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Active, inquiry-based learning most effectively improves

scientific literacy:
Manduca and Mogk. 2002. Using data in undergraduate science classrooms. Final
report on an interdisciplinary workshop sponsored by the National Science Digital
Library at Carleton College.

National Research Council. 1996, National Science Education Standards.
Washington, D.C.: National Academy Press.

National Science Foundation. 1996, Shaping the Future: New Expectations for
Undergraduate Education in Science, Mathematics, Engineering and Technology.
(NSF 96-139). Arlington, VA: National Science Foundation.




Hands-on inquiry has limitations:

1) Resulting data sets are often small and lack breadth across time or te
2) Data collection can be logistically difficult to implement.



Geographic Data
in Education

The Geographic Data In Education (GEODE) Initiative IS dedicated to the

Improvement of Earth and environmental science education through the use of data
visualization and analysis tools to support Inquiry-based pedagogy. Through an
Integrated program of research and development, the GEODE Initiative is
advancing our understanding of learning In the Earth and environmental sciences,
design of curriculum and educational software, and teacher professional
development. Equally Important, the GEODE Initiative is creating useful and

useable products for students and teachers at levels ranging from middle school

through college.

Project Overview
Curriculum
Software

Research and
Publications

Conferences and
Presentations

Recognition

Who We Are

enhanced Earth-system education and research

THREDDS

« CommunitE-letter

* Unidata Seminar Series
* Unidata Events

+ Community Events

+ Job Opportunities

The THREDDS (Thematic Realtime Environmental Distributed Data Services) project is developing middleware to bridge the
gap between data providers and data users. The goal is to simplify the discovery and use of scientific data and to allow
scientific publications and educational materials to reference scientific data

The mission of THREDDS is for students, educators and researchers to publish, contribute, find, and interact with data
relating to the Earth system in a convenient, effective, and integrated fashion. Just as the World Wide Web and digital-library
8 technologies have simplified the process of publishing and accessing multimedia documents, THREDDS is building

S Donioads infrastructure needed for publishing and accessing scientific data in a similarly convenient fashion.
+ Support L

* Mailing Lists

* Search

What's New?

® 9 March 2005 - Version 0.3.1 of NcML-G and NcML-Gml is now available. The NcML GIS extensions have been

— . ped to facilitate ir y between the earth sciences and the GIS communities
* GEMPAK ® 2004/11/30 - THREDDS Catalog Generator version 0.9 released.
* McIDAS
« 1DV
Getting Started
o ® THREDDS server software
* LOM ® THREDDS Toolset - Data Viewer
« THREDDS ® THREDDS Java Client Libraries
+« OPeNDAP/DODS ® THREDDS Catalog Generator

Discover Our
Earth

Welcome

Studen

Teachen

Web Too

e Iarnet s 1| A5 - Corml L aerein ANSTOR ~ Pamded b NI

San Diego Supercomputer Center, Geoinformatics Lab

C4 WebMO

- NSDL

Computers in Chemistry
at Cabrillo College

C4's Consortium WebMO Pro Implementation

Consortium

Molecular Library 2.0

A set of over 400 molecular models, plus three Java-enhanced
viewers: the MonoViewer, DuoViewer, and MacroViewer. The old
version is still available as well

Chime Student Lreises

Sets of chemistry problems incorporating Chime modeis
o) as student in 5 different

courses.

A package of Java applets for educational developers to use in
making their own Chime web pages. Includes online
documentation and examples!

About the C4 Proj
We are P ion and
chemistry instructors and students

software for

R
7

.

Login portal for C4 Consortium Members

Al e Tutorial
How to use Chime, a Netscape plug-in which renders molecular
structures within a web browser. Includes problem set

Insulin:_Structure of a Protein Hormone

A Chime-based tutorial examining the structure of the protein
insulin

Download C4 Software

You can download our completed tutorials or other projects here,
for use offline.

Chime Help Center
How to get set up with Chime and a compatible browser.



EthoBank is a public repository for
animal behavior data. It is part of
EthoSource, a global initiative to

EthoBank Home

About Us ;

store, share, and combine behavioral
Contribute information.
Bearch See the links to the left for further rmatics solutions for the ne

information g for det scribe to ma t
A g - Y »

nalyze Informatics f
Biodiversity ‘-

For Kids Research Z -

EthoBank was created with help Center : e
Reloted Links from: University of Kansas . ¢ i

Welcome to foema pper

+ Products

+ News Lifemapper uses the Internet and leading-edge information

T PARIErS technology to retrieve records of millions of plants and animals in the

B o T e maper world's natural h|story museums. Lifemapper analyzes the data,
Home | About Us | Contribute | Search | Analyze | For Kids | Related Links Works computes the ecological profile of each species, maps where the

species has been found and predicts where each species could
ially live.

d! Make a Lifemap N
Mammal - P T @ ‘ [
NC‘WOTISG‘-" - bearch that developed Lifemapper was supported by the
Information hl Science Foundation, the US government agency that
System . - s all basic research and education in non-medical science.
)

Lifemapper's results be used?

Wuh \uppon from the National Science Foundation, seventeen North American institutions and their collaborators developed the Mammal Networked
combined specimen data from a web browser. 2) enhance the

National Center for Biotechnology Information m that can be easily adopted by other disciplines with similar
National Library of Medicin Natioral tnstitutes of Health the need for long-term, external maintenance of the network
PubMed _All Databases _ BLAST OMIM Books  TaxBrowser  Structure
Search| All Databases for | Go | i i . o i .
— 1 internationally, that the real impact of this collaborative effort
» What does NCBI do? Hot Spots Join have at their disposal the data standards, software and
s that they make the same institutional commitment as the
Established in 1988 as a national resource for » Assembly Archive and make the accompanying data available for the benefit of
molecular biology information, NCBI creates
public databases, conducts research in » Clusters of
computational biology, develops software orthologous groups itory museums to come together to build and support a
tools for analyzing genome data, and 5 e i ation, and public health. That call has now been answered. It
disseminates biomedical information -all for =/ : le use of biodiversity in all its complexity as we attempt to S +
enes & Disease, - J = Library Virtual
the better understanding of molecular NCS! Handbook sentury. s
processes affecting human health and Y
disease. More... » Electronic PCR 3 o
| Gazetteer | Join MaNIS
100 Gigabases » Entrez Home
GenBank and its collaborating databases, the
European Molecular Eiology Laboratory and » Entrez Tools 2
the DNA Databank of Japan, have reached a i3
milestone of 100 billion bases from over » Gene expression New N Listen to t
165,000 organisms. See the press release or find omnibus (GEO) QOur New Name L
more information on GenBank Ve recently sh § our name
» Human genome to make oo orid class
resources hive of video n 3 C
archive of video ngs WATCH and LISTEN to
Entrez Gene » Malaria genetics & Learn More » t »f anim
genomi

» Map Vi ~ Featured
d 13| ewer - -
: i v © Peter R. Stettenheln/CLO
Barred Owl (Strix varia)

» dbMHC

» Mouse genome
resources




What is ADW?

Database driven content

— 3200 species accounts
(about half are mammals)

— 16222 pictures
— 2804 “specimen” images
— 724 sounds

* BioKIDS spin-off site

« Structured query tool
(Quaardvark)




Who uses it?

Target audience: written (primarily) by college
students for college students

Actual audience: all ages, worldwide

September 2010 stats: ~2.2 million pages;
~425,000 visits; 200 countries (varies with
academic calendar, peaks around 5 million
pages/month)

User Survey (2005): 70% students

ADW Non-student user:

30.0%

25.0%

20.0%-+

M undergrad VU 15.0%-
M grad o
11% K-12 10.0%-

5.0% 1

67%
0.0% -

ADW student users




Formal Educational Uses

« General resource
* Writing species accounts

 Alternative textbook
— E.g. mammal special topics

 Inquiry with quaardvark




Who contributes?

= Species accounts from 42 classes at 35 universities
= At least 2475 individual authors (mostly students)
= More than 200 photographers

Student-Written Accounts by Yea

600

500

4004
300
200
1999 2000 2001 2002 2003 2004 2005 2006 2007




workspaces

0u are here: workspaces » helostoma temminckl

s 00

COMACt adv, £a1L Jerstumich. ady
for help using the site or
account template.

igentification | [rererences | [l [edit ] [contributors

Species Helostoma temmincki

_

Coughlin, Megan
University of Michigan - EES
440/ENVIRON 422/NRE 422
maquns 0RO 40

2 Geographic Range

State
submitted

Identification
Helostoma temmincki: found

There has been no aiscussion.
Other Geographic Terms:

|_mooo I

For latin names:
ccrams glamsr>

2 Habitat

Helostoma temmincki, also known as the kissing gourami, is naturally found in the Oriental region of the i
world, in Southeast Asia from Thalland to Indonesia. It has also been introduced Into the Neotropical region.

Biogeographic Regions: @ Oriental (Q Native); @ Neotropical (@ Introduced).

Chrstensen, 1992

To link to a latin name:
“llamss <<Lams glamsrr

Fﬂﬂ".’."aa ..u%i': water because of their ability to breathe air.
rip /] udiben cxglpazd beals

In the examples above, that's a

back quote Elevation:
1/2 Depth:
q
Breeding/spawning season

Indicate the time of year (span of months, for instance) in which fertilzation ocours, and, f appropriote,
Spawning and/or nesting. This does not pecessardy indude par formation (that goes in ‘Mating Behavior...').

The breeding season is the beginning of the rainy season (May)

T Manes (7 Inemadons

Use the fieids provided to mcdude information on number of offspring, Ume Lo hatching, time to
independence, time to fledging, age at sexual maturity, etc. Be sure to select the correct units for those
measurements. Moase aiso describe these vakios in the Reproductive Behanior text box (abowve). Enter the
typical lower and typical highest vatues a8 1hey are reported in the iersture, only enter a0 average value iIf
is identified as an average in the Iterature (for exampie: average time 1o Aatching is 12 days). Try to e as
complete as possible i filing out this information and checking 8l keywords that apply to these animais.

Number of offspring
Low: €00

High: 1900
Average: 1000

Time to hatching
Low: 1
High: 2
Average: 1
Units: dys  v|

Time to independence
Low:

High:

Average: 3

Units: days |

ki is a fish which prefers the sluggish or standing water of tropical lakes,
canals, swamps, and ponds. Generally the water temperature is between 22-30°C. During the rainy season they
migrate through rivers to shallow lakes and floodplains to spawn. They are usually found near the surface of the

These animals are found in the following types of habitat: & Tropical; @ Freshwater.

Edit

Chrstensen, 1992; Ranbath, 1996

Key behaviors

g [ b (s Fo Cemt o o o e i I “Sam i o T B <SR v [ s 8

arboreal (lives in trees) @

scansorial (specialized for climbing in trees)

cursorial (specialized for running)

terricolous (lves on the ground)

fossorial (specialized for burrowing under ground) @

troglophiic (breeds and thrives in caves)

flies

glides

saltatorial (specialized for jumping and hopping) @
for Q

diurnal (active during the day) Q
nocturnal (active at night) Q
crepuscular (active at dusk and dawn) @
parasite Q

motile (able to mave around) &

nomadic (moves throughout a large range year-round) &
migratory (moves seasonally between different regions) @
sedentary (mainly stays in one general area) @
hibernation (inactive during the winter) &

aestivation (dormant during hot weather or times of little food)
daily topor (dormant for a part of each day)

soltary @

territorial (area defended by an animal or group)

social (Bves mainly in a group) @

colonial (lives in large groups) @

dominance hierarchies Q

2 Food Habits

Use this text box to describe what these animals eat. If there are special structures or adaptations for
feeding, describe them, Try to use i terms like ' givore,” " etc., but
dso describe the foods used in more detall. If your animal s a dietary generalist, some specific
exampies of foods eaten ldentified by scientific name, If your animal is a dietary specialist, provide a complete
list of foods eaten by name. the names of animais with «o» (for example:
<«Canis yufus))) SO that the name acts 3s a direct ink to Information on that animal.

The kissing gourami is omnivorous, eating almost
everything. It is the most highly specialized freshwater
filter-feeder of Southeast Asia with very intricate gill
rakers. It feeds on phytoplankton, zooplankton, and
aquatic insects, supplemented by plant material, When it
is rasping algae off of a surface is when it most
frequently shows the “kissing” behavior.

[ Advanced [ intermediate
Please check the applicable references:
[7 Avceos et & 1071
[~ hrstensen, 1992
[T own, 1950
[T Edwards, Latie, and Yakuptnage, 1997
[T Carsen, 1969
[~ tasch and Yoo, 1998

pecies (or larger ta

ic groups) used as hosts by this species

[V Advanced [ Intermediate

'Add Data Field

Species (or larger ta

groups) that are lists with this speci

[V Advanced [V Intermediste

'Add Data Field |

Commensal or parasitic species (or larger taxonomic groups) that use this species as a host

< <Stigeoclonium>>, Chlorococcales

[V Advanced [V Intermediate

-

[V Advanced [v Intermediate

Add Data Field

-



Structured data from
the template combine
With external SOUIrCes, mmmmm——— e

2 Geographic Range

Describe the limits of the range. For migratory species describe which parts of the range this species
occupies for which parts of the year. Indicate both native and introduced ranges.

w=Use the world map of geographic ranges to help you find the appropriate world

egions.

<<Ursus arctos>> once ranged throughout northern and
Exte mal .ata central Europe, Asia, the Atlas mountains of Morocco and
Algeria, and western North America as far south as Mexico.
They are now found in extremely small numbers from western
Europe and Palestine to eastern Siberia and the Himalayan
region, possibly the Atlas Mountains of northwest Africa,
and Hokkaido. Northern North American populations in
Alaska and western Canada remain fairly stable. Many
populations in the United States have been extirpated,
including those of the Sierra Nevada and southern Rockies.

Northern Mexican nonulations were extirnated in the 1960's.
-0

IS

W Advanced [ Intermediate

Please check the applicable references:
W Wilson and Ruff, 1599

resulting in...



...a species account on ADW!

800 ADW: Ursus arctos: Information =]

| http://animaldiversity.ummz.umich.edu/site/accounts/information/Ursus_ﬁ' v

Il Search

About Us # Special Topics - Teaching «: About Animal Names * Help Structured Inquiry Search — preview

Home » Kingdom Animalia » Phylum Chordata » Subphylum Vertebrata » Class Mammalia »
Order Carnivora » Suborder Caniformia » Family Ursidae » Species Ursus arctos

Ursus arctos
brown bear

_( Information) ( Picbures] ( Speclmens] ( Classlﬁcatlon]

o ]

By Tanya Dewey

Geographic Range Kingdom: Animalia An d n OW,

Phylum: Chordata
Ursus arctos once ranged throughout northern and central Europe, Asia, the Subphylum: Vertebrata

Atlas mountains of Morocco and Algeria, and western North America as far  Class: Mammalia th h
south as Mexico. They are now found in extremely small numbers from  Order: Camivora rOug
western Europe and Palestine to eastern Siberia and the Himalayan region, Suborder: Caniformia
possibly the Atlas Mountains of northwest Africa, and Hokkaido. Northern Family: Ursidae

North American populations in Alaska and western Canada remain fairly = Genus: Ursus COI Iabo ratlon
stable. Many populations in the United States have been extirpated, Species: Ursus arctos

including those of the Sierra Nevada and southern Rockies. Northern

Mexican populations were extirpated in the 1960's. (Wilson and Ruff, 1999) With E O L
" =N

Biogeographic Regions:
nearctic Q (native Q); palearctic  (native ).

Other Geographic Terms:

holarctic Q.

Habitat

*&Q«b(




...It also appears on EoL.

DETAIL

MORE

TABLE OF CONTENTS

»

IMAGES

Chordata +

Archaea +
Bacteria +
Chromista +

PAGE 1 next »  Fungi +
. " Plantae +
Image is Some rights reserved
AUTHOR: Ondfej Zicha Protozoa +
SOURCE: BioLib.cz & y
B|O|.|ba Viruses +
DISTRIBUTION EXPLORE

Geographic Range

o0 U AL

JNAL

Animal Diversity Web &7
Liz Ballenger, Tanya Dewey
Some rights reserved

Ursus arctos once ranged throughout northern and central Europe, Asia, the Atlas
mountains of Morocco and Algeria, and western North America as far south as
Mexico. They are now found in extremely small numbers from western Europe and
Palestine to eastern Siberia and the Himalayan region, possibly the Atlas Mountains
of northwest Africa, and Hokkaido. Northern North American populations in Alaska
and western Canada remain fairly stable. Many populations in the United States
have been extirpated, including those of the Sierra Nevada and southern Rockies.
Northern Mexican populations were extirpated in the 1960's. (Wilson and Ruff,

Sciurus niger Linnaeus,
1758
Eastern Fox Squirrel

Halichoeres prosopeion

{Bleeker, 1853)
Twotone wrasse

Lutjanus adetii

{Castelnau, 1873)

Yellow-banded snapper

Pseudojuloides kaleidos
Kuiter & Randall, 1995
Blue-nose wrasse

Psettodes belcheri
Bennett, 1831
Spottail spiny turbot




What do students get?

* Research and writing skills

— practice effective writing

— experience evaluating sources and citing them
* Deeper understanding of course concepts

through application

— learn natural history terminology

— learn about conservation lists

— learn about specific animals

 Publication on the Web






A means of making museum
resources available for
teaching and research




September EOL Usage Stats

EOL has 1,185,647 species pages
2554 (0.22%) have ADW content

52678 species viewed In September; 1824
(3.46%) with ADW content

Visitors spent 65.6 hours on these 1824 pages,
more than 8% of the total time spent on EOL

(disproportionately high usage of pages with
ADW content relative to entire site)
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contact: adw.staff@umich.edu



