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carr;ed o1t along with needed background 1nfsrmatlan, discussion
questions for tying the lesson tagethér and additional activities
and followw—up lessons. (JdW)
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Science
Is Everywhere

The must important subject around,
Is sience, of course, Pve clearly found,
It's in each breath of sir we breathe,
in all the chlorophyll we receive.

It helps the farmer tend his grain,
And so es even makes it rain,

It studies bechives, queens, and drones,
It's in the wires of telephones.

Coul varthworms vozing under rocks,
The habitat of the desert fox,

Planets hanging out in s
Even treatment of our waste.

The coral snake, the arctic tern,

Huge blue whales and long green fern,
The isolation of cur genes,

Household products that help us clean.

Thl dlﬁu FIEONS of 4 njmtnc rule,
Tornadic winds ind solsr heat,

Bugging, <luning, computer advice,
Test tube habes and saper rice,
TV, UFQs, volcanic ash,
Clintment for a stubborn rash.

\gnushc_ﬁ in a certan place,

: ry on the face,
insut% and mollusks all around,
Big Fout’s imprints on the ground.

The paper making up this page.
Why sausage needs a bit of sage,

The diets to kaep us shim or fat,
And wine feraentine in the vat.

It's why the sky is gray or blue.
And how each maorning brings the dew,
It's fire and ice and foam and mace,

1t's the hator that helps one win a race.

It’s superstition’s itter foe,

No guessing here, you have 1o know,
ft's nuclear power, fierce and strong,

It's balance in nature that can't go wrong.

1t's mist and fopged-up window panes,
And paint to mark off parking lanes,
The brilliance of 3 rainbaw’s hue,
The total existence of me and you.

[ could go on, and vn, and on,

With things here now, and long, long,
gone,
The list could grow, and grow, and grow,

Su science, my friends, is everywhers,
in foods we eat, and clothes we wear.

It's why there’s calm before a storm,
It’s life itself in every form!

¥

The vitamins and minerals found in meat.,

From lofty skyscrapers tc rising dough.

,\)
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HOW TO USE THESE BOOKS

This curriculum has been prepared as a tool for tea T
develaping a garden-based science and nutrition prc ot
divided into three books for easy use, All sectio' ani un
are identified with a salmon-colored cover page. oS o
the three books are numbered in sequence to facili: .. . o

referencing.

Book One is a guide to starting your school garden .. C¢.ns51lsts
of three sections:

Breaking Ground

Cultivating Support For Your Growing Classroom

Basic Gardening and Experimental Beds
Book One contains a Table of Contents for all three books. In
addition, Books Two and Three have individual Table of Contents.,

[ Book Two contains the Science Curriculum., It is divided into ten
f units: . ’
. Problem Sclving/Communication Cycles and Change
e Awareness/Discovery Interdependence
Soil Insects, Flowers, and Pollination
Growing Energy
Photosynthesis Recycling

divided into

o
r+
et
¥

Book Three contains the Nutrition Curriculum.
six units:

Food Choices Digestion
Basic Four - Consumerism
Nutrients Recipes

The Science, Nutrition, and Gardening Curriculum is best used as

an integrated program. The books can also be used independently.
For example, you may choose to use the Nutrition book, foregoing
the Science and Gardening books. Or you may simply use the Garden-
ing book and start a class garden. Thus, you can develop your

program one step at a time.

tion Curriculum units include: the unit title, a brief unit sum-
mary, titles of that unit's lessons, recommended grade levels, and a list

of places to find a few special materials.




Each of the lessons is presented in a similar format. The lesson

format is presented below:

i
lesson in terms of the student is stated here. ,

y: All necessary materials are listed here. Those that

" require special attention are noted with a star.3
Information on finding these materials is listed on the first page
of each unit, under the unit summarvy. -

The action is described here, and any needed background
information is provided.

g

The knot is intended to tie the lesson together through
the use of discussion questions. It is designed to

assist you-in determining if vour objectives were reached.

Additional activities relating to the ACTION are sug-
gested here as follow-up lessens. The page numbers of
lessons in other units that support this lesson are
listed here in some cases.

This means that the lesson is continued on the next page.

In addition, use of a student journal can gréatly enhance the
‘effectiveness of this curriculum. Journals can serve as both a
place for students to record data and information regarding their
experiments, and as a focus for feelings and observations. The
more kids explore their world, the more they want to communicate
the results of their explorations. Capitalize on this through

use of the journal. It is referred to in many lessons.
v ok

ERIC
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The skills of problem solving, commiifiication, cooperat ion, concen-
tration, and listening form an important fDunmnlpn for our total
curriculum. Much can be gained and learned with students hav:ng
some strengths in these important areas.

- .
Both indoor and outdoor, active and calm activities are included
in this unit. Each act1v1tv strives to involve studemts in prac-
ticing one or more of the above- mentioned skills in a fun and
novel manner.

~

Lesson Titles Reccmmended Grade Levels
Sinking Ship 3-4

Count Off 2-3 -
I Just Love Applause 2-6

Lap Game 3-6

Lighthouse 2-4

Knots 2-6

Skis 4-6

Monster Mash 5-6

Six Bits 4-6

Tell It Like It Is 4-6

10-4 Good Buddy 2-6

All or Nothing 5-6
.Five Squares 5-6

5,

Special Materials § Where To FLﬁ

Skis - 2' x 4's from lumberyard. See dlrectlcnsattailied to lesson.
*The above material is listed to assist you in locating it. All.. .
materials are listed with each lesson and most are readily a\aliable.



This exerc
in a coope
“disaster
Read the following to the class. As a field zrip, your
group nas taxen a boat ride 1o serc some 1slands which
lie off the Santa Cru: coastline. The boat is now by
e island. We know that this island is deserted; there are no
on it. We do not know if there are animals on the island
Oor it there is water on the island. From your boat, you can see
that there are some trees and greenery on the island,’ Suddenly::
the hoat scrapes along a large rock which tears a2 hole i3 s
bottom. The boat will sink in 30 minutes. Fortunately, there
a small lifeboat that you can use to get to the island, but it is _
not big enough to sail on the open ocean back to Santa Cruz. There

iz room for all the. psople in your group and for five things that
veu can take with you from the larger boat

On the blackboard write the following list of tnlngsfaund on the boat.

(Ao Bl CcDdEc 5 Gy An L L KK kL)

v 5w 95 of wai‘sﬁ .10 Clave \“irr% , J
2.r ;ﬂg and 10 boxes of bullets 7. Qxe |

3. convas soil fFom the boat %. Knife ' o
. Frshing rod and tockle 9@ Swestad kit

ST 1 box &F kr%fkwif\ﬂﬁéiihf_ﬁ 0. pour ig’fjkbtﬂ%?'zﬂ

i

T e e

Whu;h 5] H“\lr’\g; Wil \;_ v 7(?3\.AF> +uke™?

i

T‘\f\‘g mu\j}* be o Cj"’@' Q cfjéa\%\@r\é
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e class activity, or as 3 small group
s a small group exercise, have one student
1 o the five choices.

iz
—

=
¥

Explain how the zZroup came to a decision. Tell what
would have happened if only one item from the list
had been allowed? Did you feel like your point of
view was listened to? Did you listen and respond

to others?




— -
f
|

To dexelap th:

g?%g?;;‘~,
to physically order

their backs.

g at thEiT desks, place a number

'pcaki nor look at their own
ise requiring the group to line

number < a1
up in nun;*xkdl order

-

*Students mayv lead others to the proper place in line.

*#1Jse the pETimEtEr of the classroom for the playing area, and desig
int

a beginning and an.cnd point

To inject a greater sense of challenge, inform the class that they

are being timed (or ask them if they would like to be timed). Shoul
anarchy prevail after 5 minutes, have everyone ''freeze'". Remind
: I
t

em that the solution requires cooperation. Give them additional
me to complete the exercise.

¥ -
%§¥%x . Hew many people helped someone else get to the right place
= How did vou find your p i low Ld lt f;el to not be

able to speak, And have

ERIC
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' To develop the skill of

i =

L]

Dmmuniinti@ﬁd

£y

1%

There are manvy wavs t
tn others This game asks students to communicate
without speaking.

-
o
3

PV
!

L]

o

*

Ask for # volunteer.

*Have that person leave the room.

*While the volunteer is out of the room decide with the class what
simple action vou would like the volunteer to perform when they
return (e.g., sit down and take their shoes off).

*The class is to communicate this non-verbally by clapping faster
or slower as the person comes closer, or moves farther from the
desired action. ’

If you want the person to walk to their desk and sit down, the cla
would clap if the volunteer began walking in the direction of his/
her desk, The class would stop clapping if the volunteer turned

away from the direction of their desk. This is similar to the common
children's game called Hot and Cold.

Was this an easy or difficult way to communicate? What
other methods do we use to communicate our needs and wants?
How did it feel when the task was completed? What is
feedback? How was feedback used in this game?

ERIC
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A /LA
R VAN, i U

{,p:——i”Q,k = o T T T e e T T T - ) o B :(m‘>l"’:v"hﬁ
CDQDEIEtlDﬁ and group prablem %clv’ﬂgﬁ

this game has each partici
part of forming a circle
connected.

ipant playing an integral
of people that is physically

ulder

L
s

circle

[

¥Have everyone in the group stand in
. to shoulder.

*Next have everyone turn to the right.

“ThEﬂ very gently have everyone simultaneously sit down on the
ap of the person behind them. Evervone must do this precisely
at the same moment.

*Repeat until successful.

How were each of you important to the completion of
the lap circle? What does it mean to cooperate?

Can you give examples of peaple working together
in order to accomplish something? What is the
opposite of working together?

Adapted from The New Games Book, The New Games Foundation
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This exercise asks one studznt (Lighthouse) to verball
lead another blindfolded student (Boat) through a mazé
of people.

*ask for a student who feels that they can communicate
clearly. They are the '"lighthouse"

another student who considers him/herself a good listener.
v are the "boat'. Blindfold this student,

*The remaining students will become obstacles in a baw.

*At one end of the playing area situate the lighthouse.

*At the other end place the boat.

*The remaining

the lighthouse as obstacles in the bay.

*The task of the lighthouse is to verbally lead the blindfolded boat

through the obstacles. The lighthouse should remain stationary.

The llghthéuze should give the bWoat explicit directions so that she/

avoid the obstacles.

students can take their places between the boat and




ERIC

Aruitoxt provided by Eic:

How did it ¢ to
ta do in ord to

How did it feel to
lighthouse have to
safelyv? | t does
i'(; ' T mi‘

be the boat? What did the boat have
stay afloat and reach the lighthouse?
be the lighthouse? What did the

do in order to bring the boat in
"concentration" mean? What does
an”
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splving.

——

'

udsnts form a web with their connected
nn challenged to untangle the knot

dropping hands.

knmt, give these instructions to the

with the same person, or

#Make =ure that no one holds hoth ha
to them.

hold=s the hand of a person right n¢

=
i

#Now without speaking, or disconnacting hands, open vour eyes.

(9
iy

*lIntangle the knot without speaking or breaking han

o g

-h

t e
ow

to

]
1A

Occasionally a knot is tgo difficult to untangle.
casc, trv again. A.variation on thisz would be to a
speak while untangling the knot.

el bty

t t
t t

i
uden

]

e
Ll

5 ] How did it feel when vou were stuck? Did everyone have

to contribute to the solution of this task? What does
cooperation mean? What 1s a problem? Can you name some
wayvs neople work together to solve problems?

Foundation
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AN T A S . )
1‘; reel o Siong Céf’tﬂﬁg 2 2xu's gath 10 feet g
At long NA1iS, narawner-

zame requires students to work together silently
o move two ski-like pieces of wood.
kis (sece illustrated directions helow)
rand on the parallel skis. - one foot
. ve cach student standing on the skis pick
-ope hand hold from the ski. Then give the following

a non-verbal game. That means there is no talking

] until the end cf the game. The object of the game

is for the six of you to move the skis that you are standing
on a distance of ten feet. You cannot remove your feet from
the skis. You cannot let go of the rope that you are holding.
You have to work together, without speaking, and move these
skis. Sound easv? Remember no talking. O0.K., go ahead and

;]:2 HAMMER

,;j@TﬂE NAIL
OVER So TRHAT
You FoRM
Avroof

HAMMER THE LOAG
NAIL AP PROX IMATE LY
HALE WAY INTo THE
2X 4 *

sup THE ,
20 Ropz THROUGH a5 - ¥,
— THE. Look AND L No -t E
MAKE A SrRONG- E,ﬂ:, Do THE SAME
KNeT. i . offOSITE THE
_ LPoP AS sHown




What was needed

£ me to u@rk? What could vou do
next time to better wor

ke b OF Hese ROPE HANDLES L ALONG THE B ARD
S o SHouLD END WP WIT i SOMETRING LiCE & TH

=

==

O




To develop the sk
N

This game asks g TOUJ
solve a problem together.
] : z LY

together using

The group must form a monster all linked gether L g
half the total feet and half the total 'hands of the group.
That number is the number of hands and feet that the o
group is .allowed to use in putting together their monster
The group can then use no more
monster.

you have 10 group members. :
' feet in constructing their

*No more than this amount of hands and feet can touch
ho other part of the body may touch the ground.
*Have the group first meet to discuss the problem

before actually attempting a sclution.

The monster, when completed, must be able to move a short distance.
If after 10 minutes the group is unable to complete the task, allow
them to use an additional hand or foot. Continue adding appendages
until the group is successful. This activity works best with 12 or

less participants per group.

for 3-5 minutes

\ﬂ A Vf\.JJ.!ﬁLLLJL;‘:;—,
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develop communication d LGGPETdtTQ o skills through problen

lving., oo —

game asks students to solve a problem by putting
ogether written fragments of information.

Divide the class into groups of 6, and pass out the

"6 bits of information” problem (chaosf from the problems
on the next three pages). Tell the students that there
is a problem to solve. They can tell their group what

=

is on their paper or read it aloud; but they must not show it to

One of the bits states the q,est on or problem. As the problem
solving session progresses, students may ask for help. Tell them
that evervthing they need te know is on the pieces of paper. You

may choose to leE each group a large piece of paper toc assist
them in solving the nroblem

'ﬂ

At some time during the discussion ;es;ioni make sure
1 is made aware of these point:

‘W

*The problem could not be solved without the contributions
of each person in the group.

7 7 *People feel more committed to a session if they contribute
by saving something - the earlier the better.

&

“It's eusier to talk to ecach other in a small group than to talk

to one imstructor in front of a large group.

s exercise illustrates that each person in a group brings

mation and skills that can be used by the entire group to
common problems. The pieces of paper represented the infor-

on and skills that each of you brought tc the group. —

5ix Bits
<

iations

i
-
i
e
w-‘
"
i

*FAnswers to
1 is 20 davs
=2 is Jill -
Lucy -
Cindy

SN I

Adapted from The Green
Humbolt County v Office of
Education

Q
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From
Parker and
Ferguson

techniquel} Jerry

Frank

1 | 2
Took more than a week tfor S1im It took less than a month for
to round up his horses Slim to round up his horses.
He rounds up less than 198
horses each day.
3 4
There are two digits in the PROBLEM: F¥Find out how many
number of horses Slim rounds days it took Slim to round
up each day. up his horses.
Both digits are less than 5. AN
2% i
3 s ) T ‘
{;' :‘ t_f“
n A
I~ A
i i
3 .
6 -
51im has The number of horses 51im rounds
up can be divided only by itself
and one.
Slim's horses are all black.

ERI
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2 STIX BITS VARIATION (a preoblerm-sclving technique) Frank Fevguson
1 2
Cindyv's age Jill's age is two, 6 less than
equa.s sixteen. Cindyv's
The ages are not even numbers. Diana is older than all the
girls.
1
3 4
Jill*s age plus Lucy's age Find the age of Lucy, Jill
L = f . - =
equals fourteen. and Cindy-
The total of all three girls’ Cindy's birthday is in June.
ages 1s the same as three
times seven, -
> 6
Lucy's age minus Jill's 1is Diana is eleven years old.
four.
Jill's birthday is in March. Lucy's age is two greater
o than Cindy's age. )
2
o - S
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= 4L Ao O K

- Tpqo A4
T s

Te introduce
[kl xh”lﬂ g

Thiz o
communi

On-the next prage is a printed pattern sheet for use with =
this exercise Introduce the concepts of one-way 1 =
two-wady communication and briefly describe the le
to the class One-way communication occurs when
“peaker does not allow the list
in n dinl Two-way communi
s tive feedback

{2
=
T
=
=
=
LV 7 o 7 o Z
£ hold up their drawings and show them the original §
speaker was describing =§
N s to tell the class what made this task so difficult. g
5 . _ S
*Repeat the procedure several times. %,
Se V0 rs and send the blackboard. Instruct the T
s ' d sccond student describes. =
This , on. b
*Give the second student.a design drawn on a sheet of paper, and E
.tell him/her to describe the design to:the student at the bheard =
(from the back of the room to increase the attention of the rest ag
of the class). ' ;§
*Tell -the student ol
the student at th g
tell the class i
drawing provides
cerning the succe
o : -
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sncentration and listent

This exercise uses a discussion format to focus s=tudents

of =special interest to the class
rt=s, pcts, hobbies, outings}.

\ E R
/ *After the discussion is underwuy, interrupt the class
and tell them that betfore anyone speaks s/he must
tirst repeat what the previous spealer has said to that person's
1t meml a f

of the class notice 10 this i=s

llold a brief discussion on how the echoing rule affected
the class. Ho u students will recognize that
listening is o active task, not a passive one.
.Also they may rea they are poor listeners becausc

{1 they become so absorbed in what they themselves are
going to say. The exercise also helps students realize
the amount of "reading into" others' remarks they do.

Lo ]

— ]
=N [
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i)
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incd experin
the prir-

'

money must
rlit the money
oup to decide how

Leave it
award the

want to divic

Aft uld indeed keep the

pri group's decision-

mak choose luck as the
n izcu .
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Adapted from The Green Rox, Humbolt County Office of Lducation
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This exercise as [
puzzle without speaki

timers. Give each group one complete set of five
envelopes (see material directlions below). Each child
in the group receives one envelope.
Have the students listen to the following rules: i

The object of this experiment is to form 5 squares

of equal si:ze.

Each person in the group must have one square in

front of them.

No member may speak.

No member can ask, or in any way signal that he/

she wants one.

Members may give cards to others (stress this).
The first group should remain silent until the last group has
finished.

Discuss what happened within the group while doing the
task. Was not being able to talk a help or hindrance?
What kept you from solving the problem to begin with?
What helped you to solve the problem later?

PREPARATION:
Using tagboard or cardboard, cut 6 sets of 5 squares
Cut each set into the following parts:

SN B _
CIAN iR/ £

BNV
1 ;f,l;ir\

Label the parts as they are in the diagram. Label five envelopes
with A, B, C, D, and E. Put all the "A" parts in the "A" envelope.
Put the "B'" parts in the "B" envelope, and so on with C, D, E.
Repeat until you have 6 sets (enough for 30 students).

2
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i expanding our perception:
unit.
connection with the wo
se= become additional scien
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orld

 Fop!
!
wlad
ja
M
o
i
-
L}
ok

Lesson Titles

Candid Camera

The Unnature Trail
Ear-ve, Ear-ve

Only The Nose Knows

& of 1, % dozen Of The Other
Everyone Needs A Rock

See No Evil, [lear No Lvil
Mystery Powders

Little Munchkins

Sharp Eyes

Burma Shave

Lost In The Ozone Again
Big Ears

w
e,
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— This exercise heig; demonstrate the importance of our
T3 sense of sight in connecting us w*th the world we inhabit
by having us become cameras.

is 1s a variation on the basic blindfold walk often
used as an introductory lesson on senses. Have students
7 work in pairs., One is the "photographer'; the other is
her 'camera" The photugrapher focuses the camera (whose eyes are
closed) by pointing it at the subject. Camera must keep eves shut
tight until the photographer exposes the picture by lightly prESA;ng
on the camera's shoulder. The camerta deftr*bgz the pictures to the
group during sharing time at the end of the exercise. Switch roles.
Suggested subjects: ~londs Lg%gﬁ
T EAD PV
- - r
. tree bud lear
TN ;s;af§%¥%‘=‘fﬁiagf‘ﬁ L@Lﬂé[&; f
= Flgw erd -
PR =
o
£ 4 a.} t‘lﬁf"’
a jéad e
e &'HZL, ;L’xg_‘gfrh‘ﬁhb e }
sfﬂh
— — gpldapwé‘fj
What would it be like to Mot Iavé the sense of sight?

What sense do you make the most use of? Can you name
something that vou have looked at that made you feel’

good. .. made you feel bad... angry? What would it be
like to have all of our senses taken away?

ERIC
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Choose r secti
site (preferably with one or
it 15-20 human made objec
rut brightly, 1ike flashbu
blend with their surroundings,
to pick out. Keep the numbe

C %
Objects can be displayed from
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ztudents walk over the section 1 -ound or garder
time, with intervals betwecen hem trying to spet (but n
as many of the objects aw they can. "When they reach th
‘he trail, they can whisper in your ear how many they saw.
saw all of the object tell everyone how manv were seen
there are still more. Then let them start over. Pro
as many rounds as the students show interest,
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It is important that students not give away their findings in anv
way (pointing, jumping up and GOﬁu? screaming, etc.) to others in
the group. This will keep the interest level high.

What was the most difficult object to see? Why? The
easiest? Why? What are some things our eves can tell
us about the world around us? Are you more aware of

your surroundings when you are in a new place?

Adapted from Sharing Nature With Children, by Joseph Cornell,

Ananda DPublications

WA
: \ (PO ///;‘Y\, n/b\'
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studoent =

whiat ecach obicct was?  How has
vou?  What mizht it be like to

£

of hearing?

HZ
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Qur sense of smell serves as an
important information gathering
tool as demonstrated by this
mystery smells activity.

With students sitting very still,
release in one corner of the room
ammonia poured on a cloth. Perfume can also
be used. Ask students to raise their hands
as soon as the odor is detected. Have them
note tne progress of the diffusion of the
oder through the air across the room.

Discuss what use our sense of smell is to
us What kind of messages does our nose
give us about the environment? Can you
think of any times when your nose told vou
something before vour eves (e.g.,knowing
what was going to be for dinner; smelling
a fire)? What would it be like to be
unable to smell anvthing? Can you think of
any animals that would have trouble sur-
viving without smell? Can you name some
"good" odors and some "bad" odors?

*Have students take out a scrap of paper £
and number it 1 to 8 on the left hand side
1

*Pass out the mystery fragrances to the class. Tell them they are
smell detectives. : _

*There job is to use their nose power to solve the dilemma of the
mystery fragrances. This should be done individually.

When the students have completed the exercise, discuss the mental

connection they made with past experiences that helped them to
identify the fragrances. Go over the answers.

Suggested Fragrances

1
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Name instances where your sense of smell told you something
Fiom=s before vour other senses? What would it be like to not
&EZ% have the szense of smell? What happens to vour smell when
L=~ vou get a coid?
LM
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Five e
= " the packa
On the bottom of esa
one texture, such a
texture, "smooth'.)

ns (Paint the top of the cartons to cover ] };
ign. Across each top write "Touches". %ﬁ%s
n, label one half of the carton with A=

and the other half with the opposite 1
: —~ e
‘ |

Vi

Students, in pairs, search for contrasting textures in '
the natural environment. !

Introduce the activity with a discussion of how we can
use our sense of touch.

) What parts of your body can you use to find
different textures? {Fingers, hands...)

Wiat ¢o many animals use to feel things in front
of them? (Their whiskers, noses) How about using
your noses ra reel things?

Today we're going to explore th
#% touches. We have special conta rs f
z7vAcollecting with. Each pair of student:s gets an egg
- carton. We're going to collect a dozen touches. On
the bottom of the carton are secret words which tell
vou what touches to collect. Keep these words to S
yourselves. As you go collecting remember to handle -
everything gently and to take only small pieces.
When you return be sure your collecting boxes are Pt
.. Closed so no one will see what you have found. ’{f%\v )

| What things that you collected felt the scratchiest,*
the softest, the wettest? To find the touches you - -~
first looked with your eyes. llow did you know from
looking, what objects would feel soft? Hard? Squishy? ‘
What textures did you find on things that were old or
dying? What textures did you find on young plants?
What season do you think of when you feel dry, scratchy
things? Soft, wet things? Where did you find warm
things, cold things?

den for different” \\\ l

or vou to go
i s

oo
o
M e

o]

|77/~ When the students have returned, redistribute the egg
cartons and have students determine the opposite
textures that other pairs have collected. (Without
looking on the bottom of the carton.)

Adapted from Acclimitization Walks by Kirk Hoessle with
Steve Van MatTe B -

¥
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We probably

would h@ like to cat vour rock.
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zhouldn't tas

placez. TIs vour roc
v or ligkt rock?
Anv surprises?
3
te it, but imagine
it will tell vou som
always : C ot

what

‘
b
i
-,




= ialler, smaller, and smaller until
S 1e exploring their rock as if 1t
< d they plant a garden? 1Is there
it d they locate 2 lookout tower?
‘Te or hiding? Where weould they
cat ater? would thev locate
2 hou
lect the rocks, blindfold the children (or have them close their
s), and redistribute the rocks randomly to the children's right
\ds. Ask them to feel the rock and when you say '"Pass," to pas
he rock to their vight if it is not their rock. Feel their ro
gain, and "Pass," until evervone has their rock. Then take off
lindfolds and discuss what children could tell without looki
*End by having the children disperse to hide their rock somew
near so that if thev came back here they could find it.
List adjectives used in describing the rocks. How many
colors were in vour rock? How much do vou think it
welghed?

i | '1
LRGN
n hrs ey
n \
k-[i&.
t .
i e k‘, =4 7%., }/‘XQ"@J’ \!'
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iﬁdEjendently
ject, the hand

# er veot has formed his ideon
re, the h@mi‘.

How did you feel using on
do vou think the three obj
were the other members of

share what they have dis-
verse, etc.),

Box, Humholt Countsw
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To develop sensory and FTDDIEH solving skil

Begin by spacing the & bottles (each in a pie tin with
a number) in different spots around the room. Give the
following directions to the class members:
Take out crap of paper an
left hand de You wil s
6 bottles th numbers. ach bc -ontains a
different ite powder. Use vour five senses to
discover t is in the bottles. If you choose to
taste a mystery powder, put only your baby finger in
the jar for a small sample and taste. Taste only one
sample per jar. Make sure to use all your senses.
When you think you know what is in a jar, write the
name on your paper next to the proper number. Spend
no more than three minutes at each jar. When you
have finished, sit down. When most of you are sitting
in vour chairs, I will end the game. Let's start with
five students at each jar. 0.K. begin. There should
he no talking.
Upon completion ask the students to discuss what it was that helped
them solve the problem. At this point you are not interested in the
answer. Explorec the process of arriving at a conclusion used by the
students, List adjectives (without naming the powder) that describe
the contents of each bottle. Thén 11§t 311 of the dlfferent answers
given. Finally, tell t
Leave the cement for 1la
with a discussion of our senses and what they are.
senses can profit from exercise and concentration.
is important that we develop our senses so that we
make judgments about our environment. Our senses
what connects our bodies to the outside world.

g 4.z
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tools.
ave students form two lines facing each other Each
udent rhould be standing directly opposite another.
ve the pairs time to observe eac ther ting
or or -iothing, rings, other jew
up, etc
“After they have had suff.cient rime, have them turn away and change
things about their appearance, i.e. move a ring to another finger,
untie a shoe, unbutton a sleeve. Emphasize subtlety.
*Have them face each other again. Can each member of a pair tell
er anged?

what the other change

was important in this

I exercise” Whv? How
2tect what change was made?
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*When eve reviecw the cards with' the children.
Once the d, use it again and again in different
places will get more '"into it'.

What are some new things vou found out about this area?
What sensces did =27 What would it have been like
reode this wi =onee of hearing...sight...touch?
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n map the
ite. Have students

investig aps can be records
of theil her than collection
of info :
In add:i marp h cat f obi <. buildings. fence
gates, 2 t lik his activi n focus on a variety of ways
of perceiving an area. For example, people paths and traffic
flows for an area can be recorded. The highest, lowest, greenest,
brownest, etc. spots can be found and mapped. Students could be
asked to determine the places thev like the most, aad places they
like the least. The noisiest and the quietest places could bhe
found as part of a senses map. Use your imagination and explore
and map insect homes, or just spider webs. Have fun and discover!:

SALLY \ESTER) |
220 oA=L
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v introducg oncept of animal sound

n through nd seek game. Secreot

indiolded? find each other using

signals an =senze of hearing.

i t with

0 11s vision
{anima i ny

v predatc o st
Partners oid ing captured

“ing area.

“hi\n ;;’ z';~r' to sound ‘f. The object of the game is to [i
the akes ti vou do (your secret
?aftner), and tn 5t: without being tagged

aten by the preda ) u 1 is over.
can sound off only when standing still, not while moving.
the predator tags vou, e off ur mask and move to the
;apturcd arca. Predators must be sure the prey know they have
been tagued. {'par rs find cach other before the predator

does, they must stay tog T and continuc to aveoid the predator
until the i r o )

*The game er calls "time" P 5

Fillow anout game. Fﬁ' A
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or nursery supply, or order from --

Laboratory, Inc., Sudbury, Mass. 01776

Lamp Chimnevs - Purchase from hardware or lamp store,

12 (e
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n o mans
loam,
ist rists v
n o d clav 1
and 1ations ba o1
cle of the so0il i3z dete
the particles. (Classi- ~
gar s some indication of
ely C C n working with them--
clav is hard to work" and "=so0il that
out st
about 2/3 full of water. Add soil until the
11. Screw on the jar top and shake it vigor-
the s0il settle. In a short time the heaviest
ink to the bottom and the sand layer becomes
511t and clay particles will take hours to
Carryv out this same test using sol t
vour garden. Then chart each of t arki f T
on a piece of paper held up to the T show 21 ompar
each one to our chart If the particles divide into about 40%
sand, 40% silt, and 20% clay; you can call your soil "loam"--
a very good kind of s0il to have. If your soil falls into
other classifi 1 may want to add sand or organic
matter to chan cation.
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two minutoes cach =0il station exploring cach =amplo,
*At cach =tation, ask cach student to write on u scrap of paper o
descriptive word ahout that sample and place 1t in the hap.
*After all =tudents have heen to all stations, cach onc of the
four pgroups= can take one bayg of words and composce a "Soil Poem™,
n=ing these words, on a large sheet of paper. The poem will be
a random ordering ol the word descriptions the stuadents have just
vzod. It ceuld oven hove o title iF the students are so inspired.
You might -want to have one person from cach group read their pocen
to the class.
Post the poems and attach the proper classification fsand, compost,
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planet we love has become 50 arc unable to any v
longer produce our own food. have detected a
very faraway planet which the s call earth. It appears
to be lush, green, [ertile, and productive Our computers have
been analvzing the reasons for this, and Hive concluded that the
secret ap be a dead, brown-grey substance which earthlings
call soil difficult for us to believe that all of their’
food comes rhis substance. Your mission as scientists is o
.~ to find this \bstance, dissect it, and record for our computer L~
- igafh'and every ingredient. This W111 enable our planet-.to manu- “={ ._;
—<.__~"facturc =oil and save us from the tragedvy which is about to e N
befall us. Upon landing, divide 1n*m grgupq of three; two b =D
P dissecters and a recorder in each tea UEE,thé special tool /\
i _, (trowel} our engineers have dég ' po A
— Each team should investigarte mb
it: 1s crucial to the succe: Ve
substance found in the = Te £
vou.

O

Aruitoxt provided by Eic:



Qo

IC

E

Aruitoxt provided by Eic:



rably

SRSTAITIE:

it I
B i
1 Hl

0 = 1like? 1t =zho
can through it), bu
qiter and nutrients; it

HEN 1ould have or

=S

in it, ould he somet
T

their rootz into!l

althy

udent= o
{or In a

chbhoring

th thotr

tn their «nil pile,

10 What kind of =oil
Dw ] Light and (luffy?

st plain sand?

a it witer,
il anod
P s andd

iEr. Whon vou open your shontld

hen crumble apart when
them to fud
a4 vrour the
and

co and cvoempare cach others’
thines cavh pair had te do

O

ERIC

Aruitoxt provided by Eic:



: L
= ,f";szrgf N

ERIC

Aruitoxt provided by Eic:



ety iy e o,

in
(A EERE N1
mincr:

To =

supp

"
|

— et T

-ty
"

[
\hdl i

istance.

T3

deficicncies take vi

nutrients can be added to
learn about sone of th

itrients o=
book nccor

IR A

nutrients,
for people.

add . Compost helps to
: improve trhe nitrogen;
= nonemeal the phosphorus;
and wood ash the potash.
Test again after improving
the soil and comparc your

13 5]

ERIC

Aruitoxt provided by Eic:



-

dom

Lo e

N s

W

e

e .

-

. e

L

o Vour
S gquart

hours. Wi EX
d;imdL‘lIl“. Thus
ind out ahout
by doing the

*flave the students pour a pint of water through each of the fbur
inverted lamp chimneys and compare the ] . Ask the students
to record in he1r journals the length it ta . the water
t - i il quart jars, and how much water comes qut fraom

the water holdin

1 ing capacity of the three
the amount of water left in the z2o0i1i after it

e s0ils drainage ability by:

with’watcr until they are holding
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B) Adding a pint of water to ch =sample

¢} Next have the students record the Icngth of time
water tu move complet th iturated =oi
dripping, and collec he

*Compare the responses o Sand, and Clay with

those of the Compost Soil

#Which soils would you plant a sced in? Why? Which sample could
p ibly drown your plant? Why? ich sample would you not plant
a.secd in?  Why? Which so would you not want your plant to be
ir

1 during a drought?
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*Place e of the containers. Keep the soil of

worms iﬂ only o
this container =lig

*Remove the daily over the course of two weeks to
ohzerve the ecarthworms on the soil. Can you sce
their tunne let in water and air needed by plants.

#Compare ¢ =0il in the' two containers. How is the earthworm
‘1ike a riller? liow 1s it able to recycle materials in the
cnvironment?

*Return veur carthworms to the garden, making sure they're
covered with some soil. Now you can apprecia e
job these tiny creatures do!
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Lol '= Got A Handle Un This

wWhich Wav Did Tt drow
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Plant Sweat -G
Roomwm To Live -0
Seed T Parth by
Fhe Big sleep -t

Special Materials & Where To Find

Big Mac Poster = Ask at vour local Macbonald's or fast tood chain,

Root View BRosx sce directions in unit.

#FThe above materials are listed tor
AVl materials are listed with eac
aviailable,

you in locating them.
and most are readily
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——-_| At a water faucet in the garden, have the student

TIONP] cup their hands together and ;CQQp up water and soil.
Tell them that the\ are holding in their hands th

four basic ingredients necessary for all life to

¥~ | exist. Can they name these? Wwhat would l1ife be
like without any one of the Big Four?

WAL
\a) _XWU

You can try this variation in the classroom. Put in

a box a bottle of water and a clear plastic bag filled
with soil. Holding the closed box in front of the
class. Ask the students to identify three of the four
essentials of 1ife held in the box. The fourth,
sunlight, enters when the box is opened.
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the following to your st If vau 10@k
at the sky every night for a m
e shape of the moon change. Thls:zhinﬁe is Laﬂ%&d

vy the mdnthly TEVDlUthD Gi thE _moon ar@und the

rtl
reflection from the sumn, “and that reflection Change

as the moon moves around the earth. The moon affects

many things on earth, including many peoples’ moods! One of
the most important natural effects of the moon is on the tides
and on the flow of water on our planet. Did you know that the
tide is highest (ar when the moon is full? Just as
the full moon causecs to swell, it causes water in the
ground to move. T seeds come ]
to swell the seed ed coat fi
the seedling tco enm sedly, sec
full moon germinat en at any
full moon has grea on the flo
Let's find out 1t the moon really
in the germination 5!
*Pick a variety of radish (a fast germinator) and
carrot (a slow ge
*Two or thrce davs full moon, sow a flat of the different
tyvpes of seeds, m to label each
type. heep well
*Observe daily and your journals
the exact date of of *each
‘kind of seed.
*Repeat the experiment on the dav of the
new moon.

How did the phase of the moon

affect germination? When was it

faster? When vou sowed near the

full moon? Was there really any

difference?

*Try the entire experime out
sowing the seeds iﬂ the ground
time. Does this change the

of the experiment? 1If
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‘eeds have different stages of development.

MG TAR ALCOHOL PAPER TOWEL S

p— = This experim: .t has students observe how a seed becomes
—xllg a plant

Put the heans in a jar of water and soak 24 hours.

*Pour off the water and replace it with wet towels.

*Keep the seeds against the side of the jar and approxi-
mately two inches from the bottom
*lake cne secd out ecvery other dav, drop the sced in rubbing alcchol

= k|
== i 4Ll PR L
to stop 1ts growth -=- and labtel.

*afrer five davs in alcohol remove the seed, dry it and mount it
on paper and label Describe seed appearance, root growth, top
growth as changes occur, and leaf appearance. 7
| 2ZWEEKS
1 WEER , }

From where did the seed get its nutrients? Describe /?
what would have happened to the seed if the water _=-/{
had been drained prior to sprot’ing. Identify the N
visible parts of the sprouted seed (voot, leaf, k "
stem). A
. Compare and contrast different seed and germination -
chidracteristics (timing, color, rate of growth, etc.).

-}
I

19
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Prepare by planting a variety of vegetable seeds . ith

vour students on- month prior to use.

To se o] d how different kinds develop,

we ar 0 pot viewing box. Since we

cannot = oil in our garden, we will use

this rground action of roots. We
*Qd? in the box to see different

i

‘.9 anv verv thin, hani

[
o

ook very clos
like threads : hairs; a

L
[
—
L
v
i
o
o]
o
oy

ta1n tvpe of

grown plant :
A wds peasured to have 6,000 miles of root s coming from
one plant., Reoot hairs are the real wonder workers of the svstem.

Lhaorh

the water and minerals for the plant. The water
take in through their root hairs is not from
It comes from a thin coating of water that

Thev
that most p
puddles and

i

around ot so0il. The root hairs absorb this water
Lntn the pl . tinv drop of water that is absor ]
mineral nu 2N from the soil in it. As the root ha
they find new squliaf Df water and nutricnts. This s
water and soil nutrie i ] he roo
First it > 2 through r root
into the : n,-and fina t do vy
happens there?
Geotropism is the inherent capacity of plants to direct their
roots dohnhard toward the pull of gravity. Plants germinated in
complete darkness, lacking any environmental cues (light, wind.
ete.) will send their roots downward.
vhat would happen to the roots if we turned this
2n its side for a couple days Why? Which of the
roots are edible? Why do dlfférént plants have d:
ferent root svstems? What do rbots do for the pl
How might these roots appear if they were growing in
sand? c¢lav? Could we grow plants in other substances

like cotton or styrofoam? Why? What do non-soil
substances lack? What would happen if a plant grew its roots
into the air or sideways along the top of the s0il? How would
the roots look on a plant without gravity? Are roots strong?
Have you ever seen roots growing through cement? Can vou name
any places where you have seen roots ;raw1ng through a strong
material?

5l 74
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observe that roots can grow around barTtiers

»a, bean, etc.), small
iece of wood 4" x 1",

*Plant a seedling such as a v arigold in a
flowerpot about %' above the 2> of wood. Placge
the wood firmly so it will m: .o . barrier as the
roots o down.

*After one week brush aside e..ougn soil so you can
sce the roots beginning to find their way around
the wood. Replace the soil, pressing it gently, and rewater.

e by T

*Check in a few more davs to see if the roots

have turned
completely.
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To demonstrate the

Gentropism describes the plants response to gravity;
thai's why roots grow down and stems grow up.

Scak vour radish seeds and place them in a glas
that is lined with wet paper. Grow the seeds i
dark until the stems are about one inch long.

L1

off the excess water
side. Keep it in the dark.
sten Now turn it in k for 24 hours. What hap-

What does this experiment tell you
How about the growth direction

the da

of the M.
pened to the stem now?
about the growth of the stem?

F
. } 1
oo ; |
i

ot the roocts?

‘s
\
l

with phototropism, the response of plants
y Cut out one inch square at one end of a
gﬁkﬁi shoe box. Fill with gravel and top with soil until

Experiment
I, to light.

| ﬁ%A two-thirds full. Plant iwan seeds. Water to moisten,
3{: = and cover the box with the 1id Do not peek except
S to water. In a week, watch how the new plant will

be bending toward the patch o6f light at the opened

end.
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thing in the morning on the da»
afternoon before, water the pl .
plant with ! bag ti 3 ¢ po
stem meets Be su t ave t
1 the covered plant .
e time will be peeic‘d X
= k trl;'
. E 3 » / g"ﬁ
Later: Ask the class what they see on the in ?
Where did it come from? Transpiration is the
sweating; releasing excess water into the air .
leaves. The constant flow of water through t
it shape and life. Plants are solar powered.
through the roots carrying air and nutrients.
through the plant continuously in columns by evaporation caused
by the heat of the sun. ) .
150 -
7
Q
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How much room do you need to live? If you grew up in
a room three feet high by three feet wide, do you
think it would be easy to grow up to be a basketball
player? Plants need room to grow, just like people.
Their roots need room to spread out zud soak up
nutrients and their leaves need toom to spread out
and soak up the sun. Let's see how crowding affects
their growth.

with so0il, and number them with labels. Then
=, equally-spaced, in each pot:

ety
R

-

seeds

seads

Lo R I

el e
R Qo R e RS AR
! W

1

W

(M

i)

and so forth until you have a very crowded pot.

*Place pots in a sunny place and keep them watered as the seeds
grow. Observe them carefully to see if the radishes in some
pots are growing better than others. Note if some are tall
and spindly, others stunted, etc. Write down your observations
about each pot every few days,

*When the radishes are full-grown, carefully pull them out of the
pots, making sure to keep each pot separate. Measure the length
of each radish leaf and root, then take an average root and leaf
length for each pot.

*Gather all your information, and decide which pot produced the

biggest, healthiest radishes. Did crowding seem to affect their
growth?

|~ F
O
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vt ¥ PR 4 v
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Diz=h D - Wate
Put paper toweling and two seeds in the bottom of each dish.
Dish A - ist the paper with water and place the
1 3 sunny window. Do not allow the
p dry ourt.
Nish B - Moisten the paper with water, place it in
a dark closet or in a bag. DO not allow
the paper to dry out.
Dish ¢ - Do not add
a4 sunny window.
Dish D - Moisten the paper with water, place the
dish in a refrigerator

ior ten days. Make a chart and
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the production of oxvgen the urilintion of
huonlants oin the coun ol photosyng hsis ;
bromothymel blue with stopper amMstraw,

Biodea®(aquarium plan , rubbing cohol, cotton
3 v

involves the exch_ange aof thpases
rbon Jicxide. When vou breathinto the
thyvmol blue, the © arbon digiile in vour
1 the color ¢ the cheyiul to
greeintlodea
n briht sun-
Sl plont

axyveen and Co
chemical hromo
exnaled air char
vellow-pgreen. |
lant inte the chemical and leav- o it
1 - ' 1 1

SRS A =01

rtween =t

int= u=g carhon dioxi
Thi= is called photo:

vellow-green to blue

and sut light to paduce food.
ow miyht we turn thcolor {rom

Frepmove rthe stopper and place a sprig of 12 lodea in th bromothvmol
Bluac.  wmolicit prodictions as to what I happen, md why.

Tave the bottle with the Elodea in brigly t sunlightmd obscrve

I t i
the changes over o 2-3 day period.

the plmt and
what wld happen
anlut i,

What would be the rest
=olution in a Jdark

i othe Floden was not
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vostand, houseplant,

from ™
r, and
hrough

. Green plants mak
dlﬂ\ldi gas in the a

wWiater Iin
ligvht. The
M opentd i

— 'lanta need air and 1
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“XT19; 1w S in the =oil i
30 i

are ;
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'he chlorephyil i el

solor. Dovs g plant need s

greent Do plants pzoducc th

Wi b bind uul e ailAwurs

following experimen

TaKs Uraim a Wilo Culn.

plant in rthe =un tfor 5-38 davs.

FAfter -8 davs
the leaf and

#Place the leafl in o bheaker of alcohol.,

*PMut rthis bheaker inside a larg container of water and place on
E AKER SHOULD BE HEATED IN THE WATER.
PLACED ON A TLAME.

have heen heated out of the

the burner.
ALCOHOL

#FAfter 15 minutes the color
ISR
teat .

E A T P U e T T B S
Remove thoe leal from the aleohol and Tilisze 1i1 wadldr.

the lcaf with a paper towel,

for <tarch (food) by putting iodine drop by drop
leaf. Toadine turns hlue-hlack in the presence of

st

Within 6 hour caf should turn black except over the arca
hat the cork was covering. The cark prevented the carbon dioxide

in the air from entering the leat through the stomates. The

stomates are openings through which gases move into and out of

r—P‘

the leuf. The cork also pxgvrntcd sunlight from hitting the
covered part of the leaf. fhis prevented the leaf from photo-

syvnthesizing and producing its own food.
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TAKE Mg !

zhanges in the life of a trec.‘ﬁ

- f;;at A L=f7égjlyz L e ; e

/ To observe seaso

\l—'"

Z/\—ﬁiﬁ?ﬂm ;;3 arnale

*Collectlvaly or individually, have class members

"adopt'" a deciduous tree on or near school property.
Observe it’ throughout the school year. Keep a log
of changes and observations; make them every other:
week if th%lblE

i

U

*First trv to get a feeling for your tree: how tall

do you think it is? Wide? How many students does it take to
hug-a ring around thc tree? - What is the color and texture of
the bark? Feel it: 1is it rough or smonoth? What about the

leaves? .What's their color, texture, and shape? Do they smell?
Listen, What sound does the wind make in the trees?

*Try to draw your tree, and a detail of one leaf. Do you notice
any scars where branches have fallen off? (Why do you think
they fell off?) How did the tree heal?

*As you observe your tree throughout “he year, be careful to note
any changes--when leaves fall (what color are they?)-and buds
form; _when-birds—visit. When does your tree fruit? Does the
fruit have holes? (Look inside. What caused them?) Note how
the smells change throughout the vear.

*Try thinking of the trec as an apartment building. Who lives on
the ground level? 1In the upper stories? Observe any insects,
lichen, moss, or other life.

Adapted from Project Learning Tree
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Discuss with your class the concept of change. Ask
students to give examples of changes occuring around
them., C[xamples: "It was sunny this morning, now it
is cioudy; I'm two inches taller than I was last
vear; I watched a candle burn down last night; An
ice cube melted in my glass." *

Have students make three lists on the board: 1. THINGS WHICH
WILL CHANGE 2. THINGS WHICH WILL NEVER CHANGE 3. THINGS
WHICH MAY OR MAY NOT CHANGE. Your class .might come up with

this list: ‘
L 5
cerea | . sanc pepper
: t T
Drﬂﬁqéljéﬂ\ §Tﬁ§3 ;&y+
‘?0%5 rubber paper—iu Ps
nNails ; olr¥al Ao :
N et wool mu%ﬁrird\ ‘
outter pencil dried opple
‘“v‘“é@i&"\ - [Lather ,
Simply record their predictions. Do not correct their placement
of an item. Let them discover what will happen through observation.

Ask your students to bring in a variety of substances: “those they
listed, liquid and solid food, hardware, seeds, cloth, tobacco--
whatever they can think of and obtain 63511y Eniourage them to
bring in things they are not sure about. Leftover items From their
school lunches would make good samples. T

Once you have the samples, have the students put them individually
into transparent containers that they have brought in, and they
will soon begin to see some of the changes occurring. Encourage
them to try and distinguish among the different kinds of changes
they observe, to determine some of the possible causes, and to
relate certain kinds of changes to the kinds of %ubstance% affected.
Ask each student to label his or her icnfaln&r/s with name, sample,
and date. Predictions should be written in their garden. journal,
Observations should be made daily. i,
Mclds are certain to grow on some of the food items. A mold is a )
non-green plant that cannot make its own food. Malds repfadute &
by spores. These spores are so small that they can float in the

air unseen. When a mold spore lands on something it can use for,
food, the spore grows into a new mold plant. To encourage mold
growth, leave food sample exposed to the air for a half-hour.

Then SPrinkle each sample with water. More on this in the next
lesson.,

Continue this experiment until interest begins to wane. At the
termination of this activity, ask students to draw zanclus1ons

_—— - E N




To demonstrate decomposition and nutrient cycling.

Ao Petri dish with cover, soil, pieces of fruit, vegetables,
¢ bread, each no larger than % cubic inchj; water.

Have you ever noticed what 'happens to leaves when.they
fall off the trees? Or to the bodies of birds gfid ani-
mals when they die in the forest? Have you eveTr taken
a walk in the woods and come across an old tree stretched

across the path, with moss and mushrooms growing on it
and hundreds of spiders and bugs making their home in
it? If you have, then you have seen the beginnings

of the way in which another part of the soil is made. This part,
which comes from dead plants and animals, is called the organic
part.

The decomposers are countless billions of small animals and plants
that live in the soil, air, and water. Many of them are so small
that thdy can only be seen with a powerful microscope. One type,
called bacteria, are so tiny that one spoonful of soil can contain
more of these creatures than there are people on earth.

Fungi and Molds are another type of decomposer. They are much.
larger than bacteria and sometimes can be seen with the naked eye.
Have you ever seen an old piece of bread or fruit with mold growing
on it? ) :
The decomposers use dead plants and animals as food. When something
dies, the bacteria, fungi and molds which happen to be present start
eating it. They eat and grow and multiply so rapidly that in a very
short time millions of them are working on the dead plant or animal.
It is their enting which causes what we call decay or decomposition.
When things Jeccay, they form a material called humus. Humus is

rich in minerals and other nutrients. The humus becomes part of

the soil.

So you see that even after an animal or plant dies, it is still
useful. Through the action of the decomposers, the dead animal or
plant supplies nutrients for future living things. »

To see decomposers at work:

#place a thin layer of soil on the bottom of the dish.

*put three pieces of food on top of the soil. Moisten them and the
s50il with water. _
*Cover the dish. Remove the cover for a few seconds every couple
of days to let some air in.
Record the day you begin, what pieces of food you use, the day you
notice a change in each of the food pieces, and how long it takes
before you cannot recognize each piece of food. Describe the changes.
What color is each mold or fungi? How many different kinds of molds
or fungi grew? -Did the same color fungi grow on the same kind of

food? 103
S b ok 2 :
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To observe the rate of

decay of various materials.

VANOUS DE-COMPOSING AND  NON-DE(OMPOSING
’ MATERVALS , DHOVE L.

We can learn about decay by burying different objects
on the school grounds.
Make a graveyard of a variety of different materials,
such as metal, glass, plastic, rubber, vegetables,
bone, wood, paper, rope, leather, feathers, etc.
Bury each item in a different hole, all at the same
depth. Once a week dig up the items and record how fast and
in what ways each,is decaying. (If you think you might damage
items when yon dig or might have difficulty finding each one,
EUE a screen over |the material before putting the soil in the -
Jholes). !

You can expand uppn this by staking material the same or similar
to the buried itegs on the surface of the soil rather than under
the soil. This allows you to make comparisions about rates of
decomposition when exposed to different conditions.

— What factors affected the speed of decay of the various
=] objects? ’

A
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LT?G \PlOIE uhat tvpe of materials decompose |

1 ]arge plastic garbage bag with closing tle, wet
soil, 3 grapes, styrofoam cup, grass clippings,
1ettuce 2 nails, white bread, toilet paper, whole
wheat bread, JOUTﬂ&lS

For Part II:. sifting screen, walnut, apple

Do this lesson one month prior to making compost in the garden.

This project should be done with the class, but without saying
what will be done with it later. Lur1®51ty is a gocd mot;vator——
let the students speculate. .

" Prior to doing composting outdoors, you need to set up a "decom-

position bag" with the class. Do not use this term with the
class, as it will prematurely give away the purpose of the
lesson,

*que the large plastic bag and put a gallon of wet soil in it.

*Add the following MATERIALS:

e
grapes Z&yé:/
pieces of styrofoam cup %&ﬁf//
handful of grass clippings :
leaves of lettuce g/ i?lf\jf
nails - Lf — .
slice of white bread ‘E?fj

squares of wet toilet paper FL?%V

slice of whole wheat bread {3 éiiVL
*Mix all these 1ngred1&nt5 well into the wet soil,” so they are /
distributed throughout the bag. /

f“;\ o Fj\M\ W

ned.

I e =t e =

i

*Close the bag so that it is air tight. /

*Mark the amounts of thlngs inside and the date it was Sealed
on a card and tape it to the bag.

*Put the bag in an out of the way place in the room.
*Hang a sign on it entitled: What's Going on in Here?
Ask the students to write in their journals predictions about what

will happen, or draw what they think the contents will look like in
a month.

The bag should be Qpened outdoors at the beglnnl ng of compost-
making.

; : ! — I
T+ s gonna smell. T wll get hard.
: .
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One month later, or at the start of cdﬁposting do the following:

*Ask your students to help you list what materials were put in
the bag.

*Ingredient by ingredient, ask Students to hypothesize as to what
happened to each.

m“

*Open the compost bag in the garden.
*Pass the contents through a screen. -

*Make observations regarding the condition of the ingredients,

*Ask students to refer to their original predictions made in the
' classroom. Draw conclusions. What changes occurred?

*Discuss decomposition, decay and nutrient recycling,

*Hold up a walnut shell and an apple. Ask '"'How could this
walnut shell become an apple and-become you?" One possibility:
The walnut shell is dropped under an apple tree. The walnut
shell decomposes and adds nutrients to the soil. The roots

of the apple tree absorb the nutrients;
some of which go into the fruit of the
tree. You come along and pick and eat the
apple. That's how it becomes part of you.
How could your apple core become part of
you? This is a good illustration of cycles
and their infinite nature. .

soil u51ng natural éecamp051tlgn. We take nature's prDEESS
of cycling nutrients and accelerate it.

A well-made compost heap creates an environment in which
decay-causing bacteria can live and reproduce at the highest
rate of activity. As a result of this activity of micro-
organisms, fresh manure, food scraps, leaves, weeds, wood
ashes, sawdust, and other compost materials are coenverted
into dark humus.

See Composting lesson p. 71, Book I.

10
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ill: s, vou know. Living in
a4 city L@ta Qi pEOpLe haruly ever feel real
=01l ur grow except in flower pots, or get far

at;h LPE ErghantﬂEﬁt of a night sk studded

Spirit’'s making,

- h other, and if
vou 1i listen. They
never 1ey'll listen to
étﬁnr : scmetimes about

eat Spirit."”

zared for laﬂd OT;dééT or bear. When we Indians kill
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"The white peop
meat, we eat. 1t all up. When we dig roots we.make little holes™ When we
build houses, we make little holes. When we burn grass for grasshoppers, we
don't ruin things. We shake down acorns and pinenuts. We don't chop down the
trees. We only use dead wood. But the White people plow up the ground, pull
down the tféQQ, kill everything. The tree savs, "Ton't. I am sore. Don't
hurt me." But theyv chop it down and cut it up. The spirit of the land hates .
them. The lndlﬂﬁk never hurt anything,.but the White people destroy all. They

luLL% 1nd catter them on the ground. The rock says,"Don't. You are

Ahurt1ng me. But the White peoplz pay no attention. When the Indians use rocks,

they take 11%*12 round ones for their cooking...How can the spirit of the ear th
like the White man?...Everywhere the White man has touched it, it is sore.’
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ican Indians were very h gni 0
mmon roundnes f a huma dy and a pla

‘th in the com

trunk, of the =un
Man \hn lived i
o} hi% ‘»'{lgh

s in a circle, and that is
cles, and evervthing tries

‘he Power of or d 11K§v5 works in cir ,
ound. In the iavs -when we were a strong and happy people, all our
> to us from the 'ed hoop of the nation and so long as the hoop
roken the people flourished. The flowering tree was the living center
of the hoop, and the circ four quartET: nGLIi cshed it. The east gave peace
: faiﬁ, and the nor th with its

and light, the south

LDld and mlnht\ wind This knowledge came to us

Ev \thinﬁ the Power of the World does
e heard that the earth is round
,é Wiﬂdi in its greatest power, whirls.

rheirs is the same religion as ours.
in a circle. The moon does the same,

are round.
form a great circle in their changing, and always come
ey were.  The life of a man is a circle from childhood to
it is in everything where power moves. Qur teepees were 1
yirds and these were always set in a circle, the nation
?ny nests where the (reat Spirit meant for us to hatch our

he seasons
where th

I have killed the decer
I have crushed the grasshopper
And the plants e

T have taken fish from
And birds from the sky.
In my life I have nee
So that my life™can b
when I die I must give life
To what has nourished me.
The earth receives my body -
And gives it to the plants
And to the caterpillars

Toe the birds

And to the coyotes

Each in its nwn time so that

The circle of Life is never broken.

‘Eggg .l(3g;L I
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The Great Chief in Washington sends word that he wishes to buy our land. The
Great Chief also sends us words of friendship and good will. This is kind of
him, since we know he has little need of our friendship in return. But we will
consider your offer, for we know if we do not do so, the white man may come with
guns and take our land. What Chief Sealth says, the Great Chief in Washington
-an count on as truly as our white brothers can count on the return of the
season My words are like the stars--they do not set.

How can you buv or sell the sky or the warmth of the land? The idea is strange
to us. Yet we do not own the freshne

M rn

! M

s of ‘the air or the sparkle of the water.
How can vou buy them from us? We will decide in our time. Every part of this
earth is sacred to mv people. Every shining pine needle, every Sandx shore,
every mist in the dark woods, every clearing and humming insect is ho / in Tﬁé
memory and experience of my people.

We know that the white man does mot understand our ways. One portion of the
land is the same to him as the next, for he is a 5tranger who comes in the nlght
and takes from the land whatever he ‘necds. The earth is not his brother, but
his enemy, and when he has conquered it, he moves on. He leaves his fathers'
graves, and his children's birthright is forgotten. The sight of your cities
pains the eyes of the redman. But perhaps it is because the redman is a savage
and does not understand

There's no quiet place in the white man's cities. No place to hear the leaves
of spring or the rugtlc of insect's wings. But perhaps because I am a savage
and do not understand--the clatter only seems to insult the ears. And what is
there to life if a man cannot hear the lovely cry of a whippoorwill or the
arouments of the frogs around a pond at night? The Indian prefers the soft
sound of the wind ddrtlﬂ” over the face of the pond, and the smell of the wind
itself cleansed by a mid-day rain, or scented with a pinon pine. The air is
precious to the redman. For all things share th& same breath--the beasts, the
trees, the man. The white man does not seem to notice the air he breathes.

Like a man dying for many days, he is numb tc the stench.

If I decide to accept, T will make one condition. The white man nust treat the
beasts of this land as his brothers. I am a savage d I do not understand any
other way. 1 have seen a thousand rotting buffaloes on the prairies left by
the white man who shot them from a passing train. 1 am a savage and I do not
understand how the smoking iron horse can be more important than the huffalo
that we kill only to stay alive. What is man without the beasts? If all the
beasts were gone, men would die from great loneliness of spirit, for whatever

happens to the beast also happens to man. All things are connected. Whatever
befalls the earth befalls the sons of the earth.




79@ in defeat. Our warriors have felt
avs in idleness and contaminate t

Tt mit*ef% 11tt1, where we pass the
a few more winters, and

once leed on th13 earfh or that

Cne thln; we know ubiih the white man mayv one dav discover. Our God is the same
Cod. You muy think now thgt VvOou owTl hlm as you wish - T

to own our land. But you
cannot. He 1s thc Bod\ of ma s equal for the redman and
the white. ear i him id to harm the earth is to heap
contempt on its creator. The whit =7 too, shall pass--perhaps sooner than other
' i i will one night suffccate in

the wild horses all tamed,
t of many men, and the view
thé thicket? GCone. Where
and the hunt, the

We might understand if we kﬂsw what it was that the white man dreams, what hopes
T h ildren on long winter nights, what visions he burns into
t 1 wish for tomorrow. But we are savages. The white

 us. And because they are hidden, we will go our
will be to sccure your reservation you have promised.

e out our brief days as we wish. When the last redman
has va earth, and the memory is only the shadow of a cloud moving
across the pTELIIE thés& shores and forest will still h@ld the spirlts of my
people, for they love this earth as the newborn loves its mother's heartbeat.
If we sell you our land, love it as we've loved it. Care for it, as we've cared
for it. Hold in vour mlﬁd the memory of the land, as it is when you take it.
And with all vour strength, with all your might, and with all your heart--preserve

it for vour children, and love it as God loves us all. One thing we know--

our God is the same. This earth is precious to him. Even the white man cannot
be exempt from the common dest
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when this iz doneg, explain that a food ch
- = = t depen ) each o
food 1 : he "order
foeds

After this is completed have cach group beginning with the =sun
sav who they are and who they feed. For example, "I am the sun,

and

nlants'. Who does the covote feed?

Why are there more worms than quall?

‘Can you name u food chain that we are part of?

188
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the following labels 1-bear;:
d-aquatic insectis; %—nl;av' 6-sun.
- The =un's energyv flows through muny links in the plant
and animal world. These interrelationships form food
chains and in turn complex food webs on our planct.
The nimals that depend on each other for
foo nk in the fooed chain.
*p in th
table or the e labe
*Turn over the iscus
what a bear t's
hungry. In Chain it
eats salmon. Y next
two plates which rgad 541mon”=_
why does the bear need two
nlmnn Continue this line of
di ssion down the food chain,
turnlﬁL over the plates repre-
senting the next organism on the
food chain.

so stress that the sun

which in turn make their own food.
the organisms in this food pyramid that would be
cted by death of the ze? How would they be
cted? What would he the bggf if this stream

e e e
ipted from Sunship Earth by Steve
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Assign students an animal or plant from the accom-
panying chart. Have each one make a sign showing
the name of their animal. 1f you wish, each child
can research his/her plant or animal to find out
more about it. When this is completed tape the
signs to the front of each desk, and arrange the

desks in one large circle. PlCE any animal (not a
dlecomposer to start with), and hand the child the
 ball of string. Thea ask him or her to pick some-
o n the circle that their animal would like to eat.
Run the string from the first student to the second. Continue
this until all children have at least one part of the string
in their hands You may have to help them understand that
slants "eat"” the produc that decomposers break down. Also,

decomposers eat dead things. Encourage the decomposers to
choose to eat animals such as mountain lions and vultures which
are eaten by nothing else. Continue until your food web is

too complex to take any further.

Any of the possible scenarios can be introduced to illustrate
John Muir's axiom, "When we try to pick out anything by itself,
we find it hitched to everything else in the universe.”

Air pollution kills all of the trees.

d.

b. Flooding inundates the area.

c. DDT wipes out the insects.

d. Hunters eliminate the mountain licns.
e. The area 1s stripmined.

f. add your own....

-The student's roles directly affected by a given change can drop
of

the string, or the string can be cut. Discuss the

-.collapse of. the web.

What was the result of making a change in the web?
Identify ways we are causing changes to the earth?
Name an actien you have taken that resulted in an
unexpected change. ‘

Y 117
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Some time ago, the World Health Organization sent
supplies of DDT (explain that this is a chemical
designed to kill pests that is no longer allowed to
be used in this country because of its ill effects on
other forms of 1life) to Borneo to fight mesquitcs that %pfé?ﬂ
malaria among the people The mosquitos were quickly wiped out.
But millions of roaches lived in the villages and they simply
stored the DDT in their bodies and went scurrying cff into the
dark piaces. One kind of animal that fed on the roaches was a
small lizard. When these lizards ate roaches, they also ate a
lot of DDT. Instead of Lllllng them, DI'T only slowed them down.
Ihig made easier for cats to catch lizards, one of their

And all over North Borneo cats died from DDT.
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Then the rats moved in because there were no cats to control
their population. With the rats, came a new (:l,angcafi plague.
Officials sent out emergency calls for cats. Cats were sent in
by airplanes and dropped from the sky by parachute.

Then the roofs began to sag and cave in. Now what? The people
once again began to search for the cause. They found it in the
hordes of caterpillars that had moved in to feed on the roofing
materials. Why? The 1lzargs were gone, and -the 1lzard5, as

well as the roaches ate caterpillars and had kept them in control.
One simple change in the gcosystem had set off a whole chain
reaction.

From-Laycock, Let the Wild Ones Stay Home.

Have.students identify actions they or others have
aken thit cauéed unexpeitéd chaﬁges or outcamesi

1%
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o have students examine dependencies in their community and
n the school site. - ]

Think of 211 the different people who contribute to
the school. Have the students list who these people
are. As they suggest them, write them on the board
in a circle. Starting with one, ask if this person
needs or depends on any other person listed on the
ard. 1T there is a dependence established, draw
' a lina connecting the two. Continue until you go
311 the way around the circle. What have you ended up with?
What if one of the people in vour web wasn't there any longer?
tht would the effects be?
Now do a web of ccmmunitv occupations. Gather a list of different
occupations (the jobs of your students’ parents could be used)
that people have in ycur community. Write them on the board in
2 circle and again 1rah the lines that connect one with aﬁ@thér

as an 1nterdepéﬁdénc}
=3 F\l-‘ é(:’l‘ﬁ’f-;\ .

created. Try taking one away (e.g.,
What happens?

w ‘J\

= ’f-‘"\
gcarbag

Any community, natural or human, is composed of producers,
consumers, and decomposers.

Producers - green plants which convert the sun's energy to food.

Consumers - animals who eat the green plants, or eat other animals.

Decomposers - plants or animals who eat dead producers and con-
sumers, breaking down and recycling them in the
process.

in

Introduce these concepts, and give examples of-each. Ask the
students to come up with examples drawn from natural communities.

You may have to help them understand that plants 'eat" the -

products that decomposers break down.

Now return to the human community of the web and 1ist the human
producers, consumers, and decomposers, and their needs. For
example: :

BASIC NEebkSs

FARMERS : PLANTS  So1L, WATER , SUN, AIR,

HUMALN (oM SIAVIER S Fernuizes, LvesToL K

PEOPLE ) , .

(AR Feal, SHelTeg. (LoTHES , SUM, Al .
HumalN DEOMPaSERS WATER , A S, CARE

GARBAGE COLLECTO rs .

SewAbe TREATMENT PLANT GAS WATER , ELECTRILITY, S01L , WATEK,
LANDHLL [Durap AR, SUr, AMIMAL DECOM FOSERS

LELyeLIN & CENTER

List the effects of a garbage collector strike. Identify
the kind of workers who would lose their jobs if everyone
stopped using cars tomorrow. What would happen in the
natural world if there were no decomposers?

ag 1Zu
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pose we reduced the histor earth to a
of 300 feet {(i.e. footba As we walked
is 300 foot path, individua presenting
the sequence of earth's evolu he arked on
the path with colored flags. nt do you

think humans will appear?

our walk ;hfough time we see no life for 79 feet.

Reginning

At the 80 foot line single celled 1ife appears. We move on to
the 125 foot point at which time the first vertebrates are

secn The first land plants appear at 160 feet. The first land
vertebrates, the amphibians arise at 190 feet.

Dinosaurs march onto the scene at 215 feet and remain until 270
feet., In the meantime, the first birds and mammals qppear,

The Grand Canyon is formed at 290

remzining, humans have not been seed

remaining, at 299 feet, the first

up At 299 feet, & inches, stone age peaple appE At 299
feet, 11 inches the calendar begins and civilized penple ma

the scene. Within the last inch, Columbus discovers Amerlca
and the Declaration of IﬂdepeﬂdEﬂLE is signed.

L1fe has ?xlStEd on earth for some 200 feet of our
walk: humans have been here for less than 12 inches.
The Dinosaurs dominated the walk for 55 feet; we have
dominated it for less than two inches. Yet sometimes
we look condescendingly upon the dinosaurs as unsuc-
cessful animals that could not adapt. If the path
were to continue into the future will it show us here
55 teet from now? tht have we done tD the eafth iﬂ our %HDTt
1T e ?




Jmin

. ,

oo =

R
L]

=
o
rt
i
-
o Bl I 1]

[
L]
i
>
—_
* U

rth by inhabit
and a time lar
{ one 1ct ure

W
0
- O

I
+
L
o I
o)
-y
e

e ple o]

oy

ey
o

-~

(]

t

o
-
m
1
" i
=

e e 1T

lnl

Iy
e e
o

—

i

earth

iy

m
o
m

oo

[ S
r+
by
o

L O Fh
3
-

Mo
K

" T o n
e

e

= F D QO —m
|
A ol R S
LA
a1
[
i O

- [
Wi b ]

bex
0
e Rt

o‘
) LW e

[
e
o
iz
o
i
Ly
b
Pl
(]
“
-
fad
+ 0 LD

bl S

[—
=
~—j
~ M0 3
o]
Lo
rt
o
rt

oIS ke T
o

"

mllllan VC r:3
e

s O
T by

o

ferine
=

+
Al
bon N o T T T T
a ]
—
‘F

-, 1Y

jo gl |
Y e .
[pd

-

T

the gh@w at midnig runs it without
I = T 3
1 T

-
=
r+
L
H
!
o

el
r+
pia
o/
o
=
o
[
et f
=
[l
Q
Lo’
rt
=
m
o R
5

=
e
&
i
o e
rt
-
o [
o
1

M
=
00w
el

O RMm O LW oo = ey

~
[

j
@

[
i

showing any
app-ar early
in May come
the first land pldn

,'fh.

e
[ -
1

L IV
e
e

]

,—-ﬂ.
H

o
e

e

[

rt e
A BT
-
~
o
-
.
—
g
(]

Ty v
[ o ' T i T
—~
ORI

= o
o
0
[y

b
o I R A
o]
-
m r+ 2

L B v
m =3 M

R

L]

o

[
=R
m o
o
m

o o it AT B e B I S A7
=
H
]

= B s hﬂj“nww

LR
Iaduw]

o IRV IS |

e
(S

>Qo g

D 3
L o

T e
o g
=
—

i

[T i
[y e
T A

rt QO
c

Ly S

U3 T i3
[

Tt

=]

o e NS
o
ot W nd e

el
-t
i

-

I SR I ST vl B B S

b s
QT
D0

I B W e T
ot

H

i
LB T o B e PO
fa

Ly T R e i g

o
T W

e

L
=
s 3
Mo
-

m o
o e e "ot
= '
L
(]
o
s
L.

o
rt 2
™

ER
00t
tn
o
0

foT o e r
[o e/ I TN ]
i

[

rt

i

oo
b
Lyl
E\
fon
o]

r+
g
o
-
o
o
b
‘o‘

evolutionary developments. Christmas
us the Colorado River be;
1e vaguely unecasy realiz

bl
ct ot

le] ,_] i ;,_4‘ N

e
LT

"

LIS Rien |

1]
-
oCom
G
[l 1+ B o

O Stk ® et Yo
o
= i e

e { e
-
po a0
i 7

[

>0
)
et
Z,

,
o
i

< o
[ ol s SR

i
ion that the

-r‘l'

w
—
=

"

R
e
P
I

[l
L]

L]
o

ast day of the year. Sunddenly, about
shows us the first man. During . Ie

e
e
05 Mmoo

A=
i

<

o}
=
rt
oy
33
R
~
(o
i
~
Q
=

TE HeRe R e 3
L el e T

[ R

i

I B

et
o 0 ‘O m

Fir]

LR M A Tl A IR ]
now o o
hay

o j
[ Raw

TR N ol We

1T e
=
<
v
r+
s
=
4]
L

Q<" ot e
<

B
men and women becom
men who make more re

i¢ soil appear. Five
n e, “the Christian era begi:
Columbus discovers America. Sever

Declaration of Independence was

o ol B Bl

< Hy
oW e O
s

U“umw

me
[
o
o]
C
r+
o
et
o
o

m h—-I
j‘
o

Ll I

N e od~d0 e oy® ot
EI3HDS OO MW A A W

%%mdmah rt 2

ned stone implements and
Six miﬁUté% béfare the end

rt

i e =
i)

o H‘u

[fjed
L R
=

onds bef@re the end, the

H"dﬂwmm‘m
Q.0

W
m‘m

Life has existed on earth for some gl n s
humans have been here for about 12 hours of that a
dominated the movie for 70 days; humans dominated it
half of one day, so far. If the movie continues int

it show us here seventy days from now?

H&u
+
oy
[
o+
-
L]

for about

Adapted from The Green Box, Humbolt County Office of Tduca tion

Iqnd 1BJ

ERIC

Aruitoxt provided by Eic:

author starts

ooy
o
P
w
o
T

: after-
om the polar regions and then
By suppértlme man is still not
o'clock in the evenlng, varied
q uite prominent in the picture,

i

he year,

=

uns on hlthout

]
;,._J.
[y
m
ja T
0]
~
’:I
;j
"
L
H
n

the

Df July hefore
life on land.
the amphlb,lansi
middle of

=
4+

~
r+
5
b

December, we see the mammals dominant;

nning to cut its
n

year

we have seen no signs of man. Day follows

noon

*

of

iy
o
¥
=]
O
o
-+
-
]
Q
iy
=
o]
<
[
‘ﬁ
L
« R
"'1

one—
will



Cﬂ/ﬁl@nﬁ DAC«WB@OLQY E'ﬁ

Children are often divorced from any comprehension
of food origins. This activity quickly clarifies
our interdependencies with other forms of life.

*As’ children begin their lunch, ask:

Lr]

Who is eating roots? Who is eating leave
(carrots, lettuce)

Who 1% eating something from a tree? (apple, orange)

Wiho is eating ground baked grass seeds? (bread)
Who is eating bird, cow or pig for lunch? (chicken, butter)

*To develop broader concepts of food chains, ask:

wWho 1is eating water? (raw frult or vegets

Who is eating sun? (trapped light, e.g., in green leaves)
Who 1s eating so0il? (minerals in foods)

Who is eating manure or compost fused as fertilizer on your
vegetables)

[ TMEATING sung? N
( T ’f*‘a*c?m’:’i‘ T WA <
A TuNA SAuDHICH

L b iy

Adapted from Manure to Meadow to Milshake, Hidden Villa, Inc.
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Have each :tudeﬁt select a lunch item and exploe

*What season was it probably harvested or butchred?
If vour food was not pizked recently, how warsit

stored? (dried, canned, bottled, £rahén, piciled,
t

stored in root cellar or attic) If we are unable to
preserve and store foods from seasons of great harvest, (vinter,
spring), what would happen to our population after lean hrvests?
*Transportation has helped man transcend local seasonal linita-
tions. Who has lunch food grown in another climate andtrans-
ported here? Where is the food from? How far has it tiveled?
In what season was food raised? Who has a lunch that trwveled

over 1,000 miles?

Example: Danish crackers, Florida oranges, New Zealand lamb,
Guatemalan bananas. -

Who has a lunch that has traveled less than 500 miles? fhat
would our lunch consist of today if we ate only f -esh foods?
Could we eat bread in the winter? Apples in the Sprlﬂg’What
would the California Indians have had for lunch today? Mike a

menu.

Example: Mint or sassafrass tea, smoked fish, trail snack:
dried chia seeds, madrone berries and blackberries.

*What farming techniques manipulate climate to increase plnt
food production? Find a food in your lunch that is affeted.
For instance:

Irrigation®of fruit and vegetable crops during the hot dy
California summer. .

Smudge pots and fans to prevent winter frost from killin
citrus crops.

Greenhousing: creating summer in winter for tomatoes and
flowers. ‘
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ower scems so unigue, with its own special beauty. But they
composed of the same parts. You and your friends are all
but wvou all have the same parts too: eves, €ars, nose,
, horns...oops!
— ‘:-xf‘éa

) B
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This ygame has students dissect and draw flowers to

about their parts.

-

I

et
:j

#*Each student should go into the garden and carefully
1

collect one flaxer, preferably one that nobody else has.
(If there aren't enough flowers to go around, have

students Share),

*When t heyv are reseated, ask them to look carefully at their f{lower,
then 5 pend five or ten minutes drawing it and coloring in.

Now let < look in a little more detaill!

*Ask th e students to gently take their flowers apart and draw each
part. Use this drawing as your guide to flower parts, and discuss
the fu nction of each part.

N._U‘
O
‘7' -—
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Students should examine, draw and’label the sepals, petals, pist
and stamens.

als, and are usually green and photosvntheti
om the sun),

t and is composed of the stigma, style

: V. ie pollen lands on the stigma, travels down

the style, and fertilizes the egg in the ovaryv. The ovary

is the site of fruit and seed formation.
The Stamen is the male part, and is composed of an anther and a

- filament. The stamen is where pollen is produced.
Usually the pistil is in the center of the flower and
the stamens are all around it.

Note: members of the daisy family (Compositae or
Asteraceae) have composite fiowers: the "disc" flowers
in the center and the ''ray'" flowers (that look like
petals). Each disc and each ray is a separate repro-
ductive unit, with its own pistils and stamens, though
many of them are actually sterile.

What is the name of the pollen—bearing (male) part of
the flower? the female part? What part of the flower
swells to become the fruit and seeds? List the things
that would change if, starting tomorrow, there were no
more flowers. )

Flowers are the reproductive parts of plants. Their beauty and sweet
smells attract the birds and insects that help spread pollen to other
flowers. :

Who exactly are the pollinators? Let's zoom in on them in Flower

Power, Part II.

205
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ANote gyrasses, corn, etc., ternd to be wind polilinated. Since
they relv on the wind, they don't have to produce showy or scente
flowers to attract pollinators. - -

*Divide the class in half. OCne group should be Pollinators, the
other Flowers

*jesi lower group to a flower ''type."”

L0
-
I
iy
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b=y
it
t
Iy
T

1
*Have them write on construction paper a short description of what
tvpe of flower they are (i.c.: Bright red, no scent; or white,
very sweet-smelling, etc.). Pin the descrlptlon to tH21r ahlrt.

*Now take the pollinator group aside and whisper to each pcllinator
their new identity (honevbee, wind, bat, etc.).

*Then have the two groups mingle silently until each pollinator has
found his or her "right'" flower. {Thev will undoubtedly have to
refer to the chart on the board). Remind the class that there can
be more than one pollinator to a flower--some pollinators will
like the same flower. -

*5ince the Pollinators have no identifving tags, have each Flower

guess in turn the identity of their pollinator ("I'm a bright red
flower, so you're probably a hummingbird!)

Most scientists believe that flowers and their pollinator
coevolved. That means that they changed over time to

suit each other; they adapted to each other. How does
this coevolution benefit the flower? the pollinator?

During the game you probably noticed that often several
pollinators like the same flower. For example, often
bees and butterflies visit the same type of flower. How would

that be an "advantage'" for the flower?

——1 *Now go outdoors and have the Pollinators find a real
flower they 1like! Then ask the Flowers to look around
the garden for their real pollinators. Can they find

any bees, hummingbirds, beetles, or wind?

*Go outdoors with students and sit quietly near some
) flowers. Watch carefully. What polilnat@rs do they
observe? How long do they stay on each flower?

ol Qdummtmwy:
ol
O
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=] den to abserve for
5 the habits of
, n this nabitat. A
the living organism
or sects and plants
t= ter and food for each
¥l 1d gzet as close to
iet, ard disturb the
¥Have each student choose his/her own
or a natural environment. Their spot
on= or two mature plants. Aveoid "yi
insects which viszit each plant brief
¥Have students observe spots until they dis=
cover at least three di inzects. They can
carefully logk under le plant, and in the sc0il
around the plant. .
¥Have st nta draw =t in2luding the plant
T and the insects' lo to the plant.
¥Have studentzs desc cheir journals: what
does it lock like? ; where does it live?.
"under the leaf, in es it eat (the plant,
I
200 1 ; .
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wnicn nabitats had the largest variety of in T
What kinds of insects were found in more than on
habitat? What does the plant provide for the
insects living arcund it?7 What do the insect
provide for the plant? How could you control
insects eating your plant without destroying other
insects in your habitat? Categorize insects and plants in
your habitat as helpful or harmful to your plants. Explain
vour reasons for-putting the insects in the different
categories.

.y

5

t guides to research the name and habits
ects in the habitat. )

#¥Collect a sample of ezch insse abel
it with what it eats, where it

relationship teo humans.

to mount. L
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matoes and they don't
seem to like being very close to them.
They take up too much of their root
space and also seem to make corns a lit-
tle sicxk. "Well, we'd better see if we
can find a plant that gets along better
with the corn (refer to Companion Plant-
ing Guide, p. 38-39). American Indians
used to plant pole beans alongside with
the corn. The pole beans uzed ths co.n
stalk for support. The beans didn't
strangle the corn and they actually
brougnhnt nitrogen from the air into the
ground to help fesed the corn plants.
Well corns, what do you think? Should
we let these beans lean on you for a
littie support if they come thrcugh with
the snacksy The '"bean people’ enter the
garden. Orly one t-ran plant to one corn
plant, please!
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Scen ill have a problem.
It looks like there is still room for
the weeds.  (Enter weeds again.)

#pct III. Scene 1. We'll : ve to find
.another companion for the corn and bean

dynamic duocs. Let's find a plant that
is low to the ground, doesn't need too
much light and one that won't put down
deep roots, like the corn and beans.
We've got to fill in pretty irregular
spaces... What about squash? They have
broad leaves, don't need too much light
and the Indians planted squash along
with corn and-beans tooc. Have students

‘emulate squdsh plants by squatting down

on thelr haunches., Fill in the empty
spaces in the garden.

Scene 2. Okay weeds, ready for the last
try? 11 right, but where will you go?
There is no extra space-in that garden,




s sure herd {for wseds to grow
the squash to get sunlight. Even
gcious bindweed would have trouble
ng a home in there.
orinciples planting
become a ol ee Ccrops
"tably, supp 1er, and,

T

prevent weed growth? What
ler when choosing companio

= = 7

3 e i
can wWazeds grow easily in a field of corn?

i
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paper, sci rdboard tubes,
f )

), planter box

Students Will create their own crop plant then place
it in the garden to dete mine the effect of its shape
on weed growth. One w ., that plants protect their
food is by their shape. Some, like squash, might
grow big broad dleaves that make so much shade that
weeds don't get enough sun to grow. Another plant,
like parsley, might be short arnu skinny, but it grows so fast
and close together that it leaves no room for weeds. What we
want to find out is how the shape of a plant can affect the

e me s b b £ cemoad o= 3o = e o= mpm el 3
growth of weeds in the ares around it.

¥Have each student design and construct an imaginary crop
plant. Encourage a variety of designs--tall skinny ones,
short fat ones, ete. They need not be models of real plants,
and the students can make up their own names for them. In
their design, have them consider: how-the plant will get
light, and how the shape will protect the plant.

¥Next have the =tudents prepare a bed of s0il in a planter box

13
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prepared il 2 one nt: 1trol to sse
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PLOT 4 PloT 2 PLOT 3
*In plot #1, plant the radisn seeds six ilncnes apart with rows
six inches apart also.
¥In plot #2 plant the seeds three inches apart with rows 3
p
inches apart.
¥Tn plot #3 plant the seads one inch apart with rows one inch
apart
*¥Jat=r each plot exactly the 3same
¥jezd tnha plots completaly at 12 days
¥Then walt two weeks and count the number of weeds in each
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#; lizing 251 Tnis demgnstrates thne principle of
zrieren rden systams are designed to eliminate

zo mich e; for unwanted plants or weeds. The exper-
iment has planted so closs tvgether that when they
get larger 12ature, they will be crowded. To continue
the experi > cetermine the optimum spscing for mature
plants, th ish 2o thes leaves just %touch until the
plants res=s V.

2h plots have less weeds? Why? Name one resson
15 good to plant close together. Name one reason
is b How can ycu find the best distance to

= between plants?

& OF CeNTIViETIs | 4 of weeps
| BETWeeN cavopies ’

S

b,
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ne f = 30 introduction: -
Fou e = imes protect
focd dog 01 £ comes
t o odin o vou = &
migh otecxt 1 the
51 sun, ds Lo s

Since they can't gro. cme pla

discovered their own er plan ant

their food. Sometimes d by prev our

crops from growing next L. = - ~ — -

But other times, a arop £ -

is tnhe one thnat glves o =

poison so0 weeds can't g

underneath it. In this son,

Wwa2're going to see 1if we can

find plants that protect their

food by keeping weeds from

growing near them by producing

their own weed poison.

*Divide students into experi-

ment groups of 5. Give esach

group four e-gallon contain-

élﬁ.;-,

*:'aye each group fill) tneir

containers with regular garden

topsoil dug from the same area.

*¥Have each group prepare three

types of slurry. Finely erush

leaves of one ofthe following

types of plants: eucalyptus,

bay, pine, tomato, sagebrush,

tobacco. Dissolve the leagves e s ———— S— -

in water 3o tne mizxture can be poured thurough soil. Label

each container of slurry.

2.07F 14;
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roup nave a container where no weeds sprouted? I.
ws that the plant that was crushed may have some
n it that acts like a poison to weeds. Have the
ock around the rest of the school grounds to see if
ind any plants that have notning growing beneath
slurry allows no weed growth? Why? Why is
important =zdaptation for some plants? How
help us in tLhe gardea?
""" ying the slurry with no weed growth on
the garden. Record the results.
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There wouldn't be a= nmany
exumple, are needed
; Y 7

L o pollz
cuvumber

P Ew.

No heney or silk.
1

No burtert

No mosquito bites

much much more. lnsects are really very important teo life
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v drawing an insect and labeling basic parts, students
earn the important features of insect anatomy.

*Copy the accompanying drawing Df an insect cnto the

Hel
hlackboard:

1) Six JOJnfed legs [néteifhat spiders, which have
eicht legs, are not insects!)
2) A body divided into three - main parts: head,

thorax and abdemen. .

=

3) A pair of antennae. )
1) Mo=t have wings - usually tw@ ﬂ_;is “\
5) A hard outer covering called an exaskeleton. :
*Ask students to list as many differeént insects as they can
{eg. mosquito, beetle, dra gcnflv), Thewv look very different,
don't they? Yet they are all caliled 1n5ggts,Aand have body
parts in common. , 2
*Have students pick one of the insects fTomkﬁhééli%t .and_draw -
it, labeling all parte. Make sure they inc ludé all paff§

listed above.

o

fat

A moth and an a: 1t have many character 15t;cg in common.
What are they?. . ’
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opment until
(Note: the egg
first batch of
thzt allows 2tu-
t observed.
ife cycles and
ar ar Ulooded gr =
2 spaci
water .
manner of swimming has
gglers must breathe
icles thrust up through
. on algae and organic
usus resent in the water.
ul ent from most other
2 n be seen swimming t
e} a. In this stage, the
g thorax.
Adults: ezmerg skin 3L the surface of the
water, and ca lass sides of the jar or
even on the w 5 C e, and have rela-
tively thin a antennae.
¥Irtroduce 2-3 (available from mosguito
control center serve the changes in the
mosquitn popul 5 population is controlled by-
introduction o A Observe what stage of the
life oyele the fizn Pest manapgement methods (both
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Let Spot stay in the
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1er f‘or 24 hours Observe
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insects! this
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£to the students:
for gardens to have plants that
1 weeds can sometimes help
nis lesson we Wil® examine one
garden can reduce crop damage
Mot all insects are pests in ocur
3 help by eating insects that
that eat many vegetables, so0 we
i in our garden. One way we
to make sure our garden
nes and enough food. 5o in
ind out where ladybugs like
~ |

e
]

into groups of students

or ladvbug hotel in a large

The = V€ they want, as long

oro 2 weeds. Have each gro

pla nsplant the seedlings into the terrarium with
thr the bottom. Let the plants grow for a
Fay

to guess what plants the ladybugs will
room in the ladybug hotel. Now get a
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tempt to come to a consensus
;ould choeose to retain if the
This should be the source of
agree on the one mo%t important
# Ask each student to draw a
they should list their family's
s¢ should be listed by room.
and abuses of energy in their
suming gadgets necessary? Why
uld be eliminated? reduced?
go? Did they have the same
vle different? What can we learn

‘hat would
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NoooLa Coa My Some lImpact On
Behavior My Behavior Alot of Impact
Installing insulation Knowing what we want Walking, instead

from the refrigerator of being driven
before we open it '
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11.

Saver

People in our house wait until thev h;\:e a full load of Never
Llﬂthi‘; before doing the laundry: Sometimes
‘ Always
Our familv decides what théy want from the refrigerator Never
hefore they open the door: Somet imes
Always

30 or more mins.
20 mins.
10 mins.

uh

People in our house take showers for:

The thermostat in our house i=s set at ( pick closest one): an’
706
60

i

All the time
Sometimes
Never

[

‘eople in our house leave unused lights on:

at night: All the time
Sometimes
Never

I
-
s
T
ot
=
Uy
i
e
[nd
]

*‘eople in our house leave

7
m

losed when the heater is on: Somet imes
Always

Pcople in our house leave the doors and windows Never
1

Qur fireplace damper is closed when the fire is out: Never
Sometimes

Always

Don't have a fireplace

Not at all

Ceiling

Ceiling & walls
Ceiling, walls § floor

Mur house is insulated:

People in our house use a spoon instead of a blender: Never
Sometimes
Always

People in our house leave the radio/TV on: Always
- : Sometimes
- Never
2L '
- 4‘ ) TOTAL

R

J

1
-2

3
-1
-2
-3
-1
-2
-3
-1
-2
-1
-1
-2
-1
-2
-3
-0
-1
-2
-3
-4
-1
-2
-3
-1
-2
x,éf
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What will this scene

What huappenecd to energ 15¢
List foods which require little

Explain the difference hetween p
natural food. - 4

Make a 1lis
cnergy t

on vour 1i
move, or d

1f to mak lf

- ¢s the ener i
living thing? Explain.
Next, make a list of five non-living things that move.
Try to [igure out what type of energy causes each one to move.
Decide whether movement by a non-living thing can ever happen with
energy that the object itself has made, or whether the energy must
come f{rom something else. What do we in the US need to buy from

other countries to give us some of the energy we use each day?
What non- 11V1ﬂg things are moved by this energy we think is so
very important?
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ERIC

Aruitoxt provided by Eic:



C

1t bhe
.

Woidl

Draw a line on the board with 1 at one end and 5 at the other
end and 2, 3, and 4 in between:

T2 3 45
e each of the extremes (1 and 5) as though they are people.
will have a name and at least one "energy-rela ated" charac-
Tic.

Tell students that you are going to ask them an energy-related
on. Then you will describe the kind of person that would

the continuum.

Have students answer the question for themselves by deciding where
they would be on the centinuum. mple:

of the continuum is Barry Bulbsnatcher.
ht bulb for his whole house, and he
und from rov.1 to room,
is, 'How do you use electric energy?
ectric who uses energy as though it

neve Ir are you Barry Bulbsnatcher who
afraid of using too much energy that he only owns

@

243 16
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"How do you use water?”
i1  Stanlev Saver. He doesn't waste a drop of water.
He even uses the water when he changes his goldfish
bowl to water his garden.
#5 Walter Waster. IHe figures that he can afford to
payv for all the water he wants to use, so he hoses
down his driveway every evening and 153?@% a sprinkler
going near his window all night because he likes the
sound of water running

"How do vou feel about air pollution?"
#1 Pure-Air Paul. He is so opposed to air pollution
that he takes short breaths so he won't add as much
carbon dioxide to the air.
#5 Polluted Polly. She is so uncaring about air pol-
lution she burns her trash in the back yard because she
doesn't think to put it out for the trash pick-up.

Create your own. Children can think of many other
examples. Each one can lead to good class discussion

on energy and environmental issues,

Discuss what was learned through this activity, indi-
vidually and as a class.
24y
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*Game 2 - Evew;onc still works in Near-Town.
How can you get everyone home?

oy

)

3
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Evervone works in Far Town. If ¢
everyone home, think up some new
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VOLKSWAGON RABBIT ? FORD LTD
29 MPG - Carries 4 : | M

teps per Pret:zel)

[

G - Carries 5

R ——
[ ]

(¥

CHEVROLET CHEVETTE { FORD PICKUP TRUCK
' ies 4 12 MPG - Carries 2

(32 Steps per Pretzel) ; (12 Steps per Pretzel)

DATSUN B210 CADILLAC ELDORADO
34 MPG - Carries ¢ 13 MPG - Carries 4
(34 Steps per Pretzel) (13 Steps per Pretzel)

E VAN PORSCHE
15 MPG - Carries § 17 MPG - Carvies 2

(15 Steps per Pretzel) ; (17 Steps per Pretzel)

CHEVY LUV PICKUP
25 MPG - Carries 2

(25 Steps per Pretzel)

j VW BUS
| 22 MPG - Carries 7
(22 Steps per Pretzel)

2Y6b
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Read the
Jivide t“
OWNET S,

JOWID Oon

should 1 105
List on the board =0 that
sont for each group explain

reasons for the

“ ‘,‘{ ‘jiC"v{ T'-"!‘ "';*U;‘d_, { :;’;‘::
s on which cuts xslll be more bhenefivial
WEile an enerdy saving poli I,L_\' for

Jifferent pai
Have the two groups age
;thnlﬂ A= 0o

fAf away frem the { 2 1d.
‘QDFL“ drave tns same car veal
. 3. 3 =0

Irg Wits
= bl T R
;hg‘ wore tr
They

oWy WS uluf
of electricity,

tric line Lvmlﬁ' Fro 3
well which uzed >lectric iﬂjﬂp tG Hup[

to Same-o-Same-o atter

Then one day J.P., the daughter of the
four vears of college the fir me-o-5ame-o ever to go
g A busis ing.

Agency for herself.
e convinced them that
This would mean

5&195

The new car dealer was J.P.'s next visit., .J.P. told the dealer that through
advertising, he could convince pcople that they neceded a bip, new luxurious
car. The plan would make lots of monev for him.

next. J. P. suggested that

| awl more outside lighting, and more
convince people that more lights would
and outdeor cntertaining would be

The landscaping company of Same-
people should have more plants
outside pas barbea
be zafer, more plai
more fun.
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one well.

from itrs=

should bhe done,
, She
”EOD,'
id cut

should
t he :mm' nt

update his packaging,
}wDUlfj mcﬂ-‘ Ln’ff er

TOWN W3ds now
v o punp water
to discuss !

said. 'Maybe we shouldn't water our
aid the people with large lawns and

down on the lighting for businesses
MDA 1 .
Roa,

nogss ~

wrj\ [
")

e A 1 e
=aid th s

=T
L

The people of Same-o-Same-o dicn't want to cut down because they were accustomec
hs'

20 much money. Alas,

w'th S0 mn\ problems,

548

17

4

The husinesses
such pr@hlem
when hefcn’e evervone was always happy about being the

of

didn't want to cut down because they
Why are the people so unhappy,

story. Why did people change the

to energy consumption after J. P.

the mayor <all a town meeting? What
2

the town meeting?
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Ditto the energy tickets and giv 1 studen

students put their names on each et (kidg can cut out their
ewn. Hach tilme the student tarnes a trip, it cosls one energy
tiiket. Place a box by the door and have students deposit

ticke ts.

Keep a record of how many tickets the students have left at the
end of the dav. Which students are wasting energy? Which
students are cons. rving energy? How 2r¢ they doing it? Discuss
energyv saving ideas for trips in the sc¢iiool (e.g., at recess I
could go to the restroom and get a drink all for one ticket
rather than using three tickets). Stress the idea that in one
trip we can accomplish several things.

At the point where student ticket suppiies begin
running low, " discuss the idea of running out of"
tickets. There are no more energy tickets. How

will we be able to finish the week without running

out of tickets? What can we do to save? How wiill
saving affect us? As the students bepgin to feel the
pressure of caﬁserv'tion, relate this awareness to the
actual use of energy in the "real world".

Have the students write a story: 'The Day the Encrgy
Ran Out'. :

{ ADMIT ONE == |

SEENEREY (15F, S
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who 1i the town of Fairview. Many
hove ¢ ed to the mavor that the air

0

it used to bhe, gas

O e S

, s £ sts too mu;h ﬂOi:é 1

t ch, etc. Because she is ru
D, Hd', the mayor, has decided T n .
{immediately, if not =ooner!). & d
automobiles as a form of transportation h
Gotta Gearloose (world famous inventor), to desig
of transportation that will not pollute the air.
Think about these questions before you begin:

*What kind of energy will your new form of transportation

on water,

HDW SSEE is it?
*How often will it need to be repaired?
*What will you name vour creation

dC%LTlhlﬁ it.

ation with the class. Answer the
your presentaticn.

“ficient town of the future.

L]
o
y
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RECY (LI h How 1is 1
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the pape have any end?  Trace
3 ich step in the cyvcle
. If the paper ends ur
of -cvcle? Why/Why not?
= to make o list on the'chalkboard of items
veled. Which memhers of the class alreads
0o recyvcle? Wwhat kinds of things do they collect?
i A Tl the students in the class
r t on the board of these
he film Recvecling Qur Resou =5 (10 minutes). Afterwards
ic = ¢ in depth the concept t recycling as shown in
the t'ilm. How can recycling 1p solve problems of pollution,
n v shorte overcrowded city dumps, and high utility
i avec money by recycling? Predict what kinds
in the future {(near and far) 1f more
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When we recycle
paper, or anything else, we
are. keeping that material in
the CYCLET  Anything thaf ends
up th the $5E P‘ﬂf:jﬁfFﬁF the
cycle, which means we are losivyg
valvabple r;zf@u;;sg i_’ €nerz ,iani, and
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13. Give B‘F{;fﬂr@‘?’f’?\ Clothes “~ Someone =maller ¢ 3
4. Remind your friends fo recycle P 3
5. Revse glass jars in voor Kifchen I ;
(6. Give magazines 4o other people atir reading ?oo3

3

3
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demonstrate how ncw paper is made from urcd papcr

aEugLEt (plastic tub), blender, sheets of used

Uy writing paper (white), screen fine mesh - 9" x 13"
or as large as it can be to fit inside the pan, pan (large
as possible, at least 2'" deep), piece of cloth (old bedsheet),
sponge, sunshine, "Pounds and Mcunds of Paper' drawing.

*Paper that_has been used once can'be recycled and
made into/new/paper. How do they do this at a
factory? Guess the steps involved in remaking
paper. (Write these steps on the board for later
comparison.) Discuss the "Pounds and Mounds of Paper”
sheet with class.

* How fo Make Faper:

*Tear paper into very small pieces.

*Fill bucket with warm-hot water, add paper.
(ratie= 1/2 paper: 3/4 water)

*Soak the pieces till all are soft.

*Fill blender 2/3 full of water and paper mixture.
*Blend until it disolves into a thin pulpy texture.

*Fill pan with 1" of water and set screen inside it.

*Pour the watery pulp onto the screen.

*Swish-shake screen UNDEE water tospread evenly.
(This is the most important step. If the layer
of paper on the screen is too thick you will end .

up with cardboard instead of paper ) -

*CAREFULLY SLDWLY 11ft the scTeen Dut of tbe water.
Let water drip through. -

*Set screen on flat surface and place cloth over
paper pulp on screen. Press sponge on top of
cloth to get out all p0531b1e excess water.

AN ' *Place paper on cloth in sun to dry out.
v " “ *When dry, peel paper off cloth. Use!

. | | ! 19g
: 26D




@[ﬁj@ and MME")Q of [*F‘

That +on of frash we each throw away n a year 15 mostly
made up of paper and paper preducts. All those Big Mac
wrappets, Cheerios boxes, Kleenexes , and boks add up.

Amount of haper —
O T vt i 1 ye

..

f,:}' 880 Its. Yo lbs. 2e0ibs  [BOlbs. IO b
Paper Fod § GLASS MEML  Wood  Cloth

o favd .. Robber
Wastes Pléstic

: . Leather
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G’Ui‘:’:fﬂmﬁ Game

These questions and answers are a set of fun facts and figures
to introduce recycling. Why bother to recycle, you may ask?
Hopefully theze numbers will begin to show you that if we don't

‘tecycle we're needlessly wasting resources, energy and money.

Read these quc%tlons aloud to the class, and have them guess

the answers After writing the estlmates on the chalkboard go
Id back and compare the correct answers. Discuss how the students
] came up with the guesses. :

1. People in California throw away 46 million
tons of trash every year. 1If that much — L
trash were stuffed into buildings 70- [CDC) ijuﬂdlﬂji
stories tall, how many buildings would
be filled with garbage?

2. Of all the garbage that Americans throw fiC) /
away, how much is paper? (What %)

3. Is recycling a new invention of the last Hgn k &zﬁud
10 years? | U Jﬂ" *hg H i T al
E,ggi:laz@r aﬂd ﬂ;her :

4., 1Is recycling more expensive than using

new materials? No, Recycling costs less.

5. When an aluminum can is made (manu-
factured) from a recycled can instead = ¢/ - energy
of from new aluminum ore, how much %ij. saved
energy is saved? ‘

6. Can motor oil be recycled? T e, YES, Yes” i+ CAN
All paper products CAN be recycled. ) 77777 o
What percent of the paper people wuse @ﬁly (O 7
today is recycled? )

. 8. If 50% of the paper that is used in one Enou h,ﬁ‘;;;ééfffff

year were recycled, how much energy euﬁgmﬁy fo
could be saved? thW\Ehﬂﬂﬁ Orﬂ

9. A lot of our trash is made up of [
packagings, from products we buy. .
(paper, plastic, cardboard (ex: = a l{C)A

cereal box) What % of our trash is
made of packagings. e o

10. How many trees are cut down to make lf7 -
1" ton of~paper? / +ﬁ:e§

11. Which of the following items does NOT TWE gmﬁg soda
decompose in the dump? [ The othes
*cardboard box *apple core *nail Container::

oo : T JU5+ hke 'hme )

*plastic soda pop container 7 o A
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S0 vou think wecveling is a great nle:;; and vou want to know how
You, (ves vor), can start a recycling propram at your svhool?l

Here's the Life Lab recipe:

Step 1. Take kids = 04 pounds
Step 2. Add sagar - 2 1/2 cups
Step 3. Blend in well crushed aluminum - 4 tons
Step 4. Stir till smooth, (or 150 strokes).
5

Step 5. Bake in solar oven at 909 1,

Seriously now. . . Recyeling at your school is one ol the most
concrete ways for students to apply their new knowledype and_ ideas
from many ol the scicnce lessons in this curriculum--cverything
from cooperation, cycles and change, values, to energy consnmpt ion
Cand conscorvation. What hetter place to begin cxperimenting and

changing habits than at school?

The Life Lab Recycling Program began ds one ol the many projects
coordinated by-.a University intern. llere's what the prograwm

consists of: a recycling station, a student recycling lunch ¢lub,

’ a4 classroom and office paper collection effort, and school
recycling contests. It is designed tor (1) Get kids at the school

involved in recycling by giving them hands-on, motivating cxperi-
CNee. (2) Provide a convenient, close to home, drop-off station

for parents, neighbors, etc., to bring the cecyclables.

P

Our recycling station ceasists of a simple metal shed which houses
barrels and wooden palleis to hold the aluminum cans, Card-

board, classroom-office paper, and newspaper that we collect.

Kids from the recycling club take turns managing the station
before and after school. ‘The Recycling Club meets at lunchtime

two diys a week to play games, coordinate schedules, ctc.

School recycling drives arc held every few months as a way of
enhancing student involvement and interest, Classes c;umpcrtc to

bring in the most aluminum cans and the most ncwspape Winners

are awarded transportation costs for the local ficld trip of

« | | 266193
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their choice, In 1981-82 the school fééycled over 17 tons of news-

‘paper and 400 1bs, of .aluminum! (It's also a good fund-raiser.)

How do you begin such a program? First get together a student
Recycling Club at lunchtimes. From there, find or build some
sort of collection site/shelter. It will help immensely if you
have a local city recycling center to deliver the materials to
when your station gets full. They .can also provide you with

F

barrels for paper collection.
To recycle the classroom and office writing paper you may want to
set up boxes in each room in the school and coordinate a system

of getting them emptied regularly into the main station.

GOOD
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