| [Twvne text]
> ol F\\ 4
/Z | M
//. \\

[BRUCE MUSEUM
/ One Museum Drive « Greenwich, CT 06830-7100
2

The Bruce Museum of Arts and Science
Education Department Presents:
Educator Guide

Cast of a juvenile Camarasuraus

Digging For Dinosaurs

December 13", 2008-July 26™, 2009

The Bruce Museum of Arts and Science Education Department develops Educator Guides to
provide detailed information on field trip planning, alignment with Connecticut State Goals and
Learning Standards and New York Education Standards, as well as suggested hands-on
classroom activities to do before, during, and after your visit to the Museum.



Teacher Notes Digging for Dinosaurs

This educator’s guide is separated into eight parts:
e Exhibition Guide
e Background Information
e Classroom Discussions and Activities
e Vocabulary List
Teacher and Student Resources
e Curriculum Connections
e How to schedule your Museum visits
e Education Staff List

Digging for Dinosaurs is an interactive exhibition that will put students in a paleontologist’s
boots as they unearth the secrets of where to look for dinosaurs, how to uncover their fossil
remains, and what the fossils reveal about these “terrible lizards.” The show examines various
types of fossilized dinosaur remains, and features a large, hands-on excavation area that
reconstructs the fossil assemblage of the famed Morrison Formation as revealed in Utah’s
Dinosaur National Monument.

The Bruce Museum is also presenting a complementary exhibition, opening February 8th, 2009,
entitled Dinosaurs: The Art of Reconstruction, which explores how an artist reconstructs a
dinosaur’s appearance.

Before you visit the exhibition, spend some time viewing the information on the Museum’s
website at www.brucemuseum.org. We also recommend using some of our quick fun facts and
pre-activities to introduce your students to the complexities of the exhibition and focus on one or
two sections within the exhibition to study in depth.

School programs are inquiry based and promote critical thinking, written, and oral expression.
They feature hands-on-learning activities using objects from Museum collections and
exhibitions. Many are interdisciplinary and address various learning styles.

For school program information, contact Diane Clifford, Manager of School and Tour Services
at 203-413-6741 or by email dclifford@brucemuseum.org

For reservations, contact Anne Burns at 203-413-6744 or by email
anneburns@brucemuseum.org
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Exhibition Guide Digging for Dinosaurs

The Digging for Dinosaurs exhibition examines various types of fossilized dinosaur remains,

such as a petrified sauropod leg bone, fossilized footprints from the Connecticut River Valley,
fossilized dinosaur teeth and egg shells, and a cast of a juvenile Camarasuraus that covers an

entire wall.

Digging for Dinosaurs features a large, hands-on excavation area, where paleontologists of all
ages can scrape away matrix to free cast dinosaur bones and other fossils when the area is
supervised. The dig site reconstructs the fossil assemblage of the famed Morrison Formation as
revealed in Utah’s Dinosaur National Monument. Fragments of a carnivorous allosaur, long-
necked diplodocus, stegosaur, ancient clam, and turtle provide a view of life along a riverbank
during the Late Jurassic period. A visual key helps visitors identify the fossils that can be found,
and expedition images show paleontologists at work at sites around the world.

What happens after dinosaur fossils are excavated? Paleontologists observe, analyze, and make
comparisons to learn how the dinosaurs lived. Touchable cast specimens encourage visitors to
make their own observations. Visitors can assemble a dinosaur using a touch screen or measure a
trackway to determine if the dinosaur that left the footprints was walking or running.

Will you become a fossil? Digging for Dinosaurs includes a board game to help visitors learn
how dinosaurs became fossilized hundreds of millions of years ago.
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Background Information Digging for Dinosaurs

e What is a dinosaur?

Dinosaurs are extinct land-dwelling reptiles that lived during the Mesozoic era. They evolved

from 230 million to 65 million years ago. Unlike modern lizards and crocodiles whose legs are

splayed out to the side, dinosaurs had erect back legs that stand directly beneath their bodies. In

order to be classified as a dinosaur, an animal must have:

- hip, knee, and ankle bones that allow it to stand with its legs directly under its body

- aridge on the upper arm bones

- Jaw muscles that attach to the top of the skull

- three bones [that make up one side of the hips] that form an open socket for the thigh bone to
fitin

-a second finger that is the longest digit of the hand

Dinosaurs are only those animals that lived on land—animals that flew or swam are not
dinosaurs, even though they lived at the same time as the dinosaurs.

e What are dinosaur fossils?

Fossils are evidence of the existence of life during the Earth’s past. There are two main types of
fossils that dinosaur hunters might find: body fossils and trace fossils. Body fossils are preserved
parts of the animal’s body (or evidence of the body) such as bones, teeth, horns, skin
impressions, and tissue. The hard parts of a dinosaur are those most commonly preserved as
fossils. Teeth and bones are common dinosaur fossils because they are sturdy and relatively
abundant. Skin, soft tissues, and organs are other types of body fossils, but are rarely fossilized
since they typically decompose or are eaten by scavenging animals.

Trace fossils are preserved remains associated with the animal’s activities, such as footprints that
are made when the animal walks or eggs which result from mating. Dinosaurs laid eggs like
modern birds and most modern reptiles. Even large eggs are relatively fragile, so it is common
to find crushed dinosaur eggs or just fragments of the shell. Another type of trace fossil
paleontologists have found are coprolites, or dinosaur dung. Although fossilized, the mineral
content of fossilized dung tells us what the animal ate while it was alive.

e How does a bone become fossilized?

When an animal dies, the bone must be buried in sediment that eventually turns to rock. If
conditions are right, groundwater will deposit minerals into the open pore spaces in the bones.
These mineral-rich solutions percolate through the bones, preserving them as fossils. Bones
found at different dig sites may contain different types of minerals related to the area’s particular
environment. For example, bones found in the Morrison Formation of Dinosaur National
Monument are slightly radioactive because they contain uranium minerals.

e Where can we find fossils?
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Scientists use many sources, such as geographic maps, geological maps, and scientific reports,

to determine where fossils might be found. Geological maps tell the age of the rocks and help
scientists find sedimentary rock where dinosaur fossils are typically found. One particularly area
that is rich in dinosaur bones is the Morrison Formation of Dinosaur National Monument,
located in Colorado and Utah. This distinctive sedimentary rock structure was formed about 156
t0147 million years ago, during the time known as the Late Jurassic Period, and is the most
fertile source of dinosaur fossils in North America. A remarkable discovery at the Morrison
Formation in 1909 led to the excavation of a quarry in the lower left corner of the park. Today,
part of the cliff face is located inside the Dinosaur Quarry Visitor Center where visitors can see
some 1,500 dinosaur bones embedded in the side of the mountain.

When paleontologists find rich dinosaur fossil quarries like the Morrison Formation, they create
maps that show the positions of the rock layers and the bones in relation to each other. Scientists
study rock layering, or stratigraphy, in order to understand the relative ages of rocks and fossils.
Because new sediment is deposited on top of old sediment, the most recent fossils are found on
the top and the oldest fossils are found on the bottom.

e What is a paleontologist?

Paleontologists are scientists who excavate and study fossils to learn about life in the past. Not
only do they study the structure of animals and plants, but also the organisms' evolution and
interactions with each other and their environments. These scientists make new discoveries that
sometimes change our understanding of ancient life.

While it is typical to imagine dinosaur paleontologists working outside to excavate bones, field
work is just one part of their studies. Research continues in the laboratory and office, where
fossils are prepared, measured, described, analyzed, and conserved for additional future studies.
Some fossils are specifically prepared for educational displays. In the Digging for Dinosaurs
exhibition, you can see an example of such an educational display (a young Camarasaurus cast).

Scientists use different techniques to analyze dinosaur fossils depending on what sort of
questions they are trying to answer. Since paleontologists cannot directly observe dinosaur
behavior or movement, they must make inferences based on comparisons with modern animals.
For example, to understand the function of unusual structures, like the horns and frills of
ceratopsian dinosaurs, scientists compare the dinosaur horns to horns of modern day animals like
rhinos, musk ox, and antelope. If a scientist is interested in uncovering whether dinosaurs were
warm- or cold-blooded animals, he/she might look at a dinosaur’s bone structure and compare it
to living animals. If a scientist is interested in learning how dinosaurs moved, he/she would
study trackways (a series of footprints made by an animal) or make models of dinosaur skeletons
to see what was physically possible.

Finally, dinosaur paleontologists create a record of their observations and interpretations in

scientific articles and books. Scientists communicate the results of their studies through
publications. Colleagues discuss the research, review its merits, and use it to guide future
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investigations. Paleontologists might disagree on how to interpret the data and so further
discussion and research continues.

e What types of tools do paleontologists use?

Paleontologists use a variety of tools in the field and in the lab. First, scientists use geological
and geographic maps to determine where they should look for dinosaur fossils. Once the site has
been determined, large tools such as hammers, picks, jackhammers, electric saws, and shovels
are used to remove the rock covering the fossils. Once the fossil is mostly uncovered, small
picks similar to those found in a dentist’s office are used to remove additional rock. Then
brushes are used to sweep away the dust and debris, and to uncover and dust off the surfaces of
the fossil. Next, the fossil will be photographed and drawn in order to document its location.
Plaster and burlap might then be used to create a protective jacket around the fossil so it can be
safely moved. These jackets are then crated and moved to a lab.

Once the fossils arrive at the lab, paleontologists remove the fossil from the jacket and begin to

study the specimen. They might use scientific tools such as microscopes, x-rays, and computed
tomographer (CT) scanners to better view the fossil.

e What are some types of pre-historic animals that paleontologists have discovered?

Archaeopteryx:

Archaeopteryx is a primitive bird that lived in the Late Jurassic Period around 150 million years
ago, in what is now southern Germany. Despite its broad wings, Archaeopteryx has more in
common with small theropod dinosaurs -- jaws with sharp teeth, three fingers with claws, and a
long bony tail -- than it does with modern birds. When the first Archaeopteryx fossil was found,
there was no indication of feathers or feather impressions and the specimen was misidentified at
first as a dinosaur. The discovery of Archaeopteryx led scientists in the 1860s to suggest that
birds evolved from dinosaurs. Additional evidence in more recent years has strengthened this
theory and paleontologists now consider Archaeopteryx an important link in the evolution of
birds from dinosaurs.

Caramasaurus:

Caramasaurus is a four-footed, plant-eating dinosaur that lived during the late Jurassic Period.
Although it is the most common of the giant sauropods found in North America, it is only
average in size. Adults could reach almost 18 meters (60 feet) in length and weigh over 17,300
kg (19 tons). Caramasaurus has a small head in comparison to the size of its body and thick,
spoon-shaped teeth for eating plants.

Corythosaurus:

Corythosaurus are duck-billed dinosaurs, characterized by a large bony crest that extends up
over the head. This crest is composed of the nasal and premaxillary bones. The animal could
grow up to 33 feet (10 meters) in length and lived during the late Cretaceous Period.
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Corythosaurus has short arms, but trackways show that duck-billed dinosaurs usually walk on all
fours. Scientists believe that Corythosaurus are capable of sophisticated behavioral
communication due to their expanded brain size, hollow nasal air passages, and inner ear
structure.
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Classroom Discussions and Activities Digging for Dinosaurs

e The Cookie Excavation
(http://education.nmsu.edu/webquest/wg/dino/cookie.html)

Materials:

-Chocolate chip cookies
-Toothpicks

-Paper plates

What to do:

1) Work with a friend.

2) Get one chocolate chip cookie.

3) Get one toothpick.

4) Get one paper plate.

5) Put cookie on paper plate.

6) Use your toothpick and carefully try to pick out all the chocolate chips.

Be careful not to break the chips and try not to pick cookie up off of plate once you start.
Remember not to rush because just like fossil excavations this project is going to take you a
lot of time. Be patient and take a break if you need one!!

e Bones in Stone
(http://www.alphabet-soup.net/dir7/dinoactivity.html)

Materials:

-Chicken bones, cleaned and dried
-Clay

-Nail

-Small hammer

What to do:

1) Boil some leftover chicken bones to remove all the meat.

2) Place the bones in between pieces of clay.

3) Press the clay together and let dry.

4) Discuss with the students that when dinosaurs died, some of their bones got buried and
turned to stone. Paleontologists study these fossils and fit them together to find out what
the dinosaurs looked like.

5) Using a nail and hammer, carefully break away the clay to expose the bones and then
remove them carefully. An extension to this activity could include the students making
dinosaur skeletons using pipe cleaners.
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Classroom Discussions and Activities Digging for Dinosaurs

e The Fossilization Game

It is not easy to become a fossil. Many plants and animals never have the chance to be
preserved as fossils. The fossilization game is a role-playing exercise that helps children
understand fossilization processes.

Materials:
-Index cards

What to do:

1) Create Fate cards

Before you begin this activity, you must create fate cards which show the possible outcomes
that might befall each child’s role. Using index cards, write out one fate card for each student
in your class. Possible cards might be: You are eaten by scavengers while drinking at a river;
You die on land, but rot away before you can be preserved; You are swallowed by a
crocodile; You drown in the river and are washed out to sea and lost; You are buried by a
mudslide and preserved as a fossil; You die in the water but wash up on the shore and are
fossilized. Remember, the proportion of "fossilization" cards to "destruction” cards should
be small, mimicking the small chance of becoming fossilized in the real world.

2) Choose an environment.
The game begins with the class or smaller group choosing an environment in which there is
a depositional setting such as a lake, pond, stream, river in a forest, or sea floor. The
students can use their imaginations to describe this setting in as much detail as they desire.

3) Choose roles.

Roles that the participants choose for themselves are possible animal or plant inhabitants of
the chosen setting. For example, in the aquatic settings, possible roles include not only snails,
clams, fish, salamanders, turtles, alligators, and other aquatic animals, but also horses, deer,
monkeys, rabbits, and birds that came there to drink.

4) Begin play.

When play begins, the children act out their roles, with each one given a turn to make
vocalizations or gestures. For example, a child playing a fish could wiggle his/her body with
a fishlike motion and make gulping motions with his/her mouth. A child playing a prairie dog
might pretend to dig a burrow and make high-pitched barks. They can also interact with each
other as they would in their natural environment. For example, the carnivores could chase the
herbivores.

5) "Freeze" and decide the fate of the characters.

At a time determined by the teacher, action "freezes" and the time for possible fossilization
begins. The students draw cards which tell their fate.
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Classroom Discussions and Activities Digging for Dinosaurs

6) Discuss the meaning of this exercise.

When the entire class has drawn cards, discussion can begin. Have each student discuss his
or her role as an organism and what happened to this organism after it died. Make a list of
these organisms on the blackboard. Which animals became fossils? Which were destroyed?
Remember, the only animals and plants future paleontologists will know anything about are
the ones that become fossils. You will become aware of the important question of bias in the
fossil record when you compare the list of fossils with the complete list of living animals. Is
the list of fossils a good representation of the living community? Why not?

7) If time allows, play the game again with the same animals and plants.
How are the results similar or different?

e A Day in the Life of a Dinosaur

Imagine you are a dinosaur living in prehistoric times. Write a journal entry for what you
experienced today. What type of dinosaur would you be and why? What is your life like?
Describe in detail all the things you would see during a typical day (such as plants, other
animals, and the environment).

e A Day in the Life of a Paleontologist

Imagine you are a paleontologist at a dig at Dinosaur National Monument. Write a journal
entry for what you experienced on the job today. Describe what you were working on in the
field. Did you make any new discoveries? What types of tools were you using? Include
drawings of the fossils you might have uncovered or of the landscape where you are

digging.
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Digging for Dinosaurs

Adaptation: A feature that contributes to an organism’s success and survival in its environment.

Autotroph: An organism that uses energy from the sun or energy stored in chemical compounds
to manufacture their own nutrients (e.g., green plants).

Community: The organisms of an ecosystem.

Cretaceous Period: The third and final period of the Mesozoic Era, ranging from about 141 to
65 million years ago. Snakes and plants with flowers first evolved during the Cretaceous Period,
and modern types of mammals—including placentals and marsupials—inhabit the Earth. At the
end of the Cretaceous Period, a mass extinction wiped out 50% of all species, including all

dinosaurs except birds.

Dinosaur: A group of reptiles that walked with their legs directly beneath their body and
characterized by a hole in the hip socket. Dinosaurs first evolved during the Triassic Period,
some 230 million years ago. Most went extinct during a mass extinction 65 million years ago;
birds are the only dinosaurs that survived.

Ecosystem: The organisms living in a particular environment, such as a
lake or forest, and the physical part of the environment that affects them.

The organisms alone are called the community.

Evolution: The accumulation of inherited changes in populations of organisms over the course
of generations. Evolution explains how species change over time and evolve into new species,
and how what we see today may differ from the past. Evolutionary theory explains the diversity
of life through the process of descent with modification.

Extinction: When a species dies out forever. Small numbers of species are going extinct all the
time, but mass extinction events are responsible for wiping out much of the species diversity in

the past.

Food Web: A model that shows all the possible feeding relationships within a community.

Fossil: The remains or traces of organisms that were once alive. Fossils can include bones,

trackways, skin impressions, etc.

Heterotroph: An organism that cannot make its own food and must feed on other organisms for

energy and nutrients.

Jurassic Period: The second and middle period of the Mesozoic Era, ranging from about 210 to
141 million years ago. Birds first evolved during the Jurassic.
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Vocabulary List Digging for Dinosaurs

Mass Extinction: When a large proportion of species go extinct within a relatively short time
(several million years) across much of the world. There have been at least six mass extinctions in
the four billion years since life began.

Mesozoic Era: The period of Earth’s history from about 250 to 65 million years ago; often
known as “The Age of Dinosaurs.” It includes the Triassic, Jurassic, and Cretaceous periods.

Natural Selection: The driving mechanism of evolutionary change: organisms that are better
adapted to their environment are more likely to survive and therefore more likely to pass along
their successful features to their offspring. The concept of

natural selection was proposed by Charles Darwin in his 1859 On the Origin of Species.
Paleontologist: A scientist that studies extinct organisms, such as dinosaurs.

Paleontology: The science that investigates extinct organisms and the history of life on Earth.

Theory: An explanation of some phenomenon of the natural world that is well supported by the
evidence at hand.

Trackway: A series of footprints made by an animal.
Triassic Period: The first period of the Mesozoic Era, ranging from about 250 to 210 million

years ago. Dinosaurs, crocodiles, lizards, turtles, and mammals all first evolved during the
Triassic Period.
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Teacher and Student Resources .. ]
Digging for Dinosaurs

Books for Teachers

e Aaseng, Nathan. American Dinosaur Hunters. Springfield, NJ: Enslow, 1996.
e Christian, Spencer. Is There a Dinosaur in Your Backyard. New York: Wiley, 1998.

¢ Clinton, Susan. Reading Between the Bones: the pioneers of dinosaur paleontology.
New York: F. Watts. 1997,

e Dingus, Lowell. Next of Kin: great fossils at the American Museum of Natural History.
New York: Rizzoli, 1996.

e Fenton, Carroll Lane. The Fossil Book: a record of prehistoric life. Mineola, NY:
Dover Publications, 1996.

e Glut, Donald F. Dinosaurs: the Encyclopedia. Jefferson, N.C.: McFarland & Company,
1997.

e Little, Richard D. Dinosaurs, Dunes, and Drifting Continents—The Geology of the
Connecticut River Valley. Greenfield: Valley Geology Publications, 1989.

e Lockley, M.G. Dinosaur Tracks and Other Fossil Footprints of Europe. New York:
Columbia University Press, 2000.

e McGowan, Christopher. Discover Dinosaurs: Become a Dinosaur Detective. Addison
Reading, MA: Wesley Publishing Company, 1993.

e McGowan, Christopher. Make Your Own Dinosaur Out of Chicken Bones: foolproof
instructions for budding paleontologists. New York: Harper Perennial, 1997.

o Norell, Mark. Discovering Dinosaurs: evolution, extinction, and the lessons of
prehistory. Berkeley, CA: University of California Press, 2000.

e Weishampel, David B. Dinosaurs of the East Coast. Baltimore: Johns Hopkins,
University Press, 1996.
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Teacher and Student Resources Digging for Dinosaurs

Books for Students:

e Aliki. Digging Up Dinosaurs. New York: Harper Collins, 1988.
e Aliki. Fossils Tell of Long Ago. New York: Harper Collins, 1990.
e Barton, Byron. Bones, Dinosaur Bones. New York: Harper Festival, 1990.

e Brighton, Catherine. The Fossi | Gir |l : Mar y.Bréokfreld, ng’ s di
CT: Millbrook, Press, 1999.

e Dingus, Lowell. What Color is that Dinosaur: questions, answers, and mysteries.
Brookfield, CT: Millbrook Press, 1994.

e Farlow, James. On the Tracks of Dinosaurs: A Study of Dinosaur Footprints. London:
Franklin Watts, 1991.

e Haines, Tim. Walking with Dinosaurs: a natural history. New York: DK, 2000.
e Horner, John R. Digging up Tyrannosaurus Rex. New York: Crown, 1992,
e Hynes, Margaret. Rocks and Fossils. Boston: Kingfisher, 2006.

e Johnson,Kirk. Cr ui sin’” the Fossil Freeway: An Epo
on the Ultimate 5,000 Mile Paleo Road Trip. Golden, CO: Fulcrum Publishing, 2007.

e Lauber, Patricia. Dinosaurs Walked Here and Other Stories Fossils Tell. New York:
Bradbury Press, 1987.

e McMullan, Kate. Dinosaur Hunters. New York: Random House, 1989.
e Moss, Jeffrey. Bone Poems. New York: Workman, 1997.

e Parker, Steve. Collecting Fossils: Hold Prehistory in the Palm of Your Hand. New
York: Sterling, 1997.

e Rushby, Pamela. Mysteries of the Fossil Dig: how paleontologists learn about
dinosaurs. Washington, DC: National Geographic, 2006.
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Student and Teacher Online Resources Digging for Dinosaurs

e Dinosaur National Monument
The interactive dig site in the Digging for Dinosaurs exhibition is modeled after this
National Park. The site includes a virtual tour of the cliff face and the museum.
http://www.nps.gov/dino/index.htm

e Smithsonian National Museum of Natural History
Includes a web-based activity, Life of a Vertebrate Fossil.
http://www.mnh.si.edu/education/classroom_resources/studentactivities/index.html

e Florida Museum of Natural History
Includes the educators guide, Fossil Hall: Evolution of Life and Land, which has
background information, images, activities, and vocabulary.
http://www.flmnh.ufl.edu/education/resources.htm

e The Paleontology Portal
Includes a teachers’ guide for K-12, a fossil gallery, geological time scale, and interactive
map of the earth’s geological history.
www.paleoportal.org/

e Project Exploration
Includes information on what paleontologists do, recent discoveries around the world,
glossary of terms, and activities.
http://www.projectexploration.org/index.shtmi

e Georgia Southern Museum
Includes a teachers’ guide on Fossil Hunters (for 2"-4™ grade).
ceps.georgiasouthern.edu/museum/education/tours/forms/guidefossilhunters.pdf

e Enchanted Learning
Includes a Dinosaur and Paleontology Dictionary with some illustrations.
www.EnchantedLearning.com/subjects/dinosaurs/glossary/

Games and Puzzles:

e San Diego Natural History Museum
Includes dinosaur and fossil puzzles, as well as educational resources for the museum’s
exhibit, Fossil Mysteries.
http://www.sdnhm.org/exhibits/mystery/interactives.html

e Funhouse
Create your very own Dinosaur Dig! This is a fun exercise in mapping coordinates that
also ties into earth science, rocks and minerals as well as exploration.
www.funschool.kaboose.com/time-warp/dinosaurs/games/game_dinosaur_dig.html
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Curriculum Connections Digging for Dinosaurs

Use of the materials in this Educator Guide in combination with a field trip to Digging for
Dinosaurs will help you link learning experiences to the following State Learning Standards.
Teachers will need to identify specific goals to map to individual lesson plans or larger units of
study. This exhibition is suitable for all students regardless of grade level or learning style.

CT Curriculum Tracemap Connections

Kindergarten-
The Nature of Scientific Inquiry

» Recognizes that science is a way of learning about the natural world and an adventure in
which all people can participate.

» Discusses characteristics of a good scientist.

Grade 1-
The Nature of Scientific Inquiry

« Recognizes that science is a way of learning about the natural world and an adventure in
which all people can participate.

« Discusses characteristics of a good scientist.

Grade 2-
The Nature of Scientific Inquiry

» Recognizes that science is a way of learning about the natural world and an adventure in
which all people can participate.

» Discusses characteristics of a good scientist; makes inferences and predictions from data;
identifies ways to group a set of objects or organisms; compares and contrasts things in
terms of number, size, texture, shape, weight, and color.

« Recognizes that change is always happening in both the natural and physical worlds as a
result of both natural and physical causes.

« Recognizes that scientist study different things because they have different interests and
motivations.

Zoology

+ Defines an extinct animal as one that has no living members anywhere and gives
examples of extinct animals that lived on Earth a long time ago (2 —10.2).

« Compares and contrasts the characteristics of several different types of dinosaurs;
classifies dinosaurs according to habitat and feeding habits; states some theories about
why dinosaurs became extinct.

» Describes the work a paleontologist does in studying dinosaurs and fossils.

» Describes how some animals today are both similar and different from animals that are
now extinct.

Grade 3-
The Nature of Scientific Inquiry

» Make observations and ask questions about objects, organisms and the environment.

« Design and conduct simple investigations; use data to construct reasonable explanations.

» Analyze, critiqgue and communicate investigations using words, graphs and drawings.

Rocks and Minerals
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» Describe the role of water in erosion and rock formation (Connecticut Expected
Performance B-13).

 ldentify forces that shape the Earths features and the changes in landforms that result
from erosion, floods, earthquakes, and volcanoes.

» Describes how fossils are formed and explain that they can be used to gather information
about ancient life in the past.

Grade 4-
The Nature of Scientific Inquiry

» Make observations and ask questions about objects, organisms and the environment.

« Design and conduct simple investigations; use data to construct reasonable explanations.

» Analyze, critiqgue and communicate investigations using words, graphs and drawings.

Zoology/ Ecology

» Recognize and describe how different animals have adapted to obtain air, water, food and
protection in their habitat (Connecticut Expected Performance B3 and B4).

» Relate the animal adaptations to its environment; recognize that animals have special
adaptations that help them survive in their habitat

» Explain what happens when an animal cannot adapt to its environment (e.g. threatened,
endangered and extinct species).

» Define, classify and give examples of herbivores (organisms that eat only plants),
carnivores (organisms that eat only animals), omnivores (organisms that eat both plants
and animals), and predators and their prey.

Geology and Earth Dynamics

» Describe the role of water in erosion and river formation (Connecticut Expected
Performance B13).

» Define and explain the factors that cause weathering (e.g. climate, time, mineral
composition, wind, waves, freezing and thawing of water)

» Define and explain erosion and what factors affect erosion, deposition and what factors
affect deposition.

 ldentify landforms that result from weathering and erosion.

Grade 5-
The Nature of Scientific Inquiry

« Make observations and ask questions about objects, organisms and the environment.

» Design and conduct simple investigations; use data to construct reasonable explanations.

« Analyze, critiqgue and communicate investigations using words, graphs and drawings.

Grade 6-
The Nature of Scientific Inquiry

 Identify questions that can be answered through scientific investigation. (CTF)

» Read, interpret and examine the credibility of scientific claims in different sources of
information. (CTF)

« Design and conduct appropriate types of scientific investigations to answer different
questions. (CTF)

» Use appropriate tools and techniques to make observations and gather data. (CTF)

« Provide explanations to investigated problems or questions. (CTF)

« Communicate about science in different formats, using relevant science vocabulary,
supporting evidence and clear logic. (CTF)

« Analyze direct and indirect evidence in order to propose reasonable explanations (GPS)
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New York
Kindergarten-

Pl 4 (1.1) Students ask why questions in attempts to seek greater understanding
concerning objects and events that they have observed and heard about.

Pl 12 (3.3) Share their findings with others and actively seek their interpretations and
ideas.

P1 81 (4.1g) The length of time an animal lives from birth to its death is called its life
span. Life spans of different animals vary.

Grade 1- Same as Kindergarten plus

PI 4 (1.1b) Students will articulate appropriate questions based on observations.

PI1 10 (3.1) Students organize observations of objects through classification.

P169 (3.1) Students observe and describe properties of materials using appropriate tools.
P1 69 (3.1b) Matter has properties that can be observed through the senses.

P1 69 (3.1c) Objects have properties that can be observed, described and/or measured:
length, width, volume, size, shape, mass or weight and texture.

P1 80 (3.2) Students observe that differences within a species may give individuals an
advantage in surviving and reproducing.

Grade 2-4- Same as Grades K and 1, plus:
The Physical Setting

A

A
A
A

Too o

A
A
A

Pl 2.1d Erosion and deposition result from the interaction among air, water, and land.

Pl 3.1a Matter takes up space and has mass. Two objects cannot occupy the same place at
the same time.

Pl 3.1b Matter has properties (color, hardness, odor, sound, taste, etc.) that can be
observed through the senses.

Pl 3.1c Objects have properties that can be observed, described, and/or measured: length,
width, volume, size, shape, mass or weight, temperature, texture, flexibility,
reflectiveness of light.

P1 3.1d Measurements can be made with standard metric units and nonstandard units.

Pl 3.1e The material(s) an object is made up of determine some specific properties of the
object (sink/float, conductivity, magnetism). Properties can be observed or measured with
tools such as hand lenses, metric rulers, thermometers, balances, magnets, circuit testers,
and graduated cylinders.

P1 3.1f Objects and/or materials can be sorted or classified according to their properties.
Pl 3.2a Matter exists in three states: solid, liquid, gas.

Pl 3.2b Temperature can affect the state of matter of a substance.

Living Environment

o Do Dooodo

P1 1.1b Plants require air, water, nutrients, and light in order to live and thrive.

Pl 1.1c Nonliving things do not live and thrive.

P1 1.1d Nonliving things can be human-created or naturally occurring.

PI 1.2a Living things grow, take in nutrients, breathe, reproduce, eliminate waste, and
die.

Pl 4.1a Plants and animals have life cycles. These may include beginning of a life,
development into an adult, reproduction as an adult, and eventually death.

Pl 4.1b Each kind of plant goes through its own stages of growth and development that
may include seed, young plant, and mature plant.
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Pl 4.1c The length of time from beginning of development to death of the plant is called
its life span.

P1 6.1f When the environment changes, some plants and animals survive and reproduce,
and others die or move to new locations.

Grades 5-8- Same as Grades K and 1, plus
Living Environment

A
A

A

Pl 3.2a In all environments, organisms with similar needs may compete with one another
for resources.

PI 3.2b Extinction of a species occurs when the environment changes and the adaptive
characteristics of a species are insufficient to permit its survival. Extinction of species is
common. Fossils are evidence that a great variety of species existed in the past.

Pl 3.2c Many thousands of layers of sedimentary rock provide evidence for the long
history of Earth and for the long history of changing life forms whose remains are found
in the rocks. Recently deposited rock layers are more likely to contain fossils resembling
existing species.

The Physical Setting
A

A
A
A

Pl 2.1f Fossils are usually found in sedimentary rocks. Fossils can be used to study past
climates and environments.

PI2.1g The dynamic processes that wear away Earth’s surface include weathering and
erosion.

P12.1h The process of weathering breaks down rocks to form sediment. Soil consists of
sediment, organic material, water, and air.

P1 2.2d Continents fitting together like puzzle parts and fossil correlations provided initial
evidence that continents were once together.

Earth Science

A
A

ST ST S

Pl 1.2i The pattern of evolution of life-forms on Earth is at least partially preserved in the
rock record.

P1 1.2j Geologic history can be reconstructed by observing sequences of rock types and
fossils to correlate bedrock at various locations.

Pl 2.1e Rocks are composed of minerals. Only a few rock-forming minerals make up
most of the rocks of Earth. Minerals are identified on the basis of physical properties such
as streak, hardness, and reaction to acid.

Pl 2.1f Fossils are usually found in sedimentary rocks. Fossils can be used to study past
climates and environments.

PI 2.1g The dynamic processes that wear away Earth’s surface include weathering and
erosion.

PI1 2.1h The process of weathering breaks down rocks to form sediment. Soil consists of
sediment, organic material, water, and air.

Pl 3.2b Extinction of a species occurs when the environment changes and the adaptive
characteristics of a species are insufficient to permit its survival. Extinction of species is
common. Fossils are evidence that a great variety of species existed in the past.

Pl 3.2c Many thousands of layers of sedimentary rock provide evidence for the long
history of Earth and for the long history of changing life forms whose remains are found
in the rocks. Recently deposited rock layers are more likely to contain fossils resembling
existing species.
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How to schedule your Museum visits Digging for Dinosaurs

e Adult and school groups of 8 or more require advance reservations and are subject to a special
group fee.

¢ Museum-Based School programs are available Tuesday through Friday at 10:00 am, 11:15 am,
and 1:00 pm

e After-School Museum-Based programs are available Tuesday through Friday, last one hour, and
start no later than 4:00 pm.

e The Bruce Museum is accessible to individuals with disabilities.

e Call Bruce Museum Reservations Manager, Anne Burns, at 203-869-6786 ext.338. You may
leave a voicemail message at this number at any time. Please leave a choice of times to return
your call.

e Fees
A confirmation/invoice will be mailed four weeks prior to the program. Pre-payment is preferred,
however, Museum programs may be paid on day of visit. Payment is by check only, payable to
Bruce Museum, Inc.

Museum-Based Programs: $45 per program.

e Scholarships
Thanks to the generosity of our corporate members and sponsors, scholarships are available under
special circumstances. Please contact the Museum for more information.

e Cancellations
There is a $15 charge if cancellation is less than two weeks in advance of the scheduled program.

¢ No Eating Facilities are available at the Museum
In case of bad weather, classes will be permitted to eat in the Education Workshop if they reserve
the room in advance.

e Class Size
In order to maintain quality education, classes are limited to 25 students. Pre-school class size is
limited to 20 students.

e Supervision: REQUIRED for all programs
Museum visit: 1 adult for every 5 children, to accompany the children at all times.

Self-guided tours: If you would like your class to tour the rest of the Museum before or after the
scheduled program, you must tell us when you make your reservation to avoid conflict with other
groups.

Nametags: Help to personalize program and enhance student behavior.

e Conduct
In order to enhance everyone's enjoyment of the Museum, please go over these rules with your
students in advance:

0 Please do not run in the Museum.
0 Please talk in quiet voices.
0 Please do not touch paintings or objects

Special requests or curriculum needs
All of the programs are flexible and can be adapted to audiences with special needs or to your curriculum
objectives. Please discuss with the Museum Education staff in advance.
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Education Department Staff List Digging for Dinosaurs

Robin Garr
Director of Education and Public Programs
(203) 413-6740
rgarr@brucemuseum.org

Diane Clifford
Manager of School Programs and Tour Services
(203) 413-6741
dclifford@brucemuseum.org

Sheean Haley
Manager of Outreach Education
(203) 413-6742
shaley@brucemuseum.org

Caroline Shields
Museum Educator
(203) 413-6743
cshields@brucemuseum.org

Anne Burns
Reservations Manager
(203) 413-6744
anneburns@brucemuseum.org

Mary Ann Lendenmann
Manager of Volunteers
(203) 413-6746
mlendenmann@brucemuseum.org

BRUCE MUSEUM
. of Arts and Science

Greenwich, Connecticut

203.869.0376

www.brucemuseum.org
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