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ABSTRACT -
Using experience gained while helping elementary,
junior high, and high school teachers plan, develcp, and use
thousands of outdoor classrooms, the abama Soil'Conservation
Service (SCS) produced this teacher'snanual for outgoor classroonms.
Emphasis is c¢n conservation aducationfand the envirdnment and man's
relationship to it. Rationale for develoring an outdoor cLassEoom,
preferably.as&an integral part of the school site, includesi -training
in environmental responsibility, expanded learning opportunities for
all students, real learning experiences, effective means of teaching
conservation. The manual suggests how SCS can help the teacher and
outlines steps for beginning an outdoor classroom (including
community cooperation, common pitfalls, and 46 specific features that
could be incorporated) . Activities listed describe how an qutdoor
classroom may be used in sciznce (animals, aquatic studies,
chenistry, ecology, home economits, geology and .soils, plants,
vocational agriculture, veather), mathematics, social studies,
language arts, art, music, shop, P.E., health and safety, journalisa,
clubs. The appendix contains a glossary; a list of basic vigual and
¥ritten references and organizations providing free or inexé&gsive
materials; and illustrated teaching aids on the tree, roots a®d
rings, grass and grasshoppers, monarch butterfly, use cf the
microscope, and bird feeders. (RS) . ¢
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. . FOREWORD . C e
This teacher's manual sﬁmmarlzés wha'Lt the Soil Conservahonuéerwce ¢ _
has learned while helping enthusiastic teachers plan, develop, andz use vy

thousa.nds of outdoor classrooms. We hope that it answegfs some of youx S

iquesnons about the outdoor- clas%room concept. . Y e ’
== b
- =5 'O . e =
I encourage you to g=t copies of the basic references 11sted in Appendlx I.I /
and to add them to your reference hbrary. L . L "g

Il
.s

. . Ty N .o
The' Soil Conservation Service has ‘experienced, professiorfal sbil con er- S
Vationists in all Alabama counties. They will be, glad ta gwe you W6re"

1
information and to help you with your outdoor classroofﬁ P AR
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II. WHY HAVE OUTDOOR CLASSROCMS? "

Mo _/' r S — >

“HOW TO PLAN. DEVELOP, AND udg- ANPOUTDOOR CLASSROOM

-

%

" WHAT ARE OUTDOOR CLASSROOMS?

o - )

« 1 . .

An outdoor classroom, as an integral part of the school site.

\ €Xpands the learning environment beyond tﬁ'e-'walis of the
traditional classroom it 1s a place where the student, ﬁwrough .
guided perspnal experiences can become aware of th:e environment
and learn how his decisions and behavior affect the environment

. for either good or bad. . An outdoor classreom consists of
real soil, real plants and animals, and real problens for
which the student can seek soluticas. As a place for authentic
experiences, it can give the student a real understanding
of the environment and his relationship to it. )

L4

Because the students of today are the leaders of.tomorrow.

Students are dgveloping lifelong habits and attitudes.- .
- . Environmental responsibility in‘%he future, as now. must -
. be shated by~ everyone ~-not by onlgy trained profesmgnals. .

"B.. Bécaus‘e outdoor classrooms enrich learning opportufities

for all' students. Students” who are disadvdntaged by either”

a lack of books or a low educational environment at home )
may be seriousty peralized by traditional indoor tegching ¢ R
meth'bds_. But in ék@',outdoor'classroom, they may learn '
as easily as other students. Outdoor classrogom experiences
can -be adjusted to all levels of learning ability and to

~*~ all backgrounds: -

o .- ,
G Because’outddoor-w classrooms give the students opportunity for -
real learning experiences, rather than make-believe gnes,
Outdoor experiences supplement indoor education. As
a place for ‘creatixe learnin » outdoor classrooms give . e
R epth,“meanin'g, and new ;diménsions to“\less'oqs about
the relationship of man to his environment.

€ LR . & ~ M

D' Because schoig&uhds should be examples of environmental ¢

' responsibility. . Outdoor classrooms not only help tegchers
teach envi’gonsménta/ljresponsd.)ility, they are outdoocr responsibility
beczause mf.'y: require.good land gxqgtalannxng and develepment.
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E. Because.in the long run, outdoor classrooms may be the most

effective means cf’teacning people how to reach conservation goals.

’ T4

»

- 1lI. WHAT ARE THE ROLES OF THE TEACHER ‘AND THE SOIL

» CONSERVATIONIST IN OUTDOOR CLASSROOMS?

-

A. The Soil Conservation Service SCS) supports conservation

education as an integral part of the curriculum in elementary,

N junior high, and high schoolsand as part of teacher-
education programs 1n colleges and universities. 'The
SCS conservationist can make contributions t environmental |,
education 'through his technical knowledge in the conservation
' of natural resources. These contributions may include'
technical help in developing an outdo$r classroom, )
ifformation on natiral resources, and/ the development’
of interpretive materials for school u$e™ “Many other (
: agencies and organizations can eithet help develop -
the outdoor classroom or provide/materials for use’ .
). . by both the teacher and students. Some of these are
‘ Alabama Cooperative Extension Service, the Alabama
Department of Conservation and Natural Resources,
e and the Alabama- Forestry Commission.

£

L]
. . N
B. For outdoor classrooms to be%:;essful, there must
be enthusiastic local leadership,~usually from a teacher
. . * - &
or principal. v

-

> . . . . v

It is, of course, the teacher's responsibility to use

and indoor studies. SCS émploy}ees can, hOWver :
¢+ help with fworkshops for teachdrs and help teach
. preparef themselves in other ways for outdoor, education.
IV. PLANNING - OUTDOOR CLASSROOM.
. : - ° . . ,:' LY . . .
A. How do we gét started? ¢

]

- e

\ .

"1. The prineipal can.appoint an outdoor-classfoom coordi-
nating committee. The chairman of the committee may Jbe'
I obvioys--there usually i% a teacher Qr a‘parent who has

enthusiasm for the idea. The committee can include:
. { ' '

; A member of the school.board . A supervisor of the sgfl™and

. the outdoor classroom in harmony -with the school curxiculum .

3

E

- ‘ . .
- e - - : . Water conservation district
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| , _ A teacher . : Resource managers
. T - and employees from other
agencies .
' A mainteffance man ‘ > If the committee is 3ppointed
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. -~ \ . ‘ ' . ?h\e architect should be
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The SCS ,district cpnservatiorist and othes resource
‘managers ghould meet with the committee to explath

the assistance avéflabler‘ftozp—tﬁé'?n and to show either
slides or films abodt‘ou;door classrooms.

. .

¢

3. The principal may make the school a cooperator with..
the local soil and water conservation district and
ask for help in developing a conservation plan.

-

"

Determine objectives.
i

b P\rep.ahe an inventory of.resou!?g. 'on the s¢hool grouna:

-
~

¢. Evaluate tRe inventory. - ’

d. Evaluate alternatives. .- ,

e. Make decisions , <

s L 4
/
f. Record decisions that are made.

B ' * B

Implemént the decisions. ‘_

o
-

h. Re-evaluatg and update the pl

5. Surveying the soil is the first step in preparing
. *Aan inventory. Some classes, es ecia.lly science
classes, may wish to Work wit the~SCS sbil scientist
while he makes the survey. - They can measure
slopes, record data, and help in other ways. ‘If
the site is used for educatiorfal purposes such as -
this, the school ground is Already being used as
an outdoor classroom.

6. The chairman of the cor,rdnittee should assign-and
sche;;lule specific jobs dr projects toward developing,
. the conservation plan for the outdoar classroom. .
7. One broject that nearly all successful outdoor classrooms
find essential is the development of a curriculum

guide, giving examples of teaching opportunities ’
in the ‘outdoor classroom’ and’ telling how to use

them. A workbook for students can be devel’gped, ~

also. . '
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8. The outdoor classroom plan may contain large-scale
. mdps. .If'so, the maps can serve' as a permaneént
-~ exhibit within the school : . .

4

B. What are spme bgs::. consideratiops 2, i
Conservation planntng‘"ip'd application preven/g\sb'il'gmsmn use
water correetly, and accbmplish other environmentally sound

objectives. -Certain tmportant fa.cfoi's are basic 1n devefcpmg

outdoor classrooms:

.

.
’

1.

.- Natural Areas. Grass, _trees. ;nldffowers , and
geologic -features such as rock ledges already present

-

should be protected and develcped as cart of the learning

site., . .-

<

<

2. Community Eye—Appq Cc‘mservza.zion practices, especially
those following natut®! contours; .lanée/cz‘\ped pondé; ‘and
ornamental shrubs are only z few of the ways in which
outdoor classrooms can ‘be made attractive. A teacher
or parent with t‘:'ainingr in landscape architecture will
be'valua.ble to the outdoor-classroom committee.

2 -

3. Accessibility. To be effective, -outdoor classrooms muyst
be ac'c'essible; preferably, they should be located on
the school grourid. - -

14 ~

¥
%03

. .Yoarlong usewf ar outdoor clatsroom by farifics and ‘

s ocalgtoups inereases its value 1o the community.
.
v
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.- .C. What are some common pitfalls? 3
- .

>

»

Parmenent Di lays.. Permanent weatherproof

m}arkers for iden;iﬁying and explaining features

may be needed in the outdoor classroom. Such ° 5

alds should not be nailed to trees .because they

damage' trees and are offensiye to many people.
e ’ . t

>
-

Safety. Remember that m"any students . will-be 2
using the outdoor &lassroom; t}{erefOrg, include .

safety in developing al} features. . :
. _ A .

. to teachers of other subjects.. For thes
‘an outdoor tlassroom may be an entirely new experience.
’

. .
¢ ~
. 4 '

1. The Science Only Pitfail. Science teachers, may . .
_have the most to gain from an outdoor" ctassroom,

and it is natural that science teachers take the. (__
lead most often. But from the beginning, those
involved should seek ways of making the outdoor
classroom serve many purposes and be‘ o value

' efteachers,

¢

We Don’ﬁ Have the Money. * Some qf the most innovative o -
outdoor classrooms have been developed withoyt ‘

public funds. Local service organijzations, businesses,
and parents “ire often willing to donate needed

.manpower and materials or to sponsor fund-raising

events. Imagination, . enthusiasm,'and community
involvement can overcome the lack of money.

3

The Limited Vision Pitfall. . Some visualize an outdoor

classroom as, asspecific physical place, neftly bound.
Irr some cases, a small specific area is set iside

on the school groynd as part of an outdoor classroom.
But'the entire school grounds offer opportunities .
fﬁ‘iconservation edutation. Avoid a limited view '

that excludes any effective area of the total ‘school Lo

site. . oS .
- TN . - ~ N

The Label Everything Pitfall. Labels and signs »

are often ovérdone in ontdoor classrooms. _The

student retains leSsons better if he or she has T
authentic, meatingful experiences in the outdoers ’
rather than reads about interesting féatures. Jf .
needed;’ f;aturés ‘can bi labeled by numbers that

are keyed into curricul materials so that teachers

can carry c;u'tcjoor classroom experiences over from

year to year without interpretive signs. '

N
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" Teacher training, outdoor class work, and site dév;lépment'.
can be carried on at thre same time. For Example, ‘
if 500 tree sgedlings are to be planted on an eroded" -
arca, it"may be bettes to sthedule the work over 5
years. More teachers and students car:..then learn
How/ 'to plant trees. After the first year, students can_
‘observe and compare growth -and benefits from trees
planted in previods-years. Site development, and énriching
experiences can be spread over many years.

What are specific features that can be included? ' !
4 ! ¢ B

"~ The sky is the limit. Here are soms features that

have been included: - . y

)

-

.

1. Conservation'i’ractices‘— Diversion ditches_,.tree'
planting, grassed waterways, ponds, trail mu'lchmg.
sodding or sprigging -and all other conservation,
"practices that are needed to protect natural resources

on the site. §
-

.,

.
T ow . B )
.
3 x/

’ ',  What Doés Contouring Do? -

N . LN
) .
Te 4 . . .
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" Teacher training, outdoor c! ass work, .a.nd site development‘

)

can be carrled on at thre same time. For e\:arnple

if 500 tree sgedlings are to be planted on an eroded"
arca,” it'may be better to sthedule the work over 5
years. More teachers and students can then iearn
how 'to plant trees. After the first yéar, students can_
‘observe and compare growth -and benefits from trees
planted in previous-years. Site development and enriching
experiences can be spread over many years. .

What are specific features" that can be included?
‘. ; A 0 .

"~ The sky is the limit.

have been included:

L. C -
Here are some features that

)

-

/

A

.

1. Conservation Practices’ - D1vers1on ditches,. tree’
plantmg grassed waterways, ponds, trail mt.lchmg
sodding or sprigging -and all other conservation,
‘practices that are needed to protect na?:ura1 resources

on the site. ¢~
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extremely small areas. Miniature terraces,
v -+ .ponds, forests, pastures, and other rmature
+. . /exh1b1ts can demonstrate conservanon principles

" Lo \ ;2. Conservation 'in Miniature Exhibits - Good in

. . 3. Living Screens - Frequently, schools are lccared
' near noisy highways/and ru)roads A screen,

Lo i ' of fast-growing trees can reduce noise, improve

the/appearance of the school ground, and bc

: ' ‘a part of the outdoor classroom.

. ' 4. Garden Plots - Gardenmg is a living demonstmhon
of the connection between the soil and human
food. Quick-growing vegetables can be:
used. Gardening is-especially valuable because
- . some of the younger students do not know
' ~ ‘the origin of human foods and the origin of
- fibers used in man's clothing. 'Gardemng
on the Contour," H&G-179 1s available from -«
the local SCS office. Provision should be
made in advance for gare of the ga arden during
the summer. ° ; _ . I

‘ . 5. Pioneer Garden - In this garden, plants
. : - that were used in early America can be culti-
o vated. These include Indian corn, gourds,
- and squash. Scouts find this particularly
: interesting because many of them have studiggl
Indian culture in thev' scouting projects.

-

L < :
. o : / 6. Cross-Tie Garden -.If there is not room for
' a real garden, a pen can be made of old
crosstties and filled with fopsoil. (Contractors
are generous about giving a truckload of
soil for such purposes.) A surprisingly ., , .
‘ - large amount and variety of garden produce

i . . - can be raised in such a small place. For
‘.\. _ - information on an "adventure garden" for children,
" . write far A Child's Garden--Man's Future on

) Earth Reader Service, Chevron Chexmcal e .
Company, 200 Bush Street, San Francisco,

¢ California 94120. Single copies are free.

' ¢
. )
.




10.

» One or more of these stages can be found in nearby

Cotton Patch - Every student knows of Eli Whitney's
cotton gin. But how many have picked cotton and
separated the seed from the lint? After domo this,
lessons on the‘cotton gin will be more meamngfu‘

'
Grassland Area - Both nztuive and introduced grasses
‘can be included.

Compost Heap - A compost heap can be built on
almost any site. A helpful leaflet, "Mulches for
Your Gardlen," H&G-185, is available from the local
SCS office.

Plant Succession Area - This is an area for studying the
various stages of plant succession, starting with bare

ground and proceeding to tree growth. The imporiant
stages that can be shown are:

First Stage — Weeds and grasses both annual and
perennial flourish for a2 few years.

Second Stage - Shrubs and trees such as sumac, "
sassafras, and persimmon come in, preparmg tne way
for the third stage.

Third Stage - Trees such as.red maple, sweetgum, pine,
and hophornbeam come in and provide the necessary-.
environment for the next stage. .

L
.

A}
Fourth Stage - Oaks and hickories with some beech and
ash dominate and continue reproducing until interruptec
by fire, wmd man, or other ‘causes.

[y

woodland.

- Another form of plant succession can be demonstrated
at t}{e-t_zpper end of p'onds where sediment is accumu-
lating. This is a good small-scale example of plant
succession from pond to marsh, from marsh to swamp,

. and from swanmp to forest,

N
——
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11.

13.

. A Plowed Furrow - Many students have

never seen z furrow such as picneers turngéd
in new ground and prairie sod. Hiteh a

1
;
Pioneer Implements - Hundreds of old tlmninrg
plows, harrows, corn planters, and many

other implements are siored on farms. Many . .
can be obtaired at l:ttie cr no expense. o

These can be used when studying history -
and social stud:es.

. I3

horse or mule’w 2n old turnming plow and.
plow a short furrow. o

Fores: Management - Thris area should be

‘selected by 2 forester and be clearly marked

on the plan map. - The students should be
in on every phase of management.from tree
planting to harvesting. Demon&frations in
proper planting, thinring, and selective,
cuttng can be given. Math classes can use
the trees for computihg volumes, heights,
diameters, and for other purposes.

-~

- . T N S 6
How Many Uses for Wood Do You Know? -

-

» -

= ) L2
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. Tree Stumg A sloping cut on fop of dltree stump

or '3 section ftom a .arg: tree t¥unk car be sanded ’ )
aﬂg'i w aterproofed w1tk Spar varnish. I a suitable

>tump cannot be IO""’d a‘section of ]oa can be buried

and one ead ‘used.” The annual growth rings can be

fatched with Jlogal
during the iz‘e of the tree. The events can be hsted

or an adjaxent“chart with dates and 2 hme scale placed

on the stump for matching the gvents. The tree should

be as old 1 ‘possible tn order to cover many years.

To pvevent cragking and devay, ‘paint all surfaces .

as soon as they zre cut with Polyglycédl E 1,000 (Dow ,;"
Che'“lc al)~ nnd“Penta (Monsanto) * soiu.bons The
two preservatives shop 'd be applied al\ternately, with
drying ttme bem een each ;Dol'ca'”““. \

Coiorful inf erma.nve and inter
tree growth, leaves, tree
can be obtained from:

N ’

<. =
arms

! Mr. William 3 Bunp, director

Advertising and Szfes Promotion . '

and national events which occcurred S

St. Regis ) .

150 East 42nd

Street

v

10017 .

New York, New York

-

15. Turpentine Tree - Either a slash pine or a longleaf pine ¢
. ' tree can be tapped for turpent:ne as part of social

studies. S " . .

"Fire Lanes - Woodland and fields contain dr y grass
. that may need protection from fire, g

17. Hollow Trees -‘Hollow trees neéfrly%lwavs attract
< birds, sqmrrels opossums, or other wildlife.

W \\ . ) . .

~ *Trade names are used solely to provide specific information. Men-
tion of a trade name does not constitute a guarantee of the product
by the U.S. Department of Agriculture nor does itimply an en-

 dorsement by the Department over comparable products that are

/ not named. -

.
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. 18. Water - A pond, seep or’ '-prmg greatly mulfxpl:es
opportunities for studymg water, pldnt .antmal
and soil relationships .- I waler 1s ndt a_lrea.dy
. Present, a pond can be built. Pref_er;zzhly
, ‘ ; ' , the pond should be at least 1/10 acre in size; 7
) but ponds as small as b x I feet have been used .
successtully in small outdoor classrooms = e .
- . , . Very small ponds can harbor cattails, piaKerel )
i( weeds, arrowleaf, rushes, and others Ardund .'° .
/ . the edges, moisture- lqvmg plants such as,
. 1 cardinal flowers and liverworts can thrive.
TFrogs, tirds, turtles, and plankton can be
\ studied in the biology lab. SCS can assistn
x
locating the pondsite and gmbve technical help
¢ < Local contractors, county commtssjor;uers or;
J ) soil and water conservation districts may. be
; ’ ‘ able to provide méachinery and other help!

. . A spring can be developed if 2 good bit of
water is seeping from the ground. The water -
) ) can be collected in trenches or troughs. arnd »
- stored in either 2 spring or small pond.
This is a good.example of 3 wise use of a re-
. source. The soil conservationist ¢can help
‘ in developing the spring or small pond.

«h

oo "19. Island - If a pond is bliilt as part of the outdoor -

’ classroom, an island can be either left or built
. . into it. Plant succession can go undisturbed

- on the island; and birds and other small

animals can use it unde# natural, but easily N

observgad, conditions.

20. Stream and Watershed - A stream is an ideal:
illustration of a miniature watershed. Discussion '
can include the area of the watershed and how rain

- : \\'that falls in the watershed runs into one stream
s .while tHat falling outside the particular watershed -
e . runs into another stream. Students can measure
‘the flow of the stream in cubic feet per second. .
v . They can study the slowing down of runoff by
' vegetation, thé movement- of soil by the stream,
and tie deposition of soil in slatk areas where
the water slows down.




, .
. T -
. L4
-
' v It s
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Points of interest can include thg acticn of water as a soil
, - ,builder,_ the power of water in soil erosion, the 1m- ‘ [
portance of the surrounding watershed, several types of
habitats for plants and arnimals, and environmeénts such .
as rapids, slack water, pools, and riffles. L ']

. -

- Z1. Erosion Experiment - If a slope of 1Q.to 15 percent can be !
. located, 6 or 8 runoff plots can b2 laid out. Boards can be y E
" used to separayhe plots, and a catch basin can be bwilt
at the bottom of’each plot to trap soil that moves with the
runoff water. Plots can include no cover, grass, row E
crops, or strip crops. :

- Hc_)w Fast Do Soils Taigg,in Water? r |
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2. Permanent Sorl Displays - Students should be

) g - alloweg to experiment with soil c!lrectly"not

- S . - B 250 merely look atit. But’thg.f'e may be places

i o . whex.‘e displays cah be useful. A sail proftle
‘ . - cén be placed intg a transparent plastic .

' . v _ pipé. The pipe c¢an be'placed in a hole

L PR T -w{here the soil profile natwrally occurs. The

‘ o - © .y -'pipe can then be withdrawn and the soul

\ : [ : profile studmd 5 ) co\ B
. ) e ~. . . i, H

N i 230 Soi Xth - A profiledf the differert layers of séil
R A ‘f'*w can be demonstrated by using a pit §r a Lross-
' section of a bank.

R - ! .o 24 Soil Thermometers - ’lhermometer: can be used
. N P . at different locations to measure the effect that
B e grass, gravel or trees have on soil temperatures.

v

a
-
) ., . o & . [ 4

L
*25. Elevated Walkway- A board walk supported by . “
driven poles can be used to carry observers
Lover a pond, wet area, or.the water's edge. :
This permits observation by many people without L
.o ' damage to the area. v, .

-

- .

,26. MaE Course - Fo‘r the study of maps 2nd compasses -
and for making megsurements. |

27. Land'Measurement - Few people can visualize the S
surface area covered by 1 acre. One acre ‘of land

. : in a suitable location can be carefu.lly measured .
. and 'staked .
s o ' " ' e
28. Geology Wall - This is a lot stone wall with various
. rocks and minerals cemented to the top. Students’
N © can bring a sample rock from the different areas:
they visit. After a few years,,a great variety of

' rocks will be accumulated.

-

29 Rock Garden - The building of a rock garden by
using native rocks native flowers, and native
plants can be an nusual earning experience.
The rock garden&also makes an attractive spot '

i
i

along a stream

\
H
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. Litter Barrels - Art classes can decg}‘a'te metal barrels and ’

34.

. Talking Labels - Older students are effective in instrict¥ig , .

Weather Station - This can be very simple’ (thermometer, .
rain gage, and hygrometer) or it can be complex, using-

“ . . . 4 s
equipment such as burning incdex indicators, barometers, * »

>,

énd wind gages. Informdtion on setting up a weather , -

rmtion can be ebtained from Nabronal Weather Service,

U.S. Dgpartment of Commerce, Washington D.C. 20235. °* .
Writing to. the Weather Service and const‘ru.otmg the weather
stahon can be % ¢ class project. e T

R x : ) . ’ ' .

. Sundial - TRa basis of time and other facts1n astronomy : ' f

" can be illustrated by a sundial which can be built bv S

~

students from inexpensive mamnaxs Complete directions

and plans are contained in Sundials, Circdlar 402, U.S. * .
ouncias

Government, Prmﬁno Office, Washlrgto'x, D, C 20402

Price is 5 cenf,s.per Ccovy. é

-
M

make at tra(:tne htter containers of them. I;hern rever
seems td be’ enouOh litter barrels around. o

A .. “ ) & . . ‘-a.' %

. Trails ~ Trails can véry In some places,.they shouid be
_ wide enough for two or three people to walk’ abreast (4 to

'6 feet). -In other places, they should be wide enough for / ) ;

~only single flle passage. fp}cg wide enough for the o

study group ta assemble‘s ould be provided at points of -
interest. The surface should be able to-withstand traffic’
It might consist of natural cover, gravel, wood’ chips, dr
even asphalt in high-use areds. Poisonous plants along
the trail should be controlled. From a management stand- _
point, it may be desirable to have trails W1W to

<
accommedate utlhty vehicles such as jeeps and pickup
trucks. - : ~

” .
J

Amti-Vandalism Signs - Signs and I;Eibels are subject

to vandalism. ]f signs and labels are used, hang them

on days when a particular part of the classroom is to.

be used and remave them at the end of the day." In this -
way, students can help take care of the outdoor classrogm.

.~ .

’

\

younger students. Therefore, older students, perhaps

as a part of the language arts (speech and English) classes,

can write informative material about qutdoor” classroom

features and give it'to younger students. ~ | ",

o
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' 3() zNatyral Areas - A certain porhon of the oL
- " L /«ﬁﬁ’tdoor classroom, préfevhblgg in the most )
¢ - -remote section, can be selected as a natural
% 0 77 area.tl should be clearly marked o the’

i . "plan map. it shbuld contain no developf'ment

. . except trails and a few bentches.

¥, .
. s .

Fence Row Habitat - If 3 fence row u:ﬁpresent
] )1t contains t thany environmental lessons Spc,h
. as“animal.trdils, bird nests, shmke‘cache.s
: - L e and.;ne spreadmg of plants by birds.

g : "38. Food and Cover for Wildlife - Sltes for *

. food patches and border plantings can be .
located and plotted on the plan map . Later,
the work 2an be planned and carried to complefon.

. :‘%\ ‘There are numerous native ghrubs
and trees that, .can be transplanted to produce

o .+ food“for birdsy squirrels, rabblts anfothem

i

’

- . wildlife. ~:

. [ = T
. . . . “

. , 5 o
et ¥ . .
Ve k) ! ' d .

N 79. Wildlife *Shelters - Sheltetzs Caﬁrconszst .& T,

of either nest boxes for squirrels agd other -
) "4 I wildlife or simply hollow, trees, rock piles, _

) » and brush piles. For cbservafxox:z. trails .
.. o can lead by Suchgs'helte; s. 7 .

~ »

A

‘.. % 40. Animal Tracks ; Mudflats and sandbars - * *
are good places for. studying aniial tracks.

' The surface can be smoothed-in'late, dfternoon
and casts can be made of the tracks found -

‘the next morning,p ‘

.
- v . 3.

placing a.swarm’of bees in the nataral crevice, )
of a hollow tree. In this type of project, -

LI . .it'is necessary to Eet technital and other CT

. —w ‘ ' 41. Bée Tree - A bee tree can be creatéd by -
. \ .

- . assistance from
Remember that

A

e stmg;can be fatal.
2. Beehlve - Bee trees are deSn-abfe but theny
. are raritiés ‘on, schpo} grounds. Almost -
any schoof, hbwever, with enquch space
. " can have a beehive. Agdin,” ‘an experienced

beekeeper should supervise this. .

*
v
*

2 . e -
.
. -

xpemenced eekeeper. 4
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™  46. Council Ring - A shady, quiet gathering place is appr:};m

\ . ) o F e 18 .

e - ’ -

43. _Birdbath - Birdbaths are simple but they are effective ;
espgcially where facilities are limited. A dripping-
bucket birdbath is satisfactory. Water drips from the T

"bucket onto a flat rock, then runs into etther 2 concrete
pool or a sunken lid from a garbage can. The bucket.

Y- can,be suspended from a-tree’limb.

44. Bird Feeders - Building bird feader§ and placing them
on the school ground is a very popular feature of
mosf outdoor classrooms. Blueprints for feeders are
available from SCS, ‘the Cooperative Extension Service, .
ang from garden clubs.

—

S -

45. .. Domestic Animals - If there is room, a horse, calf,
. 9 sheep, pig, or goat can help teach lessons in conservation '
and many other subjects. Your school can keep a '
ewe that brings a lamb each spring. Later the ewe T
can Be sheared l% an experienced farmer. The wool”
- can be carded and actually spun into thread on a spinning .
wheel. Students can.help feed 2nd care for the animals. .
Adequate supervision and humane treatmer_lf are required.

for teaching many outdoor classes. Tree surgéons or city
‘utility maintenance departments usually can be persuaded
to donate logs cut into short lengths to serve as benches’
or a council ring. A carpet car be made jx[om either = .
wood chips, or pine-bark. SRR :

o

V! HOW ARE OUTDOOR CLASSROOMS-USED? ©  * |
g

The value'of’an outdoor (;Jl"ass’roorn may be obvious to »teache.rs'
+ of science and social studies. But a teacher of mathematics ;. . ‘
domestic science, and other subjects mayask, "What's in
it for me, or what's in it for my class?" The following list
of #ctivities will help answer these questions:

P
ca

* A, Science . A
»> ~ . N

i. Animals = .

2. Compare animal life found in a woodland commupity

N . with that found in a stream or pond. R

aed : o ® :
A r ‘.’0,'

rq—ln-—-

==
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0
4
2
i
kS
"" :




g

. : 19

. b. Record both the kind and numbér of birds that visit
B . a bird feeder or are either seen or heard in the out
~ ' door classgfoom.
B » ( . : ) v‘
c. Gbservéand describe the behavior of birds .
~ d. Keep a record of migratory birds, especially the
time of year they visit the outdoor classréom. g

[

‘. v ]
e. _ﬁ‘xamine amumal tracks found to the soil .

&
2
:\
I
K
i
i
B
1
&
x
sl
3
L4
e

¢ - ' ’ ’ ) ' -
. Identlfy and €xamine pla.nr and animals that help
. decompose dead animals, 2nd plants.
\ . g ]dentify'hand compare animal tracks. .ot
. . o h. Make a count of small animals found near the outdoor ’
. . . classroom. . . \
! = i. Ana]yze the ‘material fourd in nests and other protechve
shelters of animals™ | . .
S j. Keep a record of animals observed near the outdoor )
"\ ’ . - 'classroon.l’ during early fall ah.d\tlkd;wintpr.- Q ‘ LA

k. Confine insects in glass jars and study them. Insectq .
* tan also be mounted and displayed to compare and -
contrast characteristics. /

2" Aquatic Studies . . .« e

. T
Dus

? -
\ —~ a.. Analyze physical and chemical characteristics—of
. either ,a stream or pond (pH, rate of flow, sedimenta-
- tion, 0? , COZ’ -and surface’and depth temperatures).

b. Study aquatic life such ‘as fish, frogs, salagpanders,
. ' crawfish, mollusks, insects, and others.- . . y
o : R
c. Compare aquatic life néar the outlet of the city sewer -
plant wih that found at points some distance above
' . and bélow the outlet.
. ., * S

d. Make counts of bacteria’in the water.

3




_ T \ f >
« . . M . " . ®
g. Chemistry ) ’
. & . . . "’{ .
v o a. Testsoil. , , 2
b. Apply fertilizer.® - | "
) N .c. Test either pond or stream water for dxs=o)ved
w - C oxygen content.
d. Monitor air and water pol\ut\an . :
. o C i ‘
4. Ecology. ‘ e
T a.  Study the web-of life. the water cyc]e and al]
the interlocking relatbnships of orgarisms to -
, their environment and w others of their own'
L kind, , S
b. Study the effect of pollution and other man-made
/ o . problems on environment. :
X - T - ~
v . ¢. Study plant succession. * S
- . - ' I4
5. Home Ecenomics
L7 . a. Practice gardening and outdeor cooking. L - N B
ey . b. Plant shrubs or trees to beautify the school ground. - .
l‘ Lo ¢, Study edible wild plants such aapokeweec ‘ . B
. P N ’ »
s . dandelion, and wood sorrel. . . i _
. ' . J
- ~ Are All Soil Partlcles the Same S‘lze';> » ;
! . :
\ . 3 .
‘ . ) ' Sapd. %, c.ldy are groups cfpcrugles Individual pamcles, "
. - " vary $reatly n size See cMgrzm _ ' . o S
N ;
' . C }
Z 7 . |
. » . - !
- "‘0! SA"JO- ’
250 to 1/50inch
-~ _ ’, O@ ; .
3 D@é “ur 6"“%‘;€° a )
FINE SANO - N -
- '/ . L 1/500 to 1/250 inch 1 12500 m:l '500 nch
~——— Y /A/ CLAY -
“{ - 7/, 2 £
v . KﬁOARSE SAND S less than 1. 500 nch .
¢ ) i 75010 1/12nch )
. ’ ) ’ Sand. sih. and clay are designations based on sizes of minera!
. ’ ‘particles. The bexture of sal is determuned by the blend of these L
. . variotis sized }umm les Diagram shows parucles enlarged about
‘ : 3D tirmes. - .- .
. ‘e o . ’
', s » B » .
Q L . . 20 * R \ . . -
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Aruitoxt provided by Eic:
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v

'aGeoio-gy and Sols . .
- t .
N e A ] Lo

a. .Determme the dﬂ'f:erent kinds of soil and classxfy}

-

- . . ) o ‘Q : .‘ “
5. _Test soils for acidity, alkah‘nig, potassium, and .
a e - ) .o .
p}')‘OSPhO\.U’lS- . ’ . .
¢. Analyze s'edxmentary'.geolo'glc Formations.
d. Fird areas‘og ‘which soil erosion is occua-vmg and”
i d¢termine causes of erosion. N .
\ » ‘ A - -4 ‘\
e. ,Collect rocks from-streambeds and class:ify themnt.
: % 7 Coe
fw Study soil’ temoera,m’re at different depths and hst
fac\girs that irfflyence so‘l temperature g
. g O !
-/ - w
g. Compare the depth of topsdl at different locations

7

g2

them dccording to their'characteristics,

v

*

. &

e

and in different dramageﬂ’ays

. Examme Varloufétrafa for fo?}iar}dqd‘é&efop a

%

method o‘ cla.«!sﬁymo t}:’e fogsts -

- +

v .
Compare ‘hg amounts of ergahic matter 1n soil samples .

How Does Mulch Prevent

Silfioss?

- &

.
e AT

O

T DT
Trer -




Plants lk
2ants . .

Survey, classify, and compare plants that

grow in wooded gr€as, aldng streams, and'
in open areas. ’

<

. »
.
¢ Sw

Find evldence on plants ¢f either insects or

dxse.ases or both. . ,

Y

Locate ﬂov;ering. and’non-flowering plants.

® . s /
d. Locate gree.n and non-green plants.
"_e...Record the different xinds of trees in the outdoer.
: " classrodm and list thewr common characteristics. -
4, 2 . T Q
Gompare methods by which plants in. the outdoo*
classroom scatter t‘lelr seed.

L. 1
, -

L

In dlffe‘\rent plant CSromunities, mark off small
plots' absut - 1 yard square’ In the.plots, compare
tYpes of plant and animal life, the amount

p‘ bare ground to that covered by vegetauon,
light 1meens1t=y, temperature soil moisture, .so:Ll
“compactnkss-, .and’ water absorpt:Lon rates. o

Q ¢ - \ -

v

\ / * ) ) < . . ‘ .

Y { ) .
u\ ‘K. l?stlmate the 2ges of hvmg trees and.the-amount
/’\oﬁ water given off by a partlcular tree. thvough ~
transplratlon . ~ 4

-
)

. .

¢

' In’ sbandoned ﬁelds, identify'various stacres )
of plant ‘sucéession“and coméare types of- vegetanon
in each : : . o~

ke *
PO Y \

-~

Prepare a vegetanon map of the outdoor classroom.

N . -
% ke  Take p1c{t(n-es of plants, espec1a11y for students
. mterested in, photography‘ )

P -~ . * *

Make a collecth"x of seeds and record’ the environmental
cohdltlons under 'Whlch each is found. Determine -.
) the1r requirements for germmanon

E&Rﬂ. ’
e T8k WYy

D —
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Vocational Agriculture

tood and dye. ‘o

23

s

Make a study of plants that can be used for both

» P ‘
Make a study of poisonous plants. L

Plant grasses, flower_s, shrubs, or trees. *

a.

. forest

Help plan

and apply.
conserva-

tion mea-: .
sures.

Practice
land
judging

manage-
ment,
fishpond 4
manage-
ment, and

Measure the Slope of a Field

other types of resource management.’

Study the value of natural areas, good farmi g
practices, and habna management for wildlife.

’

Weaiher
N

. ™~ %

\
N

.

a.

Launch helium-filled balloons to follow weather

fronts and jet streams. Place the name and address

of the school inside the balloons so that the information

‘can be returned . . .

i

b. Plan and operate a weather station.. Compare temperatures

at different places in the outdoor classroom.
weather forecasts.

-
#

Make

c. Compare different k1nds of clouds and relate them

to weather conditions.

!

d. Determine acidity and alkalinity of both stream .

water and rain water.

<

N

»
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\ s a . {
e. Keep records of air pressu.re and relative .
humidity a and relate them w kinds of weather - \L .
- 1 d
- " Fe . h {
B. Mathematics. : . .
. 1. Measure heights and diameters of trees o ¢
2. Measure distances. N . ‘ S . .
o |
3. Compute the surface areg (&f wrregutarly sbapéa a
‘,\D areas. . o ' y .
. ' .
4. Prepare coatour maps. . / ) r
. ~ K , .
5. Measure sloves and elevazﬂ;. L . .
. 6. Compute the volume 1n drfferent trees )
¢ C. Social Studies —_ ]
L - .« N
1. Exarhine the zrez near the outdoor cizssroom N e f
and.list ways in which man _has disrunted |
nature. . . . -
« rFas ~ -
2. ldentify state agencies and local huthorities | . [

.who help control pollution and yrite to them
for information on pollution.

- ‘e - 4
f

" 3. - Review both city ordinances and state iaws " .
‘ ,\\ Lo relating fo the control of pollition.

/ T4, Phdggrap"x examples of pollution-in both
the neighborhood and community. o S x

(84}
.
e
L,

Determine the economic value of wild plants,
v . especially for medicines, foods, and dyes. .

- ) . g . . ’ L
" 6.7 Review published material and make a writt .

report on the origin of your town-+whenit’

) ' : . orlgmated and WHY . ) g;

7. Study?‘a nearby historic site

‘ ) . ¢ ~ N . . . . ﬁ. »
’ . * ’ - g -
2 8. Write a report on the visit of a famous person '

to your town.

ERIC .- . 29 .- .
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A 9. Inveshgate the uses and abuses of public lands /

D. ” Language Arts -

E d

I

1. Learn the meaning of words that are commonly

- used by those whe write or speak on the

‘ subjects of eavironment, ,iclolcgy, and conser— N
vation. Make the words a part of your vacabulary.

*

2. Find out why certain animals ard plants were given
their names. Example: The ovenbird is named
¢.  for the shape of its nest. y

’ ¢

-
.

[
T 3. Write a theme.describing an environmental experience -
b -such as the beauty of the outdoors, the abuse of
. nature by man, and the waste of natural resources.

. £. Identify and desc“rzbe natural sounds in the out- .
" of-doors such as bird calis, wind, rainfall ip a
- - - .. . _ _iorest, and a waterfall.
3 « ~ .
5. Write articles en pollution™in the community for
. . publication in the.school newspaper.
- & ¢ -

6. Write a de%crigtiotf the region as it will appear -
N

. ; 1 in another 25 ¥year f man continues to abuse natyre
at the present rate.” - -

7. Make fieldnotes of important, unusual, or interesting .
things observegd “while outdoo¥s. :

8. Make alistof old superstitions and sayings about
' ) the out-of; doors. < .

1
B3

9. Choose something that appears at first to be ugly-; .
- foz example, a snake or an insect; then, describe
the object after looking at it carefuily. .

il ¢ 10, “;'z:-ite a play coricerning man's activities and their
~ effects upon the environment. , Activities should
‘ include those that have'both good 'and,bad effects. .
. . Have students perfcrm the play--they learn Quickly
by acting. . .

-

. -

11. .Older students are effective in teaching younger .
. students; therefore, they can write informative *
-~ material about features in the outdoor classroom -

ahd present it to younger students.
v . - - . i

- -
[

-~ " y
. r
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Art

1. Make either pencil or charcpal sketches of plants
i{x:the outdoor classroom. AN

2. For decorative bouquets, mzke arrangements of
dried grasses and other plants. {

3. Take photographs in the.out-of-doors, with
emphasis on either color or black-and-white.

4. Use pebblas, seeds, or plants and create pic-
tures on a s{ab of wood. - -

5. Help develop a landsczape plan for the outdoor
classrcom. Use native plants. -

Music .

1. Compose songs or ballards based on outdoor

" experiences. N

2. Sing songs about nature’’

3. Observe natural rhytams and sounds.

. . Shop ) : >

1. Build walls and walkways. .

2. Build birdhouses and feeders.

3. Build signs if needed for nature trails, interpretive
displays, or for other uses.

PR———
/

7/
Physical' Education

.
. P
1. Practice hobbies such as archery, fishing, ' .
and hiking.
2. Play Indian games and other outdoor games.
3. Study outdoor'health and sanitation.

-y
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. I. Health and Safety _—

1. Identify edible plants.

2. Identify poisoneus plants. ’\\

3

{3. Przctice common first-aid.

o -

. “Learn the safety rules for hiking.

-~

wm

Identify potential safety hazards in and near the outdpor
classroom. LCetermine what is needed to correct K
the hazards. ' o
T. Journhalism - Nearly all high schools and many junior'’
high schools publish school Papers. The reporters are
delighted to cover the development of outdoor classrooms
and activities associated with them.

K. Clubs - Camera clubs can document activities. EEolo‘gy
clubs, 4-H'clubs, FFA, and others can actually sponsor .
and develop parts of the outdoor classroom.

L. Quotations - A class can select appropriate quotatioris.
I ‘a'nd place them at various locaticins in the oytdoor classroom. -
M Natufe by the Square Yard - A.plot of ground, 1 yard
square, cah be set aside in an open-field, -on the edge

-

o of woods, or in deep woods. Many lessols in conservati‘in
p and ecology can be taught,. using this plot of\goil with
. its plants and animals._* < S
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" APPENDIX I - GLOSSARY . , '~ ( N . B

o - . \
l'f L) : ’

Adaptation: An 1n}~er1ted characteristic that improves an organism's
chancts for surv1va1 in a particular habitat.
>

t
- Algae: The simplest of ali green plant forms, having neither roocs,
stems, nor leaves.

: ) : \
Anpual: A plant that completes its life cycle from seedling to mature )
seed-bearing plant during a single growing season and then dies.

3

. A .
Bictic community: An association of plants and animais living in a
common area and having effects gn each’ other.

Catkins: The inﬂor‘;scencé of a plant, consisting of a splke bearing

only pistillate flowers or only/}mgmte flowers, whieh- eventually
fall from ‘the plant.

Climate: THe average long- term weather conditions of an zrea, 1nc’ud1ng

temperature, rainfall, humldlty, wind, and hours of sunlight.
1 ~

Climax community: The relatively stable commumty that represents the/nd result
of succession under existing conditiond of 5011, climate, and other '
environmental factors. . . *

> 4
~

Commumty A11 the plants and adimals in a parhcular area that are
. bound together by food' chaxi}s and other ipferrelations.
Conservation: The use of natural 'resources in a way that assures their
+ continuous availability "to future generations; the wise use of
natural resources: . ~

L]

Deciduous pla‘;nts: "Trees and shrubs which shed, their leaves in the fall.

-

Dioecious: Plants which are of one sex, having th€ male and femaleo
elements in different individuals. .
4
Ecology: ‘' The scientific study of the relationships’ of 11v1ng tl’hgs
: to one another and to’their environment.

. N . -

Ecosystem: The combination of the ?iotic community interacting with

- the physical environment.

. o]
L4
Ecotone: An'aréa of transition between one type of habitat and .another,

the, eCO].OO'ISt s term for a transition zone. ’
. 4

-

o
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5

~Food web: An interrelating system of food chains.

.t ‘into the adult. ¥ .

‘Energy flow: The process through which energy from the sun is

passed from one living organism to another. . : .

3

Entomology: The scientific study of insects®

Environment: All the’ external conditions surreunding a living thing.
Evergreen plant: A“plant which keeps its leaves in the fall and
) loses them gradually throughout the year. -

Exotic: A plant or an animal that becomes established in an area where it
is not native. ) . '

. Floodplaint Low-lying flatlands bordering a river and made up of\

sediments carried by the stream and deposited during floods.

F\ood‘ chain;~ A series of pl‘ants and animals linked by 'their food
relationships. A mosquito, a mosquito-eating frog, and a frog-

eating bird form a simple food chain.” L ' "

. a -
Fungi: A group of plants lacking chlorophyll, roots, stems, and leaves,
: Some fungi are of importance as decomposers of organic matter.
. . ~\
Genus: A group of closely related species. All cottonwoods, for
example, belong to the same genus.
Habitat: The immediate surroundings of a plant or:anim‘all; the living
. blace. ’

€ .
.

\)
Hibernation: A prolonged dormant or sleep-like stat€ that enables an
animal to survive during the winter in cold climates.
Humus: Submicroscopic organic particles resulting from thg‘decomp'osi-
tion 6f dead plants and animals. Wah . o
Incomplete metamorphosis: The~type of life history characteristic
? -
of certain insects, such as dragonflies and grasshoppers, in
which there is no pupal stage. Instead; the'immature insect #
or nymph undergoes a series of gradual changes as

7 '
- [4

Invader: A plant that grows on b_dre, usually disturbed soil.

*

Y




o

.
.t

ERIC

Aruitoxt provided by Eic:

N ~

¢

~ Larva:

%

its forrr\ differs from that of the adult.

caterpillar; and in the frog it is the tadpo

‘

Metamorphosis:

An active immature stage in an ammal‘s hfe history,

In the develo T
mosqulto the larva is the "wiggler"; in the butterfly 1t1 the . »

-

_- especially the transforma\non from a larva to an adult.

Molt:

Nutrients:

-

%

utring which
t of the

M

A change'in, the form of a living’ thing &s if matures,

To shed a body covering, such as the external”skeleton of 'an insect.,

That which provides nourishment and promotes growth,

, usually in the form of inorganic elements or organic substances.

Organic:

by a pla*lt pr ammal

\

Y

Pertaining to anything thart s alive, ever was alive, or produced

/O(ergrazing' Excessive feeding on the vegetation of an area by wild pr
domestic animals. Overgrazing results in serioud an# often .
lasting damage to the area's ability to support de;sirable plant life. ‘

Perennial:

Any plant that continues its growth from year to year In
j..

perennial herbs,_ the parts &bove ground die in the fall and are re-\.
placed by new shoots in the spring.

'

3
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PPENDIX Il - BASIC REFERENCES - . ‘

A. Reference material available from nearly all county ‘oquicgsb

?

] ’ P
’ .

of the Soil Conservation Service . :

e s 4 | IS
1, Slide Talks: ~ . . o .

"Outdoor Classroom [deas"

"Outdoor Classrooms--Where Do Go From Here?" . R

2, USDA publications: o - .-

sva .,

Teaching Soil and Water Conservation--A Classroom
and Field Guide, PA341

-

: ' > ’\, 5 :
Outdoor Classrooms on School Sités, -PA975 ‘

- -

EnvironmentafEdu?ation in Ation--An SCS ..
" Environmental Quality Aid, reprinted from "Soil -

: \ : o L .
Conser\vattlon Magazine P

Film: "Ad Approach to Scheol Site Dg‘,v'elopx.nent, " for rent
from the National Association &f Conservatior} Districgts; -
Environmental Filt Library, League Cityy Texas 77573.

: . 4 o o L o
People and their Environment, a set of eight curriculum
guides on conservation education. One volume is ¢ . .

"Outdoor Laboratories." Availible from J. G. Fergusgn .
» Publishing Company, 6 North Mich{gan Avenue, Chicago,

Hlinois 60602. Price is $3.40 per volume. ~  ° . . R
Ten Minute Field 'I‘z;ips, an illustrated teachér's ‘ ‘g
guide to short ecology field trips for elementary .grades,
Available from the same source as 'ké'f above. . Price is

$4.85 per volume: P ¢ ' .. R

&> - - / ,
Urban Environment, Grad;is.K, 1, 2, and 3. :Contains a s
curriculum guide to conservation education specifically for

teachérs of early elementary grades in urban areas. Available
from the same source as "C*" above. Price-is $4.85 per v;)lumec/

(3
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, a pubhcahon contammg over }J00 achvities in environ-

- mental e;iucat;o*x It is de$1gned for students in grades
kmde.rgarten through 12."" Each acnvxty s classified P
according to grade level, subject matter } environmental

w concept, and environmental problem. The purpose
of each activity is stated, and the student is referred ‘ - .
“to either more detailed mformahon on the activity or to ,,
variations in it. Available from the ERIC Center for i
Science, Mathematics, and Environmental .Education,
1800 Cannon Drive, 400 Lincoln Towet, Ohio State
: Umversnty ‘Columbus, Ch:o 43210. E?

G. Teaching Activities in Envifonmental Education, Volums I, ,
a follow-up publication of "F™gkove. IZcontaiﬁs 168 r .
additiona!l activities. < '

} 7
H. Tips and Tricks in Qutdoor Education by Malcolm D. Swann.
This 184-page book contains 13 chapters some of which are
conducting field experiments, animal studies, nature arts
crafts, outdoor recreation, and weather. Itis available
ffom Interstate Printers and Publishers, Inc., Danviile,

) - Illinois 61832. . =

I ~I. Outdoor Educatidn Equipment by Russell E. Bachert, Jr.
N and*Emerson L. Snooks. This 197-page book contains
aids for teaching sgajec(cs pertaining to the out-of-doors.
The aids are inexpgpsive.and easy to assemble?® Published
by the Interstate Printers and Pubhshers Inc., Danville, ’ \) .
Illinois 61832. | R *

J. Envirgnfental Education and your School Site by Donn

' Paul Werling. This handb¢ok defines a process in w’hlcm ‘

the student body, school persbrncl and the communlty are . :

1nvolved in planmng and developmg the school site as a ‘
."green island" for use by both the school and the commumty

. Published by Open Langs Pro;ect, Chlcaoo Ill1n01s 60604, )

'd ' K. Ten educdtional cartoon b?oklets and accompanying teacher's b

guides . The booklets are ’ - . . :

] @ ! M

"The Story of Land” . o - "o o @k‘.‘

"The Wonder of Water? . %

"'Help Keep our Land Beauti ul" 3

"Making a Home for Wildli
"Food, and the Land" -

{uo}orkmg Together for’a L1vab1e Land* ‘ [

"Plants--How they Impraove our Env1ronment"

?

"The Earth--Our Home in Space __ - -

L

00 -3 O U o> L D =
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for outdoor studies and conservation projects. The series

9.~"Plants, Animals and Man Shacing the Earth--An
Ecology Story" - . (
*10. "Pion}eers of Conservation in America” ‘

- N s

Ovek a million of these booklets are sold each year.
Children and grownups alike enjoy the booklets which’ are
Printed 1n cemic beok format bu have a powerful environ-
mental message. Prices range from 8 to 30 cents for each
booklet and teacher's guide, depending on quantities ordered.
Order from Soil Conservation Society of America, 7515 NE.
Ankeny Road, Ankeny, Iowa 50021-: .,

- .
A Child's Garden by Chevron Chemical Company, Public
Relations, 200 Bush’Street’, San F_rancisco, California
94120. An excellent guidebook for gardening on school
grounds. .

; . %
Manual for Outdder Laboratories by the Nationa}l
Association of Biology Teachers. Available from
Interstate Printers and Publishers Inc., 19-29
No. Jackson Street, Danville, Illinois 61832,

Outdoor Education on your School Grounds--AnA .
Action Approach to Better Teaching by Norman F.

Marsh. It is a manual for Junior high school teachers. . e
Available from the Resource Agency, Office of Con-+ . e
servation Education, Sacremento,- California 95814 - .

H

-

» \‘ -
My. Land and 'Your Land Conservation Series, published
by the National Wildlife Federation, 1412 Sixteenth Street - .
N, Waghington, D.C.:20036. The series contains ideas

~

contains four parts:+
A, ' ) N ’

"Would You Like to Mave Lived When--2

(Grades 3, 4, 5). : -

M ‘ . b &/ : . / .
"R'aindrops and Muddy Rivers"
(Grades 4, 5, 6).

"Plants and Animals Live Together" )
(Grades 5, 6, 7).

(Grades 6, 7, 8).

"’Nature’st Bank--The Soil" *, J .




)Information-Education Bulletin #1, National

New York, New York 10022. Y ' ' ./

‘grant to be used in developmg an outdoor . Y

Man and His Environment, an int raduction
to-using environmental study areas. Availablg

"from National Education Association, 1201 Sixteenth

Street, NW, Washingten, D.C. 20036,

?

~

Conservation Education: A Selected

P

Bibliography by Joan @g-vajal and Martha .
Mua zer, published by"the Conservation Edu- K

cation Association. One of the most complete
bibliographies available today . It is especially
designed for teachers. Available from ‘
Interstate Printers and Publishers, Danville, ' . o
IHinois 61832. oo

~

Trail Planning and Laxout B-4, National " g
Audubon Society, Information- Education :

Bulletin No. 1, National Audubon roxety,
Nature Centers Division, New York, New
York 1002%= .

s,

Manual of Outdoor Conservation Education ,

B-3, National Audubon Society, Nature Centers ?
Division, Information- cblgcauon Bulletin #1 C
Newwork,”New York 1002 . i

Manual of Outdoor Interpretation , B-6, L *

Audubon Society, Nature Centers Division,

A Nature Center for Your Community, B 1,
Information-Education Bulletin #1, .
National Audubon Society, Nature Centers * ! ¥
Division, New York, New York 10022. )

Environmental Education Act (P.L. 91~ 516) .
Handbook on Preparing Proposals, published

by U.S. Department of Health, Ediocation and
Welfare, Office of Education. Documents criteria
and information required when applying for a . A

environmental project. ‘ ‘
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G@eraléﬁ%fe?ences:

.

Nf\

1. ﬁdirgazines . Periodicals, Newspapers

X3

.
L

»

s
-

National Wildlife
Nabonal Wildlhfe Federatior,. =~ =
11414 - 16th Street, NW,
W\as}iington,_D.G. 20015

>

Ranger Rick

Natonal Wildlife Feﬂerat\on e

el - 1bth Street, NW :
Washington, D" 2001 5
Curious @/jurahst o

Massachusetts Audubon, Socyety

Lincoln, Massachu.satter 01773 -

¢ LN

'ﬁurnal‘ of O\gtci.’oor Educaﬁon
Editor: George Donaldson )
Box 299 . o
Oregon, lllinois 61061 . .

Envirommental  Education

L)

'Editor:'
Box 1505

ay Schoenfield
e

Madisén, Wistonsin 537013’

"

-

Ennroumental Educatlon Bullenn .
Nationaf Park Service'
_Westérn Region
459 Golden Gate Axenue
San Francisco, California 94102

v ' S
The C. F. Letter
The Conservation Foundation
1250 Connecticut Avenue, NW +
‘Washington, D.C. 2003%°

. /

; Conservation Vistas -

-U.S. Forest Service |

P.0O. Box 3613
Portland, Oregon' 97408

Envxronment Magafine -
438 North Skinner ‘
St. Louts, Missouri 63130

7 3 .

d -

utdoor | Teachef‘
ekn Hlinois Univedsity

. 7606 1/2 So

Carbond

th Marion
, Nlinoiz 52901

~
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Conservatioh News
), . ~Natibnal Wildlife Fgderation
1421 * 16th Street, NW
"'+ Weshington, D.C. 20036 - -

Conservation Edz%a.n‘on‘ Newsletterw.

Editor: .Edward Delder

ThexResources Agency d
1416 Ninth Srreel;{

Secramento, California 95814

N . g
2. Either free or inexpensive materials are available from:.

National Audubon Society

Nature Center Division —

*1130 Fifth Avenue N
New York, New York 10028 . -

National Wildlife Federation
1412 Sixteerith Street, NW .
Washington, D,C. 20036

Superintendent of Documents _
Govérnment Printing Office K - -
Washington, D.C. 20036

Conservat@ozi Four}‘dra‘tlbn
1250 Connecticut Avenue, NW . -
Washifigton, D.C. 20036 - '™ *

-~ -

Forest Service ) d

U.S. Department of Agriculture = 5% . -

‘Washington, D.C. 30350 ' =~ : v

Fish and Wildlife Service

U.S. Department of the Interior
Washington, D.C. 20240 |, ‘ v -

Tl:f’e Wilderness’ Society '
. 190k Pennsylvania Ave., NW '

Washington, D.C. 20015

Natignal Parks Association -

1701 < 18th Street, NW . * ce e

Washington, D>C. 20037

’

National Parks Service

U.s. Department of the Interior
Washington, D.C. 20240

m T




. —n

N \J

=

..

Soil Conservation Service

U.S. Department of Agrlculture
Washlngton , D. C. 20250

-~
‘American.Forest’Institute *. ” i - 0

1619 Massachusetts Ave., 'NW

Washington, D.C, 20036 “

Alabama Department of Consqrvanon and
- Nataral Resources

64 No. Union Street |

Montgomery, Alabama 36104

National Associaﬁon' of Conservation Districts
P.O. Box 855
League City, Texas' 77573 g

Alabama Forestry Commission
513 Madison Avenue
Montgomery, Alabama 36104

Bureau of Land Management
U.S. Department of the Interior
Washington, D.C. 20240
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APPENDIX 11}

TEACHING AIDS

TREE —

“LIFE GIVER ' OF THE FOREST
Trees--life givers of the forest b ’
Trees benefit man ‘ o

Leaves of trees-.-
Bark of trees,

TREES--LIFE.GIVERS  OF THE FOREST

p ‘- . . - : L )
1. Trees provide hemes for animals. Iney provide aznimals with
Protection from predators 'and weather.

2. Some insects live in trees and their food comes from trees.
Certain birds and other animals, in turn, eat the insects
that live in trees. '

N

3. Mosses, lichens, and other plants either live in trees or -
3 ot N
on them. ‘ ‘ '

4. When they die and decay, t;ees‘ enrich the soil. A fallen
tree, especially one that is partially decayed, offers many
opportunities for tedching. “In all probability, lichens can
be found on the bark. There may be holes made by .
squirrels, woodpeckers, or other animals. Thes.e-attes't

FALLEN"" . TREE to the many fun(:tions. of '
) ' trees in the "web of life .

Worms, insects,

numerous other

small animals, and

" fungi can be observed

in their important

roles as decomposers.

Although the fallen

tree is dead, new

growth may be coming

©w

L 4
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from the roots. If so, the new growth affords the opportunity
of observing and discussing one of nature's ways of ped
Petuating a living thing. )
Activities, . Rk .
' o
1. Discuss the animals and plants which are directly related
to a particular tree in the outdéor classroom. Lis: the -
*  animals that live in trees, preferably a separate list fox
birds, insects, and mammals. -
— _ . “
2. Discuss'the tree's age and estimate how long it will live.
Discuss decomposition of dead trees and list plants and
- -animals that are important decomposers. .
. TREES BENEFIT MAN
wood products - ——
A . o, Too often we overlook the ways
g in which trees benefit man.
. Benefits are both esthetic and .
SR . functional. Trees provide us
\ \ , with shade in the heat of
=2\ : . summer and with_shelter in.
= p the cold of winter. Théy pro-
: , : vide us with paper products
, ? : which we use 50 extensively
and with many other useful .
) / things such as desks, chairs;
‘ - - and handles for tools. Some
. i trees provide food in the form
2 W of nuts',,ﬁ-uits) and other
“ Ny .products--for example,
\— A = . Pecans, apples, and maple
ﬁ . . syrup . ;! -
Activities ’
’ . 1. From his earliest. days -
. x . on earth, man has used
’ .. trees, . List the uses he
- has made of them since the time that most men. lived in caves and
other primitive shelters. . -
wE oy -

2.

° .

As stated earlier, we use many products made from trees, Make

- alist of those. at home and at school that are made-from eithep

trees or their by ~products. )
B B}

\
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Discuss the importance of trees, wood,
products to the econom
and region.

and t'heir,_by;-
y of the community,.county, State,
S

P
» »

. ' LEAVES OF TREES -

[ 4

Trees make their own food. Thé leaves
sun and along with water
make food for the trees.
plants differ from animal
food. Leaves have many

These vary according to
grow,

gather energy'from the
and nutrients taken up by the roots,
In this. way, trees and all other green
S--agimals cannot -make their own
different shapes and characteristics.
the species of trees on which they.

Variations in shape-and other characteristics of
leaves help in identifying trees.

-

&

Trees are of tiwo kinds—-deciduous,and evergreen. Deciduous
trees shed mgst of their leaves at one time, usually in the * -
fall. For the{most part, they are bare during ,yvinter& Ever-
green trees, on the other hand, shed their feaves gradually
thfoughout the year. They remain green the year round.

Activities -

1. Collect leaves from differdst kin

"differences such as vei
the trees from which th

ds of trees a.hd.noticé their

as, shape, size, and cdfor. Identify
e leaves were collected. ‘

VEINATiON

‘pdimadte

‘parailel “pinnate
2. In the fall, study and observe the shedding of leaves from
deciduous trees. . — .

«
¥
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deciduous '+ oevargreen

BARK OF TREES ' -

.

L~

The bark is very impartant-.,- 4 pmtéﬁs\f’ne tree somewhat like
our skin protects us« The tree's vital growth cells lie just
under thebark. They need protection from physical-damage
érnd from insects -and diseases. .
Bark can be used in identifying trées because each Kind of
tree has a different kind of bark. For example, the Bgik of .
a yellow-poplar is different from tha of a hickory, anjoak,

a sweetgum, and all other. kinds of trees in the area. *

.

Activities - o /
. } .Study the bark of tz;%es and its importance to thém. ~
~ : P o,
+ . 2. Study the different colors and patterns on the bazrk
~ * of trees. 4
:

'
P
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B. ROOTS AND RINGS )

+ Trees and roots

Growth rings

Tree growth and history

\
R X, Y, % e
L RO SR R S

’

TREE ROOTS . o

Roots are vital to trees. They absorb water and nutriehts

' from the soil. In the predence of sunlight, the leaves comoine
! ) the water and nutrients with other elements and make food
for trees. (This is an example of%hotosynthesxs.) Roots_
: . , enable tree to stand upright and to wi_tﬁstand normal win ‘]
& . In some pla%} espétially in dry places, the roots of certdin \
] trees grow straight down until they reach moist spil. But , ] \ i

, \\_the roots of certain other trees are shallow. Te??y spread

. all

out fairly close to the top of the ground, espe y in damp ‘
. places. ' B -

.

<
. . The root system of trees contains three major types of roots~< .
Primary roots, secondary roots, and root hairs. $

N .
.

1. Primary roots.aré the largest roots. They are .
connected directly to the trunk.

.
Ve . .

¢ © -

. 2; Secondary roots branch-off the (

) - =
primary roofs. s

. 3. Root hairs are the smallest. “They are _
founfl on both Primary and secongdary
roots. Robt hairs absorb most of the

Water and 'nutrients from which the g
leaves make food. . :




b—4
Many people compare the root system with the part of the tree
above ground. Actually, they are about the same size.
addition, te primary roots are comparabje to the trunk
and main branches. The secondary roots are comparabie in
size and number to the smaller branches and twigs: and the
numerous, small root hairs are comparable to the leaves.

oA

In

y
<

Note:

Colorful, informative, and interest{né pamphlets qn

tree growth, leaves, growth rings, and other subjects

are‘ayvailable from:

'

, ‘ St. Regis «
. “ . 150 East 42nd'Stree_t
~ e New York, N.¥. 10017

’
.
. ) ~
<
e e ; Y

v JActivities )
« M ¢ . N » ’
“ 1. Observe other pl'ants and their root
systems. .Compare root systems of}’ ..

tree

rings

plants in dry areas with rqot systems °
of plants in wet areas. Discuss whether.
=or not root type is related to the amoynt

of moisture available to plants or
whether each species of plant has the
same kind of root system ., T

" 2: Investigate the various foot systems
'ﬁ and discuss their development. Collect
“o- different kinds of roots from plants

around the schoo]l, home, neighborhood

3. Have students co e three types of roots (prlmary,
seconaa'ry. and'root hairs) and determing which is most
efficient in absorbing water and which are better for storing
" large a\mounts of fdod. ,

- 4, bDiscus‘s vy\ay"s in which ‘man uses the different-types of roots

to improve his living conditions.

Y

t . L

GRbWTHIHNGS N , )

‘ Actually, it isca la}ter of wood. It represant
- by the tree durmg the year. During sprzr}
lightin color. Gro th is slow during sum and fall. Ceil
* walls are thin at that time, and the wodd is dayk.

¥
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nd@mumty Label and preserve them‘
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The age of a tree can be determlned by c‘nting the
growth rings on its stump Often, the rings reveal
other-interesting information, also. Width of the -

-, rings varies from year to year, depending on ‘growing

conditions. They‘are wider durmg years of rapld/

growth--years when plenty of water and sunlight
are available. They are “hinner during years of
poor growth. Some reacons for poor growth are
diseases, insects, lack of water and lack of space.
Frequently, scientists read the stories that rings
tell. From them, they learn much about things_

that occurred long before man started keeping
records.

. . . y
N .

Growth rings are only one of the interesting ways
by which nature makes accurate records of
happenings. There are many others.
Activities R

5.

1. Have student’ determine the age of a tree by

counting the growth r*ngs on either. a stump
ora log. -

i -
-

2. Discuss the width of growthk rings and have
students write a report on g}rowth conditions
. . during the life of the tree. I the report,
have them list factors that could have caused
changes in growth, ’

3." Discuss thegeason during which trees grow
most rapidly and have students list reasons
for»rapld\ growth during that season. )

. N .

Compare the growth rings of hardwoods with

those of softwoods. Disciss the structure of

¢heir growth rings, rates of growth, and
environmental effects sugh as wind, altitude,

" moisture, and grOng space. -

TREE GROWTH AND HISTORY e

'
* .

After the age of a tree is determm% interesting ’
' evehts which’occurred during its tetime can be’

E\cussed Among the events that can be discussed

. —

.‘;-“
£
-~ . +
i | )
- ’ *
3
4
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) - - B"li 7" [
are: 1 The population of a well-knowh, neafby town when - [ .
the tree started growing--either the town in wllich - N . o
the sthool is located orthe county sedt is suitable;, ot § “ <Ta
- z' ¢ ' . ’ E* 2 ‘ g
2. 'I‘he use that man was making of the sohcol site at t:he . 3 > |
tme the tree started growing; .. . ;e ) 2 |
i '
3. The dlameter of the tree at the begmmngs of World Wa;-s I, . @
and iI; ] S SRR
' 4. Diameter of the tree at the time of Lindbergh's solo ﬂigbé . . &
across the Atlantic; ) . a '
g - _ ‘ .6 S , [
' » 5. Diameter of the tree when students were bornj ° ‘ ’ .
" 6. Diameter of the tree when students parents were born [ ’
and others. These d1scuss10ns will be both interesting
S : . and educational, especially for hlstory classes ;
3 v } “
Either a tree stump or a section. of fog can be used for studymg .
‘ growth rings. Ifa section-of log is used, one end should be , =
buried. The logor stump selected should be as old as ¢ . B r_b'
% poss1b1e so that growth over a long perlod of time'can be - ) e
studied: . o ° g T \ , ) S e '
— oo ' - S ‘-[-.‘
« - To prevent cracking and decay, pamt tbg«tﬁp of the stump : : .
. . and both ends of the log as soon ‘as’ they* are cut. If not N T
N N pamted they won't last logg» L ' @ . oL, [ |
N v N l%' 3 ~ 5 ‘ \ T ) . b4 -

! " Useone part of penta cg cen,trate smn’{ed WLth nme parts of ’
'mmeral sp1r1ts. For be gresuhs 'apply th

. second coat in about 2 week or after -‘i j-'
dried. If the stump or log.néeds additichal srnoothmg, o .
it should be smoothed after th fn{st coat d¥ies and before- &' -

IS

{
[

. s
L’ = 3

the second apphcatlon. Apply the second coat”l.p about . . '
‘ / * 72 weeks or after the first'coat Has dried. Apply the third S
coat in about 2 more weeks or aﬁi%the secgﬁd coat has drieds .
' . FRVREEAE
/ * P ” i ;t L ;-". ' . 4 a
. I i \ 4 }" s
4 ’ b@* ’
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o C. GRASS AND GRASSHOFPERS.

- A "
i Grasses- - o < B
) ' - :
Grasshoppers’, mosquitoes and insect habyat & 3
\ ,. B - N
ol
\ ’ Beneficial and harmful insec ooy
: ' GRASSES : ‘ ’
° ’ A\

* The_grdss family is the most widely distribured

7 andﬁ\fa’r/ﬂ\e most valuable family of plants known _

to man. Grasses are man's prin:ary source pf

food, both directly and indirectly. Culti vated

grasses such as’wheat, oats, and corn provide

him with flour for bread and grair for cereal.

. Many domestic animals feed upon grasses. They, <
in turn, provide man-with a variety of foods and
products such as meat, milk, ice cream, wool,

. and leather. v
. . P _ '

,( . " Grasses also carpet the"land, thereby preve;lting'
) both water and wind erosion. The Dust Bowkof

the 1930's resulted from man's failure to recognize
- the importance of grass in preventing erosion.

~ L\ 4

' < \ P ‘CﬁiMportant cul- I
tivated grass. It is the State's most :
important grafn crop, also. Actually,

\ ) '\ torn is a gift from the Indians. The
~The Indians, se, had no well
v ‘ | equipped agricultural regearch stations. :
~ By modern standards, they knew very
)‘ - little about breeding plants. But over o
: the centuries, they took-a wild grass ~
and made itinto an aristocrat among -
cultivated crops. They did it without
~ “the aid of laboratories, greenhouses, -
¢ ' and other facilities and equipment
commonly used by modern hlant breed-
ers. ’ I

a

e ! g The Indian used only his patiencge,
D b L. unaided eye, bare hands,imagination, X .
- . rand’dedication. He selected the more




\te

desirable mutations; and by doing so for a lang time, he
domesticated ‘corn--one of our most valuable grasses

Besides corn, other grasses of importance to agriculture

in Alabama are bahia, barley, bermuda grass, Dallis grass,
fescue. Johnson grass, millets (many varieties), oats,
orchard grass, rye, wheat, and others.

Lawn grasses commonly used in Alabama are ber'nuda,
centipede, St. Augustine, zoyzia, and others.
Many of the wild grasses are important for grazmg and pre—
venting erosion.
. . - ’ -
Activities

] ! . ~

1. "List the common.grasses in the area and indicate their uses.
-

2. <List grasses that are important to man in various parts of
the world and in the United States.
. - *
3. Writea report on the importance of grasses to man. In
’ the report, discuss ways in whij ch grasses contribute
. both directly and mdn-ect/y 7/man s welfare, ¢specially

/by providing food and clothiAg, .

N

GRASSHOPPERS, MOSQURTOS, AND INSECT HABITATS

A warm grassy field or meadow provides much different habitat
for insects than does a'shady wooded area. And each area
supports dI&erent kinds of insects. The grasshopper, for

other hand, prefers the shady woaded area.

The grass}%ser has a tough
outer covering which enableg”

him to withstand the direct
rays of summer sun. His
green and brqwn coloring
blends well with kis sur-

- roundings and helps conceal
him from his enemies.

. - > . -~

.
‘ S pe N

example prefers the warm grassy field; the mosquito, on the .

c

2

western

wheat-grass

~




" “ BENEFICIAL 'AND HARMFUL INSECTS

S
Unlike the grasshopper, the mosqui'to 1S rarel;i seen in warm ¢
grassy fields, especially in mid-day.- The mosquito dehydrates
rapidly in warm sunny areas. Therefore, t;'or the most Part, the
mosquito stays in moist shady places .

e \__/
As one goes from a warm grassy field into a moist wooded area, he ‘

7

‘notices a sudden change in the kinds. of insects. Why? Because

insects, like all othep living
MOUTK PARTS things, have definite habitat
‘ likes and dislikes. Some insects
prefer dry areas with low-
growing vegetation; others
Prefer moist areas with high-
growing vegetation. .

iy

N - . . I
Activiti
butterfly grasshopper —£ivities .
sipping chewing 1. Count the grasshoppers in a

small grassy field.

2. Observe the Protective colération
on a grasshopper and discuss
e the impartance of coloy to the -
grasshopper.
insects

. mosquit -
N . SUCki{{ 3. Discuss i %]
- are e}pqecially adapted\to their

*habitat and way of life . Ways should include color, 'mouth parts, ability -
to fly, and ability to climb. T .

~

s

o 7
4. List the different kinds of insects foudd in a warm grassy.area§md -

describe the characteristic habitag of &ach. List those found in : .
- N ~ . . »
moist wooded areas and describe the characteristic habitat of each.

“

-
«
~

One must caréfully watch insects at work to fully appreciate their value

{ to man. Here are Some ways in which they are beneficial: -
Some insects improve the soil. Air enters the soil through holes )
, made by ants, grubs, beetles, and wild bees. Burrowing insects
v also.bring soil to the surface from the deeper layers, thereby improving:
'soil texture and buryinghgg_caying matter. The grubs or larvae of '7-
insects that fe€d on wood--certain beetles, ants, termites, and
tiny insects such as the springtails--are cgnstantlykat work tearing

-
»

hd A

3

NG
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e

- -
to pieces leaves, twigs, and trunks-of falten trees This T~ . l
/ returns the wood.to the soil where 1t prevides nutrients RN
for other plant growth. ., % B .o y . . E

Some tnsects are of value to man because ﬁhe/y catch and
eat harmful insects. Among these are the dragonflies,. * o @
damselflies,-aphis-lions, gmund beetles, and lady bird

beetbes. Others'are the ant-lions or doodle bugs, robber ]
flies, tiger beetlés, wagps, and ants. BN .. E

. 4
o

&
= k]
h— - \ t)

The dragon ﬂy is beneﬁc1a1 because it catches and eats -
mosqultoes its highly developeé eyes and speedy flight

“enable the dragon to catch in flight mosquitoes and other
gmall insecgg on whi¥th it feeds. . :

The praying mantis is an odd- 1ook1ng relative of the grass-
hopper. Itis about 4 inches long and can catch,. hold, and
eat large insects.” The name comes from the attitude that the *

- ¥ °

Both ihe young and adult lady bird beetles kill and%at g h [

. various soft-bodied insects. . _Jheir combined action in -
destroying eggs and young of destructive aphids, Scales,
and other soft!bodied, plant- feedmg insects is of great d . o
* Value to those who raise crops and ﬂowers. VA J
Insects are of great value as pollenizérs of plants. Many .
maﬁikmd in this.way--thrips, butterflies, ants,- Eg:etles
flies, wasps, and Bees. About 56 seed and fruit crops-either
depend on honeybezj;;;dy/lgld more satlsfactonly because,of

. their presence. Re white clovers onions, most varieties - ‘

of apples»— sweet cheeries, and plums would be barr?n without ¢ )
msect pollinators. - )

e

——

N - N
: . . !

Silk originates in the sp1tt1e of an insect. Toa large eftent,

silk is being replaced by man- madg,flbers But sijk productlon
is still important in parts of the:wdrld--China, Japan, In :
and the Mediterranean region. In'China and Japan, thousands .
of families care for silkworms as part of their daily actiyities
dunng the Summer. .

o ’
- N - +

Many oskler insects are beneficial, but many aé‘harmful also.
Some are both beneficial ana'ﬁarmful For example, the Blow
fly maggots, after they have-helped‘dispose of dead‘anlmals

may‘l.)ecome disease-bearing flies .-




In the opimon ¢f mostpeople, the grasshopper and mesquito .
_ are‘harmful to man. The grasshopper may feed upon plants
. which provide'man with etther food or Clothing. The bite of '
A . the mosquito annoys man. And somehmes the mosquto transfers . -
. parasites t0-man and to anumals upbn which man depends.
The parasites that cause malaria and yéllow feyer in man and :
the dreaded heartwarm in degs are examples. ‘ -

iy . * In addmon to the grasshopper and mosqmtco, ather harmful . .
- T insects are the boll weevil, the bdliworm, the pea weevsl, the
chinch bug, bark beetles, subterranean termites, rcaches
- cattle grubs, houseflies, zrmy worms, screw worms, and others .- .
A ] - v “

. As his life becomes moye .compiéx, man must itensify his

~ - -  search for ways o improve his living conditons’. Better
o methods of controlling harmfil msects is only one of man's
- current problems. How can he either ¢ontrol or eliminate the

harmful ones ‘without harming the beneﬁqal ones? How can he ;

- reduce ha.nnﬁ).] insects and at the same time have litfle or ne
oo ' effect on natural fpod chains and food webs, including those
' that involve man hlmself’ These are some of the questions for

N\
“ which research is seeking suztable answers. There are many
" others.

- . - "-. &
. -

- Activities { : : ,

g _— ~ )

1. Di_s-cuss beneficial #hd harmful insects. N : h |
- 4 ‘ * ‘ - ‘
2 " MaEe a list of beneficial inseets and indicate ways in which e
) they are beneficiak. - . " -

\ . e

3 Make 2 list of harmful .insects and md1cate ways in wh1ch

they are harmful. S
. ) . ) .

. O -

4. Discuss advantages and disadvantages of usmg insecticides. -

. Determine whether or not insecticides are being used in the -
area served by the school If'so, datermine the purpose for * T
which tﬁey are being used. . L ’

. . tx

*

3
e, - . P
Ny

5. Make a wrltten report on either the honeybee or the boil,
_weev11 In the repqrt, discuss both life hlstm;y and )
. economic importance. - . T

[ « N B .
[ ’ * . . .

‘
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: =~ . D THE MONARCH BUTTERFLY

. - <
: . . . N
'
v . .

1
~ «

The Monarch Butterfly

Both moths and butterflies belong
to the insect order, Lepidoptera.
The ‘monarch butterfly is a color-
ful member; and like the rest of

the order; it Undergoes complete
, ’ metamorphosis.. Other insects,
. such as, the ngasshopper, which
. do not have complete metamorphosis
make an interesting contrast. In ’
, . any case, insects make fascinating -
, subjects for riature study. They
' are numerous and easily ob- 9
: served in any environment: °
They are both interesting and |
N educational. ' :
The monarch is more :wi.despréad in A:‘neriJca than any other butterfly
' . and is also one of the best known variet’i'es. Frequently, the larva or ‘
“caterpillar stage can be found on milkweed plants. Milkweed is the ,
only plant upon which the larvae feed, and they aré usually found . g
feeding on the underside of the large rubbery leaves. o
' By having complete metamSrphosis, the monarch goes through four "
‘ ) A\ distinct stages of developmerit-which are egg;-larva,vpupa and adult.’ i
Development takes about a month.. It starts with the laying of an egg on
the underside of a milkweed leaf. This stage of development’ lasts .~ N\
; « 4 or 5 days. The gionarch usually deposits only one egg per lléa‘?in"dw
%neve'r more than three per plant. This prevents a catastrophe fram N
{ - C wiping out her whole brood. The'eggs are miryxtel?f small and pale . IR
% ' _.green. ’Ijh,ey- resemble dew drops. . R

~ . Y . "

et

Aﬁef 5 days or more the egg hatches and the larva stage begins as a

very small caterpillar. For 12 days, the caterpillar eats continupusly, . -~
both night and day. It stops only occasionally for rest. During this -

period, it molts severa] times. Each time it molts, its size increases. Soon-

r“ ’ .,? ".-T . . 'u




* * . 1

1t 1s 2 to 3 inches long. By then, ‘the striped caterpillar is reacdy
' to begin 1ts pupal stage. Its colcr 15 veliow, black, and white.
. . » ‘

. When the caterpillar 1s ready to pupate, 1t .
leaves the milkweed plant, wraveling up to . : .
300 feet 1n search of a twig or leaf ir some ° %

. safe place. It then spins a tiny drog of
silx from glands in its mouth.- The silk
is used to attach the caterpillar's tail to
the plant. From there it hangs heaad
downward and curled up, forming =
capital "J". Shortly thereafter, the skin

. splits away and the‘emerging pupa or . ~/
tr chry;saléos hardens in the air. It rema:ns’ pupg - Ch?’YSO“S »

dangling from the support by the thread- :
like attachment. R °

' - {.
The monarch ckrysalis, unlike most other ‘ ot v
butterfly chry&ahses, is beautiful. It is S
e L ) smooth, waxy, and of the richestshade of - [
green. It is decorated with sever2! brillant
gold spots. According to many naturalists,
it is one of the most beautiful objects in nature. {

-

During the next 2 weeks, many t¥ensformations
take place inside the chrysalis. Near the end of
this period, the chrysalis begins t8 turn black : . :
, ’ and orange, the color of .
the forming butterfly in- ¢ E
side. Shortly thereafter, ’ L
the butterfly emerges .
leaving its hollow shell - L
behind. For‘the next2® - ) g
" hours or more, fluids are
pumped into the wrinkled
wings to make them rigid.
and strong. Shortly there-

after, the Monarch is off - g E

- oVem

-

- in flight. ) ",

\\ During the.first 3 days of
\itg' adult life, the monarch

. : i ‘ . spends most of its time ‘.
‘ '~ caterpillar on milkweed feeding on flower nectar. ,
i ' - : . - . After then it feeds only
;o et S .- .o occasionally . E .
] N . .oty




€,

migration. They follow several migration routes across the United
States. In the,spring of the following year, gome return to
lay eggs and to spend the Summes months. = -

This has been only a bref summary of the monaz‘-cb's hfe,‘ but it

can serve a useful purpose. The story of metamorphosis is fasci- .

nating, especza.uy of the 'monaréh_ Bur many other common in-"~
sects have lives just as interesting as that of the monarch. Many
of these can befound and studied on the scheol ground .

. - . \

D-3 |

" As fall approaches, the monarchs gather and head southward in mass
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£ LIFE -THROUGH A LENS f -

-
.

-

Students can gee ‘more n the outdoor class-
room if they have aidg to help the eye.
Binoeulars are espedially useful for ebserving
*, birds and othey animals that cannot be '
- closely approached. Hand lensés are also
good for close-up study of indects and for
volyox. » Studying the tiny parts of‘a flower. But
the microscope 1s probably the most
revealing of all. Even tHe Simplest mcroscope opens up an ennrel'y'

new world ) ! - '

™~ {
It'is difﬁcu)tlp use amicros—copé in the field, of course. For that.
reason, micrdscopes are rarely taken to the field. Instead, mawetials are
collected\n the field and brought back to the elassroom for viewing.
s : -,

‘ ' 0

If the outddor classroom coﬁ’c_ains a2 smal) pond or (f acreek’ runs
through th¢ school ground, these offer excellent possibilities for
_ exploring’the micrgscopic world. Many one<elled animals and small o
plantsy«€an be captured in the pond or creek, placed in a jar, trans-
‘ferred to a glass slide, and viewed through the microscope. “

. { v
" To obtain #ood samples, use three or four jars¥ Take samples from
- the surface of the water, just'under the Swrface, ‘at't,ize middle depths,
ang; from the bottom. By doing so, a wide variety of life from the °
, different micro<communities in the water are more likely to be found .
Organisms found in the different samples can be compared.

Colleéting

’

T 1. Use clear jars and lids.

In obtaining a sample, close the jar

and lower it to the desired depth. Ther.
slowly open it, capturing material at -
that depth. . A
- ’ duckweed

Avqid upsetting water while taking - a

‘

samples, especially from ponds.




N . : : Ly

. spirogyvre . ' - L \’
v, N ST e . . : , & . When takma samples From t‘he

o W\, bottom, add decayed matter
\ ¢ ’ ' >7,/\ N and some mud ~ -
N o

‘ . . ' AP - 5 When taking samples from the

' po-s " 5 surface, pond scum and duckweed,
£ S may be encountered. [fse, add
s S them to the jar with thepond
S5 water because a world of mi~ -

N _croscopic hfe hves around

! ';ét‘.; . them. )

. [y
£

PRI >y

I

N et
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© . Dutkweed. A nncrobabxtarsurrounds the \ )
small filamentous rootlets ofﬂoatmg duck- .
weeds. The roots, less than | 2 inch long, . .
hang down under the water. They are )
shaded and protetted by jthe small leaves - ‘\ [ ¢
overhead. Here many organisms such 4

- as diatoms, filamentous blue-green algae, and - !
vorticella are found erther stuck to or wound

around the roots. R - \\: :

s .

-~

Spirogyra is a ¢ommon filamentous green . - \ ' ' o
alga found on the surface of pends and - ‘\ P

© lakes. Itis the most commen form of pond, ©ope Y
scu and can be easily VIeWed through a 3
microscope with a magmﬁca:hcn of 150. , '

. C - R Volvox is a green, alga, also. Butitis V" T
: ) ~-..very differentin form from spirogyra. 1 |

\ . P It consists of a 1arge. hollow sphere made

RS up of a colony of eells. Each cell has

an eyespot and two ﬂagglla As ﬂagella .

beat, volvex rotates and rolls through * d

water. It is notas easy to find as some

of the other pond organisms, butits beauty

‘is certainly wotth laooking for.

Diatoms are i icti69copic single-celled

] yellow-gréen \algae. Tbey have unique

, _ ' * shapes resembling inanim t’/bgecfs LY,
. such as apxllb X. Most diatoms can be

N " diatom  seen through a microscope with a - —

‘s " magnification of\300. t ’




Euglena is a plant, but it can be N
. classified as an animal because of
~ its ability to move independently. .
Euglena is common in ponds that
contain a great deal of organic
matter. El;glena may give the water
*a bright greer color. It has a
single flagellum and a conspicuous
red eyespot.

H |‘7
;.'
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- CxcloEs are small cr\ustace’eans that
are very common in ponds. They -
have antennae about as long as
the trunks of their bodies. They
feed on algae, bacteria, and organic
debrs. They are about a twe]&h
of an inch long.

- “
.

P'ararhecig are one celled animals
that feed on algae, yeast, bacteria, = -
and decaying organic matter. They
have many small flagella that ‘
propel th/em through the water
' They can easily be observed thm\zgh
a'microscope with a magnification®

' of 50, . . ’
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F. BIRD -FEEDERS R
Birds have thirea basic i"gqg:reménts"foqd, cover, and
‘water. Food {imits both the number and varrety .of birds
On many Alabima areas | R

A

-

» foad is more abundant during Spring, summer,

“recome critieal during winter.* ‘ .

For most bi;ds
and fall. ftm

There are man wéfys' of prpoviding food foy birds. Opre of
the best ways {s with feedérs. Feeders are especally '
recommended for bringing birds close in ardund homes

) and schoatho es,. particularly during late fall, winter, and
early spring.! But after birds become acex stomed bo feeders,
they visit theg thrdughout the year even during periods

of food abundance <

o

) e
Bird feeders -are available from pet shops, department-'st'on's‘,
. feed and seed dealers, dnd other places. Many types are
available. The most common are a tray or shelf, a sel¢-
>$¥der or hopper, a small wire-imesh container, and a, .
cavity. The latter includes such things as a coconut, a
limb, or almost any containey, into which a small hole can be
“drilled-~a small tincan with a hole i one end is sz,aitable.

’ ' -

® . .

Self-feeders and wire-mesh contajners ax@generally reedm-

mended because they reduce waste and pratect food from o

%~ droppings. [tis not nec\:éssary for feeders to be experisive.
and elaborate. Students can build their own. They should

. be wnstnkcd.ed ‘of durable materials.
- 7y S

. o‘

" Weathef vane feeder, pivors

A e o0l Post to keep open sjde -
159 downwind, .
/'J .
< ¢
Willd vaneg
Viashers
S |
) | h on B
‘ Food hopper
. w d K
J/ {roof detaghable) : nat:r:lal’es ;
\J . ’ feedpr.
. . Pack | S
j . R uet
B, . Coconut%hell with one end . :9'? with
o ~\\ \,\ Sawed off, a perch instalied, uek \ R
B et \4, and a gceew ey for hanging . iy :
I:}'. ISR ‘.. K fme tree "mb by wire. Fill Hardware/ ST .
Q\“‘f--}sr iy With suet, nuts, seads, -Eloth suet b |
\‘,\;_& ‘,,7}.-. \% other suitable food, % holder, > ;
e~ . Y. g
. @AY, NS ' ) ‘
“J?'\w R - ) - ﬂ ‘
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*Plage feeders in the open wherve tie
" birds can see and be seen. Profect
. féeders from climbing ahimals by sus-
- .I'Jén‘ding them from a thin overheaa

' support such as a2 tree limb. Fe}eder;‘
. < may also be placed on a post that is

either covered with sheet metal or Y
- has a sheet metal guard such as a_

joirit of stove p.1pe to disqourage

climbing animafs. ~
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' To protect birds from northerly
- winter winds, place feeders on the
southern or southeastern side of the

St‘xeet metal guard§ to help
protect feeders from climb-" -
ing animals, [ .

schoolhouse or an cvergreen’ thicket. , e oo
Place thym several feet from such shelter. This allows birds to be in

the open where they can watch for danger while feeding.

Here are some foods thij are readily eaten by various birds: -

r

. Woodpeckers--Syet, cracked nuts, corn. ) )

- .
@ S

L - . .
Jays--Suet, cracked nuts, corn;*psaanuts, sunflower seed. .
[ .

- - Titmice, chickadees, nuthatches--Suet, cracked Jhuts, shelled
and bz:ok'en pea'.n)a—ts, sunflower se%d, b;'ez%d crumbs.
fockingbirds, catbirds; thrashers, I‘permit thrushes, robins-- !
Cut'apples and oranges, ’currar;ts, Lraisins,' bread crumbs.
+
. Starlings-—cut apples, currants, raigins, suet, corn, shelled ¥
and broken peanuts, scratch feed.“‘ ‘ '
A : ’ - / . ' ) . #
1 Juncos, finche.s}, sparrows--Scratch feed, millet, wheat
- screenings, small seed mixtures, bread crumbs/.,\'w\, ¢
L J i V T
- Graips, fats, nuts, and fruits are the main foads that attract;birds.
. '_Almlj‘st any of them can be successful. Grains are the easiest,to put
i N\ into feeders, “and they attract the greatest vai'iety of birds. . Mixtures
, 3 | are better than a single kind of fopd. Nuts should be gracked, but the '
meat need not be extracted. ‘Large fruits su¢h as apples and eranges ' ﬁ,
&
>
!

-

should be cut into Smaller pieces. Make only a few foods available at ) {
any particular time and place. Put food into feeders.at regular inter-
vals and discard spoiled food. . -

v

—~d

e ‘ - -
The four main foods;~grains’, fats, nuts, and fruits--may be cpmbined in
a food cake. Here is a redipe for coml?ining them: Mix 1 cup of bacon
. grease or any other grease that solidifies, 1 cup, of,3ugar , and 5 cups *
Y ©of water, Boil this mixture. Then, add 2 c8ps of cofhmeal,, 4 cup of

ﬂomj;,ffa""nd 2 cups of qold water. Make smooth by stirring

v ¢
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cunti) thick. Then, add | cup of
raisins, seeds, orfut meats as
<desjred. . Pour into pan,” keep in
refrigerator, and slice dff as

needed.
.6 s - ) N
©* Hummingbjds are/éasily attracted
" i% season. Merely ‘tie a Few strip’s

of red or orange ribbon around a
cluster of, thrée or four test tubes.
Hang tubes on a stake or among

<ﬁr'ubs. Keep tubes filled with
sugar-water. Make sugar water by
nmixing one part sugar with three
¢ parts wafer. Check tubes often.
§u‘mning?}i/rds seldom approach empty
tubes. / . .
. 4
" & trolley feeder is recommended for
bringing birds to yithin a few feet
‘of a window. It isha roofed tray
+ suspended on tight wires between a
window,$ill and a tree or post.
Put food into the feeder at tne
window sid1%  Then, pull it bya |
"4 hand‘ﬁ'né té the far end whére pirds
are mone: apt to find the food and
become’jdjusted to feeding without
fear.  After they become accustomed *
to the fdeder, move it closer to
the sill.\ Repeat until birds are
. feedin,g‘i,.iose by. . o

-".

»

-~

e
1

," Several fﬁ@deus are usua)ly beiter
than a singlz one hecause certain’
birds tend to drive others away" from
@ single source of food. "Several .
feeders o ‘tend to'increase the
variety of birds because_a single

Tocation mey not be suitable for all
.épecies. .
Trained pergonnel in the local office
of the Soil%onservation Service gan
Yive ybu more information on bird -
feeders. More iﬁ%p%&ation is avail-
able) also, from the €County Extension
Chairman, Alabama Department of Coh-
sexrvation and Natural Resources,
Naticnal Audubon Society, Alabama
Ornithological Society, and others.
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) Test tubes | .:g!

v filled with ’ o
\ ugar water o
\ agract s

. hummingbirds. .

U, )
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Aixri:lley feeder suspended

on wires is.virtally cat-proof. |
By drawing it a little nearer
each day, birds can be coaxed g 00
right up to the xvindow.
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