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~ and: provide opportunities for future generations.

. ledrnmg process. . ®

INTRODUCTION -

- .

HOW TO USE THE HANDBOOK ~~ *

- Like other nations, the United States has reached a crisis in environmental management and

there is an urgent need for both adults and students. to understand the nature of this crisis.
There is an equally critical need to reassess our economic and social values and to improve
our present environmental management efforts.

The issue is clear. Man is a threatemed species. No longer can he pack his bélongings and
escape to primitive unsettle® areas 10 begin anew. He must accept himself ds part of an
ecosystem ard learn to manage his environment in a manner that will enable him to Survive

The role of enviranmental education is to help students develop af) awareness about the
environment that will motivate them to work toward soluuqns to the most urgent problems.’
Only in this way can we be assured of mdmtammg a society in which every individual
interacts with his environment in a way that will advance human welfare.

This hagdbook 1s a resource to those interestfd in the development of attitudes and
competengles useful to man’s quest’ for a quality environment. It should be regarded

“primdrily/as a guide. Activities suggested in it shpuld be used or adapted according to the -

abilities/and interests of -the students, ‘the lodale of the school, and the particular

A

instruc ional situation. . - .

THE ENCOUNTERS -

The encounters, using authentic or simulated situations whxch are often mterdxscxplmary in
nature, are designed to assist teachers in providing instruction in environmental education.
Selected activities may be an integral or supplementasy part of a social studies, language arts,
fine arts, or mathematics program. Many activities suggest the outdoors as a “‘classroom”
which will stimulate students to become better acquamted with the natural world and the
problem§ man faces in dddptmg industrial and urban society to its ecosystems.

OBJECTIVES - o .o .

Every encounter has identified objectives stated in behavioral terms, and their attainment is
the primary purpose of the program. Evety effort should be.made to assess the degree to
which students can perform the specxfxed tasks. Appraisal activities are suggested to help
teachers to determine how much learnmg has taken place. s

There is another set of objectives which have nof been identified. These are the attitudes and
values that motivate an individual to -behave in the interest of the general welfare. It is
reasonable to expect that such responsible attitudes will grow as the student’s level of
awaréness is raised. While behaviors indicating such attitudes will be difficult to measure
accurately, they will nonetheless be apparent to the perceptive teacher®

Cr

UNIQUENESS OF ENCOUNTERS .

Wherever possible, the emphasis of the encounters is student involvement -with real -
situations. It is recognized that this kind of instruction often does not move as rapidly as -
does instruction which utilizes packaged informatior. However, the authors believe such real
encounters. as proposed herein, afford the student a‘deeper, personally more meaningful

A second Trequent emphasis of the encountersJ;s open-endedness Data and other
information are collected by the student with .the expectation that he will assume
responsibility for decision making. This procedure, expecting students to make value
judgments, is consistent with the belief that students should develop learning skills and make
intelligent decisions based on validated information. The quality or ‘nature of the
information may not be sufficient to make final decisions. In that case, instruction should
emphasize the tentativeness of such decisions: . .

CURRICULUM RELATIONSHIPS : - T :

Environmental education should” not be a separate cumcular area. Understanding the
relatlonshxps between, individuals and natural and man-made environments is part of

~everyday hvmg and .as such could pe included m all curricular areas. This integration is
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. ! - ~accomplished in two ways. First, every encounter is designed to fit one or more of the
“ established curricular areas, such as social studies, language arts, or science. Second, some
. o suggestions are given for integrating encounters into related- areas. It is expected that
. ¢ ‘teachers will use various means of adapting encounters to sub]ect areas which interest them.
. _ . The ericounters “are not arranged by levels of difficulty. However some of them are more :
: . . . adaptable to the lower than the upper grades. They have been made as flexible as possible in -
| R order to give them the gréatest utility. .
' . Most of the ‘encqunters*are accompanied by a list of appropriate terminology. Teachers are Y
f~ y , ' . urged to introduce these and other tegns as they occur during instryction.
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‘ Oregoniaﬁs have been endowed with an environment unsurpassed in beauty. Yet if we are to

2

continue to enjoy the bounties of our state, we all must practice environmental citizenship.
Our natural resources must be preserved; education can help us do it.  *
Among its adopted instruction-related priorities, the Oregon-Board of Education has
included Adding the Fourth “R’-Responsibility. In part this Fourth “*R” urges students to .
learn and to use constructive ways of living with their environment. Moreover, the Board has .
identified environmental citizenship as a part of Social Responsibility in the new minimum

. Graduation Requirements; school districts are now developing program goals, competencies
. o J (course goals), and performance indicators to shape their’own community’s thinking about

-~ . what the outcomes of a "‘survival level” enwironmental education should be.

This handbook has been compiled as a resource for teachers who are planning learning
activities to help our students help themselves. In time these students can thus help their
own children. By so building together—by making learning a process, we ‘can pe}hqps keep
alive an Oregon environment with beauty unsur'passed<
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« - Objectives

»

8

*

MOVING AIR .~

As a result of this encounter tHe student should be able to: - t-

5
-

1. Identify the movement of objects such as flags, smoke, trees .and. clouds which rndrcate
the presence of moving air. , -

2. Construct a pinwheel and describe how air causes'it to turn. -~

3. Demonstrate by using an electrrc fan that air carries solid particles.

Because air is invisible, it is necessary to detect its presence rndrrectly Some of its prope;tres
can be studied by observrng objects which are affected by moving air.

air' wind - -direction air pollutron

v;)_ape_r s_treamers spray deodorizer . i B

small paper plates handkerchief L \ -

plastic containers- .-Cleanjar '

incense nails —_

compass dowel _ » _
OBSERVING MOVING AIR- | L S

On a windy day hand out paper- streamers. Tell students that they are gorng “for'a walk

around the schoolyard. Stop in front’of the flag and ask students to observe and dLscuss its
i ;
» \_‘,,. ’f “"‘ B

« movement. Ask if streamers are blowrng in the same way as the ﬂag

H

. leaves, tree branches clouds, smoke from chimneys.

_IDENTIFYING WIND DIRECTION:  ° R

Construct paper pinwheels and have ‘students take them outside. Try to locite a

school ground that. feceives the most wind. Face in different drrectroncfl o identify the
~ direction the wind is blowing. Name it by sighting a-familiar Fandmark. Usmg a compass,

identify direction from-which the wind is coming and repeat periodically.Record the data

on a chart. Help students draw conclusions from observations of wind d1re(cEron Below are

.

. the steps for making a prnwhee] w ) =

N .

*1. Cutan 8-inch squate ofheavy paper.

2. Draw 1-inch circle in z,enter of.paper dnd cut from corners to circle.” oo,
3. Bend t,orners 1,2,3,4, over 1o center and insert straight pin through all ends i e
4. Pinto eraser of pencil. . L . o

) &Z‘ o
-SCENTS IN'THE AIR » -

- - I

" Bring'incense and scented spray-deodorizer to class. Without digclsSion, burn some incense.
Let the students make. obseryations about it. Is.the smell pleasant 61 unpdedsant" Do they see

¢ smoke in the air? Who was the firstrto smell it? Then spray some of,fhe deodorizer asound
the yoom. Again invite observations. Instruct the students to 1rst all 4the smells they
encounter on the way home, at-home, and on the way to school the next day

On the following day, list on the board all student observations based on ‘the sense of smell.
Classify them in sevgral ways (pleasant, unpleasant, natural, man- made) It is not necessary «
for all students to agree. Encourage them to defend their opinions.

DETECTING AIR'POLLUTION )
Fasten a clean handkerchief to. an outsrde wrndowsrll See Fow dirty the handkerchrefgets in

.

.\ . Rationale
.
-t Vocabulary

‘ ‘Materials
| s .
?___’—2
| i :
L Activity 1
P/ . )
® Activity 2
Activity 3
4
\ Activity 4
Actiyity §
. ' Appraisal
Q °

.

+ 9

——

one day's time -orie wegk’s trme Drscuss sources of air pollutions,gbsérve and record si
i ’
of air pollution Such-asdirt indows. S
Q.c s .

OBSERVINGRAIN ~* . . ,

~*f air is polluted, will rain pick upgirrt in the atmosphere? Have stydents collect raif water in
a clean jar and observe for themselves. Would they drink rain Watkr without any treatment?  «
Can it be strained witl filter pdper"

- »

Have the students construct a wrnd direction gauge and place ‘it on the school ground in an
unprotected spot. ‘

1. Mount a t-bar mto a base b‘lock.

o BN - -
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7 . . ~ o

2. Attach streamers (thrn paper or plastrc) along horizontal bar. X
(

Have each student ideritity a way in “which his family contributes to air pollution
exhaust,” burning trash) and make a poster or drorama of a constructrve solution to this

N problem. LI . e
. Language Arts CURRICULUM RELATIONSI—ilPS . ° _
2 ' o Write creative sentences and stories about the feel of the wind. Record data on gharts
) ¢ : compiled from activities. List observatlons using sense of smell . . .
'Fme and Grapliic Constract pinwheels. Sketch trees in the wind. Make a poster or drora‘ma of the solution to -
g Arts ongssource of air pollution. :
* Music SONGS ABOUT AIR AND WIND ' ot : ,
Watters Lorrain E Singing and Rhyming. Boston: G1nn Book Company, 1965-67.
. Summer Breeze . )
- 7 The Night Winds Lullaby N . . ,
~ 3. Windin the Trees to .,
. Watters, Lorrain  E. The First Grade. Bpok Boston Grnn Book Company, 1965—67 )
- . Little Red Leaves ) . _
. Berg, Richard C. Music for Young flmericans. New York: ABC Series Book 3, 1970. - .
1. My Kitg S . ) . . . Lt
2. Miss Breeze A P 2 L :
3. Sailing . o
N 4. The Wind Sang ' ' oo K
o 'Berg, Richard & Music for Young Americans. New York ABC Srgrres Book 2, 1970.
T 4 ' . Sailboats ' - , , , : N i
. . ) . * ’ . . .. . - ‘ . . 0
Objective Asa result of this encounter the student should be able to distinguish the drfference between
. . * fresh air and polluted air. . . N .
° Ratjonale Clean air. is essential to plants and animals. Students should be aware. that air pollutron is one
o of man’s most urgentproblems, . : ,
. Vocabulary , ’ fumes fresh ajr  ~ polluted air poilution : g o S
* Materials ° wide-mouth glass jar ~ paper bags  cardboard tubes san.dwich*ba'gs (plastic or paper)
_ Activity 1 EXHAUSTPOLLUTION . L T
" Obtain a motorbikg o several small gasoline model arrplanefengrnes Make sure moving patts
are disengaged or out of gear, then run for a minute in a fairly closed room. Observe the
fumes and feel the discomfort. Discuss how gasoline erigines affect the air we breathe and
identify some problems caused by our automebile-conscious society. Have students develop -
alternatrve solutions to the problems. ' S
N Activity 2 EFFECTS OF*OVERCROWDING - .
' Crowd children into a small closed roome for a few minutes. Encourage them to make
. obsetvations using their five senses. Then go outside and make similar observations and
comparisons. What is the difference between the air in the rdom and outside? Does fresh air
i make you fee good? - -
- - “’w\* -
Activity 3 BREATHING IN A CONFINED SPACE _ - T
N h - Breathe into a paper'bag (or ‘a breathing bdg constructed of a cardboard tube inserted into a
i paper sandwich bag) for riot Tnore than one minute. Do not use a plastic bag! Caution the
4 . : students to stop the experiment if breathing becomes difficult. Discuss the change in the air.
What is it in our environmen('that keeps air fresh" Emphisize the dangers of plastic bags and -
7 old refrrgerators . o .
. . ‘m p , \ ‘ A
\)4 . ‘g.,?_; ) : n: N

Y




Lariguage Arts® CURRICULUM RELATIONSHIPS - " b
. ) _Write ueduve sentences about the “feel” of a closed room and- fresh air. o ,
. Fine and Graphic : Keep a pxcture record o( a-plant deprived of dxr.\haw a chart showing air cycles. Move a
Arts ' , green plant Or woody shrub from wooded area to a parking lot near the school and watch
- the results. . : oo o .
. * Social Studies ' Discuss the implications of peyple living in close crowded quarters Howgoes ‘this affect -
) T ’ « their behavior? Discuss the effeCts ot smog on prban dwellers.
4 4 - -~
Music : : SONGS ABOUT AIR AND WIND .
- Wattets, Lorrain E. Singing and Rhymmg Song Boek. Boston Ginn Book Company, 1965+
. 1967. ‘ - o . ;
R o e 1. Summer Breeze .o o o /
. ( SO . 2, The Night Winds Lulldby ’ : ' : S
- S . . 3. Wlnd in the Trees : ! B B
' - o . Berg, RxchardC Muswfor\YoungAmencans Song Book Book 2, New York 1970 N
D v 1. Sailboats ! ]
PR - ' - E Berg, Richard C. Mustefor YoungAmerzcans Song Book Book 2 New York, 1970
N ) . My Kite . ] . . ,
. . Miss Breeze = | %w,v\ : s ' o
. 3 Sailing : _ . \ ' S
) - 4. The Wind Song. ‘o
~ ‘ Watters, Lorrain E. The First GradewBook SOng Book. Boston -Ginn Book Company, 1965-
’ 1967. .. . !
’ 1. Little Red Leaves o .
Appraisal " Have stidents list three pldLeS they visit_daily where they think air is polluted and three

" where they think air is clean. Discuss ways to prevent or reduce polluled air,

. ‘.
] . - B
. N . .
. . " . ..
o

.
S

R AIRSHED INVENTORY

Objectives. _ °Asfaresult of this enu)unler the sludenl should be able to:
, I. Characterize the essen}m} features of an airshed. :
2. Describe components of an airshed which may be harmful to man.
’ 3. Identity cgmponents of an dxrshed which result in*the deterioration of other natural or
) man- nlc)dmed respurces. : .
4. Examine alternative choices to solveAir quality problems.

Rationale Air pollution has become an unwidnted by-product of our standard of living. Population
growth “combined with industrial advances are bringing increased concentrations of
hazardous pollutants into the atmosphere. Students need to become aware of the Known air

. pollutants and get involved in decision-making activities to prevent deterioration of
- ~ environmental quality or to improve it.

Vocabulary airshed - v Sampling
statistical significance monitor
incinerate ' - ) _ozone
cumulative " emphysema .

: sulfur dioxide ~nitrous oxide
e ) ) inversion : ~ pollution cope
cracking test- ‘ ‘ ’ L F
‘ " Materials ' area maps o " spinach
-F . ~clip board ponderosa pme seedling \
pinto bean seedlings ) v paper
: strips anti-oxidant " cloth : : o -
- _ bunsen burner and tripod weight scale L

T I
13
. &1

. . co ‘. |




PR

ERIC

Aruitoxt provided by Eic:

N

&ctivity 1

Activity 2

o«

Activity 3

Activity 4

Activity 6

Activity 7

~Activity 5

.

plastic . cylinders .
‘food wrappers " . plastic bags . .
foil label . : | weather map , "

Rubber strips 5/16 inches by 2 mc.hcs cut from Y mc.ht.s hy 9 inches by 1"1/6 inch sheets of
Ozone Sensitive test pads, Goodyear spe¢. No. 563-27303. This spgeial rubber should be
otdered from Goodyear Tire and Rubber Company, 1356 Tennessee Avenue, Cincinnati,
Ohio, or from the nearest Goodyear district sales office. 4

Three dram bottles for unexposed rubber strip-(available from a local drug store). -

STUDYING ACTlVlTlES OF AN AIR QUALITY REGULATION AGENCY -

~ Contact or visit a local air pollution authority or city health department . Discuss with
: representdu\/es the activities conducted to sateguard the community’s air quality.

.

Try to identify specific situations and problems. Send. class representdtlves to public
meetmgs and hearings related to air quality control. Discuss what decisions and responsible
dClIOﬂS students and student committees might thke to contriute to alleviation of air®
qualxly problgmsNdentify the means by which air pollution control is financed.

INDUSTRIAL INNPACT ON AIR QUALITY '

I3 U g . - ~ - . .
¢ . Students should become familiar with several kinds of  problems posed by industrial

discharge. Locate major industries which contribute to ‘z}ir quality problems in the region.

Visit industrial plants as a group or request plant representative to speak to the class abofit, -
* air quallly It may be helpful if students prepdu questions in advanc,e based on their own .

knowledge of local industries.

AUTOMOBILE POLLUTION SURVEY

Select an area of heavy traftic (Lall pollce department for information). Interview residents
and pedestrians around the area, ‘after preparing a list of questions in advance relatéd t

specific aspects of pollution; e.g., eye irritation, damage to plants, breathing problems. As a
result of the survey students mdy compile data and present it to local air quality duthormes
o newspaper reporters, or to the pubhc in the fc f/gm of a letter to the editor.

AIR POLLUTION METHODOLOGY )

Visit fofjal air pollutioncontrol laboratories or sampling sites to learn methods of monitoring
air pollutants. If this isn’t practical, have air quality personnel bring a portable unit to the

3

school to demonstrate procedures.

OUTDOOR BURNING OR INCINERATION

Incinerate samples of commen combustibles under a laboratory hood one at a time, noting
characteristics of burning. Use small amounts of slow burning substances such as wood,
paper, or a candle. Do not use volatile materx‘ng such as gasoline, lighter fluid, or alcohol!
Note if smgke is produced: Can it be burned? After weighing a sample, measure the time it
takes to burn Note residue remaining. Samples may be weighed after burning. Discuss
large-scale iricineration ,of various materials. Learn how your community disposes of
combustibles. If possible, visit disposal sites. iI" incineration is used, check for the presence of
air monitoring devices. Select a residential area to do a survey of incineration practices and
attitudes toward air pollution. Compare results with previous surveys of automobile and
industrial ajr poflution.

SMOG OZONE DETECTION

OZ()he,'ahmaj()r component of smog in some areas, has a deteriorating effect which shortens
the life of tires and other rubber products and harms the lungs. Perform a rubber cracKing
test of the presence of ozone. If ozone is present in smog, a cumulative test can be made by
hanging a bent loop of rubber (2 inches by 12 inches tied together and weighted down with
300 grams fish weight) outside’in a shady spot for one week, Also, the presence of ozone can
be demonstrated by inserting a piece of bent rubber in a flask of ozone. Deterioration of
rubber will be appargnt at the pomt of tension. Cdpauly of the rubber to stretch should also
be observed. | L C e
EFFECTS OF NOXlOUS GASES ON PLANT GROWTH

Expo% pli\nl seedlings (spinaéh, pinto.bean, and ponderosa pine) in small pots to a partial

L
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atmosphere of nlé(nc (SO2 + NQ) notmg the ettects on plant growth compdied to g group ot
control plasts. This can be done by placing a small jar of pas air naxture i a plastie bag tred

over the plant. Be certain to run a control on plants in a plastic bag contammg no ozone and
\
pl;llll\ C\pn\cd to oo ar. : - . .

v

_-PUBLIC HEALTH HAZARDS . : .

Ml _ e .
Contact a local pubhic health department to learn what mlmentsm your community Csuch as

alferges and resprratory. diseases may be cawsed or ageravated by anr pollution. Consder
mapping areas of concentration ot=ich alments and relating the results to the location of
industrial plants. Use focal public health and state board of health data tor thas study.

s
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_ Activity 9 S WEATHER EE'\‘E%N(,ES ON AIRSHLDS - I » "
'y, ' " L * Contact the aveather bureau to learn details of air Tnovement in yuur u)mmumtv See “Air
< - . . Pollution Expeniments for Jumor and~Senior High School Classes” (bibliography below),
' : »  Reqiiesta locabmeteorologist to speak to your class on_the subject. T —_—
9 ‘ " / When all the itformation has been collected and recorded, map the airshed locations and <
pollution core, 1f one exists. Establish the major sources of smog and consider possible ways
tacorrect air quality pmblems ¢ , » .
- . . . L S
.- Ap.pm&l . From an airshed map. have students describe some of the major influences affecting air |
?‘) ) quality in the region: Have students list common air pollutants in the gegion and their effects N
‘ on man. Identify at Teast tour effects of pollution on plant lite. Given a set of air quahly
conditions, the students should be able to predict the, eventual effects on the community
) _and be able to suggest ways to improve the situation.
BIBLIOGRAPHY
Books T Brester, Jack B. Environments of Man. Mcnlu Park California: Addnspn Wcslw Puhhshm;,
; ' “Company. 1968. : . . )
: e, , Munzer, Martha, et al.. Teaching Science thmuglg Conservation. New York: McGraw-Hill :
: : . < *  Company. 1960. . ' v ' )
. . Weaver, Elbert C., ed’. Scientific Lrpermwnts in Environmental Pollunun New York Holt, ‘
. Rinchart: and Winston. Inc., 1968, N ",
T " Articles - Carnow, Dr. Bertram W. * Pullutmn Invnt:s I)xscase ! Saturday Review. July 4, 1970, v .
: Audiovisual Resources Bewlre of 1l Winds. j‘llmstnp ang Mdnuul %phntudtc F11m urp P.O. Box 70, MQJ(.}ldm + e
‘ Branch, Elmont. New York 11003. o ‘
- 8 . - Pamphlets /. ~ Hunter, Donald C.. et al. Air Pollution [-xpemnents for Jutior and Senior High School >
/ Science Classes. Air Pollutign "Contrel Association, 440 Fifth Avcnuc Plttbburgb,
& ‘ .~ . - Pennsylvania- 15213, 1969. . N
: LI ; Air Pollution Control, Primer. Natiopal .Tuberculosis and R{:splrdlory Distase Association,
R . ,\ » A 1969, (Contact nearby chapter.). : \;} : .
E‘ X Air Rollution, the Facts. Nationdl Tuberculosis dnd Rcsplrdtury Dlscasc Assdciation, l‘)()7 -
E . (Contacwnearby chapter.) - - e
- Needed: Clean Air. (hanhmg. L. Bete (ompdny Inc.. Box 112, (,nenhcld Massauhusem' -
- 01301, N
\\ " Take Three Giant Steps to Clean Air. Puhln, Health Service Publu.dt\on No. 1551, U S \../'
' ’ Government Prmlm[, Office, Washmg?lun D ( 20402, N

~ | } CONSTRUCTING AN AIR POLLUT]ON -

a .
*Objectives As.a result of this encounter, the student should be able to: , 0
* - . . . . Y
1. Demonstrate a procedure to collect measurable amqunts of particles from the air. )
2. Identify some of the causes of smog and-propose possible solutions for their elimination, )
o ! 3. Demonstrate a prm.cdurc for measuring the distance of landmdrks from lhe schoolona * = ¢
‘ street map. o 3 ‘ ‘ .
Ratichale , - Snidg is a growing problem in many areas in Orégon. Too many peéople accept the e L
. [ f deterioration of the environmengeas the price ofipregross without being awate that methods
tor control or elimination of pollution are dleldblc ' T
The aim of tlns activity is to make the sludcnt aware of lhe smog pmblem and to |dcnl1ty a
.o, course of ‘u.tmn to reduce or chmlndtc it. " e ¢
Vocabulary : smog partu.lc. :
Materials street map , _ yardstick ; , N
one or more small buckct?' Beaufort Scale of Wind Force . e
*  ptring or narrow white tape paper tor wall charts o
o . : : .

ERIC | 16 L
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-Activity 1
Identification o¥
Landmarks

Making the Scale

. N I'
o
.
L]
- <
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: o
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Activity 2

s PREPARAT%N OF A SMOG INDEX

Luum. fandrifarks easily seen from your sdnool Begin close to school and go as far as you
can ste. Locate and mark these landmarks on a m.ip

Use the scale of mi¥es or feet faund on most street maps. Measure oft dxsldnu.a in cqually

distances between circles.

spaged circles from your school. Use tlu. tape or string which has beel} marked to measure -

.
[N

) \ -
a. ’ o f .
W s - .
e
./ Ty
] Marked tape or string
;
. BEAUFQRT SCALE OF WINIY FORCE ° o
N » . . |
Limits of ..
! Y Velocity _ .
- Description (in m.p.h.)
- & Beaufort of at 30 ft. Spccnficatlons for Use
Number Wind - above ground onland -
-0 Calm +less than ! Sn;pk;. rises vcrmally !
S Light Air 13 Direction shown by s‘mokc but not by
o . - wvind vanes. | -
N .
\ 2 . Light Breeze 4.7 Wind felt on fa&:; lcaves rustle; ordinary *
. e vane moved by wind. .
3 /S Q(y‘entle Breeze 8- 12/ ' lu}mmd small twigs in €0 nstant -+
¢ - . . mgftion; wind th\.nds light flag. '
4 Moderate Breezt 13-18 “Raises dubt and loose paper; small
M . ‘ - . branches are moved. . .
. 5 s b'resh Breeze 1924 Small trees- m leaf begin to sway.
6 Strong Breeze 2531 -t Lasge branches in motion; umbrellas used
. c . o with dlf:;:t]/lw N
s 7, Moderate Gale 32-38 . " Whole treés in motion; lm.onvemence
S L to'walK _agdinst wind.
. 8 Fresh Gple .. G946 .| Breaks twigs off trees: gencrally. mikes
h S . ' » walking difficult,
9 Strofig Gale - 47-54 Some structural damage. *
R {1 Whole Gale 5563 . Ttees uprooted; considerable structural
. ’ : > v damage. -
1S S Stogm 64-75 Widespread darhage. v .
12 Hurricane Above 75 . Severe wid :spread‘damage usually ®
e ) accompanizd by loss of life.
- . ) e -

i Depen%glg o its severity, smog l@lts vmblhty Lananks are'seen w1th varying degrees of .
clearnesS. Have the class make-its own smog index. Visibility of details on the landmarks
may be uged for this purpose\;(‘l?hotogrdphs taken on particular days may be mmmred with

. the smog i
t e

Keep a daily

of smog dens;ty e

dex getermined by the weather bureau for ‘those days.
\g\ idenced by V}mbxht.y.»

OTHER OBSERVATlﬁNS AND DATA COLLECTING

With eat.h day’s obseryationg ofsmog density. observe the. followmg .

. h 1. Any easnly identifi

smell, Try to locate its source.

~
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Appraisal
-U "
3
_ Mathematics
. * Public Documents
Audiov,isgal Resources
b |
Pamphlets
. . )
4 Q
[ . ' SR
) s 3
1]
~f
’ § 1)
Objectives
G g.
—~ -, !
. . ,
.7 S
- ERIC”
: ,
E‘

W ot —

. .
2. Wind dxrulmn From which dlru.tmn does the greatest source of pollution scé&{){ to

]
come’ . & 2 4 ;»“ :

3. Wind \pe ed. (Use Bmutmt Scale of Wmd Force.} At which speed is the smell great@st"
l(.‘d\( T r " . .
N e N . vy
4. The umount of fallout. (Use buckets made from plastic bleach jugs. Be sure t put an
inch of water in each bucket so that the particles are not blown out.) Place the buckgts
at vérious places around the school grounds. Filter the water and examine the c.ollec.téd
particles. «

.« v,

Which days eyes and nose are d“(.‘t.lt.d

6. Anyone who has dmu.ulty bruthmg on days when smog s huvy’ DtSLl’lbe his
symptoms. -

7. Dtgys of the year when smog conditipns are worst and best?

8. The season which has the worst smog conditions? . .
w
r

DISCUSSION QUESTIONS . °

For 1nfommtmn phone or write governlmntal agencies and use referenu.e works,
What is the composition of smog? , . ?
What causes smog to stay on the g g,mund" ‘ '

tht can be done to reduce smog? : ' .

Does your community have ar agency which monitors air pollution?

What instruments does' it use?

Does your comniunity have air pollution standards? . e
> Who sets these standards? ' . " . _
How are they enforced? T A ' ' V S

o

©No Yk

Show evidence that your Lommumty has or does not have a serious smog condition.

| S ]

List the sourcesy of smog in your Lommum’Ly\ . . 3
CURRICULUM RELATIONSHIPS - . '
Construct a gruph showing smog density w relation o wind speed.
BIBLIOGRAPHY - : '

US. Public Health Service. Take Thru’ Glant \rvps 0 Clean Air. Pubhn.atum ISS1. U.S.
Government Printing Ottice.

Beware of-lll Winds. Filmstrip and Manual Sophusticate hlm Corp.. P.O. Box 70, Meacham
Branch, Eimont, New York 11003. .

Hunter. Donald C° et al. Air Pollution Experiments for Junior and Senior High School
Science Classes.  Air Pollution € ontrol “Association, -44) Sth Avenue, Pittsburgh, .
Pennsylvania 15213, 1969, ] )

Air Pollution Control Primer. National Tuberculosis and Regpiratory Disease Association,
* 1969, (Contact nearby chapter.)

Air Pollution, the Facts. National Tuberculosis and  Respiratory Disease Assoualmn May
1967. (Contact ncarhy chapter.)

2

BURNHNG:AN LAIR POLLUTION PROBLEM

4
As aresult of tlns encounter-the student shiould be able {o:

1. h)rmulau tentative canclusions on what constitutes-acceptable and unacceptable forms
of burning among such practices as ‘trash burning, slash burning: held burning. and.
industrial burning

2. Identity the mdxﬁiuals groups. organizations, and agmues involved in pmhlcms related
to burning practices.  «

L4
3. Identity and describe the difterent pomts of view related to burning problems.
Yy i 4 N
. "g 8
N




~ @ ° Al
- ‘ . . »
Co. Rationale . "~ For ycar\ we have J\\umcd that waste disposal by blrning is a matter ot mdn ldlgdl concern.
. . However. we have rmulud the point where air pollution caysed by burning ot wastes musl
) be severely restricted by governmeny authorities. There is mach controversy involved in

regulations which aie proposed o1 now i toree. By examining the controversy on the locul

! lével from all sides. the student can gain c\pulcnu in studying such problems i a rational.
: . ' objective maRner. . . S
- - o
T Vocabulary B ~ field burning industrial burning trash burning
) Materials Air pollution measuring Kits. Free manual Jll‘lli[‘)urv kxperiments in Microbiology trom
) L Millipore Corp.. Bediord. Mass. 01730, Additional equipment necessary’, .
.. Activity 1 BACKGROUND DISCUSSION - | o . v

Discuss with studeits the qUulmn of, whether or not we really need wir pollutiof controls.

Assuming the answer to be affirmative Wscuss the vahdity of having restrictions«on all types
« of burning. from burning feaves in the Jall to duily burning by factones or mills m your .
’ locality. T this discussion your role s a teacher should be to help students to dentity
pmble}m\ related ml‘urnn&g”r proposed burning 1u‘ul.1lmn\

. s :
Activity 2 BURNING EVALUATION -
. T - Enlisting the aid of the science dcparlmull have students either as hud\ or in smaller .
* interest groups develop basic questions related to bmmn" Questidus to be answered might
‘ include the following: _
b L ’ .
. ¥, 1. "Is the smoke from all burning material equally harintul tp the &ll\lrl\llllhnl ,
- . > i 2. 1t not. how can“smoke from various, hmnxd materals be ranked m order of lhen eltegts

and potential dunger?

ERI!
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Activity 3 . . HELDTRIP ° ) "
_Take a series of field trips, as a class, in small groups, or 1nd1vxdually, to locations where
there is field, forest, or trash burning. Learn through interviews.and observation what ‘the _
waste problem is and what burning practices are t'ollowey

v " < Activity 4 FIELD TRIP .

Visit you? local environmental corltrol agencies, particularly those directly involved in and
responsible for enforcement of waste burning laws. Through interviews, assess the events
which led to the passage of these laws. State and federal environmental agencxes can provide
useful information. i . )

Activity 5 : ’ DEBATE

AIn class discuss or debate issues involved in the waste burning controversy. Consider whether
the public good and public health are more important than private gain; whether it is better
< ar not to have a polluting industry which provides jobs in a community.

— L A}ftivity 6 SIMULATION
o 4 Create a role-playing simulation to involve students using all the mformatlon accumulate
from fietd trips and other sources. - S

have been exposed to in this exercise, keeping in mmd what modern sclence is saying about
the harmful effects of waste burnmg and other forms of air pallution and also keeping in

Appraisal . “Discuss with students the possible relevance or validity of the attitudes and arguments they /
J mind vestéd economic- pohtxcal intefests. .

e . ..+ Have students through some form of 1ndmdual expiession (oral statement position paper,
. S film, video tape) explain how they would resolve the problem if they had the power to do
‘12 o so~Students should indicate how they plan to accommodate the various infe¥est groups.

: . CURRICULUM RELATIONSHIPS :

Science Determine different chemical pollutdnts most commonly emitted by various industries in the
N ' ‘ ~+_ community. See Actlvnty 2.

‘ ,L,?andage Arts Have students prepare articles for publication in the school paper They should reflet.t each
’ individual’s p()Sltlon on the burning controversy. (Also see Appralsal ) .
< BIBLIOGRAPHY , P '

Books . Johnson, Huey D., ed. No Deposit, No Return. Reddmg, M«sfaffd?tts Addison-Wesley, '
S Publishing Co.; 1969.

Weaver, Elbert C., ed. Scientific Experiments in [:nwronmental Pollution. New York: Holt,
_Rinehart and Winston, inc., 1968. . -

S Periodicals Griffin, C. W., Jr. **‘America’s Airborne Garbage.” Saturday Review, May 22, 1965. ' .

' ' _ Tufty, Barbara. *‘Poison Gas of Peace.” Science Newsletter, October 23, 1965.

Audiovisual Resources ~ The Division of Continuing Education Film Library, Corvallis, Oregon, hzst;’these films:
Air Pollution Day at the Dump : Problems of Con®rvation -Air

.

1%@CTING RELATIONSHPF‘\ S BETWLEN
SPEED,WIND DIRECTION, AND
AIR POLLUTION . | a

©

Objectives ’ - As a result of this encounter, the student should be able to: /'
I. mdsure wind speed by using an anemometer ..

Identify surface wirid direction by us1ng a wind vane.

5
3. Construct a chart which indicates wind direction and wind speed in relatumto the air
pollution index over.a period of three weeks. N
A :

5’/’\“

er ‘ . ' %
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Materials

Activity |
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Activity 3

o

3

o

3

4 pegs T

CONSTRUCTING A WIND VANE

@

(

anemome ter wind vane

pollution index N " wind gpeed (sce Beaufort Scale of Wind Force. page
wind diréction o wind b

4 paper cups - ' 2eye droppers ' ; .
<3 coat hangers 2 nails and stick 'of wood dowels

10 paperclips masking tape - .

1 stick 1 cardbotird arrow . T .

I tincan lid from No. 10 can
plastic cement .

.

PN

Wind ’is an important factor in man’s control of air pollution. This exercise \§ designed to
_ tamiliarize lhc’sludcnl with wind properties. § N =

)

RE IR

1. 'Cut a small arrowhead and larger tail from thin wood, plastic or tin can. If a can is used,

tape the edges to prevent accidental cuts.
Bend a coat hanger and cut off curled ends. e
Bend doubleroval loops at each end. The loops should be in line with each other.

Insert the arrowhead and tail into the loops. ] Q

medicine dropper or small test tube. ie

6+ If medicine dropper is used, close the smaller open eﬁdzgof the glass tube with an alcohol

o

or gas burner. When cool. insert it in the loop. . .

7. lInsert a long stiff wire into the end of 4 dowel and ptace thevane over the wire.

+CONSTRUCTING A GROUND COMP;&SS R -~

Find the balancing point along the vane and at that point bend a loop to fit around a

Make a ground,compass by using a compass as a point of reference Beginning at the point of .
reference. put a peg in the ground at a truenorth position. Turs around, walk two paces,

[ 4

dnd place a peg in the' ground indicating south. Locate cast and west in the same manner.
_Then place the arrowli€ad® e the wind direction finder in the middie of the compass. The

wind vane arrow will point in the direction from.which the wind is blowing.

How can the ground compass help to measure wind direction? When will the arrow chun%.
n

direction? Why is il important to know the wind direction” What happens when the wi

direction changes? Why is a compass used? What happens when the wind vane is placed in a

protected place? :

CONSTRUCTING AN ANEMOMETER | . - -

1. Strajghten out a coat hanger and cut oft the bent ends.

2. Bend a loop in the center of the hanger to fit the diameter of an eye dropper or small

test tube. ©

3. Bend the ends of the hanger into a U shape in opposite directions and parallel with the

face of the loop. The U should be of a size to fit the inside of a paper cup.

4. Using the paper clips or muasking tape. fasten a paper cup over the U at each ond of the

hanger.

'

- Repeat the above steps with another hanger. .
[< ]

_6. Color one of the cups with paint or crayon to tucilitate counting the number of turns the

anemometer makes every 60 seconds. »

7. Insert the eye dropper or test tube through the loops in the center of the hangers. using

masking. tape to fasten the hangers in t\l + shape.

8. Drive a nail into the end of the stick {or wood doWel); clip off and sharpen the end’of

the naif. making a spindle * \ .

9. To calibrate the anemometer. take a ride in a car om"a quiet road on a calm day. Sit next -
to the right front door with the window open. Hold the anemometer outside the window
at five miles per hour. As the car moves, count the number of turns of the anemometer
in 30 seconds and write it down: e.g., “5\miles per hour = 27 turns.” Then increase the
speed to 10 miles per hour and note the number of turns in 30 secends: repeat the

procedure at 15 and 20 miles per hour.

& (;”g &y

Vi use
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. T “ 10 Aft‘er calibrafion, mount the anemometer in the school.yard: where the wind can blow
- against it,

-

!

Small test tube
or medicine dropper

3 . .
: -
N 5‘;._
, W
= .
+ o "
¢ ) R . -
- . 4‘2 ) ‘/\\ -
. . " - ) N oy
. . » B [}
{ " a ’
. A . ¢ Se
’ e This anemometer glves only an approx1mdle measurement of wmd speed.
c- : Why is it important to know the’ wind speed? How can this instrumtent be used to record

wind speed? What common measurement is used to determine wind speed?, What happens
when the anembmeteg is In an open place compdred td a protected locatxon” '

Activity 4 - CHARTING DATA ' o R -
L ' Construct a chart so that the wind direction and wind speed are recorded at the same time
each day Yor a period of three weeks. This charts’-{;ould be devised so that the air pollution
index printed in the daily newspaper is also graphed.
. a What can be learned from daily records? Why is it important to keep- charts? Is there a
relationship between wind readings and pollution index? . .

14

Appraisal .Using the .data collected on the chart, make predictions that show a reldtlonshlp between
wind direction, wind speed and the air pollution index at different times of the year. For
» example, cqmpare fall to spring.

CURRICULUM RELATIONSHIPS

.

' - R

'Q . Social Studies Compare prevailing wind speed and direction_in your community to other parts of the state,
. T Is there a relationship between wind speed ands pollutlon in mdustnal areas, in fdrm
S communities? '
. Fine and Grapfnc See Activities No. 1 and 3. .
Arts ] , : .
|8
o ",

e
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Objectives’

C e

S
Rationale

Vocabulary

Materials.

Activity 1

4

- Activity 2 °

L=

VSDUND ABSORPTI

‘\'.l.

AND REFLECTION, S

A

As a result of this encounter the student should be able to:
1. Demonqstrate ways/that a sound can be* changed by absorptxon or reflection. -
2 »Demonstrdte t‘hdt plants absorb sound ' ~

~

Becduse sound in our world 1s mcredsmg at an alarmmg rate, man has develgped
to muffle or lessen it wuh acoust'lcal tile, rubber bumpers and other devices.

Excessive noise in our environment causes ph)asxcal and .mental problems. Sincd plants ogni;
absorb sGund waves, proper landscaping lessens some of the noise that is dxsturbx gtom

. absorption reflectiorr gecoustics T \ ¢
tuning fork : rubber eraser o
cardboard tubes from paper'.  © 6 squares of napped cloth 9 inches'by 9 inches
rolls (class load) » . . (velvet, corduroy, felt or wool) . o
12 glass jars o tumblers ~paper tissues, paper towels, napkins, scraps of cloth,; . .-
(uniformsize) = sponges _ e
“small wooden blocks - . class loadnplastxc cups * . B
percussion instruments’such as: . « | | . -
~ triangle , ¢ S e
tone block ' , o _
_maraca (rattle) - - . . : , ‘ B .
castinets | : ° ) , R .
Tbelt ¢ L L . '
" 'OBSERVING SOUND v oY

»

. ABSORPTION OF SOUND ' . o,

Distribute plastxc paper cups to students and ask them to voice acontinuous tone. At |
same time, pointing the cup opening toward themselves, have them move the cup forw
and backward slowly and observe the change in sound. They can feel the vibrations as. the:
sound reaches the wall of the cup and hear the'echo when the sounds bounce back. SR

17

Now have each student make a tone and press the, cup tightly over his mouth. Observe that
the'sound is muffled as it is absorbed into the cup. ' . .

®Place the rubber eraser and piece of felt or corduroy.on a table. Strike the tip of the
tuning fork tines on the eraser and place the base of the-fork on the table. Listen to the:"
humming sound. Have a student strike T@ fork on the eraser and place the base on'the’ -, ..
table. Repeat and’ place it on a piece of cloth. Listen to the difference. Have, other .
students repeat the procedure, but each time fold the cloth once to double the thicknss. ;
Notice that -each timeé more sound 1§ absorbed until it is finally absorbed con”*xpletely' Be.
sure to place the tuning fork on both the table and cloth each.time for comparison, B

—— - s Ve

O . . . K
- g = ..
Y . T v
.

, .
. ., \ . o i
Tuning Fork , N g . . A . -

2. Divide into groups of five or six and the each group place twoﬁvgl/ss jars on the. table
Stuff one Jar with paper towels and leave the other empty. 'L‘:apﬁom the side of*the, tw0
jars with*a pencil,,one at a timeand listen to the differences in sound. Let each s,Ludent
expenence the tdppmg . e . .

3. Divide the class into groups of five or six. Each student should have a cardboard tube -
Provide a supply of paper towels, napkins, paper tissues, scraps of cloth, sponge, number’
block, and newsprint. Let each student “hoo-oo-oo through his tube. Then stuff jt W'llh
whatever material he chooses and *‘hoo-00-00’ ’ through 1t agdm to see how the sound s
muffled. ' . , L . -

.




ERIC

Aruitoxt provided by Eic:

“Article

iy
4 .

Objectives . ‘e
» P

~ Rationale -

Vocabulaql *

Materials

.

R

°
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tudent strike his 1nstrument Then have him fold the. cloth and place
it around or over, he instrument and strike it again.

REFLECTION OF SQUND o -

- 1. Take the class to the gym, cafetorium, or dny otherr large empty-room. Let each student
' dQ something he thml(s will make an echo. Move to different parts of the room to see

where the sound is: ref]ected best. . g
2. Have a student stand at different places in the classroom and clap 4 pair of cymbals He
should hold the cymbals so they cannot vibrate by placing his fingersson top of the
metal. Discuss the’ dlfferences in the echo when it comes from different parts of the
~, room. . ). . ' BN
EFFECT. OF SCREENING‘SOUNDS e ' g .

Hav@ students on the school ground (with no vegetation between them) listén toa recosd or
other souhd; that can be reguldted by volume? Move to an area wherex hedge or some plant ~ -
is a screen between students and the sound. Have them détermine-if there is.a dlfference in

the sound level. (Note: Sound meters can also be utilized, if available.)- N S
This activity can be repeated in.a park or woodland area to show the eftect of dlSldnCC and .
screenmgs on sound levels. - o . % e ‘ ’
EFFECTS OF MATERIALS,ON SOUND _ o s ,f : ,

Using the tuning fork as described if Activity -1y classnfy materldls as (l) those Wh»IChV
.absorb sound and (2) those which do not. Test such things ‘as wood, cloth, plastic,

cardboard, paper, sponge, Lhdll(,bOdrd eraser, gldss cdndle metdl bool(ends a book, dnd - v
other available materials. . .

“Pldce an empty, cardboard carton, empty wastebdsket,\ large paper bag, and large tin carf in ~

front. of the room. Let each stadent choose one and’then put it over his head or face and ™ :

speak into'it. See if thc.{sounds are echoed ) 4 )
N

Suggest to students'an essay toplc such as, *“The Supersonic TrdnsporL This will give them
an opportunity to investigate the problems assocjated with the controvessial airplane which
Congress refused to subsidizg after about $1 billion of federal money was invested in it.
Spggest they learn the pros and "coms of the SST «nd why Russia as well as France.and .
Engldnd are goirig ahead with their supcrsonlc planes, ~ .

CONTROVERSIAL SOUNDS ~

- Place dll _thesmaterials you lldVC used in this exercise “on a table and let each student choose.
- two ()b_]CLlS to strike together to make a sound which can be reflected. Then he should
"demonstrate a way- -to muffle the sound . . el

o o ¢ A

~ Kryter, K. D > ‘onlc Booms from Supersonlc Tmnsport " Science, January 24,.1969,

NOISE AS A POLLUTANT S

Asa result of thxs enQy nter the student stiould be dble to: o

l, ldentlfy and list as many different noises as can be d1§l1ngtnSth ina varlety of settings.

2. Measure his own work -ouiput, both in quantxty and dccuracy, undet varied but

controlled, noise conditions.

As our population grows, living space becomes more crowded. Trucks planes cars, television
sets, and radios increase. There is some evidence that noise affects both physical and mental
health. - This encounter may help students understdnd the significance of noise and quiet'in a
classroom situation.  * .

-~

nensense syllables . “pollutant >
% note pads . ) penc‘ils " sound producers (radio, phonograph, electric motor) AN
' ¢ l
-, ’ . I)': 'J
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“outlined in Activity 2

LISTENING v - ;

Every student, equxpped only with note pdd and pencil, should spend 10 minutes ormore in
several places listening to sound. For example, the student may listen on the school grounds,
on a downtown street corner, in the hvmg room at home, inside a factory, in a repair shop,
or in a city park. The period. should be the same for cach locatjon. Students should defipe .
noises which are “pleasant,” unpleuSdnt and “neutral.” They should rate sounds
aceordmgly . ; o fe

EXPERIMENTING WITH NONSENSE SYLLABLES

A room’or laboratory should be equipped with one or more sources of “noise.” With no
hoise or distfactions, students should be given lists of monsense syllables and asked to
,memorize as many as possibje in a five-minute period, There should be no outside noise to
dlSleLl them The syllAbles need not be memorized in the order shown on the lists. At the
end of five mmules they should bevgiven two mmﬁlcs to write 4s many as they are able to
recall. The entireglist should fhen be written on the chalk board or projected on ascreen 50
students can: Lounf the number of correct résponses. They should Jabel their lists “no noise™

and put their scores on the papers, which should be saved for Jater use. Note:- A list of -

.r'b

.

nonsense syllables can be developed easily, or may-be found in most textbooks in’ ‘

experimental psychology Fntty syllables should be adequate, (I:xamples nur, alb, vit, taz,
kib, ope, ete'A

EXPERIMENTING WlTH NOlSE

Infroduce dxstraetmgﬁnolse (for example a radio talk show) to the room.- Begin with a
relatively' low volume. Give students new lists of 50 nonsense sledbles and follow procedure
. Again. have students save scored papers Repeat w1th the radio at
progressively higher levels of intensity, and other varying noise sources.

-

- RECORDrDATA IN CHART FORM -
Have students put their scores in chart form such as: - -
.4 ¢ .
: . No. Correct -
Radio .\ Phonograph | Motor Syllables Recalted
Low Volume | . N iy ﬂ““ . )
Medium. Volume ‘
Higher Volume ' ) ;
Very High Volume -

The student should enter in each block. the number of eorgcet responses made under the

circumstance.

Ask students to make a composite: “class chart™

and idenlify frends. Can they offer
explanations tor e individual results? Class results? .

1

Encourage student-discussion of environmental noise problems in our society and list them.

. CURRICULUM RELATIONSHIPS -

-
°

Study effects of noise on human behavior. See bibliography.

BIBLIOGRAPHY : . ‘
Ehrlich, Paul R. and A. H. Ehrlich. Population, Resources, and Environment. San Francisco:
W. H. Freeman and Company. | 970. )

Shurclift, W' A.8ST anél Sonic Boom Handbook. New York: Ballantine Books.Inc., 1970.
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" st A result of this encounter, the student should be able to: T
& 1.7 Identity three soil colors and textures.
) Make a chart showing the cycle of growing and decaying plants and their relationship to
Ay soil. ' v
3. Demonstrate through construction of a terrarium the interdependence of plants, animals, o
¥ soil. and water. Dy : . o '
A study of soils will help the student-understand land use and soil conservation. - L
soil particles - decay cycle charcoal serrarium hupe B
Aquarium tank or wide-mouthed gallon jar. )
‘COMPARISON OF SOIL COLORS : : . ‘
Tuk_e students on a walk around the school yard or a nearby field or woodland and collect
{ *soil samples. Look for soil colors. If variations cannot be found. have students bring soil ,
samples’to ‘class to compare with those taken. on the walk. Discuss factors that intluence .
color ot soil. - v ‘
COMPARISON OF SOIL TEXTURE ’ '
“Take the class outside to the school soil bank -or a place where soil is observable. Have each
. student take a handful of soil and work it in his hand. Discuss the feel or texture. .
. " (Entourage use of good descriptive words.) Then moisten samples. Does this change the feel?
Does it stick together? Is it like sand? Is it like clay? Discuss the particles. What are they )
¥ like? Would the soil soak up water or let it run through? Would it be good for a garden?
OBSERVATION OF PLANT GROWTH AND DECAY ‘ . . 23
On a wilk around the school ground name or “touch and describe” all the growing plants: .
Sit down and talk about what conditions plants need in order to grow. Elicit the
anderstanding that plants get nutrients and water from the soil. Walk fo-an area where there
: : . o ‘ o
R 28
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LY

As a result of this encounter, the student should be able to:

s
"

is decaying material such as a rotten log or roL@ leaves. Ask what j is happening here? Are
these things alive? Where do they go as they decay”? Do they change the soil?

Oh a Sardboard, have the students draw a picture showing the Lyule of plant growth and
decay. ) e .
CONSTRUCTING A TERRARIUM

The lCdLer suggests, “Let’s build a small world ot our own. What‘ﬂo you think we'll nccd to
make this worJd?” (Students suggest soil, plants, animials, water, air.)

“Equip the class with trowels, buckets, plastic bags and take-them out to collect materialyfor =~
their terrarium. They should find gravel or sand, Lharu).xl wood soil containing humiis, small
plants and tree <2~dlings, mosses, terns, lichens, and an interesting rock or two

Assemble the terrarium, having the students decide what should be put in first (one or two
inches of g.r.m.l or sand. to store the excess water). tht should come next? (Charcoal - to
" keep the soil from getting sour.) Thén add the*soil thrce or four inches deep. Plant the small
plants, covering the’ remaining soil wnth moss. -

Sink a small container or saicer mto the soil. Put water in- the dish and also sprmkle the
plants. Place rocks in pesition and cover the container thh glass cover or plds[u. suured
with a large rubbcr band. - :

Have students find animals after thé terrarium has been assembled. Suggest tlu.y look mr
such creatures as snails, g,rdsshoppcrs trogs lizards, beetles, and caterpillars.

Observe from day to day: -

1. The growth of the plants, : : C -<
2. “Rain™ in the 1 tcrrarmm : » v
3. Animals eating. '

Have the studcnts bring. from home containers (g,lass candy dishes orwide-mouthed peanut
butter jafs) and make their own terrarium. Let them find as many of their materials as
possible. Review pmu:durcs for assembling the terrariush, which may- he. the desert,
semiarid, or “rany " type. Use large jars, plastic bags. op whatever is available, Wluthcr the
terragium flourishes or not, it should provide a good learning situation.

CURRICULUM RELATIONSHIPS

Write creative sentences or stories about the'
terrarium.

féel™ of soil. Record daily observations of the

K . - -

- Mix paints to duplicate colors of soil samples. and mdkc a chart showing origin ot lecn.nt
colored soil. Sketch plgtun.s of plantssoil cycles. » -

SONGS.ON SOIL : _

American Singer, Book'l. '\h.w York: American Book € ompany ' ’

. Working d

. Planting My Garden T -‘ 4 :
Our Garden - . ' - _ - .
Planting Sccds _ : ‘
Little Sceds- =~ T S : B o

- Pussy Willow ' : :

.

Qo bty —

STUDY OF A SOIL PROFILE =~

3 .-

1. ldentxty the funutlon of soil. R

2. Obserye and record the calor. texture, structure and depth ot a soil samph. o

3. ~Betermine and-record the pH of e&«.h soil horizon. 'm , e
4. Medsure and record the temperature of each soil horizon. . '

5. Interpret data collected from observation o¥ the three soxl hbrm)ns and predict at least

o / °
two n.hard(.terlstlc.s which ¢an be found. ' » .
. ) S . ’ M ] (.‘v
.. o q > :
» &
P n ’ AW
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This activity is designed to acquaini the student with the characteristics of soil and the plant

lite each type will support.

501l horizon clay o

humus platey " .

soil N blocky - °

pH- granular v, -~
sand - columns ) . s
silt micromonolith :

alkalinity acidity.

ruler, yardstick or tape measure

jelly cups or plastic food wrap

stapler S pH soil kit (obtained from the U.S. Forest Servnce
cardboard, 3 x 7 inches LaMotte pH Soil Test Kit, §1.75)
thermometer interpretation charts ’
STUDYING A SOIL PROFILE o T

Locate or dig a soil pi§ on or near the sch001 grounds. Identify the three soil harizons or
layers. Usually a pit may be prepared by dlggmg a hole approximately 2 1/2 fget deep (the
depth is determingd by each soil horizon). Enldrbe the pit in width and length to
accommodate the investigating team.

After a soil pit has been prepared, have each student take a handful of soil and describe it in
as many ways as he can, involving as mahy senses as possible. Discuss with students theur soil
descriptions and formulate a working definitior of soil, either in written or oral form

Using the soil pit as the study areagask each student to look at it for three or four minutes
-and thes Wiite down all the thingyhe observes. Share these observations with the group and
Lompare them. The following questions are designed to md in the dnalysns .

What color differences were seen? :

How did the soil look 3t the thice levels? - 5 e

Why isn't the soil the same at each level?

How far down do plant roots go?

What happens to the humus level? ] ’ ' Ce

RECORDING DATA

At the soil pit divide the students into’ small work teams and have each ;ccord the depth of,
every horizon. This is done by measuring the distance of each layer with a tape measure,
ruler or yardstick. Have each team determine and record the color of every layer. Have
students feel the soil to determine the texture. and record it according to classification
sand, silt, or clay. As the soil breaks apart, ask i’ it is platey, blocky, granular or columnar.
Platey soil breaks into flat sections like siate; blocky soil breaks into- chunks; granular soil
comés apart-in small particles like gravel: columnar soil breaks into vertical sections. <

Have each student collect a specimen from every soil horizon. Fill a jelly cup with soil,
stapling the lid (a piece of cardboard 3 inches by 7 inches) on the cup; place it upside down,
marking the horizons-A. Boand C. Soil samples may be wrapped in plastic wrap, labeled and
glued onto cardboard if jelly cups are not available. This display is called a micromonolith.
What does the soil color indicate? Why is it important to know the texture of the soil? What.
does the depth of each horizon tell the observer? '

|
RECORDING DATA . ‘
1. Using a metal-tipped thermometer, have each team record the air temperature and then
predict if the soil temperature will be cooler or warmer, and why. Have each group note
the temperature G the three horizons, and record each on the chart. Compare the results

verbally and discuss why temperatures vary in the soil. Why is it 1mp0rtum to know the

soil temperature?

2.7 With a soil pH kit have each team test the soil for acidity or alkalinity and compare the
results for each horizon. Foll()w the directions given in the kit -and use the color
comparison chart to check if the soil tends-to be acid, or alkaline. Record the
information on the chart. What can be done to a soil that is too acid or too alkaline?

[y

What plants lﬂ(e to live in acid or alkaline soil? How can you tell?

O 2
1V

v

25




. " _ \ ¢ e

- Appraisal ' . .- Using the <hurts in this em.ounter haple Ld(.h studént ingerpret the data he g,athered from 7
o « . ‘ the study of soil horizons. ”lméve{zﬂmn should be written and then discussed. ind t
At s »compared with others in the class questions as the following might b asked: ‘ |
[ A . ' " How do texture and structure affect the mu‘yemcnt of water and air through the s0i]? i
\ - . Do you think the soil is fertile? Why? - ‘!;.5 _ , |
7 . <, CURRICULUM RELATIONSHIPS ' - . )
Secial Studies Investigate the problem of soil conservation in the 5tate or in Your county. Information may -
* ' be obtained ffom the county extension agent. What are thc_eifects of soil erosion? Haw is
soil erosion crgated? What does the federal government oftef in the way of aid to farmets to
’ combat soil erosion? Contact the State Department of Agriculture if you need more
information. -
Science, - Find out what means scientists have developed to bdl:'mc.e soils too acid or too atkaline.
S 7 . ° Devdop;m experiment to demonstrate the eHec.ts of soil pH on plant life.
£
Language Arts’ Write a few paragraphs about the lmportdm.e of soil to huMan and animal hte prress the
' ,} : P meaning of soil to,you in a poem. Personification might prove interesting. )
’ Mﬂe and Graphic Arts Draw a diagram ot the so% using crayon.'Match texture and structure, if possible.
' BlBLlOGRAPHY .
Books . Milliken. M:zrzaret, Austin Hymer and Ernest McDonald. Fteld Study Manual for Qutdoor
. . Learning. Minneapolis: Burgess Pubhshmg-Co 1969, .
- (1) Information on Soil Profile ©  ~ * )
Sketch your soil profile, label the horizons and re§ord the data.
a6 | PROFILE SKETCH . " paTAe
’ Contents of Duff:__ °
“~ y
. e ., Depth " to
) A. Horizon : ) D R
. . . Topsail: Depth ________“"to . Color._
Texture: Sand Silt : ' Clay
o Structure: Columns .. Blocky ___ ., .
° - ‘ . ’ 'Platey -~ a - - —— . Granules —
) pH ., Temp. __ OF, Plant ‘Roots
4
v i gt e — S —————— s
‘ - 1 B. Horizon ‘ h
e . Subsoil: Depth ____ " to -, Color
. C Texture: Sand Silt": . Clay . ‘
# . . Structure: Columns — _.Blocky . o, 7 e o
Platey . Granules ' s
. 4 pH . Temp. - bl-‘, Plant Rgo_ts _
. v £ .. . v ooa
e €. Horizon ' S . .
Parent: Depﬂ} ” to “yColor .. T
' 3 N ) Material R i o . . o
) - Texture; Sand. . ., Silt Clay - A »
= Structure: Columns . S, Blocky . ___| o
- - : ¢ Platy Granules .
- N ) o - : pH Temp. . Plant Roots
N ' ' . o Type of rock in the bedrock: _" ,
Q < o . S .
ERIC - | | N 31 : ~
- . - - ®
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(2) Analyzing Soil Data g
The following information will help you interpret the data collected
from the soil profile and enable you to answer the questions in Section

-

Deep (42"
Moderately deep (20"

A. L:ffects of soil depth on plant growth and water. storage.
and over) excellent plant growth and water storage.
42"")-good plant growth and water storage.

, Shallow (20" and under) -poor plant growth and water storage.

B: Effects o\::oldr on soil (use Munsell Color chart)

-

Soil Surface Color Amount of d Erosion ' Available
A Horizon Organic Material Factor Aeration Nitrogen Fertility
Dark (dark gréy, greyish; -{ Excellent . Low Excellent Excellent Excellent
brown to black)
Moderately Dark . Good Medium | Good | Good Good
(dark grey, dark brown; . S -
to dark yellow -btown)
. Light (pale brown, yellow; Low d High Low Low Low
brown to yellow) . )
L L ] -~
Subsutface Scil Color (8 Horizon) Condition
Dull Grey Water-logged soils, poor agration
(low rainfall soils)
Yellow, red-brown, black Well drained soils
(forest soils) .
Mottled grey, brown or ycllow Somewhat poorly drained soils
) {humid soils) i :
(3) Effeits of Soil Texture »
o":a A
e Water-holding capacity | Looseness
Sand A Poor Good B
Sitt Best Good
Clay High Poor
. R . (low availability to plants)
(4) Effects of Soil Structure o
Type Penetration of Water Drainage Aeration
columns . good good vertical . good
blocky ~ good moderate moderate
granular . good 8. best, best .
platey (low rainfall soils) °  moderate moderate  moderate

14

«(5) Effects of pH on Soil
Plants nced many food elements in order to grow well. Ihesc include
nitrogen, phosphorus, potash and sutphus. The amount of pH deter-
mines how readily plants can get these elements. .

P

1 ’ 4.5 ¢

65

7 8.5

I |

o
14

L

(1 to4.5s too
“» acid for most plants)

Example"of plants in pH range:
.pH 4.0-5.0: rhododendrons, camgllias, azalgas,
pH 5.0-6.0: pines, firs, holly. daplthe, spruce, oaks, birch, willow

. pH 6.0-7.0: maple, Jnountﬁln ash, punsy, asters, peaches, urrots, lettuce

(Most plants
do best |

3

pH 7.0-8.0: beech, mock orange aspdmgus.

. (8.5 to 14 is too alkaline

here) * N formost plants)

>

blueberr;es, fern

.27




(6) Effects of Temperature on Plant Growth
Plants do not grow well when the soil is too cold or hot during the
- growing season. The following chart applies to most of the soil
temperature zones. L

-

Y

Soil Tempemturé\ Growing Conditions

Less than 40°F . No growth, soil bacteria and fungi not very
active

40°F to 65°F . Some growth
65°F to 70°F Fastest growth
. 70°F to 85°F Some growth
. Above 85°F No growth

-

SOILS AND LAND USE

Objectives As aresult of this encounter the student should be able to:

1. Identify three different plant types and the soils in which they grow.

2. Describe three kinds of soil texture. ?

3. Construct a chart,‘f'or plants growing in each type of soil texture for a period of three

weeks. . . .

“ -~ : .

Rationale ’ Soil varies in color, texture and components. These differences cause variation in-the growth
of vegetation.

Materials 3 bean seeds sand'y' soil  clay soil silty soil paper and lens
o ) : . ; . :

28
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e

Activity 2

Activity 3

Activity 4

- Appraisal

Language Arts

Fine and Graphic Arts

Social-Studies

Science

Books -

COLLECTING SOIL SAMPLES L

Walk around the school grounds or its vicinity and observe the types of plants grpwing in the
area. Determine the kinds of soils that three different varieties of plants are growing in,

By observation learn how the soils differ and how they are alike. Are they sahdy, silty or

clayey? Base yourjudgment on color and texture.

DESCRIPTION OF SOIL * : "

If the three kinds of soil texture cannot be located around the school area, have students
bring samples of each to class and describe the texture ahd colors whlch they believe are best
for growing different kinds of plants. .

GROWING SEEDS IN DIFFERENT SOlLS

Have the students plant three bean seeds in three types of soil. Before planting, soak the
seeds overnight in water. Water the plants for three weeks with an identical amount of water,
and see that they gbtain the same amount of sunlight. Observe chariges (if any) daily at a
given time and record them on a student-designed chart. ‘ :

SUMMARIZING OBSERVATIONS : E -
After observing and recording the growth of the plants, have the students record in written

* form what they learned about soil texture. Which soil holds water best? Which soil produced .
the -best growing plant? Why? Which soil would be best for garden use? How should the soils -

be used in order to make the best use of the land?

v

Usmg the information on the three types of sorl describe what could be done to increase its
“potential. If possible, a field trip should be arranged to a nearby farm to see if land is being
utilized to its fullest poténtial, _ R -

CURRICULUM RELATIONSHIPS

Describe the feel of the different soif types Describe how land can be managed for its

highest poten{tal Describe how you would feel if you were_a plant in one of the.soils {a

personification). Write Jettérs to the Bureau of Land Management State Department of
* Forestry, or U.S. Forest' Service for information on land use in your immediate area.

s . 0
Paint a picture of the soils, matching color and texture and plant life found in each soil type.

Chart the growth of plants using various measures, ‘i.e., measure in inches as well us -

centrmeters

Find out how the land in your county has been used since it was settled by white meif.
Confpdre this land use to the way the American Indians of the region used land.-Compare it
to land uses of people in other countriesy

Learn what suentlsts have developed to add to soils to enrich them. Identify the processes
through which soil is formed and degraded; i.e., rendered unusable by man.

BIBLIOGRAPHY '

Milliker. Margaret. Austin Hamer, Ernest MLDonald Field Study Manual for Outdoor
Iearning. Minneapolis: Burgess Pubhshrng Company 1969.
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Objectives

¢

-

Rationale

+

Vocabulary '
Materials

Activity 1

Ve -

ROCKS AND MINERALS IN MATERIALS

As a result of this encounter, the student should be able to: .

1. Identify different surfaces found on the school ground. .
3. Describe three rocks and minerals on or near the school ground.
° ' o ’ ! .' ! . .
3. List the importance of several rocks and minerals we use. , : \
4. Distinguish between animals, plants and minerals.
Before children®can understand why nonliving things must be conserved. they must learn”
. that they are a necessary part of our environment. Life depends upon the interaction of the
living with the nonliving world:®
&
mineral rock surface’ :

modeling clay natural clay sand water

DISCOVERING DIEFERENT SURFACES BY TOUCH o

Walk around the playground and list as many surfaces other than grass as you can. Use as
Jnany senses as pussible to &%ribe what you sec. (Qiscourage tasting at this time.}

r

. Isit hard or soft? : K

2. What color is it? ' : )

3. Dyes it feel warm or cold? P

4. Does its temperature changé when the sun shines on it? )
5. Is it natural or man-made? How can you tell?

6. Can you guess from touch or sight if the materials are hard or soft?
7. Does “black top” feel hard or soft? “
. o
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7. ‘. .
Activity2 COMPARING SURFACES OFF PLAYGROUND AREAS -~ " -~ ' .» |
' Walk across the nearest sidewalk* or trail and dlscuss the surfaces with the same line of
S . . questlonmg asin Act1v1ty ) D ' ‘o 7 . LA
. : v -
Activity 3 | . EXAMINING BRICK AND STONE . - T .
4 o . Walk outside the school to examine brick and stone: . o 4 o
1. 'Is it rough or smooth? ° ‘ o ’ I
P o 2.+ Is it hard or soft? - . '4_ - . v,
* k 3. What colors can you see? ’ .
© & Does it feel warm or cold?
. v 5. Are they all the same size? , ‘
i 6 Why are brick walls so strong? : % -
Activity 4 .. - ) EXAMINING SCHOOL PLAYGROUND EQUIPMENT ‘
¢ i Examine the school playgrourtd equ1pment As a class project, dlSCUSS and descnbe in wrxtmg
the various implements.
° 1. How do they feel? "~ : - . .
2. Do they change temperature from mornmg to evening from a hot day to a cold one?
: 3. Are they.soft or hard? ' ‘
' 4 Do they have different shapes" e . ¢
g ' 5.. From what are pipes made? . °
34 " Activity § . EXAMINING AN AUTOMOBILE B | -
. Examine the teacher’s auto; discuss and record what you see.
I. Is most of the-auto hard or soft? How does it feel? . ‘
2. Is the car made of the same material as the school building or the playground
equgpment"
3 tht makes a car move? Can you tell by lookmg’ )
4. Ndme other velmles that are powered by this kind of fuel.
. N . = 3 .
Activity 6 EXAMINING TOOLS , o
' Ask the custodian to bring some of his tools to class and explain their importance to his
work. Tell all you can about his tools as a class pmJeu Are they made of materials used in -
construction around the school?
. . \
Activity 7 - | MAKING BRICKS _
. Have the students make a brick. Gaher clay from a natural clay bank and sand from a river
I, bank. Mix the two with waler. Shape into a desired form. Bake in a kiln, oven, or in the sun.
Activity 8 ~ MINERALS ) *
' : List roek and m"ineral types found around the playground. Discuss how minerals help us.
- Appraisal .. Draw a-picture of three different kinds of rock and minerals found on the playgroun(i, Tell o
’ the class about three kinds of minerals and their use.,
' B ) Describe how bricks are made. ’ ‘ ® ]
Tell how the LUSlOdldn s work has been made eaéler be/iuse of the use of rocks and
- . minerals. _ : v
. . /
. CURRICULUM RELATIONSHIPS | o, .
Language Arts . Write a story about brick after”investigating how it is made. Write a short poem about
‘ “ minerals and/or the use of minerals. erte a story about the use of various minerals. ’
Fine and Graphic Arts * Draw pictures of the school ground equnpment. Make some things using clay:
Qo . ,' '




ROCK OUTCROPPING- o
) ‘ ., 'Objec'aves _ As a result of this encounter- the student should be'dble.to A

- 1. Describe the characteristics of a rock outcroppmg and suggest its type (metdmorphrc
igneous, sedimentary) based on specific criteria, :

2. Suggest at least one possible commercial use for this type of rock

3. Suggest how the rock became exposed.. - .

- Rationale M From rocks we get much of the soil whith sustains life. There are places where bed rock
A : . sticks out from under its soil cover, revealing its structure and makeup. Many things can be
) ¢ determined by studying rock outcroppmgs Some knowledge of metamorphic, igneous and

_ sedimentary rocks.is a prerequisite for this dctrVrty This basic mformatron is available in an

. ' ' encyclopedia. R

Vocabulary S .~ sedimentary metarnorphic igneous erosion - outcrop
Materials o hand lens G-pick and chisel shovel pocket knife sketch“rng materials

e Activity- 1 ' OUTCROP OBSERVATION _ » ' .
X : . Locate a rock outcrop and study thg area around it. Try to find answers to the following

. ’ questions: Why is this rock strckmg out and naot covered by soil? Has the soil eroded away? -
¢ Is there a stream or.river that has cut down through it? Has man cut into it to make a road?

Is man extracting rock from it as a quarry" Was it pushed up by some kind of volcanic ,

action? »

Activity 2 . OUTCROP lNVESTlGATlON
‘ .. "Take a close lodk at the rock rtself Is it hard? How hard? Can you seratch ft with your
, fingernails or a knife? Does it have layers? Is it all one color? Is:it fine or coarse ‘grained,
? sandy, pebbly, gravelly, or a combination of any of these? Is it ddrk or light in color? What
. -do theseﬁharacterrsucs tell you about the type of rock? -

. Using your G-pick and chisels, chip off samples to take back to the cldssroom for future use.
Look very closely at the fresh break and inspect it with the hand lens. You will be able to
see the grains and crystals much more clearly. ‘ '

Activity 3 OUTCROP UTILIZATION

. Take the students to an area appropriate to a,discussion of the following points: Are there
~any possible uses for this kind of rock? From what you know or can find out, could-this

. rock contain mineable minerals? If so, would they have to go through a réfining process

4  before they were usable? Are there any refineries or smelters in your area or would the -
minerals have to be sent a lung way? If there are no mineable minerals, can the rock be used
commercially for anything such as building, blocks, gravel, or concrete? Is the ground in this ~

v

,@',\

' area being used for a better purpose or c.ould rt be? ' ) /
Appraisal Write a description “of the area visited whrch covers the three problems in . thev
objectives— observation, mvestrgatron utilization. Have students suggest means to’ prevent
erosion. ’ ) .
« CURRICULUM RELATIONSHIPS . ° N
Fine and Graphic Arts At the rock outcrop sketch or paint the area. ;
Language Arts Write a prose or poetic impression of the area. _ ’ PR ‘
Social Studies- Take a elose look at the community around your school. With the. help of-a geologrz.al map
determine what kinds of rocks are found under the buildings. Is this a type that forms a
- ¢ good foundation for building? Are there problems arising from buildings resting on unstable

rock? How would one go about learning what type nf rock is underneath an area where
building is planned?

Science What measures, if any, would help keep the so,'ryi'n the area stable?

i o . . - . D
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' OBSERVATION OF A MINIATURE R

Ed

ECOSYSTEM -

As a result of this encounter the student should be able to:

. B . a

1. ldentrfy ‘places where soil supports plant life.
2. ldentrfy animals or signs of animals living in the soil. |

3. Describe living and nonlivifig things found at dlfferentsorl levels.

4, Record the types and number of plants and animals observed in a given area,

An ecosyster is composed of living plants and"animals and nonliving compofents such as
il air, aud water, See Part | of the handbook. All interact with.each other and-are éssential
to maintain the life of the community \

.

Ever¥ human being is an integral part of an ecosystem..

This encounter is designed to show the dependence of onoe organrsm upon all the others in its
ecosystem. °

o

biotic ecosystem Jorganic inorganic L o
- paper hula hoop or - marker equal in size to a square fQot ‘ Coe
pencil . - cardboard o 7 ] .
glue - handlens . .

OBSERVING A PLOT OF GROUNBD;

Take the students to the school grounds or whereyer there is at least a square yard of earth
for observation. This area of living and nonliving things constitutes an ecosystem

Have the students observe the area with hand lens, then make a record of living and

nonliving (organic and inorganic) things, and the number of each whrch can be seen on the

surface of the ground. Discuss with the group: ¢ :
., How many different kinds of animals they saw.

2. How many kinds of plants there .are in the area and why there are no more.

3. Ways in which these plants and anrmals benefrt each other by living together

4. Indications that the soil can support plant life;

.
- i

ORSEEV]} NG SOIL COMPONENTS ' ’ )

Tdke the students out of doors. If possrble return to the place where Activity | was -

conducted. Have each student again observe the organic and morgamc thmgs found in the
soil at 3 depth of one-half to two mches °

1

Discuss as a group: .
i. How the organic and morgamc things found beneath the soil drffer from those on the
surface.s . N

2. What, if anything, they add to the soil.

ART AND WRITING

Have the students collect decayed and nonliving things and mount them on uﬂdboard in the
form of a collage. Have them write a cinquain about the collection. A cinquain is an
unrthymed poem of five lines, with two, four, six, eight, and two syllables in each line
successively. For exdmple: » '

The soil

Isxich and brown.

Decomposing for change,

It gives home and food. In short, it

Gives life. o . .
Have a student pick an area and study its ecosystem. Compare this area with the one
observed on the school ground. How are they alike? How do they differ? Are the same plant’,
and animal types found in both? ,

4

. . -

b
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R | . CURRICULUM RELATIONSHIPS

Science . Find out the names of the plant arid ahimal life observed, and what happens to the soil over
., a glven period of time. ‘ :
‘ .Mathen:atics . Prepare a graph showing the number of organisms by soil depth. Calculate the ratio between '
. ) - animal and plant life in.one square yard of land. Does this ratio always hold true? Can you *
offer a reason for this? ) e
N Social Studies Top soil is a priceless item. Contact governmental agencies and attempt to find out what
conservatnon techmques are employed in Oregon to maintain top soil. o .
B )
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" © Objectives

~ Rationale

i

+'Vocabulary’

Materials
. Activity |
J} " Shapes

LRIC

o

$

’ “

GETTING ACQUAINTED WITH TREES .

A\ a result ot lhl\ cnmun ter. the student should be able to:

- Draw a chart \hm\m; deciduous and coniferous trees. their \h.lpc .uuihk.nu n \\mlu
and sumimey . . . :

2 Name Tou®haracternties all trees have m common
3 [)C\Lnbc a tree s appearance i cach ot the four sedasons.

l‘uu \cr\n any unpundnl function in our personal fives as sources of Tecreation and pleasure,
and they are an important ¢lement m-the state economy. Oregon s the leading lumber

producing state in the nation.

deciduous - coniferous identitication l\c;\' -~ saphng © '\*i‘n‘dllllg ,
tree samples” -~ red paint ’ :

E-d
THINGS TO l)O WITH TREES ) )

Ob\crvc and mmpan the shapes of trees. How many ditterent \h.xpc\ can you Tind in the
“trees in the school vard. in the aty park,in a fnvonite woodland ike” Are the Shapes
triangutar, column-ike. evenly tapered. low and spreadmg. regulan. megular? Fid two trees
with: dl\lmutl\, different shapes and sketch them. «

I

]
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Branches - - ~ In how many different directions do trees branch? Hoew do the branches grow out from the

tree - straight out, out and then duwn, out and ¢hen up at the ends? Find two trees whose "
‘ branches grow differently and sketch them. .
- Foliage How many difterent textures of foliage do you observe? Do the leaves grow up from the .
, : branches or down? Do they grow all along the branch or only at the ends? Do they hide part ’
\ - , ) : of the branch? Find two trees with different textures and sketch your impression of them.
. R " t &
Colors — How many different colors do you find in the bark and leaves of trees? Observe a tree at .

various times on a sunny day and compare the light patterns. Sketch the designs and patterns
made by the shadows of trees. ..

Lo

Bark . ) How many different textures can you find in the bark of trees? Make bark rubbirigs on paper
. .. with crayon. - °
. @ .
Activity 2 CLASSIFYING LEAVES .«
Bring eight to ten leaf samples to school Lay them out on a large table, and ask the students
» to divide them according to this sequence of differences: color, feel, shape, and size. (The

sequence may be varied.) Have the students state the reasons for their division. Then have ’
them coghtinue to subdivide u@til only one leaf is in each group. Construct with them, in
chart form, a dichgtomous key for identifying these leaves. It might look like the following:

: . needle like 4 | . big and flat 4
+ -
. - round and \ o
smooth 3 . . s @
.o, shaped like
. I shaped 2 ahand 2 -
° needles in ' single I . ' ' R
’ bunches 2 ' needles 1 : o U .
' ’——‘ smooth rough l I P
' edges 1 _ edges 1 spread-out skinny 1
2needles 1 tuftof - fingers

needles 1 0

Then take a walk around the neighborhood, finding other lgaves, dnd put them in their place
on the key.

Activity 3 OBSERVING AND IDENTIFYING PARTS OF TREES J

Have the students observe trees on the school ground or in the neighborhood. Ask them to
crush a leat and smell-it. Have them li¢ on their backs under the tree and look up, then at the
ground under the tree. Do they see the roots sticking out above ground? Have ther identify
the various parts of a tree as in Activity 2.

Activity 4 MEASURING TREE GROWTH

- Early in the fall, have your class “adopt™ two small live trees growing as near to the
classroom as possible; one should be deciduous and the other a conifer. Let them devise their
own-names of the trees such as ‘“‘hand-shaped leaf tree,” ‘two-needle tree,” “‘white bark
tree.” Make a list of observations about each following guxdelmes in Activity I. Measure the -

" tree’s height and its trunk circumference at ground level. Mark trees with red or white paint
‘at the end of a branch. and periodically through the year record changes in shdpe color,

- height, and other characteristics.

i

£

e

Appraisal o . Predict how big lht. two dd()Dled treés will be in 10, 20 or SO-yea‘rs.oRelate this to students’
' gmwlh . R : _
.s Studehts choose a ‘tree lhey would likesto have.in their own yard and tell why.
. CURRICULUM RELATIONSHIPS .
\
Language Arts " Write a description of a leaf. Write 4 haiku or cinquain about a treé. ™
" Fine and Graphic - Mdke d detailed skétch of leaves, bark, twigs. Compile 4 series of drawings of ‘ddopted .
Arts © T Lo trees ‘through the seasons.. .Make drawings of bark, charcoal, leaves, flowers using only natural .
X materials. . _ » ,
. : o R
- Mathematics . Keep a detailed record of growth of a tree-with a graph. Use a calepdar in recorfing data.
5 : : * C s ) L
e A1
) le.&
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| - BlBLlOGRAPHY - . | [N
- Books 3 Platt, Rutherford. American Trees: A Boa/c of D?scovery New York: Dodd, Mead and Co.,
., - 1968, R ~ . Co
.
- : . ,Wood, Lucille F. and L. B. Scott. Smgmgand Rhyming. Boston: Ginn and Co. RS
PR . . Y .
v 7 Knowing Your Trees. Washington, D.C .: /‘\\nencan Forestry Association, 1965. . ’
’ &

‘ ' SingingFyn. New)York. McGraw-Hill Book Co., 1961.

USES OF TREES . ¢

A

Obfectives < As a result of this encounter, the-student shiould’ be able to: Va . . .

1. Name three kinds of food we get from trees.
2. Name two products othet than food we get from trées.
3, ldentify three ways trees help moderate weather.
4. ldenufy two ways in whn.h trees lmprove the soil.
, . 5. Desu?ibe aesthetic values (TNQt; y ' _ ’ .
1 ' )
Rationale Our children need expenences thh will lead them to the dxsmvery that trees should be-
. . _ rotegted because they are both useful and beautiful. - o
Vogabuiary °~ /:Q board feet diameter windbreak humus aesthetic R A
. Materials + . sgmple crosscuts of g tree - . old Christmas tree o / o
. . S ontainers to collect rdmfall . bean seeds - "
o Activity 1 .,’,' TREES AS A FOOD SOURCE : .y R
8 Take the students for a hike around the school ydrd neqﬁ‘nborhood of neatby woods. Say 45

“Let’s look for animals whose homes-are in or near trees.” As these animals are observed,
look for their sources of food. Where do these th.ngs grow? Do we eat anythmg that grows
on trees? Try to find nut and fru;t trees. .

' /
. . ' Provide two edible produuts from trees and arrange for the class to sample them.

Activity 2 WOO0D PRODUCTS AND OCCUPATIONS S ) .
T Discuss with sludents what their fathers do. How many are Lonnected in some way with the ° )
forest products induétry? Walk around the neighborhood and observe what the houses are '
* built of. Haye them list everything in the classroom that is made’ of wood. Make a large.
mural showmg products made from wood, or make a collection of different kinds of wood.
‘Read in class accounts of medicines such as quinine that are derived from tree

Activity 3 : * DETERMINING AGE OF TREES )

Look at a crosseut of a tree or stump Have students deduce what rings mean and then count -

o ~ them, thus Eetermmmg the approxiriate age of the tree. )

Activity 4 . TREES AS SHADE : B . A

a On a warm sunny day. take the class outsxde to a sunny spot away ‘from trees Ask the . R
students how they feel. The suggestion will probably be made that the group move-to the

shade, Walk around and look at different trees, let children decide where to sit. Which side
of the tree is shady? What size and shape of leaves give the most shade? Skelch sun and

shadow pictures. v : . L
Activity 5 TREES AS SHELTER ‘ N ‘ o R
’ Ona rainy day, set out two containers to colleut rainfall, one under a tree, one in the open.
. ' Compare the results. - :
Activity 6 TREES AS WINDBREAK

" On a windy day, observe the wind first on ‘the leaves and branches of an unprotected tree,
and then on a tree in the midst of a grove. Why do people use trees as windbreaks? ’

‘ Activity. 7 . TREES AND TEMPERATURE . ' o .
|
]

*Periodically during the year take the temperature of the air and the soil in an open spot and
under a big tree. Record the data in graph form. Do the lines move logelher" Make
observations of the effect of a tree on temperature. stcuss the ﬁndmgs :




Activity 8

- Activity 9

7
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Language Arts

Fme and Graphic B

Arts

Social Studies”

Mathematics
™~

‘Appraisal

Objectives

Rationale *
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v
@

o

i

". TREES'EFFECTONSOIL =~ L . .

en spot and some from under L
le. Observe and record plant« . ‘ .

"Take samples of soil from the sehool ground -some from an
atree where the hymus is obyious. Plartt bean seeds in each sa
appearance dnd growth.. ’

) PRESERVATION QF TREES . )

I3

. ' .
- . ® *

+ Play a simulation game with the students. The, problem:Some trees must be cut down on.,
the school groul’ld One gpoup cin be the school board giving reaSons for the cutting, anotg:;\

group foresters deudrng which trees shoul.d be cut, another group Citizens tryin save t

trees. . .

°CURRICULUM RELATIONSHIPS . - . - )
Write a creative story-about what our school room would be like wrthout any wood. Write a

hlstqry of the life of a tree, say, a Douglas fir or ponderosa pine® . .

Draw o food chain involving a plant or tree lrvmg on the school ground Mdke crayon
rubbings ofuwss sectioms of treés. . o

Learn about the significance of the forest products industry in Oregon. If there-is a situation-’
invglving the destruction,of trees for a new highway, housing development or other Lhanges
in your community, learn the facts, write letters to'concerned agencies, become involved!

o

Learn how to estimate the height of a tree with a stick. Learn measurements of rainfall
activity and draw monthly charts. ’ .

INSTRUCTIONS FOR MEASURING MERCHANTABLE HEIGHT (fF TREE

W,

1. Choose a stick the same.length- as the distance from

‘your hand to your eye with your arm held out straight

in front of you, parallel with the ground. . o -
Now hold the strck upright to form a right angle. s

3. Select a point on the tree where " the merchantable

portion (that usable for lumber) seems to end. '

4. -Still holding the stick upright, walk backward from the

tree, on level ground, sighting across the upper end of
* the stick'until the cutoff point comes into view.

h
}
N

A

o ”' ‘Terchiantable

é’ * herght

$° The distance from the.tree base to the viewer will equal
the distance from tlie base to the cutoff point,

3
o

Write a poem about a tree you like'
Describe thl life would be lrke rf there were no trees.

TREE IDENTIFICATION , :

. As a'result of this encouriter, the student-should bé able to:

I. Classify trees as broadleaf or conil‘ér .
2. Identify common trees in the u)mmunrty by shape, bark, leaves. seeds, and other
drstmgunshlng features. : ‘

Since trees are vitally important in the economic and recreational life of the Pacific
Northwest, students should be able to identify them:. .

"
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\7‘ . In this lesson “a tree can be defined as a woody plant at least eight feet tall having one ’
, ’ well-deﬁned stem and a more or less definitely formed crown. .
‘ Vocabulary bract bundle * lobgs - leaf Yeaflet ‘ comfer broadleaf species
. Ma'térial§ ) magnrfymg glass i leaves and seeds as needed . - ' ] 4 ) . 1 R
. [ K} - . . 3 " . .
R Activity 1 . OBSERVING TREES IN-DIFFERENT SEASONS | | J .« g .
- 3 ' o v N\« Ask the students to observe trees at drfferem seasons of the year. Discuss some of the signs } "
' o > they should look for. Have them sketch and color their favorite trees in winter, spring and |
_ 3 : . « ., fall. Pictures can be used on a bulletin board. v . .o P
' . Actiyity 2 - . . IDENTIFYING TREES S ‘
e q. ¢ Haye students take a pad and pencrl on a nature walk. What do you observe about the first °
? tree that will help you recognize anothe,of this species?
’ ) Have each student develop a key or ways he would identify certain species. Students should
discuss each tree as it is observed, and they should make an identification key under such
N ‘ headings as Tree 1, Tree 2, and Tree 3. :
g ' Ask students to bring to class parts of a tree, such as a branch with leaves, a leaflet, a cone, a
seed, or a flower. Have each oné¢ make an identification key naming the tree and listing
_unique features he observed about it. Sketeh the shape of the tree. The identification key
. - should be on the sketch.
- ' ) ' Coniferous trees, also called evergreens, are green the year round Broadleaf trees lose therr
LT 4 _ leaves in lbﬁ fall after growth has stopped. .
’ A ) Ct Fir, spruce, hemlock, cedar and pine are coniferous trees whrch remain green throughout the
g year. Maple, oak, poplar, cottonwood, willow, walnut, chestnut and locust are common
, ) o broadleaf or deciduous trees. See American Trees: A Book of Discovery, by Rutherford 49
s . Platt, pages 149-198. ! A
4 Classify the trees students have sketched.
‘ o ' of Have each student make a tree map for-the block in which he lives, showing the number and .
} . e position of conifers and broadleaf trees. .identifying them by the letters C and B.
Adtlvity 3 A FIELD TRIP ' - '
- Take a field trip to a woodland tract, county or state park, or national forest. This will give
¥ ' S’ students oppoftunities for identifying trees and seeing them in natural surroundings. Have = -
them bring along a tree identification book. The trip may be preceded by showing a.
filmstrip suitable to the student age group
Appraisal Suggested means of appraisal: Ask a few students at a time to thoose three specimens placed-
N - . on the table in the classroom and identify them, indicating the identificatign key being used.
N Give. students a mimeograph sheet of leaf structures and seeds—see pages 231-242 in
N American Trees an{d ask them to match the names wrth the pu.tures Write C for eonifer and
. B tor broadleat. .
Objectives . &,As a result of thrs encdunter, the student should be able to: ’
. 1. Describe the function of seeds. ?
2. Describe three stages in a seed’s development ‘ o . ' .
. 3. List four things necessary for a seed to grow. A ' . ' .
4. List three ways seeds are carried from place to place. o :
e & _ .
! R.ationale : : The~importance of plant life and the processes by which reproduction occurs inNQrder to
, 2 continue the speeﬁres should¢be an essential part of basic education. Observing and st\dying
‘ T .seeds* will help Sstudents realize that some natural resources, such as plants, may be
’ : ™" replenished through wise use and management. ' :
Vocabulary . ~ seed germinate “cone - sprout - species deciduollrs’ nutrient ~ embryo

ERIC - R R
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Activity 1

Activity 2

. Activity 3-

Activity 4

)

Science R

Dramatic Arts

‘ Objectives

I'(LB

° - i «v

"OBSERYVING VARIOUS KINDS OF PLANTS

Find a suitable place on the school ground or in a nearby park for a class discussion. Observe
various plants growing nearby. Try to determine the origin of the wild plants.

Collect seeds from flowers. Have the class discuss the function of seeds. Point out that every
seed produces a specific kind of plant which in turnsproduces more seeds of the same
variety, thus m’surmg continuation of the species.

COLLECTING AND EXAMINING SEEDS '

Collect cones and examine the place where the seeds are found, Pine, fir or alder cones can ,

be found in most parts of Oregon. Discuss:

I. How seeds leave the cone and reach the ground.
The number of seeds found in eaclt cone.

What happens to each seed.

What kinds of animals use cone seeds for food.
What conditions are required for seeds to germinate.

v AW

. Why plant growth is ifnportant to animals.
SEED DISPERSAL

Take a walk around the grounds of the school or your home neighborhood. Find a
deciduous tree—such as a maple with its seed pods (each propeller-holds two seeds). Discuss

Search for a thistle and/or a wild flower and discuss,w, ere its seeds are found and how they
are dispérsed. How do these seeds get from one place to another?

COMPONENTS OF A SEED . ‘ - ’

A

' how seeds reach the growing area-and how they gergn}a‘te

Bring a packet of radish, bean,or pea seeds to CIdSS Because of their size, beans work best. .

Soak a few seeds for at least four hours, then split them. The children will be able to observe
the plant embryo. Point out the future leaves and root. See illustration.

. root activity

Bean Half

Place a; paper towel in 2 shallow glass bowl, dampen and sfaread the seeds upon it. Keep the

. towel damp, not wet, as the days pass. It is not'necessary to keep the seeds in sunlight.

Make .daily observations of seed germination and growth. Ask the students to determine
- where the nutrients for the embryo come from.

“

CURRICULUM RELATIONSHIPS

Demonstrate what happens to seeds if one of the necessary requxrements for growth is
missing, or where overcrowding is evident. . . a4

To dramatize the study of seeds, present an original play using such characters as Mr.

RELATIONSHIPS AMONG INSECTS AND-
PLANTS

Asa result of th:s encounter, the student should be able to: .

1. Identify (using a key) insects common to the local area. N
2. Group the insects as carnivores, herbivores, or omnivores.
3. Group the insects (and other organisms) accordmg to their beneficial or harmful

relationship to a specific plant.

F8

Weatherman, Farmer Brown, Raindrops, Jack Frost, Children, Mr. Cloud, Mr. Sun, andMiss -
Air. . .

-

"
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Vocabulary

Materials

Activity 1

Activity 2

Appraisal

Social Studies

Science

‘Books

Objectives

CURRICULUM RELATIONSHIPS

A

L4

While major communities are fairly self-contained, minor communities are depende\r‘lt on
neighboring ones and on a constant fluctuation of organisms. This investigation should
create an awareness and appreciation of the interaction that occurs between some orgamsms
in a minor community. :

taxonomic key - community

producer . herbivore

carnivore omnivore ’
ecology minor community

hand lens ... large plastic bag, with tie !

note pad and pencil small jar-of alcohol

taxonomic insect key ether (finger nail polish remover), cotton

OBSERVING: INSECTS ON A PLANT

Select a common deciduous herb (1 to 2 feet high) in an area that is relatively natural or

where a limited amount of pesticide has been used. The plant should have a large insect
population (some' plants repel insects). Using the hand lens, carefully observe the insects on

the plant and record their relationships. At this point name the insect species. Move back so e
as not to interfere’ with the community and obsérve organisms that wisit the plant. Record

the outcome of the visits. Observations at different times.ot day are helptul in obtaining a

better idea of community interaction. S . _ : .

COLLECTING INSECTS - B T

Gently place a plastic bag over the plant and secure it around the base. Cut the stem. Put’ an
ether soaked piece of cotton in the pag with the insects. Shake the anesthetized insects off o
the plant and from the bag into ajat of alcohol. Using a hand lens or dissecting scope and key,
identify the insects according to order. Record the number of each species.

Discuss ecological relationships among insects and plants, especmlly trees. Discover if there 49
are any insect blights in forests in your part of the state, and what is being done to combat

them. The division of forest pathology of the U.S. Forest Service Regional Headquarters in

. Portland will provide information. but you can also contact the nearest Forest Service office;
<.the State Department of Forestry in Salem; and the Bureau of Land Management, Stdte of

Oregony ofﬁce in Portland.

Assign to students-a study of economic losses L&Ubed by insect damage to agrrcultural or
forestry concerns in your county.

Have students compile life histories of insects that are doing considerable damage to the
state’s crops or forests. laformation may be obtained from the County\Extensmn Agentor |
the U.S. Forest Service (see' Appraisal).

Have students’ investigate the uses of pesticides and herbicides in Oregon agnculture

,Information is available from the State Department of Agriculture, Salem. What other

contdls on crop pests are being used now? °

BIBLIOGRAPHY ' o ' . -
The Insects. New York: Time-Life Books. Inc. ’ '

Swain, R. B. Insect Guide. New Y ork: Doubjeday and Company. 1948. .

0.
)

-STUDY OF A COMMUNITY A ROTTEN

oG - .

As a result of this encounter. the student should be able to:

I. -Identify the animal and plant hfe found in a rotten log
Describe the decomposmon of a rotten log:

-
3. Describe in pi¢tures and words the biotic relationships in 4 rotten log and their effects on.
the immediate area.
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Vocabuléry \

Materials .
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Activity 3
* Activity 4
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Science
" Social Studies
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Language Arts ~
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v Mathematics
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?
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silviculture handbook.

A decaying log isa world in itself where p.lams and animals live and die, and where organisms
continue from one generation to the next. This -exercise illustrates that the log is a
communtty in itself, an ecosystem. The dependence of each organism on others and or the

log illustrates the relationships in any ecosystem, big or small. n
community  * ecosystem decomposition biotic =« :
hand lens’ paper cardboard’pieces , pencil .

OBSERV[NG A ROTTEN LOG OR STUMP -
.Study a gotten log or stump. What do you see? What smells are you aware of? Can you hear

_anything? Are some portions soft?

RECORDING OBSERVATIONS

Instruct the students to record-the number of plants they see near the log as well as evidence _
of plants and animals in or on the log. Where are the plants located? What effect did they °
have on the log? What foods do animals eat? Howsare these plants and animals rglated? How

do they depend upon each other? What would happen if some plants or “animals were
destroyed? .

A STUDY OF DECOMPOSITION

Have the st'lmms observe the different stages of decomposition in the log. To show the.

different stages of decay, a student can collect small specimens to mount and label on a
cardboard. s p e

How man¥ stages can be found? What'\ivji this log‘eventually become? How will it change

the soil aroundit?

ART AND CREATIVE WRITING /

Have each student choose a place where he can see a’ tree stump and, using only natural
materials (bark, leaves, flowers), create a picture of it. Have the students write a poem about
a rotten log and the activity that goes on within it.

Have stu‘dents explain-in words or pictures how a rotterhog is a 'small community in itself.

CURRICULUM RELATIONSHIPS . 3

Identify the different trees, plants and animals observed in an area familiar to students.

~Investigate the role forests have played in our state’s dévelopment and what is being done to

sustain forest growth and the industries dependent upon \1t Some questions: How were the
forests logged in’ the early 70th and 19th centuries. How are they logged today? What is meant

by clearcutting? What kind of state laws regulate forest practices? What agencies manage the

federal forest4 in our state? The state forests? l:loy did the national forests originate?
See Activity 4. o ~ :
See Activity 4. © N B .

Prepare three graphs comparing plant types, animal types and ratio of plants tosanimals'in an

- area familiar to students. Develop a discussion on the measurement of lumber and timber,

centering on board feet, round timber, and similar terms. which may be found in a

“ . ’

. 0U
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. . .
THE WATERCYCLE ~ -
‘ Objectives . As a result of this encounter, the student should be able to: )
. -+ 1. Demonstrate that the alternating process Jf evaporation and LOﬂanSdll()ll produces a
e . “water cycle” in which water changes from one form to another and bifck abdm '
L 2. Demonstrate that water is present in the air. soil, and all living things. ' . -
\ Rationale More than half the earth’s surface is covered with water. and without water life as we know ‘

. it could not exist. The earth’s supplyiremains constant dlldé&ﬁ always on 'the move. It travels
o from clouds to land and ocean and bagk to tlhie sky .a process called the water, L\'th‘ in which
we use the same water again and again. o

, As water falls upon the earth. part evaporates. part enters the soil, and part runs of! over the ‘,
surface into streams and eventually to lakes or the sea. Of the water that enters the ground, .
most is held in the soil where it is used by plants or evaporates. In either event, it returns to - .
the atmosphere as.vapor. When water passes into the atmo$phere. it eventually forms clouds

and fd”S as rain. snow, hail. or sleet; ThlS completes the water cycle:

.

rd . ~

Vocabulary . evaporation condensation ¢ /{ter vapor : _
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2 Materials

-
Activity 1

Activity 2

Actjvity 3

Z Ll

L)

_Activity 4

o

(

J

wQ ’

3 foil 8" pie plates

1 cup sand ‘

I cup soil

I cup water

I'sheet 8 x 10" drawing paper
1 paper towel,

I piece of cloth 8" x 10"

2 clear dry glasses or jars

1 3" foil pan . ‘
1/2 cup dark soil from the ground .
I pyrex beaker 600 ml ’
I hot plate

several ice cubes

flat cake tin (approx. 12" x 18" X 3% ]
1 quart container for water

6 foil pie plates

12 x'18"" drawing paper (class load)

4

For clay dough: =~ ~ ‘e #

3 Ibs. flour .
I 1b. salt ‘ -
1/4 cup oil

6 foil pie plates

6 tongue depressafs
water -
measuring cup
measuring spoons -

I carrot ~

I cucumber °

| potato s

4 oranges '

several lettuce leaves - ~ |

several leaves from a‘house plant
(begonia, jade, geranium)

Mix together: - . .
1 1/2 quart soil . . « : -
I pint rocks and pebbles of various sizes

OBSERVING THE EFFECTS OF PERSPIRATION ~ . -,

When the students come inside after playing.on a hot day, ask them.to describe hqw they
feel (damp, suc;y sweaty, hot, wet). What mbkes them feel wet' and sticky (water)? Do not

~have them wip# off the perspiration but sit quietly to see what happens. While they are

sitting, ask them to name all the other placks whére water mgy be fvund. Write responses on
the board ther classify them under the headings of land, bodies of water (incliding moving .

~ water) and air. Now ask students if they are still wet and sticky. What has happened to their

perspiration? Have them keep a record of all the ways they use water during one day.

- EXPERIMENT ‘ ‘ .

" Assign six students to prep;hlreltwo each of the fo"llowing demonstrations illustrating

evaporation using pie plates of wet sand, wet soil, and water, a wet paper towel, a wet cloth,
and a piece of wet drawing paper. One set of materials should be placed in a sunny spot, and
the other out of the sun. On the following day, ask the students to report if any changes
occurred in their displays. An inference should be made that water has evaporated from each
of them and that those in the sun evaporated faster. Be sure students understand the
meaning of evaporation; Ask them to name other cxamples of evaporation (such as drying
hair, paint, or dishes in a rack). Each student may choose one example to illustrate tor a
bulletm board labeled “Water Goes intd the Air.” :

CONDENSATION L

Have two students prepare a demonstration with two clear dry glasses or jars. Fill one about
a quarter full of dark damp soil and leave the other empty. Cover eath glass with a dry
saucer (not a tight fitting lid). The following day exathine the bottom of each saucer. (There
will be water droplets on the saucere«coverig the soil). Students should infer that the water
evaparated from the soil. Ask why the water is in droplet form.

Tell the students you.are going to show'them how water from the"air is condensed into
drops. Demonstrate by boiling water in a beaker. Observe the steam Tising from the water.
Place the foil pan filled with ice cubes on top of the beaker. Drops will form en the bottom
of the pan. Ask students what caused the steam to change to drops. How did the ice affect
the temperature of the pan?*They should'be able to make the inference that moisture in the
air which hits a cold surface condenses. Is a cold surface necessary for condensation to ‘take
place® Discuss how rain might be formed. Be sure to include the sun’s role in providing heat
to cause evaporation. "~

A MINIATURE LAND STUDY

. At one end of the cake pan place the mixed soil and rocks in a pile which.has a gradual slope

on one side and’ levels off to simulate natural terrain. Leave empty Space to repnesent the
ocean. Pour water over the top of this pile to demonstrate the action of rain. Some waler :
will sink into the ground. and some will run down inte a body of water.

. 4 : 58 ' | :
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Place jice cubes un top of the pile and observe what happens to the melting water. Students
should infer that. rainwater forms streams, sinks into the ground, collects in puddles, and
sometimes carries soil and rocks. » X o8 :

o

A LAND MODEL - !

This may be used as a malhcmdlrcs lesson for the day. Mdke clay dough for a model of a
terrain which includes leleys and depressions to simulate bodies of- water classrf}ed in
Activity 1. N

" Write the following clay dough kecipe on the board ' o

I cup flour - 0 . )

N4 cup salt . . . ‘ -

1 tsp. oil o N o ' -

water to form a soft dough o ' ) .

Mix lhe flour and salt in a pie plate. Make a’well in the mixture’ and put oil in the well. Stir .
from the center. Add half a teaspoon at a time and mix until sludents decide that the clay is
of workable consrstency .

o

/
Divide the class ifito groups of five. Each group is to make a batch of clay dough Every
student should have an assigned task. Four rhay measure the ingredients and the fifth do the
‘mixing. All students are to observe the mixing and participate inthe decision about the -
‘workability of the dough. (The total amounts of each ingredient could be computed.),
Put all the clay together to make the.terrain and demonstrate bodies of still"and running
water. Each student should have the.opportunity to choose a body of water and make a
-.depression iff the model. Let the mixture set until firm. Pour water (as rain) over the terrain
to fill the “depréssions. Observe how long it takes the water to evaporate. \
, ' : 55
STUDYING WATER CONTENT OF VEGETATION
Divide the class into six groups and place each group at a different table. Cut vegetables into
small pieces dnd place the sections in sepdrdte pie plales Peél the oranges and separate* them
into sections. Put the lettuce and plant leaves on pie plates. Give each group one of the
platey, Jiach student may take a section from the.pie plate to obserye the presence of water.
They ‘'should rub the leaves hard between their palims to feel they are wet, break the orange
sections open to see water, and then eat them to taste the water Groups should move from
table to table. :
Aflerwards the class should discuss its observalrons noting that water is presenl Ln all plants.
Remind them about the perspiration from thefir ‘bodies. Is there any other water in your
body? (Wastes and other body fluids.) Do other animals have water in, their bodies? Students
should be able to infer. that water is present in all living things.
" A READING
Make copies of the following verses to be used as a choral reading:
THE TEN LITTLE RAIN DROPS
10 Little Rain Drops doing just fine
. Lhit some bushes and then there were 9.
9 Little Rain Drops feeling just great ' .
[ came to a pretty lake and then there were 8.
© & Little Rain Drops a long-way from heaven
! cane to a hill of dirt and then there were 7.
7 Little Rain Drops looking for “kicks” n .
« 8« Idived into a river deep and then there were 6. ~

6 Little Rain Drops verv much alive

! landed on a grassy lawn and then there were 5.

5 Little Rain Drops playful as before. ~ ) R

I hit a little cabbage patch and then there were 4. o .
4 Little Rain Drops o#t a big spree '

[ ran into a clover field and then there were 3.
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Vocabulary ‘

Materials
¢
Activity 1

Activity 2

13

tidepool camoutlage | biotic biosphere
paper pencil buckets nets hand léns
" A FIELD TRIP ' .

~ Observations should be made only durinfg a Jow or minus tide. Specimens may be found noL

f‘

3 Little Rain Drops wondering what o do
1 fell into a little well and then there were 2.

2 Little Rain Drops having lots of fun
.1 ran into svme.forest trees and then there was I.

1 Little Rain drop feeling all alone ! - e
1t was swallowed by a fish pond and then there was none. : e -X

A CLASS TERRARIUM

An empty can or a large pickle or mustard jar turned on its side can’ be used to make a
terrarium.

Put a half-inch layer of pebbles on the bottom and half an inch of sand over the pebbles.
Cover the sand and pebbles with about one inch of rich soil. Plant low growmg plants such as
mosses and ferns in the soil. Arrange a few rotks arid pebbles and small pieces of bark and
driftwood and add snails, toads, worms, or turties. Put water into it. Keep the terrarium
where it will get some sunhght Observe cvaporatlon and condensatxon taking place to show
a complete water cycle.

Give each student a 12 x 18" piece of drawing paper. Ask the class to fold the paper in
fourths and sketch and label one of the-following in eaeh

1. The process of evapomllon ‘ "

2. The process of condensation. *» ' .‘ S ‘ -
3. Water in living things.  « ' )

4. A miniatufe terrain showing rain falling on land and draining into a river or lake.

MARINE LIFE

As a result of this encounter, the student should be able to:

1. Describe marine life in a natural habitat.

2. Sketeh and describe a marine specimen. N

3. Group 10 or 12 marine animals by their common Lhdrdetensm,s

The ocean and its biotic. components are part of the biosphere. Sea life is fdscmdlmg apd

diverse and every marine habitat has its food chain and life eycles A tidepool sludy *will
show many of the wonders of the sea. -

Plan a trip to the seashore. Buckets, nets and hand lenses are needed so that animals
colleeted can be observed closely. Students should be organized into small groups with a
bucket available to each group. Every group should be accompanied by an adult. Before ;
arriving-at the tidepools, make sure thatsthe children are wearing tennis shoes to protgct
their feet. Estabhsh safety rules before the field trip. Children should study in areas away
from incoming waves. An ddult"should be assxgned to watch for hazardous conditions.

only irt the water but under the rocks. Only one of each should be studied and then returned
to its habitat unless it is dead. Collecting tldepool animals is regulated by law, so special
permits may be necessary.

DESC RlBlNG MARINE SPECIMEN

After studying the specimens, the groups should discuss where they were found, their
coloration and food. Have each student pick one duinal and draw it carefully. Then writg
accurate descriptions. Specimens should be’ returned to approxmately the same place where
lhey were found. : “

C5S
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PERSONlFlCATlON WRITING |~

On the beach or back in the classroom have the children write a story pretending they are
one of the animals in. the tidepool and describing a typical day. A picture could also be
drawn and the stories put into a *“Ttdepool Book.”

In the classroom, have every student describe orally, as accurately as possible, one of the
marine animals he specially likes, considering such things as its size, coloration, adaptation to
the environment, manner of locomotion, food gathering, shelter, and territory it occupies. A
helpful book-is Introduction to Seashore 1. ife, by Joel W. Hedgpeth, University Odellfornld
Press, paperback.

The description should be détailed enough so the animal can bc identified by the studenls
quite easily from their experience on the field trip.

* After students have given their desciiption, ask them to form Small work teams and group

the animals any*way they see pbsmble by movement, fodd habits, u)lor and other-
characteristics. ,

CURRICULUM RELATIONSHIPS ' .

-

Write a story about tidepools, mcludmg the relationship of marine dmmdls and plants.,

" Rachel Carson’s The Sea Around Us is a useful guide.

Make a marine collage using material3 collected at the seashqre such as seashells. dgates

starfish, limpet shells, clam shells, and seaweed.
0

Find out how the Oregon shores have changed in recent years and how the laws safeguarding
the beaches for the public have been helpful in saving the shores for public use. Look into
the problem of estuaries, such as those at Coos Bay:and Yaquina Bay, and how they have

.
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, G - . . ©
been used and. mrsused Has there been much,_ oil pollutiom around Oregon waters? What
‘effeet does oil pollutron have on marine life?

e " - Information can. be obtained from the Staté Game Commlssron State Department of
' Environmentat Quahty, Oregon Fish Commission, and the Oceanography School of Oregon
_ State' University.

‘Investigate the importance of marine fistieries, esp iﬁlly salmon, in the economy of Oregon.
v +State fish and game agencie$ will provide helpfu§mformauon AISO see the Oregon Blue

Book, issued blenemally : ] : : : 0
* BIBLIOGRAPHY o = .
Books - Carson, Rachel. The Sea Around’ Us New York: Oxford University Press, Inc., 1961, -

Carson, Rachel.. Under the Sea Wind. New York: Oxford Unxversrty Press, Inc. 1952.
Hedgpeth, Joel W. Introduction to Seashore Life. University of California Press N
,Hollmg, Clancy. Pagoo C ambndge Massachusetts: Riverside Press, 1957.

. Ru.ketts Edward and Jack Calvin. Between Pauf fe Tides. Stanford University Press, 1969,
Sloan, Toy. Wonders of the Pacific Shore. Chicago: Children’s Press, 1961.

Whitney, Jack and Marion. Seashore Life on Rocky Beaches of the Central Oregon Coast.
Healdsburg, California: Naturegraph Publishers, 1968. .

STREAM STUDY -

Objectives - . Asa result of this encounter, the student should be able to:
‘ Describe observations made at ‘a stream site using three or more senses.
Predict and measure stream and air temperatures.

Measure the pH and oxygen content of the water at two difterent locations.

\ Identify and describe three animals living in the stream.

Rationale . - '/ All plants and animals need water in order to survive. The quality of water; i.e., the oxygen
content, temperature, and pH, aftect the plant apd anmimal life of the community.

|7, T SR SV IR

Interpret the data and infer how the information will be of help to improve the stream.

Voeabulaw pH reading oxygen reading ’
Materials metal tipped thermometer pH and oxygen kit (IHach Chemical Company, P.O. Box
: : hand lens . ‘ 907, 713 South Duff, Ames, lowa 50010, or throug]r
work sheets U S Forest Service)
? . : stream life animal identification kit
Activity 1 . "~ ASTREAM VISIT

Take the class to a stream (river or ereg) and have each student sit down and write as many
thlngs as he can observe, using as many senses as possible. Limit the observation time (three
to flve minttes), and ask the students to share with tlie class what they have seen.

Activity 2 * MEASURING TEMPERATURES

Have the students predict how air temperatufes and water temperature may be different or
alike and tell why before the actual mezsurements are taken. Have students place a
metal-tipped thermometer in the water at two different levels and compare the water
Jtemperature with air temperature. The information might be recorded on’a chart.

Activity 3 pH AND OXYGEN READINGS

Using the kit, have students find the pH and oxygen content of the stream and record it on
the work sheet. Readings should be measured at two locations.

-

', An oxygen reading indicates$ the number of parts of oxygen to a million parts of water."A~
reading below 4 indicates the water may be polluted and not usable. For comparison, the
Willamette River has been closed to publicsand industrial use when the reading was 2V parts
of dissolved oxygen, to | million parts oﬂwater.

o
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The pH mdu..nes whethu the wgter u.nds to be more acid or alkaline, Neutral appears at 7
on a scale’reading from | to 14 1 being most aud and 14 most alkaline:

’ Activity4 . IDENTIFYING ANIMALS . ‘ b

' . Using the same stream, have students wnh hand lens -carefully lift the rocks and observe
. animal life underneath. Petri distrés make good containers,and the insects can then be kept in
* water and observed through a stereoscope. Have the students use the identificatioh sheets of

" aquatic insects“and organisms to identify three’ animals. Rocks must be returned lo thelr
ongmal locatnon and all speumens should be carefully returned to the water. .

Appraisal . - Have students; usmg the informiation on the work sheet, interpret the data collected through
- - group discussion. After the information has been interpreted, ask them “Why is it important
to know this and how can it be used to improve the stream?” Record answers on paper.

CURRICULUM RELATIONSHIPS

Science - Lo lnvesugate the stream in two locations some distance from each 9thex {ideally at its source
S ' and mouth) and compare the results.

) 1Y
Language Arts - * . Write about; the sounds ot ‘the stream, using words that sound like movmg water (e.g., swish,
' T gurgle). ,' )
i Fine and Gmphlc -~ ‘Make a model of.part of the stream that is especially pretty, using natural material such as -
Arts - ' C __barxc grass leaves, rocks, earth. = -4 :
. Socxal, Studies ~~  ° Find out if the stream has been polluted and if so, the source of pollution. What can be done
- S ' - to, reduce pollution? What can-the class do to g?ﬁ‘people littering and foulmg the area? If
- , , _ , possible, have a'(‘lean-_up campaign for the stream area :
R ' . '-BlBLlOGRAPHY M .
Books T Mxlhken Margaret Austm Hamer, and Ernest McDonald. Field Study Manual Sfor Qutdoor 59
[ Leamzng aneapohs Burgess Pubhshmg Company, 1969.
‘Folluwmg are rec.ord torms dest.nptnons ,md lllustr.mom whu.h can be used in stream
. studies: . - )
.. STUDY OF ASTREAM . \ C
. Take water ﬂamples from dxffuent arcas: ' :
T el . 3) @)
Location of sample Tirile temperature - Usable
¢Edge or middle of strear? Taken ~ Water Air pH Oxygen (ppm)
o / 3 L .
3 & L - R g . \
Analyzlng the data: Use the (.hart'a below to determine the types. and nmounts of aquatic animals you - .
. : (\‘ ~ would expeLt to find in the stream. . ’
’ C'\ | ) Tempenfture L S Life Found - . N
, e A Greater than 650 "' . . . - Much plant life, catfish, carp v
o \ : : . Upper range .. Caddis fly, water beetles, striders, bass, carp,
"Less than,64° ' _ crapple
. Lower _rang“c ) Trout, caddis fly, stonefly, mayfly
.t , © pH RANGES THAT SUPPORT AQUATIC ANIMAT; AND PLANT LIFE .
.- Most Acid - L Neuttal : T * Most Alkaline
. i v R
1 ‘ , 7.0 . 14
. - ‘ . ' 6.5~ 7.5 - e

* "Largest vatiety {of animals, trout) (mayfly, stonefly) {cadds fly; -
7.0 '

9.0 ' -t
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Snails, Clams v

6.5

Bass, Crappie

, 60— 90
Carp, Suckers, Catfish, some insects

65 120
Plants (algae, rooted, etc.) .

1.0 ' Bacteria

Life that can Survive

\\ ) &.ﬁbl‘é Oxygen in ppm Reading

@ Below 5 7 Legvariety of life
'\L Above 5 g Large variety of life
. - RECORD OF ANIMAL LIFE

Use the aguatic insect keys to help identify animals collected.

RIFFLE .. POOL

1 Kind o : No. Kind

No.

N

Conclusions:

Is this the type of aquatic life you expected to find?

What fish would you expect to find in this section of the stream?

0

Is the water in the stream pure enough to drink?

How can you tell? | B .

N
-l .
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Crane Fly (Diptera) =«
. ' . . streams or lake shores, and marshy areas. The adults are never truly aquatic and may be

Dragonfly (Qdonata)

Stone Fly (Plectoptera)

Water Boatman - -
(Hemiptera)

* Water Strider (Hemiptera) -

Caddis Fly (Trichopteta)

Whirligig Beetle
(Coleoptera)

MosquitoeS'(Diptera)

-

IDENTIFICATION OF AQUATIC INSECTS L .

d o

- May Flies (Ephamerot:;?\May flies are abundant in streams and lakes and can be found in practically. all fresh water

bodies throughout the state. The nymphs are found on the undersides of rocks er other’
underwater objects. They have two or three tails. The wings of the adult dre held in an
upright position while resting.

They are found in all types of fresh-water areas: ponds lakes, streams, and swampy areas.

The nymphs.can be found crawling about on the bottom, on aquatic plants, or other
underwater objects. They are one’of the largest aquatic insects. Most of them are dark brown
to green as yafing adults but later mature to bnghter COlors When resting, their: four wmgs

are held outslrelchefi

; Stone flies seem to’ require running water in which to live. They are never found in lakes

except in the inlets and outlets. When the adult isresting, its wings lie lengthwise upon the
back. Nymphs are found in abundance only among the rocks in streams. Stone fly nymphs

have twolong, stiff tails. .

Boatmen are found in nearly all waters, particularly in slow moving waters. They swim in an

erratic c, patterr under water. They are normally brownish in color and-equipped with leathery

wmgs . :
#

Water striders are a familiar sight on the surface of slow moving waters, ponds, and lakes. " -

They resemble long legged spiders. Although equipped with wings, they are rarely observed
in flight. Their color is usually brown to gray. They are often called “water skippers.”

Caddis flies are found in nearly all lakes, streams, and ponds During their underwater life,
they live in cases made from sticks and small particles of rock. These can usually be seen
moving about on the bottom. When the adults are at rest, they. hold their wings roof-like
over the body. The adults are generally dull brown or black. Sometimes the larvae are called
“penny winkles” by fishermen. “Periwinkle™ is another comimon name. .
- . " . ® . .

These, are found on the surface of slow moving waters, where they take advantage of the
surface tension. True to their names, they whirl or swim on the surface. When disturbed they
frequently dive under the water. Their botlics are dark. the frontlegs long and slender.

The larvae of the crane fly are found in scum of shallow waters, in the damp soil along

found great distances from water. Adults look like giant mosquitoes without a beak.

. Mosqui'tue larvac are usually found in stagnant or slow moving water. Most people are
" familiar with the appearance of adults which are more abun'dant around marshy, damip areas.

" The young are often called “wigglers™ and can usually be found wiggling about just under

Black Fly (Diptera)

..'Mi,dges (Diptera)

“the water’s surface. Contrary to p()puldr belief, not all mosqultoes bite; the males are not

equlpped for bmng

The larvae are found in flowing water only. on stones, vegetation, or other objects, usually in

the swiftest part of the stream. In-many cases, the larvac are so numerous they appedr

_moss-like over the surface of the attached ob]ect Later in life. they.live in a cocoon which is

customarily a boot-shaped structure. As the name implies, the black tly is usually dark and
compactly built "with rounded back and shorl broad wings. Adults may be found great
distances from water. . v
Larvae are most abundant in shallow, water in lakes, ponds, and streams favored by a heavy
growth of aquatic plants They .prefer soft mucky bottoms as they are a bottom-dwelling
species, and need this type of énvironment for constructing their tube-like homes. Larvae
live in soft tubes. During later stages they dre found i silkken cocoons or geldtmous cases.
The adult midges look like mosquitoes. Their antennae look like two feathers on the front of
the head and they have no beak. ’

a3
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IDENTIFICATION OF SUBSURFACE FRESH-WATER ORGANISMS .

Planaria (Turbellaria) Planarians are fairly common in ponds, lakes, springs, and other fresh water among
' vegetation, beneath stones, or on the bottom. These free-living flatworms are usually
arrow-shaped and vary in color from white to black dependi species and environment.

Small planaria look much the same as the adult.

Bryozoan Colony Fresh-water bryozoa are very common in lakes, ponds, and rivgrs. They are community
(Broyozoa) . dwellers, living in a jelly-type substance formed on sticks or over the surface of underwater
' objects. There is a wide. range in colds-same colonies are brownish and still othérs have a

. greenish tinge. Colonies consist of thousands of these tiny animals.

Leech (Hirudinea) - . Leeches make homes in lakes, ponds, or other fresh-water areas. They can be seen moving
' about under water by their well-known “Measuring Worm”” type of travel, or by swimming
freely. Leeches are predatory or parasitic segmented worms with sucking discs which are

used in dttachment movement, and feeding. They are usually dark brown to black.

Daphnia (Cladocera) Daphnia aré found in all sorts of fresh waters. The shallow weedy backwaters of a lake
whose water level is fairly permanent harbors greater numbers than any other kind of
“locality Ahese little crustaceans are virtually transparent, and are best recognized by their

two-brdnched antennae and sharp tail spme .

Cyclops (Copepoda) Thése tiny fresh-water crustaceans are familiar in ali slow—movmg waters, especially shallow
" ponds. Their bodies, like daphnia, are quite transparent and characterized by the forked
antenna and branched tail. The female usually has two groups of eggs attached to her body
just ahead of the tail." -

Fairy Shrimps (Anostraca) For the most part fairy shrimps live in temporary pools and ponds. They are frequently seen
under water rowing themselves on their backs by means of numeraus flattened. appendages
These appendages always face the source of light.

Fiesh-Water Shnmp These are found in lakes, streams, and ponds in eastern and western Oregon usuafly among
(Malacostraca) aquatic plants, rocks, and dlgae They are nearly transparent and look like *“‘sow bugs.”

- " EFFECT OF TEMPER ATURE ETHANGES ON
AQUATIC COMMUNITY

Objectives As a result of this encounter, the student should be able to:

* . 1. Determine the relationship between dissolved oxygen and temperature.
* 2. State the effect of 4 rise in temperature on an aquatic communi'ty.
Rationaie ‘ Since man continues 1o alter the temperature of both fresh dnd salt water areas, students -
should have an understanding of the effects of these practrces on aquatic life. The cooling of

atomic reactors and damming of rivers for navigation, irrigation and hydroelectric'power are
among the major sources of temperature alteration by man.

Vocabulary dissolved oxygen once-through cooling

Materials dissolved oxygen testing kit (Hach Chemical Co.) gallon jars or small aquaria
pond water . thermemeters
aquarium pump for aeration ) . microscope

microscope slides_

- Activity 1 - GRAPHING DISSOLVED OXYGEN AND TEMPERATURE

Using either pond or tap water, measure the dissolved oxygen (DO) at various temperatures
from cold tap water up to 70¢ F. On a graph plot DO against temperature. The water should
be well aerated (with the aid of an-aquarium pump) during tests so temperature is the only
variable.

Activity 2 OBSERVING CHANGES CAUSED BY TEMPERATURE CHANGES

Scoop up mud from the bottom of a pond, and establish an aquarium that resembles a

natural ecosystem (plants, snails, small fish, algae.) Place this aquarium in a water bath that

. will maintain a temperature close to the natural one. (This may be done by setting a small

] ' -aquarium in a sink and putting a pipe in the sink’s drain and letting the tap water ryn slowly

bd
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Activity 3

‘ Activity 4

Appraisal
Social Studies

Mathematics

Books ©

S

at'a cool temperaturé.) When the aquarium hasstabilized at a given temperature, observe the
organisms (count large ones, make slides and count and classify smaller ones) and determine

" their ecological relatlonshlps Raise the temperature of the tap water. When the aquarium
. has stabilized at the new temperature again sample the ecosystem and determine

relationships. Do this for several temperatures. Compare the composition of the community
at the various temperatures

Tap H20 Running

il

L. 3 Aquarium
Pipe in drain .

LN
\ Sink i

1

MEASURING TEMPERATURE AT A DAM |

On a field trip to a hydroelectric or irrigation dam record the temperature, and if possible
dissolved oxygen levels, at’ different places below the dam and in the reservoir. What

* inferences can be made about the effect of the dam on the temperature of the water and its

aquatic Ilfe"

LIBRARY RESEARCH

Read accounts of nuclear cnergy plants that cool’ their reactors by discharging the water
straight into a river or lake. This process is called once-through cooling. What can you find
out about the effeet of this process on aquatic life, as around the Hanford, Washington,
atomic plant? 1s there evidence of thermal pollution and harmful radiation which affect
human and animal life? . . N

°

Information may be obtained from the sources listed in the bibliogtaphy of this encounter
and fromr such agencies as the Oregon Fish Commission, the Oregon State Water Resources *

Board, the Oregon State Department of Environmental Quality, ;md the U.S. Atomic Energy
Commission. . . .

Discuss the relationship bétween temperature and food chains.

Have students predict the effect of a rise in temperatﬁre bn a biotic community.

CURRICULUM RELATIONSHIPS

Have students write themes ¢n the economic importance of nuclear‘power, the effect of the._

Columbia River dams on the salmon and steelhead trout fisheries. Investigate the long-range-
proposals for satisfying the electric power needs of Oregon and the Pacific Norlhwest (write
to Bonneville Power Administration, Portland, for information). §

Determine the amount of water needed to cool a plant which puts a given amount of “hot”

waste into a body of water.

BIBLIOGRAPHY ) : .

Curtis, Rxchard and Elizabeth Hogan. Perils of the Peace/u[ Atom. New York: Ballentine '

Books Inc., 1969.
Novick, Sheldé)n. The Careless Atom. Boston: Houghton Mifflin Co., 1969, v
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ANIMALS-CRAWLERS, JUMPERS, -

® - 'CLIMBERS AND FLIERS ‘. '
Objectives - As a result of this encounkter the student should be able to: :
1. Identify three or more animals that live on the playground. - ’ ’ -

2. Describe the habitat of three or more different animals that live on the school ground .
3. Recognize the effect upoﬁ?ammals when man changes their environment.

Rationale Through first-hand observations, the student will begin to see the inyterré’l}a;ionshipv,betwe‘en )
' wild animals and other elements of the environment. . ‘

Vocabulary . habitat predator locomotion ‘. ¢ )

Activity 1 . OBSERVING AND DESCRIBING ANIMALS ON THE SCHOOL GROUNDS

Take a walk around the school grounds and vicinity n search of wild animals such as msects
' - birds, squirrels, chipmunks, frogs, and butterflies. List your observations: where you saw
: them, where they nest, what they eat. Spend,a little time observing these animals, sitting

. ~ quietly where they cannot see you. A pair of binoculars is useful.

: "Why do you think these partxcularg’ammals live where they do? What dld you see that makes :
- o v : you think so? . . :
~ Describe from memory the physical appearance of each. What type of body cover does it :

have—feathers, fur? How many and what types of legs? How is each Species suited physically
to its environment? s there evidence of camouflage? Point out differences in locomotion.

»

Activity 2 SKETCHING - : ' - - ’ ",
' Find a suitable spot on the school grounds and sketch an animal of the crawler, jumper or '
climber type. Also’sketch its habitat. It may be necessary to put it in a jar if it is very small 71~
Return it to its habitat when the sketch is completed. : . v
. Activity 3 LISTENING FOR ANIMAL SOUNDS ! : . a J
. Stroll around the school grounds and neighboring area, stopping tomTlsten to sounds of -

/ animals, such as the cry of birds, chirp of frogs, screeching of squirrels, barking of dogs, and
neighing of horses. Describe your feelings when these sounds are heard.

Perh&ps you can find a record of bird songs or cries of foxes and play 1t irt ¢lass.

- . N

Aﬁtivity 4 DISCOVERING HABITAT .
& : "~ Walk around the school grounds and surrounding area lookmg for evidence of animal homes
in trees, on the ground and elsewhere. Why do these dmma‘ls live so close_to people" In what
ways can students help our animal mends" N _ . _—
Activity 5 . DISCOVERING FOOD SOURCES )

Around the schdbl or near, your home look for plant life that may provide food for anirmals.

Examples of such food include acorns, nuts, and berries. List them and’ the places where

they were found. What would happen to wxld animals if the entire area were black topped
’ ' for a playground or road? .

TAPPmisal o From your observations describe a favorite wild animal, the food it eats, and its home. Draw .
a picture of one that lives in the ground and another that lives aboveground (in a tree).

Al v

e Discuss the effect of man’s changmg of the natural énvironment on the animals that

- . formerly dwelled there. For example. examine the impact of roads, dams. farms, suburban .
s« housing developments. Write to the Bureau of Sport Fisheries of the Department of the . '

. .+~ Interior in Portland for a list ot endangered animal species in Oregon to learn what has HR

happened to them. ;7 . )

-

v ' CURRICULUM RELATIONSHIPS
Science Study in detail how animal life depends upon plar}t‘life. Itustrate with pictures. -

. Social Studies . Assign students research reports on the benefits to man of such animals as hawks, coyotes,

"~ eagles, and hummingbirds. In writing about coyotes try to get both sides of the controversy
into perspective—that. of the wildlife expert who believes, that coyotes have an iniportant
role to play in the-ecosystem and the cattlemen and sheepmen who beheve coyotes should

IS
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Audiovisual Resources

=

Objer:tives :
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be exterminated-because they occasionally krll cattle or sheep Investigate what the Oregon

- Game Commission is doing about predator control.

Write a theme on predators found in the vicinity of your community and what is happening
to- them. The local office of the Oregon Game Commrssron may be able to prov1de .
information.

Play records of Songs for Animals (see below).

BIBLIOGRAPHY

Pitts, et al. Qur Smgzng World, the Frrst—Grade Book. Boston: Ginn and Company, 1959,
The Squirrel -
The Frog - , )
. Song of the Bee ' . "
.- Little’Frog ‘ o '

The Butterfly o o

The Owl and the Brownies ‘
A Green Frog \
. Ten Little Frogs

' Berg, Richard C. Music far YoungAmerrcans ExplormgMuszc New York: ABC Series, Book

3.1966. -

la Muskrat Muskrat Oy o .
2. Lrghtnmg Bug . - .

. Watters, Lorrain E. Singing and Rhymmg Boston: Gmn Book Company. ],965»67

1. 'Woodchuck Hill - : " 6. Blackbirds
2. Tadpoles oy 7: Bluebird
3. The-Little Gray Squirrel 8. Honeybee
* 4. White Butterflies o 9. The Robin
5. Buzz, Buzz, Buzz ~ 10. The Empty Nest

* The following films are available fiom the Department of Audiovisual Instruction, Glll »
Coliseum 133, Corvallis, Oregon 97331.
Adapting’to Changes in Nature
Animals in Winter ' R
Animals Hide and Seek: Camouflage for Beginners . §
Small Animals Protect Themselves ‘ '
Squeak the Squirrel
‘Animal Homes , ) .
Animals and Their Homes
“Animals at Night

 Animals at Work-in Nature ' ‘ s -

Beaver Valley

Brown Bears go Fishing - .
Forest is Home to Wildlife . :

Adventurg of the Chipntunk ) ‘ .
Cricket and Grasshopper L » .
[;arthworm .

Animals and the Way Thcy Eat

STUDYING ANIMAL POPULATIONS -

s ;
As a result of this encounter, the studcnt should be dble to:

1. Identrfy and name six or more nondomestrcated ammals which live in or near towns and
crlles .

2. 'dentrfy and name six or more wild gnimals found only ir rural ateas whreh are ldrgely
unc‘hanged by man’s activities.

8 *
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Rationale

Vocabulary

- Activity 'l

Activity 2

M

a .
.

3. Identify by common names three or more animals which ordinarily can be seen only in
wilderness areas, ind uspally at distances long enough to require field: glasses to seg

details. - .
“4. Dfscuss man’s impingement in the habitat of many animafs, reduting théir numbers to
dangerously low levels. - . .

. 3 . . = - \ - e
Some animal$ need the protection and seclusion of wilderhess areas. However, such aréas are

gradually disappearing as man develops them for his own use. Other animals vary in their

abilities to live near or with man. Many persons are disturbed by the increasing number of

animal species threatened with extinction, through the alteration or destriction ot their
natural habitats. With the expansion of metropolitan areas, highways, recreational areas, and
other things which, encroach upon wilderness, there is need for more understanding by
citizens who will have a voice in making decisions that affect thie animal world.

habitat =~ wilderness species. extinction -

MAKING LOCAL OBSERVATIONS _ .

Look around such developments as buildings, cultivated fields, orchards, and city parks for
different kinds (species) of animals. List as many as possible by common names: Many
animals are nocturnal. If mgu obsérvations cannot be made sand or mud boards may be
pl(u.ed along trails to record tracks.

FIELD WORK IN RURAL OR SEMl-WlLDERNESS AREAS

Visit an area where the land is neither ciiltivated nor fenced and where people’s homes are
‘widely spaced. List by common name as many animals, including birds, you are dblc to
observe. List signs of othérs which remain well hidden.
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Activity 3

Activity 4

Books
Appraisal

€
Social Science

Books

Magazines

»

VISIT TO THE WILDERNESS , - - £

If possible arrange a wilderness trip: Visit an area which is in a more or less natural ?t,ate
such as a designated wilderness area in a national forest, or a national park. A nearby game
or bird refuge would also be acceptable. Using your brnoculars record all the animals that

. can be clearly seen ahd-all the information you have been able to dig up. Consult the U. S.

Forest Service for a list of primitive and wilderness areas in Oregon, the National Park
Service for national parks and national seashorés, and the Buregu of Sport Fisheries and
erdllfe of the Department of Interior for a list of wddlrfe refuges in Oregon.

BIRD OBSERVAT}ONS ' : » ~

An excellent way to become acquainted with and acquire an apprecratron of animals in your
area is to become a bird watcher. Birds are all around us in city and country. Many are
residents the year round. Others come and depart witl;/he seasons.

To be a bird watcher all you need is a good pair of binoculars and a handbook. Birds of
North Amertca, .published by the Golden Press, New York, is one of the best and’least

_expensive. Also quite useful i§ A Field Guide to Westérn Birds by Roger Tory Puaterson,

published by Houghton Mifflin Co., Boston, Mass. Ducks At a Distance, published by the
U.S. Department of the Interior, is rnvaluable for identifying both ducks and geese.

Students may start their bird watching careers by looking for birds around their homes and

in their neighborhoods for a period of a week or longer. They should use some of the books”
listed, and bring’ the lists to class. A competition may be created within the class Students

may also be asked to Keep scrapbooks of bird photos found in magazrnes

Some mrgratory,Specrg:s such as swallows, hummingbirds, and especially waterfow! may be
singled out for special attention, giving students an opportunity to watch for their arrivals
and departures their ‘'mcthods of making nests, their reproductive habits, and the ways in
which they care for and feed their young. . .

- Bird watching will arouse the interest of many students and get them 1nvolved in

conservation activities. Speakers from the local branch of the Audubon Socrety may be-
invited to address the class, and to lead field trips where there are congregatioris of birds.

BIBLIOGRAPHY  ~ ' ‘ ) .

Brown, Vinson. Backyard Wild Birds of the Paczfc Northwest Jersey City, New Jersey
T.F H. Publications. 1965.

Collins, Henry H. Btrd Watcher’s Guide: Racine, Wrsconsrn Western Publrshmg Company.
1961. o
Hickey, Joseph H. 4 Guide.to Bird Watchmg New York Doubleday and Co., Inc.

Students should decide through discussion whether wrldlrfe refuges and wilderness areas are

ki
i

worth preserving. Further research may be necessary to learn more about the history of

these refuges and wilderness areas, the econemic forces that are fighting the designation of -

more wilderness areas, and the groups who seek to create more of them.

CURRICULUM RELATIONSHIPS

Write essays on justification for traffic in furs and pelts of endangered wild animals and the
movement to curb this business in the United States. A typical assignment might be to study
the role of Hudson’s Bay Company in nearly exterminating the. beaver from early Oregon.

Controversial aspects of wilderness and. wildlife preservation and the ban on’ poisoning

coyotes recently detlared by the Department of the Interior offer opportunrtres for class

discussion and debates. -
BlBLlOGRAPHY

Bates, Marston. Man in Nature Englewood Cliffs, New Jer“sey Prentice-Hall. Inc., 1964.
Darling, Frank Fraser. Wilderness and Plenty. New York: Ballantine Books, Inc., 1970.

Hay, John. In Defense of Nature. Boston: Tittle, Brown and Company, 1969. B

Netboy, Anthony. The Atlantic Salmon: An Endangered Species? Boston: Houghton Mifflin'

Company, 1968. : o

Many magazines devote space to controversial wrldlrfe and related SubJCLlS Among them
are: :

RV

‘.‘




0 .
Natural History, published by the American Museum of Natural History, Central I;arlc West
at 79th Street, New York, N.Y. 10024

*
' National Wildlife, International Wildlife and Ranger Rlck (for Jumor readers), published by
) the National Wildlife Federatlon 1412 16th Street N.W. Washmgton DC. 20036.

- Audubon, published by the Nauonal Audubon Souety, 950 Third Avenue, New York

10002. _ S
Other Resources Sierra Club’s Exhibit Format Series and Wilderhess Conferenice Volumes, available from the ’
club at Mills Tower, San Francisco, California. ', -
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Objectives

Rationale

Vocabulary

Activity 1

Activity 2

Activity 3

h—\
Language Arts

.

Social Studies

Mathématics

- 3. Identify three other needs of peop,

e Fine and Graphic Arts

-

' ENVIRONMENTAL NEEDS OF ANIMALS

AND HUMANS |

As a result of this encounter, the student should be able to:
I. Name the basic needs of all animals (food, water, shelter).

2. Describe how man’s needs are met in a normal community.

€g., privacy, “etbow room,” love, recreation).

Students should develop an undersfanding that each living thing has requiremerits which
must be met through interaction with\jts environment,.

habitat predators camoyfiag experiment

4

FIELD TRIP: ANIMAL’S NEED}

. Arrange a trip to a zoo, farm, or animal re ge. Guide the children to look for the things that

all_apimals need. Discuss predators, camouflage, and importance of shelter. Observe what is
provided by man when animals are not in Yheir native ‘habitat. Narrow the list down to the
absolutely essentialheeds of the animals. Afe these the same as needs of forest animals, pond

" animals, pets? .

OBSERVATION: STUDENT'S NEEDS | .
Discuss the student’s own needs. Are they the same as those of the animals seen on the field
trip? How are these needs met? Have the students observe and record how their own needs
are met at home that evening. On the following day, compare the various observations. Are
they all the same? : '

.

EXPERIMENT: OVERCROWDING . : o

Crowd all the students and their desks in one-fourth of the classroorggd eave them that way
half the day. Tell the students to think about how they feel during this experiment®Record
comments, observations, complaints. In the afternoon, move back to regular spacing. Discuss
their feelings abbut being crowded. Ask if they see,a relationship between this experiment
and living in a crowded city. If they don’t volunteer the connection themselves, ask, **Does
this illustrate another need of people?” ‘ :

.

EXPERIMENT: RECREATIONAL NEEDS 3

At recess take students to the most, undesirable spot available (say, a corner of the parking
lot or a bare-dirt area) and tell them that is where they are to play. Record their comments
and ask them to compare the area to their usual playground.-Have them design an ideal play
area. “Does this illustrate another néed of people?” ’ :

Write and illustrate a booklet on the Care of a Pet or Care of a Child. lllustrate how different
essential needs are met. . ' , : Fooe

CURRICULUM RELATIONSHIPS ) . .
Write a story personifying an animal in dan'ger trying to reach its shelter.

Have the student compose a thank you letter to parents for furnishing his basic needs.

Write poems about the “feel™ of being too crowded.
Construct a model playground with all the ingredients children feel are necessary.

Enlarge idea of “other needs’ of people to include need forsuch things a&:ean air, clean
water, and quiet. Contact state legislators and communicate this point of view to them.

Ask the principal for an enrollment projection to ascertain whether overcrowding will be a
problem in your school. If it will be (or is today), ask him what plans are being made to

-alleviate this situation.

. 7‘44,
Figure how much space per child there is in your classroom. Compare this to other schools,
if possible. .

7

79.



:
Objectives

Rationale

Vocabulary »
Materials
f{ctivity 1

~

Activity 2

Activity 3

Appraisal

o saquariums identically except for the proportion of food.

v P 50 ﬁ_
2 2 .
:?: 40 | § 40 L
5 30+ “ Tank A 5 30+ Tank B
5 20 L o 5 4
- 2 0 /. : s W,
10 ' ‘ 10 L
A T SN L | I N B [ I N
Tt T 1 1 T T T 1T T 1
. ’ i .
! Date or Days oo - Date or Days (90)
o
ANALYZING DATA

POPULATION CONTROL GUPPIES AND - .
'MAN - @

As a result of this encounter, the studént should be able to:

1. 1dentify a state of stabilization in a_grven population of guppies.

2: Identify factors bringing about po.pulation stabilization in guppies.
3. Identify factors bringing about-population stabilization in humans.
4. Suggest conseqh;ﬁnces if human population is not controlled.
Population stabrlrz&ﬁon is recognized as a major factor which will determme the adequacy of

food supply and living space and which may, ultimately, determine the survival of the
human species. This is a long term study which will illustrate a,number of factors. that

influence population control. - . _ ' .
. population control overpopulation ~  aquarium stabilization ‘ :
2 aquarium tanks of equal size with aeration 51 guppies:
and food supply to accommodate guppies —= [9 male
a ' 17 female
[6 fry -
AY I pregnant female
SETTING UPEXPERIMENT : M

Set up the two identical aquariums. Stock one with 50 guppies: about 17 male 17 female,

, and"16 fry. In the d, place the ore pregnant female. Féed the fish and take gogd care
of the tanks, being s@re the water in each is properly aerated and filtcred. Treat both
I .

RECORDING DATA ’ - .

At regular intervals, say once every day or two, count the number of fish in each tank.
possible, keep track of the number of males and females. Make a graph for each tank and‘/
plot the information.

»

N
.

A (Sample Charts) -
50 | '

Run this experiment three to six months. At the end of the period make a careful count of

' the guppies in each tank. What has happened in the tank that started with 50 guppies? Are
‘there more or less now? If less. what happened to them? Arethere any babies now? If not,
can you speculate what happened to them? How many males and'females are there now?

Look at the chart for the tank with one guppy orrgmally How" many are there now? What is

the most that were in this tank at any time? How long did the population remain at this

level? Did the population fluctuate? Were there’ ever any {ry, and if so, what happened to
- them? Did they all live? How many males and females are there now?

It is suggestéd that a class discussion be held involving the tollowmg queslr(ms intended to
provoke students mto thinking about the very grave population problem facing us. -

Can we compare the guppy populatron to human populations? Were any steps taken to
control the guppy populatron or were the laws of nature allowed to prevail? .

c e
-

%
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Do we- as humans do anything to control the laws of nature concerning population growth?

What would happen (or has happened) if either the birth rate were controlled (decreased)

without anything being-done about the death rate? What effect does medical technology
%? have on the death rate? What can you find out about infant mortality rates in say the last 50
. E to 100 years? :

Is there something we as humans can do to consciously control our population? Are birth

control and legalized abortion. possible solutions? What has medical technology accom-

plished in the area of birth control? Would this be effective if only part of the population
, practiced it? - -

CURRICULUM RELATIONSHIPS

Language Arts * Write stories persqnifying the thoughts of the guppies in the tank of 50, bringing in such
ideas as what it feels like to be overcrowded. o

B

Math - y See Activity 2.
Social Studies . Study population in some of the underdeveloped and overpopulated countries, such as India
and Indonesia. < S

Study the population of Japan as it rose from an underdeveloped country in the early 19th
Century to the present. What has happened to the population in India, Japan, China. What
measures are being taken to control it? What are the population projections for the United -
* States? ) -
- BIBLIOGRAPHY
Books Ehrlich, Paul. The Population Bomb. New York: Ballentine Books, Inc., 1968.
Hale, Edward. The Hidden Dim;pnsions. New York: Doubleday and Co, inc., 1966.

Lorenz, Konrad. On Aggression. New York: Bantam Books,. 1970.

World Almanac contains data on population trends, birth and death rates and other statistics
pertinent to this exercise. '

. ANIMAL TRACKS ALONG A STREAM

. 0 T -
Objectives As a result of this encounter, the studeft should be able to:

1. ldentify and describe animal tracks.

*

2 Make inferences about an animal based on the tracks it leaves.

— “.
Rationale All animals need water in order to survive. Presence of animals is cammonly detected near a
tream or pond. Search around the edges and look for tracks in the soft sand or mud. i{ese
racks can tell the trained observer a great deal. °

Vocabulary ack ‘ .
Materials ' notebook and pencil * plaster of Paris and instrucfions for use
mixing bowl : cardboard strips

Ay plastic or shellac paper clips or masking tape

OBSERVING TRACKS

Visit an area where animals mightdc?me to drink. Have the students search the banks or
edges being careful to'stay in grassy afeas so as not to destroy any tracks.

Activity 1

tudents shoyld spre‘éd out. When a track is found, record observations about the area and
the tracks. Make a.sketch of the tracks for possible future identification. Make inferences
_ about the animals that made these tracks.
Activity > - PLASTER CASTS OF TRACKS
' Make plaster casts of as mziny types of tracks as possible. Be sure that the track is very clear.
. Follow specific instructions as outlined in this encounter.
Activity 3 . IDENTIEYING TRACKS

 After returning to the classroom, use the descriptions of the tracks and the casts to’ identify
the animals from reference books. Were the inferences made in the field accurate, close, or in

o —

%
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Language Arts

Fine and Graphic Arts B

Science

5. Whe the cast is-hardened; lift it out, remove the ring, and clean it by S

CURRICULUM RELATIONSHIP

Write remrl{ab‘out the animals in the observed area™Include inferences.-
'\

Illustrdte the reports you have made from the mformatlon collected.

Make a study of the habitat of animals you traced to the stream. Read about their food .
supply, shelter, famlly size, and predators

a

'MAKING PLASTER CASTS OF ANIMAL

TRACKS

The study of animal tracks is an interesting hobby. To the expert woddsman and naturalist,
tracks and other signs left by animals are an open book which tells what has been happening

in the lives of theseé wild creatures.

Here is how to preserve good tracks in mud or clay:
N 'Clean track of loose particles of soil, twigs, leaves or other litter. 2
' Spray track with sheliac or plastic from pressunzed car, if available.

5

3. Form a two-inch wide strip of cardboard or tin into a ring surrounding the track. Press it

" firmly info the ground to give support, but leave at’ least one inch to form the edge of
- the mold., - -

4. Mix about two cups. of plaster of Pans in a tin can or plastic bowl, adding - water slowly

until it is about as thick as heavy cream. Pour it carefully into the mold until the plaster

" is about to the top. Allow the plaster to harden at ledst 15 minutes Refore lifting it out
of the track. If soil is damp, hardenmg may take longer.’ ' Co

ing it with a

Kkniféd blade and was ing it. ‘

. 6. AApply a thin coatfhg of vaseline_to the track and the surface of the cast..Pface the cast on

a flat surface and surround it with a two- inch strip of cardboard or tin, as before.

7. Mix plaster of Paris and pour it into a mold making certain that the top surface of the _
casting is smooth and level with the mold. If you plan, to use the casting as a wall plaque,
place a loop of wire in back of the casting whilé the casting plaster is.still soft. Allow two
hours for the plaster to harden. - .

8. Cafel‘ully remove the mold when the’ pldsler is dry. Separate the two layers -and w1pe
excess vaseline from’ the face of cast and track. Scrape any rough places thh a kmfe
blade, or use fine sandpaper. Wash the casting in runnmg water. .

9. When the cast is thoroughly dry, paml the inside of the track with Indiav ink or black
poster paint. Label it with the name of the. track. A coat of clear shellac or clear plastic
may be applied to protect and preseve the Laslmg ,

o

s
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L s RA _ - "STEP 3. Encircls track with band
s i, ) I R ST S of cardboard pressed into soil.
- ' ¥ ' &TEPS 182, Clepn frack and-
’ spray with ;hgl}og,or plastic. .-
< M ., . "

STEPS 58 6. Lift cast’
when hard. Clean care-
fully and coat with

A vassline. .
. # a »
. = re
. . STEP 4 Pour plaster of Paris
' mixture over track. ~
° NN
i
STEP 8. Separate the
two layers of casting.
: Clean vaseline from . : ol
. track and smooth with - " .
; " _ STEP 9 When caste is dry
knife blade. ; S .
. paint inside of track with
black India ink.
‘ i STEP 7. Surround casting with
wide strip and pour plaster
) | evel with moid.
2
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~ POPULATION AND THE ENVIRONMENT

Objectives As a result of this encounter, the student should be,able to: /
‘1. Identify the conflicting points of view in the population control controversy.

2. Describe the factors that must be considered to determine proper population-
environment relationships.

Rationale Traditionally, America has looked with favor. upon unlimited po;&ation growth. However,
the environmental crisis has. cast this view <into doubt. The purpose -of this study is to
examine the issue of population growth in a rational manner.

Activity 1 EXAMINATION OF TRADITIONAL VALUES '

Through class discussion and/or the use of a history teacher as a guest speaker, have the class
examine national trends which traditionally have indicated approval of unrestricted
;populatien growth. Generatea discussion of. whether or not these trends are valid in today’s
society. Resource people besides historians might include sociologists, psychologists,
ministers, and medical doctors. Identify the rationale for differing points of view.

Activity 2 "' DEMOGRAPHIC STUDY _ .
Have the geography department make a presentation about geography and its effects on
»  population and population concentration. A comparison of nations such as India and Japan

could brin,g‘ out sigfificant points related to the population problems facing the United
\J States. B '

Activity 3 INTEREST GROUP DEBATE . .
Invite representat'ives from groups with differing viewpoints on population control to discuss
* " their views. - : o
Activity 4 ’ . SIMULATION PROBLEM ON POPULATION _

Divide "the class, into several groups which représent various viewpoints in regard to
population growth, and let the students role play through a discussion of an issue related to
the population question. One group may advocate unrestricted population growth, while
another may advocate population coritrols. Other students may role play such persons as
geographprs, sociologists, psychologists, legislators, and others involved in the population

growth issue. Through this exercise, students ¢hould come to realize that conflicting views
play a crucial part in determining the shape of public policy in such matters.

Appraisal . . Have each student throu‘g}H an appropriate form of expression describe his personal views

about population control and how he would handle the problem if he had the power to-do
$0. :

s

CURRICULUM RELATIONSHIPS

Geography See Activity 2. . . ;
Language Arts See Appraisal.
' BIBLIOGRAPHY ]
Books The American Assembly. The Population Dilemima. Englewood Cliffs; New Jersey: Prentice

Hall, Inc., 1963.
* Appleman, Phillip. The Silent Explosion. Boston: Beacon Press, 1965.

. Calder, Richie. Common Sense About a Starving World.  New York: The MacMillan
Company, 1962. . ,

Ehrilich, Paul. The Population Bomb. New York: Ballentine Books_, Inc., 1968.

Ehrilich, Paul. Population, Resources, and Environment. San Francisco: W.H. Freeman and
Co., 1970. - ‘ '

Freedman, Ronald. Population. Chicago: Aldine Publishing Company, 1964.
Hyde, Margaret. This Crowded Planet. New York: McGraw Publishing Company, 1961.

Johnson, Huey D.‘ed. No Deposit No Return. Reading, Massachusettsg Addison-Wesley
Publishing Company, 1969.

Malthus, Thomas. An Essay on Population. New York: Modern Library, 1960. .
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Public Documents U. S..‘Department of Interior. Man—An Endangzredu Species. Yearbook No. 4. U. S.
Government Printing Office, Washington, D. C., 1968. Also Population Challenge.

a Yearhook No.-2. 1966. ‘
Audiovisual Resources The Division of Continuing Education Film Lrbrary Corvallrs Oregon, hdS these frlms
/ - Brazil: The Gathering-Millions European Experzence
' India: Writings in the Sand Japan: Answer in the Orient
Problems of Conservation—Forest and Range Problems of Conservation- Water
Squeeze : Troubled Cities '
USA Seeds of Change Working Water :
Objectives - ~ Asaresult of this encounler the student should be able to: .
: 1. Construct line graphs lo iltustrate the rate of growth of world populalron since 1600
o . 2. _Graph the rate at which the food supply is now mcfeasmg in the world.
- 3. Based on the two graphs, predict global food nee I
Rationale . Graphs are efficient ways to present data. The rates fgrowth for the human population and
r its food supply differ.. This can be clearly seen in graphs of population growth and food
production. Most scholars consider the populatigh explosion to be the basic cause of most
environmental problems. Population and food pfoduction studres are effective ways to focus
. _on this problem. - ‘
Vocabfilary exponential curve - i arithmetic curve ,
7 ¢ vertical axis* - calorie
kilogram A extrapolat
horizontal axis
Materials , N Relerence books and articles concerned Wrth both the rate of world pruldllon growth and
o maximum possible rate of increase in food squly
- Note: Both of the Ehrlichs books dnd the books by Hardin and the Paddocks listed ifi the
o Bibliography are excellent sources. |
, Grdph paper (10 divisions per linear mt,h) . .
Activity 1~ ‘ 5 GRAPHING 350 YEARS OF HUMAN POPULATION GROWTH - - .
' Using figures obtdined from reterence books and articles, the students (perhaps in small
. groups) should construct two line graphs. On one, plot thé years 1650 to 2000 A.D. along '
- » the horizontal axis, and world/population on the vertical axis. World population after 1970
may be extrapolated. An exponentrdl curve will be produced
* The second graph will have the same horrzontdl time scale. On the verlu,dl axis world food
-production should be plotted in calories, pounds, or kilograms. An arithmetic curve will be
& produced
Activity 2 iy | INTERPRETING GRAPHS - ' iy
~Students should use the graphs to calculate changes in the amount of food expecled to be
roduced per person in future years on.a world—wrde basis.
Appraisal .4 Students should discuss history and presenl trends which suggest the average man (on a

world-wide basis but not necessarily in all countries) will have a much more meager diet in
future years. &

Students should Submit their graphs (see’ ‘‘Objectives’ ) with explanation of therr meanmgs g
listing sources of information, including frgures used in graphs. . .

A logical extension of this activity would be to encourage students to suggest means for

, - avoiding famine in countries where the population growth is outrunning the food supply.

s : Another would be to consider_the possible impact of population growth on resources other
) than food, usmg the more crowded lands. o :

-~
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Math
Language Arts

Books

Atticles

Pamphlets

CURRICULUM RELATIONSHIPS ' ' .

Graph and calculate ratios of food units to persons. o . B

Readiné, class discussion, and report writing all reqﬁiré'us.e of language-skills. »
" BIBLIOGRAPHY , v L, :

Borgstrom, G. The Hungry Planet. New York: Collier, 1964.

Daedalys. Devoted to population problems. Boston. Amgrican Academy of Artsand Sciences, |

Spring 1968 Issue. o
\ )

Ehrlich, P.R. The Population Bomb New York: Ballantme Books, Inc., 1968. .

Ehrlich, Paul R. and A. H. Ehrhch. Population, Resources, and Environment. San Francisco:,

W. H. Freeman and Co., 1970. ’ T
Hardin’, G. Population, Evolution and Birth Control. San Francisco: W. H Freeman and Co.,.

1969 . -
Paddock, W. & P. HungryNatlons Boston: Little, Brown and Co 1964 . - :
Paddock, W. & P. Famine—1975.*Boston: Little, Brown and Co.; 1967. ' oo
Encyclopedna (general) 1 ; ! N . : f
Critchfield, R. “Feedmg the Hungry: Can. Politics Keep Up With T.echnology New.

Republic, October 25, 1969. N

Dav;s K. “Population.” Scientific Americézn September.1963. -, ,
Ehrhch P. R. “The Coming Famine.” Natural History. May 1968.

Ehrlich, P. R.and J, P. Holdren. “Population and Panaceas: A Technologlcal Pcrspectxve
Bioscience, December 1969. . 89

Robinson, HlR “Dimensions of the World Food Crisis.” Bioscience,‘]inuary 1969. -
Spengler, J. J. “Population Problem: In Search OfASolutxon ’ Science, December 5, 1969

"Williamson, F S.L! “Populatxoanllutnon Bzosczeme, November 1969. o

Mead, Margaret. Hunger, A Scientists’ Institute for Public lnformauonWorkbook 1970
Available fre& from S. l .P1.,30E. 68th Strecl New York, N. Y 10021.
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Objective .
Rationale

Vocabulary
Activity 1

" Activity 2

Activity 3

AUTOMOBILES AND MAN :

As the result of this ericounter the student should be able to-discuss the impact of the
automobile on our way of life, including its benefits and drawbacks.

The purpose of this exercise is to introduce the student to some conceptlon of the role of
the automobile in our daily lives and the problems it creates.

classification similar order group objects category
VEHICLE ACCIDENTS -

Have the class investigate the number and causes of motorized vehicle accidents in the state
each year for the past five years, including the number of people killed and injured. Data can
be obtained from the Highway Comniission or the State Industrial Accident Commission. If
possible, obtain information on accidents by vehicle type. What inferences can you make
about the safety factor in automobiles based on the information obtained? Does age of
vehicle play an important role? What are the requnrements for safety in the state vehncle
laws? R . -

DRIVING VIOLATIONS

As a follow-up, designate a team of students to visit the city or county courthouse to sit in
on driving violation cases. Report findings to class and perhaps have the class discuss the

P

— -problems encountered in the courts. Discuss theuproblem of the alcoholic driver and ‘what is

bemg done by the state to handle it.

* * 4

-VEHICLE EMISSION , T

On the basis of the air pollutnon section in this handbook, have students investigate the
problem of designing vehicles which emit httle poisonous waste. What is being done by the
_ government in this field? ; ot .

Compaye Oregon emission control regulations with those in California. Information may be
obtained from the Department of Environmental Quality and the Hnghway Qommnssnon

.
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Objectit/es

v

Rationnle

Activity 1

Activity 2

Activity 3

-

[
>

.

ENERGY FOR THE PACIFIC NORTHWEST

As a result of this eneounter the student should be able to:

1. ldentrfy the sources and potential sources of electric power dvarlable in the Pacrﬁc
Northwest, in Oregon, and in his local area.

Describe the factors and interest groups involved in the t.ontroversy over future power
generation, espeually nuclear energy.’

to -

>3 . 1dentify the points of view of segments of our socrety which are affected by nu(,lear

power developments.

-

The need for additional energy sources 1o meet the incieasing demands of our ten.hnologrcal -

society is universally recognized. Howexer, we realize that our environment is drrectly and
indirectly affected by power developnlent :

1Y
It the Pacific Northwest the bulk of the power we use is hydroelectrrc powes. Until recent.’

years, nuclear power was regarded as too expensive to compete with hydroelectricity or with
-electricity generated by fossil-fuel plants, However. nticlear power -generation is now

competitive with other forms of power. Portland General Electifc Comparty is building the . -

Trojan plant on the Columbia River near Rainier, the first nuclear plant in Oregon. Much
controversy has developed in Oregon and throughout the United States abdut the satety and
desrrabrlrt§ of using atomic fission to produce electricity. .

- Another elernent in the power controversy is the argument that Americans irse'electricity
wastefully—in windowless buildings, in electric signs,.in air conditioning in climates where it

is not really needed. These people say that the by- produets of power generation. smoke and -

particulate emissions from ceal-fired or oil-fired plants, and the dangerous radioactive wastes
from nuclear plants-;are deterroratrng our environment and also endangermg in the case of
atomic power, human lrves

This encounter is’ desrgned to get students interested in the power issue and. make them
analyze some of the complex problems involved.

RESOURCE SPEAKERS: PRESENTING THE ISSUES  --

Invrte to the class speakers represtntrng some of the interests mV()lVLd in “the power
controversy to participate either in a discussion -or a debate. They may include
representatives of the private power industry. U.S. Corps of Engineers, conservation groups

* (e.g., Oregon Environmental Council, Sierra Club). members of the state legislature,
Bonneville Power Administration, and o'thers. '

GETTING THE FACTS . _ ) : _
" Students should become acquainted with the power situation in their own comymunity. Have

them do research on the sources of electricity used in their community: who generates it, -

. who distributes it. what are the trends in its use and cost? They should be able to give a

pitture of the. generdgion and distribution of power in the Pacific Northwest and in their -
own gommunity. Material can be obtained from the Bonneville Power Admidistration,

Portland, especially annual reports which show where the power goes. BPA is the distributor
for all electricity genérated by federal power installations in the Pacific Northwest. This
electrical power is sold to private and publicly owned distribution systems and to iridustry
on a wholesale basis only. Retail distribution is done by the lOLdl power company, rural
electric cooperative. or public utility district.

ELECTRIC POWER USAGE . ' ' .« .

Ask each’ student to study and evaluate the.use of ¢lectricity in his home. Determrne the
number of appliances. the peak loads during the day, the amount of power used at various
seasons of the year on a month}v basis (check the family’s electric bills), dnd the th:rgc per
kilowatt- hour . oy .

Additionally, stt;di;;ws may check with the local power distributor B0 pro]et.ted requrre- »

ments in the community, and where pdrtreular load increases are e)@ﬁeeted (residence ude,
farm use, rndustrral and commercial use). If there is an aluminum mill or pulp mill ¢t other
heavy users of power in the vicinity. information should be obtained on the- dmounts Ld(,h

consumes. Consult the local power company for such mtormdtrona .
£ . 4
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Activity 4

-3

Activity §

Appraisal

‘  Science

©

Social Studies

98"
Language Arts
Objectives
‘Rationale
Vocabulary
B Materials
4 o
ey 2 0F i
iR
\ .

. Students should be able to describe the major factors in the power situation and

A FIELD TRIP

A trip might be scheduled to the headquarters of the Bonneville Power Administration in
Portland to see the dispatching center which moves the power from hydroelectric, nuclear,
and fossil-fuel plants in the Pacific Northwest to load centers. After the visit, students may o
be asked to discuss in class their tindings and impressions.

ROLE PLAYING .

Create a role-playing situation involving students in the Pacific Northwest p.’owe’r

controversy.. For the simulation, divide the class into.as many interest groups as possible.

Some of the issues which may be aired are discussed in the rationale above.

Have each student explain what his solution to the controversy would be if he had the
authority to make a decision. He should take into consideration both the proposed power .
needs (as formulated by the Bonneville Power Administration and the power industry) and

the points of view of those who would restrict power growth in order to safeguard the
environment.

demonstrate ability to make decisions -based on mformatxon concerning the critical
ecological issues. ) “

CURRICULUM RELATIONSHIPS

Students may study the prousses and mechanisms by which electricity is generated and
distributed over large areas until it'reaches the user.

Contrast methods of operation and policies of private powgp companies and publicly owned
distributors such as a rural electric cooperative or public utility district. How are these
various bodies regulated? _ .

Debate and role playing provide experlenue in critical thinking.

NUCLEAR ENERGY-POWER AND
POLLUTION s

4 o v -

As a result of this encounter, the sludenl should be able to:

s
LY

1. Describe one or more ways he has detected the presence of radioactivity by using special
* devices.

2. List three or more potential benefits and three or more possible hazards associated with
- nuclear. electrical plants: :

3. Detend a conclusion about the desirability of buxldmg a nuclear power plant within 50
miles or less of his.own home. .

There are many federul\und state laws governing the constructjon and ()peruti<)n‘offnucleur
power plants. And many scientists still feel there are dangers associated with the operation
ot such plants.- There is much more to be learned about radiation hazards to humans: Other
recognized problems include the dnposal of radioactive waste material, handling of
radioisotopes, and the release of heat .into the water. This encounter is designed to
tdmnlmnze the sludent W1th some properues of radioactive mpaterials and their effects.”

radloucllvny cloud Lhamber

nuclear-powered = Geiger counter =~ , "
isotope ionizing radiation '

radioisotope hydroelectric - .

fossil-fuel

Cloud chamber (available at the Oregon Museum of Science and Industry)
Dry ice (available at ice cream shops, packing plants, railroad and trucking companics) . ‘ .
Radioactive isotopes sealed in plastic cubes and packets of Polaroid- film (available in kit

form Prentice-Hall. Macalaster -or as part of the “Introductory Physu.al Science” (IPS)

course now taught in many schools)

8B




Gerger counter (()bldln on loan from a ‘nearby r.ollege from your own IMC or IED froma

‘ , S ) local industrjal firm, or from your science department) L ( _ . -
Activity 1 .. OBSERVING EVIDENCE OF RADIATION v e

Have students set up cloud chambers according to instructions whu.h may be found m,most
physical science textbooks. (See, for example, Introductory Physical Science, published by
- Prentice-Hall.) Students should make brief written notes of their observations.

Activity 2 DOCUMENTING RADlATlON ON_FILM c 9

Pairs dr groups of students should .expose Polaroid frlm to radioisotopes chordmg to
instructions in the commercial Kits available. (Prentice-Hall’s text, named above, gives
complete instructions for this activity; kits are avaitable from the publisher.)

Activity 3 USING A .RADIATldN COUNTER ) : s e - N .
Each student should expose” Geiger counters to a radium dial watch or clock; or to a :

radioisotope cube, and observe the counter’s behavior. Radium is not used in clocks and
watches today, but old clock faces with radium dials may frequently be found. Suppliers of

[y

- scientific materials offer relatively safe radiation sousces for such an activity.
Activity 4 READING OPPOSING VIEWS OF NUCLEAR POWER -
' Students should read at least two books or articles, one favoririg.nuclear plants, and one
. ' opposing them. The feacher could contribute by interpreting some of the more technical

. material concerning pollution problems and biologi¢cal hazards associated with any form of

ionizing radiation. He might also describe briefly the operation df conventional power

s . - plants—hydroelectric and fossil-fueled. Students should understand that all methods -of
' producing electrical power cause some undesirable side effects. :

The student should list and document both the benefits and hazards he believes nuclear
power plants represent. He should be able to take a position for or against construction ofa .99
-nuclear plant near his home and be prepared to defend his views. ’

. ‘Appraisal . . ’ Each sludenl will explain how he has observed radioactivity in the laboratory He will also
’ list, or name- orally, three possrble advantages dnd three drsadvantages of nuclear power
° 3 plants, . :

The class should be divided into those who favor ‘and those who would oppose construction
of a nuclear plant near therr homes. An informal debate would be an exr.ellent culminating

o

activity. : . . : ’
> CURRICULUM RELATIONSHIPS . ‘ -
Science Study the effects of radiation on human beings and animals. Jnueslrgdle the etter.ls of the
Hanford Atomic Plant on the mlmon runs of the € olumbra Rrver .
Social Studies * Read about economic and polmcarl issues associated wrth atomu. power generatron
Language Arts . Communicitions skills will be directly. applied in reading, reportmg, and discussion of this T
controversial subject. , ; .
. BIBLIOGRAPHY . S
Books : Calder, R. Living with the Atom. Chicago: University of Chicago Press 1962,
. Curtis, R. and E. Hogdm Perils of the Peace)hIAtom. New York Ballantine Books, Inc.,
o 1969. . /
“ Ehrlich, P.R. and A. H. Ehrlich. P()pulation, Resource, and Environment. San Francisco: W.
. / H. Freeman and Co.. 1970. - *~ . N '
L Haber-Schaim, et al. [Vnrruducrmy'Physical Séiértce ’nd Ed. New Jcrsey' Prentice-Hall. 1972:/
o Novick, Sheldpn. The Careless Atom. New York Dell Publishing Co., Inc. (a Delta Book),
: . : 1969 /) . y o ) !
. Articles o ”Clark J. R. “Thermal Pollution and Aquatic Life,” Scientific American, March 1969.
Curtis, R. and E. Hogan. “The Myth of the Peaceful Atom,” Narural History, March 19697 "

Fadeley, R. C."‘Oregon Malignancy Pattern Physiogtaphically Related to Hanford,
Washington, Radioisotope Storage,” Journat of Environmental Health, May/June 1965.-
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Pamphlets
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‘ "ERIC /

Aruitoxt provided by Eic:

~"*“An Oregon First.”

3

Woodwell, G. M. “Radxoac.tmty and Fallout

The Mode'l Po'llution',’;. Garden_JournaL
July- August 1968.

U.S. Atomi¢ Energy Comnflssxon pamphlets “Atomic Powér Safety,” and “Nut.lear Power

Plants™ are available at Box 62, Oak Ridge, Tennessee 37830.

Portland General Electric Co., Portlang, Oregon.“
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PESTICIDES AND THE LIVING - o
COMMUNITY o -

Objecti\'/es . Asa result of this encounter, the student should be able to:

1. Describe the comparative effects of persistent and nonpersistent insecticides on an insect ‘
; community.

2. - Identify specific examples of the residual effects of pesticides on other living things.

Rationale ’ Students need to be aware of the varying effects of insecticides on msecylpopulauons and %
their residual effects on other life forms. £
Vocabulary “insecticide (pesticide) persistent pesticide =~ nonpersistent pesticide
Materials ) 3 large plastic bags (small trash can size) |
hand lens i . : .
note pad, pencil :
2 insecticides—one from each of the lists f .
relatively nonpersistent insecticides: relatively persistent insecticides:
Acme Garden Guard L . Sears Rose Dust
Ortho Sevin 5 Dust Science Garden Insect Spray
V. : Ortho Malathion 50 Insect Spray ; Ortho Tomato Vegetable Dust
: Sears 50 percent Malathion Spray, Spectracide Rose-and Flower Spray
o Vigoro 50 percent Malathion Spray Sears Multi-Purpose Insecticide-
o » Black Leaf House and Garden Spray Fungicide
Activity 1 . EXPERIMENTING WITH INSECTICIDES ‘ ‘ 103
Obtain an insecticide. Study and discuss thefrecauuons for use on the label. .o
‘ ‘ Select three plants with similar insect communities. Observe and record insect mteractxon
. _and make-up of insect species. Isolate theee test plants by enclosing them within inverted
’ - plastic bags. Spray or dust the first plant with a persistent insecticide through a hole in the

.

bag and the secon(}(thh a‘nonpersistent insecticide. Do not treat the third plant.

When the dust has settled. remove the bags from the three plants. Record the lmmedmte
effects. Observe the insect communities on a regular basis for at least one month. Prepare a~
graph that plots time against total numbers of insects on all three plants. Alsé compare

specific species of insects on the three plants. . : /.'a
Actity2/ =+ READINGS. - ( 2
- ' . “Read books and articles-that point up the pesllude residue problems. See Bibliography.

Appraisal ‘Discuss the pesticide residue problems from all sides. Compare the effect on insect
: .communities of npnpersistent and persistent insecticides and consider the approach to the

pesuudegproblenkthat is now gaining favor.

CURRICULUM RELATIONSHIPS - .

Secial Studies g Invgsugdte the ecpnomic importance of pesticides to dgnculture and forestry. Who has the
’ - nght or responsibility to legislate pesticide control? What are the recent governmental

]

v . , * actions on-DDT dnd other persistent chemicals?

Science * * "Study the relative rates of decay of various pesticides. (Compare the persistent to
nonpersistent types.) " )

BIBLIOGRAPHY twe s

K Books . "+ Carson, Rachel. YZzeStlent Spring. Boston: Houghton, Mifflin Co., 1962.~ ‘
"' . : Commoner, Barry. The Closing Circle. New Yark:, Alfred A. Iznopf 1970. «'/

‘ o ~ oo Dorst Jean. Before/\/ature Dies. Boston: IIﬁughton-foﬂm Co., 1970. -

Rrenow I})obert and Leona Cram Moment in.the Sun. ‘New York: Balldntme Books Ihc., .
‘1969 AP > »
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Objectives -

.

Rationale

Vocabulary

Activity 1

104 . .

Activity 2
Activity 3’

a

Appraisal

Science-

_construction and use of a Berlese funnel are given in A Sourcebook for the Physical Sciences
" by. Paul Bra q%

SIDE EFFECTS OF PESTICIDES .

As a result of this encounter, the student should be able to:

1. Identify and describe three or more changes, in addition to insect death, which seem to
result from treating a test plot with a commercial insecticide. -

t

ldentify and describe three or more changes, in addition to weed control, which seem to
result from treating a test plot with a commercial-weed killer.

3. Formulate inferences based on®Bbservations about the side effects of pesticides.

It is generally known among scientists that most insect sprays (insecticides) and weed killers
(herbicides) can damage or destroy organisms other than their “targets.” There are dangers
involved in the use of these chemicals and students should develop some awareness of them.
(One widely known insecticide, DDT, now banned in several parts of the world, is blamed by

‘many scientists for massive kills of birds and fish.) Because of ‘the great complexity of the.

following experiments, conclusions should remdin tentative. Not all variables can b
controlled, but as many .as possible should be identified. “Food chains™ (series of lxvxr(z
things which. feed upon each other) generally involve man. So however complex, these
stndies are relevant and impaortant.

pesticide - insecticide -

food chain Berlese funnel T .
control plot ‘herbicide

species . propaganda .

EXPERIMENTAL APPLICATION OF AN INSECTICIDE

Select .mark off, and label two plots of equal size,'A and B. Vegetatnon and other
appearances should be similar. Determine by ;‘ngh count the number and kind of insects
and other animals in both. Scientific names are not necessary in this st&dy List other forms
of animal life which live in or visit the experimental plots. Check the mmimbers and kinds of
animals living below the surface of “the soil, using a Berlese funnel. (Instruction for

ein). Several shovelfuls of soil should be examined and replaced Carefully
record all obéervations.
Leave Plot A undisturbed for later use. 'Bhns will be the control plot. .

- Study and.discuss the ddngers in’ usmg ga,rden_ insecticides.

- Apply a common garden, msectlclde to- Plot B, the exPenmental plot Follow the label

instructions carefully.

"After the period desxgndted on the label for proper results repeat apphcatxon on both plots.

Record your obseryations. o - .
Record on a chart the numbers of.each- specics stnll’ left on each plot, Analyze the data in
terms of how well the insecticide elimipated the insects, how much the chemical affected
other animals, and hoytz the-data for Plot B compared with data for Plot A:

EXPERIMENTAL APPLICATION OF AN HERBlClDE .

Repeat the five activitjes described abovewsing 1 weed kxller ra,ther than-in msect.lcxde New.
plots should be chosen, preterdbly grdss—weed areas. . .
SEARCHING THE LITERATURE ' \ .

Each student should read some of the ﬁterature on pesticides and herbicides. The class can
benefi#®by reports from many sources. °

In a class, discussion elicit student _interpretatigns of the data callected It nray be productive

to divide a class into several teams, each-of which will form conclusions mdependent/ly about’

the effects of pestxcndes Encotirage discussion “of the*possible effects of pestjcides on
nontarget species and food chains, extending gveri to man. Have each student make an oral
report based upon his readmg Encourage student alertness to biases, dlstortlons and
propaganda found in hlS readmg e, - /

Jow
v f

CURRICULUM RELAT[ONSHIPS : N

Study chemical control of living things audgthe 1mportpnce of food chains.
/ i '

N




E

O

Aruitoxt provia

-

RIC*

‘ Articles

IS -

o

BIBLIOGRAPHY - ' ' ,

Brandwein, Paul F. 4 Source Book for the Physical Sciences. New York: Harcourt, Brace,
Jovanovich, Inc. g . : .o

Carson, Rachel. The Silent Spring. Boston: Houghton, Mifflin Co., 1962. .

Dahlsten, et al. Pe§tic;ides. A Scientists’ Institute for Public Information Workbook, 1970.
Available free from S.I.P.I., 30 East 68tH Street, New York, N.Y.:10021 .

Graham, Frank, Since_:Silen-_t Spring. Boston: Houghton, Miftlin Co., 1970.

Committee for Environmental Informatien. “The Price of Convenience,” Environment,
October, ]97 . .

Conway, G. R. A Cdﬁsequenbe of Insecticides,” Natural History, February, 1969.
*Edwards, C. A. “Soil Pollutants and Soil Animals,” Scientific American; April, 1969.
Frost, J. et al. “DDT on Balance,” Environment, July-August, 1969. 7

Harvey. G. R. and-J. D. Mann. “Picloram in Vietnam,” Scientist and Citizen, September;
1968. : P : 7 :
*Williams, C. M. “Third Generation Pesticides,” Scientific American, July, 1967

[ . A}
*Suggested reading for advanced students only.
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l{ationale

Objective \

Activity 1

A

 Activity 2

Activity 3

Activity 4
4 .

Activity §

LAND-USE PRIORITIES. o

As a result of this encounter, the student should be able to identify the factors involved in .

determining land-use pricrities in his local area.

: . .
Historically land-use priorities the. United States have been determined by vested
economic interests. Qutside New ‘England and former colonial states there has been little

lanning or control of land use so that too much of our country’s, natural beauty and
Fong—range usefulness have been destroyed. The purpose of this exercise is to involve students
in an investigation of local land-use pollcres and create an awareness in them that there can
and should be better planning for land use.

]

CURRENT LAND-USE INVENTORY 4

Through discussion the class -should develop a listing of poor land .use evident in the -
commumty The list should include such areas as residences, factorres ‘'shops, and parks.

After the list is made students should try to determine economic, polrtrcal ge@graphrc or
social influences on the development of the area. Was the definition of * ’good land use’ " the
same 100 years ago as it is today? With today’s knowledge and socral requrrements “would
these areas be developed in the same manner?

- STATE AND LOCAL GOVERNMENT LAND- USE- POLlClES

Obtain and study copies of the new state of Oregon land-use zonting law which requires every
county"to formulate a land-use plan. . ‘

\ The class or a selected group of'students should meet with local planning commissioners to
investigate the county’s current practices in setting-land-use priorities and to see what is
- being done to comply with the new state law.

FEDERAL GOVERNMENT LAND-USE POLICIES !

!

Obtain a copy of the 1970 Public Land Law Review Commission’s report which deals with '
. the lands owned by, the federal government. Have the students interview representatrves of

. various interest groups in the community to get their reactions to the proposals of this

report. Alsogshave the students interview local or state officeholders to get their views onthe_,

effect some of the proposals in the commissian’s reporf would have in our state.Interviews
may also be held with ofﬁudls of the U. S. Forest Service and Bureau of Land Management

a

~FUTURE VALUES AND lLRIORlTlES &
“Through field trips, personal interviews, or contact' with guest spedkers the class should

détermine what the future land-use needs of the county may be. The county planmng )

commission, department of parks and recreation, county board of health'and local industrial
leaders can project a number of needs. Have_the students relate the rnformatron to possible
land-use policies. :

SIMULATING.LAND-USE PLANNING

Using an imaginary community, or the local community as a,model, formulate thé outline of
a master land-use plan through a simulation exercise. Divide the students into groups
representing all the interests involved. The simulation should résult in a map illustrating
proposals drawn by the class. Assign monetary and job values to different parcels of land.
Part of the class should be young couples who want to rent or build a new, house Is,the plan
flexible enough to change with new needs?, :

* Ask a local professronal planner or count)lg planning commissioner to_come to class to
evaluate the results of the simulation exercise. If the simulation revolved around the local
area, ask the guest to relate to the Llass preferdbly with the aid of maps and models, what is

‘ aclually pldnned lor the area.
" BIBLIOGRAPHY ° ) . C
Dasmdnn Raymond E. 4 szj@rent Kind oj Country New York: The MdLMllldll (ompdny,
1968,

. Johnson, Hugy D., ed. No Deposit No Return. Readrng, Mdssaehusetts AddlSon Wesley
Publishing Compz:Z{y, 1969.

McHarg; lan. Design with Nature. Garden City, New York: Natural Hrstory Press, 1969.
Smith, Frank E. ThePolmcs ofConservanon New York Random House 1966. N
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Audiovisual Resources The Division ot Continuing Education Filin Library, Corvallis, Oregon, Twis these films: _

b v Cities in Crisis Cities of the Future -
Green City Uprooted Nation '
The Soiled Fronticr coe \
Lo . -
Objectives - ., As.a result of this encounter, the student should be able to: .
7 . . . . Identify both social values dnd natural processes mvolved in mdkmg dcusmns perldmmg
N * toland use. - - o~ ’
,%‘ ". B
¢ v/ . .2, Distinguish lhc merits of dllcmdle plans for ldlld use and supporl one of his own
. ' .. choosing. . . N T S v
' Rationale ‘ ) ('omponcnls in an ccosystem are §o complexly interrelated that the lenge of any one of’ o
o RS RTE ' them may have far reaching ramitications for other components and for' the entire system. =" o
<~ T PR For example, aerial fertilizers are spread, to inerease tree growth, but the water receiving the.
‘ - run-otf may become choked with algae. A dam is constructed to provide power to.encourage T
. ‘ new industry, but an important salmon resource may be destroyed. A marsh is filled in to
. build arshopping wmplc\( and the water table may be perilously affected.
' =
I’Lmncn must slu;ly the possible effects of *manipulating any one u)mponcn) of un
.o euosyslcm Only in this way can intelligent and responsible decisions be made about such
things as land use. Sludcn(s can benefig by ,.mummg an dlllellLJl rok 'in the study and .
. dHLll\\l()n of laind use. ' - ’
»  Vocabulary P, divcrsily / balance sheet L .- N ' N
110 R -~ bedrock geology inundation ” . .
') . LT . . N N -
( ‘ »{ s institutional inventory LS :
N : sk - . - . v - . . . ~ :
Activity 1 ~+. . . FIELD TRIP° HIGHWAY LOCATION - . .
X ' o : . Select an area being considered as the site of an interstate highway ~(Instead of™a Ing,hw&y it
- v can be the proposed site of a nuclear plant. a fattory or a subdivision.) Arrange a fickd trip to
. the area under the guidafice of an engineer and o1 phining otticial so that students can learn -
. B ' Cothe social. economic, and eeological u)ll\ld;.l NS xn\oIv'd m selection of the site. Data’® -
. might beobtained’ on costs ol construction. extent-of fand acquisition, relocation ot
! .0 lamibies, and other tactors. A
’ - brom the data, the clasy=should draw- up % report on what happens whén 4 m‘“nr
construction site is appropriated.. Illc report should hst both the pome and negative © 7 .
. impact ofsuch an action., " T, R '
. Activity 2 ~ . LAND USE SIMULATION R . '
: L : N L.
" . * o Have the classesimulate, the' “selection ()1 a. ]thle\ muwf»A [LdLhLl and student mluhl ‘
. T ;o L\pldl” the \Illlllld(l()n as tollows and then act as vétesees, ™ Do T
: “’ B =3
- i R / Objective: The I’Lm,umu Commission™ iv* to make a decision rtg.lldlllL the lhg.hwa\
/ Commission’s pmpm.tl to construct i hlghwa\ through a marshy arga, ’
5 ' o Phase' ], Thes I’Iaunmg. Commission (Inur pu)plc) is clected by the Lluss. The “lection process .
’ + should include class nomination of candidates and short spece ches by the clipd:dates.
Phase 11. Lobbying groups should, be set.up, for and againsg the project. Brainstorming
- , " sessions should be held with the teacher or student at the blackboard in order to list as many
. groups as possible m 13 munutes. Be 'smc to melude the Highway Conumission as one of the
o . groups. Alter all possible groups are umludud d'llempl to combine them so that only tour or N,
.. five will participate in the simitation, These groups should be listed onzthe board, and cach
student should joip -the group thut interests him mosl Make an attempt to balanee group .
sizes within Iumls/ . " ’
Phase 111. The I’Lmnmu Conunission. and Iobbwn;: groups should mee{ individually ot 20
_ : minutes in order to get acquainted. Fach group should elect a chairman or spokesmidn and
; i ) plot strategy. . ‘y P o
: e ' ] Phase IV, All gr()up\ take their places in the hearing mo;/n ‘which is arranged as it .n.i_hl bein g //
re a planning meeting, ( all the meeting to order. An opcmng sldlcmcnrslmuld be dclwcwd by .
' ' ’ . . < M .
- o . . N ) /
Q &. ‘ } . - ) . )
- ERIC L o em .~
; ) AR - ’ . '
. B 4 ’ E .
A . ) . e




Language Arts

r

Booky

by
, Audiovisual Resources

-

3

’ ’ Reports

4 '
; . -
- o

&

the Pldnnmg Commission. This might be tollowed by the highway engineer’s presentation to
the commission. Qpen the hearing for statements from the floor. A time limit should be set.
A decision should then be made by the Plannmg Commission.

CURRICULUM RELATlONSHlPS

Successful completnon of the activities in this encounter will require students to carefully
investigate and research; information and then organize a cage in support of a particular
position: .

BIBLIOGRAPHY
McHarg. lan. Design with Nature. The Natural History Press: Garden City, New York, 1969.
Multiply and Subdue the Earth. (Film) Federal nghway Commission, Portland, Oregon.

[N

Holling, C. S. Stability in Ecological and Social Systems. Symposxum Vol. 22, Brookhaven
National Laboratory, 1969.
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MULTIPLE USE WATERSH |
‘Objectives - As.a result of'this c.nu)uqter the studdr ;
' 1. Describe the multiple uses of o typical w.llc.rshc.d - » o

) R Identity thrcc problems involved ip the prop/cr management ut"a given wulcrshcd.
. - ' ' - . .

. Rationale o Studc.nts are often unaware of the 1 uitiple u $c.5 of a watershed. They should know that a

. (w.’m.rsh:.d serves a diversity of needs, mdudinb household and commercigl umsumphon

. always L\)mpdtlbh. and, thus, negoftation of ‘water use is often necessary for the common
interest. "An informed utm.nry i moge 2 tﬁc to influence sound managelnent of water
. P l‘n()urui

.

S .
Vocabulary ' wutershcd pollution muftiple use land management .- v

' Sciencei AN
o ‘ '

ERIC

Aruitoxt provided by Eic:

s

Activity 1 - HISTQRICAL CASE STUDY - ' )

Have stedents research and discuss| the history o the m.m.xg.m:.nt ofa w.m.rsh:.d area wnth
which they are tumiliar. Focus onfthe roles plagt.d by government, the generayl publu. and

gvate commercial interests. Identjty instances where' good and poor manggement have been
thud:.n\ Regember, ecological considerations may not always be compatible with aesthetics.
- What is poor management? By wh( se \ldﬂd.lrd\ .ot - {/ Ty

’ ~
. 4

FIELD TRIP' -7 . .

Arrange a field trip to the area whu.h provides the witer supply for your cominunity. Ilave
local authorities explain the m.qu(ment pohue\ for this area.

. -3 N .
MIEN a . . -

" Activity 3  DISCUSSION OF WATERSHED USERS " - a

A3
¢

Activity 2 )

o ]

. : MO ) pu\snblc arrange. discussion ‘bc.lwc:.n representatives of publu. and privaté organizations

. @nd agencies ‘which have an intérest in the m.m.lg‘cmcnt af the watershed.

Activity 4 - SIMULATION R VL | .
- (geate a simulation n which the students pl.l\ mgmbers of groups “and organizations both
pnv.llc and public; which use publu. lands. H.m.\tl)c students discuss or debate prohlems

. « related to'the management ol a watershed with whuh they are t.umlx.lr K

“ A v Have the sludcnt\ discuss the pusnll’({ns the various conflicting interests take in rcgurd-l,u the
a watershed area. What solutions or alternatives might be proposed by the class?
Appraisal L Have the students discuss ll\c.,“pmltmns the various conthceting-interests take in regard to the
y " » " e

- watershed area. W}ut aMermatives may be proposed by the class?

.

" CURRICULUM RELATIONSHIPS  * M.

3 SY

- _ Compare the quality of the water ir-an area where many trees h.lv:. bc.cn togged off and in an

R .
. - 5

Language Asts =~ . _‘_,,__H.lvc \tlldtnt\ c\pl.un tnrm.llh how they wnuld m.;n.lgc. the w.m.rshed

.Créitive Arts .. Make a tllm or shde sequence to dc.pu.t i dellt.lll.lr themerelated to watershed management.

~ -~ -

Mathematics

¢

»

ILDt.tc.rmmt. the nmaber of .ln.n.s m/hc watershed trom ?Nps or aeriad photograpls.
v v g

‘ BlBLlOGRAPHY .
Books , %J(L\, Marston. The Forest and the Sea. \ch York: New Amem.m ler.lry 1%()

.

D.lsm.mn\Rj’ymund TIwDe\tn\twn ojCalzforma New York: Collier Bool\s l%(a

Frank, Bernard and An(huny Netboy. Water, Land and People. New York:_ Alfred A. Knupt

g apso. ' | N o

V., ¢

» . T . ",“ . ) ’ .\H‘ .

-area where the forest §s rcl.llmly undisturbed. . | o U

+ flood control, irngation, hydroelectrjc powv.rft.m.r.ll-mn and recreation. These needs are not

g

2
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Objectives .

PROTECTING NATURAL WATERS-A

STUDY OF VALUES -

m

As a result of this encopnter, llu 5tudn nt slmuld be_able to:

’ . * 1.

‘Q

Name one or more ways i whuh water thtv in g river, creek, lake, estuary or acean is
being altered. and otfer evidence based on persongl observation.

List one or more sacriticds which would lu required of pu)plu in our society if water

U .
Rationale *

»
A
V.ocabulary

Activity 1,

Lo

Acti\iiiy' 3

quality 1s to hg improved. . L .

e

¢
S

3. Explain why. the sacrifices might be justifjed.

No well- urgﬂdmud suslam;d etfort ddL‘(]lldln to prnvudn the environmenfal protection we
require, can be expected unless’ must people agree upan some basic reasons for the actions
required. Environmental pollution 1 an ever mord sowded world may toree us to review
suine ol our lung,-hgld values. l\ the pnllunnn to- pnpu]dlmn ratio always valid?

- °

-cnvlrunmcnl pnllulmn pnlluldnl pestiade
eytte - .
3 [ . A

FIELD OBSERVATIONS. . . ° ' " -,

n‘?

A e —

Students, shoald vistt 4 m.u-hv budy of water and carefully LQ\J[]]HIO the Jmnml and plart -

populations in wad around 1t They xhnt&d make notes ot their observations. What is the

color and temperature, how Llear or turbwd doesat appear. wlml floats on 1ts surface. &£
(e 1

TRACING POLLUTION TO ITS 5()URCE »
In preparation tor this activity the student \huuld read X Yome Qf the lnu.mm un water

pollutants and their effects. Abso. resource persons concerned with water quality mght be
- comisutted. See-the R‘It‘l’(‘ll\.t\ at the end of this eneounter. * “

Potentral or obvious sources of contanunation lhn student may recognize \hnuld be traced to -

their sources e.g.. pesticrdes and fertilizers apphed to surrqunding agricultural areus. sewage
outtalls. lhcmml .md ar chemieal discharges trom andpstrial plants). OF course, it may be
impossible to discover pomts of ongin. The search will be quite meanmgtul regardless of how

suceesstul the \llldn’nl 1y hinding the precie origin nl the contamination.
v

INTER!:!EWII&C F\B}H:RSlf\i[)ljSTLl[}LIin?\NI)PUBLI( OFFICIALS
Those mdiaduals (Farmegs, pubhic ofhewls, sanitany authorties. and mdustrial managers)
eontrol the mtroduction ot pollutants mav be interviewed. The interview should be

I'd

. Wao
.- . » d¥@gned to bring out llxc possible wosts of cettain actions: e.g., how much mceome*dogs the

tarmer realize h\» uxnn. chermical spray s rather than relyiiig on natural processes to take care
of msdt intestations: or \\lnnuuld a4 pood sewage treatigent tacibity cost? The student’s
notipns of costs wall retiget (HOpimons ot persons he mterviews. Rrecise dollar figures dre
ot the goal here. Whay the student will* learn s how people mvolved feel about lgc
econdmte aspects ol then activities, what they believe costs to be. and how they perceive the
. political and eeonomue issues related to their activities. Sfudents shnuld kéep goud nulc\ on

o

cach intérview. SN

The individuals mterviewedhould be quexlmncd about their willingness. or unwillingness,
to make” some sacritices - the interest of gollution dhdumcnl They also should+be asked
what they believe shoyld be done to control pallution and who should do if. What' steps have
they taken m the p.;sl u,n years to yontrol pnllunnn’ How much pollution would ldkc place
without man”’ . L

A . " ALY B

“The student should report changes that occur m natural Water areas due to cnnlulﬂu{ulmn or
pollution. Hgshould hc{ahlc tocrdentity ‘the pomnt of vie®-which permits this practite in the

community and<he shotild be able to challenge or defend these pumt\ of HL\SJH @ class

dl\t,ll\\lnjl : o

CURRI( ULUM RELATIONSHIPS

Aruitoxt provided by Eic:

« Science

«
~

R S\L&d\« the Lhcmxslry dnd biotagy of water pullulmn . o

ERIC

Soctal Scignce

sExanunethe economic determinants of pollution.
A ] * »
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Aruitoxt provided by Eric:

"ERIC

Pamphlets -
~

(-5

\\ . ’ . Y .
BIBLIOGRAPHY  ~ S

e 1

Berg, George G.- Water Pollution. "A Scientists’ Institute for Public Information Workbook,
1970. Available free from S.L.P.I., 30 East 68th Street, New York,N.Y. 10021,

Millipore Experiments.in Miérobiology. Millipote Corp., Bedford, Mass. 01730. Freij:
.- manual describes in detail methods for detecting poltution in water, air, and soil. | '
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Activity 4.

Objectives - -

Rationale

Vocabulary
Materials

Activity 1

’

Activity 2

_Activity 3 -

K3

Activity .5

Activity 6

Apptaisal -

2

Language Arts

' PARK BOARD MEETING -

Find out when'tl\e park'and recreation board plans to meet nckt,\‘Re.quest‘time on the agenda. -
Elect a studenl representative to present a plan for park changes. All students should plan to ™

7 oL . : -

PARKS FOR THE PEOPLE -

As S result of this encounter, the student should be able to: . '
1.- Describe the use pattern of a typical city or‘county’park. '

9,

2. Study the objectives of the parks and-yecreation department for a pz\gttltular park and
detezmine how well they are being met. " : -

Parks serve the recreational needs of a tfpmmunity in a variety of ways. Students should
realize how parks meet or fall short of meeting these needs. Thus, as much as possible,

students should gain an understanding of park design and utility. ~ ) o,
social value - recreation ( o
clip board mapping materials

FIELD STUDY IN A PUBLIC PARK

Take the class on a visit to a pﬁblic' park. Ask students to work in small teams, each
attempting to learn as many uses of the park by man and animals as possible. Observations
shduld be noted in a journal or log book. It may be convenient to look at.the people who
use the park and study their habits. Also obsgrve automobile traffic and areas of
considerable wear in the gark. - ‘ : :

Students may assume the role of an “assessment team” to determine how the park is béing
used. This might ‘involve looking at the park at different times of day to note different

- activities. ) ' : A

. . -
-

'

PARK DEPARTMENT OBJECTIVES ) - ‘ :
nt staff speak to the tlads: Ask him to focus

Arrange to.have a member, of the park departme

"~ on the -objectives of community parks and how he feels they are being met. Then have the

students as members of the park observation teams sgparately discuss, their finding in
rélation to the speaker’s presentation. Regroup for a general discgssion and dialogue with the
‘ ¢

speaker. N . .

PARK CHANGES . - k . -

Ask students to write objectives for _management of the park they visited.'ln_‘_cl de®
_ recommendatjons for changes that would provide more recréational opportuaities for/the

community. Refhember other nearby facilities such as school groups may prs vide
recreational opportunities. These should be noted. Also note other related phenomepA. Is it

" adjacent to Nbusy street with no crossing’access for children? Would a crossing signyf change .

the usage? Does poor lighting discourage people atnight?

attend to support their spokesmen. \

'PROPOSED PARK STUDY o

Learn what plans the park and recrqution department has for new parKks. S;eleét_a proposed
park in the nearby tocale and study objectives and plans for its construction, Include cost
considerations. ‘ﬁ‘I’QPe_rty it downtown Portland is wortff dbout §1 million a block. Annual
property taxes aré about $30,000. which will have to b¢ made up by increased tax rates on
other property. ', S T .

\

WILDERNESS PARK -

" Arrange a field trip to Forest Park in Portland, or wilderness area in the state. Go through

the same procedure in this area as followed in Activities 1-4.

’

Request one or two landscape architects who plan .parks to appr'ai§e thé park-plans ..

developed by the students.

CURRICULUM RELATIONSHIPS

Students cah’develop ingerview and observation skills'in studying park use and management.
They can develop speakinig or writing skills in presenting plans for park change.
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Finé and Graphic Arts Students may- make sketnlles\\'ﬂhm 1llustmuons and/or S'lldcb tos )pport thur rewngmndd-

r - v '_t-nons to the pdrk and reuutlon board. . . o s
) . * - . . .
. - e, ‘ BIBLIOGRAPHY . L )
Books . T Jacobs, Jane. 7he 1'1 e and I)cath Jj (;reat Ameru'an (mes ‘New York: Vintage Books
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© ENTERPRISE IN THE ENVIRONMENT

*Objectivé . As a result of Lhis/encounter, the student'should be able to discuss some of the complexities
. _ - o involved in the relationship between private enterprise and the environment, and’ the
difficulties private enterprise has operating”in a technological society which impinges upon

e the environment. . , - ‘ ' / :

M

‘Rationale Because industrial endeavors in a technological society use raw materials, alter natural
S envijonmental proeesses, and often create unnatural byfproducts (such as industrial wastes),
' these commerical dctivities (and their sensitivity to their impact on the environment) deserve

close scrutiny. - o '

a?

Vocabulary -7 diversification economics " oo )
ecology ’ - hybridization :
standard cost @ profit acéountability /, ‘

: ' monijtoring . .

. [N . - IR .
Materials o log book pencil tape recorder _ -
Activity 1 FIELD TRIP TO A FARM ‘- : ’ ’ o
S © ©+ Make‘arrangements for students to visit a nearby farm. Consult the county agent or soil
. : o conservation service for the.name of a farmer who has a diversity of crops and an
v _understanding of good land practices in his operation. Suggest that students work in-pairs og
) . * ':.  groups, noting observations and questions in their log baoks. Let them observe the entire
, operation. Hopefully, the farmer will spend some time on' the tour with the group but@lso -
. allbw ‘the students tq wander freely, letting their curiosity guide them. Suggest that stgents

ﬂ’ - = y .y . 3 *
o . - .question the farmer dbout’ the cost of operation and the profitability of farming. Remember
that mfost farm products are commodities. (The farmer has no control over the wholesale
' price.) Alsesomg’prices are regulated by government. "

Activity 2 ' . FIELD TRIP TO AN- INDUSTRIAL PLANT _ Lo :
. o Arrange a tour to an in?iustrial plant which produces only one or to products. Make an
. . : appointment with the plant manager so that students can ask questions. about what they
have seen. Suggest that students ask. questions about the ecological implications of
: production practices noted or'the tour. Do not confuse perspnal aesthetics with pollution or
: a o . hazdrdous discharges. What changes have taken place in the operation in the last 10 years?
Activity 3 ' ANALYZING THE INFORMATION = . ’ . .
' ) ~ Using the Jog books as a resource, ask the students to write on the blackboard pertinent data
collected bn the visits to the farm and industrial plant. Discuss and contrast the perceptions
: . of the two owners. Based on your investigation, h&w does private enterprise conflict with
. * - the environment? What can be done to mitigage or eliminate this conflict? Consider the
profit motive in,addressing these gliestions. : - -

Ask students to tell or write about some of the environmental and economic factors involved
in the ‘operation of a pulp mill, an aluminum smelter, a seed farm. What changes have taken
place in the last 10 years? Aré Oregon industrial plants making valid efforts to correct

:\ S problems? . . AN . .
S -+ .+ 7+ CURRICULUM RELATIONSHIPS
- Language Arts ' Kctivities in this exercise provide the opportunity for students to learn how to interview and
N s ' CL ,to formally report observations. Prepagation for interviewing should precede Activity 1.

Creative Arts . Some students may wish to sketch or film cortrasting envirofjments.

4 | ’

Mathematics #" Students may be interested in ‘corhparing fertilizer’ utilization to production rates. The
+ . student'might want to investigate industrial plant profit accountability, budgeting practices, »
and quality control measurements. ! : '
K

\ BIBLIOGRAPHY - ' s

7

Books C McHarg, lan. Design with Nature. Garden City,\Ne\;v York: The Natural History Press. 1969.
. ! . ' Ward, Barbara. Space Ship'Earth. Nevg'york: Columbia University Press, 1966. Co

Arlgk:les ‘ ’ Galbraith, J. K. “Economics and Quality of Life.” Science 145:117-123, 19¢4.

' ’ ‘' - >

Audiovisual Respurces  Multiply and Subdue the Earth. (Film.) Federal Highway Commission, Portland, Oregon.
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Objective

¢ Rationale

Vgcabulary

Materials
TR
<
Activity 1

« v o

. .
[}
Activity 2 -
126
s
Activity 3
i e
w o
. -
’ o
- Activity 4
A.ppralsal
Q

ERIC

A text provided by mic . o
3 . -

clesge

.

fnedia comniodfty reguldtory agencies ) . ‘, .

* b . e L . 4 .

. muguzin'cs log bnok . L e ‘
.FIE@ TRIP - ADVERTISING MEDIA - ° . ‘ L

" This activity is designed to, bring the stydent into derLl contact with the methods used - by

- are mdustms dealings with pctmlunm forest products, clectrical appliances, ehemicals; real
_estate, du[()m()blICS and beverages. Abo include public utilities and such agengies as.porf

~ groups o investigate, the’ ddv:.rtmng and public relations progranis of thise orgamzatmns

. N
become awage of advertising psychology. and methods in ordcr to appraise advertismg related

,dgcnums such as the Food and Drug Administration. Federal Trade Commission. and Federal

.methods of advertising are used stressing an environmental theme. -
5 . . - .
. o , . K
. . . s .
R LU I - _ :

.. . . . . .- . ‘

The Redwoods. (Film.) Associated Films, Hayward, CdIIf()r?]Id. . REE : . |
Mattcr.uf Time: (FlIIll ) National Parks Service, Regional Otm,e Seattlc sthmgton

ADVERTISING AND THE ENVIRONMENT

As a result of this encounter, the student shiould be able to identity how the ddvertlsmg
media use the env1ronmcntdl issuc to promote products .

N

Each day we dre exposed to many forms of advemsmg In recent years many ads have been
taking ddVdnldgL of ecological themes to sefl products and services. Themes related to
pollution coptrol are especially prcvalem and often_.prove profitable. Students nced to

to cnvxronmenml themes.

business and mdustry to, promote products. Visit an' advertising agency, T.V. or- radio
station. Read major city newspapers and magazines to cxamine advertising content. Observe ~
b;llboards and other, forms of odtdoor advertiging in the wmmumt‘y Sludy tclcvm(m and

radio to cvaluute%utdm u)mmuuals : ¥ v
A » {:

INDUSTRIAL PUBLIC RELATIONS STUDY . oo - v

b g

ldentify some industres whose “public relations pmgmms the class' may 5tudy Possibilitics

dlllIl())lIlLS Students should, select industries which interest thent and then form small

Students should collect or rcu)rd examples of dd\‘/’crtlsemenls They may also contact the
mdustms involved or their focal or national association representatives, and lonk into local,
state or national rcguldtm) agencies dealing withAhe industry. ‘

What are the uppmuchcs used by the various media to advertise I‘nr thesindustry? Who are
the people they are trying to reach? What meuans do they use? Are there cthical and -
environmental considerations? What are the social implications of the various appgoaches? Is
it informative? Is it helptul” (Resmember there are government agencies which control
content.) Does it support public environmentat etforts? Does it encourage others to work for
better environment?’ . - _ :

a

PUBLIC RELATIONS METHODS AN _
This activity will bring students into contact with public relations‘methods. Invite a public
relations firm in your community to provide a speaker, .or if none is avaikable, ask a
spokesman trom the nearest lurge company to tdlk about “*Pollutionr Control, Technolpgy s
and Industry.™ . = . w

"

Request the spegker to-describe dn"ulvimnmcnml problem faced by his ageney. Divide the -
class into small "buzz™ groups to come tp with*a solution to the problem. Rtgmup dnd
dII()W the 5pmkcr to rcspnnd l()‘dIlLrndllVLb prescntcd by the smdll groups. /

-~ . ’
at LI -

REGULATORY AGENCIES GOVERNING ADVERTISING . o o=t
It p()SSlbIL arrangements should be made. for stgdents to meet witly ruprcsmt#lt"'ve‘s of® *

¢ nnnmumulmns Commission thut regulate advertising. They should also meet with public
; IleIS wlm Imve an interest in ddvuubmg It mdy be worthwhllé o ummu [IIL busmcss

company’s pohues in ducptmg ddver‘txsmg 4

. .

Each “busigess- group’ (mde.pendant studse)“can be written up as a case stidy to show what




'R ) . .
o u ISR
- : CURRICULUM RELATIONSHIPS e T
. Social Studies Trace the historical development of the timber industry’s use: ofadvertrfsrng in relatronshlp to
,/‘ . . - its mvolvement in envrronmental quality control. o .
S . L \BIBLIOGRAPHY : . R »
Books . ’ Johnson, Huey D., ed. No Deposrt No Return Reddrng, Mdssachusetts Wesley ‘Publishing
- S * Company, 1970. #» —_— -
e ‘Marrne Gene. America the Raped New York: Srmon and Schuster, 19697,

Packard, Vance. Hidden Persuiders. New York Dav1d McKay, Inc., 1957

. ENVIRONMENTAL BLIGHT

Objectives ' Asa result of this encounter the student should be ‘able to: -
r 1. _ldentrfy and document, by photographs or sketches six or-more places within- the
< e . community which he considers attra.ctrve ‘He also wrll be able to identify and document “
o } . six or more places he considers unattractrve i
’ ‘o 2, Outline the reasons he consrders a grven location attractrve of unattractive.
Rationale ' ' Aesthetrc considf ;atrons cannot be omrtted from a program of environmental education.

The attitudes. students develop will have much to do with'the lookof tomorrow’s world.
This encounter is meant.to encourage students to look critically at the world about them.

o Drfferrng viewpoints should be welcomed. . . - - e
Vocabulary ~ envrrocnr_n'ental blight desthetrc K ' - B
Materials - . . camera, ’ sketc,h'pad ° pencil hotebook ' ,' ) ‘ .
 Activity 1 ‘ DOCUM \TING STUDY LOCATIONS : o ot -
e o The stucént should cfitically examine his communrty b)/ walking round as much of it as
. possible. He should photograph or sketch at least six of the places h¢ finds most aesthetically
- appealing and six places he finds most unattractive. He ghould r cord in a notebook the
o ' reasons for his chorces What would be required to make the unatjtractive area look better?~s
° . .~ Aré the lighted aréas privately or-publicly owned?
‘Actiity2 - CLASSWORK = "' -
A _ . All students should present their prctures to the CldSS together with’ the reasons far therr

‘chorces Differentes should be _expected in student opiniof, and free discussion of.
viewpoints should be encoumged The pictures could later be fused*to-ilhistrate a written .

report, of the’encounter. .~ . s

Ask students to list changes they would make in designing anf‘)degﬂ' communrty in terms Qf
eye appeal Ask them also to consider the7problerf1s ‘their propoged thanges would create'and

- 0 suggest solutions to such problems

e CURRlCULUM R'ELATIONSH[PS ) . C ! ‘L ’ .
Fine and Gr,aphihc"Arts; See Activity 1. a : - . - B X

English -( Development of c“ommurfication skills is essential to this enicounter. o oa "
o . BIBLIOGRAPHY ~, * L |
Books ‘ ’ Blake, Peter. God’s Own Junkyard New York Holt anehart and Wrnston Inc., 1960 o -
. McHdrg, Lan. Design with Nature New York: Doubleddy 1971. \ : o ' j
v Vaughan Thomas and George A. McMath. 4 Century of Partland Architecture. Portldnd J
Oregon Oregon ‘Historical Society, 1967. v

Whyte William- H. The Last Lazzdscapg( Manhattan Beach, Calrﬁornrd Anchor Books,1970. .

‘ B 107 o | ]
' N . . . v . . ‘- 1
. - , : s




" INDUSTRY’S.ROLE IN/ENVIRONMENTAL
- . . QUALITY CONTROL INOREGON .

Objectives T As a resultof this encounter, the sludull ahould be dbk to: 7y Q o N < .
; . AR PR ldumty general. responsibilities mduafry has in rddlmn 1o vrusouru use, and ulvnrpn-

v ¥ <

“mental quality .. _ toL e o~

. 4

2. Determine wlml -responsibilities the 5cmml publu las in Lsmbhalung and maintaining
Y ~ bdlanud polluu. of economic devélopment and. annr:\ﬁmenlal prolegnon . - .

‘ Kh ldentlty the extent’ to which local industries are meetings lhur obllgatlons for _
4 , . ) anm)nmcnml pmlcdlon wmu pursuing cconomic growth, ) ' »

Rationale L Hmonully Anum,m .mduslrus lch u(plomd resources for. pnvale gain with little or no

' ' thought to the futprd: \(nh the<urrent emphasis on Ln\glmnn\ntdl protéction, concern over
industry’s responsibility to the environment and to society is \vndespread and]usnfled Can

< we generalize to include all industry”? How k)ug has technology been dleldeL S0 mduslry
muld live up'to its environmental responsibilities? . . .

Activity 1, v . IDENTIFYING ENVIRONMENTAL PROBLEMS l Y , ‘

As a \mmbk introductory activey, a film o videotape such as NBC's “Who Killed Lake
< 3 Erie?™ or *The Soiled Frontier”™ might be shown fo the cluss, Tlns would serve notonly to*. L.
T ' : lntmduu ¢ \uh]cu but point mll what can oceurif llurc is no pLu.Lol u)nlml tor" llu '

. S : ' duclnpnwk\ol an ared, . N , oo oo

- , . ' e

. ' Reldte this presentation to a prnblun involving a Todal industry, Sll&,lth_dJllmUCI_ml-“
» : puper mill. or an dlumiprum snfelter. Whit type ofavastes do these plants discharge™ Is it
< 128 . : : ‘ hurmful after tretinent? Are there afty public healthgproblems associated with these lypes

' : ot wistes? Alw consider tield burnmg‘dﬂd other open burning detrimental to air quallty ’

49-
@

Activity 2 A(AQ‘E STUDY B - ‘e S e

* Dy a case study in depth of a el mdustry antd its relatipnship 1o the erivironment. Choose
‘one which indicates & willimgness to work with vour class, Havieshe clads determinesthe

- positivy and neml’nw Luvironmental eltects ot the llldll\ll} and also its lmpmt‘gn;,g 1($lhg .

. . o ¢ community. Possible mformation sotirces include newspaper editorials, tocal conservalion

' groups. governmental agencies.-or mdustry. tiade or uhmml associations knowledgeable

! - - ) 1 ’

about the mdum\ - u ~ . "

’ - . . -~
‘\5 ’ For t_\dmpk |I it is a_Jumber or paper mitl, consult the U S. Foregt Service. the local wltice
of the Department of me)mncnml Qualigg Associated Oregon Industrics, Northwest Pulp
’ and the ~I]\lalloxldl Council on Stream and Air )

Lt

. . K

Through some form of gapressthn have cach \tudcnl explain his, leclm;:; und’rcu)mlﬁuldq- '
s tions o the casegstudy. The re port should ta®e into consideration ditferent points of view as,
© weltas economic, politfegl and xoum} 191pllmtmns -~ ‘ :

CURR,lCULUM RVELATIONSHIPS T
. Sec Appmx.\dl. . I e T » S

‘ . & - BIBLLOGRAPHY " I AR : o
/' BOOIJS i < Commoner, drry 7710(lmmg'(mlc \LW Yoik: Knopt, I‘)7l ) 1“" . o r 1
- o ) 'Jnlms:éx H'ucy D ed, Vo Deposit Nu Rewrn. R&.ddlllg Massachusglls Addlson-WLsIey

) lishing C nmpdny 000, . - .

3 s LT Jusephson, Matthew. The Robber Barons. New York: lldru)un Brace, ]‘)%4 Sy
r - : T MariteGeneggd merica the Raped. Riew York: %{m and Schider, 1969, '

u , . . " Myers, Gu\tjzf{us Illstérv uj the “Great Ameruan [4()rmm’s Ncw York:«Moderry Library, - |
» : . L . ‘@ 1964 - . " o . _ \ )

. . v . ’

Q : v _‘ R \ 1{}8' . RN - :
FRIC . - . ‘ * o ‘. -
. ' . - - .

» " . \\ . . '
4 ! I . ’ . M B » , .




. - : . b Smlth Frank E. Te Polmcs of ( Conservatton New York Random House, 1966.
v . = Do Udalt, Stua'}; L. The Quiet Cns:s New York: Holt, R»mehart and Winston, Inc., }963
. ’ .
. Audiovisual Resources - These films are dvallable from the Division of Cont-mumg Educatlon ‘Corvallis, Oregon:
" . ) . - .
IS . . New Forest . . Pass Creek . Who Kzlled Lalcé Ene? ° 4
L3N . o
3 . R - . o . ’ f i
B 1 i \ -5 L
rl L . \ p
< - ‘ v ot : { = .
. AN ot o —~ . Y ‘
- . »”
. . LN o7 . .
.- L - v . /e . - -
: 4 . ) e i Co . / .
.ﬁ R 4 ﬂ ) LN N v ’ . 3 8
. .. . N P - - o o 7
- o . . . . . . o 7,
K S, e " . < e - ' .
- * PO - ) , . . o
. . AN . -
. . - A} - 1] v
o { " . Socs . )
" . 0 Lo * , “: E
- e i .. q s
: ‘ : CAAE \ \ ‘
' ' , - - . 4
] » r ) ' M A Y v
o . . 4 »
\ )
o v « ot @ ¢ . - Q * \
e . . a -
s ' * . o .
" : ‘ ~ - D K )\ |
* - v . . N 1] ’ N - ' N ‘
‘ h ' Ad ’ ' v L] ‘
: b ) . - . : .
N - ¢ ’ ) » J
: . " /
’ [N .
’ N Y i ) N
. 4 iy -
. < e "
& s o * B .
i Q& ’ ']
W, .
v ", ) ¥
N . , Q ) i> ) . N
Y f? N
ﬂ . 2 o .
. . . =
. \ ' ~ '
: / ra = - ’ -t
. iy JET
~ p » ° . - ¢
. . —

ERI

A i 7ex: Provided by ERIC

o iy
P

[

s
Zoad

;I;
J

24




ERIC

£

.

S < - -
. "\\ ] b) i h
. . Lh e - .
4 . rit ‘ ’
. <o - &
. . .
> \)
A . - v
R [l
v 2 . °
. . .o . N . e .
. .
« . N .
. - .
- - . :
0 M '
. .
. .

N L)
. .
. . . o, . -
o 7 ’ :
- * < N .
W . - -, '%‘
. 3 2 - . ! [y =
e . -
\ . » N ¢ .
. . . ~ . . . @
- ‘ ~ !
. J
r & ' M . i -’
~a - N -~ . a - - . v
, . ) RPN ¢
. e
Bl
. . .~ -
. »
- ) e » LY
. ' + ¥
. - - - . . . PR Y
. . “iw . . .
- ~ - - « B N . -
’ - * x
2 - s . - .
' - N o o
. . - . ' R . - .
. Y * )
LS ° ’ '
N . . o L]
\
” ' . /

’ RN

+ . STUDENT NEEDS AND PERCEPTIONS _

s
-~ hd . . ’ - ‘ M h o
. .
. 1 .
3 i I
B
% 7 -
]
) .
. - ?
* . . . ¢
K i+ . i’
e . .
ARy .. .
. N .
.
.
1Y - ‘
'
. ~ = ° . .
. .
. -
a
a . . M
n
. , .
, . .
A .
N E
N . s . .
.
r
. .
. . r =
o . .
5
R . ¥ ? N
v
S | ) ; ,
5 PR . - *
Rl
¢ , - g
. . & -
‘ - .
N
4. . - '
. .
Ll = .L‘
f
. &
. i ¥ e o
. v
. -
[} N A
o A e
. .
i -
R .
A
- - ) .
L} * Al ’
-
. ) N
S
w -
24
> < i .
h
' 8
. .
N “) -
o
. .
. 4 *

.
.
.
'
“
N
2
s
N
.
N
»
.
-
.
.
o
1Y
-




« 3 ’ y : . ° " L .
. : - . . G

iy

i ‘ ) ‘ oy, l o
¢ .&* SENSORY AWARENESS o o

" Objective . As a result of this cuu)umcr the student should be ablc to desmb erucpll‘/nns about his
‘ 4 environment based on obsetvagjons received through one or more of tliMive senses. U
Rationale . A heightened sense of perception can enhance yome ot the most mjnmunpldw expemnwa .
. N » in our daly hives, such as a ¢hild’s smile, the warmtle pf sunlight, a tadte of candy, or smell of N ‘
<. lumber. A student needs to become aware of alf his senses and the messages they are
B continually receiving. .
IR ¥ochbulary pesception . o ' Lo n} ‘ - }‘ . )
: e - e : TR '
Mmtenmls N handkerchiet (farge) 2 types of soil Douglas tir cppe - T
) - N ¢ ’v",j .
°© .. Activity | . EXPERIENCING RAIN . SRR ‘ o s
’ .In the Northwest we have considerable rain and mnd Wlnlc most of the time the weather is
! * mild; sometimes storms approach fetocious proportions as on Columbus Day 1962, Since
‘ o ' . children are-out in the gain much of the umc ask the students how they see dnd feel rain. !
T LT T © . Whitls the sound of rain? | - ‘ ' 9 R
- T Ask them o recall a time bvhen they were dl‘)tllcd to thc bone,” en]/y-ed a lukc wguhed )
* . a parade or \pnrts event-in~the rain. How did {hc.» feel? Who were they wnﬁ" Ask them to  -*
- desunbc their mood on a mmy day. T . , ~ .t
v, ' . Play the record * Ramdrops Keep Falling.” . : T, -
. ) - ~ Show the hlmstn;} “Wind and Rain” dnd dmuss it l‘mus attentidn on sounds and moods in y,
. the prcscnlalmn o Lo . : s -
.: : ’ ' hTYY f m (
. Read or play a t.;pc of pocms whose’ thcmc s rain., Show the film, Olympu Rain Forest . :
Activity 2 USING THE SENSES ) ) . L 133 ¢
¢ L hd A
. e Arrfange a trip tor a park or arboretum. Ask students what senses lhcy use to percejve plants.
: . Agk’ them to try to use only one or to senses. Move t a tree and discuss wRat on%un learn’
’ oL dbout a tree trom merely looking at it Focusing oh one sense at a time. discuss haw ong can
. \ ) , learn more about-trees by jooking. listening. touching. feeling. or laslmg I
. e " Blindtold students and ask lh\.l;l\' to make observations dboul a t,lvcn plant. ‘D’lsuuss how
- - blind people often dcvc{goap'ulm-scmmvc hearing. ’
2 ’ . Listen for bird calls in the wggds What torm of Adentification do moslﬁ%plc usmf .
n * - H -
Activity 3 EXPERIMENTS IN SENSORY AWARENESS }
AN ¥ 0
S Blmdtold two ‘Sthdents in"an mlgrmal group scttué then have them move aboutythe room,
talking. Discuss hdw it would be easier to move aboutf the students had a heightened senser
of-hearing. so they. would know .where peoplc are. Would humming help to orient them? Ask’
the ‘two ‘bl\nd people to dlSLHSS their cxpencnw 3 . ’
o« Take preudutlum lo prevent injuries by, removing dangerous objects from the area.
» Select two students BlmdLolq one and have him take a sample oF soil and pass it on to the
. - student withoyt a blindfold. Ask each to descnbe the soil. Con’lpare the descriptions. T
Ask each student to draw LOﬂL]USlOﬂS about the soil and surmundmg animal life, . N
) N 2 Observe -a Douglas fir cone. Ask thc students_to dcsulbé’how it would feel thhuut touching L
- ) . ;t/ Let them feel the ¢one and descrlbc 1( . - N .
I - : ) :
, Appraisal .- Have the students cxplam why humdn sensory potcnua] is often unused. .
. . * CURRICULUM RELATIONSHIPS ' \ -
\ Language Arts A Have the students write' poetry,mpntalizing.&:n sensory perceptions. N x .- o
; to g

. Fine and Graphic Arts . Have th&students record the effects of wihd and rain@ close-up sketches and photographs. :
‘ BIBLIOGRAPHY - . ' \ .

-
.

. Audiovisual’Resources Carmvorous Plants. (Film) Moody Institute of Science, ‘Los Angeles, Callforma

) 7
’ N\
OIymptc Ram Forest. (Film) Sierra Club. .o \
_ Wind and Rain. (Filmstrip) DCE Film Library, Gill Collseum 133, Gorvallls Oregon N
- - . . v B ’ . . N N 03 - . 3
\‘l v« - . i l 4 : . ) s . - ,v
hd . . . < .
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. dbjectlve . As a result of this encountet. thc student should be able to describe LOIle)I]LH(\ of the |
o r school mvxronnunt in terms of an uusystcm . Lo
- Rationale Studmts seldom thmk of it, but the schuol’ uwnmmmnt itself constitutes an cu)sysu.m By
»
‘ lookmg‘ at the school and it components as? interrelated life.system, students may begin
. ; ® . . to beug_)w LOl]hLlOUS that dlf EVITORHIEATE u)nldmmg hvmg ur&,dnlsms constitute eco- -
L. *osystems. |, - © :
f aQ
Materials ‘ - thernidstats notebook handkerchiét, . -
Vocabulary ' etosystem - v ey
: " " . ; o v
f . g Activity 1 e S£HOOL HEATING SYSTEM . { i - )
T
" Thc sduml hmtmg, plant rt.prt.st.nls an example of §'s system component which students
* . < should readily wmprghcnd Atrange 'for the engineer 1o conduct a tour of thc heating plant
_ and hmtmg netwark. Include an examination of the Ldll(l’()l devices. »
~ N - . .
L. . ) .Retum to tl&c classroom. Discuss how the heati plaht rdatt,s to the entire phymal aystem
v - . N I
Activity 2 CAFETERIA : : i
. g o . It may mrpme.,gtudénts to learn the amount of ﬁmdﬁ.onsumed and waste dlspns;,d ol in ehe
. ® . ©day in their schodl (,dtt:(t.rld : .. A o , SRS
. e - i . - = - Request the cafeterig’ manag,er to u)nduu a ‘tour uli the cafeteria for students. Ask him to
) T oY describe what items go in. wlu? comes out. and how the flow.is cantrolled. Following the
) T tour, discuss the’ cafeteria ag an’ ecosystem witlr thie head of the -cafeteria present. Wasté
o7 134 0 0 ., disposaf, recycling of resources and diggary details oulht fo be covered. I )
) Actiyity 3 % . SCHOOL ARCHITECTURE AND GROUNDS : IR
- : ; 1 © Invite to class an art teacher-of preferably the architect or representatives of the firm that
oo ' designed the Ychoo]. Tour the building to discuss the design*and function of” the school.
' \\ . ' Dm,usx in class J{lc \Lhm)l a8 an ecosysten, Pl :
N 1
Appraisal . Studt.ntw sl\ct«ih ar write dcsmptmns ot the sehe«j)l cafeteria “and cha_tmg, J?ystcm as an
. BN ecosysten. Ask thcm to make a snmlar's{udy of systu‘ms at heme.
‘CURRICU\LUM RELATIONSHIPS * . < ]
. - Scierice . ' Make a study of the Apollo space cratt life suppurt swtem db an ecosystent. Wntc to NASA |
L ) ©tor details. TN L e § )
Language Arts Studcnts may write articles for the sghm;l ncWSpdpcr“m"\:‘i‘l campaign to reduce use ()I one- way
» containers and waste. 8 A oo v
¢ . . . .
. . .. “BIBLIOGRAPHY . . ' ’ iR ’ .
° Book R - Commoney, Barry. The C[osmg(zr(lc' ‘New York Knopf 1971, -~ .
Artic§: e © .+ Snyder, Gary and Alan - Watts. “The “Wilderness and, Non-Verbal.”, Center Magazine,
, A . , R . T ,
. . July/August, 1970. ) o, ‘ 9 * .
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‘ ”  Objectives * ’ As 4 result of this encounter, the student will be apl io:

. N L eventu.ﬂly pollu(e the air dnd water. P
2z 2. ldentify Waste m:gterrals in household aiyd school whu,h are ‘recyclable, reusable,
. T LN biodegradable. y . ‘
S - 3. “Know how to prepare household and S(.O()l wastes for recycling and know where :
. % o0l to take them for proper recycling. . <
;' “4. Select products for purchase with knowiedge of their environmental impact as solid ;/ o
3 . waste. , o . Z/
Rationale ¥R United States is the world's largest consymer of goods today. Each person in th/z
country discards almost six pounds of trash an garbage per day. Solid waste iS a pollutant ,

- we, can individually control -by careful consumption and by recycling. Students should be
which cannot be recycled. These matenals
jocially acceptable manner,. _ , .

aware ‘that there will always be some materials
. « should be disposed of in an environmentally and

led(.T]dle w« biodegradable Lompu‘stmg

. '+ Vocabulary solid waste  recytling reuse  sanitary jandfil
' Is  modified landfill (.ompaeted

il

j@erobic  anaerobic  depot  secondary materi

aste materials; careful personal i giene

Note: In an activity “which mvolves handling
. . ¥ prat.tu.e should be observed.

" Activity 1. + VISITING DlSPOSAL SlTES

, . : ‘ v Arrange visit with county sanitarian. The student ould go tq a nearby munrupal drbage

' disposal site armed ‘with note pad and pencil. Is it'a gpen burning dump? How often doetliey” -
burn? What happens to the burned residue? Whatj materials cannot be burne Snd what is 137
~ done with the noncombustibles? Which direction {does the wind usually blow smoke trom

- L _ the srte" Does it serve as an irritant to nearby houseflolds, if any” Slrgh,t" Severe? . C -

’ . ‘ : V ‘ A Samtary landfill is a disposal site which is covered| with abdit six mches of u)mpgr ted dirt

- : - each day. A mtodified landfill is covered, lf% frequerjtly. What special operating equrpmem is

+ necessary”? Is the site close to a river or stream? Ddps leachate flow from the site? Can it be
tracked jo determine where it originatessand discharges? - s

What materials are being discarded which could Be {eused or recycled? Note what”types of
materials seem’ fo be the larger part of the discard. Are there any separating or salvaging
activities going on? How much material goes Into thf site each week? How long wrll this site *

o last? . '
n - ) LS
) A .

Activity 2 -~ ° GOING ON A COLLECTION ROUTE ' . ;

A3

The student should follow a residential collection royte or talk to a‘sanitary truck driver
(garbage collector). Which types of dwellings generate the most waste per unit? How far is
the disposal”site from the collector’s route and what types of collection equipment ate used?
How often does the collector follow the safne route” Dues the amount of gdrbage collected
each time vary? Note the procedure “at disposal 4ite. Are the trucks washed. and whtre does |
. the washwater go?

<

Activity 3 COMPOSTING ‘ ' !

Materials . school solid waste samples ~one g!lon heavy glass wide mouth jar with lid
theat grinder thermometer .

Collect a sampling 0( the school’s solrd waste - include paper, santdyich wrappings and bng
o . - lunch scraps, grass clippings, bedding from animal cages, and plastics.

Shred solid wastes with’an old meat grinder and place in jar; add a handtul of soil from an ' .
area where there is vegetation growing and mix thoroughly ‘with wastes; sprinkle wrtfl
eqough water to make moist, but not soggy, and put on jar lid. ’

: Each day open jar and stir contents to provide oxygen for the aerobic organisms. Students \
. ’ can keep a periodic record of: (1) temperature of decaying mrxture (2) progress of decay of
. the various materials. .

Decay of brodegrada-bleséshould take no more thah one month. : ‘
“ERIC . oAy N
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. Activity 4 - SCHOOL SOLID WASTE "~ . -
. . " The school. like -any other msmutum generates a whole variety of solid wastes. Ask the
Jjanitor;

*
© " . What is the amount of garbage collected at school every week?

2. Does the amotint and composition vary from time to time? Lo
3. Where does the school’s waste go tor, disposal™ Is there any reglfdmg’ By whom?

~. 4. What parts of sc.hool do the wastes come from?

i

. Next, you will want to tmd out which school wastes are rec.yddbfe Are there any recycling |
_centers in the community? Are thcre waste paper comparies which will buy school waste
. ‘ - paper, such as old notebook paper, ¢t office paper? How must the materials be sorted and
prepared by recycling to be acceptable to the collector? \

. v ;
‘ -Where in the school should various wastes be collected? What type of collection containers
for recyclabtes should be set up in each area? Can students assist in momtormg thg collection
- ) and propcr preparation ot regyddbles in gach recycling area? i
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wastc pdptr it u)rreuly sorted, is often valuablc cnouE,h for a regyt.lmg company to puk up. LT

' ' ' lnmpne othgr tu.hmqucs tor dcucasmb sdmol sotid waste. Suggcst ideas like using both
sides of each piece ot paper. . . .

& _ ’ Initiate a program to record progress in vour school's solid waste recycling campaign. Show  +
ot ) how much waste is being recycled” How much remains. to be dlbp()bt‘d of? What types of
materials predommatu in this residue?

v .+ Record how the janitor. school administration, cafeteria workers, teachers and students of
138 . - ' ‘ various ages fgel about the program. What further.improvements can be made?

Activity § "+ -SOLID WASTE AND (;ONSUMPT]QN \

K ' Take a trip to the lm.al grocery store', F%c.us on several tvpcs of Lonsumcr items. You will .
- 9 : want to investigate packagipg methods and determine thl solid waste factors are impdrtant
o ) : to consider when making a choict ot containers, .

.o

. _ Record ' the ‘brand; type of packaging (cardboard, plastic bmllc waxed paper envelope,

"« ete. and indicate when thcrc s a Lombmdgon of _more than one material in a package);
- . whether the one or more materials in_a container are recyclable, biodegradable, reusable
_‘?-; . and, or returnable. "

‘.

® .
-~ .
(dn you aceount tor the mmlmn(b) of the packaging you see? What are your ldedb for & -
reusable. returnable containers for each item 'y ou have investigated?

Observe the checkstand puckugmg procedures. Are meats and frozen foods bagged in plastic?
Do any customers supply their own shopping bags or reuse paper afid plastic bags?

. . . Imagine methods for retrieving recyclable and reusable cbntainers at a grocery store. Explore
. _ . the idea of standard containers for a variety of products, as well as the idea of personal
containers to be brought to the stove for refilling, .

oo ) Ask what arrangements the store has for recycling and reuse ot various mdtermls (shipping /
= ' containers. beverage containers. etc.). Suggest lenges on the grogery store level which can
encourage recycling and reuse. : )

" . - v

° > v Write letters to mdnutduurers of prodiicts which are overpackaged or packaged i
nonrecyclablé, nonbiodegradable containers, Be careful in determining what E‘(_)n\s\br&r@

\ overpackaging; it mdy be, tor example. designed to minimize spoilage. ]
Activity6 " RECYCLING CENTERS . ,

)

-

Visit a community recycling center which accepts household solid wastes and talk with the -
. ‘ ) people working there. Find out how much ruyddble waste is being collected. What is the
value of this waste? ‘

~

What are the lmndling progedures" How does the center market its recyclables? Is the public
‘? cooperative? What are the center’s greatest problems" How might they be solved" How can
’ the pub]u s use of thedcenter be emcouraged? .

ERIC LR .
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Books

0

v

For More Information °
.

For Technical

Information on Solid.
Waste/Recycling
‘
\
o~
4
5 © ’ * [y

"~ A Guide to Running a Recycling Project, Oregon Recyclm Jnformauon and Orgamzmg

3

If possrble arrange to go wrth the organizers: when they make their-periodic trip to sell therr '
recyclables to a market. This may be a glass container plant a paper buyer s warehouse, a /
, scrap metal dealer— dependmg on what the recycling project collects.

ldentrly what mdterrdls are not presently being recycled in your community. Find out why

Are fecycling actrvrtrcgs in your communrty adequate? lf not, look into the possibility of
stabting another recycling project. Is there a schaol class or club which needs to earn money?
What would be the benefits to the cominunity? .- . s

P
BIBLIOGRAPHY - C

Netword (OR/ION)., 2637 SWWater, Portland, Oregon 972

Ecology of Compost, Danrel L. Dindal, College. of Envrronmemai Suence and Forefstry,
Syracuse, New York, 1972.

'Recyclmg An Interdzsczplmary Approach tolEni'zronmental Educatton Organic Cldssroom

Series Unit N6. 2; Rodele Press, Emmaus, Pennsylvania, 1973.

Recycling Handbook, Oregpn Recycling Information and Orgamzmg Network (ORION),
» 2637 SW Water, Portland, Oregon 97201.

Sparrows Don’t Drop Candy*Wrappers, Margaret Gavel, Dodd Mead and Compdny, New .
York, 1971. .

There’s No Such Thmgs as GARBAGE Ore on Recycling Informatron and Orgdmzmg
Network (ORION), 2637 SW Water Portland Orégon 97201. .

Portland Recyclmg Team,. 1207- SW Montgomery, Portland, Oregon 97;Ol, 228-6760;

speakers and field trrps ; . n

Recyclmg Swrtchboard, 222-3952; for information on recycling projects and markets.
~ \

[234 SW Morrison, Portland, Oregon ‘\9\7205,

139

Department of Environmental Quality,

]

229-5696: -~ . . \
Available Informatzon Material: Splzd Waste Management (brblrogrdphy) US Environ- .
mental Protecuon Agency perrodrcal
. { ‘ -
we l‘l‘ ’
e P
: .
, / 0o .

a

e




<« B
° o . . ‘ . ' *
-
i .
* ! < " .o
s : . . -
. . A N
s , . N
) 7 4 *
Bl
“ s
- . E
“a > - o Y
. - \ u - i
-
‘
N ’ c
. - N ) . )
s

- I . 3 . .
. ., A
i ‘ ‘ . . w ’
" , . .
; . . w
) : .
) . ‘ .
N N . \ . )
- . )
. ~— , . .
- K . R
N
4t . ,
' -~
. . “ . v
’ ‘ ° ‘ . s .
¢ . . . 3
. 5 ) . . ‘
ot o . . N u ]
B K R > .
¢ ¢
. o . -
[
. .. . QL
- . . -
& .o
- AN . : w
» + {l
N r * . - q .
M . N
' 1] i * »
4 , )
N . i .
. % . . B b .
v (‘ )
. . . - .. '.
' 9 - e, e R ,
‘ Y » D4
v ; .
. p)
“ N + . %)
. - . ‘
. - \ .
B .
a8 . 1 )
.
. -
‘ . -
.Y N N .
. » - .
. ¢ \
“ o
. . .
: ® s
Ny
. F - 3 - /
N . . .
A L] o .
f . R R .

{ T . OREGON BDARD
OF EOUCATION
< 842 LANCASTER DRIVE, NE.

’ SALEM, DREGON 37310

’ - ~ ; . JESSE FASOLD

~ BUPERINTENDENT OF
! ) PUBLIC INSTRUCTION

&

Q . .

EMC ' v " : ! < o

Aruitoxt provided by Eic: 3 R )
s : e




