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ABSTRACT

This package of materials, developed for teachers in
the elementary schools, is designed to help the tea her educate tbhe
foture voter so that he will be knowledgeable and concerned about
ovhiironmental problems. This package on Ecosysteas has two goals. The
first is to help the teacher understand some basic facts and concepts
of ecology and the second is to help the teacher integrate
environmental education activities into the existing curriculumn.
Behavioral objectives and major concepts are listed. Ten learning
modules are included in this packet. The module titles include: Th=
Web of Life: Interrelationships Among living Things; Biotic and
Abiotic Pactors in the Environment; Adaptations in Living Things;
Seed Dispersal and Succession; Food Chains and Energy Pyramids;
Plants and Man; Man and Ecosysteams; The Shape We're In; and The Only
Farth We Have. FPach module contains assignments, reading materials,
teaching suggestions, learning activitlies, and student projects. "2
Guide to Environmental Educatior Resources," prepared by the Science
Division of the State Department of Public Iastruction of North
Carolina, and a posttest on ecosysteas are included with this
package. (BT)




= U3 DEPARTMENY OF HEALTH
EDULUCATION 3 WELFARE
NATIONAL INSTITUTE O
EODULFTIDN
W N TN ANERY wAN BEEN REDRG
tn BT EWA T v oAy RErtoLED O ROW
ek BN UR DRGEN IR ON RN
QY on Y BINTH UL W OR QRINIONY
AT DO NGY NELENNARG Y RE PRE
SENTOEE LA, NAY ENSL NNV YL TE D
T ANION P ST ON QR POLa Y

BEST COPY AVAILABLE

FPCOSYSTENS

ED105204%

A SPIP-INSTRUCTIONAL MODULAR PACKAGE

FOR FLEMENTARY SCHOOL TEACHERS

PREPARED BY

IRIS R. WEISS

PRELININASY VERSICN

A
N
Q
o
S




BEST COPY AVAILABLE

PURPOSF OF THR ECOSYSTEMS PACKAGE

follution, depletion of natural resources, and
overpopulation affect the gquality of our lives. our
environment continues to Jdeteriorate. Solving these probleas
is a ccaplex task. As ar elementary school teacher Yyou are
charged with educating our future voters so they w»ill be
kxnovledgeatle and ccncerned about environmental problems. The

materizl in this program is designed to help you do that.

This package on "Rcosysteas” has tvo overall goals. The
first is to help you understand some basic facts and concepts
of ecology. The major concepts to be developed are:

1. Al1l living things are interdependeant.

2. Tampering with ecosystems may have unforeseen
con seguences.

3. HNan is a part of nature.

4, We are dependent on green plants for food and oxygen.

S. Living things are adapted for their specific
environsents.

6. Abiotic factors such as light, heat, and moisture
influence the living environmaent.

7. Chanpge occurs constantly oa our planet.

8., MNatter cycles; energy is lost.

9. Man ie dependent on nature for food, clothing,

shelter, recreation, and sedicine.

The second major goal 1is to help you to integrate



environmental education activities into the existing

curriculum,.

Ncre specifically, after cowrpleting the RBCOSYSTENS
package, you shaould have the following behavioral

capabilities:

1« Given a description of biological interaction, be able to
tell whether it is nmutuvalism, coosnmensalisa, coampetition,

predation or rarasitism.

2. Given a diagram of the water cycle, the nitrogen cycle, or
any other matter cycle, be able to tell when the nmolecule is
pact of the abiotic environment and whea it is part of the

biotic environaent.

3. Be able to predict the eventual conseguences if all

decomposers were eliminated from our planet.

4, Given a diagram of a food chain, be able to identify the

producer, first, second and third-order consumers.

5. Given several sequences of organisas, be able to pick out

the correct food chain.

6. Given a particular food, be alktle to tell vhat order

consumer man is vhen he eats it.

7. Given a food chain, be able to pick out the level with the

least energy.



8. Be able tc list three abiotic factors of the environment,

and one way in which each affects living things,

9, Given a description or a Fpicture of a rooa and its
contents, be able tou trace back the origin of each itea to

plants or non-plants.

0. Frcm a list of possibilities, be able to pick out the
items necessary for photosynthesis, and those which are the

products of photosynthesis.

11, Prom a list of possibilities, be able to pick out the
things necessary for respiration, and those which are the

products of respiration.

12. Given a picture or a description of an organisa, be able

to tell how it is adapted for survival in its environnent.

13. Given ap uncruered list of five plant communities in
succession, be able to correctly order thea from pioneer to

climax coapunity.
14, Be able to list two causes of air pollution,
15. Be able tc list two causes of vater pollution.

16. Fe able to list five things the consumer can do to help

protect the environment.

17. Be able to compare the relative iapact on the environsent

of the average American and the average world citizen.
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18. Be ahle to assess the affects of population on poliution.

19. Fe atle to demonstrate an understanding of the “Tragedy

of the Cozmons™ concept by giving an example of one such

tragedy.
20. Be able to recognize the definitions of abiotic,
tiodegradeable, biotic, consumer, ecology, ecosysten,

photosynthesis, predation, fproducer, recycling, respiration,

and successicn.

rn addition, you should
21. Be able to write environment-related probleas for some of
the mathematics concepts you teach.
22. Be able to plan, carry out, and follov up a field trip in
which students actively particigpate.
23. Be able to identify and obtain rTesources for teaching
environmental topics. such resources =aight include guest

speakers, Looks, periodicals, paamphlets, or filas.



DESCRIPTION GF THE RBCOSYSTENS PACKAGE

This is a self-instructional package designed to help you
reach the objectives. There are ten mcdules, each covering a
major topic of environmental education.

Bach module contains a tape recording and a series of
pictures that goes with the tape. In addition, each module
has a werktook which is yours to keep. The vorkbooks contain
your assignments, and soae suggestions for teaching
environmental concepts. The 1last part of the package
identifies some environmental education resources including
books, games, and films,

Begin the program with smodale #1: The Web of Life. As
you work through the modules you will come across fifteen
assignaents. Cne assignsent will involve reading a book about
man ané his envirgonnment. All of the other assignments are
guite briet, A1l assignaents should be coapleted in
duplicate, You will keep one copy for your own use, and hand
in one copy vwhen you coaplete the package. Be sure to
complete all of the assigned wvork before our meeting on

. Bring the tape 1recordings, the
pictures, and a copy of 211 the completed assignaents to that
meeting.

Please turn to msodule #1.
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NODULE #1: THE WEB OF LIFE

Like the Peatles, hot rants, and Wateryate, ecology is
one of thcse teras that suddenly becoses popular. HNost
averyone sees it, hears it, and probably lks about it. In
the case of “ecolegy", not everyone who uses the word really
xncus what it seans. Here is a siaple definition:

Bcology is the study o¢f the interrelationships ot
living things with each onther and with their

environaents.

*cthing 1lives in isclation. Bvery 4iiving thing is
related to other living things, and to the non-ijving parts of
the environament. The interrelatedness of living things is one
of the most inmportant biological conrcepts. John HNuir, a
famous conservationist, once said, "when ve try to pick out
anything by ditself, ve find it hitched to everything else in
the universe." We can think of the earth as a giant spider
veb. If you destroy one strand you run the risk of the vhole

thing collapsing.
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ASSIGNMENT 1

Read one book aboux man and his environaent. You wmay
choose any one of the books listed on page one of "A Guide to
Environmental Resources" of on page "Additional
Recommendations for Teachers."” Both of these lists are in the

last section of th» package, "Eanvironaental Bducation



Resources, "

Pick out one or two main points of the book and write
your reacticn to them. This reaction paper should be about
two typevritten pages in length.

ASERXESLERPPSLOVERS PSR RDRTRIRRBPRERB LA PBEIR XN RRRTRE R RS RSN ER R Y
lListen to tape #1 "The Web of Life." There is a series

of pictures that gces along with the tape.
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BES[ {:{)PY ’WA“.ABLE TAPE #1: THE ¥EB OF LIFE

When ve talk about one kind of living thing in an area -
one species - ve call it a population. Thus ve have a
population of gpeople, a population of dogs, and a population
of sugar-maple trees. Wwhen ve talk about groups of
interrelated 1living things and their environaent ve are
talking about an ecosystea,

A pond is an ecosystem. It has aguatic plants, fish,
insects, frogs, and other interdependent organisas. Thase
oryanisms interact wvith one another. All of these in turn
interact with their environsent - the wvater of a certain
temperature and acidity, a certain asount of sunlight, etc.

A forest is an ecosystea - trees, shrubs, herbs, and a
variety of anipals all interacting vith the air, vater, and
1ight. This complex network of interactions is sometines
referred to as the web of life. Each part of the wedb is tied
to cther parts.

Here 1is an exasple of vhat happens to the wedb of life
when one strand is broken. The White River National Forest in
Colorado wvas a beautiful, healthy pine forast. Bark beatlses
vure permanent residents there, but the vigorous trees vere
able to withstand their attacks. The nusber of bark beetles
wvas kept in check Lty woodpeckers vho lived in the forest.
There vwere nuserous other plant and anisal species, all
contributing to the balance of nature in that forest.

One day there was a very heavy vwind. Many trees vuere
partially uprooted. They remained alive, but bent and

weakened. The undersides of these trees were buried among




crushed bhranches. This was ideal for the bark beetles. They
could attack the trees and stay out of the way ot the
wood peckers,

The vweakened trees could not withstand the onslaught of
tha bark beetles. In a fev years the entire forest vas dead
or dying. Animals which had used the forest for food and
shelter vere noc longer able to survive there. Nany died.
Others emigrated to cther areas. A vind vhich damaged soame
trees also da-aged many anisal populations. The veb of 1life
is such that it is hard to disturb one part wvithout affecting
all of the others.

The idea of interconnectedness of the veb of life can be
conveyed to students with pick-up sticks. If you scatter
pick-up sticks in a small space, the students vill find it
very hard to pick one up without disturbinyg the others.

It is isportant that students learn about the webd of
life. The aim is that they will wvant to presexve the
environsent. The first step is to help them become aware of
nature.

The workbook for wmocdule #1 contains some ideas for
bringing about this awareness. The workbook also contains
directions for creating small ecosysteas in the classroos.

Please turn to the workbook.

16
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TEACHING SUGGESTIONS: THE WEB CF LIFE

Nature is all around us for us to enjoy, but many people
are nct avare of 3it. These exercises are desianed to help
students appreciate their environment by avakening them to

shat is out there.

1. Establish Rules for ¥Ffield Trips v

Pevelop whatever set of rules you feel comiortable with,
some pcssibilities are: no vandering off, buddy system, no
loud talking. The first tvo are concerned wvith safety. The
third is necessary if you are going out to see nature as it
really lis. Loud voices wculd scare avay aany of the animals
you have ccae cut to se€e.

Arrange a signal which will begin absolute silence, This
will be useful when you are having the students listen to bird
calls, crickets, wind whistling or other natural sounds. it
vill also cose in handy if you need to get their attention

quickly.

2. Beware of potential dangers.

Pefore going into the vwoods have an in-class lesson about
poisoncus organisss., Fortunately the very dangerous organisas
are unlikely to bLbe encountered. Do not dwell on these,
calaly point them out so the students will be able to avoid
probless. Draw pictures on the blackboard of:

a. Poiscon 1Ivy



b. Poison SuBkac
c. Poisonous Snakes

d. Black-widow Spiders

{Space for pictures)

3. Treasure Hunt,

Divide the class into small groups {approxisately five
students in each group.) PEach group is to locate as many of
the folloving as possitle. Have them draw maps or otherwvise
descrite how to find the various objects. They should be
careful not to disturb anything.

1. sometbing yellow

2. something red

3. something blue

4, pine cone

5. an acorn

6. a bird's nest

7. a aushroon

8. a heart-shaped leaf

9, woodpecker holes in a tree

10. a rotting log
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Let the first group that finishes take the rest of the

class on a guided tour. Oor, if no group finds all of the

items by the end of the allotted time let the group which

located the post obijects conduct the tour.

4. Have a "touching"” treasure hunt.

The treasure hunt described in {3) makes ext::nsive use of

our eyes. Vision is an imgportant sense, but vwe should not

rely on it alone. Students need practice in using their other

Sensas.

Por the “touching" treasure hunt, have 1ihe studeats

locate some of the following.

1.
2.
3.
4,
s.
6.
7.

8.

something
something
sometning
something
sometbhing
something
sonething

sonething

Yy, soamething

10.
11,
12.
13.
14,

15,

something
sosething
somsething
something
something

something

rough
saooth
velvety
spongy
prickly
moist
crumably
sharp
fuzzy
furry
soft
hard
hairy
scaly

slippery



n

16. something rubbdbery
17. something sliny
18. something silky
19. sorpething wvarm

20, sosething cold

5. Concentrate on listening

a. Take tha students out to a grassy area and have thes
spread out. Each student should close his eyes and listen for
a wminute. Then bhe should write down what he heard. BRepeat
the listening period and have the students write down anything

alse they heard.

b. Declare a silent time whern the class is out in the
voods. Have the students stand still, close their eyes, and

listen.

Ce Call "listening times®" in the classrooas, and on the

school playground.

d. Have the students do “listening times® at hoame, on

the way to school, in the lunchrooa, etc.

6. Sense of Ssell
a. Ccive each student a paper or plastic bag to use for
collecting. Have the students bring back sgxples of things

they could smell while out in the woods.
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b. Demcnstrate the ccnnection bwutween tasting and
smelling, Pring in a few diced foods such as apple, onion,
and pctato. Have a student hold his nose and close his eyes.
Put a sample of one of the foods on his tongue. He mnay then

open his eyes, but asust continue to hold his nose., Ask hia to

try and identify the food substance oan his tongue.

7. The All-senses Treasure Hunt

Divide the class into groups of approximately five. Rave
some c¢f the groups find the best sight, sound, smell, and
touch in a given area. Have the other groups locate the worst
sight, sound, smell, and touch in that area. Be sure to
mention that we have a fifth sense - taste - but it is not a
good idea to gc around tasting unknown things. .

As a follow-up to this activity, have each student look
for the best and worst sights, sounds, saells and touches at

home and on the way to school.

Epapamgerarepepewrete et T T EFT Y PET I T PR RIS S PRT PSR SIS AR RS 22 2 22 L2 L
ASSIGNNENT 2

Write a plan for a field trip which will actively involve
your students. Include the purpose of the field trip and the

procedures to be followed.
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8. Poetry and the Senses
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a. WNrite the following on the blackboard:
"] think that I shall never sae
a poenr lovely as a tree."
lead a discussion atout the meaning of this verse by Joyce

Kilaer.

b. Then write Ogden Nash's poea on the blackboard:
"Y think that I shall never see
a tillboard lovely as a tree.
Perhays, unless the billboards fall

111 never see a tree at all."”

Ask the students tc comment,

pepre et PP TTETIE P IS RIS RE LRSS RS AR R R R R R R R R R R R L RS

ASSIGNEFMENT 3
There are many other poeas you could use to awvaken your
students to the beauty of nature. Llocate three sSuch poess and

list the namse and author of eac .
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SETTING UP AN AQUARIUA

Materials needed:
a 5 or 6 gallon rectangular tank
aguarius gravel
aquatic plants
aqguatic snails
small fish

1, Clean the tank.

Make sure the tank is thoroughly clean. If you use
detergent, be sure to rinse the tank well to remove all
residues. ‘

2. Add gravel.

Spread the gravel on the bottom of the tank to a depth of
about two inches. It you wish, use a few small colored rocks
to enhance the appearance.

3. Position the aguariua,

Choose a good location for the agquarius. A northeast
corner should provide good indirect sunlight. Once filled,
the agquariumn should not be moved or leaks may occur.

4, Pill the tank with water.

Place a large piece of paper over the gravel. Pour pond
vater or tap water into the tank until the water level is one
inch from the top. If you use tap water it will need to stand
for at least 48 hours, or the chlorine will kill the
inhabitants of the aguarium. Resove the paper after filling.

5. Ad4d plants.

Add some rooted and some floating aguatic plants.
Sagittarja and Valisnerja are suitable rooted plants. Elodea
and Cabomba are suitable flnating plants. Arrange the plants
toward the back of the aquarius so they will not block the
view of the fish. 1let the aquarium stand for several days to
allow the plants to start growing.

6. Add the fish., Add a few small fish. The rule of thuad is
about cne inch of fish per gallon of water. Gupples are vell
suited for use in an aguarium because they are saall, active,
and can vwithstand a wide variety of temperatures.

7. Add the snails.

Add about six snails. They wvwill help keep the aquarius
free of algae. If available, add a clas or oyster shell. The
shell will slowly dissolve, providing the calcium for the
snail's shells.

8. Cover the tank.
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Ccver the tank with a piece of glass or plastic wrap to
help keep the wvater clean, and to reduce vwater loss due to
evaporation.

9, Fexd the fish sparingly.

Feed the fish with a little fish food every couple of
days. Bbe careful nct to overfeed. Once in a while put in
tiny arounts of chopped earthvworas or beef.

Once you achieve a balanced agquarium all you need to do
is sit back and enjoy it. However, you wmay have to do a
little troubleshooting at first until you achieve this
balance. The follouwing 1list of potential prodleas and

soluticns may help you to achieve a balanced aguariua.

1. You Bmay get a green slisy growth on the sides of the
tanks. This is excessive algae growth, and it will cat down
on the visibility. It is caused by too much light or too few
algae consusers. To solve the problea, try adding a few nmore
snails. If this does not work, try vwrapping black paper
around the tank to cut down on the light. You wmay have to

clean the tank with an aguarium scraper.

2. You say notice that all of the fish stay pretty close
to the surface of the wvater. This is an dindication of
insufficient oxygen, caused by overcrowding of fish or snails.
To solve the probleam, try planting more rooted plants. This

will result in greater oxygen production.

3. The water may have a dirty appearance due to excessive
vaste saterial. To solve that problem, increase the number of

snails, and cut down on the amount of food given to the fish.
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It might be a good idea to purchase an autoaatic filter. This

will help to keep the aguarium clean, and it will also aerate.
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SETTING UP A TERRARIUN

Haterials:
a. A vide-mouthed glass container such as a fish bowl
b. Charcoal, gravel, and potting soil
c. Plants, each with a small ball of soll around its
Tocts.

1. The Soil

Put a thin layer of <charcoal 3in the bottom of the
coatainer. Then add a layer of gravel, about twice as thlick
as the charcoal layer. Pour in potting soil uantil the jar is
betvween one-fourth and one-third full.

2. The plants.
AIrange several ssall plants attractively in the
container. Nake sure the roots are covered with soil.

3, Finishing Touches

Add scae pretty stones or shells as desired. Lightly
water the terrarium, Cover the container with glass, or with
wax pafyer or plastic and a rubber band.

4, Maintenance
Put the terrarjum on a window sill or under a lasp.
dater wvhen needed, probably abcut once a week.

Ycu Bay wish to add soame small anlmals such as
earthvcras, toads, and lizards tc the terrariua. Barthvoras
will eat decaying nmater.al in the soil. Add some flies or
other insects for fcod for the toad and lizard.

Both the aquarium and the terrariua would make excellent
additions to an elesentary school classroom. Students will
enjoy looking at thes, and at the same time they will be
learning science. As aicrocosss of nature, aguaria and
terraria can be used to demonstrate sose of the major concepts
of ecology.

This coapletes module #1. Please turn to module #2.
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BODULER $7: INTERRELATIONSHIPS ANONG LIVING THINGS

As you have seen, the idea that all living things are
interdependent is 2 central concept in ecology.

Mcdule #2 exaniner the concept of interdependence in nore
Jetail. There are nmany different types of relationships asong
living things. Please listen to tape #2 for a discussion of

scwe of these interrelationshigs.
IDEAS FOR TBACHING ABOUT INTRERRELATIONSHIPS

1. Fick-up Sticks

Toss sose pick-up sticks on ihe table. Ask for a
volunteer who is a good player. let this student try to pick
one out without moving any others. After a fev students try
this, blindfold one of theam apd let hia try it agaia.
Establish the parallel betwean this and the natural world.
Everything is connacted to everything else. Sometises aan is

blind to the specifics of the web.

2. Study an ecosystea

Divide the <class into groups. Some groups should look
for exasples of organisas helping each other; other groups
should look for evidence of organisas haraing each other.
After a while you =night have the groups switch tasks.

bepending on the sophistication of the class, you sight have
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thenm lock for the more subtle relationship of comnensalisa.
You wmnight even wish to teach thea some of the teras such as
sutualisa, predation, etc.

This can be repeated for different xinds of ecosysteas.
A forested area, a grassy area, a pond and a a creek are all

possibilities.

3. Interrelationships in Human Soclety

Study the classrooa ecosystea. Por exaaple, have the
students pick out examples of parasitisa in the classroon.
Another possibility would be to have students look for
examples of sutualiss in government. Exanmples of coapetition

amcng feople are also Lumerous.

4. The 014 Lady and the Army

Tell the students about the time when a wvar vas lost
because an old 1lady soved out of her house. The story goes

like this:

Once upon a time, a long time ago, there wvas an old 1lady
who 1lived in the country. She was a kindly old lady vho took
care of a lot of cats. One day she decided to nmove to the
city with her cats. 1In a short time the aray was losing sost

of its battles.

¥hy? Challenge the students to thinx of possible
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explanations. BpCourage thes 0 use their isaginations,
Praise all those who come up vith creative explanations. When

you are ready, tell them what actually happened in this case:

The 1little old lady lived in a house near sose flelds of
clover. Her cats roamed the area and ate a lot of field wice.
These field mice ordinarily eat a lot of bumblebees. Without
the cats, there was an increase in the number of mlce. All of
these nice ate every busblebee in sSight. There vere not
anough bumblebees to pollinate the ~lover. Thus there was a
poor clover crop. With inadeguate clover taere was not enough
hay to feed the cattle. The cattle becaae scrawny and sickly.
So there was not enough beef to feed the arsy. And everyone
xnows 8 hungry aray cannot fight very vell.

¥rite the various steps on the blackboard:

arsey

teef

hay

clcver
busblebees
aice

cats

old lady

Among the relationships present in this series are the
following: The old lady and the cats is an exasple of

commensaliss if you think the 0ld lady vas not benefitted, and
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mutualism if you think she vas benefitted by having cats. The
cats ana pice are an exaaple of predation, as 1is the
aice-buablebees relationship. The buablebees and clover are

mutually bdbenefitting.

5. <({reative uriting

‘Tc integrete ecology and language arts, you may wish to
assign the students to write stories like "The 01d Lady and
the Aray." Vo::intears «ould read their stories to the class.
After each story has been read you could help the class pick

out the examples of various kinds of interrelationships.

6. Predator-prey Relationships

Have the students look for predator-prey relationships in
the area surrounding the school. BExaaples might include a
bird eating a wvorm, a spider eating a fly, and a toad eating

an insect.

’

!
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Please coarlete this suasary sheet for interrelatinnships,

The ansvers appear at the end of the workbook.

Part I

Priefly define:
Comaencalissy

Competition

Mutualisa

parasitisa

Predation

part 1I
Pill in the name of the relation-hip.

EXAMPLE
1. 1 butterfly feeds on the nectar of a flover.
At the same tise it pollinates the plant.
2. Grass and dandelions are in the same lawn.

3. Moss sosetizes grovs on tree trunks. This
helps the moss without harsing the treas.

4, A fox pounces on a rabbit and eats it.

NANE OF
RELATIONSHIP

- R - . W

X 1 X 1 2 3 L 21 J
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5. Some leaves on a maple tree have yellow spots
vhere a fungus is growing. B

TEFERE AR R BB R TAELRIFRIILRIBRAB PR A RR B EREBERFERFE SRR RN XF XX XX

ASSIGNEENT &

On a separate sheet of paper, gJgive examnples of other
relaticnshigs you aight point out to your students.
Concentrate on examples in the area surrounding your school,

and in the terrarius and agvarium you will be setting up.
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ANSWERS TO THE SUMMARY SHERT FOR INTBRREBLATIONSHIPES

Part 1I.

In cowmensalisa, one partner is helpad and the other is
neitker helped nor haraned.

In confetition both organisas are harmed.
Mutualisa benefits both partners.
A parasite benefits by harming its host.

The predator benefits by destroying its prey.

vart 11,

drass and dandelions are in coampetition for vater and
minerals.

The moss and the tree are comsensals. One benefits, the othar
is unharmed.

A fox €ating a rabbit is a classic exasple of predation.
The fungus-naple tree relationship is an exanple of
parasitisa. The fungus is taking food away froa its host.

If you had trouble €tilling out the summary sheet you may
wish to listen to the tape on interrelationships again. 1f
you feel you understand the concept that all living things are

interdependent. Go on to module #3.
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TAPE #2: INTERRFIATIONSHIPES

There is a variety of possible relationships among livirg
things. Sosetises two organisms depend on onhe another and
both tenefit from their association. For oxaaple, terailtes
live in a nutualistic relationship with =ainute organisas
called flagellates in their stomachs. The teraite can chew
wood, but caannct digest the cellulose in it. The digesticsn is
done ty the tiny organisms. The fiagellates benefit because
they get food brought to them. They could not possibly get
vood Lty theuselves. The termite btenefits by having the
cellulouse changad into a fora that they can use for energy.

Another exanple of msutual benefit or mutualisa sometinmes
occurs between algae and fungi. If you look at the bark of a
tree you will often see a flaky gray-green growth. This is an
exaasple of a type of plant called lichen. Actually lichen is
sade of tvo plants living in nutual benefit. The algae has
chlorophyll and is able to use sunlight energy to produce food
for its own use and that of the <{ungus. The fungus has a
systema of root-like threads which anchors the plant to the
tree and obtains vater.

Scmetines two organisss live in close association vhere
only cne benefits. If the second organisam is unharsed, wve
call the relationship commensaliss. One type of algae 1lives
on the shells of certain turtles. The algae are getting a
place to live. The turtle is neither helped nor harased.

Remora fish often attach thenselves to sharks, without
harsing the sharks. This is another example of commensaliss.

The fish get food when bits of the shark®s kill float by thes.
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The resora alsc gets free transgortation.

In wmutualism, both organisss benefit. In comaensalisa,
one benefits and the other is unharmed. Im a .chird kind of
relaticnshif, parasitism, the parasite benefits and the host
is haruged.

‘Ycu have undoubtedly heard of many parasites of man. As
an exasmple, Athlete's FPoot is caused by a parasitic fungus.
Streptccoccus btacteria get food from us and at the same tine
cause the disccefort of strep throat.

Almost all 1living things have parasites. There are
parasites of plants, such as the fungus which causes corn
smut. Parasites hare, but usually do not kill their hosts.
If the host were to die, the parasite depending on it would
have to find another host or it too would die.

There is another tyre of relationship which is not
helpful to either cf the organisms involved. This is called
coppetition. Sometimes two animal populations coampete for
food. For example, snakes and hawks both feed on rodents. If
there were no hawvks there would be nmore snakss.

As another evample, man is in coapetition for food with
insects.

Cactus and yucca both grow in the desert. They are
competing for space and, wmost iaportantly, for water. The
nusbers of each kind of plant are held dova by the presence of
the other.

There are zany other exasples of predation, msutualisa,
coomensalisa, parasitisna and compatition in nature.
Zlementary school students are capable of understanding the

concept of interdependence. It is probably unnecessary for
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thea to learn the names of these relationships. The aguarium
and terrariua can be used to study interrelationships. In
additicn, as you take the students outside, be alert for
exaaples of these relationships.

The workbook contains some ideas for teaching about
interrelationships and a sheet for you to suamarize what you

have learned. Please turn to the workbooke.
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MODULP #3: BIOTIC AND AFIOTIC FACTORS IN THRE ENVIRONMENT

Thus far we have been concentrating on the relationships
between 1living things. You have seen thau two different
organisms may help each other or hara e&ach other. In sonme
cases only one organisa is helped. The general point is that
no organism is an independent entity. Bach 1living thing 1is
dependent upon other living things.

But living things are only part of an ecosystem. Now we
will add in the other essential part of any ecosystea - the
non-living environment. Listen to tape #3 to hear about the
living and non-living garts of our environment and how they

interact,
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TAPR #3: APRIOTIC FACTORS IN THR ENVIRONMEANT
BEST COPY AVAILABLE

Living things are made up of atoas of carbon, hydrogen,
oxygen, bhitrogen, and many other elesments. There is a very
large supply of these atoas in our eaviroansent but it is by no
means an infinite supply. The matter in living things aust
eventually be returned to the non-living environaent or ve
would run ocut.

The sovement of matter froa the non-living environment to
living things and back to the non-living environment is called
a aatter cycle. There are many different aatter cycles - the
wvater cycle, the carbon cycle, the nitroger cycle, the calciua
cycle, and pany others. A few examples vill be presenteu to
give you a general idea of howv matter cycles.

First, consider the wvater cycle. Scientists study
pictures of Mars to see if there is any life on that planet.
One of the first things the scientists look for is evidence of
the presence of water. There is a very good reason for this:
Life as we know it could not exist without water.

There is alwvays water in the atmosphere. Periodical.y
some of the water vapor condenses and falls to earth in the
foram of rain or snov. This water may evaporate from a lake
and in that wvay return to the atmosphere. If that happens,
the cycle has been completed vithout involving a single 1living
thing.

But the wvater from rain or snow msay becomse part of a
living thing. Plants aksorb water through their roots.
Aninmals drink water. All living things need water in order to

live.
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This water wouli pnot resain in the plant or animal
indefiunitely. water is constantly being given off as a result
of a variety of life processes. Also, wvhen living things die,
decoaposers break thea down +o water and other siaple
cheanicals. This water reenters the atsosphere by aﬁaporation
where it will later condense and becoae precipitation.

gefore c¢onsidering other asatter cycles it would be
helpful to talk about some of the life processes involved in
these cycles.

Respiration is carried on by all living things. It is
the process by vwhich fo0od is oxidized to " provide energy for
life. In aocst organisms the process of respiration requires
food and oxygen, and it results in the production of carbon
dioxide and water as well as energy. In teras of matter
cycles, respiration Tresov~s oxygen froas the non-living
environsent and adds carbon dioxide and water to the
non-living environsent.

Another important life process is photosynthesis. Only
green plants can <carry on photosynthesis. "Photo® ameans
light. Baergy froam sunlight is captured by the chlorophyll in
green plants. This provides the energy for coabining water
and zarbon dioxide to wmake food and oxygen. Notice that
photosynthesis can be considered the reverse of respiration.
Ent.

Now we are ready to consider the carbom cycle. our air
is wmsade up of .03 per cent carbon dioxide gas. Life as ve
xnow it is dependent upon keeping approximately that amsount of
carbon dioxide in the air. Wwithout living things there would

be ro carbon cycle. Carbon dioxide vould remain in the
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atmosphere.

Plants remove carbon dioxide from the ataosphere and use
it in photosynthesis. Plants and aninals add carbon dioxide
to the atnosphere as a result of respiration.

when 1living things die, bacteria of decay decoapose thea
into siaple cospounds such as carbon dioxide and water.

The whole cycle is shown in the diagranm
{Long rause)

You have nov seenh in some detail how aatter cycles
between the 1living and the non-living environaent. The idea
of cycles is central in a study of ecology. A siapilar 1dea
occurs fregquently in human affairs. Think about cycles as you

listen to this beautiful American folk song.
where bhave all the flowers gone, long tiame passing,
where have all the flowers gone long time ago?

Where have all the flowers gone?

Girls bhave picxed them everyone.

where bhave all the young girls gone?

They've taken husbands everyone.

Where have all the young amen gone?

They are all in unifora.

Where have all the soldiers gone?

Gone to the grave everyone.
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Where havae all the graveyards gone?

Gone tc¢ flowers one by one...

Please turn to the workbock for teaching suggestions.
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Living things depend on their environaent in aany ways.
The environment can be thought of as a two part entity: the
living environsent and the non-living envigronament.

Your pet dog, the plants and animal foods you eat, aad
the bacteria in your intestine are all part of your living or
biotic environsent. The ®“bio"™ in bilotic means life.

The sunlight shining on you, the air you breatha, and the
water you drink are all part of your abiotic or noa-living
environment. The prefix "a"™ means without. Therefore abiotic
means without life.

.Scae major abiotic factors of the environment are
teaperature, light, and moisture. Water i: essential for life
on earth. The amount of water deteraines the kind of life in
a given area. As you waight suspect, saple trees cannot
survive for long in the desert.

Temperature is another important abiotic factor of our
environment. The rate of growth of msany organisas is affected
by the surroundinyg temperature. In general, bacteria will
double their metabolic rate for every ten degree rise in
temperature. That's the reason why refrigerated foods keep
longer, and why frozen foods keep best of all.

Only v2ra-blooded organisss - birds and maanals,
including aan - keep their body teaperatures constant
regardless of the external teaporature fluctuations.
Therefore the rate of growth is not determined by climate.
Nevertheless, we, as all living things, can only survive in a
certain tesperature Trange. If it ever gets too hot or too

cold op earth, life as we knov it would cease to exist.
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Light is a wvital abiotic factor. Without sunlight,
plants could not carry on photosynthesis and we would soon run

out of oxygen, food, and energy.

Please turn to the workbook tor teaching suggestions.
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REPEAT QF SONG

all the flowers gone, long time passing,

all the tlowvers gone long time ago?

all the flowers gone?

picked thea everyone.

all the young girls gone?

They've taken husbands everyone.

Where have all the young men gone?

They axe all in unifora.

Where have all the soldiers gone?

Gone tc the grave everyone.

where have all the graveyards gone?

Gone tc flovers cne by ON€C...

.'&Sj
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TEACHING SUGGRSTIONS: MATTER CYCLES

The isportant points for ycu to develop with your students

are:

1. Matter cycles betwaen the 1living and the non-living

rarts of our environment.

2. Bacteria of decay and other decomposers are essential

rarts ¢f matter cycles.

The folloving activities are designed to help you teach

those cencepts,

1. Use the aquariuam to help develop the concept of
matter cycles. Ask what happens to a fish that dies.
Bstablish the idea that bacteria decompose it. As a result
siople materials are returned to the fish's environment where

they can be used by plants to make food and oxygen.

2. Visit a rotting loge Have the students pick it apart
to see how it 1is Dbeing decompossd. Observe the various
organisas - sov bugs, teraites, mushrooas, and bracket fungi.
point out that there are bacteria there, too, but these are
too ssall tc see vithout a amicroscope. The 1log will
eventually be completely broken down. This returns the matter

to the air and the soil.
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3. Challenge the students to be creative in imagining
hou matter cycles, Have thean wvwrite a paragraph or so in
response to statements like:

“You are a drop of water in the sweat on a horse's
rrow in North Carolina. Tell us atout a voyage Yyou
aight take tu get you onto a leaf of a Redwood tree in
California.”

This may bring in some geography learning as well as ecology.
As anothker exaaple:

"Assume you are a carbon atom in a cell of a covw.
Trace a trip that would take you into the non-living

wvorld and back into that same cow."

R L T T T T P P R T R R R R S P P PR P P 2 T
ASSIGNNENT S
write a similar statesent which w%ill bring in history

learning in additicn tc ecology.
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v, Snovw that we give off water vapor vhen ve breathe.
Have stucents breathe onto a airror or window pane. Notice
the steamy appearance. Ask what other vays wve get rid of

excess water.

S. Talk about our planet "water." (Some people say that

nparth" is a osisnomser since more than seventy per cent of our
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planet's surface is covered with vater.) Living things are
more than 90 per cent water. Husan belngs can survive without
food for weeks, without vater for only a couple of days.

6. Showv the rain cycle in miniature. PFill a pyrex pot
wvith water and heat the pot on a hot plate. When the wvater is
boiling vigorously, fill a frying pan with ice cubes and hold
it about six inches above the pot. This will initiate a
conplete water cycle. Water vagor from the boiling water is
cooled by the cold bottom of the frying pan. This causes
water droplets to condense on the bottom of the frying pan and

then drop rack into the pot of water.

7. Use plants to desonstrate some aspects of the water
cycle. You might take the students outside first thing in the
morning to show thea dew. Plants also need water. 1In the
terrariun the water cycles back and forth. Plants give water
off and then they take it in. 1f the terrarium were left
uncovered you would have to add : ‘ot more water to compensate

for loss due tc evaporation.

8. Where Have All The Flowers Gone?

Goal: To help the students understand that ecology is
related to pany aspects of 1l1ife - 1including the cycle

descriked in this popular folk .ong.
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Specific Obijectives:

1. The students will be able to sing "where have all the

flowers qone?",
2. Fach student will be able to write a paragraph about
vhat the song seans to hin.

Activities:

1. Teach the song to the students.

WHERE HAVE All THE FLOWEBS GONB

where have all the flowers gone, iong time passing,

Wwhere have all the flowers gone long tiae ago?

where bave all the flowers gone?

Girls bave picked thea everyone.

Where have all the young girls gone?

They've taken husbands everyone.

where have all the young aen gone?

They are all in unifora.

where have all the soldiers gomne?

Gone to the grave everyone.

Where have all the graveyards gone?

Gone tc flowers one by one...
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2. Discuss the meaning cf the song. There are no right
answers. Fncourage each child to find his own meanings. In
order to reach the goal stated above you will need to develop
the following ecological concepts:

a. All living things are interrelated.

b. life is dynamic. Living things are born. They change,

age, and die.

c. In nature, wmatter recycles. Plants provide beauty,
food, and oxygen for other living things. #hen these in
turn die and decay, they provide nutrieats for the growth

cf more plants.

This song is packed with ideas that would be vorthwhile
topics for discussion. This activity concentrates on an
acology-related goal. You msay have additional goals in aind.
In that case you will wvant to expand some additional concepts.
Some possitle topics for discussion are: "Dying for one’'s
country", "The draft", "“Should wvomen serve in the armed
forces?", and "The inevitability of war". Or you @ight expand
on "They've taken husbands everyone." Does every young girl
see marriage as part of her future? what are 5088
alternatives?

Please turn the tape back on. The song will be repeated

to hely youw learn the tune.
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TEACHING SUGGESTIONS: ABIOTIC FACTORS

1. The dependence of living things on abiotic factors is
evident in a poem called "April Rain"™ by Robert Loveman. It

appeared in Harper's magazipe in 1901.
Read this excerpt to the class.

It is not raining rain to ae,
It's raining daffodils;
In every dimpled drop 1 see

Wwild flowers on the hill.

Ask hov they feel about rain. Ma-y of us think of rain
as an annoyance. This might be a good place to consider soms
of the positive aspects of rain. Rain may ruim picnics, but

it alsc enables crops to grov.

2. Rain Walk

Have the students put on rain wvear and take a walk in the
rain. Choose a time vhen the veather is =mild and the rainm
gentle. It would be especially appropriate if done in April.
At some point in the walk bave the students stand still and

silent for a minute and listen.

3. The initial stages of setting up an agquarium are
ideal for demonstrating the effact of the abiotic environment

on 1living things. Recall that the green sline on the sides of
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the *tank are a result of excess light. Too little oxygen can
cause fish to stay near the surface, or even break the surface

vhile gasping for air.

4, Demonstrate the effect of water on plaants. Put two
of the same kind cf potted plant in a sunny location. Wwater
only one, btut do it wvhen the students are not around. After a
veek c¢r so the 1leaves of the unwatered plant will begin to
wilt. Some of the students will probably notice the wilting
or you can roint it out. Challenge the students to explain
wvhat happened. After they have run cut of guesses, tell then
that you have vwatered only one plant. The plant will nmost

likely revive when watered for a few days.

5. Demonstrate that green plants need 1light. Put one
potted plant in a sunany location and a similar plant in a
cabinet, Water thea equally. After several days the

difference vill beccme obvious.

6. Discuss the effects of temperature om living thins.
Ask the students why you refrigerate ailk. Does it keep
indefinitely even vwhen refrigerated? The point is that cold
tenperature slows down the growth of bacteria that cause ailk

to sour.
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7. cc'pate gen"Y Gibson's "Declaration of Dependence" to

the Teclaration of Independence.

DECLARATICN OF DERPENDENCE

by Henry Gikson

I am a part of naturae.
I am a part of everything that lives.
I am bound together with all living things

in air, in land, in vater.

My life degends on nature
Upoun its balance, upon its resources,

And upon the continuity of both.

To destroy then is to destroy ayself.
As a mesber of the human race
I am responsible for its survival
I as a part of nature.

I wvill not destroy it.

Discuss the inmportance of each of t hese

declarations.

8. Scramsbled Puzzle
Uns-raamble these six scrambles to form six

ordinary words.
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Now unscramble the six circled letters to

the answer to the cartoon.

( Picture o{ O

net wval Scenc )

Man is a part of it.

(AnSwer;AA}uf£>
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SELF-TEST

{ lease complete this selt-test. Check your ansvers on
*he neXxt page,.

1. In an aquarium, which crganisas produce oxygen?

3, 1ist three abiotic factors of the enviroament.

*

3. why are decomposers necessary for life on earth?

4. P water molecule is part of the abiotic environment when
it is 1in:

e ————

{ d

( ‘rq§* - b ]
3., ==== he ==== Ce ==-=-- d. =-==-=- (Check all that apply.)
He piagram the water cycle as it would appesdr if there vere

no livaing things.
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ANSWERS TO SELF-TEST

'. Ayuatilc yreen plants such as Elodea and Saylttaria produce

A . S e . — d i - —— —

the uwxyyen 1in an agquarium, treen plants are the only
Jtyanisms capable of photosynthesis.

N

e Atiotic factors include air, water, ligat, and

tenperature. They dJdo not include food, parasites or other
living cr foruerly living entities.

i, Tleconpcsers Xeep matter cycles. Witaout decoumpusers e
would be ¥Fnee-deep in dead plants and animals.

4. The water rmolecule is part of the abiotic environaent when
1t is in (b) a body of water and (d) the cloud or atmosphere.
I+ is part of the biotic environment when it is in a plant or
in anival.,

5. 1t there were nc 1living things the vater cycle would
appear like this:

a Atmosphere.
/ ecopr fet
Q\‘nfc.xchoK precyp i 1aTion

\\_
Ocean

If you had difficulty answering these questions you nay

4ish tc review tape #3. Otherwise Jo on to module #4,
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NODULR #4: ATAPTATIONS IN LIVING THINGS

Plants and aninsals are adapted to <carry on t'sir life
functicns in a particular biotic and abiotic environament.
There is a wide variety of adaptations aaong living things.

Some adaptations are useful in getting food. Others bhelp
the orgariss protect itself from eneajes. Still other
adaptations ensure successtul continuvation of the species.

Listen to tape #4 for a discussion of soae of the ways in

vhich organisms are adapted to survive in their environaents.
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TAPE #4: ACAPTATIONS IN LIVING THINGS

The structure of an organiss is adapted to fit its
particular 1lite style. for example, the feet, vwings, tails
and teaks of birds are adapted for special ways of catching
food, eating, swiazing and perching.

Consider these feet. A robin perches on branches. The
three toes in front and onhe behind are a good arraagement for
qrasping a branch.

A duck has long, webbed toes for swimaing.

An eagle has powerful claws or talons on his toes. These
are useful for grabbing prey animals.

A crane has long legs and separate toes for wading.

A voodpecker has two toes in back, and tvo 1in {roat.

This is good for climbing trees.

Bird beaks are specially adapted for food getting.

A husningbird bas a long thin beak for getting nectar out
of flowers.

Eagles have hooked beaks for tearing flesh.

Herons have long beaks to help search for food in the
aud.

A sparro¥ has a short, heavy beak for crushing seeds.

A duck bas a wide flat beak with notches fbt scooping up

and straining foods.

Wings are specially adapted to fit the kind of flying
that a particular kind of bird does.

Robins have short, broad wvings that enable thes to
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Penguins have paddle-like wings for swiaaing. BEST COPY AVAILABLE
A qull has long slender wings for gliding.

A hawk has long broad wings for soaring.

Structural adaptations in insects are also guite evident.
Their bodies are well-suited to the types of lives they lead.
For example, look at scae representative mouthparts,

A grasshopper has strong, hard southparts. This
arrangepent is useful in biting and cheving leaves.

A butterfly has a long coiled proboscis for reaching deep
into flowers. This enables the butterfly to reach the nectar.

A mosguito®’s mouthparts fors a long plercing tube. The

posquito uses this to lap up blood froa its host.

Plants and aniamals have adaptations to their abiotic
environments, too. Where water is a probles, organisass have
avolved vays of coping with the shortagae.

Nany desert flants such as cactuses have root systenms
just below the surface. When it rains, the roots Juickly
absorb the vwater. These same plants often have barrel-like
stoemss to store this water. Cacti also have very small leaves.
The sw»all surface area of these‘}eaves {or spines) cuts Gown
on the asount Of water loss due to evaporation. The leaves of
desert plants are often waxy, which further reduces the vater
loss.

Desert animals are also adapted to conserve vater.

Desert rodents get along on the vater in the food they eat.

Many desert animals are active only during the night when




37c

teaperatures are lover.

In tepperate deciduous forests, such as those in the
sastern part of the United States, plants «.d anisals must be
adapted tc survive seasonal changes. In winter, aost of the
water is frozen and therefore unavailable to plants.
peciducus trees like oaks and maples lose their leaves in the
autuon. This cuts down on the louss of water froa the trees.
Evergreen trees such as pine and spruce have thick waxy
coatings on small leaves. This makes water 1loss less of a
probles for thea.

Animals must e adapted tc survive the food shortage that
winter entails. Many birds aigrate thousands of ailes to
places where food is plentiful.

Somse animals such as the chipaunk accumulate enough food
in the autumn to last .anem all winter.

Other anisals hibernate. Their body processes slow dowvn
considerably. As a result the animal conserves energy and can

live without eating for a long period of tinme.

Thus far we tave been talking about cases vhere a
particular structure is adapted for some particular purpose.
Sometimes the entiie appearance of an organisa is a protective
adaptation.

For exanple, sSose organisas are able to blend in with
their environments, This is called casouflage. Ptaraigans
are white in the winter and brcown in the susaer. Thus these
birds are camouflaged, making it bard for enesmies to find

then.
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A <chaneleon has the ability to change its coloration to
blend in with its surroundings.

A praying mantis is leaf-colored. When it stands still
in the aidst of foliage it is very hard to find,

One buttertly looks like a dead leaft.

The walking stick looks like a small twig.

Many adaptations involve the tehavior of organisms as
well as their appearances.

Male tirds are often brightly 'colored and go through
elaborate courtship dances. These tvo kinds of adaptations,
one structural and one behavioral, have the result of
attracting mates. This helps eansure survival of the species.

Female birds incubate their eggs and feed and protect the
newly hatched young. These, tco, ensure the survival of the

species.

Please turn to the workbook for ideas on teaching these

concepts to your students. -
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ADAPTATIONS IN NATURE

1. Get in the habit of focusing student attention on
adaptations of plants and animals. Examples abound. A snail
in the <class agquarium, a dandelion, a mosguito, lichen on a
rock, a grasshopper, a aaple tree, a dog, -any living thing at
all caun serve as the subject. Ask how its structure andsor
behavior helps it to survive., Ccaparing two organisms is a
jJoo? wvway to get at special adapt-tions. For example, consider

how a dog's teeth are different froam a man's teeth.
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ASSIGNNMENT 6
Choose any five organisms and briefly tell how each 1is

adapted for survival in its envi-r .nment.
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2. Sccial behavior is an exaaple of an adeptation vithin a
species rather than in a single organism. The social bebavior
of ants and bees can Le studied. The concept can also be
extended to include cultural adaptations of wman. Water
purification can be considered an adaptation for survival, as

can lavs and treaties.

3. Set up a bird feeder. This will &tring wmany birds into
clcse range so the students can see structural adaptations fer

themselves. The class may want to experiment with different
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Jesigns to see which are best for attracting birds. This is a

Jood way tc integrate art with ecolcqgy.

4. Casouflage
This series of activities provides a way of integrating
some mathematical concepts with the concept of adaptation.

First do a little wcrk on grobability.

a. Flip a coin.

let the students try to guess whether it is heads or
tails. Flip it several more times. Bstablish the idea that
it is cometimes heads and sosetimes tails, but in any single

flip you cannot tell which it will be.

b. Multigple flips

2sk the students to guess hov many heads would appear if
you flipped a coin tventy times. Test this out by having the
students flip coins. Divide the class into pairs. Student A
flips a coin ten times while student B records the results.
They should then reverse roles and flip the coin another temn
times. At the erd of this have each team add up the total
numsber of heads and the total number of tails. Have each pair

of students vrite these totals on the blackboard

PAIR HEADS TAILS TOTAL
1 9 n 20
2
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GRAND TOTAL

You will notice that very few if any of the teaas got
exactly ter heads and ten tails. However, chances are yood
that most ¢f them got totals fairly close to ten and temn.

Ncw add up the heads, tails, and grand total. Point out
to the students that the nusber of heads is approximately
equal to the number of tails. Any Jdeviations were due to

chance.

Cc. Is this chance?

Tsrll the students you flipped a coin two times and got
heads each time. Does that mean anything is wrong vwith the
coin? Establish the 4idea that this could well be due to
chance. We are not syrprised.

Similarly, 1f a aother and her neighbor both had baby
boys ycu would not be surprised. That can bappen often,

Nc¥ vhat about if you flipped a coin two hundred tinmes
and got heads each time? VFstablish the idea that this is
probably not dve to chance alone. You would be very surprised

if that happened. You would probably suspect that the coin
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wvas weighted funny or both sides vwere heads. In a similar
way, we would te very surprised if every pregnant woman in

town delivered a baby boy.

d. Toocthpicks

when the students are not around, paint fifty toothpicks
green and fifty other colors. When they are dry, scatter the
toothpicks in a delinited grassy area. Give the class about
fi fteen seconas to pick thes= ug.

Bring these toothpicks back into the classroom. Separate
thers into greem and not green. There will undoubtedly be
fewer qreen. Record the totals on the blackboard.

Gc back outside an® search the area until all one hundred
toothpicks have been retrieved. Go back into the classroon

and prove to the students that half the toothpicks were green.

e. Chance

Show the students what would happen by chance. Put
thirty green toothpicks and thirty of other colors in a paper
bag. Have a student clcse his eyes and pick out tventy
toothpicks. Approximately ten will be green. Repeat the
process with several other students. Establish the idea that
chance alone would not accouat for what happened outside.

How can the results of the out of doors experiment be
explained? Someone will probably come up with the idea that
the green ones were harder to see because they blend in with

the grass. Challenge thea to test this hypothesis at home.



42
BEST COPY RVAILABLE

f. Home assignment

This would be a good place to give the students some real
choice. It is likely that aany students will vant to try an
experisent with their parents, but it is not essential that
everyone do it. Let this be a non-standardized assignment.
The students should devise their own ways of testing their
hypotheses and report back the next day.

R

5. Canmouflage in Nature

Introduce the word camouflage and discuss sone examples.
Perhaps take a nature walk specifically to look for exaaples
of camouflage. Relate canmouflage in nature to man's attempts

at caamcuflage such as in varfare.

6. How Anipals Protect Themselves

Camouflage is only one of smsany aeans which anipals have
of Fprotecting themselves. For example, porcupines, skunks,
and turtles use three cther means of protection.

Bave the students take turns pantomiaming ways in wvhich

animals protect themselves. The student who guesses correctly

gets tc go nesxt.

This is the end of module #4. Go on to module #5.
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MODULE #5: SEED LISPERSAL AND SUCCESSION

In the Jlast wpodule you were asked to choose (five
organisas and tell how each is adapted for survival. It is
likely that you thought of animal adaptations. The word
"organisa® and the term "living things"™ usually makes us think
of anirsals, But plants are living organisams, too, and they
have a variety of specialized adaptations for survival.

Please listen to tape #S for a discussion of adaptation

in one group of plants.
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TAPR #5: SEFD TISPERSAL AND SUCCESSION

An interesting diversity of adaptations occurs in
seed-producinyg plants. Many plants are specially adapted for
Jetting their seeds spread out over a vide area. There is a
yjood reason for this. If all seeds fell right next to the
varent plant they would be unable to compete with the larger
plant.

The solution that has evolved over a long period of time
is to rroduce a huge number of seeds and to disperse thesn
widely. Many of them will never grow. But some will wind up
in suitable places and germinate.

People whc are maintaining lawns are gquick to pull up
dandelions before they bhave gone to seed. When nmature the
vellcw flower will turn into a cottony puff of seeds. These
get picked up by the wind and carried to all parts of the
lawn. Wind is a major agent of seed dispersal.

Milkweed is another exanple of a vind-carried seed. When
ripe, the pod splits open and releases a cloud of tiny white
seeds.

Maple seeds are adapted for wind dispersal. These winged
seeds twirl around in the breeze like helicopters. In that
vay they are carried very large distances.

Grass seeds are very lightweight and therefore
well-suited for being carried in the wind.

Tumbleweed rolls across the land as the wind blows,
scattering =eeds all around.

A seccnd sajor agent of seed dispersal is animal 1life.

In the autumn squirrels scurry around picking up acorns and
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nuts and buryinyg them. Some of these are forgotten, and lie
in the gyround until proper soil conditions allow them to
Jerminate.

scme seeds have burs which help them attach to anirals
that trush by. Thistle plants are among the many vhich
Jisperse seeds in this wvay.

Birds and =magmals are attracted to brightly colored
fruits. Wwhen the fruit is eaten, some of the seeds will pass
through the animal undigested. The seeds may gerainate if

dropped in 2 suitatle place.

A third mcde of dispersal is by vater. A notable example
is the coconut. The whole fruit is shown in b. The seed, the
inside part that contains the wmilk, is shown in ¢. Tha fruit
can flcat undamaged for a long time. If it reaches 1land and
cracks open the seed may te able to germinate and growv into a

nev coconut palm tree.
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So far we have been talking about the various ways in vwhich
seeds are dispersed. But getting spread far and wide is only
part of the process completed. In order to produce Aa new
plant the abictic conlitions must be suitable tor geruination
ot the seed, After germination, the conditions must be right
for the growth of the plant or it will not survive. The wind
may scatter grass seeds ohto a desert, but that wil not resuit
in a field of grass. Crange seeds may do well in Florida, baut
will have little lasting success in Minnesota. A seed falls
in an area wvhere there are already other plants growing. The
nev plant will replace an cld cne only vwhen it 1is better
suited for a particular environment than the original
inhabi tant,

The ccncept of adaptation can be used to explain the
sequence of changes that occur in a conmunity. For exaaple,
over a period of time a lake community wmay gradually change
into a forest community, or a grassland msay turn into a desert
area, The process by which a community changes 1is «called
succession.

Ccnsider the following exaaple of succession. It starts
with a fars in upstate New York. The surrounding area has a
wide variety of plants - grasses, shruts, msany kinds of trees.
For several years the land had been used for growing crops.
when the fars vas abandoned a series of changes was begun.

The crop plants could not compete with the grasses. With
no one to control the weeds, the grasses took over. Soon the
area was a grassy field.

The first trees to get a foothold were the pine, birch

and poglar trees. These trees were favoied because they can
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tolerate direct sunlight.,

As these first trees grev they began to provide shade.
Soon re€d oaks, red maples, and tulip trees vere able to yrow.
They were Ltetter adapted to the new, shady environment, and
they soon crowded out the sun-loving trees.

Eventually the oak, maple and tulip treas became so big
that their shade wvwas too dense for their own seedlings to
survive. Shade-tolerant trees such as beech and sugar nmaples
were atle tec grov and they soon took over.

The beech and maples coanstitute a clisax comaunity for
that area. The beech-maple forest will resain unless there is
a large change such as a new ice-age or a forest fire.

In a similar way, the process of succession may change a
lake ccamunity into a forest comaunity. Here is how it aight
happen,

A fast wmoving streaw emfrties into a lake. The rapidly
moving water contains a lot of sediment. This now settl- s
into the lake.

Gradually sore and more dirt is deposited. The lake gets
smaller and shallover.

Scon there is no lake at all. 1In its place there is a
svaag.

As the swvampp plants die and decay, they become part of
the soil. Tte ansount of vater in the svaap decreases.

Eventually the svamp plants will no 1longer be able to
survive in the drier soil. Grasses and ssall trees will grow
in their place.

The small trees provide shade and thus crowd out the

grass and cther plants that need a lot of sunlight.
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Fventually 1large trees such as the beech and maple will
take over. As in the last exaaple, this is a very stable
community.

The third example of succession to be discussed is called
bare-rcck succession.

This road vas built by cutting through a mountain. Bare
rock was exposed.

vhe rock does not remain bdare for long. Tiny lichen
rlants begin to grow nn the rock. The lichen are the pioneer
community « the first living things to take hold.

As the lichen grows it cracks the surface of the rock.
Decaying lichen hely to build up soil in these cracks.

Wwith a little soil, mcss plants are able to grow on  the
rock. They in turn die and decay, foraing richer soil.

Larger plants can then take hold. First the grasses..

Then shrubs and swall trees...

And finally the larger trees take over.

Please turn to the workbook for ideas on teaching about

seed dispersal and succession.
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IDEAS FCR TBACHING ABOUT SEED DISPERSAL AND SUCCPSSION

1. In 1964 careless people caused a forest fire which
destrcyed all of the plants in a large area. The area vas
closed oft. Nc people vere allowed in. A few years later a
ranger wvent back to the area and found the following kinds of

plants:

1. oak trees
2. magle treas
3. dandelions
4. grass

5. aprle trees
6. btlueberries
7. thistle

R. silkweed

Have the students try to explain hovw each of those plants

aight have gotten there,

2. Field trip on seed dispersal

Instead of activity number one, or perhaps in addition to
it, take the students outside tc look £for evidence of seed
dispersal. Cchoose a time when many of the plants are in seed.
Tie a numbered cloth on each of several selected plants. It
is not essential for you or the students to knov the names of
these plants, It is perfectly okay to refer to them by

number. Try tc chcose plants that are dispersed in a variety
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O, W _ys., T .S t.v. ty vill s,ov t

hi” ac i1 h he st'dents that you can
learn a lot about nature by observipg i1t, It is not necessary

to know all the nasmes.

3. Useé this story in class.

A man sailed a bathtub from <California to BHawaii. He
stopped for a few days at an uninhabited island. While
looking arcund for things to eat he found some delectable
perries, but he could not find a single coconut. Since
coconuts were a favorite food of his he combed the island
looking for then. But to nc avail. There was not a single
cocontut on the entire island.

Fifteen years later he came back to the same island.
This time there were lots of coconuts., The man was delighted,

but perplexed., How did the coconuts get there?

If you know of anyone going to Hawaii, ask him to briag
back a whole coconut fruit. (The part in the grocery store is

just the seed.) Desonstrate that the fruit floats.

This is the end of module #5. Please go on to module #6.
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MODULE #6: FCOD CAAINS AND BNERGY PYRANIDS

Fer a

long tine Asericaas have expected thedr

neighbcrhood supersarkets to be stocked with high guality, low

cost foods.
changing.

have caused
mrodule 1is
involved in

Please

There are signs that these expectations wmay be
In recent amonths, food shortayes and rising prices
many peopl. "o stop taking food for granted. This
concerned with scme of the ecological concepts
feeding man and other organisas.

listen to tape #6: Food Chains and Energy Pyranids
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TAPE #6: FOCD CHAINS AND ENERGY PYRAMIDS

Ycu will recall that ap ecosystem is made up of plants
and animals and the environment in which they live. Green
plants are the post isportart organisms in an ecosysta2m. Only
Jreen plants are capable of photosynthesis. Recall that the
process of photosynthesis uses sunliqght, carbon dioxide and
water to produce tood and oxygen.

Green plants, then, are the producers in an ecosyster.

211 other organisas in an ecosystem are called consumers.
They cannot produce their own food, and therefore opust get
their energy by consuming other living things.

A fox eats a rabbit which ate some lettuce. This is
called a food chain. It is a description of how anergy passes
through the ecosysten.

All food chains begin with a producer, that is, a green
plant that produces focd by the process of photosynthesis.

An organisms that eats a green piant is called a prinmary
or first-crder consumer.

The fox ate the rabbit which ate the lettuce. This makes
the fox a seccnd-crder consumer in this food chain. A
second-order consumer is an organisa which eats a first-order
CONSUMEr.

If a mosquito were to tite the fox, .he mosquito would be
a third-order consumer.

211 1living things are part of food chains. #®hen you eat
a steak you are a second-order consumer. The food chain looks
like this. The grass is the producer, the cow 1is the

first-crder consumer, and you are the second-order consvmer.
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when you ea* cereal or an arple or green peas you ar€ a
first-crder consumer. Any time you eat a green plant directly
you are€ being a first-order consumer.

Scae anipals, such as the rabbit, eat only green plants.
Rabbits, therefore, are always first-order consumers. Other
orjanisms, such as man, soletimes eat green plants, and
sometires eat cther animals.

Organisss may be part of several different food chains.
these interlocking tood chains make up what ve <call a food
web. An example of a food web is shown in picture .

Ir this food web the cricket is a first-order consumer.
What other organisa is a first-order consumer in this food
web? {Parse.)

The answer is the field mouse. The field mouse is a
first-crder consumer because it is eating a producer.

The snake eats both frogs and field mice., What trole 1is
the snake playing in each case? {Pause.)

The snake is a second-order consuser wvhen he eats the
field souse, and a third-crder consumer when he eats the frog.
The twc food chains look like this:

Sone of the 1longest food chains occur in aquatic
ecosystems, vhere little fish are eaten by bigger fish, which
are in turn eaten by still bigger fish.

We have already seen that every food chain begins with a
green frlant. Food chains end with decomposers, sSuch as
bacteria of decay. These decnmposers return saterials to the
air and to the soil so they can be rsused.

A food chain can be used to trace the flow of energy in

an ecosystea. A green plant captures energy froa the sun and
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converts it to the chemical eneryy of food. When a rabbit
eats lettuce he is getting some, but not all of the sun’s
energy that vas trapped by the green plant, Some of that
anL2X1gy was used up by the plant itself while it carried on its
life processes.

Wwhen a fox eats a rabltit he is getting only some of the
ratbit's energy. Much of the rabbit's energy was dissipated
in maintaining the rabbit. This energy relationship can be
shown by using diagrams such as the one in the picture. This
type of figure is called an energy pyraasid. It illustrates
the fact that that it takes a lot of energy at one level to
sustain the next level.

i cr exawple, consider a man eating bass from a lake. The
food <chain might be algae - wvater flea - aminnow - bass - man.
In that case, 10,000 pcunds of algae amight have been needed to
produce one pound of man.

Please turn to the workbook for some ideas on using these

concepts with your class.
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TEACHI NG SUGGESTIONS:

FOOD CHAINS AND EN&RGY PYRAMIOS

', TFocl chains

*he ccncept to be studied is that ail food eneryy <comnes
*+*Oyn yleen yplants, Introduce the notion »f a food chain by
13117 n example such as: The reef we eat <comes from cows.
vi.at Jdid the cows eat? draw a couple of food chains on the
“lackbcard. MAsk the students to construct food chains for a
.ow ot the focds they ate that morning or at dinner the night

n:fore. Scme possikile food chains are:

For cheese man > cow ————> Jrass

Fol bread man ----.-yvwheat plant

for chicken man - - ---> chicken - -»cern plant
For a hamturger gan-.. - COW - .--HQrass

2. Focil enerqy

A=k students to gyuess how many pounds ot food they eat in
1 yeal. Keep a record of the quesses, Then do sone
mithematical wvork based on food coansuasption.

Yycu might have several students list everythind they eat
on a particular day, coumplete with guantity measures. Then
issiqn members of the class to find out the weights of these

tooids., Many of the weights can be estimated by going to the
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jTocary store. For exabple, if there are three tomatoes in a
one pcund package you can estimate the weight of a tomato as
five or six ounces. Lliguids can be approximated as sixteen
fluid ounces egqual to one pcund. Encourage the studeats to
get help froe their parents in estimating the weight of the
food they consunme.

Askh the students to find the average weight of food each
consumes in a single day. Then have them compute the nunmber
of pounds of food they eat in a year. Obviously this will be
a very large number.

Nov ask a student, prefarably not a <chubby one, 1if he
gained that number of pounds last Year. Why not? The
students will have various ideas. Among the true reasons are:

a. You rura up a loct of this food in your daily
activity. Just keeping your body processes going regquires
energy. Point out to the student that the calorie is a
mneasure of the amount of usable energy in food. Sonme foods
have mcre usable energy, and therefore more calories in a
Jiven weight.

b. Some things we eat we cannot digest. That ls why
foods like celery are qood for dieters. Our bodies get only a
few calories from celery. The rest 1is eliminated in the
feces.

c. Foods have a lot of water in them. Some of this is

lost when we breathe, perspire, and urinate.
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J. Fnergy exgepditures

Discuss the relationship between calorie consumption,
exercise, and weight gain. Every 3600 calories is eguivalent
to one pcund of weight gain. Discuss the various asounts ot
enerqgy expenditures in activities such as wvalking, svianing

and running.

Pnerqgy Expenditure {Calories per hour)

sleefing 65
sitting at rest 100
walking leisurely 140
light exercise 170
valking briskly 250
swimmino 500
running up stairs 1000
a, Get an estimate of how much food one student may have

eaten in his lifetime. You already have an estimate for this
year. (from activity 2) Let the students decide how nmuch
smaller to make the estimate for the first, second, and third
years of 1life, etc. Get a total. It took this total amount
of food to produce 80 pounds of person {or 90 or 70 - whatever
seeds like a good estimate of an average student's weight.)
Point cut that these are all estimates. They may be in error
by a considerable amount, but thev still give you soame idea to
work with.

Using a piece of gragh paper, draw a bar graph to
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represent the situation. It will look something like this:

by

[

food Py SO
Show them that we can represent the same thing in another

e

. feod
____Persen

The shaded area represents *he amount of energy that has
heen lcst.

Acx some students to name particular foods that thay
like. Choose cne of these foods to use as an example in the
rest of this activity. For example, suppose the food was ice
cream. Ask the students what living thinc is responsible for

3iving us that food. Redraw the pyramid as follows:

80#)6)1 R ;___.._.
O L

Now ask what the cow ate. When they cose up with an
answer such as grass, ask them where to put the yrass box andqd
how biqg it should be., 4Ystatlish the idea *hat the cow hurned
ap some vf the tood energy in staying alive. It takes energy

to breathe, circulate blood, svwish his tail, etc.
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whow the students how tg estimaye ¢he si1ze of the grass
sox ty using ptoportions. If the total was 15,000 pounds ot

socd tc produce 90 pounds of Behby, then

90 15,000 - ..S»k_v?‘}’a
X T ) : Cows
15,000 X Ry ’

sobby qot his energy Lrcm cows, CovVs jyot their en=arqgy troux
jrass., where did the grass get its energy?. If noone knovws,
be syr® to point out that green plants use the eneryy from
sunlight to wake food. Remird them of the activity where the
plant in the «catinet was dying from lack of light. only vay
living things get energy is from the sun. Plants get this
snarqy Jdirectly from the sun, and aniuals ge” it froam eating

nlints or c¢ther animals.

“. what should man eat?

wive an example of an energy pyramid such as the one

RER RN

- -

i Lindec .
__thadken.

(orn

Tell the students that this asount of corm could have
produced a lot more pounds of girl, in fact enough for Llinda
ind carol and John and Bill and guite a few others. Help then
+o tijure out that it we =2liminate the chicken step and feed

the corn directly tc people we vwould lose less energy.
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Tris is why meat is such an expensive food source. In
many parts of the world most people cannot afford to eat very
mch meat. The more people there are in the world the harder
it will be to teed then. That is the reason for the
suyygestion that we switch to wmeat substitutes such as

3oybeans.

5, Alternative foods

If you and the students are Ainterested Yyou might look
into meat sulstitutes and alternative sources of protein., For
oxample, the recommended daily allowance of protein for a ten
year c¢ld is forty graams. You can get forty grass of protein
ny eating eleven ounces of hot dogs (at a cost of about
aighty-five ceénts) or five ounces ot peanut butter {(at a cost

of about twenty-five cents).

Scme grocery stores sell a ground beef and soybean
mixture to be used for hamturgers. You migyht visit a health
1ood store or gat some recipes for dishes starting with
soybeans, chickpeas, or cracked wheat, Parents might be
persuaded to ccok some of these lor the class to try. The

class might enjoy making grarola, a tasty and nutritious
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aixture of grains, nuts, raisips, and honey.

Ycu w®might try planuning a seatless wmeal fronw more
traditional toods. The school dietitian might be willing to
help sut. Othervise you can coasult a book on the basic food
groups and the essential vitaains. A vegetarian might be an

interesting visitor to the class.
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SELF-TFST CN }OOD CHAINS AND ENFERGY PYRANIDS

l lease complete questions '-b. The answer Xkey is at the
and ot the module.

. Arn example of a community that produces very little of its
own tocd would be tound in a

a. pasture
. meadow
c., forest
d. Cave

2. ! man tuys 1000 pounds cf corn meal. He vants to provide
1, much food energy as possible o his tamily. Would his best
course of action be

a. to feed the corn directly to his family

OR
t. to feed the corn to the cows and then feed beef to his
tarily?
*xplain,
3, Corn Plarnt > insect > oird » snake
1. This liagram is called a =—=====-- - o
> The role of the corn plant is -===--we=--,
C. The third-order consumer is =«====-e-- .

4, wWhat role is man playing when he eats
3, broccoli?
b, steak?

5. What does the phrase "All tlesh is grass" mean?

4. Which of the following are necessaxy tor photosynthesis to
take place?

carbon moncxide, carbon dioxide, <chlorophyll, hydrogen
peroxide, oxyyen, sugar, sunlight, vater.
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ANSWERS TO SELF- TEST

1. M cave community would not produce its owa food.
troiucers need light in order to carry oa photosynthesis.

). Corn meal fed directly to people would result in the nwost

fool enerqy for them. Compare the two enperqy pyramids. The
more levels in the pyramid the iess enerqgy reaches the top.

r
P\ ‘\.';, ’( .

. ?*\} P X (’(\ i
3, This is 2 tood <chain. The corn dis a producer. The

tnirld-crdexr consumer is the snake.

4, Yan is a first-order consumer vhen he eats broccoli and a
secohd-order consumer vwhen he eats steak.

5. The phrase "All flesh is grass” refers to the fact that
jreen plants are the beginning of every food «chain,
>verything wve eat 1is from a plant either directly or

indirectly.

R The requirements for photosyntheésis are carbon dioxidae,
vat=r, sunlaight, and chlorophyll.

1f you need more work on tood chains you should review

“the taje. Othervise go on to module #7.
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MODULFP #7: PLANTS AND HAN

2 popular bumper sticker a few years ago asked, "Have You
Thanked a Green Plant Today?" Its purpose was to reaind us
that each of us, from unenployed worker to wealthy executive,
is conrletely dependent upon nature. Nithout other 1living
things ®man would find it impossible to get food, oxygen,
clothing, and shelter.

Please listen to tape #7.
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TAPE #7: PLANTS ANT MNAN

we depend on plants for a 1lot of Treasons. You have
lready learrned that plants are essential because they produce
tood and oxygen. Now we will lrok more closely at the uses
waich zan makes of plaants.

A typical green plant consists of four nain parts: the
irots, stea, leaf, and flower. #an has found uses for these
plant parts - for food, for «clothing, for medicine, for
shelter, and for decoration.

The stem of a plant has varjious uses. Potatoes,
asparagus, and celery are all flant steas.

cough syrups 2-e nmade from the bark of cherry tree.

lizen comes from the stea of the flax plant.

Quinine, used to treat malaria, comes froa the bark of
the cinchona tree.

And, of coursv. the woody stess of trees are used for
making lumber, furniture, paper and many other things.

Roots are uselul to =nan. carrots, turnips, svee:
potatoes, beets, and radishes are all rplant roots.

Licorice and ginger are root products used in aaking
candy.

Among the useful leaves are lettuce, cabbage, spinach,
and parsley.

Spears‘nt, peppermint, sage, and thyse are also plant
leaves.

In tropical areas of the world, pala and grass leaves are
used to cover the rooves of hoses.

The flowers of green plants are also useful to man. Por
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decorative purfgoses,

For pertuxes,

And for dyes.

In addition, flovers produce fruits and seeds vhich are
important food sources.

A seed contains the eabryo of the new plant. It may lie
dJormant for a long time, until, with proper moisture, it will
germinate and grow into a new plant.

You have been frovided with a peanut 1ia a shell. The
shell is the fruit or ripened ovary of the peanut flower.
Crack it open to reveal the Fpeanuts, or seeds. The thin
coating on the peanut is called a testa or seed coat.

Break one of the peanuts apart. The two halves are
called cotyledons. The cotyledons contain the stored food
vhich the new plant would use until it started smaking its own
food.

Notice the embryo in betwvween the two halves of the seed.
Soane feople think the enmbryo 1looks like a miniature Santa
Claus,

You can watch peanuts and otggr seeds germinate in the
classrcoa. There are a variety of methods for doing this, and
several of these methods will be describted in the workbook.

Ycu may actually want to grcw fruits and vegetables (froa
seeds. In that case it is probab}y time to shatter ona of
your childhood ayths. Squash is a f&uit. So is a cucunber.
Rhubart is a vegetable. Surprised? The scientific definition
of a fruit is the part of the plant formed froa the ovary of
the flowver. If a plant part contains seeds it is a fruit.

Thereforre, peanuts, tosatoes, cucuabers, squash, green
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peppers, apples and peaches are all fruits.

Fcods from other parts of the plant do not contain seeds
and are called vegetables. lettuce, cabltage, broccoli and
carrots are examples of true vegetables.

There are manv interesting activities you can do with
seeds and grown plants in the ‘classrooa and outside the

classroom. Please turn to the workbook tor some ideas.
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TEACHING SUGGESTIONS: PLANTS AND NAN

1. Growing Plants in the Classrooa

Flementary school students can enjoy planting seeds and
vatchiag them grow. There are several vways of growing seeds.
Fac-h has its advantages and disadvantages. You will have to

decide which method {s) best suit your purposes.

a, Clear Container and Blotting Paper

Ycu can vatch seeds gerainate if ,ou plant them in a
clear contairer such as a jar. Lline the jar with a pilece of
blotting paper. Place the seed between the jar aund the
blotting paper. Stuff cotton into the center of the jar to
xeep the blotting paper against the sides of the container.
Put water in the jar to cover the bottoa one-~half inch of the
blotter. The blotter will act as a vick, drawing up water to
the seed. Add wvater as needed. The seed vill germinate and
the plant will begin growing. However, it will not live

indefinitely vnless it is transferred into soil.

b, Paper Cups with Soil

Put soil into paper cups. Plant one or tvo sSeeds about
one-half inch deep. Water as naeeded.

This wmethod has the advantage of using paper instead of
the nmore dangerous glass. It has the disadvantage of

obscurina the viev of the gersination process.
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c. Petri Plates with Filter Paper

Line the bottom of a petri plate with filter paper. Wet
the parer and spread several seeds over the surface. Cover
the plate, litcing only to water as needed.

One special trick: Try cutting colored construction
paper to fit the dish, and using it instead of filter paper.
If you then plant radish seeds the students will be able to
see the tiny white root hairs. If possible let them exaasige

the radish roots vith a hand lens or amagnifying glass.

d. Peat Pellets

Get some peat pellets from a garden supply store. Ask
the students co bring in emfpty large cans. Moisten the peat
pellet. after several hours it will have swelled up enough to
use.

Plant a few seeds in each peat pot. Place the peat pots
cn a large dish, cover with wax raper or plastic, and place in
a window. Keep the pots moist by watering as needed. The
pots sﬁould be kept coverad until the seeds have germinated.

when the plant has scye leaves it is ready Lo be planted
in a larger coantainer, Punch holes in the bottom of the can.
These will perait proper drainage. Add soil to the can, and
transfer the peat pot containing the plant to the can. Keep
the plant in sunlight, and add water as needed.

If you have a gardem, you can plant the peat pots

directly in the garden rather than in cams.
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2. let the students bring in seeds they want to see grov.
Let them bring in everything and anything that is a seed,
including grapefruit, apple, leamon, peach, squash, waelons,
beans, peas, corn, etc. If they wish they can try to
germinate seeds from plants in the area - naple seeds, acoras,
hickory nuts, etc.

Avocados are especially fun to grovw. Stick soae
toothpicks in the seed and suspend it in a glass of water. It
may take several weeks to gerainate. Once it has a good root

system it can be transplanted tc a pot of soil.

3. If the students enjoy working with plants you wmight go
furthei. Try groving new plants wjthout seeds. Onion bulbs,
potatoes, and cuttings £f1om house plants are all

possibilities.

#*##*##**t't*t**t*‘##**#t#*#**‘##*##**’*tt*#tt***#'##t*‘#*##‘*

ASSIGNMNENT 7
Mcst green plants are made up of roots, steas and leaves.
Give tvo examples of uses man has found for each of those

plant garts.
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4. Nan's dependence on plants
A Give the students the following assigarxent. "Your
mother is getting ready to coor a very special dinner. On the

table in front of her are the ingredients:
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1. turkey
2. cranberries
3. puapkin
4, flour
5. lettuce
6. tomatoes
7. potatoes
8. mailk
9. salt
10. pepper
which of { .ese iteams cane froa plants? Which depended on
plants but not directly? Which iteas cannot be traced back to
plants?"
(The ansvers are: Came directly from plants -
2,3,4,5.6,7, and 10. Can be traced back to plants - 1, and 8.

Cannot be traced back to plants - 9.)

b. Isagine a aorning scene in a typical American household.
There is a table, napkins, salt and pepper shakers,
silvervare, bacon and eggs, toast, orange juice, coffee, sugar
and cream., °for each of those iteas, shov how it can be traced

back to plants. Which itess cannot be traced back to plaats?

Se We depend on plants for wmany things. Have the
students list three objects that would not be in the classrooa
if there were no green plants in the world.

(Some possible answers asight be the wooden desks and
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chairs, paper, rubter erasers, cotton clothing, and people.)

6. Inmgortance of Plants Plants have alvays  been
important to people. At different times and in different
places plants have been used in dirferent ways. Assign groups
of students toc workon the following topics, or let the
students pick cne of these topics to work on.

a. Parsley, Sage, Rosemary, and Thyme: Plants for
Flavoring Food

b. Plants for medicine - past and present

c. Fromp Fig Leaf to Granny Dresses

d. Grass Huts and lLog Cabins: Plants for Shelter

Bach grour should report back to the class.

7. Assign Swiss Paasily BRobinson to the class.
Discuss the various ways in which man is dependent oOn

na ture.

8. let each student pick one plant that will be his
for the year. Take the class ~utside at least once a
aonth. Rach person will go back to that same plant and
record inforsatior about it, in wvords and in pictures.
Such information might include the name of the plant if he
knows it. Ask for volunteers each =month to tel]l about
their plants, What happened to the plant in the winter?
Did you see any seeds? When? Was there any evideance of

anipals eating it? Any evidence of growth? 0Of diseasa?
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Was there any noticeable difference after a dry spell?
Atter a rain? Does the plant look very different in April
frcm the way it looked in January?

tave each student write a story atout how it feels to
be his plant, Ask each student to tell the class about
his plant without using words. The report may take the
forma of a picture, a drasatization, a dance, or anything
else the studemnt thinks of.

This exercise has a nuaber of iaportant purposes. It
will teach the students to observe living things closely.
Ancng the ecological ccncepts they should learn from this
are that 1living things change, the abiotic environsent
ipfluences 1living things, and livirg things are adapted to

their environaents,

This concludes module #7. Please go on to xudule #8.

* e,



MODULE ¥8: MAN AND ECOSYSTENS

wsupport Your Ecosystem, It Supports You."

Many cars carry this message on their buapers. HNan is
dependent on nature, although we sosetises act as if we
thought othervise,

Listen tc tape #8, "MHan and Bcosystenms® to find out what

may happen when man interferes with nature.
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Think about insects for a minute. Most people think of
something negative., Insects annoy us. Locusts eat our crops,
aphids ruin our roses, moths ruin our clothing, and mosquitos
torment us. The list can yo or aund on. It seeas like the
world wouid bte a better place for man if there were So
insects. Or would it?

Butterflies, aoths, énd bees are essential for the
pollination of aany flovers. without these insects many
plants would nct reproduce as well. Scae plants would not be
able to reproduce at all. Since green plants are at the base
of every food chain, the balance of nature would be
considerably upset.

Pven the frothersonme mosguito has a vital place in nature.
Mosqui toes are iaporta-t in the aguatic food vebs that provide
man with fish for dinmner.

Scnehcw wman 1is able to forget the benefits of insects,
but we cannot forget their hars. In soma cases vwe have
declared all-out war against insects. The result can be vorse
than vhatever it vas wve vege trying to cure.

Pesticides are a good case in point. Before we started
frequent use of DDT it was an effective pesticide. For
example, most mosquitoes could be easily killed by DDT. A
very small percent of the mosquito population had a genetic
make-up that made it resistant to DDT. As ve used wmore and
more IDT we killed off all but the resistant mosquitoes. Now
ve have a population of mosguitoes which can‘only be killed by

a massive dose of DDT,
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Meéanwhile the DDT bhas had some rather deleterious side
effects. Cur oim was to get rid of a troublesome organism,
but wve got rid of helpful organisss at the same time. Recs,
buttertlies, and other helpful insects were killed by DDT,
although that was not the intent.

Neither did we intend to harm the bird populations. MNany
birds aid farmers by eating insects that would otherwise eat
the <crops., Cther birds keep pnlce 2nd rat populations in
check. But DPDT has harmed many birds. In some cases it
affects the shells of the €ggs. The shell say be so thin that
it cracks when the mother tries to incubate it, thus killing
the baby bird., In some cases DDT has coapletely stopped the
reproducticn of the species. All of these changes affect the
halance of nature. Without intending to, man has drastically
disrupted ecosystems by using pesticides.

Insects are but one cliss of organisas that wman would
just as scon do without. de have wvaged war ayainst another
group cf organisms - the predators. Predators seea evil to
many people. Foxes kill our chickens. Coyotes sometimes kill
our cattle and sheep., When vwe wvatch television specials ve
are likely tc Toot for the baby monkey to escape from the
stalking tiger. Man often forgets that all living things are
integral parts of ecosystess. Predators are an essential part
of the balance of nature.

Rere is a good example of wvhat asay happen vhen man trias
to elisinate predators. Prior to 1900 the Kaibab Forest in
Arizona wvas a Lbsautiful well balanced comsunity of pine,
spruce, and fir trees. Chipaunks and squirrels wvere abundant.

Many species of birds used the forest for food and shelter.
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About four thousand mule deer brovsed in the area.

The forest vas also the home of a variety cf predators
including bobcats, tisbter vwolves, mountain lioans, and coyotes.
inlians used the forest as a huating ground. They killed deer
to get meat for food and skin for clothing. without ~utside
interference the Kaibadb forest would 1likely have resained
thriving and beautiful for a long time. But that was not to
be.

In 1906 the Kaibab forest was aade a nhational gane
preserve. The government vanted to increase the number of
mule deer in the preserve. Therefore deer hunting was
prohibited. Moreover, a systematic atteapt was nmade to
elisminate all of the animals which prey on deer. Over six
thousand predators vwere killed in the next tventy-five years.
Without natural enemies, the aged and the sick deer were not
culled. As was intended, the deer population increased
rapidly.

By 1920 there vere sigas that‘sonething vas amiss. Th2
young trees and shrubs that the deer used as food were
becoming scarce. But nroone heeded the varning.

Gevarnment hunters continued to kill the predators. The
deer populaticn rose to almost one hundred thousand. This
huge population needed a lot of food. Before long every shrubd
vas picked clean of leaves. Trees wvere denuded up to the
level the deer could reach.

Belatedly hunting was again persitted, and this helped to
lover the deer population. But it was not enough. Without
adequate food, thousands of deer stacved, or became so

veakened that they were killed by disease, By 1942 there vera
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only eight thousand deer, and these ware underfed and
unhealthy. The plant life had suffered tremendous dJdamage in
this tine. Some species had disappeared entirely. Others,
such as the cliff rose, seemed to have stopped reproducing.
The deer had thinned out the forest by consuminy SO nmany
shrubs and trees. Without «competition, some grasses which
Jeer do not eat began to thrive. The total ecology of the
forest had been upset.

In less than forty years, man had changed a beautiful
balanced for~st with four thousand healthy deer into an
impoverishel area with eight thousand sickly deer.

Our lessonh is clear. Predators are an essential part of
ecosysteas. Resove thea and the whole ecosysten suffers.
Fvery cryanise has a purpose¢, a role in the coasmunity, whether
.r not this is apparent to man.

Please turn to the workbookx for module 8.
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TEACHING SUSGESTIONS: MAN AND DCOSYSTENS

1. Earthworas and the Soil

a. Have a few students bring in earthworas. Let the students
look at the earthworms for a few days without any direction.
b. Read the following to the class.

Bobby and Joe vere planning to grow vegetables in a
Jarden., BRobby said that earthuorms wvere pests that would
d~mage their crops. Joe, on the cother hand, vas just as sSure
that earthworms would help their garden. They tried settling
the npatter with a fist fight. Since they were vell nmatched,
after a little while eaca boy had pumerous scrapes and
bruises, but they were no closer to a solution. They finzlly
agreed to settle the uvatter scientifically. They decided to
plan an experiment to find out if earthvoras were helpful or
hareaful in gardens.

c. At this point you can go one of several routes.
1. Have the stnudents plan and carxry out their own
exgerinents.
2. Have the class do the experiment described belowv.
3. Describe the experisent and the observations, and have
the stucCents draw conclusions.

The exreriment

Materials:
tvo identical wide-mouthed jars

several earthvoras
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tvo diStincny ‘iffefe” vi”a% ot soil (one sandy’ oane
rich and dark)
dagk paper

three bhean seeds

Part 2.
1. set up the jars as shown. Put a layer of dark soil onm
bottom and top with a layer of sandy soil. Both soils should
pe moist. FPlace tvc or three earthvoras in one jar.
2. Wrap dark paper around the jars. This will make the
experimental conditions aore closely approximate the
earthvcrms!' usual living conditions.
3. Remove the paper and observe the jars every couple of
days.
4. continue observing periodically until the soil in the jar

with the earthworn is well aixed.

Part B.

Resove the earthworas and the dark paper. Place three bean
secds in each jar. Water the two jars egqually.

Observe the growth of the tean plants. Measure and record the

height of the plants in centineters.

2. Write the folloving verse on the blackboard and ask for

comments.,
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The Highvay

by ¥alvina Reynolds

The hiyhway is laid as saocth as glass

FPor miles and miles and the cars can pass

But the ant and the bee and the bush and the tree
whose bhome it was are now exiles.

And the cars rush by for miles and alles,

To find a place where they can see

A plant, a bush, and a blade of grass,

and a ladybug, and a bee.

3. Endangered Animals

The bald eagle stands for America, but it is a threatened
aninmal, Py the time your students are grandparents there nay
not be any bald eagles at all. Tell thea that, and ask thea
hov they feel about it. If they seem interested, talk about
some other endangered species such as some of the whales, the

alligator, and many types of birds.
4, There are an estimated one million species of insects in
the wvorld. Approximately 900 species are harmful to plants,

man or other animals. What per ceat of all insects are pests?

This cospletes module #8. Please go on to aodule #9.
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MODULE #9: THE SHAPE WI'RE 1IN

Anyore who reads a nevspaper, watches television, or
takes a good look around hia knovs that we kave environmental
probless.

Please listen to tape #9 for a brief overview of the

situation.
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The Agserican way of life is awfully hard on nature. ¥We
clear torests, cut roads through mourtaias, dam ~rivers, and
Jump cheaicals in the air and wvater.

Listen to one person's view of America today.
{Ton Lehrer - Pollution Song)

The wmore people we have, the worse the problea becowmes.
In one sense, the average American baby is eguivalent to about
eighty Indian babies. In his lifetime the American will use
2ighty times the resources, cause eighty times the pollution,
and, in general, have eighty times the impact on the
anvironaent.

Ir his lifetime, the average American will eat 10,000
pounds of wpeat, drink 28,000 pounds of milk, pollute three
million gallons of water, und use 21,000 galloams of leaded
gasoline. He will discard 10,000 no-return bottles, 17,500
cans, 27,000 bottle caps, 2.3 automobiles, 35 rubber tires, 26
tons of garbage, and 9.8 tcns of particulate matter.

The wore pecple we have, the more food ve need. To get
nore food we use more fertilizers and more pasticides. These
in turn cause more vater pollution.

The wmore people ve have the more houses we need. To
build these houses ve need to cut down large numbers of trees.
Wwe wind up turning wilderness areas into housing developments
and shopping centers. As a Tresult ve are runaing out of

places where nature is left undisturbed.
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The pore people we have the more waste we produce. Each
person in the United States discards about five pounds of
waste per day. Our cities are inundated with solid waste.

Litter, noise, air pollution, w#ater pollurion, -all of

1ese are aggravated by increases in population. World
population grcwth cannot continue indefinitely. The vorld
pornlation at present is about 3 billion. At the present
time, some ccuntries are doutling their population every
thirty years or less. Eventually we will run out of space to
put all these pecple. Already ve are running cut of food.
Millions of people go to bed hungry every night.

gut population is not the only source of difficulty.
ropulation growth in the United States is leveling oft, but we
can still expect pollution and resource depletion probless to
jJet worse. Wwe are already experiencing shortages of sone
foods, and of fuel. Bach person in this country is using aore
resources than ever before.

For exasple, there are two million sore Aamericans thaa
there were a year ago, but four million sore cars. The nuaber
of cars 1is increasing twice as quickly as the number of
people. PBach additional car creates aore pollution.

FPac additional car causes our fuel supplies to dwindle.
And this is happening at a time when fuel is in short supply.
our needs for energy in this ccuntry are tremendous, and they
are increasing at a rapid rate.

The whole problem is somevhat of a vicious circle. Here
is how it was described in a recent Environmental Education
Bulletin. "Utility cospanies promote *total electric living’,

'‘year-round coafort with central air conditioning’ etc.
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Manufacturers respoenl with electric toothbrushes, can openers,
and other ‘labor-saviny appliances' that border on the
ludicrcus. And tha consuser Trespoads by purchasing the
electiic wenders to satisfy his carefully nurtured *needs'.”

"Naturally all that use of electricity puts a strain on
the capacity of utility companies. They talk of brownouts -
and the need for more power. 'The customers are demanding it,?
they pcint out. ‘then come more povwer generating plants, which
add more pollution to the already befouled air...”

The point of the article is that it is time to <call a
halt toc the vicious circle.

The earth has lianited resources - a finite supply of
enerqgy, nmiunerals, and other substances. The earth has the
same asount cf water as it did in 1900, but the use of water
has increased tremendously. Water use per perscn in the hone
is up four times since 1900. The use of water by industry and
for agriculture have each increased six-fold in that tine.

We're using mcre wvater, but enjoying it less. Beaches on
the Atlantic Coast have been closed due to sewage
coptamination. 0il spille c¢n the west coast have also caused
beaches to be closed. 1ndustrial vaste in Lake Erie killed
off fish and sade the lake unfit for svimaing.

In Maryland, the claa industry had to shut down because
of pollution. Cheaicals in the water had made the claas unfit
to eat.

Pcllution disrupts the balance of nature. Here are soae
of the vays a water ecosystea aight be haraed.

Farmers use fertilizers to help the crops grow. Rain

carries sose of the fertilizer into the streams and lakes.
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Here, toc, the nitrogen and phcsporous in the fertilizer ctause
accelerated grovth of plant life. But what was a Dbeneficial
effect on land is very detrisental to the balance of nature in
a water ecosystem. When the fertilizer gets in the water it
causes the algae to growv rapidly. This is tine during the
day, because the algae are producing more oxygen than they are
using up. At night, however, algae stop pros .ng oxygen but
continue to use oxygen for respiration. As a result the fish
run out of oxygen and die. The sanme thing happens when
phosphate-rich detergents wind up in aquatic ecosysteas.

Industrial practices can also upset the balance of nature
in water ecosysteas. Industries along rivers use wvater to
cool their egquipment and then they dump the warm water tack
into the river. As you will recall froa an earlier
discussion, the increase in tewmperature causes 1living things
to grow faster. This results in algae blooas and fish kills.,

Industries can also harm water ecosysteazs by duaping
chemicals which are bygroducts of the smanufacturing processes.
e wusually do not know in advance what effect each cheaical
may have. Sometimes whole populations of organisms are wiped
out.

water pollution is a serious problem, but it is by no
means the only one. Air pcllution is a =major probles.
polluted air costs us billions of dollars a year. If you live
in an urban area you probably need to paint your ko388 Bwmore
often than those in rural areas. Polluted air causes paint to
peel and discolor.

Pclluted air causes rubber to crack, and nylon to run.

It rusts iron, deteriorates steel, and tarnishes =silver.

BEST COPY AVAILABLE
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Air pollution ruins crops, and kills cattle,

Mcst seriousiy, air pollution is a definite health
hazard. In 1948 in Donora, Pennsylvania swmog killed twenty
people. Nore than five thousand people became ill. A london
smog in 1952 kxilled four thousand people in four days. In Los
Angeles, children are not allowed to play out of doors on
certain days due to the danger of saoge.

Air poilution contributes to diseases such as eaphysezna,
tronchitis, and other respiratory diseases. If you live in a
polluted urban area you are twvice as likely to develop lung
cancer as your rural counterpart.

These facts couwld be changed. %e have the techuology to
prevent wmuch of the air pollution that exists tcday. But
technological capabiiity is not enough, It 3ill take sose new
lavs and stricter enforcement of some old laws. Above all, it
will take an informed and ccncerned citizenry.

The workbook contains some suggestions for teaching our

future citizens about the probleas ve face.
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ACTIVITIES: THE SHAPE WER'RE 1IN
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ASSIGNNMENT 8
Read this article and briefly describe your reaction to
it.
U grrararer e 1R 1 B e T R T T R R D R X T L
The following analogy is guoted froa Richard Heiss and

Noel Nclnnis.

CAN NAN CARE FOPR IHE JARTH?

Iragine that we <could compress the vworld's present
population of over three billion persons into one town of one
thousand persons, in exactly the same proportions. In such a
town of 1,000 persons there wvould be only 70 Asericans. These
70 Americans, a sere 7 per cent of the town's population,
wvould receive half of the town's iacose. This would be the
direct result of their sonopolizing over half of the town's
availatle material resources. Correspondingly, the 70
Americans would have 15 times as many possessions r[per person
as the remainder of the towrsaen.

The 7 per cent Aserican populatios would produce 16 per
cent of the town's food supply, eating nearly twice as auch as
necessary and storing fcr their future use, at tremendous
cost, sost ¢f what they vere unable to imsediately consuae.
With wmost of the other 930 inhabitants of the town hungry,

there would undoubtedly be hard feelings.
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The 70 Asericans would have an average life expectancy of
70 years, the cther 930 less than 40 years. The lovest income
qroup asong the Americans, even though It :ncluded a few
people vho were hungry much of the tise, woulsl be better off
by far than the average of the other townsaen, The 70
Asericans and about 2uJ other representing westera Europe, and
a fewv classes in South Aserica, South Africa, Australia, and
Japan, would be well off by comparison vwith the rest.
could such & town in wvhich the 930 non-Americans vere
quite avare of both the fact and the aeans of the Americans®
advantages, survive? Could the 70 Americans coantinue to
extract the majority of the raw saterials essential to their
atandard of living from the property of the other 330
inhabitants? while decing sO, could they convince the othar
930 inhabitarts to limit their population growth on the thesis
that resources are limited? How nsany of the 70 aAmericams
vould have to become soldiers? Howv sany of their saterial and
hupan resources would have to re devoted to nmilitary efforts
in order to keep the rest of the town at its preseat
disadvantage?
Chances are the 70 Americans would have to organize into
a wmilitary casp in order to maintain their material dosinance
of the remainder of the tovn. Chances are that most Americans
vould te toc imsecure or guilty about their situation to enjoy
their dominance. Chances are this guilt and insecurity would
lead some of the Americans to protest the situation and call

for a change. Chances are that the protesting Americans would
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find theaselves subjected to variations of the same repressive
forces being used to subdue the other 930 townspeople.
Chances are the ailitary camp would also be a police caap.

The wpost regretful thing about the situation you have
been asked to imagine is that it is not imaginary. For such
is the present saterial relationship and the iacipjent
political relationship is very clear: The United States is
systematically plundering the planet's physical resources.
and if the political conclusions drawn froa the above are ot
yet so, they are rapidly becoaing so. The logical cosplesment

of a nation of plunderers is a nation of police.

1. Population Probleas
In the United States, one baby is born every 9 seconds.
Someone dies every 16.5 seconds. Use those statistics as the

basis for soae mathesmatics problesms. For exasple:

a. Howv many children are born in one minute? in one hcur? in

one day?

b. Hov long does it take to have an additional 10 children

born? 100 children? 990 children?

c. How many people will have died during the tise it took for

990 children to be born?

d. In one year (365 days) what would be the net increase in

the United States population?



2. Water consuaption
The average American uses sixty gallons of vater per day

in the honme.

flushing toilets 415
washino and bathing 37X
kitchen use 6%
drinking wvater 5%
washing clothes 4x
general househcld cleaning 3%
wvatering the gatden 3X
washing the car 1%

Use of water outside the house - for factories, faras,
schools, stores, etc., - averages out to about 200 gallons of

water per persocn per day.
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ASSIGNMENT 9

Write three mathematics problesms for your students to do
based on the water use figures for the home and outside the
home. For exasple:

Hov many gallons of vater would a family of four use in a
veek? A fawmily of six?

If the population of the United States is 209 wsillion

people, how such vater is needed outside the home each day?
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3. Conservation of water

Adjust a wvater faucel so that there is a steady drip of
water. Ask the students to guess hov long it will take for a
particular container to be filled. Then time it.

Repeat, this timse using a nmeasuring cup. PFind out how
auch water 1is wasted in one hour. Use this figure to
calculate {a) the asount of water wasted in one day, and (b)
the amount of water wasted in a year if each of 250 faucets is
dripping.

Encourage the students to check the water faucets in
their homes to make sure they are not dripping. Fixing a

leaky faucet is usuvally a sisple matter of replacing a wvasher.

4. Pollution
Have each student write about the ways in which his life
is affected by pollution. Ask each of thea to include his own

definition of pollution.

5. Mathesatics Probleas

As a homevork assignaent have the students use
matheaatics prcblems to find the caption for a cartoon. If
these problems are inappropriate for some o all of your

students, feel free to substitute your own probleas.

1. 42 6= 8-how 7-nov 6-horses
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Since 7 is the correct apswer to guestion 1 the first

word in the cagtion is "now",

2022 2= 11-when 14-are 10. 5-an

3. 0.5 v 5= 2.5=-the S-tetter 25-ve

4, 172+41/3= 2/5=supposed 5/76-bag 1/75-than

M. 2.244.8= 7.0-fills 6.6-to 8-cars

ne {(m1)¥(=3)= {=2)=-know {(-4)-urp {+2)-bicycles
1. 2 ~ {2¢43)= 6-are 7-you 10-ve

A, 174 8= 2=just 1732-knovw 32=cleaner

J. 14,6 + 3= 42=-walxing | 43.8-rcmove 42.8~-the
10, (3 S » 2)= 23-it 15-can't 33-gives
11, 3 * . 6-you 9-and 27-do

12, 174 . 1/2= 1/8-dumng 3/U~-ny 2/6=-such

13. .75 ~ 20= 5=-problens 12-014d 15-1t

14, o,3-2.8= 3.5-out 2.5-problens 9.1-exercise

The cartoon:
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"Now when the bag fills up we just remove it

4

and dump it out.,"

b. Air Polluticn

compare the amcunt of dust in the air in several indoor
Spots. To do this, coat the top side of some 3x5 cards with
petroleua delly. PExamine the cards arfter a few Jdays.

» different procedure should be used for testing the
amount of particulate matter in the air outside. Soak a cloth
in vegetable oil. Put the cloth on a frame made fros a coat

hanger., Suspend this from a vindov for several days.

7. Noise Poliution

Tell your class it has been given the task ol Yriting a
-.0ise ordinance for your town., Divide the class into groups.
ilave e€ach group write an ordinance. Their first step should

ne to define noise,

3, what happens to things you throw avay?

Fill a hox half-way with soil. Add some wastes such as a
soda tottle, a can from vegetables, an aluminuas besr can, a
piece ct newspaper, carrot peels, and a piece of leftover

meat. Cover the box with wire mesh, and place it outside.



75
BEST COPY AVAILABLE

Observe it periodically. The things that decay are

biodegradable. They are returned to tie ecosystem where they

can be reused, Aluainus and plastic are exaaples of

non-bicdeyradable substances.

9. New uses fcr discarded iteas

Pcint out that with a little ingenuity we can make good
use of leftover materials. As exaaples coansider orange-crate
furniture, watermelon rind Frickles, ripped nylon stockings
used to make stuffed animals, etc.

Eapty the class vastebasket. Divide the «class into
teans. Have a contest to see vhich tear comes up with the
best suggestions for further uses.

For hcmework, have the students list everything discarded
it one week at home, and hcw some of these things might be

reused.

10. The Litter Problena

Bxperiment on the effect of a messy environment on
littering.

a. Have the classroos completely free of litter when the
students come in. At lunchtime or at the end of the day clean

the room again. Save every piece of litter in a labeled box.

b. Cn another day have the rooa fairly well littered,
but not obviously so. Kan» which pieces you put down. At

lunchtise or the end oi the day (vhichever you did last time)
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collect all the litter. Discard the plieces you had put down
and save the rest in a 1labeled Lox. If this box has

considerably more in it than the first box do part c.

c. Shov students the two piles. Don?'t tell them vhere
you picked them up or when. Simply tell them @ack wvas
collected in the same space, covering the same amount of tiae.
Have them guess the reason for the differenca. Then tell the=a

what really happened.

11. Solving the Litter Problen

Discuss the litter probles with your students. Ask thea
how the problem aight be solved. Have them suggest vays to
stop littering around the school. Perhaps they can decorate

vastebaskets or write a play to convince people not to litter.

12. Role Playing

Use Tole playiny tc study the litter problem. Some
possible situations are:

a. One student has just thrown a gua vwrapper on the
ground. His friend attempts to convince him to pick it up.

b. A student sees the teacher littering and then ...

Have students fFlay the roles of students and teachers.

13. Art fros Litter 7Take the class on a walk around the
school grounds. Each student should collect as much litter as

he can and take it back to the classrooa. Have students use
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litter to create art objects. These night be collages,

sculptures, sobiles, or anything else they think of.
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SELF-TEST: IHE SHAPE WE'RE IN

1. Discuss the relation between population and pollution.

2. 1The chief source of air pollution in the United States is
a. industry
b, torest fires

C. agriculture
d. cars

3. Give an example of a non-biocdegradable vwaste.

{(Ansvers appear on the next page.)
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ANSWRRS TO SELP-TEST

1. Population growth aggravates pollutiom problems, We
need to bhave more food, @nore enargy, aore clothing, more
houses, more schools, etc. A1l of this causes increased
strain on the environsent, But population is not the only
cause of pollution. Pollution in the United States is
increasing such faster than the population.

2. The answer is d. Jars cause alamost balf of all air
pollution in the United States.

3. Flastics, aluaiaus  fcil, and glass are all
non-bicdegradatle substances.

This cospletes module #9. Go on to module #10.
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NODULE '10: THP ONLY EARTH WE HAVE

The Envircnaental Protection Agency distributes an eablea
which says, "' Can Save the Barth.® The point is tat each of
us causes environmental probless, and each of us can help cure
thea. As has been said about another issue, "If you're naot
part of the soluticn, you're part of the problea.

Please listen to tape #10 for a discussion of what you

can do to help save the earth.



S0 a.

TAPY #10: THE ONLY EARTH WE HAVE

One of the most iasportant byproducts of our space progras
has been the photography. tor the first time all of us can
see the earth for what it is - a rather szall sphere of langd,
water, and atmosphere.

The conclusion is straightforward: If we ruin this
planet we are sunk. There is nowvhere else to go, and no other
resources to sake use of.

The earth is finite, with a finite amount of space,
ninerals, water, ard food. Unless wa recognize this
finiteness and act accordingly ve will not survive.

One approach tc dealing with the probieas c¢f rTesource
Jepletion and pollution is through 1legal wmeasures. The
National Environsental Policy dact is a step in the right
direction. One of its provisions goveras major federal
actions which wvwill significantly affect the envirounment. The
long and short-tera effects of federal prejects on the
environaent aust be considered before a project is given the
go ahead. This is the essence of environmental decision
making. Before you act, coasider the likely consequences of
your actions.

Lavs are not the only seans of preventing further
environmental deterioration. There is much that you as an
individual can do to help solve these problems. Consider your
automobile, as an exaaple. Automobiles are the =major source
of air pollution. They put out a tresendous asount ot carbon
aonoxide, a colorless, odor-free, poisonous gas vwhich can

cause illness and death.
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There are osany vays to cut down on tlte pollution caused
ty automobiles. When you need a new car, consider the lover
horsepower nodels. They are more econoaical and poliute a lot
less. Make sSure your car is properly tuned, that
anti-pollution devices are installed and working properly.
Use the fuel that will most reduce esmissions for your car
enqgqine, pon't buy a second car unless it is absolutely
necessary. Fora car pools for driving to work -~ it is owore
restful and ai vthe same time cuts pollution considarably.
Wwalk or ride Yyour bicycle whenever possible. Both are good
for your health. Use mass transportation when possible. This
reduces pollution, and it may even uve faster,

The first Invitational Cossutar Race vas held in San
Francisco in Deceaber, 1971. A bicycle vas competing with an
autosobile and a streetcar during rush hour. The bicyclist
von easily, a full tvelve ainutes ahead of the streetcar. The
automotile finished last.

The automobile is only one of the causes of pollution.
You can do a lot to protect our environment from other sources
of pollution. Be a concerned consumer., Use a lov phosphate
detergent, or one without any phosphates. And cut dovn on the
asount of detergent you use. A thick layer of suds von't get
your clothes any cleaner, and it adds to the pollution in our
vaters,

Keep pesticide use to an absolute miniaum. Reach for the
fly svatter rather than the spray can. If you must use a
pesticide, choose one carefully and use it sparingly. No-pest
strips are dangerous, especially vhen used in the kitchen or

near children or old people. If you must use a pesticid in
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the home, use a pyrethrin-based spray. Never use the hard
pesticides such as DDT, dieldrin, or endin. If you have any
of these poisons around the house call the health departaent
for advice on getting rid of them. Never flush thea down the
toilet or pour thea into lakes or streaas.

Buy soft drinks in returnable containers, and nake svre
you retuin thes. A returnable bottle is reused tventy tinme;,
on the average, A no-deposit bottle is used once and then
makes the trip to the city duap. Or what is even wvorse, it
vinds up as litter alongside the highway.

Buy iteas that are siaply packaged. We pay dearly for
overpackaged items. They cost more to produce, and they
aggravate the solid wvaste problea.

Buy larger sizes of foods and other products. The aaount
of packaging per ounce is less and so is the cost per ounce.

Don't buy colored paper towels, facial tissues or toilet
paper, white paper is just as effective and pollutes less,
Actually the less paper you use the better off is the
anvironsent. Use rags and sponges instead of paper towvels.
Anything that can be reused is better than a throv-away.

Recycle as many things as you can. Scouts and other
groups periodically collect and sell newspapers, cans, and
glass., Some ccamunities are setting up permanent recycling
atations. If your coasunity has recycling stations, be sure
to use thes. If not, perhaps you can help to get theam set up.
A little extra effort can do the environment a vhole lot of
good.

Cconserve energy. Buy only the essential electric

appliances. Ask yourself, ®"Is an electric paper tovel
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dispenser really necessary?" In the suamser use appliances
during the cccler part of the day vhen possible. Othervise
the heat they give off will add to the burdem on your air
conditicner.

If you're building a nev house be sure it is well
insulated and has an abundance of trees shading it. You'll
save on heating in the vinter and cooling in the sumwer.

Don't leave lights burning unnecessarily, and try not to
open the refrigerator more often than necessary.

Sipple conservation measures such as these will help ease
the energy crisis, and sisultaneously save you money. The
things that help the environment are helping you too.

Scmo environaental probleas cagnot be solved Lty each
individual 1looking out for his best interest. Soaetiaes
regulation is necessary for the good of all. Consider a
hypothetical situation:

This is a iatge meadov as it used to look. Six shepherds
used it as a ccmaon grazing area for their sheep. For a long
time everything wvent along smoothly. There was plenty of
grass for all of the sheep. Each of the shepherds was able to
earn a good living ty raising sheep.

One day one of the shepherds decided he would like to
make a larger grofit. He reasoned this way: "Bach sheep that
I add to sy herd will bring me additional momey. I will get
the total benefit, but all of the shephexrds will share the
costs of the added sheep.® S0 he added another sheep to his
herd. And another. And another.

NMeanvhile each of the other shepherds was reasoning along

the sase lines. And, of course, each of them reached the sanme

o BEST COPY AVAILABLE
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conclusion: it made good sense to add sheep to the herds.
Gradually the hards got bigger and bigger.

The more sheep there were, the aore food vas needed. The
pasture soon became overqrazed. The grass plants were killed
by hungry sheep who ate the roots of the planmts. In a short
time the onhce green pasture became a barren desert. The sheep
starved to death, and the shepherds vere ruined.

T he decision wvhich bhad wsade so much sense on an
individual basis turned out to be a disaster for the group as
a whol2. This type of situation has been called a "Tragedy of
the Cowmmons" by Garrett Hardin.

There are many analogous situations. For exaaple, ve use
the ocean as a "coamons". As populations increase and the
demand for foocd grows, each nation tries to harvest =more and
more of the ocean's food. The decision seeps vise frox the
individuval nation'!s point of vieaw. But with w@any nations
making the same decision, some species are being driven to
extinction. If this continues, the ocean food supplies will
be destroyed.

Hcw do you prevent a tragedy of the coamons? The
soluticn seeas obvious. Decisions of this sort cannot be left
up to the individual. This 31s where vwe need collective
decision making. The shepherds could have gotten together and
decided how many sheep the coamon grazing area could support,
and thus how wmany sheep each could have. Steps of this sort
are already being taken in the case of fond fros the oceans.
Au international cosmittee has been formed to study the matter
and cose up with fair and workable regulations.

Environsental decision wmaking is a complex task. If ve
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close down a factory because it pollutes ve are at the saae
time taking jobs away from hundreds of people. On the onther
nand, if we let the factory continue to pollute we @may be
endangerin the wvell-being of sany aore people. Decisions of
this sort are never easy, but they aust be made every day.

In about ten years your students vwill be voting on issues
that affect the guality of life in Aserica. It is up to you
and others like you to see that they are prepared to oake
these vital decisions. |

Please turn to the wvorkbook.
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ACTIVITIES: THE CNLY EARTH WE HAVE

1« Environasental Values

One of the things that coaplicates environsental
Jecision-making is the fact that dJdifferent people vaiuo
different things. Students should bte helped to realize that
there are a wide variety of value systeas. Decisions should
rot be based on only one point of view.

This verse by Nalvina Reynolds can be used to stisulate

discussion of envircnment-related value decisions.

-

The bird watchers - there's a laugh

2 Their idea of baving fun

3 sSitting on a hillside under the sky

4 Sensing the trees and feeling the sun

S watching the birds who nest and fly

& Watching the castle clouds go by

7 watching the flowers, watching the bes

8 When they could be sitting at home with a beer

9 wWatching TV

Write lines 3-7 on the blackboard, leaving sufficient
space for the rest of the lines. Ask for the students®:
opinions about the experience that is being described.
roes it sound pleasant? Why?

After a wvhile 3dd in the other 1lines. Discuss how
this changes things. Which seems like it would be more

fun?
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3. Wwhat the Individual Can Do

The class can develop its own list of *"Environmental
Do's and Don'ts." Once this is accoaplished, decide how
best to publicize the list. The students asight want to
make posters, or publish the information in the school
pager, or they may have some other ideas for disseninating

the information.

4. <Consumer Choices

Compare the price per ounce of coke in returnable
bottles, no-deposit bottles and cans. Be sure to
establish the idea that what is best for the environament
{returnable bottles) 1is also the least expensive.
Sipilarly, compare the price per ounce of the smallest and
largest boxes of cornflakes or another breakfast cereal.
The 1large box is cheaper, and it has less packaging
paterial. As another exasple, compare the price per ounce
of a large container of salt and the saall “"convenience"

package.

5. Recycling

If the students vant to do sosething about pollution
probleas the; might try recycling. RBach ton of paper that
is recycled saves seventeen trees from being cut down.
The air will be cleaner, too, since fever papers vill be

burned. Scrap paper dealers buy back <clean, bundled
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newspapers for fifty cejpts per hyndred pounds. Glass and

cans can also be recycled.

6. HNan's dependence onh conveniences

We are dependent on nature, ¥e have also becone
dependent on nany modern conveniences. To dramatize this
dependence, plan to have days where you and the studeats

try to do without certain tyges of things.

a. For exaaple, do vithout animals for one day. Try not
to eat or wear anything which case fros an animal. Keep a
record of what you did eat and wvear. Have the class look
for mistakes. Encourage honesty. Sometimes it really is

ispossible to do without an ites.

b, Do without electricity. Unplug the clock. Teach

vithout lights. BEncourage students to try this at hose.

c. Do without paper and cardboard for one day.
d. Do without the teleghone.

e. Do without metal of any kind.
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ASSIGNNENT 10
Write a story of a "Tragedy of the Comaons®™ that would be
meaningful to your students. Perhaps the “coamons” could be

something in or around the school.
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7. Tragedy of the Commons

Use your story to begin a lesson on the need to have laws
in  our society. Perhups have the students think up vheir own
examples cf "tragedies of the commons.”™ Then have the class

formuiate a "law" that would prevent one of those trageldies.

3. Conservaticn of Energy

Assiqgqn the following fcr homework: Take notes as your
mother prepares dinner. List every energy-consuning gadget
she uses. How could some of these uses of enerqy have been

avoided?

9., Advertising

Television has an impact on enviroanmental decision
making. Programs such as the "Brady Bunch" convince us that
it is a lot of fun to have a large family. Advertisements
have convinced us that long, sleek, highpowered cars are the
things to own, We could be convirced to vant =aconomical,
sasy~-tc-park, sme2ll cars which pcllaute less than the metal
monsters.

Have your students lock fcr examples of anti-environment
advertising. Also look for cases where a company has Jjumped
on the ecology bandwagon. In such cases the product 1is no
more ecologically in tune than before, but their

advertisements are.,
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ENVIRONMENTAL EDUCATION RESOURCES

The Science Division of the State Departzeat of Public

Iinstruction has prepared "3 Guide to Bnviroppental Education

Resources" which is included with this package. The Science

Division has other environsental education materials which can

help ycu in curriculum planning.
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ASSIGNHNENT N

Write for free copies of the following:

Envjronmentajl Education: concepts, Activities,
Jitliogzaphy.

Environsental Rducation: Problems, RBrojects., and
Exercjises.
They can be obtained froa the Division of Science Education,

State Departaent of Putlic 1Iastruction, Raleigh, North

Carolina, 27602.
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Additional Recoamendations for Teachers

Carson, Rachel. Sjilent Spring, Greensich, Connecticut:
Pavwcett, 1962. $.75

Farb, Peter. Pcolggy, Morristown, New Jersey: Silver Burdett,
19 .
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Bhrlich, Paul R. The Populatjopn Bomd second edition, Newv York:
1. $.95

u
Ballantine Books, 197

NMarx, Wesley. The Prajl OQcean, Nev York: Ballantine Books,
1969. $.95

Morris, Desmond. The Naked Ape, Nev York: Dell, 1967. $.95

raddock, ¥. and P. Paddock. Fansjine-1975!, Boston: Littles,
Brcwn, and Company, 1967,

Riencw, Robert and Leona Rienow. Noment ipn the Sup, Nev York:
Ballantine Books, 1967. $.95

sax, Karl. Stapding Roor Only, Boston: Beacon Press, 1969.
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Books for Students

Ames, Gerald. Food and Life, PMankato, HMinnesota: Creative
Pducation Society, 1966. 35.95

Andrevs, Roy A. Nature's vays: Hov Nature Iakes Care of its
Qupn, New York: Crown, 1969. $10.00

Aruego, Jose. Symbjosis, A Book of Unusual Frjendships, New
York: Charles Scribner®®: Scams, 1970. $3.95

Benarde, Melvin. pRace 3Agaipst famine, Bau Claire, Wisconsin:
B. M. Hale, 1970. 33.75

Buehr, walter. Food from Farms t ope, Naw York: William
Morrow, 1970, $3.5¢6

Bulla, Clyde. A Iree is a Plant, New York: Crowell, 1962.

Carson, Ffachel. The Sea Apound Us, Newv York: Signet Science
Litrary, 1961.

Collins, Stephen. The Comsunjty of Living Ibings in FPogrest and
socdland, Mankato, Minnesota: Creative Bducation Soclety,
1960. $5.95

Cormack, Maritelle. FPirst Book of Trees, New York: Franklin
Watts, 1951,

Creative Education Society. Forces of Nature, MNankato,
. nnesota: Creative Bducation Society, 1971 $4,95

Creative Education Society. life jipn the 3Seas, Mankato,
Minnesota: Creative Rducation Society, 1971 $4.95

Creative Education Society. Qur Natural Bnvironsent, Mankato,
Minnesota: Creative Education Society, 1971 $4.95

Davies, Delwyn. Fresh Water: 1Ihe pPrecious Resoupce, Garden
City, Nev York: Natural History Press, 1969. $5.95
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Dickinson, Alice. fjrst Pook of Plants, New York: FPranklinm
Watts, 1953,

pudley, Ruth H. Partners 3in Nagture, Nev York: Funk and
Wagnalls, 1965,

Dwiggins, Don. Spaceship Barth: A Space Look at oux Iroubled
Flapat, San Carlos, California: Golden Gate Junior Books,

1970, 34,27

Pisher, Tcdd. Qupr QOvercrovded Horld, ¥ev York: Parent's
Magazine Press, 1969.

Friendly, Natalie, Miraculous JMeb:dthe palance of Life,
Fnglewood Cliffs, New Jersey: Prentice Hall, 1970. $3.95

Priendly, Natalie. Wildlife Teaas, RBau Claire, Wisconsin: E.
M. Hale, 1970. 3$2.9%

Green, I. Conservation From A to 2, Payetteville, Georgia:
0ddo, 1970. $9.95

srossman, Shelly. Understanding Ecology., New York: lancer
Books, 1971, $3.95

Halacy, D. S. Feast and Fasipe: Map and the Food-life <Chajin,
fhiladelphia: Macrae, Saith, 1971. $5.59

Harriseon, C. William. Wjildlife, ¥New York: Julian Nessner,
1970. $4.70

Heindl, L. A. Qur Water Resources, New York: Coward, MNcCann &
Gecghegan, 1969. 33.64

Heindl, L. A. ¥ater We Live By: Howv to Napage it ¥igely, New
York: Coward, McCann & Geoghegan, 1969. $3.64

Hofmsan, Melita. A Irip to the 29pnd: An Adyenture jm Nature,
Garden City, New York: Coubleday, 1966.

Joffe, Joyce. Consepvation, Garden <City, Nev York: Natural
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History Press, 1970.

nters, Reading, HNassachusetts:

Addison Wesley, 1969. 33,

Jones, Gadler, and BEangstrom. Pollutjon: The Ajr He Breathse,
Minneapclis: lerner, 1971. $4.09

Jones, Gadler, and Bagsiros. Rollutjon: The Land ¥e Live 0Oa,
Minpeagclis: lerner, 1971, $4.09

Jones, Gadler, and Engstroa. Pgllutjon: The Dangegrous Atoam,
Minneagolis: lerner, 1971. 3$4.09

Jones, Gadler, and PEngstrom. Pollutjon: IJIhe Nojise UHe Heag,
Minneapolis: lerner, 1971, 3$4.09

Jones, Gadler, and Z¥Engstrom. pPollutjon: The Waters of the
Parth, Minneapolis: Lerner, 1971. $4.09

Lewis, Alfred. This Thirsty Morld, VNev York:s MNcGraw Hill,
19¢€4, 3$3.42

Lovenherz, Robert. Population, MNankato, Einnesota: Creative
BEducation Society, 1970. $5.95

Lubell, wWwinifred and <Cecil Lubell. gGreen is for 6GrQving,
Chicago: Rand NcNally 1964,

Marshall, James. Air ¥We live In, New York: Coward, #HcCamn &
Gecghegan, 1969. 33.64

Mattiscn, Charles. Nan and his Resources, Mankato, HMNinnesota:
Creative RBducation Society, 1967. $5.95

McCormickt Jack. The Livipg Forest, Nev York: Harper and Row,
1959.

Navarra, John. Qur Nojsy World, Garden City, Nev York:
Doubleday, 1969. $5.49
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Newsan, L. H., Map apd JIpsects: Insect Alljes and Tnemjey,
sarden City, New York: Natural History Press, 1966. $6.96

Pringle, lLaurence. Jlcology: Scignce of Supvival, New York:
NacMillan Coapany, 1971. $5.59

Pringle, laurence. ope Barth, Hany People, New York:
Macmillan 1969.

Pringle, Laurence. Qnly Parth #e Hava, New York: Nachilian
Corpany, 1969. 3$4.50

Russell, Williaa. HMan, Nature, and History., Garden City, New
York: Natural History Press, 1969. $6.96

Stephen, David. Nature's Hay, Nev VYork: #dceraw aill, 1969,
$4.72

Talley, Naomi. To Save the Sojl, New York: Dial Press, 1965.
$2.95

Warner, Matt. Jour ¥orld: Your Survjival, New York: Abelard
Schuman, 1970. 3$4.25

One of the best sources for environsental education
material is the National Wildlife Pederation. Each year they
put out an "BEQ Index"” which assesses the state of the
environment and gains and losses since the previous year.

The National wildlife Federation also publishes Ranger
Rick?s Nature Magazine, an excellent journal for upper
elementary school sStudents. The cost of a one-year

subscription is six dollars.



91

PR T P T T TSR TT S IR SRS R AR RS AR R R RS RS S RO RS R R A2 At il d )

ASSIGNMENT 12
write for a copy of the latest “REQ Index™. Also ask for
the following Ranger Rick reprints: "Recycling"”, "The Ness
We're In", "Pesticldes are Perilous", "Air Pollution®, and
"yater - What would You Do without It2?"
Single cofpies are available free froa:
BEducational Servicing
National Wildlife Fedetation

1412 1éth St. N. ¥,

washington, D. C. 20036
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ASSIGNBENT 13

a. How effective 1is your school library as an
environeental) education Tresource center for you and your
students?

Write an evaluation ({(approximately one page) of your

school library as it relates tc environaental education.

b, Prepare a 1list of environment-related books and
periodicals you would like the library to order as funds are
availakle., 1Include the nase of the publisher and the price of
the book. Send a request for these =materials to the
librarian. Keep a copy of that reguest for your files, and
hand in a copy vith your other assignments at the coapletion

of this package.

P PP Y T I T IS PR RS PP PR SR PR R I T S L 2SS S A R S22 22 2
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Filas
In general, these films are appropriate for grades 4-8.
They usually need to be booked well in advancse. All of the
films listed here will be mailed to you free of charge. You
will have to pay postage, which usuvally is betveen ten and
fifteen cents. Be sure to tell the post office you are

mailing educational material so you can get this low rate,

1. A1l the Difference
This twenty aminute color file conpares Arerica today to
the less polluted, more beautiful America of the past. It is
a plea for environmsental preservation. VWrite to:
Fastean Kodak Company
Audio-visual Distribution

343 State Street
Rochester, New York 14650

2. The Rndless Chaja (1971)
This twenty-eight minute color film describes food Vvebs
and cyclas of life in the desert. VWrite to:
United States Atomic Bnergy Cosmission
savannah River Operations Office
Office of Public Information

post Office Box A
Aiken, South Carolina 29802

3. The Rarhs

This beautiful fila shous hov a farm in Maryland is run
ecologically. It is a twenty-eight minute color fila. Write
to:
Hodern Talking Picture Service, Inc.

503 Noxth College Street
Charlotte, North Carolina 28202
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4. The Greatest Gopd (1968)

This twenty-eight minute color film illustrates tae need
for cooperation betveen ndustry and conservation groups. It
is presented froa the industrial point of view. VWrite to:

colorado Mining Association

402 Najestic Building

209 Sixteenth Street

Denver, Colcrado 80202
S. N¥oney tg Burn

This is a twenty nminute film, in color, bout the litter
probleam. Write to:

Texas Highway Departasent
Filasslide library
Travel and Information Division

Post Office Box 5064
Austin, Texas 78703

6. So little Iime
Beautiful photography in a twenty-eight minute color fila
on the need for conservation of wildlife. Write to:
Bureau of Sport Fisheries and Wildlife
Pish and Wildlife Service

809 Peachtree-~ Seventh Building
Atlanta, Geurgia 30323

7. ¥ildljife Babjes
This twenty-five wminute color fils shows the young of
several vildlife species in their natural environments. Wurite
to:
Division of Education
Wildlife kesources Coamasission

Post Office Box 2919
Raleigh, North Carolina 27602

8. A ¥Hay of life
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This twenty-seven sinute color film explains the
importance of predators in nature. ¥Write to:
Division of Education
Wildlife Resources Compission

Post Office Box 2919
Raleigh, North Carolina 27602

9. Conservatjon apd Balange jin “ature
Basic ecological principles are described in this
eightteen ainute cclor film. Write to:
Pivision of BEducation
Wildlife Resources Coaasission

Post Office Box 2919
Raleiqgh, North Carolina 27602

T TTTITE T I TR T IR USRI SRR LSRR RRSES SR IR S RS RS RS R AR R A R L R 22

ASSIGNMENT 14

One good way to hely students learn about their
environment is to bring in people from the community who can
talk to them about environmental issues. Prepare a list of
people you sight ask to talk to your class. Include the

toplcs they would be asked to speak about.

AERERREPERRAAP R RR AL EA ISR B XR R AERERK R RER RN RS RE SR B E RS R r e E T 2
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BEST COPY AVARABLE
QUESTICNNAIRE
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ASSIGNMENT 15
Please help us to isprove future in-service prograas by

answvering the follcwing questions.

RS FE VRS RSERTRRR PR R BRI RPN ERER T RPN Rk Ry R R g Rk wk gk R

1. Was the level of difficulty of the wmaterial appropriate

for you?

2. ¥What are the best points of this packagey?

3. What are the worst points?

4, what else do you think should be included in this package?

5. Do you think this experience will improve your teaching?

Bxplain.
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6. If you need renewal credit in the future, what type of
axperience would ycu prefer?

Rank order your choices. 1=first choice

--== 3 college course
--=-- a vorkshop

---=- a self-instructional gackage

Additional conpents:

Thank you for your cooperation.
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ASSIGNNENT LIST

Bring the five tapes, the ten sets of pictures, and all

of the completed assignments to the meeting on

ASSIGNMENTS

1 Reaction paper

2 Pield trip rlan

3 Naaes of poens

4 Felationships asong living things

5 Histcry cycle story

6 Adaptaticus for survival

7 Uses of plants

8 Mathematics probleas

9 "Can Man Care Por the Earth?®

10 "Tragedy of the Coznmons™

11 Letter to State Departament of Public Instruction
12 Letter to National Wildlife Federation
13 Schcol Library

14 List of Guest Speakers

15 Questionnaiire
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TRST ON ECOSYSTENS

Choose the best ansver for each gquestion. Using a #2
pencil, blacken the corresponding space on the answer sheet.

e In the desert, vhere water is scarce, plants rarely grow
close together. The relaticnship between two plants in the
desert is

1. predation

2. mutualiswe

3. comaensalisa
4. competition

2. lichen is actually made up of two plamts growing in close
association. The fungus anchors the plant and absorbs water.
The algae produces food. The relationship between the algae
and the fungus is

1. nmutualism
2. parasitiss
3. comgpetition
4. comsensaliss

3. Barnacles often attach theaselves to whales. This
provides the barnacle with locosotion to a new feeding place,
but does not affect the whale. The relationship betveen the
barnacle and the whale is

1. parasitise

2. conmensalisa

3. predation

4, competition

4. The chief source of air pollution in the United States is

1. powver plants
2. cars

3. industry

4. burning refuse

5., The process by which one coanmunity is replaced by another
is called

1. ecology

2. predation

3. succession

4. photosynthesis




6. Which of the fcllowing is a producer?

1. mushroopn
2. elm tree
3. snake

4, fly

7. The interaction of biotic and abiotic environasental
factors is best illustrated by

1. a hen incubating her eyggs.

2. tvo dogs fighting over a bone.

3. a young pine tree dying after an ice storas.

4., a river's level rising due to excessive rainfall.

8. Which of the following could be completely removed without
ultimately causing an end to life on earth?

1. ®=an

2. green plants
3. decomposers
4, yproducers

9. shich of the following 1is a biotic factor of the
environment?

1. noisture

2. light

3. predators
4. temperature

10, The producers in a coanunity take sun energy and convert
it to chemical energy (or food.) This process is called

1., diffusion

2. respiration

3. photosynthesis
4, succession

11, What would happen if all decoaposers vere eliminated?

1. nothing at all

2. Flants and animals would live longer and reproduce more
of ten.

3. There would be an abundance of food so animals would no
longer have to comapete for it.

4. The earth would be 1littered with garbage, and the
bodies of dead organisss.
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Ansver questions 12 - 14 based on the diagram belov,

Man

/ T Fish #Q
\F’S’\ #;/’QSZ}L

Algae
3' 3 &7 -
Det.omp OSfr

12. 1In this food web man would be a third order consumer if
he ate

1. fisan #1

2. fish #2

3. the snail

4, the algae
13. The only producer in this food web is the

1. snail

2. decoaposer

3, fish #

4. algae
4. Assune a sosquito bites the msan. In vhich seguence vould
+the mosguito be a fourth order consuser?

1. alqae, man

2. algae, insect, fish $#2, =man

3. algae, snail, msan

4, algqae, snail, decosposer, aan
15. The correct order of bare-rock succession is

1. ross, grass, lichen, large trees, ssall trees.

2. spall trees, large trees, moss, grass, lichen.

. grass, moss, small trees, lichen, large trees.

4. lichen, moss, grass, ssall trees, large trees.
6. In au aguarium, oxygen is produced by

1. aquatic plants
2. fish

3. snails

4, bacteria



17. An exanrle of adaptation by camouflage 1is

1. a bird*s feathers turn frca brown to white in winter.
2. & tree loses its leaves in autuan.

3. a desert snake i3 active only at nigkt.

4, a bteaver grows a thick fur coat for winter.

18. The problens of air polluticn

1. can be solved now if people demand it

2. can never be solved

3. can only be solved through new scientific discoveries
4. may be solved some day but it will take at 1least 20
years.

19. The vwerld food supply pex person is

1. the same as it vas fifty years ago
2. going up and down in cycles

3. increasing

4. decreasing

20, 1he process by which £food is broken dowan into carbon
dioxide, water and energy is called

1. diffusion

2. respiration

3. photosynthesis
4., succession

21. Which of the following cangot be raced back to plants?

1. milk
2. turkey
J. salt
4, sugar

22. Shortages of fresh water supplies in the last fifty years
have been caused by all of the following except

1. increased populatiorn

2. increased per capita use of water in the homs2
3. increased use of water by industry

4, decreased rainfall on a vorldwide scale

23. Killing all the predators in an area will result in

1. increased plant growth

2. a hkealthier, more stable ecosystea
3. upsetting the balance of nature

4. decreased pollution
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A vater polecule is part of the abiotic environment when

it is in a

25.

26,

27.

28,

29.

30.

1. lake

2. cactus
3. mouse
4. whale

Wwhich of the following is npot part of the water cycle?

1, precipitation
2. condensation
3. mineralization
4, evaporation

A dandelion is an exasple of a plant which is adapted for

1. conservation of water
2. wind dispersal of seeds
3. pollipnation by bees

4. camouflage

Recycling will have the greatest effect on

1. noise poliution

2. solid waste pollution
3. air pollution

4, wvater pcllution

Of the following, the one which is biodagradeable is

1. newsparper

2. glass

3. plastic

4. alusinus foil

The effect of fertilizers on a lake is

1. beneficial since it increases the nuaber of gaae. fish
2. neutral since fertilizers act only on land

3. harasful since it counteracts the vork of pesticides

4, harsful since it decreases the asount of oxygen
available

dithout green plaats, san wvould soon run out of

1. oxygen
2. wvater
3. carbcn sonoxide
4., carkton dioxide



