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Subject Area: Science

Strand G: How Living Things Interact with Their Environment
Grade: 4
Benchmarks

SC.F.1.2.3: The student knows that living thingsdifferent but share similar structures.

SC.F.2.2.1: The student knows that many charatiesiof an organism are inherited from the
parents of the organism, but that other charatiesiare learned from an individual’s interactiof
with the environment.

SC.G.1.2.1: The student knows ways that planismals, and protists interact.

SC.G.1.2.2: The student knows that living thingspete in a climatic region with other living
things and that structural adaptations make theforfian environment.

SC.G.2.2.1: The student knows that all living §amust compete for Earth’s limited resource
organisms best adapted to compete for the avaitabtairces will be successful and pass their
adaptations (traits) to their offspring.

SC.G.2.2.3: The student understands that changls habitat of an organism may be benefig
or harmful.

TASK ANALYSIS
The student...

U

ial

LIFE ADAPTATIONS

recognizes that plants and animals share and cerfgreimited resources such as oxygen,
water, food, and space.

identifies, through activities, behavioral and stuwal adaptations that allow plants and
animals to survive in an environment.

observes that characteristics of an organism &erited from the genetic ancestors of the
organism (e.g., eye color, flower color).

compares individuals of the same kind to see hay thffer in their characteristics, and that
sometimes the differences give individuals an athgain surviving and reproducing.

describes characteristics resulting from an orgaisisnteractions with the environment (e.g
flamingos eat a certain crustacean that causesféathers to be pink).

discovers, through simulations, how changes iretheronment affect organisms (e.g., some

organisms move in, others move out; some organsgmagve and reproduce, others die).

identifies fossils as tools scientists use to Ibettelerstand the adaptations of organisms.
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HOW MANY BEARS
CAN THIS FOREST HOLD?

BENCHMARKS and TASK

SC.G.1.2.1The student knows ways that plants, animals, aotisps interact.
SC.G.2.2.1The student knows that all living thing must cotepier Earth’s limited resources;
organisms best adapted to compete for the avaitabtmirces will be successful and pass their
adaptations (traits) to their offspring.
The student recognizes that plants and animal® simat compete for limited resources such
as oxygen, water, food, and space.

KEY QUESTION
How many bears can find what they need to sunnubeé forest?

BACKGROUND INFORMATION

Organisms must have adequate food, water, space, and shetieder to live and thrive in their
habitat. If any of these essential components become sdaelimit the number of organisms
that can survive. Within a habitat, organisms slaaick compete faresourcesthey need. Some
organisms are more successful in meeting theirsaiddtese organisms are able to survive and
reproduce.

MATERIALS

Teacher

six colors of construction paper (several sheath edorange, blue, yellow, red, green, brown)
1 black marker or pen

Per student
How Many Bears Can This Forest HoldReet
1 envelope
1 calculator

Per class
food and water cards (see Teaching Tips)
1 blindfold

TEACHING TIPS

1. Select an appropriate outdoor area for the activity

2. Make a set of 2 in. x 2 in. cards out of the cangton paper. For a classroom of 30
students, make 30 cards of each color. If you 2&vstudents, make 25 cards of each color.
Represent food by using each of the five colorswellhe only exception is water, which
requires 50 cards.
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Orange — berries and fruit; mark 5 cards B-20; n2&ricards B-10

Brown — nuts; mark 5 cards N-20; mark 25 cards N-10

Green — plants; mark 5 cards P-20; mark 25 carti8 P-

Yellow — insects; mark 5 cards I-12; mark 25 cdrés

Red — meat; mark 5 cards M-8; mark 25 cards M-4

Blue — water; mark 10 cards R, 10 cards L, 10 c8s10 cards SP, 10 cards M
(These letters represent rivers, lakes, streamsgsp and marshes.)

ENGAGE

Tell students to imagine they are bears livinghim forest. Ask them to help you make a list of what
they would need to survive. Write the studentsaglen the board for all to see. Ask students to
think about what might happen if the bear poputabecame very large. AsWhich bears do you
think would survive?

EXPLORE

1.

Scatter the cards in a large, open area, whichrepllesent the forest where the bears live.
Keep in mind that there is NOT enough food for €dxgar” to survive. (Note: Do not tell
students what the information on the cards reptsséust tell them that the colors represent
a wide variety of foods that the bears need.)
Give each student an envelope. Tell them the epedlepresents their “den” and should
have their name written on the outside. The enwsagill be left on the ground at the
starting line.
Students should line up on the edge of the forbstrevthe cards have been scattered. Their
envelopes should be between or next to their fle¢he ground.
Assign some students roles as particular bears.
Say: Some bears have had a very difficult time latellarger bear hurt one young bear
when he invaded his territory. The young bear rhogton one foot to hunt because he
has a broken legAssign one student to be the bear with the broégnTell this student
he must hop rather than walk when the simulatianrize
Another bear had a fight with a porcupine and wamlbd. Assign a student to be the
blind bear. Place a blindfold over his eyes.
The last bear is a mother bear and she has two Shlesneeds to gather twice as much
food. Assign a student to this role.
Tell students they will need to wallkot run!) through the forest to gather food anderna
The students should pick up one card (food) ana &and return it to the envelope (den)
before gathering another card. (Emphasize thaestsdnust always return to their den to
leave one card before gathering another.)
When all the cards have been picked up, have stsideturn to class with their filled
envelopes.
Distribute the activity sheets. Tell students #sath color card in their envelope represents a
type of food a bear eats. On the card is the amafuiobd in pounds. Show students how to
use the table on the activity sheet to recorddke amount of food they gathered in the
forest.
Tell students the blue card represents water antktters on the card show the source of the
water.
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9. Give students time to complete the activity sheets.

EXPLAIN

Tell students that a bear needs 80 pounds of madrvive and at least one water source (one water
card). Discuss:

Which bears survived?

Was there enough food in the forest to feed albtwas? How do you know?

Did the blind bear gather enough food? Will he sue?

The mother bear needs twice as much food to feecubs. Did she gather enough food?

If not, how will she divide the food?

Is it more important for the mother to eat or foetcubs to eat? WhyThe mother bear will eat
first to ensure the survival of the species. Thesawill get what is leftover, if any.)

Are there other factors which may limit a bear'slégpto survive?

EXTEND/APPLY

1. Students can compute a class total for all of tloel they gathered. Divide the total pounds
of food collected by 80. This number will represdr@ number of bears that can be fed in
the habitat the class created. Aslkiw many bears can our habitat support?

2. Provide students with the information about thecprtages of food a bear requires for ten
days. Students should then use calculators to e¢btihase numbers into percentages and
compare their percentages with the original peegprg. AskDoes your bear have a
healthy diet? Why or why not?

An estimate of the total pounds of food a bear sded10 days is as follows:
Berries and fruit 20 pounds = 25%

Nuts 20 pounds = 25%

Plants 20 pounds = 25%

Insects 12 pounds = 15%

Meat 8 pounds = 10%

TOTAL 80 pounds = 100%
EXTENSION

Have students compare and contrast a bear’s balaleewith a human’s balanced diet.

ASSESSMENT

Tell students to think about the simulation thatytkid in order to answer the following questions:
What resources does a habitat need to contairder éor an organism to live and thrive? What
happens in a habitat when some of the necessayroes become scarce?
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Student Scientist

HOW MANY BEARS CAN THIS FOREST HOLD?

gl

1. Complete the table below with the amount of foaat §ou gathered.

Type of Food Gathered Total Number of Pounds

Orange — berries and fruit

Brown — nuts

Green — plants

Yellow — insects

Red — meat

2. Find the total amount of food in pounds that yothgeed.
| gathered pounds of food.

3. Did you get at least one water card?
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BUILD A BETTER BEAK

BENCHMARKS and TASK
SC.F.1.2.3The student knows that living things are differleat share similar structures.
SC.G.1.2.2The student knows that living things compete itimatic region with other living
things and that structural adaptations make theforfan environment.
The student identifies, through activities, beheali@and structural adaptations that allow
plants and animals to survive in an environment.

KEY QUESTION
How have bird beaks adapted to enable birds tthealifferent food sources in their environment?

BACKGROUND INFORMATION
Birds’ beaks serve a wide variety of purposes. 8usde their beaks mainly to obtain food and drink
water. Birds also use their beaks to build nestacla intruders, groom feathers, scratch their
bodies, and feed their young. Each type of birdahggecial type of beak, adaptation for eating
a certain type of food. Their beaks are essemttitiieir survival. Examples of birds and their beaks
include:
Hummingbirds have long, hollow beaks that theytogerobe flowers for nectar. The beak
protects the tongue that slurps up the nectar.
Eagles have strong, hooked beaks that tear food.
Curlews, godwits, kiwis, and snipes have very lbagks that they use to probe for worms,
crustaceans, and other small creatures in mud atet w
Cardinals, sparrows, grosbeaks, and other finctiitas have very short, conical beaks.
These beaks are very strong and can break opeh saegls.
Spoonbills and pelicans have long, flattened orchbke beaks that they use to scoop up
fish and other aquatic creatures.
Flamingos and some ducks have bills that act lkikarers to filter tiny plants and animals
from the water. (Only certain kinds of ducks atefifeeders.)
Nighthawks, whippoorwills, swifts, and swallows ledarge, gaping mouths that act like
nets to trap insects. These birds catch insectseowing.
Warblers have small, sharp, pointed beaks for pgkisects from leaves, logs, and twigs.
Toucans have very long, thick beaks for reachirtgaod plucking fruit from trees.

Many birds, after millions and millions of genetats, have evolved very specialized beaks and can
eat only one type of food; other birds, like croWwaye more versatile beaks and can eat a variety of
food.

MATERIALS

Teacher

transparency of ancestral honeycreeper and Hawlatiaeycreepers pictures
BEAKS!Sneed B. Collard Ill, Charlesbridge
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Per group Per student

1 clothespin Honeycreepergformation sheet
1 toothpick 1 plastic cup to hold food
1 plastic spoon

1 pair of scissors

raisins (about one small box per group)

drinking straw pieces in a container of shreddquepa

marbles (about 30) in a tray

foam packing squiggles in a pan of water

Which Beak is Best®ata collection sheet

one-minute timer

ENGAGE

Share the booBEAKS!by Sneed B. Collard Ill. This is an excellent baokelp students begin to
explore bird beak adaptations. Point out that &'seaain purpose is to obtain food, but the beaks
are adapted to what a bird eats and how it gatbedsor hunts.

EXPLORE

1. Organize students in groups of four.

2. Tell students that each member of the group wdtgmd to be a bird with a different kind of
beak (clothespin, toothpick, scissors, plastic spoBach bird will attempt to eat four
different types of food: marble snails, packingnfoaaterbugs, drinking straw worms, and
raisin grubs. The plastic cup will be the stomdtkhould be near the food source and
standing upright, but it should not be touchedmgt @ther time while eating food.

3. Explain how each beak will be used:

- Clothespin — Hold the clothespin at the very end san be opened as wide as

possible. Use only one hand to operate the clothesp

Toothpick — Use the toothpick only as a spear miwa food and not as a scoop.

Use one hand to hold the toothpick and only ongslirof the other hand to push

food off the toothpick.

Scissors — Use the scissors like tweezers. Doswthem as a spear or a scoop. Use

only one hand to operate the scissors.

Spoon — Use only one hand to hold the spoon asapdor food.
Note Students should use only one hand at all timepéoade beaks, unless otherwise
noted. Remind students that they should not beaisweuraged if they cannot pick up food
with the beak. This is an investigation to see Whieaks are best suited to pick up certain
food sources.

4. Instruct students to spread the marble snails arguthe tray. Allow one minute for each
group member to try to pick up as many marblesoagsiple using the various beaks. As
food is gathered, students should place it in thkaistic “stomach” cups. When time is up,
students should empty the plastic cups, count timeber of marbles in each cup, and share
the data with their group members.

5. Have students make a bar graph comparing the ngnolbenarbles (snails) each beak was
able to gather.

6. Have students scatter the raisins grubs out otatile and repeat steps 4 and 5.
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7. Have students repeat steps 4 and 5 with the otftefaod items - packing foam waterbugs
and drinking straw worms.
EXPLAIN
1. Have groups of students compare the four bar grepasswer these questions:
Which was the best beak for collecting grubs? vimigs? worms? snails?
Which was the best beak for collecting a wide \gri¢ foods?
Which beaks were unsuitable for certain foods? Why?
2. Have each group share their answers to the qusstimh discuss any differences that arise.
Try to find out what might account for any diffeces in the data.
EXTEND/APPLY
1. Familiarize the students with the following terms:
Food generalists — birds with versatile beaks &ting a variety of foods
Food specialists — birds with specialized beaksdhaa eat only certain foods
2. Ask: Which of the beaks used in the activity belong fimoa specialist?
How can specialized beaks help some birds stag&{# bird with a specialized beak can
often eat a type of food that no other bird can)eat
How might a specialized beak hurt a bir?a bird’s habitat changes and its food sousce i
no longer available, the bird might die becausait eat only that food.)
Why is it beneficial to a bird to have a more véitsdbeak?(Some birds, like crows, can eat
fruits, nuts, berries, fish, etc. - a variety obdiosources.)
How do a bird’'s beak type and food preference kletigrmine the habitattSome birds eat
insects or fruit; some birds crunch seeds; and sarae eat small animals. Some feed in the
day; others feed at night. Birds must live in hatsithat provide them with the food, water,
and shelter they need.)
3. Display the picture of the ancestral honeycreether first bird on the page — figure 1a).
Ask: What type of food do you think this bird eats?
Display pictures of the Hawaiian honeycreepers g@ther birds on the page). Askihat
type of food do you think these birds eat?
Ask students if they think these two types of bimdght be related, based on their
appearance. Read aloud theneycreepersmformation sheet.
ASSESSMENT
- A pelican eats fish and other aquatic creaturesciilge its beak.
A snipe probes for worms, crustaceans, and othal smeatures in the mud and water.
Describe its beak.
A cardinal breaks open tough seeds. Describe &k.be
Toucans reach out and pluck fruit from trees. DObsdts beak.
Flamingos filter tiny plants and animals from thater. Describe its beak.
Science 4, Unit 5 9
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HONEYCREEPERS

Honeycreepers are small birds that originally céimm Asia. Millions of years ago,
some of these birds flew to the northwestern Hamaslands. The adventurous birds
were physically isolated in a new land away from ¢ther honeycreeper birds in
Asia. The honeycreepers had to find ways to adafbteir new environment and to
different food sources. Some of the birds vent@ast to other islands, having to
adapt to other new habitats. All these birds wéngsally isolated from one another,
and there weren’t many other birds on the islarfterAnany generations, the
honeycreepers gradually began to adapt to theiremivonment, and they began to
make changes. Some of those changes were stroegjes for cracking seeds; long,
curved beaks for eating nectar; and sharp, twdéaebeaks for catching insects.

When some of the Hawaiian honeycreepers returnéeetooriginal land, they

looked nothing like their original ancestors thegyt had been separated from so long
ago. (Figure 1a is the only ancestral honeycredykthe other birds are Hawaiian
honeycreepers.)

Birds use their beaks for many reasons: to buiklyattack prey, groom feathers,
communicate, and to gather and catch food. Beaafubese differing needs, a wide
variety of bird beaks have developed.

Adapted with permission from the JASON FoundatoricHucation
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Investigators:

WHICH BEAK IS BEST?
A *

‘ (

Record the amount of food each beak type was algettduring the feeding period.

Marble Snails Drinking Foam Raisin Grubs
Straw Worms | Waterbugs
Spoon Beak
Toothpick
Beak
Clothespin
Beak

Scissors Beak

Which beak type was able to get the widest vaowéfpod?

Which beaks were able to get only one type of food?
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Ancestral

Honeycreeper
(Figure 1a)
Mamo
‘Akialoa Palila
‘Apapane
12
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INHERITED CHARACTERISTICS

BENCHMARK and TASK
SC.F.2.2.1The student knows that many characteristics arganism are inherited from the
parents of the organism, but that other charatiesiare learned from an individual’'s interactions
with the environment.
The student observes that characteristics of aan@sm are inherited from the genetic
ancestors of the organism (e.g., eye color, flovedor).

KEY QUESTION
What are some inherited characteristics or traits?

BACKGROUND INFORMATION

Have you ever wondered why you have beautiful geaes and your sister’s are a lovely brown or
why you are short and other family members ar@ takll has to do with your genes, those bits of
information you inherit from your parents. Halfydur genes come from your father and the other
half of your genes come from your mother. Even gioumans have the same basic structure,
there are many variations or traits that happehiwihe basic human plan. Some of these traits
show up more often than others because they arendatnFor example, if you inherit a gene for
dark hair from one parent and a gene for blondfinain the other parent, chances are that you will
have dark hair. Dark hair is dominant. Blond hairacessive. Some inherited traits are internal lik
blood type. Others can easily be seen, such ashtqge of your nose, the color of your eyes, and the
texture of your hair.

MATERIALS
Student
Inherited Characteristicactivity sheet

ENGAGE

1. Have you ever had someone say to you, “Wow, yol jost like your mother!” or “You
and your brother look just alike!'aybe you have wondered why you have brown eyes
and your sister has blue eyes. Explain to studbatanany characteristics are inherited
from parents while other characteristics are ledufn@m an individual's interactions with
the environment. For example, you were born witiedain eye color that was inherited
from your parents, but you were not born knowingrho ride a bicycle. Riding a bicycle is
something you learned from interacting with theisanment. Ask students to come up with
other examples of characteristics that are inlefitem parents and characteristics that are
learned from interacting with the environment.

2. Some inherited traits show up more often than sthdave students count the number of
students who have brown hair versus blond haienctass. Tell students that scientists
know if you inherit a trait for blond hair from omparent and a trait for brown hair from
another parent, chances are that you will have brioair. The trait for brown hair shows up
more often so it is not surprising that more stagl@mthe class have brown hair. Other
dominant traits include: clockwise hair whorl, fegir, widow’s peak, long eye lashes,
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dimples, turned-up nose, unattached ear lobeklé=dittle fingers that do not bend
outward, and tongue rolling.

EXPLORE
1. Distribute an activity sheet to each student. Gerale pairs of traits on the activity sheet
and make sure students understand how to deciddhwraits they possess. Tell students to
circle which trait in each pair best describes thaftow time for students to complete the
activity sheet.
2. Make a table on the board like the one below seldes data can be combined.

Trait Number of Students Trait Number of Students
Having the Trait Having the Trait
Hair Whorls Hair Whorls
Clockwise Counterclockwise
Widow’s Peak No Widow's Peak
Turned-Up Nose No Turned-Up Nose
Bent Little Fingers No Bent Little
Fingers
Tongue Roller Not a Tongue Roller
Freckles No Freckles

3. Have each student make a double bar graph to cenipaudifferent pairs of traits with the
number of students having the trait. The “X” axi®sld be labele®airs of Traitsand the
“Y” axis should be labeletlumber of Students.

|| Graph Comparing Pairs of Traits to Number of Stmslen"
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Clockwise Counter- Pea Peak
clockwise
Pairs of Trait
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EXPLAIN

1. Refer students to their double bar graphs to antvese questions:
In which direction does the hair of most studerter?

Do more students have straight little fingers enblittle fingers?
Do more students have widows’ peaks or no widquesiks?

2. Use the information in the Background Informatiorpbint out which traits are dominant
and which ones are recessive. Point out that prsilsse a trait is dominant, that does not
always mean that more students in the classroohhawk that trait.

3. Ask: Based on the data that you collected, if you weigo to a third grade class and count
tongue rollers, do you think you would find monedsints who can roll their tongues into a
U shape or more students who cannot roll their tegjinto a U shape®/hy do you think
S0?

EXTEND/APPLY

1. Have students collect data about the presenceesétpairs of traits in other classes, graph
the data, and compare it to their class data.

2. Ask:

What kinds of characteristics do plants inheritnfrthe parent plants@ype of flower,
color, leaf shape, etc.)
What kinds of characteristics do plants get froteriacting with the environment? plant
may be wilted because it has not been given enauadér; a plant might be greener because
it has been given lots of fertilizer, etc.)
ASSESSMENT
1. Give examples of characteristics that are inheted ones that are not.
2. Based on the class graph, what traits were moreraomn our classroom and why?
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ADAPTING TO CHANGE

BENCHMARKS and TASKS
SC.G.1.2.2The student knows that living things compete inlimatic region with other living
things and that structural adaptations make theforfan environment.
SC.G.2.2.1The student knows that all living things must coteder Earth’s limited resources;
organisms best adapted to compete for the avaitabtmirces will be successful and pass their
adaptations (traits) to their offspring.
SC.G.2.2.3The student understands that changes in the habéa organism may be beneficial or
harmful.
The student compares individuals of the same largke how they differ in their
characteristics, and that sometimes the differegaesindividuals an advantage in
surviving and reproducing.
The student describes characteristics resulting fia organism’s interactions with the
environment (e.g., flamingos eat a certain crusta¢kat causes their feathers to be pink).
The student discovers, through simulations, howgka in the environment affect
organisms (e.g., some organisms move in, othergrmoty some organisms survive and
reproduce, others die).

KEY QUESTION
How can changes in an organism help it adapt andveuin its environment?

BACKGROUND INFORMATION

Adaptations are special body parts or behaviors that allowwr@amal to survive in itenvironment.
When an environment changes, tiiganismthat is best adapted to the change will be thetloate
survives. A classic example of this can be sed¢harstory of the peppered moth. A long time ago
two types of peppered moths could be found in Exl®ne was light gray with dark gray
speckles. The other was black all over. Befordrtdestrial Revolution, there were more light gray
moths than black ones. The peppered moths usesitgd on the bark of birch trees. Since a birch
tree has light colored bark, the light gray motlesevharder to find while resting on a birch tree
than the dark gray moths, so birds quickly ated#udk colored moths since they were easier to see.

During the Industrial Revolution, many factoriesreveuilt that pumped tons of black smoke and
soot into the air. This soot began to accumulattherbark of the birch trees. During this time,
scientists began to notice that almost all of ipleticolored moths had disappeared. The dark black
moth became the most common moth in England. Ddr colored moth was now the easiest to
see on the bark of the birch tree and was morelyesaten by the birds. Fewer and fewer light
moths lived long enough to have light colored babfd the same time, more dark colored moths
survived and had dark colored babies. In less Hiayears, the number of dark moths became
greater than the number of light moths.
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After many years, laws were passed to clean upitha England. Factories were required to filter
waste materials so that smoke no longer filledaineGradually the rains washed the dark soot from
the birch trees. Once again the peppered moth edlapits new environment. Light moths began

to survive since birds could not easily find th@mday the light colored moths once again
outnumber their darker relatives.

MATERIALS
Teacher Per group
The Peppered Motstory 1 copy of th#oth Patternsheet
poster board (optional) scissors
prepared moth environment crayons or markers
(glue, classified section of the tape

newspaper, scissors, extra newspaper,
colored paper: brown, green, white)

1 piece of chart paper

clock

Hidden AnimalsRigby Informazing Books

TEACHING TIPS

1. Prepare the moth environment ahead of time:
Choose a double page from the classified sectidgheohewspaper. (Any newspaper
pages will do as long as they are covered with lspniit.)
Use theMoth Patternsheet to cut out brown, green, white, and newsp@oerfrom the
classified section) moths. The number of each aoiionoth should vary.
(Note: You may want to cut the newspaper mothsobanother identical page from the
classified section and glue them in the exact mwsftom which they were cut to make
them hard to see. The other moths should be ghmdbmly around on the double page
of want ads.)
Cover the moth environment with a piece of chapgpdefore students enter the room.

2. Lamlnatlng the newspaper moth environment will makast for many years, but the

lamination will also make the moths easier to see.

ENGAGE
Share the booKidden AnimalsStudents will be able to see examples of animaisture that are
greatly camouflaged.

EXPLORE and EXPLAIN (Part 1)

1. Tell students that you have a page of paper mattenthe chart paper. Their task is to look
at the page and estimate the number of moths thairait.

2. Remove the paper for ten seconds and then replgoekly.

3. Have students jot down their estimates for thd taianber of moths they saw.

4. Ask: What was the total number of moths you saw?
What colors of moths did you see&cord this data.

5. Remove the chart paper again and &gkat is the total number of moths you see now?
How many different colors of moths do you see®ord this data.
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6. Ask: How many moths of each color do you se@?e several students come up and count
the different colors of moths. (The moths that waale of newspaper were hard to see and
probably were not counted. If no one sees the napespmoths, you will need to eventually
point them out.)

7. Have students record the actual number of eachr oblmoth. Have students compare their
estimates to the actual count.

8. Ask:

Which moths were the easiest to see?

Which moths were the most difficult to see?

Why were the newspaper moths hard to s€d® newspaper moths blended into the
environment of the surrounding newsprint.)

If you were a moth living in a newspaper environtharhich moth would you rather be?
(Students should realize that moths that are haodeee are more likely to survive being
eaten by birds and other animals that prey on mjoths

9. Tell students that in this activity they will beeating models of creatures to learn about
survival adaptations.

EXPLORE (Part 2)

1. Distribute the materials.

2. Tell students to cut out a moth pattern and calsoiit will blend in with something in the
classroom. Explain that they will be hiding it bia@ing it somewhere in the room, but it
will have to remain in plain sight. It cannot bagtd behind or underneath anything.

3. Explain to students that half of the class willénitieir moths first. Their moths will be the
prey. The other half of the class will close thejes as the moths are hidden. These students
will represent the predators. Tell the predatorgléme their heads down while the prey hide
their moths. Remind the students who are hidinghstitat they must be hidden so that they
are still in plain view.

4. Give predators 30 seconds to find as many motipessble. Tell them to gently remove
any moth that they find. When the time is up, hpreglators tape all of the moths they
found on the board or on a piece of poster paprelthese mothsaten.

5. Next, tell all of the prey students to look arowamd see if the moth they hid was "eaten.”
Have them retrieve one moth at a time to showdhation and then place the moth on the
other side of the board or on another piece ofgrgsper. Label these mot8arvived.

6. Now have students switch roles. The predatorsheidlome the prey and hide their moths.
The prey will become the new predators that havee®®nds to hunt for moths. Moths that
are found are taped on tBatenposter and moths that are not are taped oStn&ved
poster as before.

EXPLAIN (Part 2)

1. Tell students to look at the moths that survived #mnk about where each one was located.
Lead a class discussion about the characteridtiteonoths that survived and the
characteristics of the environment in which thesghs lived. Compare the characteristics
of the moths that survived to the characteristidh® moths that did not survive.

Ask: What did the moths that survived have in comn{@h@ moths were able to blend into
their environment due to colors, patterns, etc.\@eck harder to find.)
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2.

Explain to students that organisms have adaptati@isenable them to survive in their
environment. Camouflage is one such adaptatiorhiciwan animal’s color or shape blends
in with its environment.

Ask: What do you think will happen if an environmentradies?(If an environment changes,
many of the adaptations that once were an advamate animal may no longer be an
advantage. The animal must be able to develop deptations in order to survive.)

EXTEND/APPLY

Read the story of theeppered Motho students or make copies and have studentdheadory.
After reading the story ask these questions:

Why were there more light colored moths in the iaigig?

How did the factories change the moths’ environment

Why were there more dark colored moths after faesowere built?

Why are more light gray moths surviving now?

EXTENSIONS

1.
2.

Students can summarize and illustrate the stofjhefPeppered Motim book form.

Scatter colored toothpicks in a grassy area. lugtestts become hungry birds that have 15
seconds to hunt for the toothpick worms. After thaye collected the worms, have them
sort them by color. Make a bar graph showing howyraf each color were found on grass.
Repeat the experiment on pavement or dirt. Askestigdto compare the graphs. Relate the
results to survival adaptations.

Have students design a creature with an adaptttaircould help it survive in the
classroom. Allow students to hide and hunt fordreatures. Afterwards discuss which
creatures survived the best and what adaptatidpsdhéhose creatures survive.

ReadWhy Polar Bears Like Snow. . .and Flamingos Dax&ncy White, Benchmark
Education Co.

ASSESSMENT

Ask students to sketch a picture of a creaturedbald survive in their bedroom at home and write
about how its adaptations would help it to survive.
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< he Peppered Mogy,
-

One of the most dramatic cases of an animal’s respto a changing environment began a long
time ago in England. Two types of peppered mothegliithere. One was light gray with dark specks
and the other was very dark gray (almost back).

Peppered moths love to rest on the light colorel babirch trees. The color of the light gray

moths blended into the birch bark almost perfe®hedators such as birds had a hard time finding
the light gray moths. Instead, the birds ate thi& deay moths, which showed up against the bark of
the birch tree and were easier to see. The majofipgeppered moths that survived during this time
were light gray.

During the last half of the {9century, the Industrial Revolution began. Facwviere built which
pumped tons of black smoke and soot into the &ie. Bark of the birch trees began to change. The
trees became coated with this pollution and tudee#ter in color. During this time, scientists began
to notice that almost all of the light gray mothsaghpeared. The majority of peppered moths that
survived were the dark colored moths. What do ynktcaused this change?

Scientists realized that the light gray moths nkr blended into the birch tree bark and were
easily seen by hungry birds. Now the dark gray miended into the birch bark and were able to
escape the birds.

Over time, fewer and fewer light gray moths werkedb survive and have light gray babies. At the
same time, more dark gray moths survived and hddldby moths. By 1900, the number of dark
colored peppered moths outnumbered the light cdloreths.

The story does not end here! After many years d@pon, laws were passed which made factories
use cleaner fuels and better technology so thdatheries did not pollute the environment so
much. Slowly rains washed the dark soot from th& b&the birch trees. What do you think
happened to the numbers of dark and light moths?

As England became less polluted, the peppered agztim adapted to its new environment. Light
moths began to survive since hungry birds couldeastly find them. The dark moths were easily
seen and were eaten by the birds. Now the ligldredimoths once again outnumber their darker
relatives.
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Moth Patterns
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CLUES FROM THE PAST

BENCHMARK and TASK
SC.G.2.2.1The student knows that all living things must coteder Earth’s limited resources;
organisms best adapted to compete for the avaitabtairces will be successful and pass their
adaptations (traits) to their offspring.
The student identifies fossils as tools scientists to better understand the adaptations of
organisms.

KEY QUESTION
How are fossils clues to our past?

BACKGROUND INFORMATION

Many organismshave lived and died on earth since life first eeolmillions of years ago. Only a
few of these organisms have survived the agessafddd-ossilsare remains of ancient life, from
tremendous dinosaurs moicroscopicgrains of pollen. Most fossils are found in rottata or

layers, which were laid down long ago as mud odsand over time were pressed into hard rock.
Layers of rock were formed one on top of anothke, layers in a cake. The lower layers were laid
down first and are the oldest. The upper layersr@enewest. Each layer has its own kinds of
fossils, and the same sequence of fossils is fthmodighout the world. Because the life forms
appear, evolve, and become extinct at differengsindistinctive fossils characterize different eras
and rock layers. Rocks that contain the same lofhdisssils are assumed to be the same age, even if
they are found in areas that are far apart.

Fossils serve as snapshots to the past. Thesanbitgieces of ancient organisms, along with the
rocks that many of them are buried in, have revealach about the history of life on earth. Fossils
can provide evidence about what the earth waddikg ago, information about how long-dead
organisms may have looked and clues about howglithimgs may have changed.

MATERIALS

Teacher Per group

glue gun 8 sugar cube “fossils”
sugar cubes (8 per student group) 1 cup of weater
picture of horse skeleton made into a transparency 1 plastic spoon

picture of Stegosaurus skeleton made into a traespg
Fossils,June Edelstein, Benchmark Education Co.

Per student
SCissors

TEACHING TIP

Assemble the sugar cube fossils before the actialye 4 sugar cubes together to form a square 2
sugar cubes wide, 2 sugar cubes long, and 1 subartigh. Then glue four more cubes together in
the same way. Finally glue the two squares togdtharm a cube 2 sugar cubes wide, 2 sugar
cubes long, and 2 sugar cubes high.
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Note: i
<——— dlue

Glue #1 on top of #2;

#1 #2

ENGAGE

1.

2.

Ask: What are fossilsfThe preserved remains of plants, animals, orrailganisms that
lived long ago.)

Tell students that living things becoming foss#isctually a rare event in nature. The
chances of an organism being preserved in thel fessird are very small, but some
organisms have better chances than others dueitcsieletons.

Tell students that you will be giving each groumadel of a fossil. Explain that the model
is made of sugar cubes that have been glued tagdthe sugar cubes represent the soft
body parts of an animal such as skin, hair, tissaied organs. The glue used to hold the
cubes together represents the hard parts, suchasraal's skeleton and teeth.

Tell students that when an organism dies, watatebia, and other scavengers cause the
soft body parts to rot or decay. Give each groaopmof warm water. Make sure students
understand that the water represents water, bactard scavengers that cause soft tissues to
rot or decay.

Tell students to place their model organism invager and stir.

Ask: What happens to the sugafPhe sugar disappears [dissolves] into the waisrgs the
soft body parts of an organism rot away.)

Ask: What part of the organism is left that could polsiiiecome a fossil if the right
conditions exist?The glue that held the sugar cubes togethet thatlis left. This glue
represents the hard body parts of an organisrmilgit become fossilized.)

EXPLORE

1.

Tell students to think about a horse and list asyriacts as they can about this animal.
Write their ideas on a Circle Map. (The list oftlaabout the horse might include, but not be
limited to: large size, fast runner, eats grass,dranding teeth, has long hair for a mane and
tail, whinnies, is intelligent, is sociable withhetr horses, and makes a good pet.)

Show students the skeleton of the horse. Suppasariimal became extinct long ago and
we find a fossil of its remains. Only the bones te®th have been preserved. Go through
the list that students have made and ask studéraswe would know about the horse if
horses were extinct and all we had were fossiltmates and teeth. (We would know that it
was a large animal and we could probably make sgod guesses about its weight. We
would know that it had grinding teeth and probeaddly vegetation. The skeleton might give
clues to the horse being a fast runner but no@kimair would be known. Everything about
social behavior or sounds made by the horse waoanNé ko be guessed.)

Point out to students that much information is Inghe fossilization process. Scientists
must take clues from the past, found in fossilg, @mbine those with their background
knowledge about living things when trying to red¢esan organism from a fossil.
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4. Show students the skeleton of Stegosaurus. Extlatrscientists have found the fossil
remains of this animal.

Ask: What could a scientist tell about a Stegosaurusifsbudying the fossil remains?
(Scientists can speculate about the size and wefghts animal and from looking at the
teeth can guess what it might have eaten, butcgkor or texture would just be a guess
since fossil bones don’t provide such information.)

5. Both the horse and Stegosaurus have bones thavtsbared by the other. That is because
each is specialized in some way. Use the transpigeto show students the feet of the
horse and the feet of Stegosaurus. The horse ¢s&adiped for running so its feet have
become specialized for running. Point out to stteldmat the horse has only a toe bone on
each foot, whereas Stegosaunas toes which would make it harder for this anitoalin
as fast as a horse.

6. Tell students to look at the huge armored platestaih spikes on the Stegosaurus.

Ask: Since the Stegosaurus was probably not a fast rumiteat do you think the huge
plates and tail spikes might have been used feePhaps for defense since this animal might
not have been able to run fast from its enemies)

EXPLAIN

In the Explore section, we examined fossil remainanimals that included the entire skeleton, but
many vertebrates (animals with backbones) are mpda# different parts that can separate after
death. The different parts can be transported ngnts to different locations and be preserved
separately. For example, a fossil toe bone mighibbed in one place and a fossil rib in another
location.

Ask: Why is much information lost when an animal becoanessil?(Only the hard body parts of
an organism are preserved as fossils so littledasvk about their soft body parts. Some hard body
parts become separated as the organism decayssmiliz€s in different places so the entire
skeleton of an animal might not be found.)

Name an organism that might never become a fdgsily organism that has ri@rd parts such as
bones, teeth, or shell would probably not fossiizsl.)

How can a fossil give us clues to the pg&¢ collecting fossils and observing their chaeaistics,
scientists can combine their observations withrtbackground knowledge to make predictions
about the past.)

EXTEND/APPLY
1. Have students try this simulation to help themkrabout how scientists use fossils,
observations, and background knowledge to makegtieas:
Have students write a paragraph that tells abgaishevent. The paragraph should
be at least three sentences long. Tell them teelaasank space between each line
they write.
Tell students to cut the paragraph into squarecggees. Each piece should have
one or two words written on it. The pieces are“tienes” of this fossil.
Each student should remove two or three bones fhein “fossil” and put them in a
safe place.
Next, students need to mix up their “bones” anchaxge them with a partner.
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Each student should try to figure out what thentiper’s paragraph says and check
their guess with their partner.
Have students write about how this puzzle is liketscientists do with fossils.

2. ReadFossilsby June Edelstein.

ASSESSMENT
Explain how a fossil can provide clues to the past.
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Figure 2. Skeletor of a Slegqosaimls
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