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WhyReef is made possible with funding from the John D. and Catherine T. MacArthur Foundation.
WhyReef content provided by the Encyclopedia of Life.

Introduction to WhyReef
Come SCUBA with us in WhyReef—a virtual coral reef—and discover the

splendors of coral reefs and the creatures that make reefs their homes! Observe amazing reef
species from the Harlequin Shrimp and the Giant Triton Snail to the White-Tip Reef Shark,
count and identify species to monitor reef populations just like scientists do, or play the Food
Web Game to figure out how these creatures depend on one another.
In partnership with Whyville, The Field Museum of Chicago developed WhyReef to take its mission to
increase public understanding of science to the web. This resource highlights Whyville’s unique brand
of collaborative and cooperative learning embedded in a simulated environment informed by The Field
Museum’s experts on coral reef biology and science education.
Founded in 1999, Whyville is the premier free educational virtual world for children ages 8 to 16.
Whyville’s activities are interactive, open-ended, and foster creativity. Whyville has won numerous awards,
including the prestigious National Parenting publication Awards (NAPPA) Gold Award in 2008 and is
COPPA compliant. For further information about Whyville, please visit:
http://b.whyville.net/smmk/top/gatesInfo?topic=about
In WhyReef, the Encyclopedia of Life (EOL) is used as a primary source for information about reef species.
EOL, a free online encyclopedia (www.eol.org), strives to create a webpage for all life on Earth that
includes text, images, maps, and videos. Exploring an underwater world through new media platforms like
WhyReef is a terrific way to introduce young learners to a vital part of our planet’s ecosystem teeming with
fascinating creatures and important environmental relationships.

Big Ideas
The following big ideas are threaded throughout WhyReef and may be useful
in framing how WhyReef connects with your curriculum:
• Ocean biology provides many unique examples of life cycles, adaptations, and
important relationships among organisms that do not occur on land.
• In a coral reef food web, reef species are interconnected in a vast and complex system of trophic levels
and energy flow.
• Scientists (and students on WhyReef ) classify reef species by observing, categorizing, and describing
organisms in a reef, and they compare them to other reef populations.
• Humans affect the ocean in a variety of ways, and healthy and sick reefs are very different. Both
individual and collective actions are needed to effectively manage ocean resources for all; we are all
responsible for the health of the ocean.

National Science Education Standards
WhyReef may be used to meet learning standards in Language Arts, Math, Science, Social Science and Fine
Arts. However, WhyReef most closely aligns with the following National Science Education Standards:
• Science as Inquiry: Abilities necessary to do scientific inquiry, understanding about scientific inquiry
•L
 ife Science: Populations and ecosystems, diversity and adaptations of organisms; interdependence of
organisms; matter, energy and organization in living systems
•P
 hysical Science: Transfer of energy
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Getting Started
Technology Requirements
To access WhyReef in your classroom, library, or museum, you will need a computer with:
• Intel Core Duo 2.0 GHz or faster processor
• 1 GB RAM
• 1280 x 800 monitor
• Broadband internet connection: 256 kbps or faster
• A web browser: Internet Explorer 7 or later or Firefox 2 or higher
• Flash 9 or greater installed as a browser plugin
• Java 1.4 or greater installed as a browser plugin
Registering as a teacher in Whyville allows you to bring your students on as a class and manage their
accounts. The teacher registration process is as follows:

Signing up as a Teacher
1. Go to www.whyville.net

www.whyville.net
2. Follow the instructions to make your
avatar and then click on the “JOIN NOW!”
button. This takes you to the registration
process.

4. Among one of the non-required items
will be: “You are: Choose One”
Please select teacher in the drop down menu.
5. If applicable, choose the grade you
teach in the next item.

6. C
 lick the “Sign Me Up!” button when
you are ready.

3. In the main registration page, fill in
all the required items marked by a red asterisk.

	After you have successfully registered for a
Whyville teacher account, you will go through
a short tutorial on Whyville basics. Then
you will need to verify yourself as a teacher.
Once verified, you can sign up your students
for accounts that will be tied to your teacher
account, and you’ll be able to control the
chat/Ymail/BBS permissions of the students
that are tied to your teacher account.
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Getting Started

(continued)

Getting Verified as a Teacher
1.	When you log on to Whyville, the first
page you see is the Welcome Page. This page
highlights new events, some of the games and
activities on Whyville, and articles from the
weekly town newspaper. In the middle of this
page, you will find a link to get verified as a
teacher. Click on this link.

2. You will see a form that asks for your
school information. After you have filled this
out and hit “submit” someone on Whyville’s
staff will verify the information by calling your
school. Once they have done this, you will
receive an email that indicates whether your
verification was successful or not.

3. If you have been successfully verified,
you will have a Class Roster book in you satchel.
This is the red satchel that contains all your
Whyville belongings. You find this near the top
of the screen in the toolbar of icons. Your Class
Roster can also be found on the bottom of the
Welcome Page.

4. C
 lick on the Class Roster book to
access your personalized URL that your
students should use to register their accounts on
Whyville. Accounts registered using this URL
will be tied to your Whyville account. You can
also control the permissions for your students
through the Class Roster.
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Getting Started

(continued)

Getting to WhyReef
1. Go to http://reef.whyville.net

http://reef.whyville.net

2. To login in as a guest follow the
instructions to make your avatar, then click on
the pink “Enter as Guest” button. After a quick
tutorial on Whyville basics, you will arrive at
the Reef Station.

3. Y
 ou may also login with your username
and password. From the Welcome Page choose
“Beach – Reef ” from the scroll down menu in
the Bus.
4. Y
 ou can also reach the Reef Station
and WhyReef at any time in Whyville by
clicking on “play” in the menu on the left and
“Reef Station” from the choices that come up.

TeacherTube.com
For detailed instructional videos on how to use WhyReef, visit teachertube.com:
http://teachertube.com/viewProfile.php?user=Whyreef
Choose from a variety of videos:
How-To Videos
		 • How to Login to WhyReef
		 • WhyReef – Reef Station
		 • WhyReef – Count & ID
		 • WhyReef Journal
		 • WhyReef Mini Food Web Games
		 • WhyReef Simulator
Activities Aligned to Illinois State Standards
		 • Illinois Science Standard 11a
		 • Illinois Science Standard 11a and 11b
		 • Illinois Science Standard 12a
		 • Illinois Science Standard 12b
		 • Illinois Science Standard 13b
Research Tools in WhyReef
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Welcome to the Reef Station!
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1. Mark
Mark is WhyReef ’s resident reef biologist. He is
a marine biologist and Curator of Fishes at The
Field Museum of Chicago and studies coral reefs.
In the WhyReef Bulletin Board System he answers
questions posted by Whyvillians. He also writes
articles for the Whyville Times, about current topics
in marine biology.
2. North and South Beach Reefs
Experience a Pacific reef while diving in the North
or South Beach Reefs. Use your Reef Coder to
count 50 different species in WhyReef and monitor
the reef just like real ecologists. The behavior,
appearance, and rarity of each species in the reefs is
scientifically accurate.

3. Reef Journal
After counting species on the reef, go to your
Reef Journal to identify them. After each species
is identified, explore the journal pages that contain
information about where the species live, what they
eat, and more. Add your own comments and collect
lots of great information for research projects.
4. Food Web Game
Learn about trophic levels, food webs, and food
chains as you play mini games about reef food
webs. Use information on trophic levels to
complete 15 mini food webs and view what a
marine food web looks like for 50 species!
5. Reef Encounters
Watch over 40 short video clips of real reef species.
These video clips show reef species using their
adaptations to survive in a coral reef environment
and how they interact with other species.
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Welcome to the Reef Station!

(continued)
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6. R
 eef Simulator
Create and test hypotheses in response to
reef-threatening events such as overfishing
and bleaching. Interpret graphs, check
hypotheses, and answer questions in the Reef
Simulator Bulletin Board System to analyze
your hypotheses in greater depth and share
your results with other Whyvillians.
7. C
 ollaborative Graph
Every time Whyvillians dive and count species,
their data is recorded in the Collaborative
Graphs. See how many organisms the WhyReef
community has counted and organize the
graphs in different ways (e.g. by species category
or trophic level). Interpret the data in the graphs
by answering questions in the Graph Bulletin
Board System.

8. S
 CUBA Information
Find information about real-life SCUBA diving
and the science behind it. Learn about SCUBA
certification and the equipment necessary to dive.
9. D
 iscussions
Discuss the reef with other Whyvillians or ask
Mark questions in the Reef Station Bulletin
Board System. Access discussion boards about
reef videos, “reef speak,” reef sightings, or a reef
forum where you can post questions for Mark.
10. Coral Reef References
In the reference section, access links to help you
learn more about coral reefs and related topics.
There are references for coral reefs and oceans,
for saving and protecting coral reefs, for plants
and animals, and The Field Museum of Chicago.
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Virtual Field Trip Activities
Save the Reef!
Corresponds with the “Reef Simulator” in the Reef Station
National Science Education Standards
Science as Inquiry 5-8: Abilities necessary to do scientific inquiry
Life Science 5-8: Populations, resources, and environments; natural hazards
Life Science 9-12: Environmental quality; natural and human-induced hazards
Pre-WhyReef
Have students discuss their preconceptions of things or events that harm coral reefs. What harms coral reefs?
How do humans impact coral reefs? What would happen to a coral reef after a catastrophic event? What
would happen to the fish/coral/invertebrate populations if a coral reef becomes sick? In small groups, or as a
class, create a list or word cluster that addresses these questions.

WhyReef Activity
Visit the Reef Station and go to the Reef Simulator. In the Reef Simulator, ask students to run the simple
experiments to observe how six different human events impact reefs: overfishing for food, overfishing for
aquariums, coral bleaching, too many nutrients, buried reef, and tourism. Students should carefully read
the details of each event, and then make a hypothesis on how that event will impact the key species in
the graph. After they make their hypothesis, they can see the immediate and long-term effects on the key
species in the graph. Finally, ask students to answer the three questions that appear below the graph. This
will help them to analyze the results of the simulation and check their hypothesis. Students can also answer
the questions in the Bulletin Board System to further analyze each simulation.
Post-WhyReef
After students complete the Reef Simulations, discuss what they have learned and how that compares with
the original list or word cluster they created. Afterwards, divide the class into 6 groups, and assign each
group one of the events from the Reef Simulator
(overfishing for food, overfishing for aquariums,
coral bleaching, too many nutrients, buried reef, or
tourism). Ask each group to research solutions to
their event by visiting the “Save and Protect Coral
Reefs” section from the Coral Reef References in
WhyReef, or by visiting your local natural history
museum, aquarium or library. Finally ask each
group to make a poster that explains what causes
the event, how the event impacts key species in a
coral reef, and how people can prevent or restore
the reef after the event.
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Virtual Field Trip Activities

(continued)

Energy Transfer and Adaptations
Corresponds with the “Food Web Game” in the Reef Station
National Science Education Standards
Science as Inquiry 5-8: Abilities necessary to do scientific inquiry
Life Science 5-8: Populations and ecosystems
Life Science 9-12: Interdependence of organisms
Pre-WhyReef
Introduce students to the concept of trophic levels
and the terms producers, herbivores, omnivores,
and carnivores. Assign colors to each term:
producer=yellow, herbivore=green, omnivore=purple,
and carnivore=red. Have students label and color-code
4-6 index cards with names of organisms from these different tropic levels (e.g. trees, hay, shrubs, grass,
bee, rabbit, mouse, cow, giraffe, lions, humans, snake, hawk). Make sure students have at least one card
per trophic level. Have students glue the cards down on a large sheet of paper and draw arrows between
the organisms showing the energy flow within the web; then write an expository passage beneath the web
describing the relationships between organisms, using the new vocabulary words.

WhyReef Activity
Visit the Reef Station and go to the Food Web Game. There are 15 mini food webs that your students can
complete. After students have successfully completed all of the mini food webs, they will see the entire
WhyReef food web showing how energy flows through all 50 species in WhyReef and how all species are
connected to each other. This reef food web illustrates how complex food webs really are. Upon completion
of the reef food web, ask questions to foster student analysis of the web and check understanding of the
relationships between species and flow of energy within the food web.
Post-WhyReef
After students complete the Food Web Game, ask them to go to their Reef Journal. From the journal
pages, students should gather information about the different organisms and what they eat; from this
information students should be able to identify the organisms’ trophic levels. (Students will need to identify
each species before they can view that species’ journal page.) Students can find more information about the
trophic strategies of marine organisms by visiting the “Coral Reefs and Ocean” section from the Coral Reef
References in WhyReef, or by visiting your local natural history museum, aquarium or library.
Back in the classroom, students should illustrate and label trophic level index cards for the organisms they
researched. Each card should be labeled (species and trophic level). Students will collaboratively create a reef
food web by posting their cards on a bulletin board or other large surface and then identifying the energy
flow by creating arrows between species. Ask students what would happen if [organism] was removed
from the food web? What would happen if all primary consumers were removed from the food web? Ask
students to provide explanations and form logical arguments as to the effects of such occurrences.
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Virtual Field Trip Activities

(continued)

Categorize and Describe
Corresponds with the “North and South Beach Reefs” and “Reef Journal” in the Reef Station

National Science Education Standards
Science as Inquiry K-4: Abilities necessary to do scientific inquiry
Life Science K-4: Organisms and their environments

Pre-WhyReef
Ask students to share what they know about coral reefs. What types of living things would you see on a
reef? How many different species live on a reef? How many dolphins do you think you’d see? How many
fishes? Give students a copy of the WhyReef Coloring Book (http://www.fieldmuseum.org/education/
online_learn.htm), and have students color and count the species. As a class, create a list of student
“wonderings” that they hope to answer by taking a virtual dive on WhyReef.

WhyReef Activity
Go to the North or South Beach Reefs to observe reef species. Carefully observe the reef. Ask students
what types of living things they see. Animals (fish, mammals, reptiles, invertebrates)? Plants? Do they
see more fish than mammals? How many reptiles do they see? Revisit the list of “wonderings” created
earlier. Can any of their wonderings be answered by observing the reef? Count the different species on the
reef using your Reefcoder. Then, go to your Reef Journal and identify the species. You can also visit the
Collaborative Graphs after identifying the species to determine types of organisms most and least common
on the reef. Did the data suggest something different from what students predicted earlier?

Post-WhyReef
Have students choose one of the species
from the Reef Journal and create a
field guide page that includes: scientific
illustration of the organism, species name,
additional information from the Reef
Journal. Assemble all student pages into a
classroom WhyReef Field Guide.
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Field Museum Connections
Harris Educational Loan Center
Give students an up-close look at teaching specimens and real artifacts from The Field Museum’s collections.
The Harris Educational Loan Program lends hands-on kits, known as Experience Boxes, which provide an
in-depth look at different cultures, rocks, fossils and much more. You can also borrow Exhibit Cases, which
feature plant and animal specimens in their natural setting.
Learn more about this library of resources by visiting Harris Loan online at fieldmuseum.org/harrisloan
or call 312.665.7555.

Exhibit Cases:
Reptile: Snake, Common Water - Exhibit Case
Fish, Shark - Exhibit Case
Pebbles, How Shaped by Erosion - Exhibit Case
Sanderlings - Exhibit Case
Sandpipers - Exhibit Case
Gull, Bonaparte’s - Exhibit Case
Grebe, Pied-Billed - Exhibit Case
Experience Boxes:
Sea Life - Experience Box
Patterns in Nature - Experience Box
Audio/Visual:
Into the Depths - Audio/Visual
Skeletons in the Sand - Audio/Visual

Related Exhibitions
Continue your exploration of the concepts in WhyReef by visiting a related exhibition during a field trip to
The Field Museum.
What is an Animal (Main Level)
Explore what makes an animal an animal. See what animals look like, where they live, how they survive
and more.
Traveling the Pacific (Upper Level)
Find out what life on a picture-postcard beach is really like. See how humans interact with coral reefs and
why coral reefs are important for the peoples in the Pacific.
Climate Change (Upper Level, open from June 25, 2010 through November 28, 2010)
Discover what is causing global climate change. See how global climate change could impact humans and
coral reefs.
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Additional Resources
Other On-line Resources
In WhyReef ’s Coral Reef References section (the icon that looks like reference books on a shelf in WhyReef,
http://j.whyville.net/smmk/reef/offsiteLinks), you will find links to more information about coral
reefs and related topics. Links are continuously updated, so check back often! Some of the links include:
Coral Reefs and Oceans
• W ho’s Who Reef Education Network
Find out more about your favorite reef-dwelling creatures!
• Shedd Aquarium Explorer’s Guide
Take an online tour of Chicago’s Shedd Aquarium, or just learn more about your favorite plants and
animals in the ocean using the handy Explorer Guide.
• Moorea Coral Reef Education
Discover the marine life in the Moorea coral reefs. Watch videos and learn about the different reef
species that live off this South Pacific island.
• Census of Marine Life
Click here to learn about efforts to make a huge list of all the plants and animals in the ocean!
• EOL’s Podcast of Life
W hat to learn more about the creatures in the sea? Dive into the world of marine biology and
biodiversity through the Podcast of Life: witness science in action through lively, you-are-there stories
from the front lines of ocean science.
Save and Protect Coral Reefs
• NOAA Coral Reef Conservation
Learn more about the National Oceanic and Atmospheric Administration’s (NOAA) efforts to save
coral reefs.
Plants and Animals
• Encyclopedia of Life
A web page for every known species on the planet, how cool is that!
The Field Museum
• Fish at The Field Museum
Browse through the Field Museum’s gigantic collection of fishes, including over one million samples!
• The Field Museum’s Invertebrates
Find out more about your favorite spineless wonders, invertebrates, by checking out The Field
Museum’s Invertebrate Zoology web page.
• The Field Museum Aquatic Snakes
Learn more about water snakes of South Asia.
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Key Terms

Algae:	Chiefly aquatic (living in water) plants that lack true stems, roots and leaves but
usually contains chlorophyll.
Amphibian: 	Any of various cold blooded smooth skinned animals such as frogs, toads,
salamanders etc, hatching larva in water, which breathe by means of gills and later
in adult form having air breathing lungs.
Animal:	Differing from plants by having a fixed structured, limited growth, an inability
to change light into energy (photosynthesis) and locomotion (moving from one
place to another). Animals such as corals and sponges move when they are young.
Aragonite:	A from of crystalline calcium carbonate mineral corals secrete aragonite to build
the reef (form an exoskeleton).
Carnivore:	any flesh-eating or predatory (hunting) animal.
Chlorophyll: 	Green pigments found in plants that convert light into energy (photosynthesis).
Coelenterate 	(phylum – a biological division of the animal kingdoms): Any invertebrate animal
having a radially symmetrical body (the same on either side of a mid-line) with a
sac like internal cavity including jellyfish, hydras, sea anemones and coral.
Crustaceans:	Animals such as lobsters, crabs, shrimp and barnacles having a segmented body
an exoskeleton and paired jointed limbs.
Echinoderm 	(phylum – a biological division of the animal kingdom): Radially symmetrical
(the same on either side of a mid-line) marine invertebrates including starfish, sea
urchins, and sea cucumbers often covered with spines.
Ecosystem: 	An ecological community of plants and animals living together in the same
physical environment, considered as a unit.
Exoskeleton:	An external protective supporting structure of many invertebrates such as
crustaceans.
Fish:	Fish are animals that live in water. They have fins that help the move. They are
vertebrates and use gills to breathe instead of lungs.
Habitat: 	The area or type of environment in which animals and plants normally live.
Herbivore: 	Animals that feed on plants, plant eating.
Invertebrate:	Having no backbone or spinal column, example: corals, sponges, mollusks,
jellyfish, squid.
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Key Terms

Lagoon:	A body of brackish waters, especially one separated from the sea by sand bars or
coral reefs.
Mammal:	Warm blooded animals which use lung to breathe air, vertebrate, only one
mammal lives in WhyReef.
Mollusk:	Marine invertebrate include edible shellfish and some 80,000 other species.
Nutrient: 	Nourishing ingredient in a food.
Omnivore:	An animal that eats both animal and vegetable substance, eating all kinds of food.
Plant:	Make their own food through photosynthesis. Takes the nutrients from water and
soil and uses sunlight to convert them into energy.
Photosynthesis:	The process by which chlorophyll (within cells of green plants) convert light into
chemical energy.
Phytoplankton:	Very small (minute) floating aquatic plants.
Plankton:	Plant and animal organisms, generally microscopic that float or drift in fresh or
salt water.
Polyp:	A coelenterate (see definition) usually surrounded by tentacles with a cylindrical
body and an oral opening, example: hydra, coral.
Reef: 	A strip of ridge of rocks, sand or coral that rises to or near the surface of a body of
water.
Reptiles:	Cold blooded animals usually covered with scales having lungs and need air to
breathe, vertebrate.
Seaweed:	Marine algae such as kelp, rockweed, gulfweed.
Secrete:	To generate and separate a substance from cells or bodily fluids. Corals secrete
calcium carbonate to support the reef.
Sponge:	Marine invertebrate having a porous skeleton of fibrous material.
Symbiotic:	Two or more organisms in close association with each other.
Vertebrate:	Having a backbone or spinal column segmented body or cartilaginous, example:
fish, reptiles, mammals, birds.
Zooplankton:	Floating often microscopic aquatic (water) animals.
The Field Museum • WhyReef Educator Guide • http://reef.whyville.net

Page 14

