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FOREWORD

Career education is 4 comprehensive, systematic, and whesive plan of instruction that provides each student the opportunity to plan and
prepare for 3 meaningid and satisfying role as 4 working member ot society. Occupational clusters, representative of the entire world of work
and asound which 1 career education system can be designed, were identified by the U.S. Office of Education. The 1§ occupational clusters are:

business and office cuttsumer and bomemakingrelated
marketing and distrsbutson envirconmental control
communications and media public services
construction health
manufacturing hospitality and recreation
transportation personal service
agribudness and natural fine arts and humanities

resources marine scicnee

This teacher’s guide is one of four publications developed by the Department of Agricultural Education, College of Agriculture, The
Pennsylvania State University, as a result of a project entitled “Career Education in the Natural Resources.™ The project was funded under a
grant from the Devision of Vocational and Technicat Education, Office of Education, U.S. Department of Health, Education. and Welfare.

This propect grew out of a need for materals offering strategies for implementing career development programs in the field of natural
fasoufces, a part of one occupational dustes area. Although there was an abundance of information concerning vocitional development
theories, there was an appasent shertage of materials offering strategies for implementing these theories into operational programs. This void
was causing considerable frustration to practitioners who were attempting to design and implement plans for career education.

The purposes of the overall project were: (1) to develop appropriate curriculum guides in the natural resotirces suggesting a
sequentially developed education program offering caseer awareness. career exploration, and job preparation, (2) to acquaint educational
leadership in all states with the curriculum materials resulting from this project and promote their use, and (3) to disseminate in the states,
copies of the curriculum matenals produced in the project.

Regional Workshops were held during May and June, 1973 in nine of the Regional Offices of the U.S. Office of Fducation in the following
cities: Boston, Philadelphia, Atlanta. Chicago. Dallas, Kansas City, Denver, San francisco, and Seattie. These meetings were sttended by more
than 300 clhssroom teachers, guidance counsel s, school administrators, teacher educators, and state education department personnel, who
were acquainted with the outcomes of the project. reviewed the guide, and were instructed in its effective use and implementation in a locsl
program. Participants made recommendations for improving the guide and for the purpose of meeting the wide variations in needs and practices
across the country. These recommendations are reflected in this final document.

Career awareness at the ekmentary schoo! level is generally an interdisciplinary effort to inform children in an organized manner about the
world of work (Figure 1). The material in this guide is designed to aid children in developing an awareness of the importance of natural
resources and some of the occupations that exist iss the natural resousces field.

Other curriculum materials resulting from this praject are:

Fxploring Occupations in the Natural R esources
A Student Resource Guide for the Middle School

Occupational Preparation in the Naturgl Resources
A Suggested High Schoo! Curriculum Guide

Naturel Resources Technologics
A Suggested Post High School Program Development Guide

Dr. Duvid R. McClay

Professor and Head

Department of Agricultunal Education
The Pennsylvania State University

i
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INTRODUCTION AND USE OF THE GUIDE

Flus gusde has o twotold purpose (1) 1o offer teachors 2 aquenced program of sugpested topics and learning activities in the nataral
resotres and €23 to offer mtonmaton raurding careers 1 the natural resources.

GENERAL ORGANIZATION AND PROGRESSION

Phe matenial an thes punrde has thece general divisions that are based on o wquential progressdon from kindergarten through grade sin. Section
A (grades K-£-2) enplires the warld of the chuld and divides this world into identefiable study groups. Section B uradex 343 deals with the
needs of bving thangs and selates them o the use of natural sesources. Sevton C (grades §-6) offers materiad that will help children become
anare of specific information about and interrelationships that exist among natural resoutces. Career information is included in cach section.

Fach section s subdivided into fopies, and caclt topic s broken down if to teacher information and suggested activities, The pattern within
Caclt sevtion 18 Lo go trom genteral To speeitic and to progress in ditticulty from beginning to end. Fhis xame patfern exists in going from Sectwm
A through Section ¢,

TOPIC ORGANIZATION
fopioy include : Godls, Activities, Workshieets, Teachier’s Notes, and an Fvaluation.

Goale: Fach tope starts with a goal statement. These statements are designed to give the teacher an idea of what the information and
actvities contained in the topr may do for the child.

Activities: Suggested activities for each topie are designed Lo be adaptable 10 almost any dassroom situation, Teachers are encouraged to
use the nstiad supgestions as o guide and to make any change necessary to meet particular needs.

Worksheets: Many activites involve the use of worksheets, These worksheets may be used either as masters for overhead transparencics or
avsheets ta be filled out or acted upon by the students. Where necessary, particulsr wosksheet instructions are incladed in the tost.

Teacher's Notest  Teacher’s notes are inserted wheraver the author felt that sdditional dasification. explanation, or rationae was necessary.

Evaluation: tach topie ends with suggestions tor determining whether or not a child attined the gonths stated at the hepinning of the topic,
Thes wugeestions are wristen i behaviotal terms but are very general. Teachers are ctouniped ta develop theis own criteria in alf
peromance obpctves.

USE OF THE GUIDE

Order and swequence ase necessary mthe organization of any guide of tus natuse. However, teachers ane encotraged 10 devehp their own
sequence of kearning events by finding out where their class is regarding nstural resource education and then choosing the appropriate series of
topies and activitees that will meet they needs. For example, s fifth- of sixthegrade t1eacher who wants to develop a natural resources unit with a
class of children wha have had litthe or ne matnral resources background may tind it appropriate to use selected activities from Sections A and B
to give the children the necessary backeround aformation.

The contimuum that exivts m the guide is i tended as @ suggested way 10 teach natural resources and reer awarencss to the child who stagts
in kindergarten and tollows the program threugh to the sixth grade. This, however, will scldom be the case. $ach topic, theretore, is desipred
not anly to be o pat of 4 logical progression, but alws 10 stand slone and he used as @ component in the development of individual teaching
units that will meet indivadual needs,




Section A

GOALS: After thi lesson children should

Be awane of the Tt that their world is what they hear, smeli,
touch, sev, and taste, and use as many of these senses as are
appropriate when oaploring the world around them,

Be able to recopnize shapes that make up their world.

Show evidenae that they value sharing ideas and information and
being clear and accurate in their visual and language arts
activities.

TEACHER'S NOTE: Fncourage the children to start their explora-
tion with the immediate things that surround them, i.e. their desks,
classroom, school building. Lo on from there to the world outside
of the school The activities will be based on the multi-sensosy
discovety of simitarities and differences,

ACTIVITY 1: Using the Senses to Discover Shapes

Put 4 or § items with different <hapes into an old sock (sample
items: a marbk, a pencil, a small dblock, a large nut). Pass the
sock around and let each child try to identify the shapes/items in
the sock. See figure A-1.

Fgure A-1: Hidden Objects

Ask the following questions:
What kind of shapes did you find in the sock?
How did you keam what was in the sock?

What other kind< of things might you learn by using your
sense of touch?

ACTIVITY 2: Lcaming With the Fars, Nose, Hands, and Fyes

Lot the chidren explore their classroom and ask them 1o be
ready to tell the rest of the class about samething that each of
them found. (This may take place over several duys or wecks
untif each child has had the opportunity to describe his object
and share a drawing of if,)

ACTIVITY 3: Sharing Intormation
Have the children describe something that they found in the
activity abowve and tefl how it looked, smelled, sounded, and felt.
It may be fun for the rest of the class to try 1o puess what is
being described,
Q
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ACTIVITY 4: Faploring the Workd Outside

Take the children on a short (20:30 minute) walk around the
outsite of the school bullding. Encourage them to explore with
all of their senses and try to find at least ore thing that is -
particularly good for each sense, Worksheet A-l may setve as a
good guide for this activity. Show the children the worksheet
before they go out s0 that they will have some idea of what they
are really going tc be looking for.

Smell - Air, cars, flowers, garbage cans, grass, tree bark

Hear - Trmaffic, birds, airplanes, talking, footsteps, dripping
aater

Touch - Buildings, cars. tree bark. anything that is safe to touch
See - Shapes, szes, colors
Taste — Air, wates

ACTIVITY §: Sharing Idcas, Using Visual Arts

As soon as the chikiren come back to the classroom, have them
fill out Worksheet A-1, or ask them how they might share the
o~ things they discovered with each other and with anyone else who -
might come into the classroom.

TEACHER'S NOTE: The answer to this question may be an
indication of how the chikiren view the function of art. If they only
mention telling someone sbout thelr experience, then take this
opportunity to: (1) reinforce the idea of sharing, (2) point out that
pictures are onc of the best ways to share our ideas and discoveries.

Have the children seleci some of the items from worksheet A-1
and draw harger pictures of them for the dewelopment of a
display or collage calted “Our World™, Put a8 of the pictures on
a display board and have each member of the class “explore™ the
display during a general class discussion of the things that go
together to make up the child's environment or world,

TEACHER'S NOTE: This activity may be very helpful in determin-
ing how each child perceives the environment, and in guiding the
selection of future areas ~f emphasis. For example, if children did
not indlude noise as a part of their environment, another short walk
just to explore the “sounds of our world™ may be appropriate.

EVALUATION:

When shown pictures of various Kinds of neighborhoods,
chikdren will choose the one that most nearly resembles the one
around their school and home. (Cut pictsres from old maga-
Zines.)

it children were asked to try to tefl what was in thelr lunch box
or bag without looking at it, would they be aware enough of the
multbsensory approach fo discovering the answer that they
would feel, smell, and taste the lunch withour fooking at it.

If a sight angle, a curve, and a square, were drawn on the board
and the children were asked which one of these shapes they saw
the most/least often in their walk, they would be abk to give an
snswer that was satisfactory in the judement of the teacher.

If children are given a chance to use models of the various things
that represent parts of their environment, they will choose to
build a mode! of their world that in the teacher's judgment
comprises a true representation of the things that surround the
child,



If asked us a class project to cut pictures of things they TEACHER'S NOTE: Fach of the abow may be usd as a
discovered in theis environment from ofd magazittes and make a supplemental  activity where appropriate, or can be used as a
very Large collage to represent their world they would, as a dass, follow-up evaluation activity.

select things that really did give a good picture of the immediate

world of the child,

WORKSHEET A-1
Draw pictures of the things that can be ideatified by thie sonse pictured.

OUR




Section A

GOALS: After this lesson children should:

fdentify as alive anythung that needs air 1o treathe. fisod to eat,
water 1o donk. grows o moves without asstance, reproduces
itselt, and eventually stops living.

Recognize the importance of organizing the things found 1 the
world mto groups that have some amitarty, in order to be gbje
to study them better,

Identsfy aff tiving things as cither a plant or an ammal,

Hegin to realize the refattonship of living things to non-living
things and to cach other.,

Begin to dewlop an awareness of the processes jnvolved
solving 4 problem,

TEACHER'S NOTE: In Fopie 1, the children became aware of their
world oo a place that o made up of a rariety of things. 1t is now
mrecsay to help the children organize their world into groups of
things that have somie commonatity, Fhe most general way is to first
divide the components of the envitonment into groups of living and
nonliving things. Living thmgs will then be subdivided into plants
and animails

ACTIVITY [: Finding Solutions to the Pr  fem of Fnvironuwental
Organization

Give students the oppottunity to consider how they might go
ahout learning moie about their world. Point out o them that
they should really start to try to solve problems, and in order to
do this they must first identdfy what the problem is. Help them,
through mitial question and answer sessions, to understeand that
tn a world made up of a vatiety of things they must find a way
to study groups of things that are similar because there would
never be time to study each and every individual thing. The
following questions will help to introduce this concept:

We have found in our exploration of our world that it is
mude up of many things. Do vou think that we would ever
have time to take cach and every thing and «tudy it by itsell?

What other ways might there be to esplore our world
further?

If we had to put everything i our classtoom into two groups,
what would they be? Remember thew first two groups would
have to be able to sceept everything in the dawroom,

What do desks, pencils, paper, and walls haw in common?
Whit can we say about all of them?

How about people, plants, pets, and inwets? What can we say
that woukd by true of all of them?

TEACHER'S NOTE: fhew questions combmed with the use of
Worksheet A2, will help the children 1o develop the (st et of
study groups: Living and Non-Living Thing,,.

Show the children Workdeet A-2 and ask them to think of two
groups that alf of the thmgs on the worksheet might fit into.

When the children have determined that the first two divisions
they are fo make are living and non-living things, have them
circle the living and leave the non-living anmarked.

ACTIVITY 2: Subdividing Livine Things mto Plantcand Animals

Continuing to uswe Worksheet A-2. ask the children how they
might divide the living things into two study groups. Have them
put & check mark heside those things that are animals and an X
bustde thow that are plants.

Q

LIVING THINGS

Topic 1l

ACTIVITY 3: Studying Animud as iving Things

A&k the children how they might determine what aff of the
ammals have 1 common, Do they know of other animals that
may share some commonality like those on the workheet?

Have two chikiren who are obviousy different in size and Jhape
stand in front of the room and ak the rest of the claw to
deseribe how the two children are different,

After the children have explored differences and described them,
have them discuss similanities. The following questions will help:

How many hands, feet, eyes, and noses do exch of the two
children in the front of the room have?

What kinds of things are the two people doing that ape
similar?

Are they breathing, moving, have they caten something
today, have they had anything to drink?

Arc they growing? How might we tell this? ¢This is an
eacellent opportunity to start a growth chart for each child.)

Where did they come from?
Will we all eventuaily stop living?

Fncourage the children to ask the same kinds of questions about
the amimals that they observe. Some opportunities for this kind
of observation may oocur when: there are animals, fish,
hamsters, and gerbils in the dassroom: the class goes on a field
trip to a zoo, farm, or nature center; children observe animals
that they sec at home or on the wav to and from school: the
children see films of animals,

As children watch animals ¢emphasize the fact that they are
looking for “signs of life” things that will tell them what all
living things have in common. A them if they hawe seen any
animal that was alive that did not eat, drink, breathe, grow,
reproduce itself, and cventually die,

Ak cach child to complete Worksheet A-3. The children are to
cut out the squares on the second page and paste them on the
appropriate places on the first page, For example, the picture of
4 bird’s wing and feet should be placed under the boy's feet,
because this is how the bisd moves.

TEACHER'S NOTE: The pictures across the top of page § showa
human being standing. moving, drinking, breathing, and cating. The
pictures on the second worksheet {page 6) show other animals doing
the same kinds of things. This activity is designed to show the child
the things that all animals have in common,

ACTIVITY 4: Studying Plants as Living Things

TEACHER'S NOTE: Young children very often associate life with
unassisted movenient and therefore do not realize that plants are
abive. Help them to we that while plants do not, as a rule, move
freely about. they still need the basic requirements of living things
because they requirc air. water. food, and they grow, reproduce. and
die.

Using Worksheet A4, pazc 7, give the children the opportunity
to explore the school grounds or the block around the school
buiiding and look for different kinds of plants. Do not be tou
concerned if exampies of all of the different kinds of plints are
not found. This activity would best be done when the plants are
in foliage and before the leaves turn color in the fall. If you are
in an arca where there just are no plants. use pictuses or films of
any Kkind of things you have available to help children find
different kinds of plants.



WORKSHEET A-2
Cigcle the following things which are living.

When children have finished the assignsent of finding many of
the plants on Worksheet A4, have them sefect a crayon or water
color and put i the colors that they obserwed on the plants.
Then ask the folowing questions:

What color did most of the plants have in common?
Were al of the plants attached to something?

Why do plants grow in some places and not in others?
What conditions are needed in order for a plant to grow?

One way to demonstrate the air, water, and food requirements
of plants and how they grow. reproduce, and die, i8 to perform
an experitment to show the children what happens to a plant that
is deprived of air, water, or food. This ubservation will be in
terms of lif: functions. The plants will cither grow and
reproduce seed or they will die.

The following activity may be done as a demonstration where
the children observe the results, of as an experiment where they
participate in constructing and conducting the exercise. This
decision will be based on the age of the children and the
teacher’s assessment of their intesest and ability.



Materids acaded cups on s that they don't leak onto the table of counter

6 sl (6-8 0/ chewr plastie glaswes. Thewe are now part of top.)
the picnic supply swetion of your focal supermarhet,
TEACHER'S NOTE: it you should decide to ket the children
ganden bean weds. L . . . .
pasticipate in the experiment, make aure that adt of the following
6 amall (67 diumeteny paper plates. (hhese are just to pt the procedures ane done by sanwone,
WORKSHEET A-3-1

Cut out the sjuares on WORKSHEFET A-3-2 und paste in the
SPProprae spaces on this worksheet.,

\‘(




WORKSHEVT A-3-2
Cut aut these squares for pasting on WORKSHEL T A-3-L,




WORKSHEET A4

Atter observing thie naturat color of the following plants, put the
proges coldor on cach uang either g aavon or water colar,




a
Figure A-2
Procedure TEACHER'S NOTE: The iltustration above will help to determine
Set up the following six demonstrations. how the ewperiment is going and to know about when to discuss

with the children the offects of each vanable.

4. Secd. mo sonl. no water.

b, 23 seeds between mosst blotting paper and inside wall of
vlass

¢ Seed planted geatnst imide wall of glass with 37 of sl in
gass. Do no walter.

d. Sced planted aginst inside wall of gass with 37 of soil.
Keep water level continually at soil surtace.

¢. Seed pluted apainst inside wall of dass with 37 of soili na
fight.

Discuss the differences observed in each plant in relation to the
particular treatment that the plant was given. The following
discussion questions will help:

What differences did you notice in the plants that did not
flave enough food (soil), water, and light as compared to the
plant that was given enough of alt of these things?

t. Plnt i 37 of sotl; normal baght light: watered whenever EVALUATION:

the soil has become dry to touch: and open to air.
Muhe sure the chaldren know which life requirements are lacking
fur cach plant
4. Notood or water.
o Plenty of water, no food,
o Plenty of food, no wates

d. Plenty of tood, water, no g beosuwe sotl s met draming
Sindallowing air to enter sl

¢ Plenty of air, tood, water, no fight,

t. Reght sinounts of g, water, ght  ths plant should grow
better than the rest.

Section A NON-LIVING

GOALS: After this kesson children should

Further develop themr ahabty to recognize smilantics and
difterences when asked to put things into sMudy groups.

Revognize the amilanitios among non-living things.

Begin 1o develop perspective segarding the rumber and hind of
non-living things i their world,

Recognize that living things become part of the non-living world,

THEACHER'S NOTE: the kewon will help children to esplore and
make discoveries about the nondiving portion of their world, and
will srepare them to form two more study groups, Natund Things,
topic IV, and Man-Made Things, Topie V.

ACTIVITY §: Ihwovenng Things About the Non-iaving Workd

Dusing o show and tell swssion have the children tuing in one of
thee favorite non-diving things to Jow and tell 18 their favorite
non-fiving  thing cannot be brought into the classoom, haw
them enther brng in g picture, of just tedl but don’t show,

When given the opportunity to uss Worksheets A-2, A-3, and
A4, the children will indicate that they have developed an
understunding of the concepts taught by being able to complete
the worksheets.

When given the opportunity to separate many different Kinds of
things into groups. the children will start with living and
non-living things.

When separating n'umy living things into groups, the children will
separate them into plants and animals,

Given the opportunity to list or select the cotu.ae. needs of afl
living things, the children wilf demonstrate that they know that
animaly need to move, plants need 1ght, and both plants and
amimals nced food, air, and water.

THINGS Topic 1l

A the children to describe similarities and differences between
two selected items that they have brought into the classroom.

Ask the children if they can find in the classtoom anything that
used to he living but is now nonljving. Hems made of wood
tdesks, chairs, pencils, paper) will serve to show the children that
not only ar¢ things in the environment either living or non-living.
hut that some things change from one form to another. Other
eaamples would be sea shells, imestone, coral, and rope.

Using the questions flmt follow as 8 guide, have the children go
on a short field trip around the school buildmg and find some
non-living things made of the following materials:

Capn we tmd anything that is made of (oncrete, stone, of
brick? What can we fell about these materials by touching
them? Ape they @l the same shape? Are they smooth of
rough?

What can we fins! that is made of metal? How does this feel
as compared to .he stones and hricks? Why don't we have
stone cary?



What part of our workd n made of glass? Where dovs the glaw
owne from? Coudd we fuve a glasy building”?
Are there any other thangs i oue world that are non-living

that we have yet to diwover? How about plasts? What about
our dothing. tires on cars, rubber bootdeather belts?

Do we see any wood in out world that is non-living?

Are we misang any thing”! Have we wentafed air and water as
4 part of our world” How about wuntight?

Hawe the children make 3 small collection of non-living things to
bring back into the clasgoam for further exploration and
discusion,

ACTIVITY 2: | aplorng the Properties of Non-Living Fhings
tising the non-fiving materials collected vutside of the classroon,
as well as items from the children's pockets and desks, have the
children eaplore the propertics of each of the items.
Have them answer these questions:
How do the things feed? Hot, cold, soft, hard. rough, smooth?

Do they bend? Why do somie of the marteriaks, when bent,
stay bent, and others go hack o the original shape?

Which of our non-living 1items have 4 smell?

Section A

GOALS: After this lesson the children shoutd

Be able to sdentify the hagce natural resources as air, water. soil,
rocks, minerals, plants, and animals,

Recognize change as a natural process, and understand that it is
caused by conditions that surround the natural item.

Recognize the fact that natural things are in limited supply and
must be used curefully because it takes a very long time to
replace them,

TEACHER'S NOTE: Fhe term natural things not only indicates an
item, but alvo may be uswd 0 indiate 3 provess. such as the
breakdown of rocks and decay of leaves,

ACTIVITY 1: Discovermg Natural Change

Have the childien go out on the whool ground.. gather two small
stones, and see if they can change them by rubbing them
together. Look for stones that are piled up on one snother and
targe focks that have hroken apart. While the explutation is going
on, ask the following questions:

How mught rocke i nature be rubbed together? (Rivers,
streams, any thing that moves rocks. )

How long would it take you to change enough rocks to make
soil?

How would rocks in nature gt crushed? (If many rocks were
pied on top of one another, the force would crush some of
them and make them smalier.)

Was there any difference in the rocks we found? (Some e
soft, some hard, vome round, some angular, some greea, grey,
bsown, )

What would happen 1o some of thss material as the rock
par.wies get smatler and smaller?

How tong do you think it would take for these changes to
occut in nature?

TEACHER'S NOTE: If there iv a stream or brook near the whool
that is shallow enough 10 be safe and to permit rocks to be seen on

NATURAL THINGS

Could we put our nondiving items into study groups and
learn more ahout them® What kind of things could we uwe to
determine our groups?

How many of our non-living items have been changed by
man’?

How many have not”

TEACHER'S NOTE: Point out to the children that ther hawe
arrived at & place where anather decivion seganding organization of
study groups iv necessary. Non-living thmgs are cither nataral of
man-made, Fach of thew anvay wili be eaplored in the topics that
follow,

EVALUATION:

Given the opportunity to check all non-living things on
Worksheet A-2, children will seiect only those things that are
non-living.

Given the opportumty to put the following items into study
groups a plant, an animal, a rock. a prece of wood, an artick of
clothing, un insect- children will make at least two initial groups,
living and non-living things.

Given the opportunity to scparate non-living things, sclected by
the teacher, into sudy groups, chikdren will recognize the sutial
categusios as natural and man-made.

Topic IV

the bottom, it will sfTord an excellent opportunity to study natural
changes in rocks

ACTIVITY 2: Explonng

Making Soil

Maiterisls needed:
Fnough rocks of pieces of rock about 3/4* to 1" in sive to be
able 10 have about 1-1/27 to 2" of material in cach of § jars,
glases, of clear plastic containers of any size. Smaiker
containers will require less material. Break rocks with a
hammer until there are approximately five different sizes, the
snmallest of which is about the size of sand grains. Protect
eyes when breaking the rocks.

Proceduse:

a. Arrange the rocks as shown above: sizes are progressively
smaller as the numbers go from §-4. ) oF particies i 4
and § are the same size, but § has organic v tter addaed to
the rocks, any kind of keaf or grass material, Only 1-1,2*
fo 1 of material is needed in cach container.

b. Ple.e 2 bean seeds in each container about 1/2* under the
surface and at the side of the contiiner so the chifdien
can see what happens,

the Meaning of Naturmal Changes by

¢. Add cnough water to keep the material moist but not <
much as 1o not allow material in 4 and § to “breathe."

d. Observe results, The following questions may help 10
guide the children's discovery in this experiment,

How do rocks hreak down naturally? (In streams by
rubbing up against cach other. By being piled one on
top of the other. By freczing and thawing. By tree and
plant roots foremg their way into small cracks in Large
rockag

What do you think will happen to the bean seds in
cach of the containers?

What kinds of things are necessary to form a ~ail?
(Small rock particles and organic matter.)



Figure A-3

Tow i soft tomed m nature? (By the reakdown of
rochs as i | oabove and tie addition of orgamic matter
by dead keaves falling. rotting wood, decomposition of
dead animals)

What would happen if rocks were so hard that they
would not break down or if keaves, plants. and animals
did not die and return to the carth?

Can you tnd things in your world that arc natural
products that are not being returmned to the carth?
eska, clothes)

TEACHFR'S NOTE: It v very important for the children to
tecome anare of the tremendous tme necessary for changes to
oveur in nature, The hasis for the formation of natural resources is
time. 1 4 soil that took between S0 and 1.000 years to form s
washed or blown away in a matter of minutes because of poot
acmwivation practices. human beings as well as other plants and
ansmals which depend on the wif are affected negatively until the
wil s reformed, Take every opportunity to help the children to
develop some conaept of the time involwed in natusal change.

ACTIVITY 3: Finding | urther Fvivence of Change

fahe the children outside one or several times for short
discovery trgn looking for chunge. The following suggestions
mat be helptul, The words @ parentheses indrcate the processes
that canwe the observed changes.

A place where sofl i bemg formed. This may bhe found under
hedges, i weed patchies, on the floor of woodiots, 1f there is a
place where leaves are piled up under plants and have been there
for «ome time. have the children try to find the oldest leaf. See if
they can find that place where the leaves stop and soil starts.
(decomponition, soil formation)

A dead tree or hranch that is rotting. (decomponition, break-
dawn)

Rust on any metal surface. (rusting, oxidation, breakdown,
decomposition )
A place where water drips of runs constantly on the pawment or

wil. (erosion, decomposition. building up of material from
water, caleium sodium salts)

Gathering of small dirt pites i gutters. {How emall soil particies
are moved by gravity and water.)

Mo, Ichen, o algae growing in damp places on the sde of
huildings ar on rocks. (plants starting to grow, die, decay, and
powibly aid il formation)

Wind or wearlier chamges of any kind. This may be combined
with 4 weather unt, emphaszing any aspect that is appropriate
to vour class

Building comera, steps, edges of paved areas starting to crumble,
Cracks i paved areas. (weathering, breskdown)

1 ire burning things. (barning. oxidation}

10

Sun heating things, (temperature change)
b reezing water, melting water. (froeezing, melting)
Plants growing. (grewth)

Bird and insect efs hatching, growing, maturing. (reproduction,
birth, growth)

Leaves turning colors, dying, falling to the ground. (death,
decomposition )

TEACHER'S NOTE: Be especially aware of the opportunities to
wlentify the processes: growth, hirth, reproduction, decay. burning,
temperature change, sir movement, that are going on av well as the
partivelar evidence of change.

ACTIVITY 4: Interpreting bvidence of Change

When the children come hack to the cdassroom after discovesing
some of the changes and the way things change, ask them to
draw some thing that they saw changing in all of it stages. How
does it ook now? How did it used to took and how might it look
in the futune?

Ask the children to describe in semvory ey the evidenwe of
changes that they discovered. How did the dead leaves smell?
flow did the rocks ir. the stream fee] ax compared to those that
were on the ground? Thew are just two of the many questions
that might be asked 10 encoursge each child to interpret change
verhally.

ACTIVITY §: Discovering the Fffect of Surroundings on Change

It is necessary to exposs children to the fact that change is
natural and necessaty, and that this change is affected by
environmental forces surrounding the item that is changing.

To demonstrate how natural things change according to the
eavironmental forees that affect them, put vome ice in a jar and
jet it sit in the open air of the classroom. o the sanwe thing in an
area of bright suniight, or put it near 3 source of heat (rot s0
close that the botthe will hreak), Have the children see which one
melts/changes first, and then ask them to ideatify the enviton-
mentat factor or cundition that caused the change. This
experiment may be done by putting two bottles filled with i
cubes 10 the sunlight and covering one botthe with Mack paper
and ane with white paper. (Black and white paint wiil do the
same joh.) This will show the chiddren that color influences the
rate of change by causing differences in heat absotrption.

It is also quite casy to demonstrate how a living natural thing is
affected by temperature and light, This can be done using two
plants of approximately the sanre sze m one of the following
wiays:

Cover one of the keaves on cither of the plants with black
paper o show how green plants change when deprived of
tight.



Put one plint nest the sundieht gad one away from e
sunfieht and motiee that plants prow toward the el

Put one plant made and one s dbade g0 winder and swe how
temsperatune stioots them

ACHIVELY 6: Tearming About Natutal Resotinoos

Section A

Tt may e appoprate at this ime o establidy amother sds
wtoup catled natural thags o tesogiees e foflow g spuestion
will help childien o we Une telinonsng of chamge 0 natural
resnst s,

What Ainds of things did we noteee 1t viunge by prowng?
plants and ammglsg

Whit hinds of thuness wete tgohen down to form oil? tiacha,
nuncrais, plantsg

Wiat dad we disconer that moved git by aiaelt™ G, attimaldsg

What did we dinaover that conged ram fxgusd (o wlid®
fWaturd

GOALS: After this kesson chddien should

e amare of the fact that man uses saturad resousces o uhe
places 1y which to tve and things that belp Bim o be healthy
and contfoartaie.

Boe aware of the taot that ol man-made things are ool natural
fesodioes but fase been changed in g way that i not g natigal
Provea,

ACTIVITY 1: Muking Somedung from Nataral Kesourees

E

Play Dough (No heaty
b oeup it
2z cups flour
Smiall amount of cooking ol | nough water 1o mahe misture
the consdstency ot dough,

PLliv Dougl (Ut heaty
P cups water
bronp aalt
M and bod unti! walt 5 diswohved,
Remose from heat. sdd 1 tablespoon cooking o and 2
table spoona glum
Add 2 cups flour and Anead antif smoatls,

Paste
I ooup sugar
§ cup tHourt
1 tablespuson gfum
b quart water
Min and cook untd sascl-dike,
Remowe, Minoin 3-8 drops Ol of € loves, Cover aiid store,

flave the chiddren make something that they i use. Fhis can e
cutting sod pasting, or any thang from buddmg Mocks to 4 rapet
werht, by fo mahe teal the concept that man Ghes nutatal
prodints gnd changes them 1o meet b necds, When the cass tun
tished the expenment above, have e disctise the toflow g
QUSSR

What natacsd materuls did se start with and where dud they
vonw from!

Wit proceses did we e to dtanee the matongs

What will huppen (o the outerial in the item we made ofice
e are fintshed wath o

What would happen of we necded this sman-made produ t bt
vould not get enough of the lour. saft, or water!

Q

RIC

Aruitoxt provided by Eic:

MAN-MADE THINGS

ACTIVITY 2: | \ploring the Things 1hat Are Used to Make tp The

What are the tungs that aocus v our world without Iwing
made By man' oplants, aningds, sl water, ais. tocks, and
mimncralg

FVALUATION;

tven the opportunity o obwetve natural things, the citkdien
witl be able to slentits the item as either fiving or non-inving and
an g plant, ansmal, rock, maneral, ag, or waler,

Gren the oppattunity (o obwive alings change, duldien will
evhilar an uaderstanding of the fact that the change was caused
g natunal condstion 1ather than o man-made one,

Given the opportunity to (il out Workaheet A-S the cildren wailt
demonstrate ther undersanding of the relationship of naturad
proceswes, siwch as granth, death, decay, breakdown, by heing
able to draw g line from left to right between items that change,

Topic V

Child s Man-Made Warid

Go on a nateriak hunt with the children to see how many
different kinds of  things sre necesany 10 make up  the
comiranity, acightorhood. town, city, black where they liwe,

e the children outsde for a short walk and 1y to find out
how many things are made of the following matenaly: metal,
plastic, wood. glass, stone, rubber, kather, paper.

Let them cither draw pictures or st somie of the muny things
dicowred that are made of thew nuaternials. Yocourage them to
feel, tisten, smell, and ook st these things and (o deseribe them
m multi-wenswory terms, Remind the chitdren of the imporisange
of shanng and communicating well,

TEACHER'S NOTE: Thih outdoor evperience should kst only
15-20 minutes o until the children haw stopped discovering or kosg
merest in the onginad purpose of the eyperience,

After the clasw retums from the walk, the following quedions
may I appropriate:

What Kinds of things dud you find?
What were sime of these things made from?

How do vou think swome of the matenals were changd n
order to make them into what they are now?

ACTEVITY 3: Playing *“What Did 11 Used fo Be?™

Show protures of man-mede things such as buitdings, cars, desk,
chaits. pencils, roads, dothes, and foad, and sk the chifdren to
try to fgune out what ngtusal revources were dsed to make the
product,

ACTIVITY 4: Remforcing the Abow Concepts with Drangtn

Visual and | anguage Arts Activitses

Phe clas now has 2nough of o discomry resosgee to do nany
ditferent Minds of activites ower 3 Jong period of tane that il
remforce the wdey that ¢F) the world has many things i 11 thst
e nun-made: and () aff man-made things come tsom natur gl
resrees, Phe foflowing s some suggested remforcement
avtivitses that may he used,

Dramatics Have cach child m o3 1ot skt be 3 natital resounce
and wy how they tarmed from g ee (o g desk. from rocks and



WORKSHEET A8
Iraw a b from keft to right between items that change.
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mineral fo & oo, from tubber to a tire, trom wunkight to energy,
Far enampie.

Fiw playets
f tree
} ogeer
I «anmill operator
1 campenter

Dialogue.
free: Stands tall with arsms outatretohed.,
Logper cuts down tree, takes 6 to sawmull and sells ot to
sawmll operator wha
Sawmill Operator. saws tree and sclls lumbder to the
varpeniter who
Carpenter makes a desk. chair, houwe

Have the children put on one or anore of thew short ity for
another dass in the wwhool of for themselves,

Art: Have the children draw 3 story picture. For example: fet
them show how the huilding blocks got where they ate, of how
paper was made, or how their clothing was made,

Language Arts I cldren haw the necessary language arts
skills, let them write a story about how 4 natural resource was
turned into something that man uses.

Section A

GOALS: Aftes this lesson chiddsen should:

Revognize the relationshp between the lving and ponliving parsts
of their world,

Recognize the retationshep between natural and man-made items.
Recognize food chain relationships

Recognize interachon among fiving and non-living components
of the envitonment.

TEACHER'S NOTE: In the fird five topics the chikd has become
aware of the general envitonmental situation that sutrounds him and
divided this atuation mto manageable, logical sudy goups, Topic
V1, Interrclationships, will help the child 1o put these study groups
into proper selationshp with each other,

ACTIVITY |2 Discussing Needs

Discuss with the children what they would need 10 take with
thuie of they were gomg on a tnp into outer space.

Specific questions (auch an: do we need to take some aif, water
or food? Should we take cdathing, toys, and books?) may he
helpful,

Foint out to the children that what they would really have to do
s fake just about cverything that they would need along with
them.

in a way the spaceship would be like the earth because 1t would
have to “provide all of the materiah necessary for life, Ask t*e
chiktren what would happen 1o the asronaut when things like
atr. water, and food ran out, Would they have to sefum to the
carth and fill up again in order to uviwe?

Ask the children how the earth is different from a spaceship,
Why don‘t we run out of wr, water, and tond?

How does the earth keep making more air, water, and soil?

TEACHER'S NOTE: The following activity will help children
develop general concepts by using small parts of the overall picture.

INTERRELATIONSHIPS

i3

TEACHER'S NOTE: The objective in all of these activities is to
devclop the convept that: ¢1) much of our world is man-made; and
(2) even though it 1s man-made, we still depend on the bawwe natural
things for our products.

EVALUATION:

Given the oppartuiity 1o divuss whete mane-tads products
come trom, chikdren will demonstrate by then comments that
they realize that st man-made matetials are derived from man'sy
changing natural resousces.

Given the opportunity to wlect man-made and natural products
from Worksheet A-6, the chikdren will demonstrate thelr ahitity
to do this,

Given the opportunity to draw 3 line on Worksheet A-6 from the
natural product to the man-caused/made change, the children
will demonstrate their understanding that al man-made products
come from natural resources,

Given the opportunity to answer this question: how long does 1t
tnke man to uw & natural resource compared to the ength of
time it takes nature to make it? Children wifl demonstrate by
their answers that they are awape of the tremendous time
necesary for a natural fesource to dewelop and the wry diort
tiene it takes man to change it.

Topic VI

ACTIVITY 2: Building a Small Spaceship

Point out to the children that the spaceship they are going to

build will really not go anywhere, It will recycle sir, water, and

food. It will be very much like our earth, Hese is a suggested way

fo present this sctivity:
Let's build a spaceship for a very small astronaut, We know
that astronauts ane animals just as we are, and that animals
need certain things., We have discussed how they neced zir,
water, and food. How could we build a spaceship for a smali
animal that would provide these things on a continuing bhasis
once they were put into the ¢raft?

Let’s perform an eapetiment to sec how this is done, We will
sce how the parts of our world work together for owr
survival,

TEACHER'S NOTE: This esperiment will allow the children 1o see
an actugd sydem where Hife is heing maintained ecause of the
interreltionship  of natural sesources - fe,, plants, animals, air,
water, and soil. The purpose then is to demonstrate real interrela-
tionship in a simple, direct, and identifiable manner,

Materials necded: ((ost, approaimately $2.50)
1 fish oowl about {0 x 10"
1 female guppy
| make guppy
1 small package of squarium sand
I picce of Saran Wrap or non-permeable clear material to
cowr the top of the fish bow!
{ bunch of Anacharis
1 bunch of Hari Graw
{All of the above materials can be purchased in a3 pet shop.)

Procedure:

a. Fill the bowl with tap water to within §-3/2" ta Y from
the top andallow fo stand at room temperatute for 24
herate,

b. Rinse enough of the squartum <and fo cover the bottem
of the bowl with 1" to 1-1/2” of the matenad Put the
sund into the bownd.
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¢ Anchor planty in bunches 1t the wand. Do not e
vancerned of the plants seem to Tl ap™ the howl, just
mahe sute they are placed o that there s wome open
water on the syt e,

do Allow to stand until the water dears and particies settie,
(Abant {520 munutes.)

¢ Place the two gappt « in the bowl, cover the top aith
Saran Wrap, and place prae a window that will provide o
gond swource of auniight, Have a sdade of some soit
avatlable to prevent the bowl from beang owerheated by
direct sunlight. Any piece of cardboard of paper will do,

TEACHER'S NOTE: §his e\periment was tricd in connection with
the deselopment of this curticulum guide and was most succewful.
The plants generated onvgen, the guppies ate the keave, had habics
which did quite well, and the whole system worked very nicely.
However, any balanced swatem like this can go awry, For example, a
fish may div from old sge or diwase, Things that are completely
unrclated to the caperiment may happen. Point thix out to the
children before starting so that they will he prepared should an
abnormality oceur,

fhe followmg questions may heip guide the children in their
discow ey and obwrvation:

What . naturs] rewmrees are in our world? This question
should refate back to the children's original discowery of what
BRevesary to support life air, water, food, wit, plats,
animals,

What are the non-iving and Biving parts of the system we are
obwerving?

Where does the ais come from? (Chifdren Jhould see bubbles
naung from the plnts during times when the aquarium s
capowd to bright bght,)

Where do the plants get the matenials they naced o make
foad?

What might happen i this expenment were conducted m 3
dark place?!
What are the fish cating®

Would the fish cat other fidy if they were n the tank? What
migltt this depend on?

How long could cach of the anmals survive m theis present
stttation” Wha docs this depend upon?

What would happen it we put in many, many plants?

Section A

What would happen if we put 4, 6. 8. 16, o1 32 fish in the
fish bowt?

How ix this little spaceship like our world?

What will happen to the kawes that fall from the plants onto
the soil? Remember our eaperiment with the vnali tocks in
Activity 3, Topic IV?

What happens to the food that passes through the tish?

Can you think of things that you hawe discowered outside
that may be dmiker to what is going on in our spaceship?

What would happen i’ you took the plants out of the water?
What would the fish be deprived of?

ACTIVITY 3: I aplainiog Inferrelationship and Survival

It is important to point out to children that while the survival
nevds of the small avtronauts (fish ) #nd real astronauts in a space
capsule are the same - e, food, air, and water - the astronauts
£0 about survival in a ditferent way. Because their time in space
is limited, they carry all food. water, and air necessary for their
stay i space. They must petum to the carth before their
available resources are gone,

The earth is very much like a spaceship in that everything needed
for the maintenamnce of life is on the carth and the earth is
traveling through spasce and interrelated to the sun by gravity.
Natural processes called interreintionships that stant with the
green plants and sunlight allow continuation of this jourpey
without retumning to another planct to “store up™ food, air, and
water. These processes will continue as long as the sun shines and
man does not disrupt the natural relationships that surround him
and are necessary for his survival,

ACTIVITY 4 Reviewing Necessary Activiues

Review with the children any of the Activities 1-3 that may be
appropriate at this time, Remember that the intent ix to break
the world down into study groups, not to have the chikiren
think that the parts of their world stand alone,

EVALUATION:

Given the opportunity to answer the questions in Activity 3,
chikdren will demonstrate that they understand the relationships
that ¢xist among the enviconmental components {(air, water,
plants, animals, soil) that they see in the fish bowl.

In discusing Master A-1. the children will demonstrate theis
understanding of both the natural and man-made processes,

Topic VI

PEOPLE WHO TAKE CARE OF OUR
NEIGHBORHOOD AND OUR WORLD

GOALS: After this keavon chiiddren hould:

Recognize that there are men and women who are for and
manfain the natural and man-made world, and that they make
thow Hvisg doing this.

A\ppreciate thew occupations and recognize the importanae of
vach one,

Begin o develop an awareness of the world of work m the
natural resources i particular, and other occupational arcds in
general,

ERIC
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ACTIVITY i Taking About Caring For

Go owr the meaning of the term "o care for,” The following
questions will help:

How should we tuke cure of ourselves? We want to be clean.
well fod. warm, and in good heaith,

Hlow would we take care of our favorite toy? We know where
it ts. We keep it from being broken, We try o keep it dean.

What do we do to take care of our pets or plants?
Who helps us to take care of our classsoom?
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ACTIVITY 20 {catung About the Peophe Whe Care tor the Sohoul

It the custodan i the schoolb telates woll fo the Jduldren. it may
be 2 good dea to have him come nto the dassroom and help the
childeen understand bow he takes care of the whaool,

What would happen to our dassroom/school if we didn 't haw
poeopke to help us ke care of it?

Wihat othet hinds of people do we know about who help us take
care of the man-made world around ud?

ACTIVITY 3: taplonng Other Occupations $hat Involwe {aking
Care of a Part ot the Wortd

Using old magazines or new spapers, have the children cut out as
many pictures as they can find of people working, Reminding
them how they have kamed to divide mformation into study
groups, ask the children to divide theis pictuses into groups of
people who are caning for something (mechanics, garhage men,
street cleaners, road repairmen, window washers, doctors, nurses,
parents, camp counsclors, gardeners, farmers, forest rangers,
castadians, policemien, firemen, 200 keepers); and who ane
performing a service or producing something  (bricklayers,
mailmen, « mkers, butchers, factory workers, tailors, and sak's-
mend

Have the children develop s collage or bulietin board of men and
women who take care of their world, This would involve only
those pictures of people who are caring for something, Let the
children work in groups and each do a section of the display.
Sections may be: people who take cue of our world: people who
make things, snd people who perform services (such as teaching,
selling, and deliveries),

Frcourage the children to observe someone who is taaing care of
some part of their world and be abk to come back to the
classtoom and tell the other children about it. This may happen
owr a fong period of time, [rom these observations it may be
appropriate to develop a list of people who take care of their
actual surroundings.

ACTIVITY 4: Going on Field Erips to Find Out About People Who
Take Care of Things

If a field trip i planned 10 4 fire house, police station, of farm.,
this series of fessony may well it into pre-trip and post-trip
activitics,

ACTIVITY §: Viguring Out 5 Puszk

Using Worksheet A7, hawe the children cut out and put together
the puzzles that match 3 person (o his occupation. This
worksheet is desggned av a puszbe because there are some
occupations that the children may not e aware of, This
sorksheet is more of a feaching aid than an evaluation tool, %

Have the children discuss those occupations shown in Worksheet

A-7 that involve taking care of natural revources and the
man-made world. Have them figure out which of the following
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titkes might apply 10 natural resource workers; fish protector,
gardener. torester, air pollution tester, and refuse collectos.

Help the childien to soc that there are many acupations in the
field of envisonmental protection of care, and that because there
are so many poople i the world, people must constantly e on
the akert for natural resource probiems.

ACTIVITY 6: ifelping to take Care of the World

Ask the children how they might help 10 take care of theis
world, and what Kinds of things they might do to don peopke
they care,

Have the children go out on the school grounds and cach pick up
one piece of paper. It doesn't have to be wry large. Chewing
Aum wrappers and things of that nature are fine. When the
children come hack into the room, hawve them smell 4 mayoti-
naise jar filled with tresh water from the tap, After this, have
them put the trash into the water and close the top. Smell the
water again each day until the point has been made that trash
really does affect water. '

Ask the children these questions:

If there are cnough trash men and street cleancrs to g0
around. why do we still we litter and trash on our school
grounds?

Would you rather see the ity of county spend money on
more trash mien or on wore parks and play areas?

How can all of us help to keep the places where we live,
learn, and play ckan?

The effects of litter may also be shown by using the bean seed
and some good potting soil as in Activity 3. as compared to a
bean seed in some soit that is about 1/2 litter and 1/2 soil.

EVALUATION:

Given the opportunity to answer the question: “Who helps to
take care of our man-made world?"” children wift identify those
who are a real part of the child's world and are truly “care
oriented.™

When children are asked, after Activity S in this topic, to
identify those people who help us take care of our natural
resources, they will demonstrate their ability to recognize those
occupations.

Given an opportunity to he exposed 1o an area on the school
grounds or in the school that has litter, the teacher will sce
chifdren demonstrate their awareness of responsibitity for caring
for the environment by voluntarity picking up litter and
depaositing it in a trash container.

Given the opportunity to see his/her children use paper and
having to throw it away. teachers will observe an increased wse of
trash cans and a decrease in the number of times children throw
paper on the floor or ground.



WORKSHEET A-7

Cut aut the puzske pieves and assemble the puzzie matching the
worker with his work,

18



Section B

GOALS: After this leswon chuldren shoutd

Be aware of the fact that human beings have two kinds of
needs  phvacal and emational,

Kaow that the hifesustaning or physaal needs gre tood, ar,
waler, shelter ur protectign, and Land space,

Know that tood, gir, water, shelter and or profecton come trom
natural resourees,

Be aware of e fact that o hanpy, tealthy life on this planet
depends upon mecting both phy weal and emotional needs.

Nnow that needs are often niterrefated,

TEACHER'S NOTE: Roview Topic 11, Section A, “Living Things.”
with special emphasis on the needs that alt livimg things have in
vommon, e, food, water, wr, sad the need to mowe, grow, and
reprodye:,

ACTIVITY §: ldentifymg Needs
After the above re.rew, ask the children the following questions:

Wit other Kinds of needs do animads have? Let us take a
fook 4t ourelves and see iF we can think of needs that we
have that are not really necessary to keep us alive, but may
well be necessary to keep us happy.

Da we nevd friends? Do we need fowe?

Do we need space to mow? Do we need to play? Do we need
tihe to think and be creative? Do we nead to learn? Do we
need to share?

TEACHER'SNOTE: The deductive approach nuy be successful in
presenting these questions, far example:

What wauld we feel fike if we had no friends? Do you think vou
could be very happy if you wete the only person on earth and
had all the food, chething, toys. and moncy that you could ever
want”?

If the the abowve situation should anse what would you wish for
most? (Children's answers to questions of this type may vary in
that they will mention partivalar Kinds of people, ic.. parents,
sisters, htothers, tnends. and pets. Al answerns, however, should
be in the people category and will give vou an escelient
opportvaty to poimt out that, without other peopke te <hane
things with, mateial powesdons mean very littke, So friends
should be considered both a need and 4 resource,)

ACTIVITY 2! ldenufying  Differences Between  Needs Cone
wnichces Comforts

Now that the children have esplored the Ainds of human needs,
have them dentity or define the words “need” and “comfort.”

For the purpose of this discussion. a aeed is something that is
absolutely necessary for physical and emotional survival. A
conffort s swomething thst appeals to people. may make life
tader, or may give pleasure, but is not absolutely necessary for
sitvival. We might calf thew happiness necds,

ACTIVITY 3: Makin: Decisons About Newds and Comtorts

Using Workaheet B-1. have the chiliren cross oft of color over al
of those things that they could get along without.

TEACHER'S NOTE: Workheet B-1 gives teachers the opportunity
o find out what students think is necessary for wrvival as well as
happiness It iv important 0 note that many children will view
things ilike toys, cars, and other things as absolute meeds. The
objective here is to help the children to hecome aware of the fact
that the real needs are play and movement. Toys and cars are the
things that nuan has produced to help meet the needs,
Q
ERIC
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Continuing the use of Worksheet Be1, have the children put an
(X1 imidke thow boes that picture a survival meed and an ()
inside thow boses that depict i happiness nead.

Now ask the children of they can put a prionity on the needs that
they have identified, Which of the things we have identified as
needs are more important? 1 ess important?

TEACHER'SNOTE: fhe cnercise above will be complketed in
difterent ways by different children, A child who lives right net to
d grocery store may not we the relitionship between food and
fransportation as readily as one who lives far enough away from the
retail food market. Use this exercise to determine what the child
perecives as a need, and go on from there,

ACTIVITY 4: Combining Happiness and Survival Needs

Point out to the children that o happy life depends upon a
proper combination of the things nceded to eat, diink, and
breathe as well as the things that make them happy. Again, some
deductive exploration may be helpful here, Eaplore the need for
Pace.

Mark out an ares on either the flour of the dassroom oF out on
the school grounds that is 25 square fect, The shape can e
anything from square (5 feet by 5 feet) to rectangular, just as
long as 2 particular amount of space is identified and defined,

Have the class sit around outside the defined space, and haw one
class member at a time get up and sit in the marked out arca
unti! there is no more room for anyane. Have the childsen vount
the number of people in the area and divide that number info
the amount of square feet. This shoukd come out to about one
square foot per student.

TEACHER'S NOTE: This may be an excelent opportunity to
introduce the word population and the term population density os
number of people in 8 given amount of land space.

Ask the children what they like or don’t like about being in a
sittation where they only haw a limited amount of space.

e following questions may help to nake the point:

What kind of things can you do better in a crowded area?
{Talk, keep warm,)

What Kind of things would you not be able to do if you had
10 stay in this situation, assuming that you would he abie to
have food, air, and water to take care of hasic survival needs?
tCouldn’t move or exercise, would get sore, couldn't play, fic
down, or go to skep.)

What would happen if we couldn’t have our air, food, and
water brought in? Would we have epough space to grow
food? Would cnough ram fall on this amount of Pawe to
enable us to meet our water needs?

Do you think our behavior toward each other might change
after 3 period of time in s crowded situation? (There may
have already been vome pushing and hoving as your children
start to crowd into a small space, It may be appropriste to
use incidents of this nature to emphasize the point that many
people crowded into a small space may cause a change in the
way they treat cach other.)

Ask the children to note the kinds of dtuations where they

most oftetr observe  mishehavior. Anre these  stuations
crowded or uncrowded?

ACTIVITY §: Using Mathematics to Figure Out Space Needs

A math opportunity: This is o very good opportunity to
introduce or uswe some averaging and measurement technigues in
connection with this kesson,



WORKSHEET 8-1

Color afl the thingy yvou could do without. Put an (X) inside those
boves that pictute a survival need and an (O) inside those boxes that
depict a happiness need,
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Give the childien the opportunity to wotk on wry real word
problemis st as

How much space do we e 1o oag classioom pet person?

Nu. of w1t
tlength X widthy ©Ag iUperan (faom to work)
N, of peopke in class

How much space do we fave per person on our plavgiound?

Na ot g ft
in play arca
No. of children who
uw 1t at one tiny

W fH/peraon (rooim to play)

Fiw folloming measurement techniques may be helpful:
feaching chikeren fo pace using set theory (see Figare B-1),

a. Marh off an arca on the school grounds that is 100 1t
fong, This is & number line,

b, Have cach child bring a pencil and some paper to write
o,

¢, Hawve cach child walk from one end of the number line to
the other, Count the number of steps and put this down
on his papes.

d. Askthe following questions:
How many ety of your steps are in a 100 1 number line?
How (3¢ do you go with cach step you take?

Number of steps
100

ACTEVITY 6: I'aploring the Need for ood

Have the children recall Activity 4 where they were crowded
into the small area and ask these questions:

formuls- = No. ft/step

Suppose there were 30 people in the area but only enough
food for 2§ people. How would this affect the group?

Would the whoke group have koss to eat than they should, or
would they simply decide to select § people and move them
out? What if there were no other place to go?

What might be the sitaation in the space if the animals were
fats of dogs or cats? Would they fight for the food? Would
the weakest member of the group suffer the most? Would
they decrease their own population?

TEACHER'S NOTE: Most animals naturally control their numbers,
and this contro! depends entitely on the amount of food and other
resousces available to the particulyr population. Human beings, on
the other hand are able 10 solve problems in a4 way that might
benefit or be for the good of the whole group, if these problems can
be identitied and people are wilhng 1o put forth the time and energy
necessary to solve them,

ACTIVITY 7: How Much Food Does One BPesson Need?

tood requitements fir an individual ahways depend on the
amount of energy used by that person per day. If o child isvery
active of has a high metabolic rate, he wil bum up more energy
than one who i not active or has a low metabolic o
energy-using rate. Faengy is measured in calories. Calories are
units of measure that tell us how much energy has been msed.
They are like feet, inches, and pounds.

TEACHERS NOTE: I'he technical definition of calofic is the
amount of heat requited to raise one liter of water a litthe more
than a quart) one degree centigrade,

The aversge child in the third and fourth grade will need about
2,100 calories per day, Ask the children to figure out how many
calories they are using per day. Use a caloric/food chart and hawe
cach class member list the Kinds and appronimate amounts of
food they eat for one day. Figure total calories and then average
them for cach class member. Have the children compare the
amount of food they eat to the amount of activity they have,
Point out to the children that ¢ach person will vary in the
amount of calories they need, since individual calorie require-
ments depend on basic metaholic rate and amount of energy
needed,

Food Value: Not only are proper amounts of food necessary for
energy requirements but food must also have materials that
enable the body to grow and function properly,

Fssential substances in all foods include carbohydrates. fats,
proteins, minerals, vitamins, and water,

The following list shows how the body uses cach of the above:

Carbohydsates and fats -1 uel for energy

Water- Body structure

Proteins~Body building (muscles)

Minerals—~Bones, blood, glands

Vitamins--Regulators that help control the way our body
works

How do we know we are cating the right kinds of food?

A good guide to proper nutrition and one that fits into the study
group format is the basic four food groups:

f. Mik and milk products

2, Meat, poultry, fish, or cggs

3, Bread, flour, cereal (whole grains)
4. Fruits and wgetables

If one eats food from all of the above groups in the proper
amounts he will haw what is called a Melaviced dier - that is, one
that will supply both the brdy’s energy needs and the materials
needed for growth and psoper functioning,

MY
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TEACHFR'S NOTE: U'se any materials or information available
and appropriate to help children understand why they npeed food
and the kinds and amounts necded. Suggestions would include
scienee curmiculum guides on health, as well as information and help
from the school nune or physical cducation teacher. The important
thing here is to haw the chiklren become aware of the need for food
in the proper amounts and Kinds,

ACTIVITY &: '\ploring the Need for A

Foud tahen into the body is actually burned just like the gas in a
car of the wood in a fire. Anytine sonkething bums, it reyguites
ovvgen from the gir. e folowing evperiment will show this to
the children,

Procedure:

Light a candle and put a glass over it until it goes out. Ask
the children what happened. Why did the candle go out”?

Relight the candle and put the ghisy back over it. Just as the
flattic storis to go down, tilt the glass up and allow more aic
. Fhis will gtlow the tlame to bum brighter. This is like

Section B

GOALS: Afrer this kesson children should:
Know that natural resources fall into seven bade study groups or

areas which are air, water, soil, plants, wiimals, minerals and
minteral fuch, and land space.

Be aware of the relationship that onists between natural
resources and the physicad needs of man,

Hive a stronger unduenstanding of the inferrelationships -mong all
naturaf resources,

Bevelop an understanding of the word resource and  the
difference between natural and other resources,
ACTIVITY 1: Undenstanding Wise Use of Resources

The development of 3 wise use concept with children starts by
using something with which they all are familiar  words, Point
out to the children that language i & very valuabk and
important resource, and that it should be used well. Ask the
following questions:

What are some of the ways that we uw our language and
words?!

Sharing ideas. communication. karmning from the written
word. espresing our feelings and emotions?

What ways might we use words unwiscly? By talking when
we should be doing something else or by saying something
unfair tha: may hurt someone else’s feelings? By writing on
the walls of buildings or on desks and chairs?

TEACHER'S NOTE: 1t may be appropriate at this time to review
Scotion A, topic 1, Activity 3. “Sharing Information™.
What other Kinds of things do we haw that are not really
prodicts or objects. hut should be valusd.

Time: Time may ix one of our most important resources. Are
we using our time welf?

Friends: tlow umimportant ¢wrything would seem without
other people to share things with. How do we use ability to
make peophe happy?

Love: Do we spread our love around? Are we aware of the
importance of having peoplke bove us? How do we treat the
peopk whom we Jove? What makes us fove someone?

NATURAL RESOURCES
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breathing As air is used we take another breath and replenish
it.

The amount of air needed is ke food in that it depends upon
the amount of {uel (food) being burned and this depends upon

the amount of work we are doing,
Ask the children:

Why do vou breathe mere often and harder when you run
than when you are sitting still?

EVALUATION:

Given the opportumity to answer the question: What are two
things we alt need? children will demonstrate their awareness of
physical. emotional, or psychological needs

Given the opportunity to choose between true needs and
comforts. children will select food. air, space. and water as true
noeds and other things as comforts, wants. pleasures or whatever
term is satisfactory to the teacher.

Given the opportunity to answer the question: why do we need
food, air, water, space? children will demonstrate a knowledge of
facts that are appropriate to their learning lewel

Topic |

Thoughts: 1o we use our ability to thmk as best we can? What
are some of the ways we use our thoughts wisely and unwisely?

Resources: Ask your children to define the word resources.
Using ideas sbove, help them fo deswclop the concept that g
resource Is anything that is avaitable for vatued use or has human
utility .

What other kinds of things do we have to use?

Review the needs of living things with the childrea and ask them
to list the things that they tse to meet these needs, Worksheet
B-2 is suggested as an aid in this effort.

ACTIVITY 2: Exploring Things That Are Used
Grive each child a copy of Worksheet B-2.

Have the children keep the sheet for 2 to 3 days and as they go
about their daily routines, have them list the things that they use
or se¢ being used to accomplish the activities fisted on the
worksheet. Point out to the students that this assignment is a
hasis for discussing resources in generul, and that they can put
down as many or as few items after cach activity as they want
to.

The purpose of this exploration and discowery activity is to
reinforce the resource-use relationship and to give the children
an opportunity to think about where the things they use come
from and the way they are deweloped,

After the children have completed their lists, discuss tiw
discowveries with the whole class, and encourage the students fo
fill in on their worksheets new thoughts from the discussion.

ACTIVITY 3: Discovering Where Resources Come From

Define the word natural as something that oceurs without man's
intervention or is a product of a natural process,

A nutural nesource is something we use that occurs naturally,
without man causing it to occur.

Using Worksheet B-3, take the children on a short walkk around
the school or through the community and have them rediscover
some of the things they use and try to list them next fo the
natural resource that was used to make them or to make them
work. Some items will be put under several natumal resources,
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Discuss the chdden’s divaovertes with them and ash them of they
dascovered an thing st all that was made trom something not an
the himt,

TEACHER'S NOTF: 1his question may kad te some micresting
discumion and swome eneelient teaching opportunsties, For example,
what i a child should find something made of plastic? it will not he
abvious 1o the child whete plastic vonnes from of what natursd
esources are vwd o produce it Many answers (o thew guestions
vant be found in the bbrary under “Uises of Wood,” “How Steel i
Made,™ and other artkles, Give the children the opportunity to
anwer the ks obvious gquestions by doing g ttle 1escarch into the
matter. P ncourage them to use the prablem-solving approach,

EVALUATION:

Given the oppottunity to define the word resagrce, the chigldren

Section B

will demonstrate an awatences of the fact that a resoiree
any thung that has hunan utitity or vadue,

Given the opportunity o define the term matral resaurce,
cinldren will demonstrate their Kpowledge of the fact that
natural fevounces are thow things that occur aaturally and ane
uwd to sustain life,

Gaven the oppartunity to complete Worksheets B2 and B-3,
children will perform thewe tasks o0 the satisfaction of thei
teacher,

Wihen asked to put the natural resources into study groups, the
chitdren will demonstrate their knowledge of the fact that th
natural fesources are air, water, soil, animals, plants, mincrals
and land space.

Topic Il

CHANGES IN NATURAL RESOURCES

GOALS: After this leson chddien dould.

Understand the envisonmental offects of natural resource use
that involves changes thet are fot caused hy man but are a part
of natural process,

Understand that man made changes often haw the effect of

remosing matenal from the natural resource reserve and that

thewe chianges can be phy deal or chemical,

Understand that there is a timited amount of matter and that it

must be recycled tn urder to have enough natural resources.
ACTIVITY 1: Discovening What Matters Most with Matter

What matters most with matter & that it is finite  there is only
s0 much to go around.

Fill three or four clear drinking glasses with different Kinds of
material  dirt, marbles, sandpaper any thing will do as Jong as
1t is matter. Place the glasses in front of the room and ask the
children what all four things have in common. What can be sad
about all of them” Do they hawe weght, and do they occupy
space”’

Define matter tormally ay anything that occupies space and has
weght.

ACEIVITY 2: Understandmg Physical Changen in Matter

Physical chaage is any change in wse. shape. color, or teature,
with the bawe mstaral product or matter remarmng what it was
10 s aft with,

Using modetmg cliy. have the chuldren niake any thing that they
want (o o jong as it would be uwetul to them or to wmeone else,
Penctl holders, paper werghts, or ash trays will do.

When the chitdren have finished, ook thew gueations:
Hhow did vou change the clay”?
Pud you change its aze, shape, weight, testure”
It atdl clay?
fvclay & liauid, o solid, o1 4 gan?
Boes the clus have weght and ocoupy space?

What will happen to the clay when we aie tinished with it?
Can 1! be ywd again?

How do we change wood into the things we can gwe?

Ak the childien to ook around the claswoom and find things
that were once g tree, Deska, tables, chagss, penciis, papers are af!
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good ¢xamples OF all these things, which one has changed the
moat? Paper?

ACTIVITY 3: Making Paper

Matenals needed for each 4°° x 4 Jheet of paper:

100 wooden matchsticks or picaes of soft wood the sze of
matchsticks,

1 glaw jar that wifl hold the matchsticks and bleach, and will
fit into the coffev van,

1 piece of window screen, 4 “x 4

1 one-pound coffee can

1 cup of laundry hleach (with chiorine)

Procedure:

a. Break off afl match heads. Take them ostside and burn
them or otherwise dispose of them in a safe manner,

b, Plce matchsticks and 1 cup of bieach in jar and put cover

on jar loosely,

v, Paint coffee can flat black, (This will cause the reaction to
o ur faster,)

d. Place jar insdde of can and cover the top of the can with
the lid,

¢. Place the can in a sunny ot for 2 {o 3 days, until wood
fibers stast to he suspended in the solution when the jar is
slightly <haken,

f. When the whole wlution is fillked with fibers, ofir the
sohution with a stick o foosen any remaining fibers from
the matchaticka.

£ Using tongs, remove the matchsticks from the solution,

h. Allow the fibers (o settie to the botiom of the solution.

i, Very slowly pour off as mach bleach as possible, Some
fibers will be lost but there hould stifl be plenty feft to
make paper.

1. Add one cup of water to the fibers and shake until alf
fibers are in suspension,

A Allow fibery to setile and pour off “rinse ™ water,

L Add another cup of water and shake again, untit al] fibwrs
are suspended,

m. Pour the wlution into 3 fMat pan that v lagge cnough (o0
hold the 4° x 4% sereen, Slowly move sereen around until
fibers haw completely cosered it,



n, Gently lift the screen out and place it in a warm (not airy)
place to dry,

O, When the material s iy, sorape one cosner gently with a
fingemnadl untit it comes away from the screen, then gently
remowve the completed sheet of papet.

TEACHER'S NOTF: Regular bleach is about § percent sodium
hyvpochlonie, If the children do this evperiment. make sure that
they do not get the beach into their mouth or eyes. and do not
breathe the fumes for & long period of time. For third and fourth
graders, this may be a teacher-centered demonstration rather than a
student activity.

Physical changes usuaBly do not havwe the same kind of effect on
the environment as do chemical changes because they are really
only a rearrangement of a naturally e\isting material,

Have the children look at the fibers in the sheet of paper and
point out to them that even though the wood has changed form,
it is «till basically wood that has heen rearranged.

ACTIVITY 4: Understanding Chemical Changes: Making Charcoal

Chemical changes are those that actually remowe a natumsl
material from the resource bank by converting it to energy, or
cause 3 material to form that is xo different and so strong in fits
construc tion that it may not go hack into the naturat cycle for a
very long time.

it may be appropriate to discuss atoms and mokecules with your
students at this time. This decizion will depend on the science
curriculum schedule for the school system and the teachet's
assessment of the readiness of the children,

Charcoal is made by the buming of wood in a situation where
the amount of air is controlled, There is a vety good opportunity
here for a sacial studies tesson,

The produdtion of iron in this country used to depend on the
production of charcoal. Why did they use charcoal instead of
coal or wood? Why is charcoal used for grifling food?

Charcoal is made by a man called a charcoal burner,

Prepare an overhead transparency from Master B-1 and exphiin
the production of chatcoat to the children. The following steps
may he used as a guide:

Wood. generally hardwood. was cut into lengths of about
four feet and stacked in a circle with a hole left in the middle,
This same procedure was followed on the second level of the
charcoal hearth (Frame A)

The whok thing was covered with feaves and ditt except fora
hole in the very top. This hole was used to control the
amount of air that was allowed to get in (Frame B),

The fire was sarted in the center and allowed to burn very
slowly. The charcosl bumes's job was to keep the fire going
and to control the amount of air going into the fire (I'ame
).

After about 2 weeks the wood was tumed to charcoal and
was feady to be transported to the iron fumace for use in
making iron (Frame D).
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TEACHER'S NOTE: There are several activitiex that may make this
material more meaningful to the children, The most important point
to make is that there was a definite relitionship between trees and
iron production,

Mathematics problems may be developed from the following
information:

A cord of wood is a pile 4 {eet high, 4 feet wide and 8 feet
long.

It takes 12 trees that are 24 feet high and 8 inches around to
make 1 cord of wood,

it takes 1 cord of wood to make 1§ bushels of charcoal,
it takes 180 bushels of charcoal to produce one ton of iron,
{iscussion points:

Energy given off when charcoal is used is not recyclable bt
the actual matter that made up the wood is. The carbon,
hydrogen, and oxygen are changed and put back into the
envitonment as either smoke or ashes, Natural processes then
tum this matter back into wood material and photosynthesis
stores more energy in the wood.

TEACHER'S NOTE: The activities above ane examples of how man
has changed parts of hie environment to meet his needs. It is very
important to point out to the children that man changes things very
fast. If the climate gets too cold for him he simply gets into a car or
plane and moves on, or goes into a heated buikding, or putson a
coat. AR of thewe sohutions to the probliem of being cold require a
tremendous use of natural resources, whereas natusal change
through adaptation occurs father slowly and, from our point of
view, much more tragically. For example, caribou are migeating
animals, Each year they must mowe from one range to another in
order to meet their needs. If, for some reason, they were deprived of
the abllity to move, there would be a few individuals in the herd
that would be able to tolerate a particular set of conditions where
the herd was located. These individuals would be more likely to
survive and produce offspring which would. through heredity, have 2
similar tolerance for these conditions, Over a long period of time the
animal would change but the resources would remain the same, This
is not the way of man. He changes very slowly, but can change
resources very rapidly.

EVALUATION:

Given the opportunity to define matter, childrea will say or
write “matter is anything that has weight and occupics space,”

Given the opportunity to observe chemical and physical changes
selected by the teacher. children will be able to differentiate
between the two and to describe the environmental implications
of each kind of change to the satisfaction of their teacher,

Given the opportunity to answer the general question *“What
happens when material is used for energy?™ the chitdren will give
answers that indicate an undersianding of the fact that exergy i
released. never 1o be returned, but that “matter™ or material
does retum to the environment.
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‘Section B THE EFFECT OF MAN'S

Topic IV

USE OF NATURAL RESOURCES

GOALS: After this keswon children shouald

Undenstand that man's gwe of natural resources has s quakitative
and quantitative ¢ffect on them,

faplore and understand their own persunal effect on the use of
natural resour o,

Understand the need for man to use natural tesources wisely,
ACTIVITY 1: Evplonng Individual Use of Water

TEACHER'S NOTE: The enploration of individual water us will
require either a review of the measurement techniques involved of
the teaching of these technigues at this time,

The childsen should know or be taught that:

There are 16 ounces in § pint,
here are 2 pints in | quart.
Fhere ate 4 quarts i | gallon,

Obtain some 8 ounce plastic or paper cups from any grocery
store along with pint, quart, and gallon containers. Fach child
will need a cup,

The following is an example of how this may be presented.

We are going to figure out how much wate. we use per day asa
vlass, Finst, het's consider some of the ways we use wates.

We drink some. We wash with some. We use some to carry
our waste products away when we go to the bathroom.

Procedure for Measurement:

Some of the mathematical tools we will be using wilt be
measurement, ratio and proportion, and averaging.

in order to measure we must have a container that we know
wincthing about. The cups that you have been given hold 8
ounees M wgee, Tt 1akes § cups of water to make | quart and
4 quarts to make 1 galon,

Question: How many cups are in a gaon?
Answer: 4 cups/quart x 4 quasts/ganon * 16

We want to use gallons for our final figure because it is a much
casier set to remember,

There are many ways we could measure the amount of water we
dse, but we want to try to figure out the way that will give us
the best answer with the least difficulty.

We coukl hawe evety person in class simply measure cach and
every drop of water he uses and record the results, but this
would be very time consuming and difflcult to do, Instead. we
will develop a way to take samples of how much water the
awrage person uses for the three things mentioned at the
beginning of class,

An average is one numbes thst stands for a series of numbers, If
the numbers in the series are all the same, then the average is
that number. Usuaily thhe numbers in a series ste not the same.
Then we add the numbers and divide the total by how many
numbers there are in the series. This gives the average number.
for esample:

If we have S people who drink the following amounts of milk
perday (D 1207, (D15 072, 3) 10 072. (4) 12 0z2.(5) 16
oz. we could say that the average for this group would be 13
oz of milk per day.

Offcialy of our town. city, or country must figure out how
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much water the community needs per day, month, of yeas,

Have the children make a chart for keeping their records. Design
this chan according to the particular need of the dass. It may
look something like Figure B-2. Have the children make a chan
for each day of the experiment.

DAY |

1234567891011 12 T A0z Qt Gal

Drink
Wash
Bathroom
Total _
Figure B-2
Numbers:  Number of times
T: Total times
A:  Personal Average (see below)
0z2:  Total ounces for activity
Qt:  Total quarts
Gal:  Total galions
Totaluse:  Add up all gallons

Total Use

= A ¢ amount person
No. of Days vl ag per

per day

Averageday/person =

The first thing we must do is figure out how much water we
drink on the aversge. This can be done during the school day.
Pass out the plastic glasses or paper cups and ask the children to
use only these whenewver thev set a drink during the school day.
Mark the cups in 8 even segments so that a child can determine
how many ouns he or she drinks.

Have the children simply put on the chart the number of times
they drink water during the day and the amount they drink each
time they measure with their cup,

If a child drinks 4 times with the quantity cach time being 4
ounces, § ounces, 3 ounces, and § ounces, then his average per
drink is § ounces per drink, Let the childten measure as many as
they want. so long as they don't make a drinking contest out of
it

When each child has figured out the average amount of water he
drinks, have him put this figure on his chart under average drink
{A).

To figure the amount of water used for washing, have the child
calculate how much water comes out of the faucet when he
washes his hands one time, Yo this by having 2 team of two,
with one measuring at another sink while one washes, In other
words, as Child A washes his hands, Child B runs the water in
another sink for the same smount of time and measures it with
his drinking cup. Figure an average for the whole class amd have
each child insest this figure in the average column for each day
(A).
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Acerpt as valid the average figure of 6 gal/flush for toilket uxe
and avoid measwunng, which 0.3y cause some sanitary orobkems.
Have the children put 6 gallons in their Bathroom A column for
each time, -

Now all the children have to do tor 3 days is count the number
of times they take a drink of water, wash their hands, and go to
the bathroom,

Put 4 mark down for cach time, total them up, multiply to figure
gallons, and average the days, This will giwe the amount of water
for personal use per day .

TEACHER'S NOTE: It is wry important to point out to the
children that thete were many things that were not included because
it would be difficult to caleulate them. These were such things as
showets, haths, washing clothes, water contained in food and drink,
and the water required to make products and grow food. The total
amount of water used per day for every person in this country is
estimated to be about 1,800 gallons. f this is hard to bebiewe, the
following facts and figures may be of interest:

It takes about:

300 gatlons of wates to make 1 gaflon of beer.

10 gallons of water to refine 1 gallon of gasoline,

250 tons of water to mutke 1 ton of wood pulp.

325,800 gallons of water to raisc 1 acre of alfalfa,

600 to 1.000 tons of water for cach ton of coal bumed ina
steam power plant,

Therefore, it s very important that children become aware of
their own personal effect on the use of this one resource, water.

ACTIVITY 2: I aplosing Man's Ffect on Water Quality

Discuss with the children what happens fo water after it is used
by us.

Prepare an overhead transparency from Master B-2. and ask the
children, “What happens to the water after you use it?"

TEACHER'S NOTE: Cover cach step of Master B-2 with a blank
sheet of paper, it it is vsed as a transparency, Local situations will
determine just how far one can go. In other words, Master B-2 starts
with water going down the drain. from there it goes cither directly
into the sofl (cesspool. filter pond), into & septic tank system, of
into a community filtration system, Choose the one that is
appropriate to your situation and discuss each step with the
children,

The following guestions may be helpful:
What happens to water after we nse 1t? Whete does 1t go?

(Show the children on the transparency that it goes either
into the soil. into a septic system, or into a sewage treatment
system. Choose the appropriate one and continuce.)

How is waste water and sewage cleaned as it goes into the
sewer or septic system?

TEACHER'S NOTE: Pxplain that there are very small animals. so
small that they could not be seen with the naked eye but would
have 1o be looked st through a microscope. Thes. snimals. called
hacteria. live in treatment systems and actually eat the waste
material in the dirty water and change this material back into
harmiess matter. After this, the water is flitered by having it run
through a series of rock, sand, or soil filters that sllow only clean
water to pass through, It is very appropriate at this point to take the
children on a ficki trip to a sewage treatment plant., if this is
possible, If uot. the following exercise may help the children to
understand how water is treated after it is used.
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ACTIVITY 3: Making a Filter System
Materials needed:

1 plastic mikk bottle

A small bag of sand (enough to put 1-1/2" in bottont of
bottle)

A small bag of aquarium gravel (enough to put 1-1/2" on top
of sand)

A small bag of crushed stones about 1/4” across {(enough for
1-1/2" on top of aquarium gravel)

Procedure:
a. Cut the top off of the milk bottle,

b. Punch holes about ewry inch or so around the bottom of
the bottle.

cut

punch holes

c. Putin 1-1/2” of sand. 1-1/2" of aquarium gravel, and I-1/°
of crushed stones {Figure B-4).

/7 st wes

aquarjnm gravel

s.and

d. Place the filter in a collecting pan (anything will serve that
will hold the water once it has passed through the filter).

Figure B-§

e. Take 8 glass of water from the tap and put some dirt or
soil in it. Stir until well niixed und pour sfowly into the
top of the filter. Repeat this until the water kowel in the
filter reaches the top of the gravel and allow the water to
seep slowly through the filter medium. It may be
necessary to repunch the holes from time to time if the
water does not flow,

Ask these questions:
What happened to the dirt that was in the water?



Waould you he satisfied to hawe this water g back into a
stream aor river after fitb.dson?

How much wmd and gravel might st take to filter al of our
waste water?

How much do you think it might cost to do this kind of
treatiment?

What would happen if we gust dumpea dity water into our
rivers and streams?

TEACHER'S NOTE: {t i important to puint vut to the chiddren
that this is just one example of man's effect on one resource and
that man has an effect on cach resource he uses. These effocts are
usually quantitative and qualitative,

EVALUATION:

Given the opportunity to observe children using water, the
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teacher will note behavior that in her judgmient indicates an
anarenkess of wik use,

Given the opportunity to tell their teacher the amounts of water
that they uw during an average day, children will demonstrate
that they haw gained worrect knowledge about their uw of
water.

Given the opportunity to tell what happens to water after it is
used, children will demonstrate their Knowledge of the fact that
propk make water dirty and must therefore clean it up after
they uwe it. Knowledge about methods of filtration and water
treatment will at this point depend on the teacher's judgment
about the child’s readiness to kearn thewe concepts,

Given the opportunity to answer the queltion “in what two
ways do peopk affect natural revources?™ children will demon-
strate by their answer that they know that people huwe both g
quantitative and qualitative offect on water resourves.

Topic V

USING RESOURCES WISELY

GOALS: After this fesson the children shoukd:

Undentand that all things must * + considered resenirees and used
in the most desirable ways,

Recognize the importance of wise yatural resource use,

Become aware of some of the desirable ways they personally and
directly uwe natural resources,

Begin to recognize some of the indirect ways in which they can
ficlp by being swekective in choosigg certain kinds of products.

ACTIVITY 1: Learning About Alternatives with a Story

{onservation means wise uswe and sometimes wise use means
preservation. What do you think the word preservation means?

Tell the following story:

A litde boy named Samuel was rummaging around in his
gandmother’s attic one day when he saw a very ofd trunk near a
window. The trunk looked and even smelled very old. Strugpling
with the larpe leather belts and brass latches that held the lid
down, he slowly raised the lid. The hinges on the trunk were so
old and dry that they made an ecric, creaking sound as the top
was opened.

As the dust ckared away and the fight heams from the window
settled on the contents of the trunk, Samuel saw something
glitter very brightly: a medal with a beautiful ribbon artached to
it. What a find! Samuel resched in and began to pick up the
medal, but noticed that it was attached to what looked like an
old gry picce of cloth, Not wanting 1o tear the cloth. Samuel
decided to 1ift it out of the trunk to examine the medal closely,

Another surprise! The okd gruy cloth was really the coat of an
Amuy officer; very heavy. very tough. coarse niaterial with brass
buttons and the division insignia on the collar.

Laying the coat adde for a moment, Samuel, now filled with
anticipation, began to look and feel around in the trunk for what
he hoped would be the rest of the uniform. A hat, bouts,
trouwers, gloves with beautiful gauntlets attached; what tremen-
dous tuck! Samucl had found a complete Civil War officer’s
uniform, He way overjoyed and couldn’t wait to run downstairs
and ak his grandinother if he could hawe it.

“Grandma, Grandma. can | have it. can | hawe it?" Samued
shouted excitedly as he ran into the tiving room of the old
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house, “For Heaven's Sakes,” Grandma said, *"calm down, Can
you have what*”

Samuel began to relute excitedly his find to his dear ol
grandmother, and as he did so, he noticed her eyes become
cloudy and a look of sadness come over her face. “Haw | done
wrong, Grandma?" Samuel asked, *] thought it wus all right to
explore the attic.” Her eyes cloaded for 2 moment by memories
of long ago, suddenly brightencd and she said, “Oh, forgive me
dear child, but your dixcovery reminded me again of something
that was a very sad part of my life. You see, my father was a
very brave and fine man, and when the Civil War droke out he
joined the Army and was made an officer. We did not see him
for over two years, hen one day a messenger came {o the houwe
in 2 horwedrawn carriage with the trunk you found upstairs and g
sad message that my father had been killed in the Battle of the
Monocacy, in the State of Maryland, The medal was awarded
fim for bravery.™

Samuel felt very sad and confused because he did not know
whether he had done right or not, but his grandmother mace
himefeel better when she said with o smile. *So you want the
uniform, Well, what do you intend to do with it?* This yuestion
was difficult for Samue! to answer because he really didn't know
why he wanted the uniform, Al he knew was that he felt he had
to have it. Finally Samuel said, "1 would like to take it to school
and show my friends,”

Grandma thought for a fong time, remembering how much the
uniform had meant to her Family and at the same time, knowing
how happy Samuel would be if he could show it 1o his fricnds in
school. Being a typical grandmother, she finally said. *“Certainty,
you may take it to school and show your friends, but please be
very careful because the material is old and must be treated
gently or it may tear,™

Grandma gave Samucl some cardbourd boaes to pack the various
parts of the uniform for their trip to school, He carefully packes
each one,

Later that cvening, Samuel’s parents came to pick him up and
help him carry his treasures out to the car. Just os they were
taking out the fast box Grandma shouted, “Hold on a minute. |
think there is one more thing around here someplace thut vou
may want to take along.” Grandma walked over to an old chest
of drawers in the parlor, and after rummaging around in the
bottom drawer excaimed, “Ah, here it is.” When she retumed,



Samuel coulkdn't beliewe his eyes. There stood Grandma wath @
very real sword and scabbard. Grandma said, “1 had almost
forgotten this old sword, but I think it 18 a part of the uniform
and should go along with it.”

Monday moming Samuel and his dad took the uniform and
sword to school anmd into Samuel’s classroom. Mrs. Franklin,
Samuel’s teacher, was very pleased and assured him and his dad
that the articies would be well taken care of.

Samuel could hardly wait untit Mrs. Franklin decided to let him
tell about his new find. Finally the big moment came. and
Samuel shared the stories his grandmother had told him with his
classmates while they looked over the old, old treasures,

After the class had the opportunity to touch and look at ti.
uniform. Mrs, Franklin sid, “Class, I have 4 juestion for you.
We have been talking about the wise use of resources. What do
you think might be the best use of this old uniform?”

The class suggested everything from putting it back into the
trunk to letting ¢ach chiss member keep it for a week at a time
to show theis friends, '

Mrs. Franklin reminded the class that when they discussed the
word “conwrvation™ they decided that it meant the wise use of
resoutces. She then asked, “What could be done with the
resousce (the uniform) that would benefit the most people? We
could find someone who needed clothing and give it to them to
weat, Would this really be a good idea, or might it be best. in this
case. 1o prescrve the resource? Preservation woukd mean that we
would put the uniform in a museum so that many people can
share it and find out what a real Civil War uniform looks like.”

The Jdass was unanimous in their decision that, in this case,
preservation would be best, but someone mentioned it didn*t
really matter what they thought best because the uniform wasn't
theirs anyway.

That afternoon when Samuel's dad came to pick him up at the
school, Mrs. Franklin mentioned her discusson with the class
and the decigon that they had made regarding the best use of
the resource, His dad thought that the idea was a very good ene,
and siid he would ask his mother. Samuel’s g andmother, what
she thought,

The happy ending to the story is that Samvel's grandmother was
very happy to see the uniform put in the local history museum
where it can be seen by hundreds of people, This is an example

LUrban:

Park and playgrounds with litter on them,

Junk cars sittire on the street,

Buses and cars going by with very few people in them.
Words on buildings and wallx

Space, vacant lots, and stores,

Manpower not being used.

Rural:

Poor use of soil.

Use of rivers and streams for dumping sewage,
Ficlds taken over by weeds.

Plants being destroyed by insects,

Both Urban and Rural:

Poor decisions in the use of time, money, paper, cars, food
and water, and air.

When the children bring in their lists, hawe then discuss why
they think these things are being used wrong. and help them
to come up with possible solutions to the problems.

ACTIVITY 4: Understanding the Relationship Between Values and

Use

Pose this problem to the children. If you were an an island that
had no food. no trees, and no fresh water, and an airplane flew
over that could either drop you a package with food and water
enough to fast until you were rescued. of a package containing a
million dollars. which would you choose and why?

Point out to the children that the use of resources always has
and always will depend upon how much value is placed upon
them. In the case above, a person’s value system would change if
he realized that 8 million doltars wouldn't be any good at all as
compared to food and water, Ask the following questions:

How could we apply this principle to some of our environ-
mental problems?

If water fountains had a coin slot on them and we had to pay
for each drink we took, would we drink as much water?

Suppose all soda pop cans and bottles were worth 25 cents.
Would we see so many of them lving on the ground and
thrown away?

TEACHER'S NOTE: Help the children to discover thst natural
resousces really do cost something and that they must be taken care
of. They could not only cost more money but also sffect the ability
of people to live on this planet.

of both conservation and preservation.

ACTIVITY 2: ! inding Other Things to Preserve

What other things might we want to sawe in our community?
ACTIVITY §: Relating Use Decisions to Everyday Situations

Take the children on a short watk outside the school building
and try to find some natural resources that may have more than
one tse. For example. any tree in the area could be cither left
alone for its shade and beauty. or cut down and used “or paper,
wood. or any of the other wood products. What would they
decide?

In situations where there is open space around the school, ask
the children what they think the best use of the open space
might be. Should they plant food on it. play on it. put buildings
on it. or what?

ACTIVITY 3: Muking Decisions

As @ homework assigamuent have the children fook for, on the
way to and from school, five things they feel are not being used
wisely. Remind the children that they may consider both natural
and man made fesources because man made resources are really
most nataral resousces in a different form.

Ihe following list of suggestions may h+lp children to discover
seme things that are not being used wisely:

Ky

Have the children consider the following situation: You have
been sent to the store by your mom to buy the following things:

milk. coln. washing powder, candy bars, some picnic plates
and cups, and enough hot dogs for 10 people to eat.

How ure you going to answer the following questions?

Mitk comes in paper, plastic. and glass containers. From the
natural resources point of view, which one would be best to
buy?

Cola comes in glass bottles that are returnable, piass bottles
that are non-retumable and sluminum cans Which is the
best environmental buy?

Waghing powder comes in many vari¢ties, some of whichdoa
very good job cleaning our clothers but poilute the streams,
while others don't get our clothes as clean but don’t poliute
the stream. Which should we buy?

Candy hars come wranped in paper. plastic, and tinfoil,
Which shoukt you buy?



Picnie plates and cups come in plastic and paper. Which
should you buy?

Hot dogs come 1n pachages of 12, You hawe 10 people who
may want 2 hot dogs each, Should you buy | package and
have 2 people get 1 hot dog or should you buy 2 packages
and have 4 hot dogs left over?

Fhe above exercise is designed to help the children to see what
might be called the indirect ways that they atfedt the uwe of
natural resources, Take this opportunity to seinforee the congept
that all man made products are really natural pesources in
another form,

ACTIVITY 6: Eaploring the Cost of Natural Resource Use

Poor use of natusal resources not only affects one's eventual
health and welfare but it also affects cconomic dtuations. The
cconomic effect is immediate and day-to-day, and must be
explored to haw o complete undenstanding of environmental
probicins,

Have the children consider the following questions:

Ten ounves of wxda pop vosts § cents before it is in a
vontainer. A 1(hounce glass bottle costs § cents. A 10-ounce
steel can costs 6 cents. A 10-ounce aluminum can costs 7
cents. Which of the soda pop containers woutd you buy if
you wanted to make the best us of your moncy and of the
natural resources used to make the container?

Thete are two bus companies in your town. Bus company A
has decided to put anti-pollution devices on all of its buses
while bus company B has decided to keep its buses running
the same way they are now. A ride across town on company
A’s bus will cost § cents more (becatse of the anti-poilution
device) than the same ride on company B's bus. Which of the
companies would you ride with and why?

By cutting down on the cost of litter removal in a park in
your town, the Park Department can hawe enough money to
pay for an extra set of swings and eventually a new basehall
field. Would this be the best wav (o use their money? What
might be other solutions to the , oblem that would keep the
park dean and also have the swings and ball ficlds?

The street in front of your house is in very had shape because
of holes and ruts, The man in yonr town who is in charge of
streets comes by and says that they are going to be able to fin
the street but it wil] mean they will have to stop picking up
garbage for 6 months, Would you tike to see this happen?

Section B

There is a very nice park in your town, but tases are very
high and cweryone is complaining about this problem,
Flection time comes around and one of the men 1o Jning for
mayor says that if they sl the park to @ man who wilj build
apartments, there will be more people in a small space and
they can get a wery high price for tie park land w taxes can
be reduced, Do you think that you would vote for this man if
your coudd vote?

Mr. Jomes owns 4 candy store and wraps all of his candy in
plastic to Keep it fresh. Mr, Smith also owns a vandy store
but he goes to iris supplicr every day to buy fresh candy and
dots not wrap it in plastic. Mr. Smith has to charge a little
more money for his candy because he has to make more trips
to get it to his store. Which store would be the better place to
buy candy, from a resources point-of-view?

TEACHER'S NOTE: The abowve questions are designed to help
children realize that environmental improvement is often a matter
of “trade offs.” In the question about the buses, for example,
people must pay a little more if they are going to help clean up the
afr, The point to be made here is that improving the uws of our
naturad resources can only be accomptished if the public is wriling to
pay for it.

EVALUATION:

Given the opportunity to explain what wise use of resoutves is.
children will demonstrate their knowledge of the fact that
sometimes it means to presesve or keep and sometimes it means
to use very carefully,

Given the opportunity to observe their community for the
purpose of detcrmining areas where things were being 1sed
unwisely, children will be able to demonstrate their understand-
ing by the things that they select.

When Activity 4 is finished and the questions are being answered
and discussed, children will indicate that they have s concept of
how their sclection and buying of products affects the environ-
ment,

Given the opportunity to see the children purchase something
ihat had a natural resource relationship such as plastic or paper
plates, the teacher would sce the child choose the onc that
demonstrated a naturai resource value system being dewctoped in
the child,

Given the opportunity to observe the children use resources
{pencils, paper, water, etc.) the teacher will notice a reduction in
L amount of things *hey waste that is a significant indication
of an additional chung ¢ on the part of the children.

Topic Vi

RENEWABLE NATURAL RESOURCES

GOALS: Atier this lesson children should:

Identity the renewable natuml resources as air. water. soil,
plants, and animals,

Understand the importance of natum! processes such a: decom-
posttion to the eventual renewal of natural resources.

Understund that the renewal of natural resources is an infer-
dependent <tuation. All natuml resources that are renewablke
depend upon other natural resources to be renewed.

Have had the opportunity to observe natural change that is

refated 10 natuml resousce renewal and to see man's effect on
renewable natural resources,

ERIC
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ACTIVITY 1: Learning the Meaning of Renew
Ask children to think of some words that begin with the prefix

o ”"

.

As the children come up with such worde as refill, rebuild.
festore, renew, recycle, retain, and recreation, put them on the
board and point out to them that the prefix “re" usually means
"to do again.” Ask them to keep this in mind and to tell what
the words on the board mean. Emphasize the word renew and b
sure the children understand that it means to make new again,

ACTHVITY 2: Leaming the Meaning of **Decompose®

Ask the children to consider the meaning of the word “com-
pose.™ To compose, of course, is to make. If the children



compow 4 wong of g Poemn, they have put words together and
made sometlung, Now have the children recall dheir experience
with addmg the pretin "1™ o g word and changing the word,
Ask them how the meaning of the word compose woukd change
it the prefin "de™ were added to it. making the word
“decompose,” It would then mean “to break down,”

“Decompowe™ is the fiest step toward remaking some of our
resourves, 1 these resouroes aie not brohen down they cannat be
made new agdin or renewed,

ACTIVITY 3: 1inding Fvidence of DRcompuosition

{ake the children on a short walk around the school building
amd ask them to look tor evidence of breakdown or decomposi-
tion. The following enamplex should help: metul rafls showing
sgns of tusting, paint chipping, woad rotting, stones and bricks
crumbling or gradually weanng away, sidewalks, roads. parking
tots cracking and begimning to break down, and dead plant or
antimal material returning to soil components,

flave the chitdren list and possibly sketch same of the things that
they observe breaking down ur decomponing.

TFACHER'S NOTE: Odor is somctimes a good indicator of
dreakdown, Fncourage the children to be alert to the things they
anell and oty to sweh some of thewe things out. Garbage cans,
barnyards, dumps, compost pites, all have distinet odors, This is 2
very good chance 1o point out to the children that they smell things
it the air pust as they taste things in theis mouths, Have the chitdren
add 1o their list of things those that they smell.

Should chikiren need more direction in this esploration, teachers
may want to make 2 scavenger hunt out of it. This is simply done by
locating the things and putting them on a list and letting the
children hunt tor them,

Fnvousage the children to keep fooking for evidence of breakdown
and decompaosition as they go to and from whool.

As the children begin to build a list of observations of breakdown,
and you feel that they are beginning to understand the conaept.
oart 1o emphasize the fuct that breakdown und decomposition
often comee before rebuilding or renewal,

ACTIVITY 4: 1 \plonag the Relationship of Breakdown to Buildup

TFACHFR'S NOTE: flelp chiklten to understand the basie strue-
ture of composition of some of the things that make up their world.
e children will have to be aware of the endpoint of breakdown in
erder to understand the relationship of breskdown to building, The
endpoint of most decomposdtion would be an afom or molecule,

When 4 person vats food the first thing that he does is bresk it
down into smaller parts so that it can be swallowed. As the food
in chewed it is also mined with saliva whivh contains a chemical
that aids in the breakdown of food. When the food moves into
the digestive systems it is further mashed by the muscles in the
stomach and mtestine and mined with chemicals, releasing the
proteins, vitamins, carhohydrates, fats. Discuss this process with
the children and help them to understand how food breakdown
and body buildup are rehited and how this same bresk down-
building relationship happens when many things are renewed.

et the children take some materls apart and see how smufl a
prece of material they can physically break down. Some good
materials for this are chalk, graphite from pencils, strands of
\tring, votton, material from clothing, papuer and soft picces of
wood,

Fhe pomt to make here i that she first process that oceurs in
breakdown or decompostion is usiall, physirel Things change
in size and shape, but they do not change in actuat composition
until they are acted on by <hemicals or bacteria, A change in
composition is calied s -hemical change. The changes that tuke
plice in decomposition are often both physical and chemical m
natu+s. Help the children understand that before something can
be renewed it mu 1 be broken down into its component parts. It

is very much like a picture puzzle with nature taking it apart and
putting it back together,

A good way to demonstrate chemical change is to put anailina
jar of water and watch the rust form on it. You ane actuaily
seeing the mesult of oxygen combining with the iron to form
ferrous oxide or rust. Ferrous oxide is usually the raw material
found in iron ore from which steel is made, Given enough time
nature ay be able to tum steel back into iron ore by the
process of decomponsition,

TEACHER'S NOTE: The breakdown of certain materials can really
v tumed sround and fooked at as the buildup of something clse,
For exampl, the decomposition of leaves and plant material is
really the building up of sofl. Look for opportunitivs to help
children understand the importance of death, decay, and decom-
position to the overall feacwal of our material resources. All
material cycles through the environment. some of it very quickly
(water. for example) and some very slowly (iron. for example). ‘

ACTIVITY §: Studying Soil as a Renewabk Natural Resource

The following esperiment and demonstration will give the
children the opportunity to see just how a soil will renew itself.
Start the experiment soon w that the childten will be able to
observe it for as long as possible.

Matcerials needed:

2 smatii (1 cup) containets
bean seeds

Procvedure:

in the two small containers. put equal amounts of soil and
one bean seed. Number the cups | and 2. As the bean plants
grow to a height of about 6 inches, do the following: Remove
the plant from cup 1. Throw it away and plant another sced.
(Do not remove any soil with this plant.) Remove the plant
from cup 2 and have the children cut it up into very small
pieces. Min these with the soil in cup 2 and plant another
bean seed into the cup.

TEACHER'S NOTE: Keep the sbove experiment going for as fong
as it takes to have the children see that the «oif in cup 1 is being
used and not renewed. while the soif in cup 2 is also being used, but
through decomposition it is being renewed and can be used over.

ACTIVITY 6: Studying Air as a Renewable Natural Resource

Alr is a natural resource that is made up of exygen, carbon
dionide, water vapor and other gases. Carbon dioxide and
oxygen are the two components of air thut ure most important
for plant and animal respiration or breathing. Animals breathe in
air and use the oxygen in it. and breathe out carbon dioxide
{which is the waste product of metabolism or muscular activity).
Ask the following questions:

What would happen to the air if animals were the only living
things?

They would ust up all the osygen and it would be replaced
with carbon dioxide.

Without oxygen what would happen to animal life on the
earth?

How is the ozygen used by animals replaced?

Master B-3 may be prepared as an overhead {ransparency to
e\plain the following:

fn the presence of sundight, plants take in carbon dioside and
give off oxygen,

TEACHER'S NCTE: You may be interested to know now this
takes place. The following formula will help explain 1t to you:

Sunligl
604610 il

Chiorophy! (."“‘206 +60,



"ALL GREEN PLANTS
(Y LAND OR IN WATER)

NIGHT DAY




The hasic formula tor sugar is Cgllg 0g. The verbal explanat on
would go like the In the presence of sunlight and chlarophy! a
plant breathes in catbon droade, combines it with water and mases
sugar. This causes some ovygen (Q3) to be feft over and it is given
off or breathed out.

As the sun goes down and the plant is deprived of light it gives off
(05 and tahes in orvygen just like an animal does,

The interesting and important thing to note is that animals are
totally dependent upon plants for air that has been renewed. Plants
could survive without animals because they relcaw more onygen
into the air in the daytime that they use dunng the night.

TEACHER'S NOTE: There are, of course, other things in the air
busides ()5 and 04, These two components are used for explana-
tory purposes because they are so important to the respiration of
plants and animals, and their absence would be noticed more
quickly than would some of the other components. There is an
esellent opportinity bere to emphasize the reality and importance
of mterdependence. Fven though the quantities of (O and O,
remain constant they require the interaction of plants and animals
to be used wisely and be renewed,

ACTIVITY 7: Studying Animais and Plants as Renewable Natural
Resoutces

Animal and plant species are fenewable natural resources. They
renew themselves through the provesses of reproduction and
growtin

TEACHER'S NOTE: This is an cxcellent time to introduce the
words and sonoepts associated with reproduction and sex education.
The teacher's judgment will be the factor in determining what is of
is not appropnate at this point,

The following dialogue is a sample of how these convepts might be
introduced:

We have talked many times about things that are :dike and things
thst are dfferent. Can vou tell me how you ase different from
cach other?

What two study groups could we put everyone in our class into?
{Roys and girls,)

There is 4 very important reason for our being sexually different
from each other and for most animals and plants to be different
sernes. Men and women or males and females are able to
reproduce themselves,

What does the wonl reproduce mean”

Remember when we discussed words that began with the prefix
“re** and we said that “re” meant to do again?Well, if
“produce” means to make and “re” means to do something
again, then what would reproduce muan if we were talking about
making people or animals, or plants?

How are the words reprodusce and renew related?

Reproduction is simply the way plants and animals renew
themselves,

TEACHER'S NOTE: The important concept from the nsturst
resource standpoint s that sexual reproduction is the way most
plants and animals are renewed, and that this renewal depends upon
other natural processes {or support.

ACHIVITY 8: faploring Many Fifect on the Renewable Natutal
Resource: Trees

TEACHER'S NOTE: Our effort here will be to help children fo
understand that man affects renewable naturai sesources in two
major ways: (1) he uses them faster than nature Can renew then: (2)
he makes air and water very dirty and must ciean them before they
can e renewed,
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The rate we use natural resources,
Have the children consider the following problems:

11 takes about SO years to grow i tree that is large enough to
be cut down and sawed into tumber for houses. fumiture,
and other things, John Jones and his family usc 4 trees pet
year from a woodlot with 200 trees on it. The oldest trees on
the woodlot are about 30 years old and the youngest just
starting out. There is a fairly equal number of trees in each
age group.

Using the information in the paragraph abowve, can you
answer the following questions:

If John and his son cut down the 4 oldest trees each year
and do not replace them, how many years will they have
trees to use?

Somveone down the road wants fo buy 4 trees per year
from John. How long could they have trees to use if they
started cutting down 8 trees a year, assuming that they
replaced the 8 trees with new ones?

TEACHER'S NOTE: This fittic math exercise is designed to show
the children that a resource is renewable only if it is used at the
same rate that it renews itself. For example, the forest will renew
itself every year if trecs are used at the rate of 4 per year because
200/4 = SO years and it takes S0 years for the new trees 10 grow.
If. however. the rate of use increases to 8 trees per year,
200/8 = 25. after the first 25 years there would be no more troes
that were old enough to be cut cown. In other words, the 8 troes
that were planted the first year would be only 25 years old and
would be the oldest trees in the forest. This kind of exercise may be
mady more or less difficult. The point to make is, that man must use
renewable natural resources only at the same rate that they are
rencwed, or he will use them up,

ACTIVITY 9: Esploring Man® Effect on the Rencwable Natural
Resource: Al

Review the (04 - Oy cycie vith the children as well as the
process of respiration and the aced for clean air. Then do one or
all of the following to demonstrate how man makes air dirty:

Start a car.

Take a white handkerchief or a large wad of cotton and hold
it over the exhaust for just a few seconds,

Have the children observe the results

Pass it around and have them smell and feel the resdue on
the handkerchief.

Ask the children where the material goes if there is no
handherchief to catch it,

Discuss this problem with the children and point out to them
that when they breathe air that has the solid or particulate
matter in it, our lungs have to filter it out just lke the
handkerchief did.

Have the children bring in newspaper articles and help them
relate what they saw on the handkerchief to the overall problem
of renewable air,

Take the children on a walk around the school building and have
them note all the sources of sir poliution that they can ¢ of
smell,

Cover a 3 x § card on both sides with masking tape so that the
sticky side is out. Have cach child place a card on a particular
spot on the school ground and note the direction the wind is
blowing. Place the card so thul one side is into the wind. The
card should be mounted on 3 small stick. See Figure B-6 below.,



IND ) ©

Figure B-6

Have the clkden observe thenr catds for two of theee davs and
then bring the cards imto the clawroom and dicuss the results,

EVALUATION:

When aded to adentity thow rewurces that are conadered
renewable, childien will wdennty cither verbally or in writing
atr, water, sotl, plants, and animals,

Section

When asked 1o define the words “renew ™ and “decompose.” the
ihnldren wall indicate by thear ansaers that they understand that
to remew maeans to make agan and to decompowe ticans to bresh
down,

When ashed to give some caamples of decomposttion, the
children will indicate that they dud understand the meaning of
the word and can ddentify thow caamples of it that were
ubwersved 1 Activty 2,

When asked to identify the two ways things change, childien wifl
respond by waying phyacally and chemically, and i given the
opportunity to sceognize chanpe that i cither one of the other,
the children will correctly identify the type of change abserved.,

Guwven the opportunity to evplatn the way soil, air, or water
fenew themselves, children will indicate a basic undeistanding of
thewe process,

Given the opportunity 1o discuss the way man affects senewable
natutal resources, children will indicate by their comments that
they understand that naa sometimes uses npatusal resources
fauter than they can be renewed and some times makes renewabke
natural resources dirty so they are not as easily renewed as they
vould he,

Topic VII

NON-RENEWABLE NATURAL RESOURCES

GOALS: After thas feson childien soudd .

Be aware of the fact that some resotrees are oahaustibhe and will
un oul,

Have Jeamed that the non-renewable naturgd resoufaes are
minerals and mineral fucls,
Understand the difference between renew and teovele,

Understand that muncesal fuels sre non-renewable of eshausible
broguw they are uwed much tader than they wan e replaad in
nate,

Undentard that minerals are cchauaible because there s only a
certan gimaunt of cach of them warlable,

ACTIVITY ©: Comparmg Renewabhe and Non-Reniewa bl

fhe tollowmg demonsration will enable nldren to undersand
the conaepts of renewable and son-enewabie,

Matenals nevded:
31 ooftee can
214t qas
Procedurne:
4. Pundh oo sanall bole an the bottom center of cach can.

o Place tvo cane over the tno gars, open end ap, and il
thea witl wates,

Witer in can € Boudd e codored with food coloring.

d. Plaoy the thard can O over the 1op of can A amd Tl it
with water, Sec fueure 8 7.

Toeil the ohfdren only this, that the water G cons A and (
reprewnts all the water m the world, witde the flud in own B
represents afl of the tincb ool sn the workd, (10 not worey ahout
any detinste quantity at ths tme, B ach amount repsesents als
there )
Q
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Fapure 8-7

Cany A and B osepresent the gse we make of the patural
fesourves, water and gasoline tor ot of fueln, The hoke in the
bottom of cach can reprewents the rate at which we uwe the
fesOUrce,

Can € sepresents the resouree iwater) besng renewed of the wme
rate gt s bemng uwed, tone drop uwd  one drop renewed )

Ao gar numbet B oatarts to 0l up, “recycke™ 1t by siapls poursg
# buek into can O A jar number 2 starts 1o (1 ap, “hurn™ 5t by
pounng it Jown the dramn, As thiy is done, eaplan 1o the
vhialdren that once a tuel v awd 1 iy o maee itois
mon-arnewable,

At demonstration progeeds, ash the children thew guestions

Which of the sesourves will ran ot and which one will not?

it we could not find a replacement for the fuel o i can i,
what might we conader until one was tound?



At this point. dramatize this point by imply plugging the hole in
the can with & tinger, Phis will demonatrate a decrease in the rate
of uw.

I we wese to dectease the rate at which we use fuel oil
today, remembering that fuel oil i also gasobne and jet fuel
therosenc ). what would it mean to us?

We would have to walk more, rinde ks,

What are some ways that we might dow down the uw of fuel
oilv?

Point out this fact to your children as they watch the Nuid
can B go down the drain: most resources that are truly
nui-renewable are the ones we uwe for snergy. These materials
are often refemed to as mineral fuels which includes the fossil
fuels such a coal, oil, and gas,

ACTIVITY 2: I aploring the Non-Renewable Rewurce Huel

TEACHER'S NOTE: The fact that it took 70 to 100 million years
to make the coal that is now teing used only means something to
someaie who can qosceive 70 fo 100 million. Children are not ablie
to da this, nor ane mo it adults, The following two concepts are the
important pints to make: (1) coergy fuels were made over a very,
very long period of tune: () when they are used, they are used up
very quivkly, b uel s used much faster than it is made.

Moat of the fuel is call-d fossil fuel. All fossfl fuel comes from
energy that was stored in plants and animatls and took a long
time to be formed into the coal, gas, and oil that is found today.

it would be very helpful to take the children on a fossl hunt if
there ane anas near the school where this might be possible. Call
the scienee voordinator and ask whete fossils might be found. If
there are none i the vicinity of the school, ask him to help to
oblain some examples of fossils and ask the following questions:

What is a fossit?

Were all fossils cither plants or animals?

Were all fossils once alive®

How old are some of the fossils?

How did nature tum plants and animals into fuel?

The following demonstration will help the children to see how
£as was formed:

in a small bottle with a small neck (a soda pop bottle will do
nicely if it is not colored) place a smaull amount of hamburger
and lettuce kaves. Put a smail balloon over the the bottic
mouth and place it in a spot where the sunshine will hit it,
Leave it for as long as it takes for the bafloon to start to fill
with gas.

TEACHER'S NOTE: The hamburger represents an animai that has
died. the lettuce represents 4 dead plant, and the bottke is just a
place to observe what happens.

As the plant and animal material begin to decay, gas will be given
off and trapped in the balloon.

A« the children observe this ask them the following questions:

We have observed decomposition on our school grounds and
Know that it makes soil. What would happen to the soil as
many, many layens formed and the bottom layer was under
tremendous pressure? Would it get hatder or softer?

Mavter B may be prepared as an overhead transparency or you
may duplicate it and pass it out to cach child. This and the
following caplanation may help the children understand how
mineral or fossil fuels were formed.

frame 1; Many. many vears ago, before man sppeared on carih.
there were large anas of swampland that jooked something like
the one in Frame 1 of the sheet/transparency,
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Prame 2: In this pictun some of the plants have died and fallen
into and under the water. Do you think a plant that is under
water would decompose/rot as fast as one that is exposed to the
air? The answer is that it would rot, hecause decomposition
requires onypent and when the water covers the plants, they
decampose very stowdy, This meams that the energy that they
have stored up from the sun i trapped and stays there,

Frame 31 A the years passed, plants continued to div and pile
up. and a strange thing occurred: 1he weather all over the world
became warmer and the ice in the north and south polur regions
melted, causing the sea to rise. and the seas came in and covered
the swamplands.

trame 4: The occans are filled with many smali anitnals and
plants called plankron, During the long period of tine that the
oceans covered the swamplands, these anitmals died and fell to
the bottom. This caused 2 great deal of pressure to be put on the
original plants shown in Frames | and 2. These plants began to
get very hard,

Frame 8: After many years the temperatate of the carth began
to get cooler. Iee started to form at the north and south poles.
The ice took up a great deal of this water and the sca moved
back away from the swamplands, keaving a thick coating of mud,
This same thing happened many, many times, and cach time the
older liyers were put under pressure, the following things
happened:

Frame 6: The fat from the bodies of the ocean animals that died
was sjueeszed out and began to drain down through the rocks
below, The original plants continued to get harder and harder,
and so did the mud that was left after the sca went back exch
time.

Frame 7: As the rocks got harder and harder, the carth's crust
began to fold causing some of the hayers to form litle domes like
the one seen in the picture. This made 3 perfect collecting place
for the oil that was dmining down from ahow, and this is where
it is often found today.

frame §: The final picture we see is very much like the situation
that exists today, The wery old layers of phlints haw turned to
vudl and gnimahl have tumed to oil. which has collected in pools
underground. AR of this took some 70 to 100 million years
Poces this tell us anything about how fast we should use our oil
and cval, and why we consider these resoufocs nonfenewable?

ACTIVITY 3: Exploring the Non-Reaewable Resource Metals

The children hawe seen what happens to a steed nail that is made
from iron if it is exposed to the weather. Oxygen combines with
the iron and tums it back into iron oxnide. Man usually preventis
this, however, by painting and coating the metal so that it will
not rust, Have the children consider the following questions:

What will happen if we keep producing automobiles that are
made of steel, using iron from the earth? 1f we keep doing
this at a faster rate than the iron rusts and retums to the
carth, then what is eventually going to happen? Will we run
out of iron and not be able 1o make steel, which would mean
that we will not have steel to make any of the follow
ing: cafs, trucks, failroad tracks, spoons, bicycles? What is
the answer 1o this problem?

The metal already taken from the earth must be recydled, and
nut so much of the original iton ore should be used.

Discuss the word “recycle™ ugain with the children and point out
to them that once we take something from the earth, it will hawe
to be used over and over again.

EVALUATION:

Given the opportunity to tell why any resousce is considered
non-renewable, the chilifren will indicate to the satisfaction of
the teacher that they understand the concept of rate of use
versus the rate of production of natutal resources.
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Given the opportuntiy o el which groups of resousnees ane
consdered non rencwable, chiddicn will v “mineraly and
mineral fueh,”

Section B

PEOPLE WHO TAKE

Given  the  oppotiunity  to decuss the differenae between
renew T oamd Crecydke.” the children will indicate by their
comments that the understand that “renewal”™ tmeam to remake
i natuce and recycke’ meanms to rease agamn,

Topic VIl

CARE OF NATURAL RESOURCES

GOALS: Aftes this kesen children should:

Be awnare of the fact that, because of the remendous rate of
natunal resources reldtive to needs, they must he manasged,
protected, and studied.

Be aware of the Kivds of jabs that are available in the field of
natural revousees.,

Be anare of the okills and knowledge that natural nesounce

aUpats s . quite,
TEACHER' . ok The mtormation that follows v in narmative
form and o o o be used with the tist of activities. |eachers ane

entcouraged 1o koot one or several of the actaties and  help
chitdren 1o twoite aware of the vadous opportunitics tor em-
ployment that east an the ficld of natural resources,

ACTIVITY 1: Havwe the chaddren dev: fop i bullketin of pictures of
peopl warhang with natural resources and shase the information
below with cach other and with other claswes 10 the schoot,
Piveures may be found in peneral publications as well as sports
and outdoor publications.

ACTIVITY 20 Get L touch with focal natural resource agencies
that may proside sesouroe pervons to come and sypxak to the
class,

ACTIVITY 3: ook mito the tield tnp posshifitios that may et in
the waamity of the «hool that would allow childien to meet
peopke workang in natural resource aregs, Water trestment plants,
tish hatchences. zoos. parks, and municipal plunning offices all
offer ficld tnp possiilities where Jhiildren may meet 2 natural
FUMIURT Wather,

INFORMATION ABOUT PEOPLE WHO WORK WITH WILDLIFE

fhe peapie wine wotk with ansmals can e divided 0o wo
sudy groups, those who work with wild amemgls, and thow who
work swith Jdomestic animals, the following are esamples of
ane of the ocvupations in the wild animal category.

Wildhte Riokogist

[he wildhte bologas worke 1o the area of wild amamal sudy,
making obwrvations and experimenting with animals (to find
out what they need to cut. how they find protection. what their
relattonshup 18 1o e¢ach other and to the plants in theis
surroundimgs, cfead and heeping caretul cheek on the ammaly’
generd bealthy and wellare,

Maat of the people who work as wiidite brologists are graduates
of s tou-year coflege prowram. flwy spend o grest deat of their
fame an the out-of-<doors, obaerving animals and studying animal
envroniment,  They also apend many  houre andoors using
matheniatn o, sowenee. sivd Lraage shifls to record the evidendae.

Crarrte Wurden

Many segns apgo when there were fewer men and mose wolves,
mountii hons and covotes, man hunted only beaiuse he
wanled food. A6 the yoears went by, the number of people
incteased, the namber of predators decteased and the natural
batanee of natuse was dsturbed. Anmed populstions that were
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onae small and in balance with the available food began to get
very large. These was not enough food to go around and
although many animals were bom, very few of them reached
matunity, Thosx that lived were m wry poor health because of 2
lack of foad. Man, the hunter, has replaced the predator in
many cases. Hunting, however, must be controfled and this is
where the game warden comes in.

The game warden is a2 combination of policeman, teacher,
scientist, and wterinanan, Laws established by focal, state and
federal gowmments are designed to protect wild animals, The
game protector must enforee these laws. Qbservation of animal
habitat and population numbers is another of the duries, ax well
as frequently asasting the wikdlife biologint by coliecting needed
mformation about certain wild animals in an asea,

A major duty of most game wandens is to teach people to hunt
safcely and to enforce the hunting laws that ¢xist.

A game warden must have a feast a high school degree and
usually specialized training by the employing agency. Game laws,
luw cnforcement technigques, public relations, ganme biology,
natural history, outdoor craftsmanship, and the ability to get
along well with people are all <kills that a3 game wanden must
Rawe,

CGame Farm or Refuge Manager

There ane certain areas in many states that are managed for the
express pumpose of providing the proper habitat for wild animals,
Fach of thew areas requires 3 gamwe fagm or refuge nuanager,
depending upon what the area s calted,

The game farm of refuge manager sy in some ways dmilas to a
farmer who grows domestic crops and animals, Knowledge of
what the animalsy need in the way of food und protection is
requited,

Game farm and refuge managers must know soils, crops, animal
habits, and needs as well as farming and Lind ose techniques, The
occupation fequires at least a high school education and very
often eapenence and/or additiond post high schaot technical
traning.

INFORMATION ABOUT PHOPLE WHO WORK WITH WATER
AND FISH

Watcrways Patrolman

Fishing a6 4 very important «port in this country, %o many
people fash that it is neorsasry to allow fishing only dunng
certain times of the year for cortain speees of fish, and to imit
the number caught on any one day. The waferways patrolman
enforces thewe laws and serves the same roke for Myl as the game
profector serses for wild tand animaks,

Waterways pairodman also are responsble for checking on the
aafety of boats for recreation, They teach people how (o use
boate and fishing equpment properly, myestigate sourees of
water poflution. and gencrally perform any duty that has o do
with the pestection of sireams, rivers, and labhes, and the fish
that hive in them.



Warer Quality lester
There 1s a great deal of water poliuton in our country tanday .

The! water quality toser works with waivs in fivers, sireams. and
lskes, or might work for city govemnment and test the water that
i to be uwd by the people in the iy,

Feopk who work with water quality spendd much of their time in
the outof-doan collecting amples from water sources and an
oqual amount of time n the diemistey laboratan testing the
watet to determine it quality,

Most of thosw peophe have at east twe yeans of coltege and Hany
of them hold college degiees. They must understand chemistry
and biolugy and the methods used t0 get accurate samples from
the water thay they want to test.

INFORMATION ABOUT PEOPLE WHO WORK WITH PLANTS

There are many occupations that haw to do with plants. This
matenial will cover three: the forester, the crop farmer and the
RUENCLY MIan,

Forester

The modem forester is really a furmer. fle takes care of farge
arcas cowered with frees, and must decide which trees to cut
down, which trees to leaw standing, where to planr new trees,
and how 1o get the trees out of the forest without damaging
mote of the area than is necessary,

Skills needed in forestry include knowing how to use ewerything
from axes to saws o wry heawy power equipment such as
bulldozers and truck «. Sometimes foresters need to know how to
fly and parachute (o forest fire areas that cannot be reached by a
fand vehicle.

The kinds of knowledge that a forester must have are very broad.
including economics, mathematics. weather prediction, fire
control, soil science, equipment use and maintenance, and many
other things. It would be unusual for any one forester to he an
expert in all of the ficlds. The amount of knowledge a forester
may nced in a particular area will depend upon paiticular forest
specialtios,

Most foresters hawe either two-year o four-year degrees with a
specialization in one of the areas of forestry,

Farmer (Crop)

One farmes i thi country rases cnough food to feed himself
and 48 other people. Farmers raise crops that are either fed 1o
animaks to produce meat and milk products or sold as produce.

Most farmen tcdvy are specialists. They grow a sngke gop. and
must know not only general principles of farming, soil sience,
fertifization, weather, srngation, equipment use and mainten-
ance, marketing and economics. but also the specific principles
that arc relevant to the crop or crops that they afe raisng.

Farms today ase much larger than they used 1o be. This makes it
very difficult for a young person who does not atready liw on a
farm to decide to become a farmer, purchawe the land and
equipment. and pet started. Most farmers foday are persons who
were bom and raiced on a farm and inherit the business from
thewr family.

Nurseryman

A nuneryman grows plants that age (o be replanted later. usnally
sold to proplke to uw around ther bomes and gardens, or to
landsape gardneny to uw atound huddings, strects, and hgh-
ways,

Plants that are raised from sweds require very special care because
they are canly damaged by disease or improper conditions. The
nutseryman must be aware of proper conditions for raismg
youny nhenty, Knowing when young plants are ready to be wold
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and how 1o take good cate of them when they are moved from
une place to another is also necesary.

Running a nunery alw requires a knowledge of good huunes
Praclices, equipment uw snd maintenance, weather, soll and
farm management,

Many nurerymen are college graduates with degrees in horti-
culture, plant scivnce, o some other phaw of nurary crop
production, There are alvo job oppartunitics for the graduate of
two-yest colleges and technical schools,

PEOPLE WHO WORK WITH MINERAL AND MINERAL FUELS

Petrodeum Geolugis

Many yesrs ago anyone who looked for minerals or mineral
fuch was called 4 prospector, thought of as a gnzzied old man
with a burro and a pan, way back in the hils fooking for gold or
sabver, Todays prospectors are much different but «tifl have
basically the same objective, to find mineral and mineral fuel
deposits in quantities large enough to be commercially valusble,

The petroleum geologist is an example of the modem-day
prospector whowe major responsibility is to determine where to
dnill oil and gas wells, This decision can only be made by &
person who is familiar with the kind of geology in atess where
oH and gas have been found before.

When a drilling operation starts the petroleum gvologist must
constantly check the core samples that are brought up and very
often must check on seweral operations at the same time. Much
of the petroleum grologists time is spent out-of-doors,

All petroleum geologists are graduates of a four-year vollege
program. There arc also technical occupations in the field of
petroleum geology that require a two-year degree.

Mine Conservation Technivian

All mining operations today ane affected by federal and state
vonservations laws. The mine conservation technician usually
works for the mine operator and makes sure that all regulations
are followed, Mine conservation technicians working fur open pit
mine operations must see that the land is returned to a condition
similar to what 1t was before mining started. Soil must be put
hack, grading must be done, and trees must be planted. ['he mine
conservation technician must be able to understand government
regulstions and supervise the people who operate the grading
cquipment and plant the new trees,

Mine conservation techaicians also work in the “deep” mines
underground to discover and stop dangerous environmental
vonditions caused by poor miming practices. They check the
fand, water, and air around the mine site to e if the mine is
causing pollution., Stopping mine fires is also an area whep the
mine conservation technician plays a part.

Most of the occupations in mine consesvation technology require
a high school degree plus two years of technical training

PEOPLE WHO WORK WITH LAND SPACE

Land Planner

Man is a social animal. which means that most human bemgs hike
fo hve near others. They don’t, as a rule. want to spread out.
When muny many people hve on a small portion of the Lund, a
land planner can help to make the best use of land space.

Ihe lnd planner tries 1o N1t the needs of peopke into the lund
space that they occupy and must know the natusal resource
vapahility of the land being uswed. swuch as womething about
gealogy 1o determine whether or not the ground will support
buildings. and wmething sbout water and sewage to nuake wne
that propk haw enough water 1o drink and that the il will
take care of sewage, The recreation needs of people must he
known so that decisions can be made sbout where fo put parks
and playgrounds.



A tour-year colhoge Jdegree in faad planning or landscape
archited tute s reqused tor most md planning postions, There
are many twechnicsd posttsotis i acasting Lind  planners that
rajuge two years of vollege ttatning,

PFOPLE WHO WORK WITH AIR

dar Quality Tester

Phe moreasiing industial prodoctssgy and transportation necds
of the country hawe caused an ever imcrcasing aif pollution
problem, The air quality  tester collects air samples where
pollution is stpected and tests them o determine the amount
of pollution present.

Fhe air qualtts tester must, therefore know how to uw the
rather sophisticated testing equipment avalable today and how
to determune when and where the samples shoukd be taken, He
nevds to hnow the ditferenae between clean and polluted ar,
attd how much pollution can be tokerated before there is danger
1o penple,

AiE quality tosters ate usually graduates of 2yvear technical
prograsns i ais polluiion wchnology,
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PEOPLE WHO WORK IN RECREATION

Diterpretive Naturalist

fhe interpretive naturalist provides information about the
natural world to people who visit nattonal, state, and ol parks
and muwums. Naturalists must be teachers, communicators, and
rescarchers,

Fhe naturabst uses the outofdoofs as a chiwroom ichading
bivlogy. zoology. botany, geology, and the natural and cvarth
scitmvs, |he naturalisg usaally has a college degred in one of the
above and a great deal of knowledge about the res. Most of his
time i ent out-oli<doors, but the naturalint must also be able to
give effective indoor preseatations using audiv-visual equipment.

FVALUATION:

Given the opportunity o identifly and deserthe occupations in
the natural resources, children will give answers that indicate
that they understand that people must take care of natural
fesources,



Section C - Soil

Topic |

WHAT IS SOIL?

GUALS: Attt thi kesvon vhildien should

Koow that sl o tade up of s, water. brohen down tocke,
ONINR aieE, and Biving onganssns,

Understand the intersction of tine varous soif component .

TEACHER'S NOTE: A6l activitivs suggesied here will be fused on
the asumption that there n g place on the whool grounds, of
nearby, where childien may earn about sl Thew evpericnces will
myolve dyging and sometimes removing a small amount of il fof
Turther study 0 the dassoom.

In vome stuations, the abaye SWUTHPLION s 1oL approprafe

I thiv v true, teacheny must tind some wil 1o bring into the
viawoon,

ACTFIVITY 11 Beconsng Acquamited with Soil
A, Temperatune and Water
Hawe the children sake 4 sample of the whoolt ground soit or
other appropriate places and eaplore 1t with as many swnses
as they can. The the following questions may help-
What can we fearn about the «ob by feclmg at?
In ¢t ool or wamm? 16 it mung or dry?
If you squeese o btk bit of 1010 your hand, does i J$ick
together! What muahes it stock toether?
Does sand have water in 1!
B. Rocksand Organie Matter
Have cach duld collect or give them o smatl sample of soif
tabout 2 cubye inches) and put the ample in the middic of a
pwee of 8- 1/37 8 T puper.
Provrding the children with ¢ hand ke, magnifying glaw, or

ke pouer microscape, will make tis experience much mone
fun and meaingtul,

Prect the cinkdren 1o separate the sl annple nto things
that ook ditterent and things that look abhe, Remind them
that they are sull trymg 1o diwover what makes up 4 soil,
Phe following gacestions may help:

Is there anytiung that looks like wood?

Is there any thing that ook ke 1t used 10 be 4 part of a
tree or plant? (Roots, leat particles, stems, afd kaves.)

Does any thing kool Ike sl racks or wnd?
Are there any Worms of msedis in your soil?

TEACHER'S NOTE: In an ideal wnd one might find all of she
above. Thi will not genetally be the case. however. The very kst g
teacher should espect trom the above detivity is fo hase the chifdren
discover that o more componctits of sl are 7ock partrcles and
plant pars wrganic mattor),

. Anr

One way o demomarate “sotl ae™ o the children i o place
asample of ot (pretershly ome that s mosst and frevh) in g
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jur and slowly pour water down the side of the jar until the
water vavers the wil by 3 to 4 inches

Air will escape tfrom the soil and can be obwerved rising to the
top of the water.

Should the soil be distusbed when the water is poured into
the gar, simply allow it to setthe before observing it,

1. A Living Organiam

The following demonastration will help teschers and children to
discower the reality of Hving organisms in a soil,

Materials necded:

Two wections of wil that are approzimately the size of any
pant thut one would uw 1o bake a4 small meat foaf or bread
(approximately 87 v 47 x 47), Thew sections should come
from any place where weeds might be or are growing or from
the floor of & woodiot or flower hed.

Two containers of cqual size, one of which cn be put into an
oven, Aluminunt pie pans will do,

Procedure:
2. Mix the soil samples together in a box,

b, Put 1/2 of the misture inte one container and 1/2 into
the other,

¢. Put one container in an oven for about 45 minutes at
appronimately 3007 tthis will sterilize the sample). (The
soif should be wprinkled with water and covered tightly
with a sheet of aluminum foil to hold in the steam efore
heing placed in the oven,)

Remowe the sample fram the oven and place it neat to the
other one on 1 window il and water cach one equally
dashy as required.

¢ Observe the results over 1 2 1o 3 week petiod of time.

TEACHER'S NOTE: The lving organisms in a soif are different
from the organic matter discussed casdier, Organic matier indicates
something that was once alive but s now dead, Organisms include
bacteris, inwets, plants, sceds, worms, and many other living things
that live in and interact with the soil.

This demonstration will simply allow the children to see that there
are living things in the soil. Ler them follow you through the
demonstration, including the haking of one sample.

EVALUATION:

Goven the opportunity 1o answer the question: if you were to
mahe some il what hinds of things would you need? Children
wili demonstiate thewr Rnowledge of wil components by having
the following in theis answer. air, water, fochs, ofgame matter,
4nd hving organsms.



Section C - So#!

Topic |

SOIL FORMATION

GUALS: After this lesson children should:

Understand the concept that soil is a sencwabke natural tesource,
and that its renewal takes tremendous time,

Understand these terms: weathering, soil parent material, soil
profile, and hotizon,

Understand basic concepts of soil formation.

Begin to understand the relationship of one area (horizon) of a
soil profile to another.

Hawe the basis for a better understanding of the il topics that
follow.,

TEACHER'S NOTE: ihe introduction of the *'soil profile™ is done
here because it will give the children the total picture of “a soil”
from bedrock to surface. Knowing what a proflle is will help the
children to understand betser the topics that follow.

ACTIVITY : Discussing Soil Profiles

Ask the children to define the word profile. When they have
arived at the conclusion that a profile is really a “side view™
then ask them fo use their imagination and do the following:

Start at the top of a regular piece of notebook paper and
draw what you think a soil profile might look like. You may
use words at the side of your drawing to describe what you
might find as you go deeper into the soil. Make sure that
your picture shows wher you think soil begins and ends
(Collect the drawings when the children are finished.)

TEACHER'S NOTE: The purpose of this little exercise is to help
teachers to find out what children think they will find in a soll
profile, and to make comparisins butween what they will {ind and
eventual discoveries,

EXERCISES
SOME WAYS TO MAKE A SOiL PROFILE
THE S1DE HILL METHOD

ORIQINAL. CONTOUR

AFTER PROFILE
1% EXPOSEC

Find a side hill and dig straight down until profile is exposed.

Using Master C-1, have students identifv the soil horizons.
Using the posterboard and glue method described under the
Auger Method. have the children take samples and prepare a
model of the soil profile.

THE AUGER METHOD

If you have a soil auger svailable the folowmg method may be
used to make a profike.

You will need:

Poster board, 9” x 22"
White glue

Soil auger

Procedure:
a. Fold poster board along the long axis,
b. Cover middle fold with glue,

¢. Take a sample of soil frum every 2 inches that the suger
goes down into the ground.

d. Put soil samples on board as they are taken out of ground.

e. Press soil gently into glue and allow to dry, for an hour of
wl

GLUE

THE POST HOLE METHOD
Procedure:

a. Dig a hole straight down into the earth. Take a sample
from each level that you dig out and place it on the poster
board in the same manner as in the auger method. Then
fill up the holc. This medod will work but is not as casy
as any of the other methods.

M [olejep




THE ANGLE-IN SLOPE £
' XFPOSED
11 & hill 15 not avastable tor expostee of the sl profie. but only

PROF(E
tlat land exists m the study arvg. the sl pay be removed at an
angle into the gound. exposing the sost profile 1 a verticad wall
as shown in the figure, Samples may be wken, and a model of
the soil profile prepared ax previously described. Fill the hole
when the study has been concluded.

m|oin|e>

MASTER C-{
WHAT MIGHT Bl FOUND COLOR
.‘ U~ ’:‘,,:.' ar.
PLANI AND ANIMAL *TK e~
DEBRIS AND NEW . % W - ;{ /\'t VERY DARK BROWN OR RED
SOIL. ROOTS. INSECTS. P SR X [-%
r 2N .).l . w? . ?
‘e e ‘s ... * . :
« ! K " R
RATHER CONSTANT S e LIGHTER THAN A HORIZON,
PARTICLES OF THF = R MAY CHANGE AS YOU GO
SAME S1ZF AND CULOR. R Sl T, e THROUGH IT.

LARGE ROCK PAR-
TICLES CALLED
SOIL PARINT
MATIRIAL.

WILL Bl LIGHTER THAN A
AND B, AND ABOUT THE
COLOR O} THE ROCK UNDER-
NEATHHIT,

TEACHER'S NOTE: This publication is for mationwide use. It is C) called hotizons, and cach horizon plays a particular part in the
therefore 1mpossible to show you exactly what a soil profile trom formation and functioning of soil. The depth of these horizons
your urea will look like. The profile chart shown above is typical of varies considerably. In some very shallow soils, B and C horizons
a sofl suitable for growing crops. There are three areas (A. B, may be lacking altopether.
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ACTIVITY 2: Making a Soit Protike

There are sewcral ways o stidhe sl profiles, most of which can
be found on Workahweet €4,

Tools needed for this activity will be one or more of the
following: a shovel. a poss hole digger. s soil auger. A soil auger
muy be borrowed from a sosl conservation service representative
if onc is not one available in the school. High schools with
vocational agniculture progranis would e another source of
cquipment. Fhe auger methad of making a soil profile is the best
becaus it requtres less work, fess space, and disturbs hardly any
Lan.’. Make sure the childien get a good indication of the changes
on their poster board.

After the profike has been eaposed and a sample of it has been
nmude. ask the children the tollowing guestions:

What changes did you notice as the soil profile got deeper?
We noticed in the A horzon the breakdown of organic

mutier. Is this how a soil gets its organic naterial, and if so,
how does the onganic matter get down into the soil?

Fhe muddie horizon B may be looked at as the mismg bowl.
Omgante matter from the top and soil parent material from
the bottom meet and min to torm the B horizon, Why is this
important to plants!

Section C - Soil

The C harizon of g soil is called the suil paront marertal, Soil
pasent material v made up of broken down rock. The rock is
broken down by a4 process called weathering. Gradually the
particles get snualler and smaller. Why is this important to soil
formution?

EVALUATION:

Given the opportunity to explain soil formation, a child will
demonstrate an awareness of the following concepts:

The relationship of soil parent material and weathering,

The relationship between the formnation of soil panent
material and the addition of organic matter.

The relationship of one area of soil profile to another,

Given the opportunity to define the following terms children
will give a definition that indicates an understanding of the
terms:

Sait profile

Soil horizon
Weathering

Soil panent material
Soif formation

Topic 1l

SOIL AND WATER

GOALS: After this lesson children shoutd:
Understand  the relaionship of water o sl formation,
Be aware of the effect of man on soil,
Understand the termas drainage and percolation.
ACTIVITY I: Fapwrimenting Waith Percolation and Drainage in the
{Lasstoom

Water falls to the carth as rain and then does one of two things:
gues down into the soil or runs off on top of the soil.

Percolation and drainage are the terms applicd to the movement
of water duwn through a soil or the way water runs off of or
through a sl

Demonstea tion in the Classroom
Materials needed:
The inside parts of a coffee percolator,
Place about 3/4 inch of cotfee in the top.

Mace the coffee hotder in a bowl to cateh the resules of
the cxperiment.

Pour enough hot water into the top to cover the coffee
and observe the sesudty

Ask the children the following questions:

Why 1. the water in the pan of bowl now the color of
woffee?

Where did the color come from?!
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Could we say from our observation of this eaperiment
that when water moves down through coffes it takes
some of the coffee with it?

What would happen i we replaced the coffee with soil?

ACTIVITY 2: Pxperimenting with Soil Percolation and Drainage
QOutside the Classroom

In the following exercise, have students perform a percolation
test.

EXERCISE
MAKING A PERCOLATION TEST
Materials needed:
I watch (either a stop watch or a watch with a sccond hand).
{ one-th coffee can with both ends cut out of it.
1 one-pint jar or cup (so long as this container is the same
size for everyone it can hold any amount of water that js fess
than the coffee can would hold),
1 plastic jug for carrying estra water.

Procedure:

a. Scheot four spots on the schiool grounds or nearby, {wo of
these spots should be places where prople seldom or never
walk.

b xamples:

‘The middie of a yard that doesn’t get much traffic



A flomer bed
Under sirubs and Busdies

b. The other two ot should e places whete peoplke uw
obvivusly atfected the woil by walking on it or standing on
it.

Faamples:
Fhe asea around home plate
The ares under swings or see-sawy

The corners of buildings where pathways usuaily are
found

Any vther place where the soi is stepped on by people

¢. Hawe the chikiren work in teams of three with cach child
doing one of the following tasks:

1. Sct can in place and pour wafer

2. Timing

3. Recording

4. One child should also describe the test site
The following chart muy help in recording the results:

Amount Tige Rate 1} i
1 qt o0 seu 1 qt/90 sec /12 palfetn |

1
2
[ itk St L $remmm e —a——a- L L) -—J

Rate of percolation should be figured as amount of water/time
(see example betow) and converted to galtons/hour,

I q1/90see -

Yite

Igal/520 see = 1 gal/12 min
or 1/2 gal/min

d. Push the coffee can nto the ground at the selected site so
that water poured into it will not «eep out from under the
edge. (See Figure C-F below.) Al the can does is act as a
sleeve, The fower edge should be pushed into the soil
about | inch,

€. Measure | pint of water and poar it discetly into the top
of the coffee van,

f. Note and write down the titne as voon as the aater s
poured 1,

g Note and write down the time it takes for the water fo
disappear. The difference in time is the percolation rate.
(This may be very rapid or very slow dependmg on the
sotl type and condition.) You may wani fo wee how Jong
it takes for the water to drop 1 inch or 2 inches. As long
as everyone does the same thing, it does not matter. You
are finding the rate of pereolation.
After the tests have been made. hawe the teams draw conclusions
based on the folfowing questions:
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What kind of resutts did you expeet when you started thas
caperniment?

What general things could we say about cach of the 1wo kinds
of arcas we observed?

What was the percolation rate at cach of the sites?
How and why were they different?

When the children have discovered that soil where people walk
will not percolate as rapidly as soil that is not walked on, ash the
following questions:

Why does standing on the wil cause water not to drain
through it?
What words could we use to describe what might happento a
shl that was continually stepped on?
TEACHER'S NOTE: The technical terms for sofl that is treated in
the above manner wre impaction or compaction. Activity 3 may help
you und your children to understand this convept better.

ACTIVITY 3: Studying the Effect of Soil Impaction and Drainage

Figure -1 shows a microscopic view of wil partices in a
nonompacted situation. The spaces between the soil particies
are called pore space. As soil becomes compacted, the wil
particles are so close together that water will not flow down
through the soil.

m SOIL PARTICLES
e sme

Figure ¢

TEACHER'S NOTE: The ability of 2 sail to hold water is related to
the amount of surface arca present in the form of soil particles. The
water attaches itself to the surface of the soil particles and is held
there. Pore space simply altows water to contact the individual soil
pastiches.
Ask the children the following questions:
What happens 1o soil particles when a soil is compuy ted?
What relationstup does soif compaction have 1o soil drainage?

It the soil on your school grounds is holding all the water it
van and it starts o rain, what will happen to the water?

Will the water run off at the same rate from all parts of the
school ground?

What determines the rate of water runoff other than the
percolstion rate?

TEACHER'S NOTE: The degree of slope on a soil will affect the
tate of run off and the rate of percolation.

What would happen to water that falls on perfeetly level Lland
that will not absorb any more water?

TEACHER'S NOTE: Soil that will not absorb any more water of is
“filled up™ has reached what is called fleld capacity. If the
pereolation rate of o liwnis §inch pet four and a dowapour causes
2 inches of ran to fall in one hour, | inch will be absorbed and |
inch will either run oft of i the lawn s perfectly fevel. will I there
and evaporate, This can be observed very nicely if there is a hall
fickt or playground on the school grounds. After a rain. witter
puddies will usually form i the area uround home plate or under
SeC-NEWS O Swings,



ACTIVITY 4: Determining the Friect of Pegeolation on Soil

Twe magor arcds of g soit profile are affected by water
percolation. They are. (1) the movement of orgamie matter and
nutrwents from the top laver of swil down to whete root systems
are; (2) weathering of rocks that forms soil parent material.

Prepare an overhead tamparency from Master C-1 to enplain
this conuept.
Puint out:

Ram falls on soil and because »f gravity starts to move down,

As water mows through the surface soil, it picks up nutrients
from the organic matter and s them through the A
horizon and into the B horison,

Material from the surface is deposited in the B horizon called
the "zone of dccumulation.”™

Water that is not used by plants or other living orgunisms in
the soil finally reaches the soil parent material where it
usually drains away.

Water that reaches bedrock runs along the plane of the rock
and enters the water cycle at a spring, stream, rivei, o well

Section C - Soil

Horizon A is often called the “zone of kaching.” Leaching is
the term used to describe the removal of a material by water,
(Uoflee grounds have been leached of their soluble material.)

EVALUATION:

Given the opportunity to define the following terms, the
children will demonstrate an undenstanding of the meaning of
the terms:

poreosation, runof), fickd capacity, percolation rate, poe
space, impaction, degree of slope.
Given the opportumty to trace a drop of water fyom the surface
to the bediock of a sl profik, chikirer will indicate an
undentanding of the relationship of water to the development of

Given the opportunity to answer the question 'Can you tell one
way that man has 3 negative effect on soil?” children will give an
answer that indicates that the child understands the relationship
of walking un soil to pore space and the relationship of pore
space to water-holding capacity.

Topic IV

SOIL AND PLANTS

GOALS: After this lesson children should:

Know that plants are very important to soil because they help to
prevent sotl crosion and also provide organic matter to the soil.

ACTIVITY 1: Discussing Decomposition and Organic Matter

Children should understand that the term “organic” indicates
something that was once living but has since died and is in the
process of decomposing. Activity 1 from Topic VI Section B,
will serve as g good review and discussion guide of the
relationship between soif repewal, organic matter, and decom-
positron,

ACTIVITY 2: Discovering Faamples of Organic Matter

Have the children go outside the school buitding and explore
flowerbeds and areas under trees and shrubs. Ask them to find
things that were once alive but are now nonliving and are
undergoing decomposition. The following questions may help:

What are some of the things we notice about things that are
decompuosing?

Do they change color and texture?
tHow do they smell?

How long do you think it will take for the leaves that have
fallen this yeat to turn into part of the soil?

What ether evidence of living things can you find?
ACTIVITY 3: ‘Testing for Organic Matter in the Soil
TEACHER'S NOTE: The following activity will depend on the
avaslebiiity of ol testing facilitics. Contact the Jate univensdty or

district office of the Soil Conwrvation Service and obtain informa-
tion on the procedure for getting soif samples tested.

This activity is a very good way to show children the effect of plants
on the arganic content of the soil and to provide an interesting math
problem,
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a. Contact the district office of the Soil Conservation Setvice or
state university and have them send information on how a
soil sample can be tested for organic matter content,

b. Have the chilkdren go out on the school grounds and collect
samples of suil from the following kinds of arcas:

An area where there are no plants growing at ali (bali field
base paths, home plate, efc.).

An area where grass is growing.

An area where trees and shrubs are growing and dead plant
matetial is evident on the surface of the ground,

¢. Send samples to the address obtained in Step A, (Usually soil
testing laboratories will send smail packets to put the soil in.)

d. When results return, make a graph sdmilar to the one in
Figure C-2 below,

e. Did the sample with lots of plant cover also contain & large
amount of organic material?

ST
:zrgsuu‘ﬁ

oF
ORGANIC
MATERIAL

L 2 1 1 .1

v rJI1Tr vy ¢
AMOULUNIT OF PLANT COUER.

Off SAMPLE SITE L

Froure (-2

ACTIVITY 4: Discovering How Plants Help to Hold Soil in Place

Using the following excrcise, have the children make a soll
sunoff demonstation table and do the experiment.



After the experiment. discuss the following:

Why did we find more sl runoff from the uncowred
sample”’

How do plant roots help to hold soil 1n place?
Do plants hawe any other effect on wil protection?

Have the children dig up 2 vmall amount of grass (4 easpoonful
is 3 small amount) and look at it under a microscope, Ask them
to try to discover just how plant roots are attached to soil,

EVALUATION:
Given the opportunity to answer the question “What do plants
do for sal” children will indicate by their answers that they
know that plants supply soil with organiv matter and help to
stabilize the soil,
EXERCISE
HOW TO MAKE A SOIL RUNOFF BOARD
You will need.
2 plastic milk bottles tthe more nearly syuare the better)
2 tin cans
2 quart jars
Procedune:

a. Cut the mik bottles in the manner shown below to make
trays.

h. Mark the quart jars with masking tape in the manner shown
Delow,

__i“ll.g}
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¢. Punch holes in the bottom of the cans to muke sprinkiing
cans,

d. Ubtain one piece of sod that will fit exactly into one of the
milk bottle trays: or fill both milk botthe trays with soil snd
plant rye grass in one of them,

€. As soon as the wod has had a day or two to setthe or the grass
has grown to about 5-6” (about I months), wt the two trays
side by side as shown hejow,

Biock up the trays s that they slope about 1 inch from the
back to pour out spout.

Place the marked jars so that water from the trays will collect
in them,

f. Slowly pour 1 quart of water through the cans so that it falls
onto the middle of each of the samples.

B Record and observe the amounts of water and soil collected
in jars,
Questions:
1. Which jar has the mcst water?
2. Does grass help hold water?
3. Which jar had muddy wates”?

Topic V

SOIL PARTICLES

GOALS: After this lesson children should.
Understand that soil is clasified by particie \jze,
Understand the relative size of sand, silt, and clay particies.
ACTIVITY 1: Making a Mechanical Analvsis of Soil

Have the children collect from the school grounds or bring from
home various samples of soif that they hawe been able to identify
as having a particular color or characteristic that they can
identify usuully by feel.

in this method dmple sedimentation s employed with a
minimum of kibhoratory cquipment,

Materials needed.
Various soil samples, 1/2 cup of each
I fruit jar and Isd for each <ample

8§ percent Calgon wilution  Mix 6 tablespoons of Calgon per

{t of water

Q
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Ruler - graduated in the metric system
Measuring cup
Tablespoon

Procedure:

a. Place approzimately 1/2 cup of soil in a quart jar. Add §
tablespoons of the 8 percent Calgon and 3 1/2 cups of water.
Cap and shake for § minutes. Place the jar on the table and
let stand for 24 hours,

b, At the end of 24 hours, measure the depth of settled soil.
This represents the total depth of il Siake thoroughly for
§ minutes, Place the jar on the desh and let stand for 44)
seconds. Now -neasure the depth of settled soil with a ruler,
This is the sand layer.

¢. At the end of 30 minutes. measure the depth of settled soil
and subtract the depth of sand from this depth to get the
depth of the «ilt layer,



Figure (-3

d. The remaining unscttied part represents the clay fraction,

¢. Record your results for each of the soil samples.
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The measurements may be converted into percentage figures
according 1o the following examples:

A B

a. Total depth of soil 23 mm 35 mm
b. Depth of sund layer 9mm tIimm
¢. Depth of silt layer 10 mm 10 mm
, 9 mm o . 12 mm -
+ Sand equals Fmm 100 % = 39% omm 100% = 34.3%
% Silt equals —o P\ 1008 = 43.5% AE-mem & 1007 = 28.6%
' I mm T3 mm ’
% Clay equals 100% — (39% plus 43.5%) = 17.5%

100% = (34.3% plus 28.6%)

= 37.1%
EVALUATION:

When asked to name the three general soil particle size

classification, children will say day, silt, and sand, When asked
to put the three particle size classifications in order, ranking
from karger to smalier, they will say sand, silt, and clay.

When answering the following questions, children will give
answers that in the opinion of their teacher are satisfuctory.

Which of the soils tested In Activity 1 would hold the most
air?

Which of the soils tested in Activity 1 would allow water 10
percolate faster?

Which of the soils tested in Activity 1 would have the most
pore space?

Topic VI

SOIL AND AIR

GOALS: After this lesson children should:

Know that soil has an atmosphere of its own and that the air
capacity of a soil s directly related to its structuse and
condition,

Have developed an awareness through classroom discussion of
the relationship of a soil’s living organisms to the soil air.

ACTIVITY }: Discussing Soil Particles und Alr
Review Topic 1, Activity 1:

We have seen that there is air in soil. Where do you think this
agr is located?

What did we mention when we discussed water that might
give us a clue to where air might be located in the scodl?

TEACHER'S NOTE: Soil scientists classify soil particles by size.
sand ranges from 0.5 to 2.0 millimeters, silt from 002 to 0.5
millimeters, and clay those smaller than 0.002 millimeters. Most
soils are made up of particles that are combinations of the above. it
is important to understand thix concept. because particle size is
important to the airholding capacity of 4 soil, as well as the amount
of pore space in a soil,

The capacity of a soil to hold air is dependent upon soil particle size
because soil particle size determines the amount of cavity or pore
space that will exist between particles. The diagram in Figure C4
below will help to illustrate this point. '
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. Figure C4

Ask the children this question:
Will a soil with large particles hold more air than a soil with small
particles?

ACTIVITY 2: Demonstrating the Effect of Particle Size on Pore
Space
Using two water glasses of equal size, fill one with marbles and
one with BBs. Have the children pour measured amounts of

water into each glass unifl it is full and then ask the following
questions:

Which of the glasses took the most water?

Which of the glasses has more space between particles?

Which class of soil has the most air space?
TEACHER'S NOTE: The material above should be related to the
effect of pore space on drainage. Soll with larger particles will
usually drain more rapidly and therefore leave more space for air. if

a sofl is poorly drained and water remains in the pore spaces air
capacity will be less.



ACTIVITY 3: Swdyving the Relationstaps of Living Organisms and
Soft Air

Plunt oot tissues and very small soil organisms (everything from
carthworms to bacteria) constantly use oaypen and pive off
carhon dioxide. Both of these pases have 3 characteristic that is
very impottant to the needs of soif organisms. This is called
diffusion, which means that a gas (COp or 03) will mave toward
and wecupy an area of lesser conventrason. The following
diagram may be helpful in understanding this concept.

RiGH OXYGEN

OoXVGEN . SOIL SURFACE

'

A

LOw OXNYGEN
1]

HIGH 01 | Low O,
é
Low Oy 1 {IGH O
i
{
Figure C-§

Point out to the children that the movement of gases is very
important in maintaining the balance of the soil atmosphere.
After an explanation of this concept, ask the children to solve
the following problem.

Figure C6
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I in the above diagram the tree routs are within line A. which
way will sol onygen sove, from aiva A to area B. or from arca B
to arca A? Anwwer the same questson about carbon dioxide,

TEACHER'S NOTE: Figure C-6 is very arbitrary and meant for
llustration only. In actual fact the areas of paseous concentration
are mitch more subtle and seldom could they be defined us a straight
line or areq A or B.

EVALUATION:

Given the opportunity to define the following terms  pore
space, soil, air, and diffusion - children will give a definition
that demonstrates a basic understanding of the terms.

Given the opportunity to answer the question: Will a soil with
large particles hold more air than a sofl with small particles? The
children will answer that the sofl with larger particles wilt hold
nmre&ir.%enaskedwhytmsistrue.theyﬁnmondinaway
that will indicate their knowledge of the proper relationship of
pore space to sirholding capacity and pore space to soil particle
size.

When asked to discuss the relationship of living things to soil ais,
children will demonstrate by their comments that they have an
understanding of the fact that plant tissues and other soil
organisms use oxygen and give off carbon dioxide and that these
gases move from areas of high concentration to areas of low
concentration,

Topic VII

HOW SOIL IS MOVED

GOCALS: After this lesson children should:

Understand that soil and soil parent material are moved by wind.
water, and gravity,

Understand that the movement of soil parent material is an
important factor in the formation of different kinds of soil in
different parts of the worid.

Understand that soit that is not stabilized by planis will be
moved by wind. water. and gravity.

ACTIVITY 1: Observing Fvidence of Soif Muvement

Soil movement by water can be observed on any hillside that is
not covered with plants of some sort. This is one of the most
comman forms of rrosion,
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Bank erosion can also be observed on any stream that curves in
and out.

Stream bank crosiun can best be observed on the side of the
stream where the water curves into the bank.

If you have school grounds where you can find some buge
ground and some ground covered with grass or other plants (such
s a ballfield), the experiment on Worksheet C-3 will be very
helpful in showing children that water does move soil and that
plants stubilize soil (see Topic IV, Soif and Plants).

Followup suggestions for this activity include:
Why arc swalcs planted with grass that is never disturbed?
What is the purpos: of 2 diversion ferrace? Why is it grassy?



By means of a field trip or slides, show the <hildsen contour on soil dlassification and the origin of soil parent material in your
planting of field crops. Why 1s the fiedd plowed across the slope area, consult the district office of the Sail Conservation Service,
and not down it?

Whatumempmeoigtmmmmem?

Evidence of soil movement by air can be observed by blowing on EVALUATION:
any dusty shelf or by observing the wind blowing dust around. Given the opportunity to tell how soil is moved by natural

Sail movement by gravity is difficult to observe unless you have ::;:sd b;m:::i‘:y “':in m'de:‘n:“:::: their knowledge that it is
some very steep stopes that are covered with shallow soil and ' )

very little of nu ground cover. Given the opportunity to discuss the importance of ground cover
for soil stabilization, the children will demonstrate by their
comments that they appreciate the value of plants in sail
stabilization.

If asked the question: why are there different kinds of soil in

ACTIVITY 2: Discussing the Movement of Soff Parent Material
Make an overhead transpatency from Master C-2, and explain the

movement of soil parent material. different parts of the country? Children will answer the question
in 8 way that will demonstrate that they know the movement of
TEACHER'S NOTE: The movement of soil parent material by soil parent material by wind, water, and gravity, and appreciate
pustural forces is one reason for the many and vared soil the relationship of the concept to the formation of different
classifications that we Bave in this country. For further information kinds of sails,
MASTERC-2

1. Rovks in valleys and on mountains arc weathered and turn to soil parent material,

2. Rovks {rom mountains are washed, blown. o rolled down to valley.

3. Soil parent material from the mountain mixes with soil parent material and organic matter frum —
the valley and makes a soil different from eithes of the two areas. : . \

4. Soil at the buse of the mountain will be different from the soil farther out in the valley. f ! ’7
§. These processes arc going on all of the time. { :

WEATHERING
OF ROUS To PRODUCE
PARENT 40IL- MATERIAL

ROCKS PULLED
BY GRAVITY

- MOUNTAIN -

e

IOl TARENT MATCRIAL FRCH MY < '\? <

S0 FLAENT (UTEXAL FROH VALLEY Zr

—w-.—-—..-"

. VALLEY
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Topic VHI

MAN'’S EFFECT ON SOIL

GOALS: After this lesait children should:

Undurstand one of the ways that people attect sonl

TEACHER'S NOTE: This topic 1 samular to Topiw Vi, Grades 34,

but the activities are more appropriate for Grades $-6.

ACTIVITY 1: identifying the Problem

The scheol gound i most suburban areas is covered with soil.
Children play on the school grourd. 1t should therefore be
obvious that they have some effect on the sl

Hawe the chitdren zo outside for a period of exploration. They
will be looking for particular places where they have caused a
surface change in the appearance of the ground.

What is soil? Have the children take some soil from ditferent
arcas (where they constuntly walk, and where they don't) and
bring 1t into the classroom on a plain sheet of paper. and try to
separate the different things they find and note differenes. This
can be done 1 teams.

Answer the question, what is soil made of? Using 4 hand lens or
microscope. sce if the children can discover what kinds of things
make up the different kinds of soils. Rocks, root stems., plaat
parts, worms, water, ait, just what is there?

trom the observations made during the trip questions should
evolve, such questions as: what happens when we constantly
walk over the same place? Does it change the soil to step on it
constantly? Will plants grow in these arcas? Why does water
always stay in these areas longer than other places?

ACTIVITY 2: Measuring Soil Compaction

How can we find out what happens when we step on soil”? The
best way to get this answer is by a comparative study. First ask
the children what they think happens o the soil. Does it get
hard and i s, does thas attect its abitity to hold water or grow
plants?

One way we can answer the hardness quostion i by running a
simple penctration experiment:

3. Ger one pound of 10 penny nails, and a | 2-inch ruler.

b. Going back to the place where they made their orignal
observation, have them try to push the nail into the soit with
one finger, then two (thumb and torefinger prasp). Caution
the children not 1o press with the palm of their hand.

¢ Measure how much of the nail stuck out of the soil after
pushing with one finger.

d. Make a note of the distance above pound.

¢. Repeat the sume procedure using the same steps, only change
the area to any place whese there is no visible evidence that
man has affected the soil,

f. Have the children wnite down the number of inches of nail
vistble at'ter they performed the esperiment.

g Back in the classroom have the chuldren averape the distunce
in man-affected soll and in non-affected sail,
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Now we know the soil is harder where man has stepped on it but
dues this make any ditYerence?

Qur observations tell us that there were no plants prowing on the
soil where we walked. Was this because we killed the plants that
grew there beture they had a chance to grow, or bevause soil that
18 hard or compacted does not grow plants as well as the softer
soils? How can we find out?

a. Getsonre flower pots and & packet of bean sceds.

b. Sumply collevt soil from the sume two arcas as above and
plant the seeds in them.

¢ Try to collect some samplex of the impacted soil without
breaking it up too much.

d. Place the samples in a place where they will receive the same
amount of sunlight and wates.

¢. Water them well whenever the surface is dry. Keep records of
how much water was uscd.

. Obwrve the growth of the bean plants and note ditferences.

This esperiment will yield further evidence regarding man's
effect on the soil.

Does stepping on the soil cause water to not go down into the
soil where it can cleanse itselt’ and be used by plants? How can
we tind out? What did our observations telf us? Discuss with the
children what happens to water as it hils the soil? What would
happen if it all stayed on top? Will stepping on the soil in the
same place all the time cause this to happen?

#. Get cnough number 10 cans or any large tin cans for every
child in the cluss to have one.

b. Cut bath ends out of half of al! the cans.
¢. Fill the other cans 1/2 full of water.
d. Return to the spots where man has atfected the soil.

¢. The chuldren should be working tn teams of two. one with a
van with water and one with a cylinder.

f. Place the cun with both ends cut out down into the soil
abest | inch.

Pour the water from the other can into this.

> R

. Note the time it takes for the water 1o drain or percolate
down into the soil.
1 Repeat the above process in an wea not affected by people.

j. Back in the clasroom discuss the differences that the
children found. What does this mean to plants, animals, the
waler itself?

EVALUATION:

Given the opportunity to discuss the effect of people on the
scheol ground sail, children will demonstrate that they are aware
of things such as compaction and the relationship of u
compacted soil to plant prowth and percalation.
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TopicIX

SOIL CONSERVATION OCCUPATIONS

GOALS: Atter this lesson children should

Be anuare of the ocvupations that exist i the ares of il
conservation and manayement.

Understand the nature of the work performed by soils workers.

ACTIVITY I Discussing Oceupations in Soils

TEACHER'S NOTE: We use the On-Sie-Soil Scivntist 10 denute
the sail wicatist who actually does onsite work with soil as
compared to the soil scientist who spends time in i laboratory doing
basse phyacal and chemical tests on soil.

The bunic job description of the On-site Sodl Scientist would be
that of 4n intormation obtainer and problem solver. Suppose. for
enample. o building developer wants to use @ particular portion
of Land fir building houses. His first problem ix to determine
whether o not the sod in the area is suitable for this Kind of use.
The onssite soil soientist would be called und would probably do
these things:

4. Gather afl available information about the kinds of houses
that are berny plunned.

b. Guther afl avattable mformation about the il
v, Identity information that is necessary but not available.

d. Work with sanl technictans to pather any additionad informa-
$1O0 DUCCWNATY.

d

Relste all available information about the soil to the needs of
the houstng development and to the rest of the community.

. Make recommendations to the housing developer that will
enable him 1o use his land properly.

The oneste sofl scientist must have many different Kinds ot
knowledpe. He must know e general characteristios of sl soils
and the particular characteristics of the seils in the area where he
works. He must be familiar with all methods of obtaining
information about seils. including not only ficld sampling
techniques but also fibrary and computer resource materials. He
must know or be able to determine what effect a particular kind
of activity might have on a soil. and last but not east, he inust
know how to work with people.

Particular kinds of knowledge that the on-site soil scientist
) would need to have would include soil saence. chemistry,

geography. mathematics, mapping. surveymng, and public rela-

tions.

Most sl seientists are graduates of ot least o four-year college

program in soll sience, and very often have an area of
specialization such as forest soils apronomy .
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Any analysis of soil depends to 8 great exteni on the information
obtained from labotatory testing of soil samples gathered from
particular aseay. 1t is the job of the kboratory suil scientist to be
able to answer particular questions about particular soils and get
this information back to the people working on the site so that
they can make proper recommendations. The laboratory soit
scientist needs to be famitiar with all available techniques for
physically and chemically analyzing soil samples. and if piven a
particidas use for a given soil, must know what sail changes to
recommend based on hix laboratory analysis.

The laboratory soil scientist is a graduate of at leust a four-year
college program and usually has s very strong background in the
physical and chemical properties of soil, as well as the laboratory
techniques necessary to determine these properties.

Soil techuicians are important people in the area of soil
conservation and work in both labosatary and on-site situations.
in general, soil technicians are those who actually run the tests
or vollect the dats nceded by the soil scientists. The soil
technician who works on the site, for example. would have to be
very familiar with ficld sampling techniques to determine such
things as percolation rate profile. soil chemistry, and degree of
slope. The soil technician who works in the labosatory on the
other hand, would be familiar with tests to determine such
things as soil moisture, soil air. mineral content, and soil texture.

Soif technicians are high school graduates and very often have
taken two-year programs after high school. In the future aH soil
technicians will probubly need two-year post high school training
in order to enter the field.

ACTIVITY 2: Interviewing Resource People

The most direct experience that children can have in learning
about soil occupations is by meeting someone who actually is a
“suil man.” Contact your local. state or federal Soil Conserva-
tion Service and arrange for a visit of one of theisr people to your
classroom. Local high schools with vocational agriculture pro-
grams may also be a good source of information and resource
people in this asca.

ACTIVITY 3: Preparing a Bulletin Board

Hawe the children develop a bulletin board of pictures of people
working with soil. Group the pictures 5o as {o illustrate clusters
of similar careers. Huve the students study and react to the
displuy during a class discussion.

EVALUATION:

In an oral exercise. the student can identify at least three types
of workers who help to manage and protect our soil.

The student can state how different soil workers contribute to
his well-being and the welfare of the community.
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Topic |

PLANT COMMUNITIES

GOALN: Atter thus fesson children should

Understand that 1he enviconment s mgde up of pliy sical and
biotic tactors that attect cach other.

Understand the physdcal tactors of the enveonment,

Understand  that  plint commumities develop in areas where
physcal tactars are sutabk tor them,

ACTIVITY 1 fdentdyiny Biotie | actors

Ask the children to identity some of the oty things that aftect
themt, such as tlies, rafs, mice, cows, ants, birds, trees, fhowers,
shrubs, and mold.

Pomt ont o thent that all bving things are divtic factors in our
envioninent and that these ot factors are affected by the
phrvseal factors that warround them,

ACTIVITY 2: Kenutying Phiyawal Factors

Physical factor in the environment are mude up of non-hiving
things and encrey.

Ask the children to think for 4 minute and name the physical
(non-living) factors that atfect a plant community.

They should mention water, air, soil, temperature. and light,

The sudy of coobgy is said to be the sum total of all physical
and biotic tactors thar affect an organism,

Review Section B, Fopic I, “"Need«' with the children, Remind
them at this pomt ot the needs that wre common to all kving
thimgs, that is. air, water, hght, food, and suitable 1empersture.

TEACHER'S NOTHE: Wiale alf living things have the same hasic
needs, natural communitivs sre hused on the fact that among the
many species of planis and animals that Bve on the earth, there is a
difference in the amount air. water, food. iight. and temperature
that cach spevies requres Fach species has a “range of tolerance™
for each of the facturs,

ACTIVITY 3: Discussing the Range of Fokrance,

fvery plant and animal lives in an environment in which
temperature, moisture, light, food, ete, oceur within a range that
permits it to live and grow, Goldfish can live and grow only
within 4 femperature range of 32 1 10 107 8 B the water i
frozen {32 1) or warmer than 1071 for kong petiods, goldfsh
die. The range of toleraev tor goldtinh, then, is 32 | 10 107 1,
Goldtish grow mos rapidly in the “optimum™ runge of 71 b 1o
871, as shown in Figure C-7. 1 any ane of the environmental
factors exiends beyond the range of tok rance for the plant or
animal if ¢y called the controlling Jactor.
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ACTIVITY &:
Development

Determimnye Dimitsye  actory in Communits

A forest of grasslamd community will be made up of plants and
ammals that are in g placy where thetr physcal needs are mot
tfall between the minimum and ma Nimum range),

i the school grounds have any kind of plants growing, you may
be abk to show the children the plant communny conttolimg
favtogs.,

A goud way to start 3 school growmd example of imiting tactors
and community development, woukd be 1o do the tollowing.

Have the children go out on the whool yard or ball tield wny
place where there iv o grass lawn) and ask them the foblowing
gtestions:

Why are prassland plants the only plants growing here?
Can you tind places on the school ground where grass is not
growing bequse of a limiting tactor?

TEACHER'S NOTE: The kinds of places to be lnoking tor are areas
under trees, hall ficld base paths, very stony or sieep areas any
place at all where grass is not growing, but could if 2 condition were
changed.

Ask the children what the Hmiting factors might be in the arcas
where no grass prows. The tollowing list may be helptul.

Not enough light

Not enough water

Nart enough sofl

Too many people stepping on i

Ask the children what would happen 10 the grass it they kit 1t
alone. Would it get much higher and reach optimum growth?
Point out to therm that one of the limiting factors for gras is the
awn mower,

TEACHER'S NOTE: Thiv concept will be discussed more tully i
Topic IV, "Plant Communities Change,™

EVALUATION:

Given the opportunity 1o define physical factors, children will
demaonstrate their awareness of the fact that physical factors are
tempersture, light, air, water, and other living things.

Given the opportunity 1o describe the meaning of the terms
range of rolerance and controlling jactor, chiddren will demon-
strate an awareness of the correct meaning of the terms and the
relationship of the terms to the development f a plant
community,
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Section C - Plants

Topic |l

FOREST PLANTS

GOALS: Atter this fesson children shoutd

He tamylar with the hinds of plants that make up o forest
communiy.

Be able to tistaguish between Moadieatl and narrowleat trees.
Understand the role of the understory plants,
Undentand the sttuvture of forest plants,

TEFACHER'S NOTE: {he dentincation of partealar trees will
depend on the kowal area and  the intormation avarleble, The
activities sugpested here are designed to help chitldren kearn the
structural ditfferences amuoag the tree species.

ACTIVITY §: Divcovering the Upperstory

Porests are usaally made up of two “Mory situations.” The
upperstory plants have one very important chamcteristic: they
have the petiettc ability to grow taller then their understory
companions. For example, in some of the eastern oak forests the
utderstory trees are dogwood and hophornbeam, These two
trevs would newr grow s large as the o3k cven i they had ideal
copditions,

Our effort here should be to help chikiren understand the
various parts of trees rather than to identify specitic trees.

ACTIVITY 2: Discovesing the Understory

Many toresis have an understory commumnity that is a combina-
tion of short frees, shrubs, wikdflowers, ferny, mosses, and fungt.

it you are working i1 4 woodlot, have your children explore the
understory from ground fevel up.

Certain plants grow hest in shady places rather than in full sun.
Perti, s by observation you vn discover some of these.

tive speaial atfention to the discovery of plants that ape
nen een, Mushrooms and other fun play o wry importamt
part in the forest cycle in that they are decompowrs, They break
down material and return it fo the soil for reuse. We will discuss
these plants Turther in Topic IV, “Plant Communities Change.”

TEACHER'S NOTE:t you are working in a woadkt that is made
up of coniterous trees (fir, pine) the understory may not be as
pronounced 4« 11 is in ¢ broadleat forest hut it you explore dose o
the ground you will find that there are a sgnificant numbers of
smiall plants that play 4 pant in the forest community,

ACTIVITY 3: Learning the Partvota Tree

A togest is somutimes referred to as a colfection of trees. These
tiees provide many different kinds of products; they also provide
the environment for soil and water conservation, fos wildlife, for
recteation, and for natural beatuty. It 1s important that we know
something sbout trees. There are many detsiiions . ees, in
unte, o tree is defined as o woody. perennuad plant having a smple
main sem or frunk with o more or few defimtely formed crown
and sttaining 3 hemeht of moge than 20 feet, Like other bving
thangs, trees bave mteresting habits of growth und distinctive
features which dintitigussh one Kind from another.

In order 10 understand how o tree grows it is necessary to know
the patts of g tree and their functions. In terms of tree growth
there are three man paria: crown, trunk, and roots, See Master
-3,

The crown itsell is the top of the tree. It consists of the limbs o
branvhes which extend to the twigs and terminate with the buds,
The kaves. flowers, fruits, and seeds are borne by the branches

1)

It is withm the crown portion of the tree that many of the vital
processes take plice which ar nsponsble for growth and
repraduction,

The trunk is the main stem of the tree. It supports the crown,
serves as a pipeline tor the flow of mineral solutions from the
roots 1o the crown, and serves as 4 storchouw for foods
carbohydrates, tats, and sugars, When a tree is harvested, it is
mably the trunk in which we are interested,

The roots hawe four functions. They provide a base for the tree
and serve as an anchor to hold the tree upright: they absord
water and dissolved minerals from the suil; they serve asa food
storehouse, and they have different types of roots Trees like
spruces, hembock, and white birch have shallow or surface roots
which make them vulnevable to windstorms, Other trces like the
vak, walnut, and hickory have a central deep-penetrating root,
valled a lap reot. making them very resistant to wind damage.
The third and largest group of trecs have extensive root systems
with both shallow roots and deep roots like tap roots.

ACTIVITY 4: Becoming Acquainted with | caves

feaves. Leaf characteristics which may be used in identitication
of trees include kind, shape, mrangement, size, type of apex,
type of margin, and kdf composition. Figure C-B shows the
parts of a leaf, Leaves are of ditferent Kinds. The conifers hawe
needle-like or scale-like leaves Broad-leaved trees have either
simple or compound lkeaves. Simple leaves consist of one piece
while compound leaves are those that are divided into three of
more sections called Leaflets.
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ACHIVEEY & vammme Frees

Uainte Worksheet OB bave the onbdien osplone an arca near the
sohiool shtere thepe sie il rees prowamne.

Fhe maim obyective bere o o have tie dnldien boecomie tammlr
with the pats of the tee, Piey do not ase (o compare one tree
Ly ognothier. et o w il be g moch berter espenience it they o
st s trees, o matier wiat Rind, have cectam sistdar pases

FVALUATION:

Given the opportumty to desonbe the satons parts of the trees

Section C - Plants

abserved an the tarest, chuldien will be able 1o dastinpush
sy aple and compound leaves, bortzomal, vertseal, and
siioarth barh, opposvte and alieriute branching, bteral and
terimmal buds, cones and other frams, B ven the opportumty to
alwerve torest plants, children will be able to cateponize plants as
betonginge to the upperstory or the understory,

Gaven Hie oppostanity 1o observe g torest of o picture of a forest
vonnmungy selected by e teacher, the chikiren wall be abke 10
distipunh between broaadlat and conifeious forests,

Topic 1l

GRASSLAND PLANTS

GOATS: Atter thin tlewon children should .

Understand that there are certm aseas i our country and the
workd where, beeause of Tow rantall, prasses grow well, but very
oW {Teey B,

AUCTIVITY §: baplosing Grasshand Areas

After an esploration ot torest plants in topie H, ke the
viuddren out 1o the sahool yad o1 any grassy arca and ask them
the fodlos iy quesiiony

What i the bane ditterence bemeen the plants we see ere and
the ones we obaerved m the tores?

Conld trees veon here it we did not imow the graw?

FEACHER'S NOTL: The answer o the st guestion will depend
upon the Kind of ared where you live. I you bve m oone of the
pragrwe sates, the ansaer may be so. 1 you five moa state where
trees oron ol around you, the amvaer will Iw ses,

How mgny darferent Kinds of plants can vou 1ind grovame in
that vasd?

{ s the Foacroise which tolfowns, have the children do oo stady
of the )hool yard or any wrassland that they huve avces to

TEACHER'S NOTE: The the {ooooth Acre Hoop s
apphicabk o many ditterent sitianions, As the children become
famuitar with 81 gy g toed tor study, you may apply 11 to any matural
area that yotr stadents aie sworkane with, Fhe read advantaee of this
hand ot study s that 1t Breaks numbers down o quantities that are
casy tor clkdien 1o compreliond,

YU

Fncourag the children to mctude any thine that they tind wathun
the hoop,

After the hildren have explored a grassy area. ok the tollowmg
Quesikemy:

How  nuany dittesent thimes make up the nasland vomn-

(I N

How many didterent plantisdd we discover 1 the grasy arca?
Were oy other hnds of Bite discovered?

ACTINTEY 20 Places Where Only Grass Will Lo

Ustoe an overbead tronsparency made from Masier € <3, explan
toy the otnldien thar there ate conam places mn the countny where
oy erase sl grosm mstead of Jorests o desers

Ak the dildien 8 they cant Dieuie out somie of the feasons Tor
Hhis being truc.

ERIC

Aruitoxt provided by Eic:

AUCTIVITY 3: Discovermg the Relasonsiup Between Grasskands and

Raintall.

Using the raintall map on Master C-§, muke o transparency and
Lay it over the vegetation map on (4. Point out to the children
that one of the conditions required for a forest is at feast 20
inches of raintall per year, It this does not occur you are going to
huve grass, but no trees. Note how the grasslund areas of the
United States receive loss than 20 inches of rasntull annually.

TEACHER'S NOTE: Be sure to tell the children that ramntall is not
the only actor that determines grassland of forest growtl, but i
prohably the most important ane. The comparison of difterent
maps as in steps 3 and 4 is a very good way to help children o
discover many reketionsiips that et beiween Bving Gunmunities
and physcal envisommental factons, Facourage progects of  this
mature with the children.

EVALUATION:

CGaven the opportonity  to desansbe the “prasbland™ that they
enplored. children wall, by their comments, demonstiiie an
anareness of the fact that prasslands are made up of @ aumber of
difterent Aimds of non-waoody preen plants,

When asked why certam parts of our country are covered with
yrasslund and not forests or deserts, or children will demaonstrate
by their answers that they are aware of the fact that ramfall of
over 20 inches per year is necessary for forest ind.

EXERCISE
THE ONF TEN-THOUSANDTH OF- AN ACRE HOOP

Phe ase of the /10,000 of an acre hoap can I the santimg pount
tor fessons in various curreutom areas. Fven the development of the
foop offers stadents the opportunity to fearn the computation of
the area, rudius, and circumterence of a circke,

It i s withm the capabibtios ot the students, have them e the
drea and crrcumterence of one ten-thousandth of an aeie. # 33,560
st feet i the area of an scre, then the ares of 17HOG0 becomes
4.356 squre fect. By uung the tonmuas A # rZand € nolthe
cireumterence of the circle can e tigured. Theretore:

Aot C Qs
3,356 314 0 C 23040
FANT - - ¢RI
147774 - 1 C -7 396" o 88 3747

Pengthis of Clothes Bise wite can be cat 1o 88 3/87 and aped iy a
Hoop. fAdd an ostranch for overlap) Fhis cocle can then e divided
with twine into fonr quadranis,
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ECOLOGY AND PLOT STUDY

For a general susvey of an areq, divide the class into groups of five.
Have the students toss their hoeps on areas of the schuol grounds or
in a park. With a student working in each quadrant and one
recording the information, have them count the number of things
they tind, At this time i1 is not necessary to identify everything by
name. Interest should be in numbers and varetles. Vegetation,
animate, and inanimate items should be all counted and dassified.
Later the class van compile and compare their samplings.

MATHEMATICS

After tallying all the numbers of plants, animals, insects, and
non-living things, have the students project the number of varieties
in an acre. Fach group should total the four quadrants in their hoop
and add four zeros, This would be the totel for the acre if their
hoop was exactly representative of the area. To get a more accurate
picture, have the groups add sll their totak., dinde by the number of
groups and add four zeros to each kind of thing found.

To aid the students in understanding the size of an acre, have them
stand on the 90 yd 27 inch line of a standard football field, The
larger part of the ficld is equivalent to an acre. (A=lw; A=90 3/d4x§3
1/3 yds: A=4.840 sq. yd. or one acre). Consider the Louisiana
Purchase in which approximately 82.762.880 square actes of land
was purchased for $15,000.000 or about 18 cents per acre. Compare
this cost with an acre of land in your area now. What is the nercent
of difference?

Section C - Plants

LANGUAGE ARTS

Two areas of language arts which can be developed here are accumate
reposting and creative writing, Recording the data collected from
the count and reporting them to the class demands accuracy.
Descriptions of the various items found in the hoop must be
complete enough to identify later.

Creative compositions and tall tales can be written about the area
examined. A blde of grass telling why he is wller than the rest, a
snail shell telling his kife's story, of an acorn reflecting on the
different directions his life might take are some of the ideas which
may arise.

CONSERVATION

To demonstrate the problem of litter, have the students toss thelr
hoops in a littered area around the school ground and have them
pick up every scrap of trash in the circle. The trash can be weighed
and the projected total of the amount of litter in the school grounds
can be made. A weekly cleanup of a given area can lead to a yearly
projection of litter accumulating just on the school grounds. What
does it cost the scheol, town, and state for litter deanup annually?

As a gmaphic demonstration of how bad litter can be, secure
permission to display the litter in the school lobby « « a displsy case.

To demonstrate what Htter can do to water, place the trash from
one quadrunt in a gallon jar partislly filled with water. Close the far
and open it again after three days, a week, ten days and two weeks.
What do the contents of the jar smell like each time? What physicat
changes have owcurred in the litter? the water? What relevance does
this have to the rivers and lakes that are now dying?

Topic IV

PLANT COMMUNITIES CHANGE

GOALS: After this lesson children should:

Be aware of the natural processes of heredity and succession that
cause changes to occur in plant communities,

Understand  that the climax vegetation in a given area is
dependent on the growth potential of a plant and the physical
factors that surround it.

ACTIVITY I Becoming -amilior with the Concept of Heredity

Fxplsin heredity to your chiluren in general terms. They should
understand that like produces like within 2 plant species.

Oak trees produce oak trees, not pines,

Part of this explanation should include the point that even
though heredity means the reproduction of one of the same
species, the offspring may be slightly different from its parents.

The above point can easily be made by having children recall the
<imifarities and differences between them and their parents,

Ask them: How are you and your parents alike or differem?

Our mager point in the explanation of heredity and its
relationship to plant community change is this: Heredity
determines the muximum development that s plant can attain.

Heredity and the physival favtors that suround o plant
determine the maximum growth il dexes attain.

in other words. ontce an egg is fertilized it has a particular growth
potential and range of tolerance potential that are dependemt
upon each other. if the seed is planted in an environment where
all physicul factors are ideal, it will reach its full growth
potential,

62

‘This growth potentialphysical factor refationship is the basis for
plant community change.

ACTIVITY 2: Discussing Plant Succession

Plants in a community compete for those physical factors tha
they all need.

Plant communitits change ax new phbnts that have s greater
growth potential are introduced,

The following explanation combined with L : use of an oveshea
transparency made from Master (-6 will bhelp to introduce plan’
suceession of change,

Stage A: Soil conditions are hare rock. no plants growing, b’
weathering is taking place and the rock is being broken down
into soil parent material. (See Soil Formation, Topic H, Soil.)

Stage B: A very small plant called a lichen, which is -
~ ymbingtion of an alg and a fungi. has its spore blown in by the
wind and it starts to grow on the rock. The lichen can actually
exist with very littde soil and it gives off a very weak scid tha'
hedps to break down the rock further into soil parent material.

Stage C: As the parts of the ltichen die and start to decay the
add organic matter to the soil parent matesial and soil starts ta
form,

Stage D. Seeds and spores froin many kinds of plants 1re blown
in and land on the new soil and start to grow and replace the
lichen,

Stage E: The inosses do not need much suntight but do neer
moist conditions so they grow before any of the larger plants
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Fhey grow. die, decay, and torm o deeper soil, one that will
support higher plants,

Stage I': Grasses and wild {lowers start to grow in the soil
formed by the lichen and the mosses and because the grasses
and Nowers can grow langer than the mosses and lichens they
deprive the smaller plants of sunlight, moeisture, and minerals,
and won beaome the predominant plant.

Stuge G: Grasses and wild tlowers grow, die, and decay, adding
to the soil formution (remember that the rock is still being
weathered).

Conditions become favorsble for the growth of seeds of certain
kinds of shrubs,

Stage H: Shrubs are barger than grasses and wild (lowers so they
crowd out the smaller plants and become predominant,

Stage I: Shrub kaves fall to the ground and add to the svil
formation which has now become much deeper and will support
larger plants,

Stage J: Secds trom larger trees then grow and crowd out the
smaller trees. and shrubs,

Climate Stage: When a plant community ;eaches the stage where
the plants with the Rrgest growth potential aré mature and
predominsie in the community then we have a climax forest. (In
the case of gasstand, the climax vege tation is grass),

TEACHER'S NOTE: The above exphimation of how a plant
community changes is very real, but the stages are not as well
defined in nature as they are on these puges. Any one stage may last
for & very long timu, until the physical factors change and way is
made for the nest stage.

Section C - Plants

GREEN PLANTS

GOALS: After thes lesson children should®
Understand the food making process in green plants,

Understand the structure of plants and the relationship of this
struvcture to the food making process,

ACTIVITY 1: Studying the Structure of Plants

Review the human processes of ahsorption, digestion., respira-
tion, support, circulation, and protection with the children.
Point out to them that plants depend on the same processes, but
their structure and method of doing things is a little bit
different,

The following analogy has been used successfully to explain the
structure of plants to children, It is based on a comparison of
human structure and process to plant structure and process.
Make an overhead transparency from Master (-7 to help expluin
plant structure. You van abso use the real parts of plants if they
atc avadlable,

Fach stage of the explanation should be preceded by a3 question
about the human body,

How do we breathe?

We breathe by taking agr nto ot mouth and nose, Plants do not
have a aose, but they do have many tiny mouths in their leaves.
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I, vor example, the physical Yactors were ideal for the grass stage
and did not change we would have grass but no trees as discussed
in Topic 11, "Grassland Plants.™

ACTIVITY 3: lliscovering Examples of Plant Succession

(e of the best ways to see .~ stccession in action s to fence
off a section of the school yarc - 4 just observe it over a perfod
of years, This may be difficult tc¢  twut it would afford you and
the children an opportunity to «usirve plant succesdon and
changes in the plant commuanity on a continual basis throughout
their time in elementary school,

Forest and Ficld Edges

if your school has land that is bordered by woods or fields and
you can persuade the custodiin not 1o mow the grass so close to
the edges, you will have an excellent place to observe change in
plant communities.

Almost any ares that is left alone for a period of a month o
more during the growing season will show evidence of change,
Seek these areas out and you will be able to offer your childrena
very good discovery experience.

EVALUATION.

Given the opportunity to give reasong for plant sizes, chikiren
will demonstrate an awareness of the role that heredity and
environmental factors play in determining plant size.

Given the opportunity 1o discuss plant succession, children will
demonstrate an awareness of the following:

Plant succession dapends upon heredity and environmental
factors.

Plant succession occufy in steps or stages as shown in Activity
2.

Topic V
MAKE FOOD

Esch mouth is called s stomate. Stomates are openings that are
guarded by two semicircular cells that open it in the daytime and
close it at night.

Air comes into the plant and is stored in the @7 spaces until it s
ased, This is very similar to our lungs

We will tater see how the air is changed in the lcaf, After it is
changed it gues back out through the stomates.

How do we drink?

We take water in through our mouth and it goes to our stomach,
The plant takes water in through its root hairs, but the wates
must reach the stomach of the plant. Ask the children to start
thinking abott where the plant’s stomach might be.

How does our bady transport fluids?

We have a series of arteries and veins that carry material around
in our bodies. The trec has structures that do this atso, Through
a process called franspiration, water is carried through the cells
in the sap wood up to the leaves of the tree, ood materiad used
by the trec s cammed from the keaves downward through the
inner bark,

How does ous body grow?

Our body grows by u process called cell division. The same thing
is true in the wee. In o tree the combium Laver is where most



MASTER (.7

EP\CERMIS

I CHLOROPHYL IN
\o

PAL.ISAPE CE LLS

(\

ROOT HAIRS

6§




growth occurs, Cells on the inside of the cambium lsyer turn
o heartwood wink those on the outdde wm o sap wood.,
Cells on the outade of the sap wouod tum to fner bark and celis
on the outside of nner barh tum to outer hark, The tip of cach
stem also is a place where colls divide, but in this case new stems,
leaves, and flowers are produced.

What supposts our tady !

We get our support trom bones and muscle. The tree gets its
support from all over. All ot ity woudy cells support it and hold
it upright.

How is our body protected?

Qur bodies are protected by a covering of skin, Trees also hawve
skt valled auger hark, The outer biyer of cells of keaves is called
the opidermis. just as our outer layer of cells tour skin) is also
called our epidermis.

How do we use food?

We take food into our bodies and it is digested in our stomach
and intestines. The tree actually makes tood and uses only a part
of it.

Section C - Plants

ACTIVITY 2: Leaming How o Tree Makes Food

We have discussed the way materials enter the tree. Water comes
in through the roots and air comes in through the leaves. The
following formula shows how a tree combines water and carbon
dioxide to produce the basic food sugar plus onygen.

6"20 + 5(02 . ('GHIIOG + 6()2

water carbon sugas OGNy
dioride

This oceurs in the palisade cells of the leat, which contain the

green material, chlorophyl, In the presence of sunfight, chlo-
raphy! carmes out this chemical reaction calied photasyathesis.

EVALUATION:

Children can describe how a plant (tree) carrics on life processes,
and can demonstrate an awareness of the function served by the
parts of a tree and a leaf shown on Master C-7 and described in
the gquestions in Activity .

Chitdren wilf be able to demonstrate their knowledge of the fact
that (02 from air and water from the soil combine in the
presence of sunlight and chlorophyl 10 produce supar and give
ofT ovygen,

Topic Vi

PEOPLE WHO MANAGE OUR
FORESTS AND GRASSLANDS

GOALS: After this lesson children should

Be aware of ovcupations that exist in the areas of forestry and
grassland management,

{Uinderstand the nature of the work tasks performed by forestry
and grasshand waorkers,

Appreciate the needs that wauld be met by work n forestry and
ranpelind management,

Be aware of how one goes about preparing for such work.

ACTIVITY ©: Discussing Occupations in | orestry

{he torests of aur country dre a very important natoral resource,
They provide wood for fumber. paper, and fuel. At one time our
country was using trees more rapudly than new ones could grow
to replace them. Now the harwesting of frees is being carefully
timited so that young trees are replacing old ones as raridly as
the older ones are harvested, Some areas of woodland in which
trees have never been cut are being preserved so many
generations of peopk can see what the forests of our knd
originally fooked like. Tracts of Giant Sequoia and Redwood in
Cabiformia have been preserved for this reason, A forester is
reaponsibke for the proper mansgement and protection of trees
0 4 torest area. This individual determines how many trees can
be cut each year: supervises fire proteci »n and fire fighting; and
plins replanting where needed. The forester often wurks with
the pame warden m protecting wildlife in o given arca. A forest
techmician helps the fore ter by estimating the volume of lumber
in 4 stand of trees. by making land surveys and maps, and by
wipervising  the planting of sedling trees. Some forest tech-
nivians supervise fire protection and fire tighting crews. A
Jowester awde works under the supervision of the forest tech
ncwn, making actual measurements of trees, measuring land

distances for susveys, recording weather information, planting
seedling trees, and fighting forest figes.

ACTIVITY 2: Discussing Occupations in Grasslands

Grasstands are like forest fands escept that the rainfall is less,
and this results in far fewer trees and much more grass and
shrubs. These areas often receive no rain for periods of sevetal
months. Arcas that are drier than grasslands are deserts.
Grasslinds are suitable for raising cattle and sheep, provided
there ate not so many grazing animals in a given area that they
cat the grass too close to the ground and it dies. Grasslands often
have wildlife that is hunted for recreation,

A range manager supsyvises the use of public grasshands. Some
private ranches may hire a person to do the same kind of work,
the range manager determines how many grazing animals may
use a particular aren, protects the area from fue, provides
watering places for the animals, supervises the rephinting of
overgrazed or burned grasstind, and regulates hunting.

A range technician keeps the range manager informed by making
surveys of the plants and animals in the grassland area (of ten by
sirplane, because of the great distances involved) and supervises
the work of range aides who fight fires, plant grasses, improve
watcrsheds, and release or protect wildlife,

ACTIVITY 3: Interviewing Workers

Where this is feasible, have one or more students interview a
parent, relative, or close triend who s employed in an
occupation dealing with forests andfor gasslamls, Have cluss
members discuss kinds of information and questions to ask,
Following the interview, have the student identify the career
explored, present findings and answer “ny questions theit
classmates may ask.



ACTIVITY &: Prepanny o Rulletin Boand FVALUATHON:

tave cach student cut out an dlusrg@ion trom o magssne of The student can identity at least two occupations in foresry and
newspaper which shows fagestry o prasshant woshers, two occupations in graswlind mansgement.

Gioup these pretures on o bulletin board so a8 1o llusteate the The stadent can state bow forestsy workers and grassdand
many ditferent occupations, Have students study and react 1o managery contnbute to hn wellkbeing and the weltare of the
the display tn clase discussiona, community snd nation,

Section C - Wildlife Topic |
WHAT IS WILDLIFE?

GOALS: After thas fesson children should. on Worksheet C-2, to help children undeestamd the diffesences
between the groups,

Understand the difterence between wild and domestic anials.

Understand the fuct that o wild amimual's freedom is limited only

by tts abitity to meet 1ty needs without the interference of man. If an ammal has hair and mammary glands, it is probubly a
mammal. Mammals also have the kind of teeth that enable them
to vat a vanety of foods. They have teeth that nip and chop
tincisors), teeth that stab (canine) and teeth that grind (molars
and premolars). The young of all mammals feed from the
mammary glands of the mother.

Mammals:

Realize that wildhite must mclude alt lite other than buman or
dome e animals or plants

Be awure of the divisons that exist in the snimal Kingdom.

. ‘ Ask the children if they have seen 4 mammat lately,
ACTIVITY 1 Defiming Wildhife

Reprides
Vor our purposes, wildlife will be defined as any living thing that ‘ ‘
18 not @ human or domestic ammal of a plant. Our emphasis will Reptiles can best be distinguished by two things: they have a
be on the vertebrates, but the interrelationships that exist in afl skin that is made up of horny scales. and they have clawn.
arcas of the animal kengdom will be discussed. Amphibians

Wild animals have one distinet character: fic that may be used to
distinguish them from the rest of the animad kingdom. Their
whole structure and motivation 1 to move within their natural
surroundings in order to meet their needs. The only limitations
that are placed on wild animaly are those that come from the
natural environawe ntal forees that surround them.

Many amphibians resemble reptiles, but there are ways to tell the
ditference. Amphibians do not have scales. They usually have
toes tsometunes the Sth toe is hard to keate). Amplubian young
are always born in the water. Amphibians must always stay close
to water because they have no way of preventing large losses of
body water.

TEACHER'S NOTE: [t wil be helptud st this time to review the Birds

ne@s of il ling .mmgs wih mc‘;; Mmf ; hﬂ.:;ub\: ”.w dlf’f:‘:.éh:‘:‘s Birds have feathers and hollow bones. both of which muke them
that will be painted out smong wild antmals will be very relevant to light enough to fly. Many birds have other adaptations to meet

how cach kind mects i3s needs, their needs. and these will be discussed in Topic V “Wildlife 1n
the Air.”
ACTIVITY 2: Learming About Divisions Within the Animal King- Fishey
dom Simply stated. fishes aff switn and can breathe under water.
The annnal kingdom v divided inte groaps that have simiar Again, we will take a closer fook at fishes in our Topic i
characteristios The tirst twe divistons in the snunal kingdom are “Wildttfe sn or near the Water.™

vertehrates, thoase amimls with a backbone, and mirertchrates,
aniumabs with na backbane

On Worksheet C 6, have the duldren prk those ammals that

they think have backbones. and those they think do not. EVALUATION:
Given the opportumity to define wildlife, children wall domon-
TEACHER'S NOTF: The ammaby shown on Werksheet -6 are strate o knowledge of the following facts:

representatives not enly of veterbrate and invertcbrate aniimds, bt

also of the other divivons within the anmmal Kispdom It vour

swience umt suppests that you give children more depth 1in the

tnvertehrate dasstfications, this worksheet will help to introduce the

unt. Our work with wildlife wilt be wethin the vertebeate divis.on All wildlife van be put into two study groups: those with
backbones and those without.

Wildlifc s any dHang anima oxcept humans and domestic
ammals, whose freedom s limited only by its abality to adapt 1o
s surroundings.

Given the opportumity fo name the five divisions of vertebratos,

ACTIVITY 3: Becoming Acquainted with Divisons Withsn the chtdren will demonstrate a knowledge of the divisons (fish,

Vertebrate
ertebrates reptles. amphibians, mammals, and birds) and will e able to
Vertebrates can be put mto one of five groups. Fhe followsng are descrsbe the general differences between them, s sfated n
brief’ descriptions of cach group and may be used with pictures Sectum V.
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WORKSHEET C-2

Mark an (X) by each animal that has a backbone and a (0) by each animal

that does not.




Section C - Wildlife

Topic 1l

ADAPTATION

GOALS: After this lesson children should:
Understand that the word wduptation means change.

Understand that the environmental forces that surround an
animal will dictate the way the amimal will change.

ACTIVITY |: Discuswang Change

If we did not have clothing to wear, how mught our bodiex
change to protect us from the cold?

If we had to five in the ocean, what Kind of changes in our
budies would be nevessary?

Point out to the children that ane of the reasons that the human
animal is so unique is his ability to create artificial adaptativis
that aliow him to live and move about in environments other
than the ofte he was naturally made for.

Wild ansmals cannot do this. Thousands of years and many
gencrations pass befure true adaptation takes place. What
happens 1o a species that cannot adjust fo changes in s
envirpnment”?

ACTIVITY 2: Discussung the Enwvironmental Forces That Cause
Change
Temperature.
Ask the children if they have ever noticed how the hair on their
pet animals changes in length and thickness as the seasons
vhange. Only animals that can do this can live in atess whete the

temperature chinges significanily. How do birds change to meet
their temperature needs! How about fish?

Section C - Wildlife

Fenxd.

Most animals must move around in order to get foud. Some
anmuls have developed fins with which to swim. wings with
which to fly, or legs for running and climbing.

Protection.

Have the children discuss the physical festures that cach of the
following animals use for protection:

Elephant, squirrel, robin, snake, lizard. ftog.

Why are polar bears white? How well would a black bear do in
snow countty? How about frogs and toads? Does their volot
often match their surroundings? :

What would happen if all of the animuls in the world suddealy
Jost their ability to protect themselves?

TEACHER'S NOTE: The above are but 2 few of the forces that
combine to cause changes in anima! development. Point out to the
children that environmental forces act in combination to effect
«hanges in animals. and that these changes take place very stowly
over s very long period of time.

EVALUATION:

Given the opportunity to define adaptation. a child will
demonstrate his awareness of the fact that adaptation is change
brought about by the environmental forces that surround a
spevies of animal.

Topic I

WILDLIFE IN OR NEAR THE WATER

GOALS: Afier this lesson children should:
Understund that the animals that live in or near the water are
usually amphibuins and fiches.

Understand the physical structure of fishes and amphibians that
allows them to live in or near the water.

ACTIVITY §: Discovering How Fish Swim

Fishes =nd amphibians are afl very good swimmers. Swimming s
thetr natural form of movement.

The explanation of fish movement can be thade casier by the use
of an overhead transparency made from Master C-8.

Have the children observe fish 1n a pond or goldfish bowl, and
ask the following questiong:

How does the movement of fins enable fish to swim?

What particular job does each kind of fin do?

TEACHER'S NOTE: The caudal fin helps the fish to steer and
brake. It also gives forward motion. Dorsal and anal fins help to
keep the fish in an upright posttion much the same as the keel of 2
bhaat or the vertical stabilizer on an airplane. Hhe pectorst 1ins mowve
the fish forward on bachward, move as well as upward or
downward.
Q
ERIC

IToxt Provided by ERI

69

What do you think enables the fish 1o stay at a particutur
up/down level in the water?

TEACHER'S NOTE: Fich have a swim BMadder in which they can
adjust the amount of air to avoid cither floating fo the surface or
sinking to the bottom. Submarines adjust the air pressure within
them for the same purpose,

Demonstration of g swim Madder:

Put a small plastic bottle with no water i it, and with the top
vlosed tightly, in a container Nilled with water. Have the children
observe the floating bottie and then add simall amounts of water
to the bottle until it will flost somewhere in the middie of the
water. This point is difficult to obtain  the bottle will ncarly
always slowly rise or falf. Add more 2ir and the bottle will rise.
Add more water and the bottle will sink.

ACTIVITY 2: Learning How Fish Breathe

We know that all living things need air. The fish has a particulyr
organ called the @il that enables it to separate air from the water
and use it for respiration and to control the swim bladder

The bottom of Muster C-8 may be helpful in explaining the
breathing structure of fish to children.

Water comes sito the mouth and then lows over the gills and
out the gill stit. Capillzry beds are located in the gill folds. As the
water passes through the gill folds, oxygen is taken out of it



MASTFR €4

THE PHYSICAL PARTS OF A FIsi THAT ENABLE IT TO SWIM,

DORSAL FINS
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because the onsgen concentrion 1 the Mood s e than o the
water (Remember cvveen will mose trom aeas of fiagh o fow
vimcestsation 3 Catbon diovde €O O lugher i the blood than
m the water so ot Jeaves the dlood poes mito the water. snd then
out the gill shity

Food i removed from the water by the o/l reher that are
connected to the esoplims and adlow the coltected food 1o g
1o the digestne sy otem

ACTIVITY 3: Learmng About Amphibuns

Frogs and satamanders sre esamples of smplabuns They spend
part of ther fife m the water and part of 1t on lund neat the
water.

An amphiblan must reproduce 1 the water Ask the children
what this means regatding the physical churactenistiosn of the
young”! How wauld they breathe? How wonld they maone?

Metamorphoss 1s 3 very good example of snimals adapting to
their surroundings.

in the spring pet sonre trog epps trom g loval pond o stream and
put them i an aguanium so the children van observe ist-hand
the metamorphic change in amphubians.

b most treh water ponds i the sprng, tadpoles should be very
easy tovatch and bring made for obvervation.

The digram and explanation on Master C-9 will help puide the
vhildren's obwivation

Section C - Wildlife

ACTIVITY 4: Divvasang the Importan ¢ of Clean Water to Frdy and
Amphubtans

In Sectton C-Ai Topre £ *What i Atmasphiere?” air is about 31
pereent envpen When a fand animald breathes he has tus much
Toy tine

The amount of oanygen that dissolves i water, however, s only |
percent. 1t the water bevame dirty and the | percent ovygen was
wsed tor decomposition, tish and amphibians in the fiset stages of
fite could be in trouble. Waters must be clean and tree of
sy pen-robbing dirt

ACTIVITY §: Learning About Other Antmals That Live in or Near
the Water

Master C-10 shows many pictures of anitals that are neither fish
nor amphibian, but do live in the sea. Some of these may be
observable in your area. Help the children to diccover the special
budy stractures evident in cach proeture that enable the animals
to tive in the water.

EVALUATION:

When ashed the quoestson “What Rind of sertebrate gnimals
are well sated tor file i the water™ chiddren wall respond

with the answer, “Fishes and amphibians”™

When asked why fishes and amplubian are well suited for life in
the water. the children will give answers that demonmstsiie their
awuareness of the importance of gills, swim bladder. and fins for a
tfe in the witer

Topic IV

WILDLIFE ON LAND

GOALS: After this fesson, the chifdres should

Be awiurt of the particular charsctenstion of Lind animals that
enabic them o survive

Be tamiliar with the wild animals that bve in their area.

TEACHER'S NOTE: Thi topse walt be vers poncral, and will
depend on the kind of Land ammabs that might be found in your
area. The purpose will be to help the children discover the many
forms of wildlife that surround them.

ACTIVITY 1: Gathenny Information About Witdhte

Ask the children fo tell the Kinds of wild santmuls they hive wen
in their arca and make a Ing of them. When the st s complete.
s the childsen the task of pathening protares and mromustion
about those anemals,

Some gutdelines for intarmation githenng
What i the animal wafled?
How does it move
Whust doens it cat?
Whast kind of hady covening does 1t hine!
How does it protect iself?
Q
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In what surroundings i it usually found?

Are there any spevial characteristios that help the animal get
along well with 1ty surroundings?

ACTIVITY 2: Developing a Bulletin Bond

fhave the children develop o bulletin board that shows the
arimal that live in their area and pive information about cach
e

ACTIVITY 3. interview Resource People

Many sfate game commisdgons have encellent resource people
who ase willing to come and talk to school childter. Contact the
locad Game Commission and imnquire about this service.

A visit from a resource perwn will mve the children the
appertunity (o ik questtons that they have developed in
Activities T oand 2, but on whech they could not find mtorma-
from,

EVALUATION:

Children will demonstrate the tollowing to the wtisfaction of
therr feascher.

A knowledge of the kinds of Lind antmals that live i their area.

The shility to answer the guestions in Activity 1 for several
aninals i cach of the divisions: mammals, reptifes, birds.



A.

MASTER C-9

Egg stages.
In 10 to 14 days the tadpole emerges from the egg.

In 2 to 3 months the front legs come through, gill and gill
slits are lost and the tail absorbed. Teeth are lost, the
-..ague develops, eyes and ears change for land use, and the

yosag frog starts his life on land and 1lily pad.

72



MASTER C-10

73




Section C - Wildlife

Topic V

WILDLIFE IN THE AIR

GOALS: After this fesson the children should:
Understand the general characteristios of birds, .

Possess puidehines and information about how to attract and
study the birds in their areu.

ACTIVITY 1: Fxamuning Bird:: -

Using Worksheet C-13.«duplicate enough copies to give cach child
uone) have the children observe a bind and {ill the information in
on the worksheet. This will help the children learn how to
observe birds. At this point. try to help the student discover
simitaritics and ditferences. Do not be concerned about the
identification of particular birds. Some students will naturally be
more mterested in this activity than others. so you may want to
have eatra worksheets for them.

ACTIVITY 2: ldentifying Birds

Worksheot (-4 offers some ideas for bird feeders that are very
simpl¢ to make. Place the feeders at ditferent points around the
school and encoutage the children to observe them on a regulas
basis. The frequency of visits to a particular teeder will probably
depend on the amount of cover near the feeder. It cover is
lacking, muke sure to point ot to the children that birds need
not only food but cover.

Section C - Wildlife

Using a good fivld puide to birds. have the children try to
identity the birds that they observed. The observation of birds
can and should be an activity that poes on all year. The
establishment of feeding stations and bird attraction devices will
make the activity very interesting and will give the children the
opportunity to observe birds at close range.

ACTIVITY 3: Making Comparative Studies

Place several bird feeders with the same kind and amounts of
food at different distances from shrubs or trees, and observe the
results.

Have the children develop a list of the birds observed in their
area and notice how the Kinds of birds observed chunge with the
season and time of duy.

EVALUATION:

Given the opportunity to describe  bird that he hus observed.
the student will mention the following: size, shape of tail. color
of breast, head, back, wings and throat, and shape of bill.

Given the opportunity to combine the observation of birds with
u ficld guide selected by the teacher, the student will be able to
identify several species of birds that visit fecding stations
around the school,

Topic Vi

FOOD CHAINS

GOALS: After this kesson the children should:
tUnderstand food chains within the wildlife kingdom.

Understand that all living things are a part of the food chain, and
are therefore interdependent.

ACTIVITY }: Classifying Animals by the Food They Fat,

All food is produced by green plants. Review Forests amd
Grasslands, ‘Fopic VI. These planis are called producers.

Aninus are consumers: they eat the food that is produced.

Animals that eat plants are called herhivores and are primary
CONSUMUTS,

Animalc that eat meat are called carmivores and are secondary
CONSUMETS.

Aninals that et both plantsand meat are called ommirores,

TEACHER'S NOTE: The term meat-caters and plunt-eaters may be
ased without affecting the kesson, If the children are ready for the
wasds above, use them.

flave the children make lists of animals that are:
{. Herbivores
2, Carnivores
3. Omnivores

Which list should include man®?

74

ACTIVITY 2: Understanding Why Animals Eat What They Eat

tising the lists above, have the children try to find out reasons
why certain animals eat certain things. Have them answer the
following questions:

If they have teeth, what kind of tecth do they have?
How big are their bodies?

What kind of feet do they have? (This question is particularly
important in the @se of birds.)

A wolf is a carnivore. He must eat meat (remember “Little Red
Riding Hood?™). Lions, tigers, and leopards are also carnivores.

What do afl four of the animals above have in common?

ACTIVITY 3: Discussing Predator-Prey Relationships

An animal that is eaten is called the prey.
Predator-prey relutionships are very important in nature.

The fur companies in the North keep records of the number of
fox (predator) and rabbit (prey) furst that arc sold to them each
year. The graph on page 77 is a representation of these findings:
Be ablc to define the word



WORKSHEET (-3

Use as an aid in identifying birds.
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WORKSHEET C4

Simple birdfeeders you can make.
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Figure C-9

Ask the chilkdren what this means to them. Why don't the foses
keep increasing as the rabbits increase? Why do the rabbits and
foxes both fluctuate in their numbers? What kind of information
would we need to tell the whole story?

TEACHER'S NOTE: Ax foxes cat more rabbits, there is loss food
for the foxes so there are tewer foses. Fewer fo.e8 mean more
rabbits. Rabbits will only have a certain amount of vegetation upvn
whith to live, so when their population reaches a certain peak, the
foxes start to have more tuod and their population increases, and
the cycle begins again,

Section C - Wildlife

GOALS: After this lesson the children should
Be able to define the word habitat.
Understand the relationship between habitat type and condition,
and population,

Understand the necessity of management of wildlife population
size.

ACTIVITY &: Defining a Habituat,

Habitar may be described as the surroundings that provide an
animal with the proper amounts of foed, wver, and witerina
condition of proper temperature range,

Have the children explore the areas ground their school and try
to dscover animai habitats,

TEACHER'S NOTE: This can be done by the observation of any
one aninil. Squit . are a good example because they are abundant
in most areas of . .e country. The grey squirrel requires woodiand
and prefers hardwoods. Have the children observe 2 grey squirrel for
& perfod of time and answer the following questions:

Where did you first notice the squirrel? (Describe the surround-
ings.)

What was the squirrel eating”

Where did the squirrel run when he was frightened?

TEACHER'S NUTE: The grey squitrel is used here as an example.
The same questions can be asked and answered about any animal
that the children -bserve in their neighborhood.
If ary one limiting factor within a habitat is not within an
animal's range of needs, the number of animals will decreuse.

Example:

Squirrels tike to eat acorns. In the middie of ameadow there is a
very large oak tree occupied by [§ squirrels. The squirrels found

Q
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Have the children try to discover other predator-ptey relation-
ships among the animals in their state,

ACTIVITY 4: Discussing Dewomposers

There are animals that eat dead animals and return them to the
soil. These are called decomposers. Most decomposers are very
smuall in size and large in number. They are not equipped to kill
their own food so they must cat animals that are already dead.

EVALUATION:

Given the opportunity to answer the questions below, children
will demonstrate an awareness of the way food material cyclen
through the environment and will be able to explain the rofe that
producers, consumers, and decomposers play in that cycle.

What woukl happen to our soil if organic material were not
retumed to it?

What would happen to our plants if the soif did not provide the
materials that they need?

What would happen to our animals if the plants did not grow?

Using drawings. photographs, sppropriste labels and arrows, have
tF  students depict food cycles in the environment on a bulletin
board.

Topic Vi

WILDLIFE MANAGEMENT

plenty to eat and had good cover because the tree was very large.
But for several years there was no rain and the trec did not
produce cnough acorns to feed *% 18 squintels.

AsK the following questions
What would happen to the number of squirrels in the tree?

g the shove statement:

if some squirrels dic not leave and find new sources of food
and the number remained the same, what would happen to
ali 15 of them?

if the tree were in your meadow and you wanted fo help the
squirrcls during this period of time, what would you do?

ACTIVITY 2: A Simulated Wildlife Management Problem

The average whitetail deer needs about 10 pounds of browse per
day in the winter time. (Browse is usually considered twigs that
are 1/4 inch or less in diameter, and 10 pounds is about 1 bushel
basket full.)

Fhe State Game Commission is able to determine the amount of
browse that is svailable for deer to eat in the winter woods.

Suppose, for example, the Game Commission determined that a
particudur county had enough browse to feed 5,000 deer. They
also know that the approximate number of deer in the county s
8.500 deer.

This means that i 3,500 deer are not harvested, not only will
they die of starvation. but the other §.000 deer will not get
enough to eat and all of them will be affected.

Under natural conditions, the deer population would have been
controlled by the predator-prey relationship that was discussed
in Topic V1. "'Food Chains."” Man, however. has done away with
natural predators such as mountain lions and wolves because
they not only ate deer but also cattle and sheep.

The predator then must be replaced and the “wunter serves this
function, By keeping careful records of the hunfers/hunter-



stevess patio, the Game Comnmission can issie the proper numbes
o breenses and the proper mumber of deer wall be harvested cach
tail.

Have the children tune the totkiwing prohlem.
it 56) percent ot the hunters shoot a deer cach year amd you want

to harvest DINK) deer, how many hunting fwenses should be
twired”’

TEACHER'S NOTE: While the freures in the above stop ase
fictihous, the facts thaet stpport them are securate and are & vesy
gond example of one ol the ways that man must nanage his wildhite
FESOUTUCN.
EVALUATION:

Given the opportunty to define habitat, chiklren will demon.
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strate a knowledge of the fact that habitag is the place where an
snamal lives and that this place mus provide the animal with the
vandifions necesary for fife,

Given the opportunity to answer the question: “What wi’
determine the number of gaimaly that can hvwe in a given
hatwtat?® children will demonstrate an awareness of the relation-
shigr of the quantity of food, water, and cover fo the number of
anttls in an arw,

11 asked why we sometinges need to harvest animals as a part of @

management program, chibren witl demonstrate an swareness of

the fact that man must sometimes take the place of the predstor

m order to keep animal populations in the proper relationship to
their envivonment,

Topic Vil

WILDLIFE AND MAN

GOALS: Atter His fesvon the crabdien showld

Apprecuate the tact that wildlite provides man with miny of the
things he needs.

Understand that wildlife is a very impogtant recreational asset.

ACTIVITY I: Understanding the Importance of Wildlife to Primitive
Man,

Have the ohildren study Indian tribes and answer the following
questions about theps. (Fribes i this case do not mean just
Americn Indtans, but also Eskimo, African, South Americin,
and Australian tribes.)

What Kind of animafc live near the tribes?
What do the ammals providk the tribes with?
Do the Emnlians Kifl more ammals than they need?

ACTIVITY 2: Understandmg the importance of Wildlife to Modern
Man.

Modern man depends on wildlfe to mect not physical, but
psychological and educational needs.
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Modern techrology has enabled man to change things in nature
to meet his needs. This has caused man to forget that even
though he changes natural resoutces he still depends upon them
and must use them well,

Through the observation of wild creatuses that e the naturst
resources directly, we are reminded of the dependence of living
things on each other and on the natural resources that surround
them.

Chikiren shoukl be encournged to observe and study wildlife,
Even it the wildlife is a pigeon or 2 mouse in the middie of the
city, therc ‘s a great deal to learn from their behavior.

EVALUATION:

When asked to discuss the way some (ribes used wikilife,
children will demonstrate an awareness of the tact that wildlife
was used to meet their physical needs.

If given the opportunity to observe wildlife children will, to the
satisfuction of their teacher, discover that animals are dependent
upon natural resources.

Topic IX

PEOPLE WHO WORK WITH WILDLIFE

GOALS: Afiter this lesson the children should:

Be aware of the occupations that exist in the arca of Tish and
wildlife management.

Undetstand the natare of the work tasks performed by fish and
wildlife workers.

ACTIVITY 1: Discussing Occupations in Fish and Wildlife

The fish in our streams and lakes, as well ag the deer, cabbit,
quail, and turkey in the forests of our country, are examples of
the wildlife nafural resources aveilable to us. Although early
settlers depended heavily upon fish and gaine animals for food
and fur people today fish and hunt mostly for recreation.

Some of our strezms and lakes are now fished so heavily that the
natural growth in fish population camot keep up with the
numbet of fish removed. Fish hatcheries grow fish from eggs to
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fingerling size under controlled conditions, These fish are then
rekeased in Iakes and streams at a size big enough to ontinte to
grow for months and years. A Fisht Hatchery Worker Keeps the
hatchery tanks clean, collects the fish eggs, und cares for the
small fish.

An individual who studies the thin. that affec. the mumber and
kinds of {ish in a particular Arcm or luke is culled a fish
hivlogist, By finding out what water temperatures, kinds of
food, and water poliution do to fish, this person can recommend
ways of improving conditions that will result in better fishing,

A fish techinician helps the fish biologist by coliecting fish to
determine what they have eaten, where they move in a lake or
stream, and which kinds grow best in a particulnr body of water.

Although deer and rabbits are able to maimain their populations
well, the young of certain wild game birds, < ‘ch as quail, turkey,



duck, and pheasint do not sutvive well. A gamee propagator w a
persen who works ot o ganse farm and hatches eges of these
birds. The game propagator cares tor the unall birds until they
41¢ big enough to get along on theie own, when they are celeaswd
in forests amd open ficlds,

anas where they are likely to develop higher populations
without any further help, A wildlife hivlogist studies wildlife ta
determin: the condittons under which they grow best, and then
trivs to provide those conditions. Thix individual often talks to
graups of people who are interested in preserving the wildiife in
ouf forests and natural arcas.

A wildlife technician helps the wildlite brologist by capturing
animals for study, maintaining studv endosures, and Keeping
recornds.

A game warden, or gome profecior, pattols sireams, kakes,
forests, and wildlife preserve areas to make sure that fishermen
amd hunters are not taking animals by illegal means or are not
taking them from areas set asde as game preserves. This
individual often helps release fish in streams or animals and virds
in huntmyg areas or preserves. The game protector is especially
catwerned to profect species of aninuls that are in danger of
extinction,
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ACTIVITY 2: Developing a Bulletin Board

Have the children develop a bulletin boand of pictures of peuple
watking with fish and wildlife. Pictures may be found in sports
of outdoor pullications. Group the pictures so as to itlustrate
clusters of similar careers as well as the many different jobs
represented in this natural resousces area. Have the students
study and react to the display during & class discussion.

ACTIVITY 3: Interviewing Rewurce Persons

Contact the local game warden and arrange for him to meet your
vlasy at school or the class to wsit his office to becume better
avquatnted with this work,

EVALUATION:

In an oral exercise, the student can ientify at least four types of
workers who manage and protect the wildlife and fish.

The student can state how different wildlife and fish workers
vontribute to his well-being and the welfate of the community.

Topic |

‘WHAT IS WATER?

GOALS: After this lesson the chddn . should :

Understand the chemival structure of water.

Be aware of the nature of chenuical combinations and how twe
atoms can combine and form a melecule,

ACTIVITY 1: Describing s Molecule of Water

An atom is the smallest particle of an clement that can be
tdentificd as that clement.

Atoms consist of a nucleus that contains protons and neutrons,
and they also huve electrons in orbit around them.

Protons and efectrons hawe electrical charges while neutrons do
not. The path that the electrons take around the nucleus of an
atom is called an ordit. In somc atoms with many clectrons, the
electrons may be distributed in severy! orbits. Each orbit can
hold only a certain number of electeons. The first otbit in any
atom, for exampie, will hold only 2 electrons. The next orbit
will hold 8. A hydrogen atom, however, has only one electron in
its first orbit because it has only one proton and one neutron in
its nuclkeus.
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S
Figure C-10

An atom that is in this condition will have an electrical
atteaction for another atom that will share an electron and thus
compilete the outer orbit with 2 electrons,

Q
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An oxygen atom has an outer orbit with 6 electrons and
therefore would need two more because the outer ordit of an
oxygen atom will hold 8.

if we have one osxygen atom that needs two electrons to
complete its outer orbit and two hydrogen atoms that cach need
one electron to complete their outer orbits, they will combine
and form water, This is why we have the formula H, 0. There ate
2 hydrogen atoms for cach oxygen atom,

A diagram of this molecute of water would look tike this.

\ HYDROGEN
P O

/4
OXNGEN 601{ " SHARED
W\ N 6&“'/
\
o--
\-O- "
Figure C-11

The hydrogen will share one electron from the oxygen atom, and
oxygen will share one electron from the hydrogen atom, and the
combination will be balanced..

EVALUATION:

Given the opportunity to explain the process whete the atoms of
hydrogen and oxygen combine to form water, children will
demonstrate to the teacher's satisfaction an understanding of the
basic electrical attraction of one stom for snother.
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Topic |i

FORMS OF WATER

GOALS: After this besson chddren shaould
Understand the phy sseal properties of « ater.

Unduerstand that & change in the physwal form of water is the
result of 4 change in temperatute.

ACTIVITY [: Watching Water Change
Place an wee cube i a saugcer and put it m direct sunlight,

Have the cluldren obscerwe the saucer from time to time untyd the
water is gutie aitd then ask the following questions:

What words coudd you use to describe the form of the water
as it changed?
Fhe chiddren will observe the solid and hiquid state, and may
guess that wiwen the water evapomted it became a gas. You
hould point out to them that they did not really observe the gas
of VAPOT.
How could we prowe that the water actually evaporated and
went into the air?

What caused the changes to take place!
ACTIVITY 2: Defining Words About Water Change

Freezing  Water changes from a liquid or vapor to a solid at 32°
Farenhent or 07 Centigrade.

Thawing. Water chunges from a solid to a liquid at approxi-
mately 33 Parenheit or 1° Centigrade.

Fwporation: The change of water from a liquid méo a gas
twater vapor), usually by dissolving into air. (We discuss this
further when we talk about relative humidity 1in Topic I, The
Water Cycle.)

Condensation: When air with a very high water vapor content is
suddenly cooled, dropiets of water form as a condensate. (This
van be demonstrated by breathing on 2 mirtor or window pane.)

Precinitation: ‘The way that water comes back to carth in the
form of run, sleet, snow, or hail as a result of water
condensation tn the atmosphere

ACTIVITY 3: Studying the Effect of remperatute on Water

All changes in the form of water depend upon temperature, and
water reacts i unigque ways as the temperature changes,
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For example:

Cold

As the tempetatute of water gets very close to the freezing point,
water starts to espand rather than contract. This can be
demonstrated by putting a small bottle filled with water mnside a
plastic container and letting the water freeze. This will break the
glass bottle. (The plastic container will keep the broken glass in
one place. Do not forget to put the cap tightly on the bottic and
make sure it is completely filled witi water.)

After children have observed the above demonstration, ask them
the following question:

in what ‘aay does this demonstration ¢aplain the weathering
of rocks?

TEACHER'S NOTE: 1t is this characteristic of water that Causes
rovks to be broken apatt by alternate freczing and thawing.

Heat

As water reaches approumately 212° F (at sea tevel), it boils.
As water buils, it goes into a gaseous of vapor stage (steam).

The warmer water gets, the more rapidly it evaporates; and as it
cvaporates it absorbs heat from whatever surface it touches, This
is called the Hear of Ewaporation, and is very important to our
weather patterns as we will see in the following topics on water.

EVALUATION:

When aked to identify and describe the physical forms of water,
the children will describe them as solid (ice), liguid. and gas or
vapor.

When asked to describe the following list of terms. children wilt
give descriptions that ase satisfactory in the judgment of the
teacher:

freezing, thawing, evaporation, precipitation, condensation

When asked to discuss the refationship of water to tempetature
change, children will, by their comments, demonstrate a korwi-
edge of the effect of a rise or fzil in temperature on water.

Topic i

THE WATER CYCLE

GOALS: After this lesson children should:
Understand that water is a rencwable natural resource.

Understand the relationship of water’s physical properties to
weather phenomena.

TEACHER'S NOTE: The organization of this topic will be to first
explain the general water cycle and then to explain and demonstrate
the relationship of the physical properties of water to each stage of
the cycfe. Make an overhead transparency from Master (-1 1 for use
when explaming the water cycle. The aim for now will be simply ‘o
have the children understand what happens to the water, not how
it happens.

ACTIVITY I: Learning About Water Form Vegetation

Plants give off water through a process called franspiration.
Transpiration is the evaporation of water directly from plant leaf
swefaces.

The dew point is 1 cached whenever moist alr comes into contact
with a surface that is cool enough to cause the water to condense
on that cool surface, (That surface could be a house roof, an
automobi’., or a leaf blade.)

ACTIVITY 2: Learning About Water from lee

If the vapor pressure (amount of water vapor in the air) above an
ice or snow field is fess than that on the surface, water will go
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derecthy mnto the atmosphere as vapor through & process called
sublingitpon

TEACHER'S NOTE: the process of sablungtion alvo worhs m
reverse. I the vapor pressure abowe the see of snow 1s greater than
that ot the surface and the dew pomnt s below the freczing
tempwratute, water condenses on the stow of we.

ACEIVITY 3¢ {carntng About Water trom Sticants and Sogd

Water frtom streama, soil, oceans, and rivers or any other water o
land bedy, ewgpourates and goes mto the vapor state in the
atmuosphiere.

TEACHER'S NOTE: Remember that alt of the methods mentioned
ttranspiration  and  sublimation) are forms of cvaporation and
depend upon the came properties of water. We will now discuss the
refationstunp of evaporation to weather,

ACTIVITY &: Lewrmmg About Fyaporstion and Relstive Hunudity

Relattve Tnomidity s the term that describws the amount of water
that & gaven quantity of ar contang at 2 particular temprerature
compared with the quantity o could hold of the air were fully
aatutated o the same temperature. It oo always stated i pereent.
A SO percent relative humidity means that the air contains
one-halt the gmonnt of water it would hold of fully saturated.

i vou have weather instruments, you will cither use a wet-dry
bulb thermometer or g ding paychrometer (o measure relative
tamdsty . I vou do not have struments for the measurement
of relative humedity, you may make o sling psychrometer by
using th - fullowing cxercise.

Have smatt groups of children measure the relative humidity and
ask them the followmng questions:

Why does the temiperature on the wet bulb stde change? (f it
did not change. you have a relative humidity of 100 pereent.
Semply re-phrase the guestton to why didn't it change?

What happens to the witter as we sling the psychrometer
atound of as atr flows over the wet bulb?

EXERCISE

Mako g shing psy chrometer,

Procedute:
4. Purchaswe two mexpensve metal backed themmometers

b. Mace the thermometers back to buck and drill holes at points
A. B, and € as shown below,

¢ Put small bolis and nuts through holes B and € to hold the
thermortetens together,

d. Puta small key rmg through the fele in point AL

¢. Attach a kength of cord or light chain through the key ring
tabout 12 inches i length).

£ Attach the other end of the cord or chain to 2 handie so that
the psychrometer will swing frely,

g. Using cotton, make a small sock that will fit snugly over one
of the thermometer bulbs. Just wrap one fayer of the cotton
around the bulb and tie it at the fop and botfom as shown
betow.

k. Soak the vock in water until it is saturated.

i. Sling the psychrometer sround for 1 minute after reading and
recording both sides.

{. Read and record the temperture from both «ides again and
refer to the chart below for the relative humidity,

Example: A dry bulb reading of 73 F and a wet bulb reading of
65 F would mean a relative humidity of 657,
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TEACHER'S NOTE: Asthe waler evaporates from the sock, heat is
required. This heat of evaporation comes from the thermometer
butb and is retlected by it reading. This sume principlke is very
important to the human body. Perspiration torms on our body,
cvaporates, and takes heat away. This helps us to maintain our
temperature at 98.6°,

What would happen fo the water in the sock it we slung #t
around inside of 3 doud where the humidity if 100 pereent?

No water waould evaporate because the air will not aceept any
mare. No evaporation, no heat taken away, no temperature
vhange.

ACTIVITY § Studying the Formation of Clouds

Wo have discussed the various ways that water gets from th
varjous earth soucces into the atmosphere, and how moist an
dry air min together,

The nest step in the water eycle is the movement of moist air.

Air that is heated by the sun's fays or any other method wi
evpand and rise. The same volume of warm air is lighter tha

cool air, so it risvs, Rising air finally reaches a point high in the
atmosphere where 1t is cooled by surrounding cool air and the
water dissolved in it starts to comlense on tiny dust particles tha
arc always present in the air, The condensation of water on thy
dust partictes makes very fine water droplets which we can sce ag
a cloud.

TEACHER'S NOTE: This samve phenomenon can be observed close
to the ground a» fog. On a relatively caim, warm day, it is sometime
possible to watch clouds form and enlarge overhead as masses
heated aif rise into a cool air layer.

Fog 1s really a very fow cloud and is formed when the amount -
muoistuse cvaposated goes into air that does not mave upwar(
and is at the proper temperature to cause condensation,

Hot moist breath cxhaled on a cold day will also produce ar
immediately obtservable cloud, as will water vapor (steam
coming from & tea pot.

in the cases of fog, visibie breath, and st-am a mass of air at 10
percent R.H. is suddenly cooled. and the air can no longer hok
all of th- water vapor that it contains (it has passed the “dev
point™), so the water vapor condenscs to form droplets that an

visible.
GEST CoPd{ AvALABLE



TEACHER'S NOTE: Inscuss the movement of air and 2t tuswes 1n
Topwe 1V, “Armosphenc Cyodes and Weathes™ 1 thie wetion on At
For now, our concerst s to bave hldien understand that as atr rses
it cools and water condenses,

ACTIVITY 6: Learming About Precipsiation

Water has now reached the pont through evaporation upward
movenient, and condensagion where sl 1t realy has 1o do n fall
out of the sy and it s back where it stasted trom,

The condensed water that we observe In clouds 1s evactly thie
same thing that we observe when precipatation occuns eacept for
one najor dfference. Water in cloods i too Light to fall from the
vloud.

The “tight water™ is ssually held up m the cloud bevause of
upward air currents. In ozder for 1t 1o sain, the droplets of water
in the cloud must “grow™ Large eaough to becosiwe so heavy that
these upward air currents can o longer hold them agaunst the
fusce of gravity.,

Ask the chddren this question and see if they can we the
relationshsp between o diop of cundenmsed water and the water
vajuit that surrounds the drop.

How dues & wates droplet grow?

Prepare an overhead transpatency from Master C-12 This will be
helpful 1n explaining how water droplets grow.

TEACHER'S NOTE: In wder for precipitation to be understood,
recall sume of the thmgs learned about water. For example: if the
vapot pressere suntounding a water drophe is fess than 100 percent,
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the water dropiet will evaperate. If the temperature i gbove the
dew point, water will not condense. Also, warm ar is capuable of
holding more water vapor than cold ar. Keep thew things i mind
when esplasmiog  precipitation and help chifdren to recall the
proguerties of water that cause rain, snow, sdeet, of hail to occur. A
drop of water talling from a cloud travels very fast and can hit the
ground with great foree.

(Review Topic VL Step 1 “Sotl Moves.™) 1t 15 important for rhe
childien o be reminded of the rofe that plant leaf surfaces play
mtercepting a water droplet and dowing it down before 1t reachios
the sl

EVALUATION:

Using Master C-11 as a enterion, chiidren will be able to eaplamn
the pathway that a drop of water takes from any point on the
chart through the water cycle.

When shown Master C-11 and asked to explain what is happemng
to water at points A" children will identify evaporation and
transpiration. At point “B” they will identify upward mow:-
ment, cooling, and condemation. At point “C" they wiil identify
preciptation, and at point "D™ they will explain that lcaf
strfaces break the fatl of water,

Given the opportunity to define the terms cvaporation, tran-
sprratiun, sublimation, dew point, relative humidity, and vapor

piessure, chitdren will demonstrate theis understanding of these
terms to the satisfaction of they teacher,

Topic IV

WATER AND CLIMATE

GOALS: After thas lesson the chsldren should

Understand  that water changes temperature very slowly as
compared to dand and ar.

Understand the relationship of the cooling of keating of water to
the movement of ag.

ACTIVITY 1: Wates Temperatuse

Water 1s very slow 1o heat up or cool down. This i because aater
has a very high Specific Hear. Specific beat s defined as the
amount of heat required fe rase a particular amount of
substance o particular number of degrees.

One caleric feat s the amound of heat necded to rame 1 gram of
water b degee centigrade. The specitie hear of water is | ealorie.

Compare the specific heat of water  § cglorte 1o the speetfic
beat of sand 188 cadornies  and you can see that the amount
of time it would take for the sun to warm the two surfaces
wotld be quite different.

The sand would heat up miuch more rapidly than the wates
duning the day and would cool much more rapidly at night. This
same thing is true of any fand urface. ap . s vory important to
the climatic situation in a given ares. Plants contain a lot of
water; this is why forests and grasslunds change temperature
much less rapidly and violently than deserts.
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ACTIVITY 2: Learning About Land and Sca Breezes

Make an overhead transparency from Master C-13 to show the
effect of the different ways that land and water take up and
retasn heat.

During the day the land 15 heated more than the water. The air
over the laind warms rapidly and rises. The cooler air over the
water, being more dense, moves in to replace the heated air over
the fand. The tower air masses then move from the water toward
the land. At might the land cools more quickly than the air, the
reverse takes place, and the wmd direction changes.

TEACHER'S NOTE: fhis land/scsa breese pheromenon is men-
tioned here because it i particularly relevant to water. The
relattonship of this to oversll weather conditions will be further
discused in the section on A, Topse IV, “Atmosplieric Cycles and
Weather.™ It should b pointed out that this occurs only i local
sttwttions, and is mentioned here as an exzmple.

EVALUATION:

Given the opportunny to discuss land and sea breezes, children
will demonstrate a knowledge and understanding of the relation-
ship of the specific heat of water to the movement of air as
desenibed in Activitios § and 2,
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Section C - Water

Topic V

WATER AND ANIMALS

GOALS: After this lesson children should:
Understand the importance of water to animals.
ACTIVITY 1: Review

Review “The Effect of Man's Use of Natural Resourees,” Section
B, Topic IV.

ACTIVITY 2: Discussing the Importance of Water te Animal Life

The human body is approximately 71 percent water. A jellyfish
is over 99 pervent water! An cmbryo is bathed in a watery
solution until birth: animals depend on water for every organic
function.

A solution of water is necessary for breathing, excretion,
glundular activity, ligustion, and heat dissipation.

Water Loss

Water is fost from animal tissue throtgh excretion and evapora-
tion.
Ask the chitdren to figure out why they perspire. How dous

perspiration relate to the things we learned about water in Topic
1Y

Water Replace ment
We must maintain a constant amount of water in our bodies.

The average person in the temperate zone must replace 5-6 pints
of water per day that is lost through perspiration and excretion.

Water and Survival

tlistory is filled with stories of pcople who have not been able to
survive because they could not find a source of fresh water.

It has been estimated that an animal could lose nearly all of its
fat and 50 percent of its protein and still survive, but if the body
were 1o lose about 10 percent of its water, death would occur.

Drs. Frank and John Craighead, writing in How ro Survive on
Land and Sea, report that “without water. a man in good health
will become delirfous in about four days; desth wiil occur in
from cight to twelve days. If you have water and are in good
health, you may live wecks without food. Survivors have been
known to live for 10 days or more on as little as two or three
ounces of water per day without causing any apparent bodily
damage.™

ACTIVITY 3: Constructing a Solar Still

An activity that you might use to help children to appreciate
water and to simulate a method of vbtaining water in a survival
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situation is the construction of u solar still shown on the
Exercise below. This activity may also be used to demonstrate
the water-holding capacity of soil.

EVALUATION:

Given the opporturity to give reasons for our needing water,
children will indicate a knowledge of the fact that none of our
organic fur : fons would work without water,

Given the opportunity to describe the relationship of perspira-
tion to body temperature regulation, children will demonstrate
knowledge of the way water reacts to changes in temperature
and relative humidity ..

EXERCISE
A SOLAR STILL

You will nced: { piece 3° x 3" plastic

1 tin can or jar
Procedure:
a. Dig hole 2 feet in diameter sloping to a depth of 1 foot.
b. Save soil from hole.

¢, Layer plastic over hoie after placing can or jar in low part
of hole to catch water.

d. Seal edges with soil that they will also serve to hold
plastic.

8. Place stone in middle of plastic and allow plastic to slip
until stone 18 right above but not touching jar.

[
sop  ——2_ __, _pasmie
Rocxs

What will happer :

The san will heat the afr between the soll and the plastic
causing water in the soil to evaporate. This evaporated water
will condense on the plastic, run downhill because of the
stone, and drip into the jar.

Topic VI

PEOPLE WHO WORK WITH WATER

GOALS: After this fesson children shouid:

List four or mofe occupations which deal with the natural
resource watef.

Understand how different workers in water contribute to the
childrens' well-being and the welfare of the community.
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ACTIVITY 1: Discussing Occupations Relating to Water

Water is one of our most important natursl resources, Crops can
be grown only In good soil supplied with cnough water. Cities
can grow only if there is enough pure water for drinking,
cooking, and washing. Paper mills, stecl mills, food processing
companics, and many othet industries can be located only where



there is an abundance of good water. The waste water from a
community must be returned to the streams and rivers in clean
enough condition so that the next community downstream can
rease jt. In desert arcas the water stored behind dams can be
used for irrigating crops that could not otherwise be grown. The

water falling from these dams is often used to turn turbines that -

produce electrical powet for pumping the irrigution water to the
crop fields.

Salt water fish arc now eaten almost everywhere in the United
States. Some people study the plant and animal fife of the
oceans so more flsh can be caught.

A man who checks up on the yuality of water for drinking,
cooking, and washing is called a wafer resonree investigator. If he
finds that water used for this purpose has become polluted, he
must find the source ~{ poliution and got it cleaned up so people
will not get sick from drinking unclean water.

A water well inspector does the same thing, except that instead
of testing lakes, streams, and rivers he tests water from wells.

Drinking water in most communities govs through a treatment
plant before it is piped to homes, schoois, businesses, and
factories,

Any silt or other solid particles in it are filtered out and it is
chiorinated to kill disease germs that might be present. A water
freatment technician operatcs the pumps, filter leads, and
chlorinating machines that are used in doing this.

The water that has been used for food preparation, washing
dishes and people, or disposing of waste, is piped to a wastewater
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treatment plant whore it is treated before being returned to a
stream, river, of lake. The man who controls the filter beds,
processing tanks, and machines for adding chemicals is calted a
wuastenater treatment plant technician, 1t is his job to see that
the water that has been used by a community is clean for the
next community that will use it.

An oceanographer has an interesting job, He studics the plant
and animal life in an ocean, the ocean currents, tides, and
temperatures. He may help commercial fishermen catch more
fish; he may help people planning to build protecting break water
walls or ship channels; he may help locate underwater mineral
doposits.,

ACTIVITY 2: Taking A Field Trip

Take the class to a water treatment plant or wastewater
treatment plant. Have the attendant describe his duties ss he
guides the students through the plant,

ACTIVITY 3: Developing a Bulletin Board

Have the children devclop a bulletin board with pictures of

wotkers maintaining, Jeveloping, and protecting the natural

resource of water. Have the children react to the display in class

discussions. :
EVALUATION:

Identify at least four occupations in the natural resource area of
water.

State how different water workers contribute to your well-being
and the welfare of the community and nation.

Topic |

WHAT IS ATMOSPHERE?

GOALS: After this lesson the children should:

Understand the general compaosition of the atmosphere.
Understand the dimensions and divisions of the atmosphere.
ACTIVITY 1: Becoming Familiar with the Atmosphere
Composition of the atmosphete by percentages.

Nitragen: Nitiogen gas makes up about 4/5 of the earth’s
atmosphere. This gas is very important to all living things because
it s the essential element in proteins (see Step V. Grade 34, The
Need for Food). '

Oxygen: Without oxygvn, plants and animals could not breathe,
nor could fuels bum. Oxygen makes up about 1/5 of the earth's
atmosphere.

Carbon Dioxrde: The photosynthetic process tells us of the
importance of carbon dioxide, CO, to the food-making capa-
bitity of plants. No CO,-no fuod-no living things. CO,
makes up a very small percentage of the earth’s atmosphere,
about 3/1000 of t percent.

Warer Vapor: The amount of water vapor present in the air varfes
depending on conditions. (See Section C- Water, Topic Hi.) The
amount of water vapor ranges from 04 percent.

Dust Particles: There is & very small amount of dust in the
atmosphere. This dust plays an important role in the formation of
water droplets. (See Section C--"Water,” Topic I[11.)

Other Gases: Helilum, krypton. hydrogen, xenon, argon, and neon
are also part of the atmnsphere and are very important to man.

ERIC
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TEACHER'S NOTE: The important thing to emphasize when
teaching children about the components of the atmosphere is that it
is made up of particular things that have a particular purpose. This
will be the basis for having the children understand the effect of air
pollution.

ACTIVITY 2: Becoming Famillar With Atmospheric Layers

The atmosphere is an ocean of air that surrounds the earth and
acts as a reservoir for the gases that are so vital to life on earth.
The atmosphere has four divisions: troposphere, stratosphere,
ionosphere, and exosphere.

Troposphere: We live in s troposphere, a layer of air that axtends
from 5-10 miles above the eartt. We can live in it because the
conditions for human life - temperature, pressure, and amousnts of
necessary gases-are present only in the lower part of this tayer.
As we go up in altitude and reach a level of 3-1/2 miles, there is,
for example, only 1/2 as much oxygen as there is at sea level and
the temperature # about - 55°F. All weather occurs in the
troposphete.

Stratosphere: The stratosphere extends from 10-50 miles up and
is clear and cloudless except for occadonal ice crystsl clouds at
about 1§ miles.

A very important part of the atmosphere {ocated 2040 miles up
is tiie ozone layer. This layer of very special oxygen atoms has the
ability to absorb ultra-violet radiation from the sun. If all of these
rays reached the earth, they would be deadly to tiving things.

lonosphere: Between 50 and 400 miles above the earth there is an
interesting layer called the ionosphere. An fon is an electrically



charged particte und the fonosphere s filled with them. The atr in
the omophene 1y very, very thin, but still thick enough to cause
meteors and meteonttes 1o burn up. thus they do not damage the
varth. Fhe wnosphere also aftows man to send radio messages
around  the world by “bounving™ efectrival signals off the
clectrically charged patticles tionsy and back down to the carth.

Exosphere. Ate an the exosphiere, which extends tTom 400 miles
above the ecarth to 10-18.000 miles or until 1t can oo longer be
distinguished from outer space, is so thin that air molecules must
travel cnormous distances even to touch one another.

TFACHER'S NOTE: When teaching children about the divisions of
the atmosphere, the emphasis should be on the relevance of cach
Layer o life on earth, The fuct that the lavers exist, and that cach
pliys an important role in making lfitfe possible on carth, is more
significant than distances or samounts,

Section C - Air

EVALUATION:

When children are asked to fist the things that make up the
atmosphere. they will include 1n their list: water vapor, dust
particles, oxygen. nitrogen, carbon dionide, and other gases.

When chifdren are asked to tell what each of the dbove gases
contributes to fife on tie planet carth (not to include other
gases), they will demonstrate a knowledge satisfuctory to the
teacher of those uses mentioned in Activity 1.

When asked to deseribe the atmosphere in terms of layers going
from the carth toward outer space, children will be able to put
the layers mentioned in Activity 2 in the proper vertical sequence
and demonstrate a knowledge of the characteristics of each layer
that is satistaetory to the teacher.

Topic |

THE ATMOSPHERE AND RESPIRATION

GOALS: Aft. r this lesson the children should:
Understana  fe body's need for oxygen.

Understand  the process of respiration in relation to  the
atmosphere.

ACTIVITY 1: Learning about Respirstion

The body burns fuel (food) and the burning of fuel requires
oxygen and gives off carbon dioxide. This occurs in the cels of
animals. Blood from the lungs is rich in oxygen and low in carbon
dioxide. Blood from the cells where tuet is being burned is low in
onygen and high ir carbon dioxide.

Make an overhezu transparency from Master C-14 and trace a
molecule of oxygen and a molecule of carbon dioxide outside in
and inside out.

1. The muscle is doing work and the cells in the muscle are using
oxygen to burn fuel, This fowers the amount of vxygen in the
cell below the amount in the blood stream and oxygen moves
into the cell 1o be used.

2, While oaygen is being used to burn fuel, curbon dioxide is
given oft in the cefl. This causes the amount of carbon dioxide
in the celt to be greater than that in the blood and the carbon
dioxide moves out of the cell and into the blood stream 20 be
carried back to the lungs,
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3. Blood arrives at the lungs in a condition of low oxygen ang
high carbon dioxide. The air in the lungs is high in oxypen anc
low in carbon dioxide. The carbon dioxide goes out of the
blood into the air and the oXygen goes nut of the air into the
bload.

4. Blood with high oxygen i pumped around the body by the
heart and the process continues,

TEACHER'S NOTE: Point out to the children that the real reaso
for breathing and circulation is to deliver oxygen to and remove
carbon dioxide from the body’s tissues. Children must understam
the toady's need for air with a particular quantity of purc oxygen in
it or they will not understand the effect of air pollution on the
fiuman body.

EVALUATION:

Given the opportunity to explain the body's need for oxygen, the
child will be able to demonstrate an understanding of the
following:

Cells and tissues necd oxygen to use food. When food is used
carbon dioxide is given off. Oxygen and carbon dioxide are
transferred into and out of the body because they mowe from
areas of high conventration to areas of low concentration,

Topic 1l

AIR POLLUTION

GOALS: After this lesson the children shiould:

Understand the sourecs and effects of air pollution on respiration.

ACTIVITY 1: Discussing Air Pollution and Health

While the jas carbon dioide is so necessary fo life. the removal
of one atom of oxygen produces carbon monoxide, which is a
danger to lite.

Carhon monoxide is a colorless, odorless, tasteless gas that we can
tahe birto our langs without even knowing it

Ask the ¢! ildren what would happen to them if they breathed abr
containing high amounts of carbon monoxide.

TEACHER'S NOTE: If the children understand that the tissue
need oxyeen, then their initial conclusion should be that anything
besides oXygea may be harmf{ul. The following information may
elp to explain exactly why just one pollutant, carbon monoxide,
harmiful to them,

We have discussed the body's need for oxygen and the way th
body takes care of that need. If the air we breathe has hig
amounts of carbon monoxide in it, then the blood cannot carr;
cnough oxygen to the tissues where food is being burned, and th
tissues will be harmed.

Q
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ACTIVITY 2: Solving Air Poltution Problems

1168 pecessary Lo give chiddren some e of where air poliution
comes from ar they will not realtze the effe s of trying to stap
it.

Abaat SO pereent of all air pollution comes from transportation:
cars, trucks, and so torth.

21 percent of air pollution comes from energy production
(electricity ).

14 pereent fiom industrial processes.
8 percent trom torest tires,
§ percent tiom solid waste disposal.

ft is easy to see that any 2ffort we make to reduce afr pollution is
going to aftect four areas that are vefy important to us:
transportation. clectnie power, industrial products, and solid
waste disposal,

Using the figures above, have the class discuss the effect on
themselves of solvinie air pollution probiem.s.
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The following question may help to start the discussion:

What waould happen it the manufacturer of your favotite candy
tar were forced to put a one million dollar antipollution
device ont his factory's smokestack? How would it affect you?
tHow would it affect you if he did not have to put the
anti-pollution device on his smokestack, but just kept on
producing poliution?

EVALUATION:

When asked to expliain the effects of carbon monoxide polfution
on the body, children will demonstrate an awareness of the fact
that carbon monoxide in the air gets into the blood and causes
the blood o be unable to carry as much bXygen as it should.

When asked to discuss the solution of air pollution problems,
children will demonstrate by their comments that they are aware
of the fact that pollution solutions are going to take money and
citizens will have to pay at least a portion of that money.

Given the opportunity to set in order the sources of air poltution
irom highest to lowest, chifdren will list as stated in Activity 2.

Topic IV

ATMOSPHERIC CYCLES AND WEATHER

GOALS: After this lesson the children should:
Understand that weather is a condition of the atmosphere.

Understand and use knowledge about atmospheric conditions
that will help them to forecast weather.

TEACHER'S NOTE: Relative humidity has been discussed under
*“The Water Cycle.”” Topic HI1, Section C “Water,” and will be used
with this topic on weather.

ACTIVITY I: Watching the Weather Report

Asssgn the children the task of watching a weather torecast on
television {or one weck with the following objectives in mind:

To become familiar with the terms used. especially relative
humidity. windspeed, wind direction. barometric: pressure,
cloud cover and tvpe. precipitation, and cold and warm
fronts,

At the end of the week, usk the chifdren the following question:

What records would you need to keep in order to do your
own weather prediction?

The ck «s should now be familiar enough with weather terms to
be able to know the components of a weather station.

ACTIVITY 2: Constructing a Weaiher Station

When the children are familiar with the kinds of information
necessary to predict the weather, give them the opportunity to
develop their own weather station. and to discover more 1bout
each facet of the atmosphere.

The development of weather instruments such as the wet-dry
tulb hygrometer, the sling psychrometer. the barometer. the
anemometer. the rain gauge. and the wind direction indicator
will help the children to understand better euch of the things
that the instruments measure.

Should commetcial instruments be available, the children should
still be encouraged to make their own or at least be abl to
explain how the commercial instruments work. Commercial
instruments are very helpful in testing homemade ones for
aceuracy.

Placement of the Weather iation: A weather station should be
placed in an open ares. It should be well ventilated but covered
to protect the instrume. s ‘rom rain. Barometers can be placed
in the classroom. The air .. ».ure will be the same inside asit is
outside. Worksheet .5 proc wes plans for 2 weather station.

Contents of the Weather =~ ‘tion: A weather stotion should
include a wet and dry bulb theimometer or a sling psychrometer,
¢ rain gauge, a8 baromercr and a chart showing cloud types.
Worksheet C-5 gives plans «ad parts for the construction of a
weather station house and stand that can be made from
decorative shutters.

Barometer: An Exercise on page 92 shows how to make a
homemade berometer. If the childrcn make one of these, have
them explain to the class how and why it works. Ask them to
think about other ways fo measure barometric pressure.

TEACHER'S NOTE: Barumwtric pressure is really the pressure
caused by the weight of the air above the barometer. It weighs
about 18 pounds. If one were to weigh a | square inch column of ale
+1ken from sea level to the edge of the exosphere it would weigh
approximately 1§ pounds. The weight of the air will vary from day
to day in the same place. This happens for two reasons: Warm 2ir is
lighter than cold air. Moist air is lighter than dry air.

You can see that an instrument thal measures the temperature and
moisture of the air above us would be very important in the
prediction of weather. A change in the weight of the air can mean a.
thange in moisture content or temperature or both.

Thermometer: The temperature at the weather station should be
recorded at two times during the day, the highest point and the
lowest point. This may be difficult to do because the lcwest
temperature usually occurs at night and the children are not in
school. The focal television or radio station gives highs and lows
for the day. This can be used to supplement the record.

Rain Gauge: An Exercise on page 92 shows how to make a rain
gauge. The dimensions are fairly important. Can the children
figure out why this is so?

Precipitation shouid be measured over 24-hour periods of time
and recorded.

Wet-Dry Bulb Thermometer or Sling Psychrometer: See page 82.



WORKSHEET C-§

Cobt; DESCRIPTION

A I Fywood 1727 x 177 x 28
AA bxterior Fir

B I White Pine 3/4" x £-1/27 x 24

¢ 1 White Pine 3/4"" x 1" x 247 e

D 1 Pywood 1/27 8 1372 247 % LT f
AA Fxterior Fir : == i """" ~

£ 4 White Pinc Shutters 1 x 127 x 18" e |

3 I Plywood 3/4" x 14-3/8" x 24" ‘ =~
AA Faterior Vir :

G t  Window Sash and Pane S

1-1/4" x 20" x 24"
H 2 White Pine 3/4" x 1" x 18"

f I Masonite-Pegboard
1/ x 16" a 18"

4 White Pine 1-1/27 8 272 427
! White Pine 1-1/2" x 2" x 18"
White Pine 1-1/27 x 27 x 197
1 White Pine 1-1/27 % 27 x 277
! White Pine 1-1/2"" x 2" x 29"

A L e

Weather Station
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EXERCISE EXERCISE

MAKING A BAROMETER MAKING A RAIN GAUGE
Make a tin can barometer. Materials Needed:
Materials: 1 1" odive jar (pickle jars will do if they are long and narrow)
One tin can, a broom straw or soda straw, a rubber band, a piece 1 §* funnel

of Suran Wrap (large enough to cover the top of the can). a piece

of scrap paper, and a paper clip. I coffee can (2#)

1 small file

Constructioa:
vy ] N . . If funnels or bottes of the sizes mentioned above are not
:l’:;:u:.:b:nmwn:p over the top of the tin can and hold tight with available, the following formuls may be used to determine the

amount of rainfall:
r = Radius of olive jar

2
—;—;xD=Rainfallmmches R = Radius of funnel
D = Depth of water in small
container
<
Procedure:

a. Mark the pickle or olive jar im 1/4" increments using a
small file to mark glass.

b. Place the funnet so that the rain goes directly into the small
pickie or olive jar.

¢. The coffee can should be completely covered by the funnel
so that water will not get into the can unless it overflows
from the pickle or olive jar.

Wrap the paper around the can so part of it is higher than the
top of the can, and staple in place.

FUNNEL.

‘)’COFFEE CAN

—0OLIVE JAR

Wind Speed: Worksheet C-6 contains a Beaufort Scale of wind
force which can be used to estimate the speed of the wind.

ACTIVITY 3: Predicting the Weather

Using the chart on Worksheet C-1§ have the children keep
accurate records of the instrument readings and cbservations.
The first month should be devoted to thc correct gathering of
information and description of the actual weather that exists
each day.

After one month of collecting data and recording actual weather
conditions, let the children see if they can predict weather for
the days ahead by using the data collected before.

This is a matter of lovkiag at a particular set of conditions and
saying. the last tine these conditions were present such and such
a thing happened. Let them discover the relationship between
accurate data collection and prediction from past records.

EVALUATION:

Given the opportunity to explain weather instrument
construction and use, children will demonstrate an
understanding of the particular principles that make the in-
struments work.

Given the opportunity to predict the weather, children will be
_ . able to demonstrate an sbility to recognize csuse and effect
If the straw moves toward the high, the weather will be fair, relationships between recorded weather data and sctusl weather

if the struw moves toward the low, there is a storm coming. conditions.

Murk the position of the straw on the paper with a paper clip,
and watch to see if the straw moves up or down.
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Beaufort Scake of Wind Force

WORKSHEET C-6

Terms Used in
B““Nm;‘:‘ Specifications for Use on Land “ﬁ’&ﬁ;’:"“' U. S. Weather Burezu
Forecasts
O e—— Calm; smoke rises vertically Less thun 1
| Direction of wind shown by smoke
draft, but not by wind vanes
2 e Wind felt on face; leaves rustle;
ordinary vane moved by wind 4-7 Light
K JE— Leaves and small twigs in constant
motion: wind extends light
flag 812 Gente
L S Ruises dus. and loose paper, small
branches are moved 13-18 Modegate
S — Small trees in leaf begin to sway:
crested wavelets form on inland
witers 19-24 Fresh
6 e Large branches in motion:
whistling heard in telegraph wires;
umbretlas used with difficulty 25-31
7 e Whole trees in motior ; inconvenience
felt in walking agairst wind 32-38 Strong
L J— _ Breaks twigs ofY trees; generally
impedes progress 3946
| S, Stight structural damage occurs
{chimney pots and slate
removed) 47.54 Gale
10 e Seldom experienced infand, trees
uprooted, considerabie structural
dumage occurs 55-63
| § S Very rurely experienced: accom-
panied by wide-spread
damage 64-75 Whote
gale
12 Above 7§ Hurricane
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Section C - Air

Topic V

PEOPLE WHO PROTECT OUR ATMOSPHERE

GOALS: After this lesson the children should:

Be awure of the ovcupations that are available in the natural
resource area of air.

Understand the nature of the work tasks performed by air
poliution contrad workers.

ACTIVITY {: Discussing Air Pollution Control Occupations

The air surrounding the carth s so vast that it is difficult to
think that we can actually put enough harmful materials into it
10 cause injury to plants, animals, and to ourselves. Yet this is
exactly what has happened to the air around many cities. The
problem is especially bad on hot days when there is very little air
movement. The exhaust gases from automobiles contribute a
majr portion of these air pollutants, white industrial plants
contribute much of the rest.

The cities. states. and the federal government ¢mploy air
podlution contral supervisors who conduct studies of air pol-
lution, recommend control measures. and report air polluters
who refuse to comply with laws designed to reduce pollution.
They are assisted by air pollution control technicians who collect
and analyze air sumples for detection of air polluting chemicals,
test anti-pollutton devices, investigate cases of pollution, und
estimate costs of equipment to control air pollution. Air
pollution control techniciuns usually specialize in a particular
kind of work. and may be called air monitaring technicians,
source testing technicians, compliance section technicians, or
eaginecring section technicians. A person who helps these
technicians by keeping equipment in working condition, oper-

atitg equipment. and recording readings is an air pollution
controd aide

ACTIVITY 2: Taking a Field Trip

Arrange to take the class to an air monitoring station. iave the
air monitoring personnel discuss their work with the class.

ACTIVITY 3: Preparing a Bulletin Board

Have each child cut out an illustration from a magazine or
newspaper which illusteates air poliution control workers. Group
these pictures on a bulletin board so as to illustrate the many
different jobs in the protection of the air.

Have students study and react to the display in class discussions.
ACTIVITY 4: Interviewing Workers

'f possible. have one or more students interview a parent,
relative. or close friend who is employed in an accupation
dealing with minearals and/or petroleum products. Have class
members discuss kinds of information and questions to ask.
Following the interview, have the students identify the carcer
explored, present findings, and answer any questions the
classmates may ask.

EVALUATION:

In an oral cxercise, the student can identify at least two types of
workers who contribute to the protection of the atmosphcre.
The student can state how different air pollution control
workers contribute to his well being and the welfare of the
community.

Section C - Land Space Topic |
LAND USE PLANNING

Understand man’s use of fand space in terms of agriculture.
buildings, transport tion, and recreation.

Appreciate the amouat of lind used for each of the above
purposes,
Be able to measure land.

ACTIVITY I: Pacing

Land is uswally messured in acres or parts of an acre. Anacre of
land consists of 43,560 square feet. This figure is relatively
meaningiess to a child because it is difficult for a child or an
adult to conceive 43,560 of anything, 1t is much more effective
to have the child experience an acre, This activity is a good math
experience and will help the child to apprectate better an acre of
land space.

Fach child will have a pace or step that is unique to him.

Measure off 100 feet on the school grounds and have each child
walk the 100 feet and count the steps it takes him to walk up
and back, one round trip.

flave the children divide the number of steps by two and get the
average number of steps per 100 feet.

Q
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GOALS: After this lesson the children should Ask the children to figure out how far they walk when they take

one normal step. For example, if a child takes 50 steps per 100
feet, then the lenath of his step is two feet.

A pacc is defined as two steps. Therefore, the child in the
example above would have a pace of four feet.

ACTIVITY 2: Measuring Land

The children are now ready to measure hind space and to
compare the amount of space used for different things,

If your school ground is four sided, have the children pace off
the perimeter and figure out how many actes ate m the total
school property. If the school does not lend itself to this kind of
measurement, then make measurements of particular things such
as:

Area used for . ¢ school building,
Area used for parking cars,

Area used for sidewntks.

Area used for play.

Ared used for other things.



it you have enough open space around the school. fet the
children measure off one aore. This is a square with about 208
teet on a side. Let them walk arued it stand inside of it and
took out, and generally get the feeling tor its size.

ACTIVITY 3}: Discussing Land Use

TEACHER'S NOTE: There are 2 biflion, 266 million acres of hind
in this country. Our problem is to help the children to see how it is
used. The following activity will help them to do this:

We have identified one acre in Activity 2. The following
information can be used to show the children how much of cach
acre i our country is used for cropland (2097), grazing kind
1287, forest land (337), recreationat land (3%), special use of
lind highways, roads, towns, agports, wildlife refuges, and any
land requiing development (4%), and miscellancous Uses -
deserts, manshes, bare rock areas. tundra (12%).

Have the children divide a square acre into segments propor-
tionat to land uses in this country.

Cmpland: Measure 416 feet along one side and draw a
perpendivular line to the other side.

Grazing Land and Pasture Land: Measure 56.6 feet and draw a
perpendicular line 1o the other side.

Forest Land: Measure 68.6 feet and draw a perpendicular line to
the other side.

Recreation Land: Measure 6.2 feet along one side and draw a
perpendicular line to the other sde.

Special Purpose Land: Measure 8.3 feet along one side and draw
a perpendivular line to the other side.

Section C - Land Space

Miscollaneous Land: Measure 25 feet along one side and draw a
perpendicukir line 1o the other side.

TEACHER'S NOTE: Every year as our population grows, the way
land is uwd changes. For example, about 2 million acres of land
cach yuar are converted from agricultural to non-agriculturai use.
One mitlion acres are converted to recreation areas, 160,000 are
covered by highways, 420,000 become reservoirs and flood control
projects, and 420,000 are developed for urban usex.

A quare out of the acre that shows the amount of land people
actaally live on in this country would be wry small in comparison
to the others, and would measure about 20 feet on a side, We use
more kind for highways and roads than we tive on.

Point out the relationship of population growth to kind use
patterns,

Ask the children this guestion: If our population keeps
increasing and our cities keep getting larger und larger, what.will
happen to the rest of the land?

One mile of interstute highway takes about 10 acres of hnd.
What will happen if we continue to build highways? What wilt
happen if we do not?

EVALUATION:

Given the opportupity to measure an area of open space by
pacing, the child will be able to measure it and determine how
many acres or what part of an acre the land is.

Given the opportunity to list the ways that land is used in this
country, the child will mention forest land, grazing land,
cropland, recreation land, land to lve and travel on. and land
that is not used because it is desert, tundra, or marsh.

Topic i

OCCUPATIONS IN LAND USE
PLANNING AND OUTDOOR RECREATION

GOALS: After this lesson the children should:

Be aware of occupations in the areas of fand use planning,
zoning. and outdoor recreation.

Understand the nature of the work tasks performed by workers
in these areas,

ACTIVITY 1: Discussing Occupations in Land Use Planning

Our country has many kinds of kind - -mountains, plains. hifls,
swamps. deserts, Some soil is rocky and steep: some is deep and
fertife. Our most important land is the land that is suitable for
growing crops that feed us. it must have adequate rainfail (or
irrigation water) and be reasonably levet and free of rocks so
machinery can be used on it. {t must drain well and be
reasonably fertife. Qur next most important land is where
factoties, houses, schools, and public buildings are built. These
make up towns and cities, They require fairly level land that
drains well; the soil need not be fertile. and rocks are not a
serious problem, Land that is too steep. rocky, and infertile for
cities or farms is often reserved as forests which supply us with
% a0d for buildings, furniture, and paper. Rangelinds are areas of
fimyted rainfall suitable for cattle and sheep if they are given
plenty of space to search for food,

When our country was young, there were far fewer people and
there scemest to be plenty of land for all purposes. Now cities
and towns are erowing, farms must produce more food than
before, and even ir forests must be curefully managed so we
can have a steady supply of wood products. Frequently people
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in 2 community now have to ask themselves if a particular area
of land would be best used for producing crops of for new
factorles and houses. Often so many facts huve to be collected
and studied before a decision can be made that a community,
township, county, or state may have experts in land plnning to

help them,

Land planning usually involves a study of the lund area as it is
now used and making plans that involve its future use. Rarely is
it possible to plan a new city where none existed before: and a
whole new area of cropland is developed only on the unusual
occasion of a large new dam being built to supply irrigation
water.

A chief planner is a person who has very carefully studied
alternative ways to use fand. He has traveled o lot to study how
peuple have used land and how they have decided upoa the best
use. His main work is to advise land planners and municipalities
as they work together to solve land use problems. He is an expert
consultant.

A land planner (also often called city plinner, urban planner,
regional planner, or town planrer) is usually employed full time
by a city. township, or county to recommend how its land can
best be used. He studies maps of the physicai features of the area
and sugoests ways of improving what Is already there. He makes
maps of proposed use, showing where homes, stores, schools,
apartments, and factories might best be placed. He also shows
where roads and water and sewage lines should go and where
parks should be located so most people can get to them easily.



A planning technicign (abo often catied 2 planning asociute of
planming analyst) s responsible to the laind planner. He collects
the information about an aiea, such as soil type, nd features,
AN SITUCIUR S, Foad Sy SICMS, WWJIEC SYMCINS, Watter systems,
and electrical power. He also determines how rapidly people,
budnesses, and industry or agriculture are likely to move into
the grea. From all of this information he draws plans (perhaps
sewveral afternstive ones) showing how the fand space could best
be used to satisty the interests of everyone concerned.

A plenning aide works under the supervision of a planning
technician, He collects the information needed by examining
naps and i1 some cases by surveying an area. He does the actual
drawing of alternative plans under the direction of the planning
technickn,

A zoning ispector works [of 3 city of town or township. He
inspects  houses, factories, and other buildings or structures
under construction to see that ey comply with zoning laws and
safely codes. Most cities, towns, and townships have mapped
ceriain places tor houses, others for apastments, businesses, and
factories, Fach of these areas is a “Zone.” The inspector nukes
sure fhat someone does not build 4 fctory (for example) in a
place where only houses are supposed to he built. A zoning
techiican helps the zoning inspector by drawing maps, answer-
g questions gbout zoning. and sometimes by also making
inspections,

ACTIVITY 2: Dhiscussing Occupations in Qutdoor Recreation

Muny cities have open spaces with trees and kiwns and play areas
because most peopke are happier when they can be outdoors
playing pames, watking, or resting in pleasant places during their
leisure time,

Many states tuve large parks on rivers, lakes, oceans, or in
torested kand where people cun go hiking, swimming, or fishing,
There are similar privately owned arcas that ape camps and parks
where the samie things can be done,

The federal government also has dewdoped mationad forests,
parks, and “monuments” where people can enjoy their vacations
doing interesting things outdoors. Many of these national areas
are especially preserved because of their historical importance,
sich as Valley Forge or Gettysburg, Others are preserved for
their natural wonders, sieh as the Grand Canyon or Glacier
Nationa! Park,
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The parks are kept neat and clean by park werkery who mow the
Liwns, care for the trees and shrubs, repair buildings and
structures, and dispose of rubbish,

In a campground, the person who maintaing the park is caled a
camipground caretaker. He mukes sure the campground is neat
and clean at alf times and that campers obey the rules that are
swtup so ewryone will enjoy camping. People working under his
direction collect camping fees, mow wns, collect rubbish, and
do many other things. If there is swimming, he supervises the lite
suards

1" the park is a Lege one with interesting plints, animals, trees,
streams, or rock formations, it may have a park naturalist. e
often conducts tours, gives tafks, or sets up exhibits to explain 1o
visitors the specis] things in the park.

Some parks are so Lante that people can easily get ost in them
while hunting or tishing, Hunting and fishing guides may he
hired to help visitors find their way in parks. These guides also
know where certain fish or animuls are most likely to be found.
A park of any size usually has a park fareman who supervises the

workers in the park and keep things running smoothly o visitors
enjoy being in the paek.

ACTIVITY 3: Takinga Field Trip

Arrange to take the clax to o regional planning office and/or a
municipal, state, or federal park. Have the workers describe their
work duties to the chitdren,

ACTIVITY 4: Preparing a Bulletin Board

Have each child cut out an illustration from a magazine or
newspaper whivh  illustrates Lind use planning and outdoor
recreation workers, Group these pictures on a bulletin board so
as to illustrate the many different jobs in these areas. Haw
students study and react 1o the display in class discusdons.

EVALUATION:

In an oral exercise, the student can identity at least three
owupations in land use planning and three occuputions in
outdoor recreation,

The child can state how these dif ferent occupations contribute
to his well being and the welfare of the community.

Topic |

MINERALS AND MINERAL FORMATION

GOALS: After this lesson the children should:

Understund the structure and tformation of minerals.

ACTIVITY 1: Discussing Minerals

Minerals are elements or combination of elkements.
Discuss the following statements with the children:

Gold is an element and o mineral. It is not combined with
anything elw and can he found in mature in the pure state,

Quartz on the other hand, is a combination of two elements,
silicone and oxygen. These two elements combine to form Si())
¢ quartz,

Minerals that are elements were formed when the earth was
born.

ERIC 7

Aruitoxt provided by Eic:

Flements then began to combine under certain conditions of
temperature and pressure and foem other minerals,

ACTIVITY 2: Growing Crysals

One of the physical chamcteristics that is unique to minerals is
crystat formaiion,

Have the children look at grains of satd, salt, and sugar under a
microscope and draw the predomingte shupe they see. Thes
shapes are unique to ecach of the minerals and can be used to
Klentify them.
The following demonstration will give the children the op-
portunity to observe crystal formation.
Materials Needed:

1/4 cup sat

1/4 cup bluing

/4 cup water

{ tablaspoon ammonia



Procedure: affinity for combining with each other and forming crystals. This
usually takes a very long time and depends on the proper

Mix the abow together and pour over crumbled paper towels temperature and p

in a pie pan. Add small amounts of food ooloring and the
colots will show up in the crystals. (rystals will start to form EVALUATION:

in about one hour and will continue for about five hours. Given the opportunity to discuss minerals, the children will

Have the children observe and describe some of the crystals, demonstrate by their comments a knowledge of the following:
TEACHER'S NOTE: The observation of ¢rystal growth above is a Minerals are elements or combinations of elements. Minerals
“fast™ version of what happens in nature. (ertain materials have an have definite chemical and crystafline structures.

- - -
Section C - Minerals Topic Il

ROCK AND MINERAL
IDENTIFICATION AND CLASSIFICATION

GOALS: After this lesson the children should:

Understand that pressure and temperature are both fuctors in the
fonnation of rocks and minerals, and that rocks and minerals can
change after thelr initial formation.

Be familiar with basic techniques for determining physical and
chemical characteristics of rocks and minerals.

ACTIVITY 1: (lassifying Rocks.

Rocks are simply combinations of minerals. Some rocks are
made up of one major mineral, limestone is a good example of
this. 1t is very important to have chikiren discover that there are
many different kinds of rocks that have maay different uses.

Rocks are classified according to the manner in which they were
formed.

Sedimentary Rock:

The seas crept onto the tand and then receded over and over
again when the earth was very voung. Each time this happened, a
fayer of mud and sand settled out and remained behind.

As one layer after another built up the lower layers began to be
compressed and form rock.

One of the characteristics of the sedimentary rock is this
tayering. If there are rock outcroppings near the school that
show definite layers, it is probably sedimentary rock.

Igneous Rock:

Molten materiat from within the earth that cooled and hardened
formed fgneous rocks. Igneous rocks usually occur wel below
the surface of the earth,

Metamorphic Rock:

The word metamorphic means change. Metamorphic rocks are
those that have been changed by heat and pressure from igneous
or sedimentary rocks. These rocks were usually formed during
the mountain forming period when the bending of the earth’s
crust caused the tremendous heat and pressure necessaty fo
change rocks. Metamorphic rocks are usually layered or banded.

ACTIVITY 2: Hentifying Rocks

The first step in the identification of rocks is to get them into
the proper formation category. Use Worksheet C-8 as a guide.

Layering:
if a rock is banded or Byered. it is not igneous.

If the rock is layered and the layers are very thick, one to two
feet, it is probably a sedimentary rock.

The hyering in metamorphic rocks is usually thin and each layer
represents a particular mineral. Often light and dark colored
minerals alternate with each other,

After a rock has been put into a general classification, fuzther
investigation is necessary in order to give the rock a particular
identification.

Hardness:

All rocks and minerals have a4 particular degree of hardness as
measured on the hardness scale of 1-10. Number | is talc and
Number 10 is diamond. Comrnercial hardness scales are available
but not necessary for the elementary exploration of rocks. The

following gukie can be used:
Herdnress Item
2 Fingernail
3 Copper penny
5 Nail
5-1N Window glass
6-1/2 Steel file
Color of Streak :

Very often the exterior color of a rock is misleading. 1t may have
oxides un it that hide the true color of the minerals that make it
up. The streak is uncovered by mubbding a piece of rock on a
white unglazed tile. (The back of any picce of bathroom tile wift
serve this purpose very well)

Texture:
Have the children feel the rock. Is it rough or smooth?
Luster:

There are two divisions of luster that are easily observable.
MetaHic (shiny) or nonmetaltic (dull),

Crystal Shape:

Some rocks will have crystals that are large enough to recognize
without a magnifying lens, while some will require very heavy
magnification to see the crystaks,

Effervescence.

Some rocks will react to acid dropped on them by giving off
bubbles. This is especially true of the carbonate minerals.
Vinegar can be used as the acid.

ACTIVITY 3: Buildinga Rock Collection

The most important concept for children to develop at this level
is that rocks are different and can be put into various study
groups according to the criteria mentioned above.
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Have the children bring some rocks into the classroom to stady,
and to compare. A clurt hke the one shown in Worksheet (<17,
will help the chuldren to compare their rocks. A small dab of
white paint can be put on cach rock so that an identification
number can be written on it

Intformation should be pliced on the churt according to the tests
or indicated observations mentioned in Activity 2.

Atter this is done, have the children go to the library, and try to
find information about the particular kinds of rocks that they
have been studying,

Section C - Minerals

EVALUATION:

Given the opportunity to discuss the lormation of socks and
minerals, the Jhildren will demonstrate an awireness of the
following:

Rocks and minerals are formed by onc of three processes: heat
(igneoaus), pressure (sedimentary), and change (metamorphic),

Given the opportunity to identify an unknown rock, the child
will demonstrate an awareness of the fact that he must
determine the following:

Hardness, luster, color, streak cobor, texture, effervescence, and
crystal shape.

Topic I

MINERAL USE

GOALS: After this lesson the children should:
Appreviate the valne of minesals in a technological society.

Understand the kinds of, and uses for, minerals.

ACTIVITY {: Inventorving Minerals

Have the children muke a fist of all the things they < . around
them that are made from or require the use of minerafs. This cun
take as long as necessary. but twoe or three days of casual
observation should provide a good list.

Now divide the general list into use categorics as suggested
below:

Ruikdings:

Clothing:

Transportation:

Toys:

Jewelry:

Other:

ACTIVITY 2: Determining the Source of Minerals and Mineral
Products

Have each child choose a mineral from the list and find out as
much about it as he can, The following guidelines will help:
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What is the material?

What minerals go into the making of the material?

Where do the minerals come from?

How much of the minesals are there on earth?

What kinds of processes are used to make the minerals usable?
What Kinds of jobs arc necessary to find the mincrals?

Have the children share the information they found,

ACTIVITY 3: Using Minerals Well

Have the children find sampkss of unwise use of nun-rencwable
resources and discuss possible solutions to the problems.

EVALUATION:

Given the opportunity to identify mineral uses, the child will, to
the satisfaction of the teacher, demunstrate an awareness of the
uses that are made of minerals and mineral fuels in his
neighborhood.

Given the opportunity to study a particular non-renewable
natuml resource, the child will demonstrate, through sharing
information with his classmates, 4 knowiedge of the answers to
the questions in Activity 3,

Topic IV

PEOPLE WHO WORK WITH
MINERALS AND PETROLEUM FUELS

GOALS: After this lesson the children should:

Be aware of occupations that are available in the ares of minerals
and petrofeum tuels.

Understand the nature of the work tasks performed by selected
minoral and petroleum fuel workers,

ACTIVITY 1: Discussing Qccupations in the Mineral and Petrofeum
fields
Oi}. gas. coal. imestone, and other minerals are natural resources
that me extracted from the ground by means of wells, tunnels,
or open pits. These materials are not replaceable, and must be
uscd wisely. People are employed in finding these minerals, in
taking them from the earth, and in maKking sure that the work is
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done safely with as little damage to the environment as possible,
A petrolcum geologist studies rock formations and maps of
existing ofl and gas wells to figure out places where oil and gas
are likely to be found. By examining the material removed from
test drifting, this individual can tell whether 1t is worthwhils to
continue to test drill at a particular site. An oil and gas inspector
inspects oil and gas wells and processing plants to determine
whether all safety laws and laws to protect the environment aye
being foflowed. Leaking gas or oil or by-products can cause
severe damage to plants and animals. Fires are a constant hazard.
A mining area restoration technictan runs fests on the air, land,
and water in the vicinity of mines to determine whether the
envifonment is being damaged by acid mine water, air poflutants,
or seepage from mine dumps. This individual offers advice on



how to stop the pollution it it is found. The mining area
restoration technician abo supervises the filling in and dosing of
old mines for public salety and supervises the fighting of mine
tiges. An open pit mine conservation inspector makes sure that
atl state and federdd safety laws are obeyed in open pit-mining
operations. When mining operations are having a harmtul effect
upon the environment, this individual tkes the necessary steps
ta stop pollution. The open pit mine conservation inspector muay
wupervise the regrading of the land and the planting of tree
seedlings,

ACTIVITY 2: Role Playing

After discussing the occupations in minerals and petrofeum fuels,
have each student select an occupation of interest to him,
investigate the occupation more thoroughly in reference hooks

and encyclopedias, and role play a typical work role or job
situation.

ACTIVITY 3: Interviewing 2 Resource Person

Invite a worker in the area of minerals and petroleum fuek to
come and speak to the class about his occupation and typical
work tasks performed.

EVALUATION:

The student can state how different mineral and petroleum fuels
workers coniribute to his well-being and the welfare of the
community and nation,

The student can identify at least four types of workers who
work with minerals and petroleum fuels.
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