,

When the plates move they collide or spread apart allowing the very hot molten matenal called lava to escape from the
mante. When collisions occur they produce mountains, deep undenwater valleys called trenches, and volcanoes. As mountains
and valleys are being formed natural disasters such as eathquakes and volcanic activity can occur



Targeting higher-order skills: Jules Verne Voyager
Exploring images and features of the Earth

JW Voyager, Jr. Select a base map Add feature(s) Add velocities

Te Ed. Site il Face of the Earth ”~ Mo Features il 1o Flate Welocities G
—d Earh at Might hdajor Rivers Mo-Met-Fotation
| H ‘ Ocean Floor Age : Coast Lines Amuria
| 1 | otrain Rate ﬁ Falitical, Lat/Londg Antarchc
| 1 J otrain Style Tectonic Flates Arahia
G=RhM Ezz Focal Mechanisms Anatolia
Seismic Hazard b Eanhquakes ||| Australia had




7 Plate boundaries, earthquakes, volcanoes — aha!

m_ Ed. Site il F2.ce of the Earth Mo Features Sl o Flate Welocities &
Earh at Might hdajor Rivers Mo-Met-Fotation
| H ‘ Ocean Floor Age g |Coastlines Amuria
| 1 ] Strain Rate Antarctic
| 1 ] Strain Style Arahia
GSRMM Ezz Anatalia
Seismic Hazard v Australia b

UNAVCO, http://jules.unavco.org/VoyagerJr/Earth




Set plate velocities to see how plates move in

relation to each other (reason for EQs + volcanoes

JV Voyager, Jr.
[intro / Help [ To Ed. Site

| | |
| }| }
|

Select a base map
~

Earth at Might

COcean Floor Age

Strain Rate

Strain Stle

G3RMEzz

Seismic Hazard hat

Add feature(s)

Mo Features -~
bajor Rivers
CoastLines

Add velocities

Mo-Met-Fotation

Auystralia
Capricarn

® Model
] Obs.

st U

'f::' Both




o Sea floor spreading — Mid-Atlantic Ridge

w To Ed. S [1 Oceal Mo Features ”~
oirain Hate bajor Rivers
| ‘ otrain Shyle CoastLines Antarctic
| | SRk Ezz Falitical, Lat/Long Arabia
| | Seismic Hazard Tectonic Flates Anatolia
Geoid Focal bechanisms Australia
I Free Air i Capricarn w
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Types of educational supports

e Structured curriculum activities

» Questions to explore
« Guide users in their
exploration of the program

* ‘Did You Know’s

* Info about particular
locations and phenomena

Help

* Technical information
* Legends, how to interpret the maps, data sources
« Explanatory information

« What the maps and overlays mean, putting them
In context
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Seismograms (recordings of seismic activity)

 Various websites provide current earthquake information
« My concerns when asked to help rework one
How do users make sense of it, what it means
*What are seismograms used for -> a major way of
learning about Earth’s structure

EH
tTRUE.TW. .BHE  Filter:none  sampssecs20  dec factor=53
g4k
3k~
£k |
- |
i | | . . [
ok || | ! ' i | I
|
- (e
-2k~ '
=
19:28 44 19:33:08 19:37:31 19:41:55 19:46:18 19:50:42
tTPUE.TW. .BHN  Filter:none  samp/secs20 dec Factorsh3
4
kA
2l
1k
0ok
A}
_zh-
—3|‘§.-
=i}
19:25 44 19:35:08 19:37:31 19:41:55 15:45:15 19:50 42
(TPUB.TW. .BHZ  Filter:inone  samp/secs20  dec Factors=53 m




12 Major program for finding current EQ information

hagnitude

Seismic Monitor

click on map to zoom

A" E 2rE LIFE  |&A0°E L&0MW LI0TW  B0TW  A0°W

hAG 4.5 03-NOW-2004 19:01:53 MaRIANA |SLANDS Longitude |146 E Latitude |16 M

About.. ] [FAG] [ Earthguake Headlines ] [ Last 30 Days Earthquakes ]

IRIS, http://www.iris.edu/seismon/
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Getting to the data...

Up to 30 Recent Earthquakes [ PeuntoZoomMeop |
(within 10 degrees of LON=119.11, LAT=15.5682) | Close & Retum |

DATE links are into the IRIS WILBER system where you can see seismograms and reguest datasets,
DATE LAT LON MAG DEPTH REGION
29-0CT-2004 19:28:59 1857 11911 66 40.2 LUZON, PHILIPPINE ISLANDS
26-0CT-2004 02:05:29 13.86 12072 46 147.0 MINDORO, PHILIPPINE ISLANDS
22-0CT-2004 13:44:17 2502 12805 49 430 RYUKYUISLANDS
21-0CT-2004 13:45:57 966 12666 4.9 720 MINDANAOQ, PHILIPPINE ISLANDS
19-0CT-2004 03:51:16 2075 12206 48 171.0 PHILIPPINE ISLANDS REGION
15-0CT-2004 11:44:53 1850 12229 49 300 LUZON, PHILIPPINE ISLANDS
156-0CT-2004 04:08:50 2452 12267 66 944 TAIWAN REGION
14-0CT-2004 18:35:47 1382 12078 49 114.0 MINDORO, PHILIPPINE ISLANDS
13-0CT-2004 00:04:38 882 12624 48 51.0 MINDANAO, PHILIPPINE ISLANDS
12-0CT-2004 09:40:44 13.76 120.81 4.6 129.0 MINDORO, PHILIPPINE ISLANDS
11-0CT-2004 08:58:50 15.58 11955 51 17.0 LUZON, PHILIPPINE ISLANDS
09-0CT-2004 15:49:59 13.78 12067 4.7 130.0 MINDORO, PHILIPPINE ISLANDS
08-0CT-2004 14:36:05 13.87 12058 65 105.0 MINDORO, PHILIPPINE ISLANDS
05-0CT-2004 22:10:04 2483 125614 45 81.0 SOUTHWESTERN RYUKYU ISLANDS
056-0CT-2004 18:13:02 2003 12141 48 69.0 PHILIPPINE ISLANDS REGION

.'!I::Ih




4 Here’s the data. For non-scientists, what's it mean?

Station: TPUB - TA-PU

Metwork: TW - Broadband Array in Taiwan for Seismology
Lat 2230 Lon: 12063 Elew. 370.00

Event Name: 20041029 _192859.3.spyder

Available Channels: BHE,BHN,BHZ LHE,LHM,LHZ
Available Locations:

Sample Seismograms Close Window

EH

:TPUE.TW..BHE Filter:inone  =ampsszec=20 dec Factor=53

19:28 44 19:33:08 19:37:31 19:41:55 19:d6:18 198042
:TRUE.TW..BHN  Filterinone  =zamp/sec=20 dec factor=53

_3}{_
..
19:25:44 19:3533:08 19:57:51 19:41:55 19:46:15 12:50:42
:TPUE.TW..BEHZ  Filter:inone  zampssec=20 dec factor=53
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Revised version: Adding context to the data
Seismograms are 1 — 2 map clicks away

WUENEEN R LG GITE LY View daily ground motion near you

To select an earthquake, click a circle an the map ar select one in the Recent Earthquakes list below.
If you click a clump of earthquakes on the map, you will go to a zoomed in map, where you can better select the EC! you want.

Age:
Yesterday
a0H Past 2 wks

Magnitude
&

4TFE 2TE 120°E 160°E 160™W

Show plate boundaries Select a recent earthguake v || Explanation




6 Location of EQ and stations, how waves move
thru Earth, types of waves, explanations...

See how waves move through Earth

View recent earthquakes View daily ground motion near you

Earthquake and recording stations Data from different recording stations
E-:rthqu-:l-w slberia, R 5.5 magnitude; 10 krm Click s smogram to see an enlarged view below.
: ; station inforrmation.
i . "
1 ——— .-_—r*-_,-hg.‘.»" ’_:b_;-.,.p_._r_-q__a..-...-._-_.-u-..-._-,.—. S —
J - _-1—I-l- k| _’_‘p‘ﬂ-’ g e Bl e . pm s el e e
r 2 1 b
SN Y F S —————
r 3 \ | !
i S -—'*ll'\.‘w‘ J b i
-mnw,ﬂ!#il:bw&w.w ------
W AR TR W WY T 5
= g B
Time =
Show Earth x-section Explanation § Show station info Show P/S wave arrivals Explanation

Single seismoyr:

A,

m

P

- L

I

T

]

O

Time - - ———— - — = g
= | -
Show P/S wave arrivals || Back to world map Explanation




17 Cross-section will show waves moving thru Earth

View recent earthquakes

cording stations
a, R il

Show Earth x-section

Single seismaog

View daily ground motion near you

Data from different recording stations

9.5 magnitude; 10 km ogram to see an enlarged view below.
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Show P/S wave arrivals
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18 24-hr data at one location (are there any EQs?)

Wiew recent earthquakes View dally ground motlon near you See how waves move through Earth Help

Someplace, Far Easi; station; SFE; October 20, 2004 w o P
Station desc on (LINK] K = T
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v Challenges in teaching meteorology

Classroom challenges identified by professor

« Even after studying a phenomena in class,
students often had a fragile and incomplete
understanding of the underlying physical
processes

« Students had difficulty using scientific tools and
data, especially in inquiry environments

* Professors encountered real practical and
technological hurdles when using data

Data challenges

« Data access needed to be linked to appropriate
tools and guided by relevant educational context




2 Visual Geophysical Exploration Environment (VGEE)

* |Inquiry-based curriculum to guide student
exploration

 |Learner-centered interface to a scientific
visualization tool

* Concept models to help students understand
scientific principles and their role in data

* A suite of El Nino-related
data sets adapted for ===
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?* A scientific visualization tool (Integrated Data
Viewer) customized for educational use

‘FIE Edit Displays Data Help

Loading defaults £
Loading bundlehttpfdpc.ucareduvgesial xidy i

] BERERRRRELMGE e . =

Visualization state _;. ‘ View Maps ' :|mnu-ui-u1 Q000002 W |4'1]4i|['*|m!§|.lﬁl

Data sources: ; ﬁ '

L .8 - - |
? E gp;rén;::;mda“ 7. The visualization tool uses a
Bl ¢ (1 itpoimotheriode uc special interface designed to

¢ [ 30 grid support learners. The tool was

®- = Mormal Ter | - [IEE built by Unidata.

0y Culnr—Fllié?’é

[ contour |

[ E1 Nino Termy

[ La Nina Ten

() Mormaly |2

[y EINinou &8

Oy Laninau |

[ Normaly |

RELTTA

CyLaminay [

(Y Narmal w bl

(Y Ernino w281 i

[Y LaNinaw [ -

[} Mormal RH :

RECLELGE

ime La Mira RH ;
4 | LI E




2 \/GEE philosophy & approach

G
N g? VGEE Philosophy & Approach

TOOLS FOR LEARNING

In the phenomenon level of the pyramid, learners construct visualizations using geophysical datasets in
the “isualization Environment and use the visualizations to discover underlying processes. They then
explare fundamental principles using concept models (probes in idealized environments). Finally, they
return to the “isualization Emvironment and use probes to investigate the visualizations and integrate
the fundamental principles with the phenomena.

Introduction
—LIsing the WGEE
—Backyground Info
O WSEEE Philosophy

| ik & References Fyramid levels Tools Topics
—Froject Credits |dentify Yisualization 1
—Presentations & Fubs. phenamena Environment
Tools 1 \ Di
El Nifio Learner Guide n Phepomena ISEover Yisualization
. t underlying Eri 2,3, 4
El Nifio Teacher Guide e | processes mironment
Encyclopedia 2 \
Email Us a \ Explore
t Seeeyses fundamental Concept models 2,34
i -
a principles
n
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5 principles “isualization H ek
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2 Step 1: Identify phenomena and patterns

&2 VGEE demo =)= /3
File Edit Displays Data Help
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Students notice that the Western Pacific is
considerably warmer than the East
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Step 2: Relate patterns

File Edit Displays Data Help
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hﬂemury usage: total: 149.11 MB
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}Creating control: Isosurface

Learners explore relationships (in this case, that upward motion,
above average precipitation, and warm SST all occur together)



s Step 3: Explain patterns

Concept models are used to explore and explain relations
In an idealized context

& Sounding Data (T & dewpoint only) Ad3 model E]@
Parcel Temperature -26C
Yap. & Liquid Amount 10.099kg
External Pressure 440mb At m os p h e rl c
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Yapor Amt. at Saturation: 1.160%kg
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and moisture

| Graphing Tool |

‘ Stop ‘ Reset
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% Step 4: Integrate understanding

Concept models are used to probe the data. Helps
students apply basic physics toward understanding
geoscience data

& VGEE M=) <
File Edit Displays Data Help |
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? Creating educationally useful visualization
and data exploration environments

Impetus:

* Funding sources increasingly want scientific
organizations and research grants to have an
educational component

» Scientists may want to take existing research programs
and convert them for educational use

Problems:

e Can be hard to redesign programs for use by
non-experts

* Programs may have obscure features and options

» Designs may be too complex and hard to understand

« May be insufficient help and educational supports




2 Suggestions for creating effective programs

Follow a design process
 Define your audience
 May be able to address a broader audience than
you think by making adaptations to your program
 Define your goals
« What you want users to be able to do & learn
« Use that info to define your features/capabilities

* Plan your educational materials and supports; test
them; start development

 Create the interface pieces — graphical elements,
navigational system

* Do the programming and assemble the pieces

 Test, revise, retest...




2 Design tips

* If you want a broad audience, consider having
basic vs. advanced features and functions

* Avoid ‘feature creep’ — just because you can do
something doesn’t mean you should put it in your
program (stay focused on your audience and
goals!)

* Writing issues:
* Be concise (users tend not to read lots of text)
» Write clearly — informal, active voice (very
different from writing an article)




3  Educational activities

* Provide a range of educational activities

« Structured curriculum for teachers to use
 Particularly useful for new teachers and those
teaching out of discipline
 Also useful when programs, concepts, and data
are difficult to understand
* For K-12 levels, tie your curriculum to educational
standards - you'll get FAR more use!

 Open-ended questions that help users

explore and work with the program
* Provide ideas and suggestions for what to
explore — makes users feel more comfortable,
gives them a sense of the kinds of things they
can explore




31 User interface

* Have a well-designed interface (easy to
use)

* Create standards for how things work and
where things go

« Keep menu items and buttons in same place...

 |f users have trouble, consider if it's a design
problem (things aren’t clear enough or users
don’t know where to go or what to do next...)




2 User interface and TESTING!

» Keep technical terms to a minimum (unless
they’re necessary for technical or
educational reasons, in which case provide
an explanation/common term)

* Always provide legends — and make them
easy to understand and use

« TEST, TEST, TEST throughout the
development process. You'll be amazed at
what you find!

It's MUCH easier to catch and fix things at the
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Pedagogical Knowledge:

What are the
important concepts to learn?

Data Knowledge: Pedagogical Knowledge:
- !? L ]
What data is available- What is the best way

to help students learn
Data Knowledge: from this data?
What does this
data represent Tool Knowledge:
What are the appropriate
tools for students?

Tool Knowledge:
What are the

appropriate tools for Technical Expertise:

the data? How can I modify the
/ tools to support students?

Technical Expertise:

How can I get the data into the
right format for the tools I need? Eyaluation Expertise:

————— , How canl tell if it was
worth the work?




