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This book is intended primarily for persons who work directly with young
children—parents and zeachers. I have tried to stay within the realm of set-
tings in and around home s and early childhood centers in the United States
. and Canada. - o
In teaching, knowledge of both what and how you are doing is important.
If science awareness is yours, you will never be caught with nothing todo with
children. Science isall around us, wherever we are. Thus, this book is designed
to Lielp both children and adults develop conceptualizations about science for
a changing world and new children. v
A further intent of this book is to keep the individual child in focus and /
intact despite the literary diffictlties with nonsexist pronoun use in the singu- —
lar form. I will use a few extra words to establish “her” or “him” as 1§

unique. ’ -
Some of this material was developed in msmnWew special assign-

ment, working with the Enabler Model sponsored-by Planned Variation. I ac- -
knowledge with thanks the Office of Chil velopment's sponsorship and the TR
help of the Head Start families and staff persons who enabled the Enabler. .-~
The scientific advise of mv husband, John, a microbiologist, has been
great. His personal s rt has been magnificent. My daughters Susan, Eva,
and Reenee gaveideasfreely, and, having participated.in these activities long
. before memory serves, helped more than they know. Thank you, family.

L . Bess-Gene Holt
P Ames, lowa
March 1977
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_—""2 SCIENCE EDUCATION IN EARLY CHILDHOOD

If a child is 10 keep alive his inborm sense ofwonder. . . he needs the compunion-
ship of at least one adult who can share i, rediscovering with him the joy, excite-
ment and mystery of the world we live in. (Carson 1965, p. 45) - ’

What you wonder about is what vou know—as well as the other way around.

With young children, science is continuous wondering, finding out, knowing.
Science is thinking and doing and making the two go together. The raw mate-
rials and events of science ate all around, at home, in the yard, and in early
childhood and primary cznters and schools. Science for young children is
catching an insect ina jar. watching it, and feeling the importance of letting it
go. It is playing iz dishwater with a measuring ‘cup. It is wearing a coat in
winter and considering why it is warmer that way. It js seeing how crabs and
spiders are alike. Most children discover the materials skillfully. Most are de- -
lighted participants in the events. Making a science experience out of a find or
happening may require the sensitivity and hard work of an adult. -

YOU ARE IMPORTANT

“At least one'adult . . ."—you. You are parents. You are child care workers.
You are students. You are professors.-You and I are all the grown-up persons
who willingly accept responsibility for the education of young children. You
become and you are teachers. You are important because you are yourselves
and because you extend yourselves to add enrichment, knowledge, and
strength to the lives of children. You ably use and keep in mind a cur-
riculum, some account of t riences you want children to have for rea-
write down as educaticna! goals, objectives, or out- /
comes. Aln of you will include some specified aims corncerning science
edieation. 1 agree with you. Science should be well represented in your plan-

/ling‘. I join you in sharing here some ways of doing so.
You include science because your experience—education, culture, and

- _eachchild.

maturity—tells you that children benefit by knowing the causesofand reasons
for things that happen in the world. You know they need-to be able to seek

- answers and make sense out of what they find. You hope they aiso enjooy the

phenomena-=~the objects;, events, and relationships—of the world. You hope
the mystery of possible truth just ahead brings excitement. You hope that
‘wonderment feels good. Your part in all these science doings, learnings, and
feelings is potent. Science education, like any other education, is at its best
when it is individualized—that is, when you make it personal, well-matched
witha child’s unique learning style and interests, and when it is developmen-
tally appropriate fora®particular child's growing abilities. This means a lot of
sourenergy has to go into planning it and setting it up to happen that way for

8
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Itis the early childhood teacher’s challenge tofit the truth of the world into the

" child's system of knowing ir. 1 am assuming you have already taken on this o
: ' ~~ IMPORTANT

challenge. .

. CHILDREN ARE IMPORTANT ‘ e

_ Herbert Zim once said, “ Young children are more scientists than they are any-
thing else.” Children bring many attributes to science experiences.

- Children Are Talented

Children have abundant curiosity. Most are eager to explore, discover, learn,
and create anew. Their active bodies propel them into experience. Generally,
children are alert to movement, sensitive to changes, intevested in variety and
new things—some novelty as long as it is not overwhelming. They are keenly
- aware of what is going on in their immediate environments. If these sen-
sitivities are not apparent, good teachers usually consider the first job is to
bring them out, or about. Sometimeseventsin the province of science can help
‘with that task, too.

_ Children Are individuals

Each individual child will already have developed some selective focus or
interests. She or he will seek certain kinds of experience and ignore the
possibilities for other kinds. He or she will be using an individual way of seek-
ing. Some children plunge into whatever is the loudest and fastest action
available. Some will try the activity only later, after others have gone, or after
others have been observed doing it. As a first reaction, some children touch,
some smell, some ask questions of the teacher, some hide. A child is'in the
process of developing a preferred style of gathering, storing, and using infor-
- mation or of turning it off and tyning it out. Eachchild arrivesat anevent with
her or his own set of expectations, learned through prior experiences. New
experiences fit into a person’s system in that person’s way. Each child has in-
dividual ways of learning through experience.

._Chiidren Are Learners

' One way to provide personal learning experie_ncés for each individual is to
. start with the presumption that a child’s own being is referent, baseline, and
focal point. Children experience phenomena in relation to themselves. When
two-year-old Stephanie learns “warm,” it means warmer than her body feels.
‘Stephanie’s bathwater is warm to her touch; the October sun makes her cheek
warm; the dog’s fur warms her bare feet. Temperature measurement, later,
will be Celsius, or maybe still Fahrenheit, but first of all it is pure Stephanie.
The greatest sources of early learning’ experiences are those closest to the
child, of the child’s own making, and directly related to her or his own self.

9
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Later on, I suggest some reorganization of science curriculum thinking based
on this concept. A closely related idea is that learning experiences be planned
to expand gradually along increasingly distant dimensions radiating from the

child’s own self, immediate experiences, and developmental level.

chﬂd;en Do

Another avenue to encourage personal learning is to involve each child di-
rectly, actively, and immediately upon noting that child’s interest. Children
appear to learn well what they do. Their physical contact with materials is a
key. This means they touch the guinea pig. They work the pulley. Wondering
and finding out means intense involvement in both doing and caring about
phenomena of the world. The most successful—that is, remembered, handy,
and useful—learning comes through direct participation, especially for young
children. : _ :
"Young” children are specified, since the pPrimary interest here is basic

science experiences for childien before they are nine years old. Young children .

-are participators. Donald Neumann empkasizes “sciencing”’ activities for this
personalized involvement. . :

Basically, children who are engaged in sciencing are given a chance to observe and
manipalate a variety of man-made and natural objects in ways that help them ro
recognize similarities, differences, and relationships among the objects and
phenomena. They sniff, look at, listen 1o, feel, pinch and if possible taste a variety
of materials in order to develop and extend their ability to make careful and accu-
rate observations. (Neumann 1972, pp. 137-138)

Children Are Sensitive and sénsdry

Children experience through all their senses, not only vision, hearing, touch,
taste, and smell, but also kinesthetic sensing within the body . Feelings through
which children experience also include sensations such as hunger, thirst, pain
or aching, posture, balance, and sensing environmental temperatiire and the
passage of diurnal (day-night) time. '

People figured out the importance of perception a long time ago. Sensory -

training has been a thrust of early childhood education for several hundred
years. Sensory training has double meaning when we talk about science be-

cause children find out about their world through their senses, each mode -
- making its own contribution. In addition, understanding one’s own sensory

mechanisms and expanding sense capabilities for awareness and alertness is
part of science education. o

- -For example, four-year-old Christopher is listening to the radio. Maybe
what he hears is louder than the radiator’s hiss but sofier than the diesel
locomotive passingon the tracks outside. Maybe he hears a message; maybe he
moves to the music; maybe he is annoyed or hurt by the static. He learns about

- sounds as he hears. Chris can also learn about listening. How does the radio

sound when he puts his hands over his ears? Wheri he taps his ears lightly with
his palms? What happens when he uncovers his ears and opens his mouth

a
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. wide, wider? If Chris turns his head first to one side, then the other, turns his 5
~ backto the radio, then what? Chris is learning about how ears work with the 'ISSC'ENCE :
" rest of his'body. He can learn how he can change sounds. He may want to put  iMpPORTANT
* his ear over an empty paper cup or a glass, or both, and hear what happens to :
-~ thesounds. He may put the cupon theradio, to the wall, oron a tableand listen -
# ' into it and from it. He may try listening through a long tube such as a paper
=" roll. This may be the time to listen to the big conch shell whisper and discover
that it is channeled sound—not “the sea’’—that is the mystery. Would he also
be learning something about the radio? Of course. You do not need to be an
-« electronics expert to encourage him to get a lot out of listening. . .

___'_SCIENCE IS IMPORTANT

This book is about teachers and children doing science. You are important. -
Children are important. Science is important. Science for young children has
‘traditionally included experience with plants and gardening, animals, human
growth, rocks, soil, weather, air, water, food chemistry, color phenomena,
mirrors, magnets, and machines. We think basic science knowledge about our-
\  selvesand the world-around us contributes greatly to the development of rea-
AN soning and reasonable human beings. These learnings may also help us stay .
\ alive; survival is most certainly a basic ‘condition of growth.
N Why plan science into the early childhood curriculum? For one thing, it is
,\e\ntirely appropriate. The study of the phenomena of the world is exactly com-
patible with the nature of children. That is not so strange. Children are
- . phepomena of the world, and natural ones at that. Scientifically speaking,
humaps are very much a part of the natural world; we affect the rest of the
world'and vice versa. We are a part of the scheme. We do not have a scheme all
to ourselves or a separate set of rules. The current picture of the relations
among objects, resources, and various forms of life, suggests some necessary
and immediate additions to the traditions of science education. I think chil- -
" dren may net\fd to know more, and I feel strongly that they need to khow some
things differently. The attitudes toward the world and one’s place within it
form in the early.years. - _
Healthy self-cancept development cart find strong support in the sharing
of a reverence for lifé—all life. Children who appreciate and celebrate life have
a healthy self-’concept"without the need to feel superior. Science is first of all a
quest for understanding of our own beings, of nature and our own part in it,
‘and of natural change, which includes growth of each child.

perhaps now more than everXChildren should find out not only their own lim-
itations, but those of any and\all adults. Scientists do not know everything.
They ¢annot solve all problems. > '

.~ of children has been emphasized fora long time, and increasingly so inrecent
years. The processes of science—investigating, discovering, experimenting,

7
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‘observing, defining, comparing, relating, inferring, classifying, c_on;n{micat- ’

-ing, to name a few—these are what the growthof the mind is all.about. The-

products of science, the knowns and the unknowns, are some of thé elements of
*.cognition. Language expands along with understanding. Learning new words,
describing tasks, labeling, noting, and recording, all becorfie necessary. Re-
membering and classifying are most often verbal. Scienceactivities will prob-
ably be increasingly ‘verbal with age; communication of problems and so-
lutions is an aspect of most activities. However, p ysically involved doing re-
mains.the core of scitnce activities even iri the mést sophisticated laborato

In‘addition to the self-appreciation alre;d§ mentioned, further emotighal .

strengthéping and social development can result from science experjénces.
Specific fears can sometimes, be relieved with careful and controlled
tion of feared objects and how they work. Children sometimes fear animals
such as dogs, snakes, or insects. Sometimes they are frightened by machines
which are unfamiliar, a record player for instance. Awésome natural
phenomena like thunder and lightning, earthquakes, topfiadoes, and hur-
ricanes are feared by nearly everyone, but children also,can be rightened by
rain, fog, and night. ‘The help, support, and attentionof arr zdult who is not
unduly afraid can include giving information and planning/gradual exposure
and investigation, or giving help in sensible coping with the environment.

Teachers should give realistic support to feelings of cautiort about dangerous -

aspects of any object. Sciefice can relieve fears, but/it also teaches cautions.
" Cautions are based on knowledge and experience. They serve health and survi-
val better than hysteria and disorganization based on ignorance and lack of
experience. - . - ) & '
' Nathan Isaacs has descri?ed a Jess intgn{ierhaps. but nonetheless dis-
Yis.a state of disorientation and at-a-lossness”
(1974, p. 95). He points out that young children have early "proto-scientific”’
ways of organizing what they know about the world. Events then happen
which do not fit into their systems. . : :

But periodically something goes wrong; their proto-science is, after all, still very
imperfect and in particular very untested. They are foo apt, suddenly to find them-

* selves helpless or hurt because some assumption or belief, implicit or explicit, has
collapsed on them. (1974, p. 94)

Seeking answers and finding solutions can give the testing and perfecting that
«adds confidence as well as knowledge. * . .

Science activities offer great opportunities for group projects. Many ex-
periments are at least two-person jobs. Children often find they need each

~ other’s help. Sharing a discovery makes it evén more exciting. Science topics

give unique ways to aid social growth, too. Concepts of balance, harmony,
cooperation, and interdependence can be found in any nature study. They
should be'emphasized. These are ways in which all forms of life coexist and
support each other, naturally. It is an emphasis long overdue. '
Science is a way of life. Its products affect our lives at every turn. Our-

society and the world function very differently now from a few years ago be-

, 12



couse of sechnological changea. We appear 10 have incorporated the products
of science more emthusiastically than the processes. Problem-solving tech-
dmmwmm.cmwimMyminamtduld
probless solving. | advocate science education on the assumption that people
whe understand sechnology live with it better—and maybe longer.

Eaploring is fun. Discovering is fun. A problem solved is fun. Laughing.
squanling, joyously shared science is 2 goal worth secking for yourself and for
children. Peopls learn best what they enjoy. Joy also comes through the aes-
theic sspucts of nature. There is quiet beauty sbout grass in the wind, a bal-
saced scale, or » bird's feather. Thore is explosive besuty in seeing hesvy bub-
bling chowds. frustcovered trees, or a group of deer lesping s fence. Thare is
seripus, stivring. breatiuaking joy in wasching red blend with yellow to make
orsnge, whether it 1s in 8 sumnset sky or on a child's finger painting. The growth
of the buman spirit is important.

These carly beauty-science experiences also form a basis for mature inter-
csts in science and in the arts. Certainly they can contribute 10 a responsible,
satisfying growing-up and a life-style that serves oneself and the workd well. As
Pisto said, “All philosophy beging in wonder.”

The clearer, more sensible, and happier science learnings are, the more likely
children are to understand, cope with, and enjoy their lives in the workd im-
M“mmw.lmannpﬁag:mmMm.h
today and tomormrow — a0t in linear order, but as a circle.

Whea we tatk abowt
senching and 'earning
science, these poats
fur swrvelves and
children enght o

we say.
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10 GETTING I TOUCH WITH SCIENCE: WHAT CHILDREN DO

Bodore we think sbout teaching methods, let's consider learming methods—the
activities which briag children and science together. Those are the doings we
want 1o encourage, support, ennich, and, if necessary, plan to teach directly.
Teachers work hard 10 set up a magnetism display, 10 plan nature walks,
¢« to learn and demonstrate household chemistry. Their immediate wish for
children is a simple request: Look at it. (Listen to it. Taste it. Touch it. Feel it.
Sevellit.)We say, “Look at it,” or “Look et it,” or " Look at it.” Then it turns out
to be not such a simple request. What do we ask of a child with three short
words? Figure | presents some of the processes which might go on in a child as
she or he interacts with you, other children, and the cbjects and phenomena of
the environment. Getting in touch with science involves a number of attri-
butes and activities in children. Some have already been discussed. Let us
examine some of those highlighted in Figure 1 in a litthe greater detail, since
these are the processes which we want to bring about when we teach science.

Look At
Curiosity Investigating
Interest Attending, concentrating,
Scanning, handlirg. h er focused observing
cruising Shautting out and
Effort in buady and mind ignoring other aspects
Exploration and quest Blesevery of self and
Sensory selectivity, ‘ environment
filtering
Wender Wender

Flgure 1. We make a simple request of children Look At Bt

16
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Chlldven Sean, Finger, and Crulse

How do children encounter interesting, but heretofore unknown, events inthe

first place? Iif curicsity is an active and deeply impelling force, then how dees it
work? What happens even before the object or subject or happening has been
found or the attention directed?

‘Children explore first by casting themselves into the environment, by sen-
sory scanning. by fingering and handling. and by roaming or cruising around.
Behavior in some children which might be called restlessness” or  boredom
or “aimiess activity” may actually be a kind of looking about. A cruising child
will find something. That may be how you tell the difference between aim and
aimless, although after the fact. Children explore by running their hands over
surfaces as they pass. It is Jeffery, who handlrs everything in reach constantly,
but whoase attention is not caught by the things he feele, who needs guidance.
He needs to be taught, helped 10 explore, assured there are findings worth the

It

Identifying
Describing
Labeling
Information storing
Information retrieving Discoven
Comparing
Classifying
Repeating
Varying
Experimenting
Testing

M
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12 effort. More generally, children who finger for exploration may not appear to

QETTING
N TOUCH
WITH

be attending, but will be stopped as if surprised by a dip in the surface or a
change in the texture. ,

Children have many and varied ways of tupping into unknowns in their
world: This may even be some eaplanation for why some children seek dark
places, enjoy ghost stories and science fiction, and are fascinated by space
travel, dinosaurs, and other little-known phenomena. Science is exploration.
It begins and ends where it began, circularly, with unknowns. Science is the
ongoing discovery of new things, information we did not know, places we have
nct been, and relations we have not understood or described. Science is, for
some, the necessity of going to look for more unknowns. It is quest.

JuLse: Mom, Rena and 1 are going exploring.

MoM: Where?

SJuLig: 1 don't know.

Mowt: What do you mean? What is “exploring’ ?

JUUIE: Well, we'll just walk around somewhere and look, | guess.
Mowm: Are you swoking for anything in particular?

JULIE fexasperated): No Mom. We are exploring!

Children Select and Decide
D.BmccGardmrprésentsaconcept of the child as an open system.

1 sex the child as having a very active, selective filtering syssew. . . . He not only
poulls hings in from the owutside world, e actively participates i choices of what
e will gsed what he will moi pull in. . . . Furthermore, I see the child as very active
in aw executive or decizion-making capacity. Heve I'm speaking of decisions at all
levels, from the most elemenial sensorimotor decisions 1o the most complex sym-
bolic decisions. All the way up and down the line the child actively participates in
determining what, among the variety of aliernatives available to him, he will do
with the semsory masevials he takes in from his world. (1971, pp. 63-64)

In speaking of children as “wonde~ing.” | mean they are encrgetically select-
ing and deciding. They are zeroiag in, narrowing down, sharpening. They de-
cide, They find. They focus, but not necessarily in that order.

Frances Hawkins, in The Logic of Action, elaborates on the importance of
decisions in young children’s learning. She defines the principle of choice™
as:

Mﬁmtrﬁmwhw"m"mﬂwun&
wm:m»m.wmmmasmdawmmu
that with this encosragersent and trust they can learn well. (1969, p. 4

Childven Discover

We bave heard a lot lately about discovery. It means chikdren have found. They

settle #nd attend 10 something uncovered or made obvious to them by their

own interests or activities and by theiy own selectivity. Discovery is the result

of a child making a choice, a commitment of his or her senses, body, and men-
17
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" 'tal concentration to stay right at this scene for a while. The moment may be

very brief or very long. But it is there, and it is exhilarating.

A part of discovery is the feeling of elation. “Aha! Herc it is!" Discovery isa
foot-stomper, ar eye-widener. It is for shouting “I found it! I found it!"” That is
what people explore for when they are exploring. It is what people observe for
when they arc investigating. It is what people test for when they are experi-
menting. Discovery feels good even to adults, as this scientist explains:

“1 dow’t know how other people get thrills in life,” says one outstanding physicist,
“but to me the biggest thrill is seeing a new effect for the first time. It may happen
only once or twice a year, but it's worth all the drudgery that precedes it. It's like
shoveling dirt in a gold field and suddenly turming up a nugger. When this happens,
it spoils you and you'll never settle for less.” (Bello 1962, p. 81)

Figure 1 shows discovery in three places. Each time I see it asa happening,
an cvent, a transaction of the child's selective sensing and deciding, with the
environment. Each time discovery emerges from wonder to form a link with
other processes which are, in turn, transactions. Each time discovery is cre-
ative and fresh. It feels exciting and can impel a child to look again, to stay and
leamn, 10 do more.

I

Childven investigate

Science is being pursued when 18-month-old Tony pokes his finger into the
grid work of the air duct because the hole is there. But science is even more. It is
wanting to know badly enough to work hard at finding out. When Janet
squirms along on her stomach through the tall grass, ignoring the stubble
scratches, pushing and puffing’ to find out what just went “'pip’’ down there—
that is science. . .

Science activities seek definitions and explanations. Exploration of the

~ object or event which has been singled out is investigation. Investigating

means concentrated looking, listening. and manipulating. It may also mean
asking questions. It is exploratory behavior with the limits defined by the
selection which has taken place.

ma&mmmm

Science involves aware, focused observation. Zercing in is a powerful investi-
gation skill. It means children must concentrate, sharpen their pertinent

. senmes, ang ignore what is irrelevant or “noise.” Children may not only shut

out other happenings and objects in the environment but also may ignore

inmer signals of their own needs which would coaflic' or divert attention and

time. They attend to and focus an the specific activity or object, intently ob-

serving and learning. It may be the seacher’s job to keep the rest of the world at

bay for & few moments and let observation happen. The teacher protects the
18
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One of the precious provisions a teacher can make is time. A child needs
enough time to examine carefully all over and around the surfaces of a pieceof
granite. A child needs a long turn, or puany turns, to see, smell, and feel the
sticky budding hickory leaves. Obsetrving with several senses should be en-
couraged. Seeing and feeiing take more time than either would alone. A
teacher who intently observes an observing child can be helping a great deal.
Feeling the adult’s attention and approval encovrages a child to continue the

e

-“@ctivity. Sometimes a smil¢, a nod, or a comment from you is needed to insure

that a particular child will continue observing. Your attentions may distract

~ others. Your judgement is good; you can tell the difference.

Do not be misled by thinking that young children have short attention
spans. For years, teachers and researchers were guided by a notion that there
was a development of attention span, where the age-related increases in time

_of concentration were seen as the factor. Of course developmental level mat-

ters, but other things do, too. The child’s individual tempo, whether more
“impulsive” or more “reflective.” for instance, is being shown to characterize
individual style in attention. How long a child plays in the water or manipu-
lates a balancing rig depends also on the appeal of the activity. Does the child
like balancing rigs? The “stimulus properties” of the object, in combination
with the individual child who perceives them, figure into the scheme. It depends
on ali of the background of experiences the'child brings to the moment. It
depends on how a person is feeling at the time. inaybe happy. maybe cranky,
maybe tco upset to wait for the balancing to take place. It also depends on
what else is happening in the situation. If three fire engines roar by under the
window, hances are that even the most reflecti = four-vear-old would no
longer k¢ playing in the water. However, two-year-olds Evelyn and Yom, beih
of whom adore water, might still be sloshing away—or if one of them rushed to
the window, which one would it be? The combination of many factors de-
scribes attention, how it is attracted, and how long it is held.

Exploratory behaviors in general are likely to be stylistic, personal, dif-
ferent by individuals as well as possibly by culture, sex, situation, and, cer-
tainly, developmental level. The growth rates of all of the contributing body
mechanisms and skills are individual, too (McCall 1974). Your awareness of
these personal characteristics in children can help you maximize their oppor-
tunities for paying attention to phenomena and for learning to observe care-
fully without hurry.

[
Chilidren identity and Stere Infermation

There is a lot of knowledge in the world. A child’s job is to grow up learning a
small portion of it, hopefully that part which is most useful to him or her and
the world. Generally, teachers worry about children not absorbing those bits
of information which have been picked out for them. Science does include
learning facts, that is, learning something that others already know. It is ote of



* life’s big jobs, and young children usually accept it with good grace. Children
may find it easier when the reasons make sense because their own activities
tellshiem 30, when their own poking and luoking uncover information or create
' need for it. Teachers can help by making it lively and keeping activities

.~~~ moving. Otherwise, other people’s facts can be the dullest things in the dav. We

can train children from a very early age to hate learning by imposing our facts
on them, even when we mean well, when we know they must learn.

Eventually, science becomes a set of adult concepts phrased in adult
words. There is no great rush. Concepts and words can come graduallyorasa
social accompaniment to the child’s own involved activities. His or her own
discoveries at every step of the way are real and true. They are not contrived or
predetermined fact-learning sessions. They are not “lessons.” Information
first emerges because the child and the earth get together. If that one adult is
around to share the moment, she or he can also provide the vocabulary for
discussion. Then, the discussion adds a way for a child to handle and re-
member an experience, therefore to re-experience. Later it will form the basis
for organizing and recording experiences.

Children Sort and Ciassity information

People acquire many bits of information. Many separate pieces of knowledge
could be hard to manage and could lead to confusion and forgetting. Children
manage by putting pieces of information together. They compare experiences

- for likenesses and differences. They put those together that go' ther. They
organize their thinking, their mind storage, and their reme w£Tiug. A great
deal of work has been done to learn about children’s classifization behavior.
See, for instance. Irving Sigel’s article (1972). It appears that children group
and classify information at young ages and with increasing adeptness as they
develop. Classifying the objects and phenomena of the world as you encounter
them is very much a part of science. '

Margaret McIntyre has been writing a series of column: in the journal
Science and Children in which she discusses early childhood science educa-
tion. Recently, she reviewed some research on classifying behavior in pre-
schoolers (1975b). The findings suggested that adults can be helpful, that giv-
ing werbal or nonverbal training can facilitatze grouping. “The making of
classifications by a child requires that he have a criterion by which to group

13
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and remember while he discriminates among objects for the purpose of group- -

ing” (1975b, p. 30). We know that young children also use their own labels,

even their own made-up words. And very often, preschool! children do not or

~annot verbally label a group at all, but will still group objects in a particular

way that makes sense to therh and to open-minded adults. Adults can suggest

the words, or the widely accepted classifications, and still leave room to en-
courage *he idiosyncratic, unusual ones or developmental ones.

Children like to collect things. A collection is a grouping, a way of classify.

ing, too. A teacher, preparing some kindergarten children for a nature walk,

. hands each child a plastic bag. What do you think the children would do with

the bag if the teacher did not say a word? ,

.20
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Chiidren Experiment

The findings of science, knowing that dirt mixed with water makes mud, form ’
the basis for a search for further knowledge. What if I mix sand with water?
Dirt with red paint? If Imix dirt and red paint and planta beaninit, will I geta
red bean? Science is sevking causes and being as sure as you can be that you

‘have the right one. It is more than watching it happen, although that isan early

step. The process also includes wondering why it happened and trying it out to
see if it will happen again. Repeating an action is an important scientific step.
Scientists and infants in their cribs know that. Repetition is very important to
voung children. No adult has ever found out how often is often enough, except
through an individual child doing the repeating to his or her own sat isfaction.
Comparing the resuits of the first time and the second time is the next opera-
tion.

Chilidren Compare

Comparison is a significant procedure in any scientific process. It is a special
kind of observation. Comparing means ¢xamining two or more €iperiences
and thinking about their properties’in relation to each other. It is a way of
analyzing. Scientific analysis always involves comparing. Even very young
children can define similarities and differences. At first, things are mostly
either alike or different. When a child attends to details and grc+ws in abilities
that aid observation, she or he also begins to see differences in degree.
"We-I-I-l-1,”" says eight-year-old Bertie thoughtfully about a red apple and a
vellow apple, “'in some ways theyre different—but in some ways they are the

__ saime.” She can name some of the ways, and begin to tell you that some seem

more important than others.

Comparison may need memory, if the first iristance is gone or must go to
make way for tts second. If Barton is painting, and mixes vellcw paint and
blue paint on his paper, he can still compare the resulting green with the blue
and yellow in separate jars near his work space. if, however, he pours the blue
into the yellow, he will need to retain the image or information of the original
colors in his own mental structure in order to make the comparison. Since the
latter seermns a more difficult operation, teachers can help visual comrarison
activities by providing the two samples at the same time when possiuze.

It has also been pointed out that often comparisons in some senses, liter-
ally, are easier than others. Vision and touch can provide for experiencing two
or more instances at the same time. Gerta can compare the temperature of a
glass of ice water and a glass of warm water by sticking a finger in each one
simultanecusly. Lonnie, who is listening to birds calling, must remember the

first sound while he waits for a second call, then decide how the first compares

with the second. Is it the same bird? Another bird answering? A different kind
of bird? It is much more complicated. ' :
The same problem of comparison through a sequence of events is likely for
tastes and smells, and for buzzes, hefts, tilts. jolts, and other inner body expe-
riences. It would seem especially important, then, that children be able to
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_repeat them at their own pace. r'bl"hey should be alléwed to resample both or all
instances as often and as long as they need to in order to make comparisons

- " possible. Teachers doing a tasting comparison could include plans for repeat-

ing tastes, instead of everyone in the group getting just one taste of each sub-
stance. Even a mouth-swishing ‘with water in between tastes would help—that
-is what the professionals do. (Tastes of different
different areas of the tongue. Part-of strong “taste” sensations of some kinds
are actually smelled. Learnirig to make these fine distinctions of taste, touch,
and smell is a long, delicate process. Young children are inst beginning.
Abreath of fresh air between sniffs from the “smelling jars” may aid com-
parison of odors. I recently saw a collection of jars containing powdered cin-
namon, garlic powder, powdered’ laundry detergent, chopped hay, dried
mint leavcs, oregano, and perfumed bath salts. It was an interesting array—
but all'the jars were crammed into a shoe box which was passed from child to
child. The whiff was sort of a gourmet market’s laundry room conglomerate.
* Just as children need to sample phenomena one at a time, and at their own
rates, they also need relief rom stimulation. Then they can be ready for more.
.-~ Teachers taking on the basically important task of enriching sensory judg-
ments need to plan for the time, space, and freshness that such comparisons

require.

Children Vary the Conditions

* Varying the conditions is a sophisticated experimental procedure. Many chil-
_ dren will think of doing it anyway. Some will need help, or at least sanction—
yes, it is all right to water the bean with red paint. Ga.ahead. Try it. Feel free.
Varying is based on comparison and, often, on having repeated the instance.
“Try it again’’ leads into “Try it another way.” If it seems appropriate, suggest
it toachild whodoes not think of it or does not have the nerve to ask. When the
variation is deliberate, the child knows something already about the original
conditions, or the usual conditions, anc plays with them. What would happen
if . . .2Supposel ... .2 Let’s try. . . . Experimental variations are purpose-

" ful and playful, exacting and exciting, knowing and unknowing.

~ Children Play and Create 3

Does this list of children’s learning methods begin to sound more and more like .

what we have heard included under discussions of play? A number of people
have been discussitg exploration and play for years. Some feel these are dif-
ferent behaviors right from the start in the lives of animals, human and other-
" wise. Some think the disiinction is academic but intriguing. I am emphasizing
the playful, cren, and especially creative aspects of early scientific experi-
ences. Young children’s divelopment matches brilliantly with open, playful
inquity and inference. CLildren grow well in environments which encourage
thes¢ activities. You do, you learn, you know. Early childhood science experi-

ences may not be playing in the adult world of distinctions, but they can be
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David Hawkins has spoken and written of the “messing about” phase in
science. In this playful part of science work, he means that children should-be
given plenty of time and opportunities to get acquainted with phénomena in
childrer’s own ways. He suggests this could be-a femedial stép with older
persons. Older children and more sophisticated science build on this basic
mode of encountering and investigating. Hawkins callsit a ‘“‘generic justifica-
tion of . messing about.” He states:

We are profoundly ignorant about the subtleties of leaming but one principle
ought to be asserted dogmatically: That there must be provided some continuity in
the content, direction, and style of leaming. Good schools begin with what chil-
dren have in fact mastered, probe next to see what in fact they are learming, con-
tinue with what in fact sustains their involvement. (1965, p. 7)

'His work suggests, then, that there should be a provision for " messing about”

regardless of age of scientist.

Brian Sutton-Smith, in " The Playful Modes of Knowing” (1971), distin-
guishes four kinds of * microknowing,” usually called play in young children’s
bshavior: exploration, imitation, testing, and construction. All of these are
modes through which science, nature, and the truth of the earth can be en-
countered. He draws a brief parallel with four theories of tyuth. You might
enjoy reading this and thinking through how each of these pairs—the theory of
truth and its associated play mode— is observable in the science inquiries of
young children you know. ‘

e



'GETTING IN TOUCH
WITH SCIENCE:
WHAT

TEACHERS DO

Teachers Focus on Science

Teachers Provide the Settings

Use the Metric System

Gather and Make Equipment
Furnish and Arrange the Room

Plan Outdoor Learning

Portable Science Kit

Children’s Resources Cen ter’

. * Tenchers Guide Experiences
You Let Science Experiences Happen
You Make Science Experiences Happen
Teachers Protect Children and Others
Teachers Leam

- Use Community Resources

Help Each Other
Organize Inservice Training

Teachers Feel, Believe, and Are
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. 20 GETTING CHILDREN IN TOUCH WITH SCIENCE:
WHAT TEACHERS DO . ,

In schools and centers, teachers (and directors) often tell us, *Oh, science isour:
worst area. We just don’t get around toit.” At home, parents are more likely to
_ be surprised if asked what science activities they do. They may deny doing any
and virgorously point out that science is the school'’s job. However, when you
consider the broad definitions of science, you find out you are doing a lot
" already. Do the children play outdoors? Do they watch the sun emerge as the
clouds move? Do they run for-the puddles? De they balance along a beam, or
. curb, or painted line? Do they wait around the kitchen to watch tortillas brown
- or ask for a chunk of raw potato before it goes in the stew? You, the teacher,
show them an uncnoked and a cooked piece of potato side by side, or give them
araw piece of potato while you are cooking and then remind them at mealtime
‘what it was like before it was cooked. You are encouraging them to think about
. the changes made. You are stimulatin g scientific inquiry, although you are not
likely to call it science. - ) ' \

- -

TEACHERS FOCUS ON SCIENCE

Make yourself aware of what you are already doing. Give yourself some credit
for it. Respect it. When Cindy is holding her head as her bandana is whipping -
in the wind, you say “‘Listen to your gcarf. It's snapping. Isn't that great?’’ But
row say to yourseif: " ' ’

I have started a science experience. I have focused Cindy on feeling and sound,
on the effect—maybe she will think about the cause. 1 have taken something very
personal to this child, right now, and we have shared it. Maybe I have helpe

her to-wonder, instead of being bothered or upset. And 1 have shown I'm ready
for Cindy's response, wherever that takes us. It could be nowhere. anywhere/out .
to the airport to see the wind sock, or inside to get a bag and make one.

Put a notebook and pencil in your pocket and try to note every time you
o and achild interact inan event which is essentially science. Note the timesyou .
oo~ stay.out of it, feeling the child is learning most by his or her own inquiry—you

* need to give yourself credit for those times t60. This activity ¢ould tead toam--

interests inventory for each person and a revealing record of where you are
with each person’s science interests. Writing it down helps you to planforeach
individual. It also helps you appreciate yourself. Youdoa lot of science educa-
tion already. Build yogﬁrgggamﬁomﬁfe’.’

- e =T

. _/’ )
___— TEACHERS PROVIDE THE SETTINGS

Teachers plan, prepare materials, arrange rooms, and schedule events. You
need to be a genius at timing and procurement. You inventory, order,
_ scrounge, repair, and certainly try out the equipment. 1f you are working ina |

O
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" school, you probabiy do all of this durin
~ training, meeting new staff members, finding out the windows in your

g the last week of August, along with

classroom will not open, and filing no fewer than seven completed forms at the
office.Ifyouareat home orina day care center, you may not have this seasonal
upheayal—you have some of it ali the time. How does science fit in? You plan

~ for it. You put it high on your to-do list, and y

P

ou do it.

2]
You Inventory the Equipment and Material

What do you need on hand in order to have ascience program? The realanswer

is“time and interestin doingit.” No piece of equipment is essential, but a lot of
things help. The more limited your natural setting is, the more you will have to
bring into the classroom. (We are stiii working oncanned snow to ship to you

. in southern Florida!)

Table 1 is a composite list of classrcom equipment and materials. | have
chosen things that are usuaily accessible and seem appropriate for young chil-
dren. Sourcebooks and activitics resources are cited in the Bibliography

(p-131). if you work with older children, you may wish toextend the list. Many -
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of the resources include more elaborate equipment appropriate for older chil- .-

dren._

Table 1. Equipment and Materials to Facilitate Science Experi*gncég .

Small, General Equipment
Mirrors—framed or encased portable,
—full-length wall size, |
. preferably movable
Magnifying glass—sturdy frame, good
lens; protective case
Lighted Magnifier

" Flashlight ~.

Magnets—varying strengths, horseshoe
and bar types :

Compass—magnetic type, in case or
with lid

- Pocket knife (teacher only) with screw-

driver and corkscrew attachments

.Scissors——blunt (larger pointed scissors, - -

for the teacher only)
Tongs, tweezers, forceps
Rock pick (also called geology hammer)
Tools—screwdrivers, hammer, pliers,
level, saw, tip snips, etc.
Plumber’s Grabber—for planting bottle
* terrarium, cleaning drains,
extracting small samples for study
Safety goggles—child size, several pair
Asbestos hot mats or space for setting
hot things :
Basins and tubs, washpans

-

Plastic containers with 1ids, many sizes
Bottles, plastic, assorted, with lids
Pots, pans;trays, muffin tins

' - Bowls and cups, plastic or metal

Assorted sieves, sifters, and funnels

Spatulas, metal and rubber .

Eggbeater; wire whip -

Eye droppers. =

Tongue deprsssar blades, popsicle
sticks R S

Backpack or shoulddr strap kit bag

Air pump—bicycle, béllows-type, '
and/or camping pump

_ Mortar and pestle _ v
Kitchen baster; earsyringe;other -+~ < -

suction devices

Measursment Equipment

Thermometers—metric (reading
centigrade or Celsius), or metric-
Fahrenheit combination; and maybe
an indoor-outdoor set; a wet bulb-
dry bulb hygrometer; cooking ther-
mometers: meat, candy, oven types

Meter sticks and rulers

Metric tape measure

Metric bow calipers

26
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Very Spocial Squipmant .

Cam be boswoued as meodad, weiciu is for older

&c.ﬂw

Binoculars

Yelescope

Microscope

Periscope

Camera, especially Lasd-type, or ~ Pola
roid” for childrea’s use (sparingly)

Tape recorder -

Record player

Radio

Portable

greenhouse
- Vacumm cleaner, tank type preferred

Ice cream freezer (crask type)

Food griader

Animal Squipment

Cages. bones, tubs

Food disher, water bottles, exercisers,
etc., for rodents

Aquarium, filter pump, light (may also
nexxi thermostat and heater)

Senzll fish net

Inscct cages or jars

Insect net

Tesrarium—large jars or tanks, screen
for 10ps of animal terrarium,

Pipe cleaners, bag twist wires

Nails. tacks. screws. boits, nuts

Hooks and screw eyes

Washers, assorted, rubber and metal

Steel wool

Sandpaper

Toothpicks

Plastic tubing ’

Was--paraffin, boes, or candle

Houschold machine oil

Blotting paper

Filter paper: coffee filters

Wax paper, plastic wrap, aluminum
foil

Foam rubber sheeting scraps

Sponges
Cotton balls and batting
Nylon cet yardage



. Concrete, asphalt, gravel 23
Soil samples—clay, sand, loam TEACHERS
Shells—fish. se2 and fresh water, Srovoe

i - Real cork and real spoage samples

Wood or substinne—peghoard s¢raps. Scaweed, etc.. if possible

i g Mosses, lichens—lacal if possible

phnidudmﬁce boards, sawduss. Sheils—birds’ eggs. insects. nuts, ctc.

Feathers, assorted

Fur pieces, assorted

Wool samples. especially raw wool of

assorted colors, preferably uncarded

Leather pieces—pig. catile, sheep, deer,

elk, moose, e1c.; assorted tannings,
sueded and smooth. thick and thin,
flat and thong. also assortment of
ZATIDENES, ACCESSONCS

Cotton bolls

Raw flax

Nests

Seed pods

Conifer cones and sampie of needles

Seeds, great variety

Gourds, purnpkin, variety of squash

Bones—assorted, fish, chicken, other

animal

Natural fiber fabrics—woolens.

cattons, linen—variety of weaves
and textures

Svnthetic fabrics—nayloa, ravon,

' Color paddies. 1 n parent color ' polyester and acrylics—variety of
paper weaves. knits. textures. weights. etc.

Suqhaﬂ with various colored lenses Dried plants—{lowers, grasses. herbs,

etc.

M, inner tubes, inflatable Dricd fruits and \rrgetables—a?ricms,
pitlows, etc. peaches. pears, prunes, apples.
Pinwheels or windmills raisins, peas, beans, lentils, e1c.
Kite making materials Whole grains—wheat, cats, rye, rice,
Weather vane. Edf:;n etc.
m .9‘.,,,’ ngemen: : seeds—sunflower, sesame,
‘ poppy. caraway, flax, etc.

pebbles, rough lmnothed Edible nuts, in the shells—walnuts,
na and ieties loca.l “M' . pecans, peanuts, filberts, ctc.

an inventory. It actually servesthe purposcof reminding you of

yatultudy have and inspires you to think of ways to be sure children get

a chance 10 use it. Special equipment, such as a microscope, camera, or stop-
mﬁchanbcmwedﬁxadayonwo

-

- -
s .
PO e o

o ne-and antlers . e e



v
e ——

Oy
G ses

A good glass-lews, serdy-framed magnifving glass can give new and stimulating perspec-
tives pes the world we share. :
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magnifying glass is a first choic:. You should have several if possible.
¢ Acsylic hand magnificrs are less expensive, but scratch more easily. Any mag-
- mifier should be encased for storage. Most of them do not come that way. Make
‘s case of felt, leather, or other scraps: the children can help. A lighted, pocket
- magnifier (found at a notions counter) has special uses.

: Magnifying lenses do much more than make things bigger, although they
‘obviously do that, too. Magnifiers seem 10 have a special focusing and observ-
. ing value. Children can easily compare the object of their attention naturally
and magnified. Later they will understand microscopes and phenomena they
can seconly under magnification. Because they can frame and enhance a small

- avea, magnifiers give extra information and aid the investigation of a limited
" space. Discovery of new phenomena becomes possible. We often hear that
magnification opens new worlds. 1 prefer to emphasize that it gives new and
stimulating perspectives on the one world we share. We hope our understand-
ing of the world is énriched by our ability to see a portion of it enlarged. New
beauty is revealed and experienced. Because a child’s own scope is enlarged,
bis or her self-image may be magnified also, as a person who sees greatly.
Many children seem to identify or affiliate with small cbjects. The child witha
magnifying glass becomes a person who perceives and knows something spe-
.cial, hidden from ordinary view, and personally wondrous. In the following
example, several of these processes seem to be taking place.

When the children arrived at ifi center in the morning, a hand magnifying glass

bad been laid out. As the four-yvear-olds examined it, Mr. OD(nnelImadehnm-

self available for discussion.
—Jeax (of her hand): “Oh! I cén see right through the glass!”

BossY (of his decovated belt): "1 can see the pictures. It looks dnffrn-m

Mz O'Donner: “How does it look different?”

BossY: “Well, it's bigger.”

Recxy lof a picture in a baok he was holding): " Yes, it's bigger. 100.”

Patty came up, took a turn looking through the lens at the picture, then ai her

hand. Making no comment she left the group. Several otber children came for a

bricf turn, and Mr. O’Donnell arbitrated a squabble which aruse. Jean and

Bobby stayed near, 100k as many turns as possibic. Finally, they were left with

the glass. They took it arord the room, finding nther objects to examine. They

inspected tabletops, cloths g, some clay. and utensils. They looked at 3 black

with rough edges and found “where slivers come from They went 1o the plant

- shelf under the window.

Mr. O'Donncll encouraged their discussion and repeated examination of a leaf of

he variegated coleus. They looked without and then with magnification.

Boasy: “Hey! It's got little fuzzes.”

JEAN: “ Let me see. Yes, There. Look, Teacher, it's pretty.”

Mr. O'Donnell was pleased to have a turn, and agreed with the aesthetic judg-

ment. Then the children booked at mah- plants of two varieties and a philoden-

drea, all of which they classified as “no fuzzes.” Jean squealed with delight as

she focused on a leaf from the purple zebrina. “Bobby !’ she shouted. “this one’s

g0t big log hairs.”
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Laleroudootsthechld:enenmmedspnng!ilacbhssamsanddanddwnsand
their leaves. One child found a tiny yellow grass flower. Perhaps most exciting
was the discovery of Bowers in the moss Sear the base of the pine tree. No one
had seen them before, since this was almost impossible without magnification.
The chiidren examined seeds from a pine cone. Then Mr. O’'Donneli directed
their attention to dandelion seeds. The children blew. captured, and magnified
- Most of the eqaipment listed in Table 1 has obvious uses. These materials
are noted in examples throughout this book, and in some of the sources that are
cited. Does thinking about the items in Table 1 give you some ideas for things
) to do? Maybe some are not so obvious? When you are walking in the park and
- someone finds a tree with a large hollow, your flashlight and a good look will °
- : . be safer for you than sticking your hand in, and safer for a resident creature
: than thoughtless probing with a stick_ Flashlights are aiso a fine material fora
take apart—examine—pr: together—work sequence. ‘
Ambeofnylouneumgstretchedoverandhungfmmacumlarm&ame
makes a hatching cage for a moth, butterfly, or other insect. Netting also
makes a good sieve for sprouting seeds, effective scouring material, and an
interesting texture experience. Try making your own aquarium or insect nets.
Net is handy for covering jars in which living specirens are temporarily de-
""" Grinding with a mortar and pestle is a slow way 10 make flour or peanut
- butter, but children can participate and observe clearly a basic food process.
They can learn the process as it is used around the world. If you have access to
grinding stones, it is even better. Herbs and spices release their odors and
flavors strongly when freshly ground, andmnﬂowerseedsrelasethmroﬂ

You Use the Metric System

If each child had to invent a measurement system, what do you think it would
be? Would eachchild’s be different ? Or would large numbers of children come -
up with the same idea? Measurement is based on counting. What do young
children count? 1 think a system based on fingers and toes would be commonly
invented by children. These sets of digits are, after all, easily visible, give im-
mediate physical and visual sensory feedback, and are repeated on the child’s
bo-y in obvious and manageable sets of ten. We use the term digit, which orig-
in«lly meant finger or toe in the English langnage. The word also came tomean
a number under ten because of the extensive use of fingers in counting and—
calculating. If a child worked out such a humanly sensible scheme, one

on sets of ten, she or he would have reinvented the metric systcm /of*m&mre
ment.

The metnc is a decimal system. Learning the bepmungs of arithmetic -

computation on the: abacus fits well, since this too is based on using tens. The
s\United States is the largest of the five countries in the world clinging to the
imperial or English system (thc others are Ceylon, Liberia, Malawe, and Sierra
Leone at this writing). Metric is the uni-ersal measurement system of all science,
even in the United States. American elementary school curricula are begin-
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" ming to incorporate metric measuring and seek to establish metric under- 27 =
_standing in children. Young children today should grow up using metric as TEACHERS -~
‘- their basic’measurement system. Theirs will be a metric world. This means ‘T’:‘E‘”DE -
today’s teachers and parents are the ones who have to change and learn some  SETTINGS

' mew ways. Metrification is our job. )
Helpful materials are appearing on the market, and there should be more
ith time. A publication which gives adults a no-nonsense metrification aid is
" enti irk Metric Now! A Step-by-Step Guide 10 Understanding and Applying
the Metric Systemi(Hartsuch 1974)." A scientific supply rfipany would be a
good place 1o obtain metric-equipment, such as t tems listed in Table 1.
- Recent catalogues of some of the early childhood éducation equipment com-
panies from which you might be ordering-puzzles and pegboards are also
featuring metric materials.** e e
For older children, books are now being produced whichexplain the met-
ric system, for example, The True Book of Metric Measurement by June Behrens
(1975). Look at the children’s section of your public library. Tl
. Young children observe adults measuring, counting, and accounting—
- hopefully in metric. The foundations are {aid for understanding measurement
- and the need for it. Margaret McIntyre (1975a) suggests some informal
measuring activities for young children using everyday materials. It is easy for
children to see how important these activities are in our society. As part of
children’s growing inierest and abilities in systematic description, arrange-
‘ment, and problem solving, measurement will begin to come in handy. When
that need arises, you can be there with a system which makes sense tochildren,
the metric sy/s;em’.’

'I/guﬁaﬂnr. Scrounge, and Make Equipment and Materials

i you are starting from scratch, you can see that manv of the items listed, and
discussed throughout the book, are wastebasket retrievals or on loan from the
kitchen drawer or arts-ar.d-crafts cupboard. Many of the sources cited tell you
how to make what you need. Colton and Richtmyer’s book (1975), in addition
to discussion of inventory and activities, gives photo illustrations and good
do-it-yourself suggestions. We quote two examples:

WATER PRISM: A mirror leaning against the inside of a water-filled container (a

Plastic shoe box will do) makes a good prism since ligt't rizvs can be made to pass
* through a wedge of wates when they are projected onta it. (p. 18)

ASIMPLE BALANCE: A very delicate little balance is made from a drinking straw

pierced through its poini of balance by a pin, with small squares of thin cardboard

slipped in at eitherend as balance “pans.” Discs cut from paper or cardboard with

a paper punch make satisfactory weights. (p. 30} -

* For teachers, see Metric Is Coming, published by the National Scierce Teachers Association
{1201 16th S¢. N.W_, Washington, DC 20036). Stock no. 471-i4662.$.75 plus $.50 for handling.
#* Send for a catalogue from: Edmund Scientific Co., 402 Edscorp Bldg., Barrington, NJ 08007:
-+ this company has a line of conversion aids. 100. Catalogues are also available from: The Judy
Co.. mgj.:&nl? Morristown. NX 07960: and Childcraft Educztion Corp.. 20 Kilmer Rd..
Edison, 817.
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28 A particularly helpful reference is the UNESCO sourcebook {1962). It was _-
Tw"ﬁég designed to be used anywhere in the world by peoplewhodonot have much
- DO accessto fancy equipment or budgets to buy it. The UNESCO sourcebookem-... . .
. phasizes the value tochildren of helping to scrounge, devise, dslgn,andbmld
- ~what is needed:

" Believing that science and the scientific method of problem-solving should play a
significant role in arty modem educational scheme, Unesco {sic) offers this book
mthehopezhatuwnﬂasszstscwncemchasewrywhaemthelnmporwmwatt
The point of view taken is that science is most effectively taught and learned when
. both teacher and pupils practise the skills of problem-solving by engaging in group
—_— . and individual study. The devising of experiments and the improvising cf simple
LN ‘ ‘equipment for carrying them owut should form no small part of such smdy\Thus,
E the present book includes instructions for the making of many pieces of simple ————=
apparatus from materials usually found in almost any region. It also proposes a
wide array of science experiments from which a teacher may select those most
suitable for providing the ‘observations upon which effective learning may be
based. :
Thesezmpmvzsauonsshouldnolmanymanmbemgardedasmakzsh:ﬁ I%e
experiments and the exercise of constructing. the apparatus are in the best tra-
ditions of science teaching. Many of the gréat masters of science have used such -
mprowscdapparamsandmnyofthegrmducovaushawbunmadewuh
xmprovlscd equipment. (p. 9-10)

Devxsmg and making-do are some of the more creauveimman endeavors. You .
areone of the early childhood persons who do it so well. Give yourself credit for
it.

,,,,,,,

YouFmﬂshmdArnngoﬂnnnomy o

1 am discussing equipment first so that you can thmk of why certain arrange-
ments are suggested and how much storage might be needed. I know it hap-
pens the other way around—you work with what you have. Whatever space /
you have is not enough. Your facilities are far from-ideal. Early childh
teachers are not only among the world’s best scroungers, they are also ranked
among the great devisers. It is a precious and proud tradmon

You may want to designate and preserve a “science area,” if anly to help
you remember to keep it fresh and interesting. It becomes a part of your terri-
tory which has purpose and identity.

It is usually suggested that the indoor science area be located in a quiet
spot out of the main flow of traffic. If you have suchan area, you probably want
to use it for many purposes. You will have to choose your own priorities. Most -
of us do not have the luxury of single-purpose space. Fortunately, science -
works in with many other activities. As you locate, you may want science
equipment near the book rack or bulletin board so space can double fora quiet

" reading area or general resource center. You may need to locate near storage:

shelves, a cupboard, electric outlets, a window, or other fixtures. Consider the
floor covering of the area; it should be washable. '
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" Nearakitchenat homeorixia‘eemérisgoodspaoeforscienoe.beéausethe

. kitchen has some important ﬁcilitis.Asink,orsomewatersoume.nsoften
fWWMphL@E.gwm?mandm,or THE

'drcntothe'axm.asv;ellasenhancingtheirvnsual perception when they get
there. A table or shelf undera window offers not only good daylight, but the
'b&placeintberoomforphmsdndmdw;gardening.manhnalsyoukeep

" like some daylight and a little sunshine, but not without some shade. You

_ should alsobe ready to fix special or spot 1ightingasneeded.for_example fora
microscope. For thisand other equipment, you will want accessible, and high,

eleciric .

: lampwith movable spotlighting, a gooseneck or extensor style lamp, could be
lclampedto-atableorshelfforaﬂexiblesowoeoflight.Youmay find use fora
drop light or trouble light. Be sure the bulb is caged. You may also want to
grow plantsundera special growinglight. They come ineither incandescentor’
fluorescent styles. You may even want to build a tabletop greenhouse by
stretching plasti¢ sheeting over a box or a tentlike frame. A growing light
acmssthetopb&x@oftheframehelpsbu!youcanalsoput your

. pear a window. It retains moisture well, in dry or winter air. If you have the
space, 1 recommend it. It makes indoor gardening exciting and special, also

: '

- Ofcoursefables and open shelves are helpful. Flat surfaces are needed for
display and observation, storage, and working. As you set up an aquarium,
térrarium, or animal area, you will need protected space and strong support-
ing shelving. '

Projects in a good science program will grow in size and kind. A flexible
Use of the indoor area can help you to accommodate new interests and ideas.

~ . Children will group together to do projects. Popularity of the science area is,

e e right now. Hyou have spent a good part of the year withchildfen bypass

afteratl; what you hope for. Thespace you jeave in your science area may be the
most important fumnishing of all. There should be enough for everyone.

.

~ Itappearstome that the traditional “science table” in some schoolsmight
well be subtitled “The Study of Dust.” What can we do to get the ar:abackin
circulation? Maybe the quiet area out of the flow of traffic is »UT the best

ing the science table on their way to the block corner, you are ready to set up
“ something different for science. Perhaps getting your display off the science

table is worth a try. How about a science cave? A science booth? A science
" theater? A science dispensary, tent, of store? A science trailer, wagon, or
pushcart? If you provide proper lighting. the possibilities are great. Large
appliance nd sofa crates from a furniture store with a light or lamp inside

- )



See if you can get a local laboratory or industry to donate a few old lab
caats, the white coats full of acid holes and chemical stains. That s why used
ones are more valuable. Scientists of both sexes really do wear them. Young

T'hink also about switching. Activities usually done indoors gain new
Meaning anc. joy given an outdoor perspective. Is 2 Magnet attracted to ¢

fence? To a brick wall? The outdoor setting also provides better lightingasa = ==
i ings outsnde/

and have another Jook. Reversing the usual outdoor setting is also povel. A
finger food picnic on a'blanket spread in the semidark coatroom ea® add new
dimensions in texture and taste discriminatiens during/anfi%::day. Start
with the presumption that any science activity can be-done either indoors or
outdoors. You will not find too many exceptions. But vou do the activities
differently and vou plan differently for themn.
If you provide for similar sciepeeexp iences both indoors and outdoors,
~.you'may be providing for .individual learning styles. Setting may matter.
Laurie may be just too Sy running and chasing outdoors to see the ladybug
spread its wi;gs/,ueﬁ if you call it to her attention. Try bringing the ladybuz




" doors, you are provndmg the repetition learning and learners usually need.

- You also add variety to your program very simply.

One way of building concepts is by piacing the same events or objects in
- differént settings. One way of experimenting is to vary the setting and observe
the effects. One way to support the acquisition of Piagetian conservations is to
help z child experience substances, weights; numbers, etc., in a variety of set-
tings. Suppose children in the primary room are interested in measuring each
other’s height with the meter stick. They may even want to chart this informa-
tion or lie down, draw around each other with chalk or crayon on large paper,
and measure the silhouette. Later, they can take the meter stick outdoors: the
“charts and silhouettes could go too. Aha! José finds he is still the same
height—unless be’s wearing a hat. Then what? The childrenor the teacher may
initiate a new avenue of search if someone staris measuring shadows. That is -

an added outdoors feature, and measurements will vary, of course, with the _

time of day and year. Eventually, José will find out his own body height vanes
mostly in one direction, with growth he gets taller—indoors or outdoors:”
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Hopefully, you will have a diggi=g area. Periodic watering may encourage ™ o

earthworms and vegetation in some parts of the country. A waterspigotand a

very long hose is a good yard facility. You may want to sectiofi off and fence an

_area where small animals—sheep, goats, pigs, forex mﬁe——can be kept and

“allowed to roam. You may be able to havea’smallanimal shed or some animal
cageswhichare permanent outdoor structures You could have a rabbit hutch,

~pigeon or chicken n coops; or ducksand a small pond. You may at least want a

- small port}blecnclosure(e g..anold playpen withscreeningaroundit) tokeep

/g'hggma pigs from wandering uncer the chmbmg frames. Don’t forget

irdhouses—Dbe optimistic.

—"It is convenient, and fac:htates a good science program, if you have
equipment handy. An outdoor shed can store garden tools, tubs, cages, pots
and jars, insect nets, and provide sheltered outdoor conditions for experi-

* ments. Ashedisalsoa good placetomount a-weather vane-and-a wind sock-A—
flat roof; or shelf, on the outside provides a level area where snow and rain
measuritig devices could be set up. Eventually, you and the children might
build a weather station. &« windmill power plant, or a solar energy system.
Your outdoor thermometer should be large, easily read, mounted at children’s
eye level in a conspicuous place, and metric. A metric thermometer reads a
centigrade, or Celsius, scale. It is nice if you can mount one to be read from
inside, too. Or use an indoor-outdoor set-up on a window frame. If one of your
several thermometers reads from a Fahrenheit scale teachers will be comfort-

_ able and children will learn history.

Gardening offers many possibilities to children. You are lucky if you can
designate and protect an area to make a garden, using organic enrichme
the soil and many experiments. More ecological aspects will be-discussed
later.In your playground isa good place to begin tolive perserial ecology as the
basic science for young children. An article yllis E. Lueck (1973) de-

- scribes her planning of a newly rem nursery school yard in Guelph, On-
tario, Canada. The entire publicatior. offers great ideas for developing a cen-
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32 ter S playground -1 would like to share with you the ways gardening was used —
WHAT 45 an enhancement to many aspects of this particular outdoor leammgfnw-

DO ronment. ~ . —
/ /

S ~ Oneof the most prised possessions we have i pr‘ vard is a native garden. Iris
off ina comer which gets good Tin the spring and much shade in the hot
summer. The reader assured that no one has gone on forays into the woods
- to get our rreasures; rather they have come front areas that are being cleared for
1 .REW Jevelopmerl projects. Our aim is 1o rescue native flowers which would not
0 7. 77 survive othenwise. The children are delighted with the names as well as the flowers,
T _ e.g., lady slippers, johnny-jump-ups, jack in the pulpits, windflowers, foam flow-
: ers, and trilliums (the provincial flower of Ontario). Children are intrigued by the
R ungcurling of the fronds of the ferns. One of our voung native bushes that promises
to have an interesting seed rod in another year is the rattle rush. As the name
implies the seeds rattle within the pod when it dries. This L-shaped area is enclosed
by a wire fence so that it is “'look and see’ only for the cildren at this point.

' The other garden ageas are in the process of being developed. We expect 1o have a .

. varietv of bushes, shrubs, and vines which will provide excitement for ‘preschool-
ers. In order for the children to have an opportunity to pick and taste, we plan ta
have raspberry, gooseberry, and strawberry plants. Coinciding with these will be . -

. some bushes with bitter tasting berries so that the children may learn not lo taste”
any berries until they first ask an adult. Our hope is that the honeysuckle may
attract hummingbirds. We were unsucccessful in getting any birds in our bird
houses this vear. , .

" Space has been allotted for a garden where the children may plant some vegetables
and flowers. Suggestions that we expect to try are scarlet runner beans with their
beautiful flowers, green beans, a couple of stalks of pop comn, a hill or two of
potatoes, a tomato plant, perhaps a cabbuge or two, as well z&th&usuafcarrols,
turnips, and radishes. If we are lucky we may get a potatotiig or a cabbage worm.
We have another spot set aside for an her, rden with lemon lhvme pepperntint
and the like. Flowers that are or pic kmg are planted. e.g., pansies, petunias,
; - - -snapdragons, and elor buuona—hﬂk&fqu&ou&budg&LxuﬂJuch&dedmL_m
‘ ofa feu,bulbs for carly spring blossoms such as snowdrops, crocuses, and grape
hivac cinths. . v

Some of our trees have been mentioned already, llxe weeping mulberry and the
sugar maples. The sugar maples were tapped this spring for the first time. The
boiling of the first batch of sap ended in disaster, but the second batch produced a
pitcher of lovely syrupmwhich the children ate on sikver dollar pancakes. Black and
gray squirrels visit us 1o gather nuts from our hickory tree. The only tree that has
been_added is a pussy willow. My experience has been that young children are
introduced to pussy willows in the spring but usually are not aware of their origin.
If there is ever space for another tree, my choice would be one which produces an
interesting seed pod such as the Kentucky coffee tree, the black locust, ar the yellow
wood. (Lueck 1973, pp. 126-127)

What a richenvironmental learning experience for these southern Ontario
‘children! But suppose your school is in Arizona? You might be watering a

lemon tree or aking shampoo from d yucca plant. If you tried, you could find
an experience for each of the above and make a transposition for your own
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- Ggrdgninﬂﬁ{nlmncé many aspects of the outdoor leaming environiiient. .
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v 34 area, seasons, and native plants and ammals What is 1mportant is chxldren -
: m‘{_”ﬁ”‘ﬁg expenencmg their own.habitat fully.
- DO If you reco ‘the science aspects of equipment;you can be ready to help -
children lwgg;:fentary physicsenthe playground. Because the yard is used

for large mugc ies, do not think it stops there. Children learn science

: e} biceps, too. There is solid evidence suggesting that children
fearn a greatldeal more through gross motor activities than many of us have,

. realized. It seems likely, and ‘in line with my assumptions, that the physics
concepts of energy, motion, friction, work, ease, pace and rate, space and di-
rection, gravity and balance all center and begin within the child’s body.
These concepts are based on personal kinesthetic experierices. A whole back-

- -ground of perceptual-motor living comes to the situation when Maria starts
the toy truck at the top of the inclined plank and runs to the bottom tocatchiit.
She feels inside what is happening. She has been down a slide. She can antici-

" pate, or infer, what will happen to the truck. She knows.

. Playground and park equipment, no matter how,uninaginative, can serve
science learning well Playground physics means knowing the teeter-totter isa
balance scale, the child on a swing is a pendulum bob, the slide or board lean-*

'ing against the box is an inclined plane ready for velocity studies. Pedalinga -
tricycleis producing the energy to make the machine run. It will run more -

o efﬁcnently if the wheels are round, if the surface is flat and hard, than it willif -
the tire is worn in one spot and the surface is mud or sand. Having a variety of
surfaces to ride on provides a lot of learning (Lueck 1973). When children

notice these phenomena—and they will—that is the time tolink their observa-
tions with other energy studies or to enhance the understanding of the scien-
tlﬁc concept involved. Like this:

- Julius was swinging, one of his favorite activities. He pumped sklllfully. and
wore a layer or twao off the soles of his tennis shoes starting apd stopping ‘Todayi™
Ms. Jones watched him a while and then sang, "'Swing, swing, tic toc.’

Julius laughed, "What d'ya lhlnk iam, aclock?” ,

“No,” said Ms. Jones, “’but you are running like one. You are hko a pendulum
bob—swing, swing, tic toc. You're the pendulum, riot the clock.” ‘
Julius’s tennis shoes ground him to a stop. “"What's that thing?”

"K pendulum" It’s something that harigs from a strmg or a chain or loose- like,
and can swing. See? I'll make one with my arm,” said Ms. Jones. She
straightened her arm, hanging it loosely from her shouldcr. and gave it a push

e < with her other hand. / .

’ ,"Oh I cando that.” Jutius hopped from the swing. Hé was not one to resist a
physical challenge. } 3
"“Great,” said Ms. Jones, \'can you make one with ypur leg?”

Julius could. " See? See?" he shouted. .

“It's Julius the Great! That's hard to do. You are éood at it,” said Ms. Jones.
Later, in the kindergarten room, Ms. Jones found some string and a screw, a
plastic packing wiggle, a round tinker toy, and’a crayon to use for weights. By
then, she and Jullus had attracted three othenchlldren with Julius tcachmg
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- mh one how to dc arm and leg pendulums One Chlld haumg—ﬁeen—told about” 38
- the swing, said she could build « swing stand with tinker s, so that was done . TEACHERS

“and the children attached the string pendulum. They triéd different wexghts, put !?S(E)VIDE -
= . =" them different places, pushed. pulled, and blew on them Later, the group went *  SeTTINGS
i, _up.to.the-paquat{‘ ffice_to see the large o}d RegulaL r clock with its pen- R

ulum swinging away the school day. Ms. Jone - was sure she saw Julius sway- -
"- “..ing in synchrony, whxspenng, ‘Swing; swmg. tic toc. I'm the pendulum, not the °
clock." : L .

Another actlvny that could draw ac/rowd would be the makmg ofa Plumb
* Line-Hat (Fig. 2). Ms. Jones could be ready to set that up tomorrow,.if she
“iould like to see the experiences developed more, and correctly assesses the
- great interest some children havz in-the topic. A gravity pendulum, such as a
playground swing, is a plumb ane in motion. Plumb lines are used to assess ° o
.- up-and-downness, vertical direction.-When not moving, the bob, or weight at -
the end of the string, is straight down, because of gravity. Carpenters and
" builders use plumb lines to determine whether the studs in their constructions .
are perpendicular to the earth’s surface. Children can, too. Sailors and scien- U
, tists measure depth of water by. using plumb lines. Children‘can,-too-fAnd if
"~ Mom is “plumb fed up with all that noise, ’n—meansEFe/l_sﬂciownnght abso-
 lutely’ straight- to-the-center-of-the-earth fed up. It would at least behoove .
_ children to understand that] - -
. The bob is usually made of heavy metal. A fish line smker is a plumb bob.
Children playing fish over a barrier at school are using plumb lines, or if they
are not, their lines are waving in the wind. Ms. J ones and the children could
takc thelr inquiry in that dlrecuon

e A

, Flgu.re 2. A Plumb Line Hal

- 'String attaches a yarn pompom
. 'to a hat at about chin level.””

_ Brim of hat must be broad enough
" toallow child to see the string and
- pompom while child does many

' dxfferent body motions.




. The Uu!luinriﬁmuyﬁmu ltlm&unthr&rma
_cagmer. useful because it can be fixed firmly under the child'« chin. Any
humwa; ﬂcimwxhtdhaum‘ m-m;h

b s? The position of the
Mlhehlﬂh&cahndm' wthmusmndh’npw

and Ms. meiduhwledwlhedwtw
inds of clocks or timekeeping. They might easily have
L purweed mv?d&ictmmmnmhokmﬁmakdib:ﬂncup
uthm.iinkmumthﬁmmuhhcmmm 10 Mart, resisting
o tostop. In this case, they might have goae on 10 look for other friction
v wm hwwwau::wmwummw They migin
iy Sontind t satc opening and closing, mp&hmnﬂwmnm
‘f’f ledthMmtkm
Hluﬁmuahnanmdm tl&swwldhwhowaaxdlm 10 notice
and sandpepering do, nndtotd&d(rkﬁpmndmiqmy l(/
attention to the teacher’s cont with ﬂmmnﬂ oating
lhmhz.dmhrtbm%hcm ould take them .
o Julins’s ssenkers or the knees of hig jeans. It could take them to the smg
/ dips worn into the steps up 10 the school door . 1t would bea poust{h;
to an explanation on how ciuinks of rock get t0be brach peb
rurmmwmm&mhmwmum dmrs

o
Yo Develop o Portabie Selonse Kit
You may md facilities with i, three.d

have a udud!—»luw!uﬂytmn 1y park srarby. fwdtwhgywr
“ 1t will be handy for field trips, too.

Try ’MM&&W& t&mh&dmmwm
‘ v.thnmyvhummktmeﬁxthunu Ahﬁtkh ,,,,, -
o conbd contain: B

/"f

| Slagmilying glass iwaCaw or weapped Tamuﬂmxmslum

o salt choth chone wires (revwie foud tacks.
gy {ametric s with string loup Transparewy is iwpetises. children
fowr Insu ‘”*W"m meed 1o soe vhat iy colleci, check
Tape wicamare or tapebing tavetric} on its comditien, etc )

o
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Siring. tape Car

 Cotton or st cloths Ao ’
Sanall garden trowel er large sturdy ?
. spoun T TTNGS
Paper and pens i

"~ You mey add a corppass. windmill, hanging scale. insect net, prisms, binoc-

- wimes, field ooks. a rock pick, and/or many other things from time 10

" - You will probably also add tissues for runny noscs. filtering, wrapping,
and other necessities which serve science and umanity alike. Keep your kit
veady. Take it when you go outdoors with children. Having it is the first step
sowsrd using it. The children will rely on it 10 help find the world in pew ways.

You Stock the Childron’s Resources Conter )

You will make some supplics and equipment available anvtir e depending on
the development and interests of the children. Indoors, open shelving or an

e drawer allow children to find the oragnifying glass or 3 peece of

blotting peper when they need it for their own inquiries. Can you make your
WWWmmw tog? Manyhxksdcpﬂu!wm
entent on pictures, especially field guides. Children wnyounuoretdmﬁnd
o an unkpown bird ina Peterson's field guide (1961). You will want to find a way
1@ get children in touch with any resource witich aids them. Pug books and
picturnes where children can reach them and near a space where they can be

Children (1909), presemts some appropriate science sopics and gives informa- _
tion the tescher should ;, suggests class proects, ant and craft wieas, and
H Y ‘mm’mcm';w;. filens, and records for each
sopic. Carmichael's book gives many good exampiesol activities and resourees
. fiting tagether tostrengthen achild’s understanding. The children's resoutce
" cemter can contain books, piﬂmudrmdlkwcm'sbwwm.&-m
R mﬂswhwialhewmm.mmh!swhkhs and
/ coordinate mmem.ietdtln imterests of an i vidua!l child. or
mwmmucmmm.m mpicwhichbcunm«mmal.&m—
m-hﬂmmmgm’ormtmm {10 & mew concept. Many
i children’s books have science and nature themes: it is not difficult to find one
ﬂMmuﬁttﬂlhundlhtpubﬁtwaMﬂnhdpﬂi(sM.
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by side. A thidcameracanbcamm help; a child can take and process the
picture of the object at hand and compare.

You might also consider collecting good photographic iltustrations from
journals, calendars, and other sources and Protecting them with ¢

You plan, set up. .
for thems. You bring children and wience together using a number of “teaching
techniques.” Then, your work has onty begun. Following up is imporzant . Fiq-
ting science into the total curriculum is worth consideration and work.

Lunch at the Head Start center was usually interesting O thiy Partwculse day,
four-year-old Jolene picked the large cdwmk of cc bevy from Der tunch plate.



slanted deeply, hanging nearly vertically. Delighted, Jolene pulled the celery
string furcher, nearly halfway up the chunk. She zenily let the piece swing down
again. As she watched intently. the piece of celery wavered, slanted, but swung
swomewhat moré horizontally. Jolene looked at the picce again, then carefully
touk the lower end between two fingers, brought it to her mouth, and 100k a vite
from the end. Testing the swing again, she saw that it now slanted bitten end
up. She smiled broadly, bit a very small chunk from the uther end, and tested
agsin. Aha! It balanced 10 her satrdaction, the observer inferred, since Jolene
grinned and quickly ate the entire picce of celery.

Jalene learned something scientific that day. She pursued her interest
with diligence, creativity, and apparent success. She obviously was observing
and comparing. Her testing was controlled and rigorous. Her pendulum exper-
iment in weight compensation and the effects she observed showed consider-
able inferential process and flexibility in her behavior as it progressed. She
appesred to learn something about balance and about the physiology of celery.
What would she have learned if someone had said right away, 'Don’t play with
your food”? What would she huve gained had someonc come aloag toclear the
dishes or wipe the table? The teacher did not interrupt to enrich language
development. It was educational just the way it happened. A sensitive teacher
sat nearby, making sure.

You Figure Out When, Where, and te Whem Science Experiences
Are Likoly ‘0 Nappon )

Anytimee, you say. Yes, anytime and anyone—ali the time. But are there some
especially likely times, situations, and persons in your own center, school, or
home? Do you divide your group's day into scheduled events and “free play"?
When does science usually occur? Children seem more likely to discover when
they have opportunity to cruise, look, and finger. Do they have enough of this
kind of time? Are they free enough from interference to build a balancihg tower
of blocks and to find that large blocks will not fit into small spaces? Are some
materials always available to help the:n discover that, for instance, soap
granules dissalve ity water but white sand does not? Do they feel free to try it
and find out? Even in the bathroom sink? ("Only,” says the plumber, “if they
have a drain filter.” So get a drain filter.) '
Examine your center’s routines, your conditions. and the groups of per-
- sons who get together. Are some groupings of children more likely to produce,
“Teucher, teacher! Come quick and see what we found!” than others? Are some
children especially likely to initiate inquiry activities? Is your indoor setting
richer in science possibilities and tools than your outdoors? Why don't you
make a iist of the tisnes and places in which science experiences are mos? tikely
uhﬁ.mmmm who do the most finding. Try so figure out
why tiznes, Hlaces, and persoas. Then you can make those conducive con-
ditions available to more children more of the time. Can you discover some
clues io watching a group of childrnon who discover and investigate together
wedl, successfully, happily?
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i
*m have alr=ady been thinking about equipment, room arrangements, and
by science. You make it happen. You arrange the opportunities. You set
it up 10 be discovered when you put three different kinds of seed pods close to
other on the table. When you select objects to put into the water play tub,
 are planning science experiences. Teachers encourage inquiry in many

ways. , .

Arruys amd Centers. We spoke earlier of children making choices—they
select and decide. In a given setting, a classroom for example, they select from
what is available. Teachers decide what will be available tochildren. You have
heard or read about arrays or arranging learning centers. It means you put out
» iterns and activities for all children to have some caoices (Hawkins
' 1969). You plan and do your work ahead of time 50 children do not have to wait
\in line for turns or while you set up. You plan 50 everyone can be busy at a
chosen activity. You have more than one science possibility at a time. What you
put out and arrange has some cohesiveness—it goes together—thus the ters )
airay. Everything in the room has a purpose which you have thought out. By
the time the child chooses, you have already provided the time, space, sanc-
tion, encouragement, tools, and an array of activities and materials which
make sense for these children at this time in their lives—and yours.

Displays and Attracting Atiention: Using Novelty. Teachers set up displays.
This is one of the most common science teaching techniques. You lay it out and
see what happens. You want it to attract children, not dust. How do we catch
attention in the first place? Sometimes material is lively enough to bring a
group of children together under any circumstances, for example, a litter of
kittens. Most any novel material, something you hdve not shown before, will
catch some child’s eye. You can use novelty other wayr. Try a new arrange-
ment. an old thing in a new place. If you are all used to " seeing” the fern plant
on the windowsill, put it in the drara area. Maybe someone will really look at
it. Try & new time. Use the fishbow! and guppies as a centerpiece on the lunch

Cemterpieces.  The lunch or snack table is, in fact, one of the best time-and-
place combinations for a science display. Table centerpieces bicome focal 1w a
somewbhat captive sudience. If materials are clean, 30 as to uphold eating
hygiene, ihe contents of the centerpiece can be examined, experienced, dis-
cussed. and shared by a group with joy. Traditionally we think of a bowquet of
spring flowers, a bunch of autumn leaves, a pumpkin, or a bowl of gourds or
pine cones. Beautiful and intevesting. it is science at its aesthetic best. How
- about 8 basket of rocks, & bowl of nuts and bolts, sciews. aails, and balls of
 aluminem foil? \
45 x
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oo Selece s Memus., Taking the decor from the food, as well as the other way 41
+1 . around, allows you and children to'take science from beth. Suppose you are TAcreRs
" . havingsquash for lunch. Arrange & whole acorn squash along withone qut in  gxperences
o you have been able to help the children prepare the lunch squash -
= inthe first place. If you are being served peanut butter sandwiches, how about
# bowl of peanuts in the shell (0 examine, open, eat, compare flavors? You can
find Jotsof science display clues in your menus. Your centerpiece may alsolead
" to further inquiry activity after the meal. Can you clear the dishes and get out
the magnets? Is there time to cut up and clean the pumpkin and prepare the
pulp for bread? Tomorrow, maybe? '

Humer. Another way to attract attention to a Jisplay is to add humor. Many
young children find incongruities funny. Upside down things are funny. Sus-
pended, swinging, moving things are funny. Anything mixed up or ot of place
is funny. And anything funny is attractive.

: The kindergarten science table held objects for children to handle and examine:
several smali freshwater clam sheils, a robin's nest, some filbert nuts, a few
chipy of cedar wood. Over a period of days, several children had looked and
handled the objects. On one day, a child asked the weacher about the nest. and
they went to look at the tree from which it had fallen. Mostly. though, the dis-
play was ignored. Then, one morning. a child burst into loud laughter over by
“the science table. Everyone rushed to see what was going on. There, curefully
arranged, were the cedar chips in stairsteps leading up to the nest. Inside, the
clam shells were nestled together, cach one with its own filbert inside. We all
laughed, somehow half expecting the “Nut Clam Bird ™ to step right up at any
moment. The Nut Clam Bird became a group joke savored for days. 1t also led
10 grest renewed interest in the objects thoughtlessly displaved together in the
first place. And we had to make sure that children knew the difference between
the humor of fantasy and the reality. Where did those objects really come from?
What did they'do? Where were the animals/plants which produced them? How
did they get here? It gave us popular and interesting science experiences for '
days.

We never found out who did the novel arrangement. We were pretty sure it was
not an adult. Believing The Phantom never strikes twice in the same place. we
learned a kesson about making science displavs.

Shuplicity. Keep displays simple. if you are hoping to capture and focus the
attention of young children. One idea, one classification group, one activity at
a timne in one place is usually enough. Think about the degree of complexity
you are actually presenting to a child. Nests, shells, nuts, and wood chips do
ot belong togetier by any concrete-thinking child's system. Because these
tems were displayed together, it was a sensible, if misiaken, inference that
they belonged together. It happened there was a relational classifier with con-
. shderable inagirstion. That was untsual. The display was too much, too
broad, and presested too many directions to follow. It did not make sense. We
were lucky it made zood nonsense. But you cannot always count an The Phan-

soun.
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. Highlighting. - Highlighting techniques do not ha. > te be saved for the par-

erits’ bulletin board. They work on science tables, too. Place dark materials on
mh&vwnd light materials on dark. Use a backboard or drape of sufi

behind your display material. Spread a conts asting mat under your dis-

- play or put your material in a contrasting container. siak: it noisy. A bowl of
beach pebbles is fun; a brass bowl of beach pebbles pulls everyone frons the
swirourding area. Outline the display with bold strokes. Drvaw a circle around
it. Put up an enclosure around it. Shine a light on it. Put it inside a picture
frame or suspend it from a string. Post a large arrow pointing to it. At the door,
start a string that leads to it. _

Suspense. Add a note of suspense or impending surprise. If you really want
children to wonder and find something, put it in a closed box. Part of the en-
during charm of a texture box or feel-and-guess bag is the susperse. Presenting
material in a “theater” provides a closed curtain and a curtain time. Putting
an article with a distinctiv silhouette behind an opaque, backlighted screen
may actually help children define clues, as well as Leing a good game. Putting
something in your pocket and providing clues—the shape, noise, smell, color,
purpose—may build suspense and informatior, in additior. to focusing think-
ing. Fanfare may sound unacademic, but it is by no means unscientific. If your
science table lacks verve. try a little “ta-dum!” Children like it; you will too.

Being Ready. Being ready when the moment arises, when a child expresses
interest, or when children need something to do, is the best teaching technique
we have. ] know a teacher who did not fee! dressed for work until she had put a
science experience in her pocket. It had to be there to spark things indoors or
out, when someone needed intellectual refreshment. Mirrors, magnets, mag-
nifying lenses, locks und keys, compasses, are the kinds of things which will fit
into your pocket. Even several of each, for larger groups, will fit. More chil-
dren, more pockets. Can you make a list of five pocket-sized science experi-
ences? If 30, you are “dressed” {or the school week. To help you get started, we
offer you a few suggestions in Table 2. Before you do these activities, see what
children will find to do with a wax crayon and paper, a tea strainer and filter,
_ aneyedropper bottle, rubber bands. paper and a small bottle of water. Reserve

the following suggestions for later, and give the children's ideas plenty of time
to emerge and develop.

Table 2. Five Pocket-Sized Science Experiences

Slaving Liquids: A tea strainer with a fil- air pollution is visible. this may be a
ter paper fitted inside equips children to good way to illustrate why one should
isolate solid matter from liquid, not cat the snow. You may want to use
Whether it is a saraple frovh the fishbowl . magnifying lens w0 see and define some
or from a mud puddie or 2 melted snow- of the found substances. Children can
bell, chances of children filtering out begin to distinguish contaminants (ie.,
soewe solid matevial are good. Can you rust fakes) from congenial matter (ie.,
" identify the material? In an area where algae in pord water).

) !
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/‘l‘m W Notep-per and pen-

cils or crayons, preferably wax, are all

you need. A child can place paper ~vera’

surface and rub with crayon to make a
. plcture of 8 texture, can compare the feel

wm image of the tenture. It
works well o4 wood grain furniture,

" femce posts, play eyuipment, rocks,

- Bricks, concrete,. asphalt, plastered
walls. The results are a way of keeping
texture records and comparing textures
to each other as supplement to feeling
them. Do they look like they feel?
Twanging: /n assortment of thick and
thin, long and short, rubber bands is all
you really nred, although a few small
boxes would/ also fit into your pocket.

.. The iden is for children 10 find and com-

pare sounds. A thin rubber band

around a box sounds different
than the thick one next to it. Why? They
sound differerst on a large box thanon a
small one or on an apen box than on a
covered one. Try bands between two
points such as hack pdsts of a chair and
around varicus shapes of containers and
containers made of different materials.

Mace around a fence post and stick or

pencil, encourage twanging and listen-
tng as the stick is drawn farther anay
and the band is stretched then relaxed.
Make a pochet-sized “guitar”™ from a
popsicle stick and a matchbox.

Attracting Insects: An eyedropper and a
small amount of sugar or honey in water

' will get you ready to feed the insects. A
‘child can place a few drops near an ant

"hill, can try.to draw the attention of a
butterfly, can attrpct insects to the win-
dowsill of the classroom. Children can
also observe over a day or twoas drops of
sweetened water placed in a sunny spot,
indoors or out, evaporate. What happens
to the sugar, Tomarrow you could try it
with salt water or some other solution.
Will the ants eat it? Does it leave a resi-
due? ‘

Miniwashes: You can do this with an as-
sortment of equipment. Try a pad of
paper and a small bottle of water. See
what substances are found to give off
color and solid material, dry or wet. Rub
some of the substance or object on paper.
Wet the paper or object and try rubbing
again. Children will find many samples
totry, for example, dirt. sand, nuts, pods
and pine cones, flower petals, crumpled
leaves, stones, sticks, chalk, paper clips,
berries, vegetables, shells, nails, and
screws. Can you mark with it? Wet or
dry? Do the substances change appear-
ance when wet? Regain original appear-
ance when dried? The solubility of vari-

aus substances can lead to many days of

experiments.

Trips. If you cannot bring the experience to the child, take the child to the
experience. That is the reasot for trips, from a journey downstairs to see the
furnace to the annual trip to the 200. Science curriculum is weil served by trips

of investigation Aretimeandoppor- =~

A fulfill the goal
tuni.y for children to discover and inquire written into the schedule? When

~ you plan a field trip, do you think c»refull> about what children are likely to

lean from the experience? Adiilts sometimes plan more than children can
absorb. Maybe we push too hard because we know the experience is rare or
expensive, and we want children to make the most of it. A trip to the city ar-
boretum may offer the possibility of secing more than a hundred different
Mdmm.yumchildunmykammiprwma
banana tree bearing fruit. or if we go open minded, singing, “"There are many
pretty trees all around the world, ™ and let the children find them.

Mﬁm»mmw@mmmwsss;m—
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Wlh. Youphnfieldtnpstospadal RGN gree:

s “industries; - W stores—for- special ..
evvcnnsor displays. You can plan special t found your house or center, too.
Walks are any excursions on foot. Nature walks usually mean the teacher in-
tends to concentrate on findifig natural objects and phenomena in their natu-
ral settings, the woods, the park, or the alley. “Technology walks™ to nearby
bm!d:gpo( around. the center offer chnldrcn the opportunity to experience
machinery—typewriters, computers, time clocks, fuse boxes, water meters,

e —~"" etc. An excursion to a construction or renewal site also offers possibilities.

- Consider whatever is within walking distance. Sometimes children on
walks forus in new wayvs on evervday neighborhood experiences and learn sci-
ence as well.
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Crawls. ' 1 wish to consider another perspective. Have you ever gote with

children on a craw]? Adults may be limited by what they see at adulteye level, -

t because you are a good early childhood teacher, you are in the habit o¢
: ’tlu?king about life and experiencingat a young child’s eye level, too—and that
.is an important perspective to take along on a trip. Rachel Carson is among
those who have realized the keen sense of relating to the earth’s surface that a
small'child brings to experiencing small things:
And then there is the world of little things, seen all too seldom. Many children,
perhaps because they themselves are small and closer to the ground than we, notice
and delight in the small and inconspicuous. With this beginning, it is easy to share
with them the beauties we usually miss because we look t0o hastily, seeing the
whole and not its parts. Some of nature’s most exquisite handiwork is on a minia-
ture scale, as anyone knows who has applied a magnifving glass to a snowflake.
(Carson 1965, p. 59) ) :

. Isuggest acrawl to acquaint yourself, and share with children, the earth’s
surface and the life and substance upon it. Outdoor crawls can show you new
. . life and ways of life. A crawl indocrs can provide information about flooring
~surfaces and their properties: Haveyou ever explored the “underneaths”? Un-
demneaths, the undersides of objects, can give children information abou* con-
structions and finishes, for instance. It may also help them to understand and
_ respect these surfaces as something besides a depository for chewing gum. Our
cultural system seems to opt for the facade, the surface that shows, as having
value. Curiosity, 2n analytical approach, and respect for wholeness would be

fostered by encouraging children to investigate and know the whole thing

through all its parts and faces. Science is secing wholes and parts in relation-
- ship to one another. Crawls offer some Sycw possibilities (McIntyre 1975d).
' ) B “ﬁa:n " .
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48  Excursion Techniques. Regardlcss of the kind of excursion you are planning,

there are a few techniques that can help you and children:

THE CHILDREN AND MRS. X WENT ON A FIELD TRIP TODAY.
© g They Had A Wonderful Time! Why?
THIS IS WHY THEY HAD A WONDERFUL TIME

Mrs. X walked the route day before yesterday. She looked for potennal dangers
and interesting sights.

- The group planned yesterday. Mrs. X sat on the floor with a covered basket ir: her
lap. Soon all the children joined her. Several asked if there was a surprise in
the basket so she showed them the contents—a labeled sack for each child.
Then they planned their walk. When shall we go? Why? Will you need shoes?

-Why? What shall we take? Why? And so on until the children were restless.
Mrs. X invited helpers. Two school-age children were deligiited to go.

She told the parents. Even though she has written excnrsion permissions, she

always shares with the parents so they can share with the children. Some par-

ents need help in understanding how something so simple can be so special.
... The children and Mrs. X packed the basket during indoor free play. 1t contained

the children’s sacks, cleansing tissues, carrot sticks, raisins, paper cups, a jar of

water, a pair of underpants, an insect book, a bird book, and a flower book.

(Mrs. X has quit taking insect jars.) -

They reviewed the excursion rules. The major rule is to stay away from the curb

. and street.

The children went to tite bathroom just before lea: : .,

The group walked siowly and stopped frequently. >. s.:u3 A:dy could gather

leaves. Maria could try to climb a tree, Gina could identify a lady bug, Lisa

could show her pebbles to Mrs. X.

They enjoyed a leisurely snack and talk time beneath a tree.

They returned with special treasures such as bird feathers, seed pods and odd-

shaped twigs in their sacks. .

The children shared with their parents. Most told about the nesting birds they

saw.

Tomorrow Mrs. X will probably read a story about children going on an excur-

sion. What do you think her children wnll have to talk about? (Pitts 1971a, pp.

13- 14)

Four diverse resources are especially n:oornmended to inspire your sci-
ence excursions and procurements. Experiences with Living Things by
Katherine Wensberg (1966) is an inspiring account of young children doing
natural studies and learning ecology cencepts through wonder and beauty,
with an early childhood science teacher of great skill. The book details the
careful planning and thought which go into making a firsthand and first-rate

"experience for a child with natural phenomena. It describes. a teacher who

arranges opportunities for learning on the spot. Follow-up classroom ac-
tivities are also discussed.
"We have already referred to The Sense of Wonder by Rachel Carson (1965).

Because the feeling it imparts is one of sharing great delight in and respect for
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nature, this book is a good argument for trips in the fields and woods, streets
and alleys. It also encourages you to try scicnce trips. as all-weather experi-
ences.

Inaleaflet published by the Association for Childhood Education Interna-
tional, Judith Bender (1969) discusses the use of natural materials as science
learning tools. She lists many experiences with and concepts to be derived by
young children from water, snow, ice. fire, mud, sand, clay, rocks, and the
terrain: space, contour, surface, composition, and natural growth aspects of
the land itself. It may amaze you how much there is to see in a glance around
you, wherever you are.

“Opening Up the Classroom: A Walk Around the School” by Svlvia
Hucklesby (1971) gives ideas for things 10 do with stones, sticks, and plapts.
Some of them will fit in your pocket. All of them will fit in your head, and that
is where you need them.

Your own community and geographical region will suggest special places
to go and investigations to plan. The above resources take you from the shores
of the Pacific Northwestto the Maine coast by way of Urbana, Illinois. Whether
youlive in rural Mississippi or on urban Lake Michigan, you can find science
experiences worth the trip.

Demonstrations. Sometimes a teacher demonstrates a technique or an ex-
periment while children watch. It would usually reach children as an experi-
ence more effectively if they had direct multisensory contact, thatis, if they did
it themselves. However, there are occasions .where demonstrations make
sense. Children may feel hesitant about touching a new pet. A borrowed piece
of expensive equipment may require a demonstration of its manipulations and
- functions. Hazards may be judged too risky for children’s independent inves-
tigation, as with high cooking heat or sharp knives. A teacher will be aware
that she or he funciions as a model if she or he actually does the activities, takes
a turn, sets the pace, or gives a vividly illustrated talk on ground rules. Re-
membering you are a model helps you check yourself. Are you demonstrating
and illustrating behavior you wish to teach? You should show or illustrate
what to do. Never demonstrate what not to do. With young children particu-
larly, we cannot be sure what part of our behavior teaches or what part they
will imitate. A teacher demonstrating fire prevention should not be lighting
matches.

Talk. Discussion is a maligned technique, perhaps because it is often mis-
. used. Discussion means persons talking together. It does not mean teacher
talking alone or asking all the questions. Discussions can effectively add to
experience. What makes discussions good and right in enhancing a child’s
learning processes? How does the teacher help a child learn to communicate
abcut scientific findings? It is not known for sure how a child learns to com-
municate at all. Many of us have ideas that have worked with some children in
some settings. It is assumed that active sensory-cognitive experiencing comes
before words and words come before discussions. Children learn a lot of the

92
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s 48 content and meaning of the languagé from the actions and words of the models
mcﬁ’é'sg around them. Children appear to use words appropriately when those ““right” '
_ DO settings are indicated by adults and other purveyors of the culture(s) of the

«  child’s life. We do know the teacher has to talk with the child in the child’s
mode of communication or there will not be much communication.

Wordl. Yes, you can use scientific words and descriptive phrases as part of
the interested, friendly accompaniment to the child’s direct contact inquiries.
Please do. Children get used to words and begin touse them casuallyand in the
right place and time if adults do. The phrase igneor:s rock is not any harder to
say than french fried potaio. It is not really so difficult to talk science, but
teachers may have to learn how. Your use of the words is not the same as a big
campaign to teach them. I think children switch away rapidly when an adult
says: “That's the mycelium. Now, say the word: mycelium. Repeat after me.
Say it again. Mycelium.” Did you just mentally file the word mycelium under
“who cares” before you cven found out what it méans" If so, I have made my
point. ‘ ~

Words which describe scientific actlvny are important. That is the part
children want and need to communicate. Words such as float, sink, humidify,
evaporate, congeal, solidify, dissolve, balance, inflate express action. That is

‘ what children like to do and talk about.

‘*Those who can, do. Those who can t talk,” muttered the disgruntled student.
“I don’t understand what you mean,” replied the professor impishly. “Can yvou
show me?” '

Sometimes words are necessary. -

Discussions. Teachers can set up discussions or arrange opportunities for
talking. Some sources suggest you initiate science experience: ‘‘Begin with a
- discussionof. . . ."Idisagree. Begin with a warning if you are going to change
the schedule or upend a routine. Begin with an explanation of cautions or
safety rules if necessary. Begin with a planning talk sometimes. But begin, if
youcan, with doing, with children in action, with direct experience. Talk later.
Wait with the discussion until children can share it. A teacher who "discusses”’
findings at afield trip site beforehand, for example, is the only one in the group
who knows arything about it. This sets up a situation where children do not
have anything tosay. They cannot talk about a sandstone cliff or a zebra if they
have never seen one. Save the discussion for the time after everyone has expe-
rienced, has had a turn, has looked and felt to her or his own satisfaction. Then
discussion can add a new dimension.
You can encourage children to talk about their images and lmpressmnsof’ T
phenomena. Your interest, your questions, and your own sharing of your ob-
- servations in a spirit of delight and e:(/clt/ememmﬁl’l/set the stage for discus-
sion. You can pace talking with-youirown casual and quiet approach. These are
ways you cag,convey‘lﬁg% each child will be listened to even if it takes all day.
N )loth:ﬁféis/ more important. You have to find your own ways to let children
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khbwvtha't.hkem‘ember. ‘disqussibn r;:.al‘lyvméan‘s communicating-~verbal ini-
- tiating, listening, and responding. If a class discussion group contains more
-than three or four children and an adult, you kriow who "will do most of the

- ‘talking, and to whom the children’s remarks will be directed. Nearly all the”

children in the class group sitting in a circle around the teacher may or may
not be listening, but they are not discussing.

T § ' . . . :
. Correctness. Adults who do most of the talking have toknow a lot. Even then,
 there is trouble with the "‘one right answer—mine’ approach to science. Let’s
consider a lesson on the classification of plant parts. It seems a significant
issue to some early childhood teachers to determine whether certain plant
parts are fruit or vegetable. The topic appears frequently in collections of les-
son plans. It is a good example of why an open (all suggestions welcome) dis-
. cussion makes sense—because the adult-imposed classification sometimes
does not. T .

- Biologists have definite concepts of fruit, fruiting, and fruiting bodies.
These overlap but are not the same as definitions in common cultural use, nor
- are they exactly the same as those taught to young children in the name of
science. This is also true for vegetable_ Children are often taught that the fruit
is the part of the plant which contains the seeds; vegetable includes all ather
edible parts of the plant. On the other hand, plants are vegetables, thus fruit is
a part of the vegetable. Culturally (and on occasion legally) fruits are a sweet
part of the plant usually eaten for dessert, snack, or used for sweet cooking.
Vegetables by the same token are those plant. foods eaten during the main
courses of the meal. My dicticnary gives nine definitions of the neuti fruit—all
correct. So who's right? On the teacher’s list of fruits;you will find squarh,
tomatoes, peas, beans, and cuacumbers.-No Séﬁ;:l;ecting five-year-old will

accept that. And aren’t they-toth right? - T
N ‘We servethegrowth of logical thinking well if we help children eventually
~—~léarn all these points of view and their different purposes. We add understand-
ing of therelatedness of all natural phenomena, the shortcomings and efficien-
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cies of language and of human defined groupings. There are social problems

involved in taxonomy (the work of making scientific classifications); most of

: which are, in fact, open issues. A reasonable teaching goal is to help children
*learn there are some scientific-problems left to solve.

_..-V—V'M' .
it. Your second job is to figure out what it really means to the child and what
the child really means by it. Your third job. if by now you decide it is still
appropriate and important, is to find a way to correct the information, not the
child. ) - ' 3

" . Robert and Gladys were watching the fish in the nursery school aquarium

tank. :
**Look, the fish has three mouths,” said Gladys.
*‘Just that big fish, though,” added Robert.

B4

isinformation. What about misinformation? Yourfirst jobis to relax about



The 1eacher, Ms. Martinez, cam~ »nto tae tank. “Where?”
The children pointed to the large smordtail.
“What do vou mean about ‘mouths ?” asked Ms. Manrtine?
“Well, there’s that one in front that goes Like this,” and Gladys opened her
mouth up and down. “And there's one here and one here.” She held her hands
ncarh::ms.dzxmmnzhﬂmlmtunmdtﬂher head. _ N
“"You explain ucli I know just what vou mean,” said Ms. Martines “Let's see
how the fish eats.” Ms. Martinez got food frum the cupbuard. The children fed
the fish, observing the sword?ail and other fish in the 1ank. After some discus-
sion, the children decided the one xpwh'um was the mouth since all the fish ate
onlv there. Ms. Martinez said the Other two openings were gills: they were really
mwee like noses since thaush»w fish get oxvpen, which we get from air. The
aquarium had A.habﬂmg tilter. so the children cauid seve air passing through
the waler. Lu.;x they devided 1t must be water that went i and out the gills.
“Ms. MartipeZ cpcouraged them to clasp their hands wgether, dunk them ina
sink Gl of wates. and see if they could huld Lir when thes simudated gill action
b pushing t| palms together, swishing water imv and out.
~ e ane ot hsh.” she explained. "We can's get the oxvgen out off the waler. We
get our oxvgen by breathing in air dirccthy ke this.” She twok s deep bruath in
and ot She thought she would add that. but did not expect lha* chiddren to
understand it completcly now.
SO
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- period of time. Young children attend best 1o one topic or dimension of think-
. img at a time. They are not ready to account for all the information which
- might he available to adults. Your observation of mistaken concepts may indi-
- catetoyoua whole new set of experiences for the child or children. Guide them
through, one step at a time. Take a cive from Ms. Martinez. At npo time were

Wmaybcsctrig!n byplanned individﬁaléxpeﬁcncesmtta” o

children told they were wrong. At no time were they immediately corrected— -

"I their experience \;rasamnged 1o be self-correcting. v
Questions.  Almost any kind of questions may come from children. But what
kinds come adults? What questjoms tio-vou gsualiy ask children? Using
guestioms to stimulate disaMamiliﬁnkiﬂg is 2 common teaching tech-
nitvef&nitistricky. s examine a few guestion types used by adults to
start discussion see why. e

/ ionType 1. !thasaoarqumﬁis:erandpersonsdde!mghlobe"erbal
know it. For example, “What will happen to your . :irt if you powur acup

of water down the front?* Or, “Why do we wear mittens :a the winter?” If you .’

take Type 1 serioysly. it should be insulting. A question everybody knows the
answer to is a challenge only to one’s self-respect and an embarrassment for
others, ynless we are playing a game we all know is foolish, and lau;,btégcther.

Question Type 2. Type 2 has a number of variations. This kind has a correct

® Type2a. Teacher knows the answer but the chiidren do not. For exam-
ple. “What do we call this fat part of the worm?"* This time-honored tech-
nique should bem}uxg}u.Whydmidgteécher.whokmwsthcanswer./ '
ask children, who do not, a question? Jt'is not very sensible when you stop
and consider the reverence we want to teach for the questioning attitude.

® Type2b. Childrenknow the answer but the teacher does not. A teacher-
might ask. “Where did you find that «orm?” It may be a legitimate re-

quest for information. On the other hand, it may be a Type 1 question in .~

" thindisguise. When teachers ask children, “Who had the red truck last?74
is not intended to provoke extensive discussion; everyone knows that.
® Type 2c. Teacher and some children know the answer: some children
do not. For example. “Will the worm bite?” Teachers can wse this kind of
question successfully to begin discussion, if they let the children answer
and teach each other. Once such a conversation is started, the teacher m
withdraw, children can teach each other. - /
® Type2d. Noone in the room knows the afiswer, but the teacher thinks
he or she does. For example, “What the red Mne in the thermome-
ter?” (The teacher and most people think the red line is mercuty but it is
not. Mercury the ‘mometers are expensive, the li/':e substance is always
silvery in appear ance, and chances of there being one in the classroom are
Jow. The red stuff is usually alcobol.) Questions like this can give educa-
tion a bad name, if they pave the path for an incorrect authority.
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Question Type 3. It has no correct answer, and people know that. For exam-
ple. “What makes the baby hamster start breathing in the first place?” The
r&sponsereqmressomeknouirdgeandafcclmgofresmct for unknowns. Itisa
question we can pass on as a question; it belongs to us all in question form. A
seacher may teach a lot when he or she answers. “I don't think anyone knows
that yet. Maybe syzéda)/someone will learn the answer and then we can all
share it.”

" Question Type 4 It probablyhasacorrectans_wér,buinomin the room

knows,,‘ t kind of bird’s egg shells are these?” “What do you call this
“Will snow or ice melt faster?” These are questions teachers work to
itd answers to. They can and should lead you and children to resources to
‘obtain knowledge vou all want or need and 1o expenmenlatlon comparison,
and varying conditions. “I don’t knew. Let’s find out” are among the most
beautiful words a teacher can say.

Question Type 5. Each person has her or his own correct answer. These are
probably the most generally successful discussion provokers. *How do you feel
about it?” “What do you think?" **How would you describe it?” “What do you
think is important about it?” *“What does it look/feel/'smell/taste/sound like to
you?” “What do you think would be a good way to find out?” The yuestions
stimulate lively discussions. Be sure conclusions are reached by a group, “You
all agree it tastes salty?” instead of confirming a single opinion as conclusive.

To summarize, questions are best and most successfully used to start dis-
cussion if the teacher does not already know the answer, if there is no generally
correct answer, or if the question asks for the opinions and experiences of each
persog as her or his own authority. If vou want to diagnose, be honest: “'I want
to see if you can tell how many clothespins are here. How many are there?”
Otherwise, if you know something and you want children to know it. too, tell
them. They will do you the same respectful favor when they have something to
tell you.

Analogles. Teaching with analogic: is traditional in some cultures. Mssi of
us do not realize how often we reivon this techaique- Youcan aid understand-.
ing by showing how one situation is like another. usually one vou can experi-
ence more easily or know alrcady. ihe technique builds on chilidrem’s obser-
vations and understandings of similarities and differences and on the ability to
make comparisons. For example, it is hard to explain to young children how
cups and bowls are manufactured, but any experience with pressing ai.d mold-
ing shapes into soft substances which can harden will create an analogy to
some manufacturing processes. Thumbprint cookies, handprints in a plaster-
of-paris filled plastic lid, a design-stamped butter pat, many of the operations
children do with clay or play dough, footprints in the garden are all analogies
to the way some products are formed.

You cannat quickly show children how stones become smooth and round.
But you could give each child his or her own small new bar of soap (and a
plastic lid with the child’s name for a soap dish). Encourape observation of the
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wearing away of the writing and the rounding of shape as the bar is used 53
" theough several days of hand washing. To secure the analogy, display a chunk m’y‘?’f”s .
" of rock (granite, for example) and a2 smoothed stone or beaclk pebble of the ' experENCE
sanite kind. Go to a beach and watch pebbles tumble in the waves at the edge of
the water. Helping children to determine the ways two situations (the bar of
soap, the piece of granite) are alike and different will aid understanding of
anzi. Sous experiences in general. )
Some analogies do not work well or in the interest of enlightenment.
=~ Sometimes we set up misunderstanding and do not know it, because we en- ,
courage analogous thinking without looking at differences. A common pitfall,
~ for example, is putting human role expectations into our understanding of
other animals. I read recently that an e2rthworm can be both “*a father and a
mother.” It is true that earthworms are hermaphroditic, that is, each in-
dividual worm has both male and female reproductive functions—although
another ind.ividual is required for reproduction. But “mother” and “father”
they are not—in any combination.
= Also, rodents of both sexes sometimes eat their young, not exactly a nur-
turant parental act. Yet most teachers insist on referring to these pets as the
“mother hamster,” the “father mouse,” and so forth. Parents of many animal
—. species would have to be described in th= human social terms of this culture as
poor providers, deserters, or energetic philanderers. If we insist on drawing
improper or illogical analogies between human cultural roles and the biologi-
cally directed behavior of other speciés, we will be in the unscientific position
of avoiding embarrassing questions or giving insensitive answers. ;

Other Vicarfous Experlences. Along with direct experience and vicarious or

- once-removed activities such as looking at pictures of phenomena, watching

teacher demonstrations, or listening to stories, descriptions, and recordings,

we can use analogies to bring meaning. Be aware of what you are doing. Stop

" and think about how often you expect children to understand a phenomenon

on the basis of having experienced something eise. Does the vicarious experi-

ence of analogy make sense? What are children likely to infer when they ob-

serve similarities? Differences? What conclusions are they tikely 10 draw? If

TTyou-want o increase a child’s development of logical thinking, attention to
thvese questions when you plan science experiences will help.

" You Fit It AR Together

Teachers guide science learning in many and diverse ways. Early childhood
persoas, perhaps because they consider developmemt so carefully and plan for
individual learning in each chjld. are good curriculum integraters. How does
science work in? A satisfying science experience in a child’s day may be suffi-
cient just the way it is. It contributes to a child’s life. However, teachers usu-
ally plan a follow-up or an expansion of a single science experience (or any
other educational happening) for children. That's our job. It becomes a habit of
thinking. Shall I supplement it? Build on it? Encourage its extension? When
. we are out in the yard with children, we find a nesting bird. We ask ourselves:
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Wha;elsedous/can this experience relate to’dowdoam:apmmebema '

loptc”’Wh&emlgbtlbe!opmmnyus’Inmwhatotherapenems mate-
rialé.tcpm’ﬂwmanydnﬂ'ermtdtrec;wnsmnght it g0? How many can 1
anuupate knmnngthxsgroupgf).hlfdren’&opnghthere—andcomeup
mﬁlywownanswasfor;he’nestmgb:rd List them so you can d-al with
tbemsomemore Then,seexftbey'iz mtoonec:moreoﬂhcbllowmggronps.

Way's\ Refate |
3. Actiy 10 pursue speaficbwwledgzofthlspd;ucularapazm What

/imdofblrdlsn’Wbathndolwtdndn make? How? Are both female and

/

male parents around? Can we locate them? Obscrve differences and

similarities in them. Observe the nesting habitat (is this a usual location, sea- .

son, etc.?). Whaldothcyat’Oneproblem:sthatchxld‘enwxllhavetotakrn
oohnththateggsmthere_Themt.ngblrdshoddnotbedlsturbed How can

'you maintain reverence for life and still snpplemau faith? Who has pertinent

yastexpermtoshare’Whatdoesthebooksay’ -

2. Aaxvmesthmughtm alloftheabove.plmwatchmg&)rchangsovcrdays‘

and weeks, thinking
continuity over time.
again tomorrow. Set out
(Hawkins 1969). Daily r

ding or a diary of observations might be made
with the group; older children may do their own with words or pictures. Make
a photo study. Take the ti pursue information from reference sources. For
the bird nesting, anticipate hatching, speculate, predict, and record. pre-

t last year and pext. Manysmaﬂtmnchsprovxde'j'
sure the experience, ar a similar one, is available
same equipment, peqhapswnhasmalladdnmn :

dictions of children on number of days to hatch, number of young, appearance

of young. What do the eggs look like? A book may tell you; later’you can con-

firm by shell bits found on the ground maybe. Children wait to see; hopefuily

their patience will be rewarded with joyous witness to hatchmg and arduous
nurturing and training of young birds. .
3. Activities which relate this experience to the overall curriculum experiences:

How can this experience be broadened to touch and intertwine with language
development, music, motor activities, creative art, drama, and even

- snacktime? Do you have puppets that fit-the topic? Can you get out a flannel

board and parallel your daily observations with a story you and the children
make? Do you have some appropriate books, pu:tures songs, fingerplays. and
art activities which wiil add to a child’s understanding of, in thir, case, the
avian life cycle? (For example Baltimore Orioles by Barbara Brenn:zr.) Do the
children’s play. questions, and contributions to discussion give you some clues
of where to go next with the topic? Have you ever tricd weaving and -laubing a
model of a bird's nest with children? One big enough for children to get intc?

4. Activities which integrate science concepts with one another 10 build a general
rational knowledge: You pull out an old nest that fell from a trec last year, bits of
bird's egg shelis, or whatever you hawe in your cupbcard. You plan walks to

- different kinds of environments where birds live—the park, the alley. You help
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How can an experience be broadened 1o touchandmzafwmemd;m;micmwulum apé-
_riences? Do you have sotne approyriate books uyhich wiﬂaddlozhechilf; understanding?

observaticns focus on bizds, especially lvoking for the process of nest-building,
sinte your group missed that paxt of the current sequence in your yard. You
~ look frr different kinds of birds and nests. You bring caged birds in, a mating

- pair of doves, for example (and good luck). You focus on many kinds of eggs—
there are many pretty eggs all around the world, t00. You see how different
birds and other creatures have and rear young. You may get into incubation
and hatching of chickens or ducks. You could focus on proper habitats and
their attributes. You could explore focd-getting, methods of feeding young,
food chains, natural baiances and how birds contribute, or other ecology

studies of many kinds. You could center your concentration on building tech, -

niques, the use of dried grasses, twigs, feathers, hurnan garbage, or whatever
the children and experience suggest. You look at the activities of weaving,

intertwining, stuffing, mud or clay stucco wotk—whatever the experience .

suggests. How do other species build sielters, if they do? In this particular

geographical area? What other kinds of animialc nest? What are the dif-
ferences? Can we figure out sume of the general needs of young creatures? How
de life cycles of different kinds of creatures compa- ;> Nhat does it have to do
with seasonal changes we are observing? Does this aiways hold true of birds?
"Only birds? .

5. Activities which relz:¢ this expericnce to the child’s own self and tife av iij>-
style, and which integrate the experience with her or his experie.ces at ome, in
school, and in the child's cvdture and commur:ity: Most children will fevl aclose
adfiliation with those potential yourg, birds. Parents can share the news of
what is happening at the center. and the other way around. '1Becwxse3§ this
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% example is about parenting, homo ties to the experience will be especially -
m”-;'g “close. A teacher might be particularly sensitive to avoiding a false analogy: = -
. DO thereﬁ:re differences as well as similarities between birds and humans would

may not be the same. Do birds have grandmothers? We all particir
) * chains, but the chains diffcr. Young have to be cared for i th forms of life,
- but not all forms of life need nurture from others birth. '
‘ All of the points made and questions raised under the four groups above
also contribute 10 the relationships and-integration of knowledge here under -
group five. This is the most in I§'pcrsonal_ﬁﬂattﬁesa e time the most——
expansively universal parpaf?l::mng and teaching a sci topic. Eventu-
. ally youwant the rﬂa}xﬁshnps of all forms of animal life to on¢ another, and to
the plants an¢e(hen phenomena of the earth, to make sense. It does all fit

toge!her/../

mcﬂtnsmc'rcmnmu AND OTHERS

-

g The health and safety of children should-be paramount considerationsifor all
areas of curriculum. There are some special concerns in science. Why? Science
is contact with and manipulation of the earth’s phenomena. That can be really
risky as well as threatening. It is up to us to practice and preach intelligen} cau-

" tion and still encourage venturesome investigation.
Intelligent caution is based on knowledge not ignorance. The govemlng
. ~uleis: The teacher s’;ould always know and understand what is going on. We
have to know “Wharwill happenif . . .2” Usually, we try a particalar activity
or check it out ahead of time. We know how to use the equipment before wd get
itout for children. We learn about it first. If we are uncertain, we investigate it.
We eliminate hazards if possible. We seriously and firmly teach avoidz- ¢ of
those that cannot be eliminatéd. We help children learn, understand, ar 1)b-
serve cautions as sensible behavior. We only undertake what we ourse!ves dre
comfortable about. And we expand our sense of comfort as we ourselves leaty.
All safety and health concerns have scientific bases. When we teach cautiot,,
_we should be teaching science at the same time. We should know the reasc:
for concern and help children understand caution as rational behavior.” ™ | "~

Ycu Spot the Mazards

Look around your room. Take a trip through *ae building from the point of

ertry. Walk around your outdoor spaces. Look at patterns of walking and vehii-

cle traffic and parking. Think about dangers i1 your furnishings, equ 1 mnent,

and facilities. Seek them out. List them. Decide hpw tocope with ther . .nd do

it. Dtuhls for every field trip and for every sc..nce experience. As yot plan \

scietice, be aware of dangerous aspects of heat sources, animals, plants, ma-
_~~chines, etc.
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7 YouMake the Rules - , S
. Chlldnﬁcan help. too, because they are sometimes expert at hazard-coping.

Rules that } zep children safe are the best kind. Science safety, as for any other
group activities, requires i.nitations on'noise, size of the crowd, pace of ac-
tivities. People cannot be allowed to push, throw materials, or hurt others. *n
science activities you may decide on spetial rules. Only adults plug in a lamp
or appliance. Children who cut with the knife do it only on a cutting board,
keeping both hands behind the blade, working individually, in a space away
from others, using a motion away from their own bodies—and not at all until

prongs, down into the ground. Everyone washes hands with soap before eat-
ing. Some rules for equipment safety are also suggested by Colton and
. Richtmyer (1975). - .

Children change. Some rules should flex developmentally, too. Maybe last
fall you did not do much cooking at your center—children were too young.
They reach the table surfaces better this spring, so that they have a safer angle
on stirring hot pudding or slicing carrots. They learn to handle riskier situa-
tions as they grow. Help them learn gradually what is sensible and responsi-
ble. Help them gain skills with tools as they learn to use them safely.

Make rules which are sound. Make sure children understand and observe
them. You will have to be the judge of what is appropriate for your setting and
the children you know. , .

You Plan and Use Safe Materials and Experiences

You know about using nontoxic or nonpoisonous colors, paints, inks, and food
coloring. You are sure the paint on your walls, furniture, and trays is not lead-
based paint. You use blunt-ended scissors and needles. You put specia’ equip-
ment into adult-access-only storage which is locked or in a room not used by
childgsn. You keep cleaning supplies and household chemicals out of reach.
You use utensils and containers made of glass only with special caution, when
an adultis near, when children are in small quiet groups, or only for “looking.”
Glass utensils can serve your purpose so well that they are worth the
trouble—glass makes a great aquarium. Like most substances, glass is safe if

Youcan give them your undivided attention. Anyone using a rake or hoe iri the »
garden must remember to rest it by sinking the head, the sharp edges or

TEACHERS
CHILDREN'

-properly handled. But plastic or metal containers and utensils should be
- provided for children’s general use. Make sure the edges of such tools are not

- cutting sharp or ripped. Supervise childreri’s use of plastic wrap, sheeting,

tablecloths, and bags carefully. Children can use small plastic bags, but to be
safe, do not offer them any large enough to go over their heads. Keep plastics in
adult storage areas. Watch for protruding nails, screws, and boards, and check
play equipment for sharp edges, slivers, and rust spots where tears in metal
develop easily. Also: ’

Guard heat sources, even ra<iators, and supervise anything hot.
Closely supervise ponds, poois, and tubs ,9' water.
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Provide safety goggles (just as you provide apronsor smocks to catch splashes)

- if youdecide children are mature enough to use a rock pick, smash sugar cube;
- with a hammer, or pry into soft. wood. :

Encourage educated smelling—it is a good survival technique. But help chil-
dren learn to approach the first whiff of anything with caution. Sharp smellsor
caustic substances, such as ammonia, can hurt the membranes inside the nose.
Inhaling a substance through cither nose or mouth is very dangerous. Make
sure all “smelling jars” are tall cylinders (2] paper roll with one end sealed will
do) with the substance sample too far down to be drawn up by the whiff of an
energetic young sniffer. Children can learn not to smell 2 moldy surface, soap

_suds, or. whipped topping with noses too close. Learning how to cope with
powders, fluffs, and finely chopped, dried, or mashed things can result from

these cautions.

Children should not fear molds or fungi They should investigate, learn, and
appreciate the important biological functions of these decomposers. But they
should not eat them or anything on which they grow, or handle them with-bare
hands. Mushrooms bought at the store and blue cheese are exceptions to the
rule. Until you can tell the differences between harmless molds and very
dangerous Aspergillus fumigatus, for example, or between an edible mushroom

and deadly amanita, you better use tongs for handling. Wash hands carefully -

after handling. These precautions help children learn that people do not have
to be irrational about dangerous, or possibly dangerous, substances—just
smart.

Know which berries or leaves or roots are edible, out in the woods and in your
garden. Until you can teach a child this knowledge, the child must learn to eat
only food that is commercially obtained. .

You should teach a child to inspect by looking and smelling and to make a

‘sensible human judgment about grocery store food, too. Careful food selection

could accompany interests in cooking and shopping. The conditjons which can
affect food quality are part of the scope of your science curriculum. The study
of ripening, decomposition, and formation of gases as chemistry changes in
food is most significant if you are about to put that food into your mouth

' Foods adults find perfectly acceptable may need to be introduced slowly to

children.! Pumpkin seeds or sunflower seeds, for example, can be’ shelled

roasted, and eafen with or withoutrsait-They-arenutritious-s

high in fiber. Therefore, they, and similar high fiber foods, can badly affect a
young digestive system not accustomed to such foods. Ahhough a common
accompaniment to carving the Halloween pumpkin at school is to roast the
seeds, young children may be better off eating the pumpkin.

Popping and eating popcorn is a popular activity with American children of

< all ages. It is used as a preschool science activity. Dentists shudder; young

teeth have a hard time chewing ii, and nondigestible parts get stuck in teeth
often not carefully cleaned. Because popcorn is morsel-sized, very dry, fibrous,
and usually incompletely chewed, children can choke on it (and similar foods)
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" easily.Iti ismost often served inan act.v-ty or party atmosphere, increasing the
- likelihood of giggling and talking—hence choking—while eating.
" Plancarefully the settings in which easy-choke foods are served or do not
. serve them. Teach children to separate eating and other oral activities. Talking
with one’s mouth fuli is not only unsavory to manner-conscious adults; it can
also be fatal. Both are good reasons children should learn this caution.

You should know about speda] health needs of individual children. Sub-
stances easily handled, breathed, or eaten by almost everyone can trigger
"asthma, allergies, and other discomforts or illness in a few.

Wild animals should not be handled. If they let you approach very close, there
may be something the matter. Sick animals may even approach you, but leave

" them alone. Help children learn to look and enjoy the sight of all-animals but— -

touch only creatures they know are safe.

Children can leam to approach any and all domestic animals and other
people’s pets to whom they are strangers with caution—not fear. The more you
know about these animals, the more you can help chitdren learn.

Check any pet carefully. Obtain it from a reliable source. 'When in doubt about .
the condition of an animal, check with a veterinarian. A few birds have the

_ disease psittacosis, and it can be a serious condition in humans. Parrots and
parakeets are likely sources. Turtles from the pet store have been so likely to
carry salmonellosis, a bacterial infection, that sale of these pets has been
banned in some places. Turtles from your local pond may also be infected.
Leave them there. If you think turtles are important, or you already have some,
check with a veterinarian about ongding prevention and treatment of sal-
monellosis.

Several kinds of salmonella bacteria can cause serious salmonellosis (‘‘food
infections™) in yourg children. Sick dogs are occasionally infected and can
infect children. Be especially careful of anv animal with diarrhea. A more
likely and threatening source is dried eggs. Anything made with dried eggs
(including cake mixes and other prepackaged batter and dough mixes) may be
a source of trouble. Dried eggs can certainly be used in vour cooking, but all
foods prepared with them should be thorougnly cooked or baked. Children
should not eat any raw batter containing dried eggs—no licking the pan. With
babies and toddlers, salmonellosis is a special threat because they are liable to
put contaminated objects into their mouths or eat things older persons would

not find palatable and because salmonellosis often makes young children
especially ill. .

Some plants commonly found indoors or out, in various parts of the country.

. are polsonous. Some may be fatal to a child who cats even very small amounts.

“Teachers must learn about and recognize these killers, which car be found in

‘parks, schoolrooms, and yards, as well as in woods and swamps. Children
must be cautioned early not to put unknown plants. irto their mouths.

Although much is still unknown about poisonous plants, the appendix to

this book (p. 119) provides a guide to some that cause the most trouble. The
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80 appendi 'S not include treatment for poisoning because the best advice is
WHAT

"TEA!

a dogtor or your local poison control center. Vomiting should not be

D0 induced at home until so advised by the doctor, since a few extremely strong

plant poisons can add to irritation or burning of weakened digestive tract tis-
sue as they are regurgitated. For more complete information or: prevention
and treatment, identification charts, and guidance on inservice trainingin this
area, contact your state department of health, your local U.S. Department of
Agriculture extension agent, or write: National Safety Council, 425 ».. Michi-
gan Avenue, Chicago, IL 60611. '

Notse can be harmful. Young children’s centers can be too noisy for health

—auditory or psychological. If a child complains of specific noise, listen to

"~ what'she or'he is télling you. The child may hear to the point of distress some-~
thing you barely perceive. Your quieting cautions are much appreciated. Use

carpeting, padding.and techniques which slow down or quiet the activity pace
of the group if it is too much. Eliminate some sounds when noise peaks. Back-
ground music can be pleasant, but it can also add to the amount of noise (Pitts
1975d). -

Mosquitoes, houseflies, and cockroaches are a lot more dangerous—because
of the diseases and infections they may carry—than are many of the insects
which are more likely to panic teachers, such as beetles and their larvae, or
bumblebees. Knowing about insects is worthwhile. Children can find a fas-
cinating chapter of life under a log. We may join many cultures in the world
who use insects as an accessible and very edible source of protein—it may not
appeal to you, but teach children to respect and know bugs. As children learn
about insects, they should be cautious about dangerous ones and respectful of
all of them.

Spiders are not insects. A very few of them are poisonous and some bite. Check
with your own area for local knowledge. Spiders are fascinating; do not dis-
courage interest in them. ‘

TEACHERS LEARN

If you persist in doing right by children, and if I have not lost you already, you
may be feeling some new needs. The best model for a learning child is a learn-
ing adult. “But science? . . . Me?"" Yes, that is the nice thing about it. No one
ever knows it all. The processes of science are learning processes for all of us.

You Use Community Resources

Where do you go to find out? If you live in an urban place, you have access to
museums and zoos. Such places are staffed by people who can help you find
answers. You may hkave to ask. Tke public library will help you, even over the
- telephone or by your placing an order through the mobile library services. A
librariancan often help find exactly the right picture of a scorpion, a seahorse,
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“ora sand dune. lerary staﬁ can show you- where to browse among books 61
" about making windmills. Children’s librarians know their selections well. ESN“ERS
~“They can bzlp you find a children'’s book about rock formations or pulleys.
- " You might try the cooperative extension service (U.S. Department of Ag-
©* riculture) in your county, whether your setting is rural or not. Extension pub-
}ications can help you learn to do mariy things, indoor and outdoor gardening,
* forexample. If you do your business by mail, write the state cooperative exten-.
. sion service office at your land grant university. Public Health services, state
or local, are good places to get safety, health, and nutrition aids and mforma-
tion too.
. Don't overlook the field offices of other government services. Forest Ser-
_vice (U.S, Department of Agriculture) personnel, Fish and Wildlife Service L
(U.s. Department of Interior), or conservation commission, or whatever your ) .
state or county offices are called, are good resources. Public education is an :
“increzsing part of the job of these government services. The natural resources
they manage and protect will fare better at the hands of an informed public.
" Usually the staff péople are eager to be a part of any science education en-
deavor. Locally, look to your park superwsor s office. You can tap into the
county or city architect or engineer’s office. Sometimes design, engineering,
. and construction questions can open new area of applied science for the
young children you work with, too. Your money pays these pevple. Don’t hesi-
- tate to ask public employees for help.

. Among private groups, you can sometimes find help from industries who
have special $ensitivity to educational benefits. Farm organizations can be
helpful, especially locally. You know that some local establishments delight in
hosting you and chil#:+. when you visit on a field trip. Many business people
can also help you lexrs: A junkyard dealer knows about different kinds of -
metal) how to tell thein apart, separate them, what their properties are, or
what they are used for, and he or she is a good resource for equipment too. A
food cooperative or health food store' may be your best resource for seeing,” -
procuring, and iearning to use a variety of raw wholegrainsand legumes. Such
a;place would make a good field trip site.

You Holp Each Other
When you are listing your community sources, don’t overlook your friends.
Adults learn from each other. Parents and teachers learn from one another;

—teachers learn from-otherteachers;- -parentslearnfrom-otherparents. Sharing— - ———
your interests and activities in science can uncover some new resources for .-
everyone. You might even form an interest group with regular meetings. Older

" children and teenagers are often walking storehouses of science experienceés;
- they'have studied it more recently, and maybe differently, than we have. Our

parentsand grandparents learned it in still different ways, often firsthand. It is

the blight of our ageism prejudices that we often believe we can learn best from

someorne older, but not much older. Children would be the winners if we could

passonagood feelmg for theaccumulation of w:sdom fromeach !zfe s experience

which makes up sczence for us all.
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- 8 - Marty's grandpa settled himself down among the children at the day care
WHAT * . “center. o _ .
“When I was a boy,” he began, “not much bigger than some of you, I went with
my dad to my first big shearing.” As he talked of this task, and the yearsof -
ranch life, the children gathered closer, asking about the sheep and examining
the raw wool and tools he brought. He told of the habits of sheep and their great
need for care. The heavy smell of the wool, the clean greasy feel of it, and the old
wool grower’s skillful pantomime and sparkling descriptions of those days made
~ us believe we were there. As he laughed, “You'll never see a shearer with dry,
+ .~ chapped hands,” we all looked down at our hands, rubbing our fingers together,

' feeling the’lanolin residue. It made sense. :

s

- You Organize Inservice Training

No one knows what you'want to learn better than you. Getting training of any

kind is very difficult for many in full-time centers, on small budgets, or in

isolated areas. Getting the training we need is hard for everyone. Sometimes

~ you have to group together. Do you have input into program planning for pro-

~ fessional meetings? Can you submit your suggestions to your director? Can

you organize a series of presentations'to a group? Can you ask your state office

of child developmment for help? (Do you have one?) How about talking it over

- . with your local college or vocational short-course planners? Some topics of _

information are easier to acquire in groups. Groups of teachers, groups of par- ,

ents, or, stronger yet, groups of parents and teachers together—you work with

the same children. If you get together and state what you want to learn, you

~ can often get help through your area education agency. Go to the high school

. and ask how to proceed from there. -

Because you are the one who knows what you need to know. I cannot
suggest many topics. Start a list, and begin talking with your science-needing
colleagues. To get your discussion started, Table 3 lists a few topics I bet you
have never asked for before. Are you intrigued? ‘

Table 3. Inservice Training Sessions You Have Always Wanted but Were
Afraid to Ask For

A. The Ecology Series : B. The Curriculum Integration Series

1. The ecology of our playground: 1. The edible curriculum: how to :
—————————————Whatdoyoucallshas; Feacher?” . ... spend.your science education

2. The ecology of ou::,élley: rocks in budget on food, or vice versa.
our road and other phenomena. 2. Creative crafts chemistry: colors,’

3. The ecology of our neighborhcod " bonds, and wrinkles with natural -

' park: the flora and fauna of city inedibles. )
o - park #2. 3. ‘Playground physics: how to tell a

4. The ecology of our vacant lot: life swinging gate from a centrifuge.
under the litter. 4. The metric system: a human

S. The ecology of our guppy tank: awareness clinic. '
food chains, air tubes, and other 5. City planning and curriculum in-
lifelines. tegration: an analegy.
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; C. Knowlng to Learn, Learnlng to 4» ‘The working ways of a furnace, 63

-Know Serles - featuring also where telephone TEACHERS
1. Dinosaurs, fossils, and other dug - lines are and how to rwd the gas ~
) treasures. ’ ‘ - meter. :
2! To dissect or not to dissect? That 5. Group discipline and manage-
.is.a several-edged question. - . ment: ants, bees, and day care
3' Howa buildingis put together. . centers do it. -

You SetUpa 'l'oacher's nesource chter

Whether at home or at school, you are at an advantage if you have a few re- -
sotirce books handy. I have referred to a few examples. Most of these, because
. they are good resources, lead you to their lists of other resources. You may not _
be able to provide all of these for your own center, but, over time, you might
collect a few which suit your needs best. If your local public library does not
~ have some of thein, request their purchase, they are useful to parents and
teachers. . 5

1. General Sourcebooks I recommended four: Hone Joseph, and Victor
*(1962); Finch (1971); UNESCO (1962); and Pavoni, Hagerty, and Heer (1974).
" There are many more. Pavoni et al. is an environmental reference, written for
teachers, which'explainis the scientific aspects of ecological and environmen-
. talissues. Curriculum suggestions for oider beginning and advanced students
. are given, The other three books are general, covering children’s traditional
science topics, biological and physical. They deal with'such items as how__
clouds are formed, what to do for a tadpole, the difference between charcoal
. .and coal—things ydu would be more comfortable with i¢ you knew. These
books give the adult facts currently known on a topic, plus suggest:ons for . °
activities for chnldren Any one of these is a good place to start for “I don't '
- know. Let’s look it up” activities. Hone et al.(1962) and Finch (1971) especially
are the places for common science questions. UNESCO (1962) isrich in sugges-
thﬂS for fashioning equipment.’

" 2. Topical Sourcebooks There are many, many of these; espec:ally for na-
. ture studies. Each one‘is on a different topic. Most are very well illustrated,
making them good sources for pictures, too. You may be familiar with the .
"Golden Nature Guides written by Herbert S. Zim and associates. These pa-
---perbeelebooks are readily-available on bookstands—Eaehgurdepresentscolor—— e
illustrations and brief information on the given topic. While not adequate for
the advanced student, the books include most common species (or whatever
the specifi¢c volume is about) in this country, for example Zim 1955.
The Peterson Field Guide series, now numbering 21 titles, is a detailed set
of identification sourcebooks coveri ng most aspects of nature study seashells,
butterflies, reptiles and amphibians, wildflowers, stars and planets, mam-
- mals, insects, ferns, trees and shrubs, rocks and minerals. There are five bird
- "books (for example A Field Guide to Western Birds 1961) and several records of
bird songs in the series. .
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Museurns and aature associstions frequently have aither their own or
othet topic refated publications. The American Muswum; of Naturs! History
(Central Park West a1t T9th Street. New York, NY 10824) publishes Naturel
History magazine and occasionally makes pature topic peperback books
available (Vroman 1967, lor exampic). Look also to the Nat Audubon So-
ciety (950 Third Avenue, New York. NY 10022) magazine, and the
Nationa! Wildlife Federation (1412 16eh Street. Washingson, DC 20036) publi-
cations, Conservation News, Rumger Rict's Noture Magezivne, pnd Nationel
wiidlife Magazime. These publications ar alwo good sources of photographs
and drawings of superd quality. ‘

Because any sourcorbuoks of natuee would be most useful 10 you if they
pertained o vour swn arrs, s if you can find a local source. A museumn of
natural histury, a maseurn of » etwe and technology. a state muscwmn, a city
museun;, or a muscum of reranal interest would be good sources for you to
investigate. The British Cobambia Provincial Museumn, for example, currently
has some 27 tithes in prink o the plants. animals, and habitats of British Co-
luenwbia (Car! 1971). These regonal museums. besides olfering rich displays,
often can recommend. |- 7. | records, and films of your arca’s natural
phenamena

. /

You shomld bevvme auuainted with a resource Jover's resource, En-
virremeritnl Educetion: 4 Guide so Informunionsl Sosrces, by Staop and Listuti
{1975). Theis publication is part of an enviconment information guide series. In
it, wous will find annotated * sts of names, addresses, and brief descriptions of
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instructional aids, refetence materials, goverament services, arganizations
abd asscciations. periodicals, preservice and inservice education programs

. and centers, funding sources—all these refer to envirunmental education.
C M sources of catalogues and free or free-loan materials are cited

3. Activitios Seurcebocks. Some sourves which give you many suggms. s
of appropriate science activities on varied topics for voung cMldrens o Auciia
Amsocistion for the Education of Young Children (1973), Baker (1966), Bende
(1969), Casmichael (1969), Gordon-Nourck (1975). Hucklesby (1971), Ovint
(1966), and Pitts {1971-1975). Most general textbooks in early childhood cdu-
cation have sections on science curriculum and its facilitation. Jovrnals and
newsietiers in the field frequently carry science-related articles.

You Adapt Rosources

There are not very many science resources for use with voung children. The
examples suggested for activities may be tuo complex, or in some WAV DOA
right, for the very young or very ineaperienced or restricted children you
know. That's where you come in. You will find, 100, some resources give k=as
which do nut fit your geography, your season, or your budget. Y ou devise. You
con find an abundance of activities and curriculum aids fos etermwruary
schools. At thew: age bevels. these re elaburate grade wge sets and materials. if
you have access to these use them by adl means. But use them in ways voe know
best with young children. Sume adult resources. as | hasve poinited o, offer
beautiful materials. You must fashion the fit,

Mary science activitics bouks are written for parents and teachers of odd.. .
children. | have used two that arc especially adaptable: Guppies, Bubbles. amd
Vibrating Objects by McGavac™ and LaSatle (1969} and Teaching Sciemce wirh
Everyday Things by Schmidt and Rockcastle (1968). Both of these are based on
unit approaches 1o teacher-defined. content-oriented objoctives. That is not
where science should start for younger childnen. However, niawy of the actual
experiences are simple ..d direct—and discoverable. They abso conline them -
seives to simple, inexpenmive equipwent most of us can obtain. .

Perhaps the richest sources of materials to adape for voung children ar:
books written for older cluldrenr Check the sience shebves in the children's
area of your public library. 1f vou want answers, it is a pood place to find
sccurate, simphe. well-itlestrated inforvuation. You cannat read these books to
young children; it would turn them off. You have to tell the messages and
information in words vour children will understand. Here, for cxample. are
reven sech bopks.

A Zox: ie Four Roven, by Roguer Caras

Night Animais, by Dasiel Coher

ATt Blossom o e Bovwgh- A Book of Trees, by Anme O. Dowmden
" Scheor Fam with & Flashlight, bv Herman and Nina Schneider

Gerbils and Odhaer Small Pers, dy Dorotby Shaatiesworth

Guisnen Pigs: All abwost Ther, by Alvin 20d Virgimia Silverstein

T Story of Yowr Skim, by Edith Lach % g1

. =
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Some of these suthors have written other science books for children. ‘four
librarian can heln vou find additional baoks on tepics from: protustoric tife to
advanori in humm medicine.

A cia ave the person between children and materials whi .} were nct de-
Jt"nea with them particularly in mind. Only the materials you design have
that advantage. You are the one who knows your children. You know each
child. You must always adapt for individuals, no matier how developmentally
appropriste the matevials. Mading a good match between this child and an
array of appropriate activitivs i what you xnow more about than anvone or
any book or 2 ny set of curricutum materials. When you pessonalize, adapt, and
make a good match, vou are the teacher.

TEACHERS FREL, SELMIVE, AND ARE

The days filled with children and learning and science are exciting days. They
should give you self-satisfaction. The feelings and attitades teachers have, the
thoughts and truths they accept and belicve, and the persons thoy are—these
«~Te important in the science they do with young childn ». Acdlts bLyure into
neoriy evervihing youryg chldren do when they are with » | whitther we are
trying to or not. We - ach” them what we re by being. '

You Rogare You~ st  ‘

Highiv, | hope. i have already mentioned some wavs tezchers can tahe stock
and appreciate vhot they do with children. You are the assessor of your own
needs, your own kbowiedge, your van learn.rg and growing, your own ex-
panding comfort with wience and with children. As you look at yourselfl and
wienoe, become mas . aware of vo i strengths. You may honest's find some
arcas within you that need work. tos. Do you have soine hang-ups, siene bar-
riers within voueself which mig't affect the learning opporiunitl s yeu
arrange—or avoid-fou children? Some attitudes in adults cadi cerrainty stop
or slow down childrs o's science inguiries. Verv few voung children have these
obstacles in their lcads. Far too many teachers do—and they can b conta-
prous attisudes which ought to be classified as dangeross comtaminunts of ef-
fective solence education

Seware of Dar.g-veus Contaminanis
Let's examan. xome of the attitudes we are taliing about .

Sexiar; in Schimee. We shoula be verv sepsitive 1o establishing 2 wonsexist
s ¢ approach for voung chaldren Be suce all childeen have ¢ wal access to
the o senace o xperiences yor plan and provide Encourage scientific inguiry in
all children. Assume «itkdoen of hoth sexes will be interested and 1.ady, and
thhat i wdivedual interests will not vz by sex. Also, see Sorung (197S) and cveck
1o see how your ~hidden messages”’ transenit.
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Bui it is more than possible that people all alor ; the line did not give you
thie same chanaces. M you ar¢ 2 woman, vou may have found the biggest part of
the zaswa 1o the quation, “Why is science our viorst area?”’ You may be
afrnid of sience. Unless your own childhood experiemces were truly excep-
lionul;a.z were given a heavy dose of the sexist message: Women can know a
little about science, but only men do it. So maybe you learned a little of the
“what,” s.lthough not much. You may have been told in hundreds of variations
thr ou gk, your growing up that sciecr was not for girls. At best, you might have
~ heard of iMadame Curie. the token wo nan in the history of science. But vou

nevey leaniw:a dw “how' at all.

Eeiv is based. in this case, on ignorence of wkat woientific experitaentation
means and of how to build it, fix it, rig it, test it, - 7 make it work. And even if
youcan do all those things, can you take full credit for it? Can vou be proud and
eatisfied without the slightest hint of lveling that yvou have done something not
quite proper? Can you i..ik about it coitfortably—to anvons? Or do you hide
behind the ignorance that sexism builds? It is so easy to let Bill do it. And vou
du know how 10 get him to do it—that you were taught. Because vou learned to
behave in certain “feminine” ways, you may now find vou have some specific

, obstacles 10 overcome, too—yuour feelings about snakes, for example. or is it
mice?

If you are a man, you may have another kind of probiem. You, too, do not
wish to be the model fulfillment of a sexist upbringing. You want todo right by
thildren, all children. You will note the curriculum comments later suggest
the best science with voung children deals wilth the phenomena closest to
t*’tm—-tl\eﬁ bodies. thicir food, and their clothing. No formaldehyde. No elec-
ttical transformer. Just the stulf of hife. The only trouble is, you were raised to

feel these bread-and-shirts issues were of a woman's world. Sexism strikes .

axgain. You also may fecl vou have 10 prove a great deal more than the wisdom
of the sc ientific method. You may have to be right. The association of authority
with masculinity is our social heritage. Your struggle with yourself may be in
assuming an open mind, in learning to be tlexible, and in letting a little child
lead you.

Seme Specific Nature Hang-Ups. Most of these are directly related to
sexism. Some are more likely to be associated with certain subgroups of sex,
age. avd culture than others. | have already mentioned some. Can vou think of
any others?

Snakes. Persons who live in areas of the country also pepulated by cop-
perhead, water moccasins, coral, or rsttlestuakes can tell vou why they are
wary of these snakes. Their cautions support curvival. People under these con-
ditions learn to identify harmiul snakes, know their habits and haunts, and
work out ways of avoiding the snakes and protecting themselves. These people
cope well with a harard and usually teach children to do wo. A city dweller who
sees a curved stick in (hy grass of the park and screams hysteracally does not



Children shoould lowm mhdfmma(&al MMM&*MWW
wial avd which would threaten a human life if disssrbed.

cope ‘sell with danger. Onoe again knmrw takes for more sensible be-

havior then ignoratce. Certainly a shudder and groan when the word srmake is
mentioned is a habit society should no longer reward. Children should learn
respect far all forms of life and should know which forms are congenial and
which wauld threaten a lhuman iife if disturbed  Amimals That Frighten People,
by Duronhy E Shuttleswarth. i » children's book which discusses snakes,
bats, spider s, and a few others: it is a guod resource for this topic.

Rodents.  duch o) the same s trwe here. Children need cautions about rats.
Rats, espeially Norway or brown cats, can be a threat to lumans wherever
tiwey atourd. Thev cavry serio.- diseases. You may know this onhv too well,
and not re.. iy fcel ciortortable with rats in vour classroom, even if they are
special petsitacave. O Trust yoursel! [t makes senee . But don't gener: liae
to gerbils, hasastees, or guinea pigs. Even mice are more nuisance than thesat.
It has been poirwed wil that if humans ate miliweed, monarch hutser{lies
would be the encray, to. Many creaturcs we have leamncd to fear are actually
sompetitors for v foe d supply, aicd ihat s the theee . An dult’s aversion to
all small, furry things wil! nt serve sclence well Besides, voung children
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really like .hern. Our battic should be with the sentimentalizing of these natu- 60 x

ral phenomena in Chiidren's literature and goods—that is not scientific, cither. ;EQLCHERQ‘

The realitier of these forms of life are more exciting. - : BELIEVE, |
~insects.  Again, here is an exanvple where aversion to experience and knowl- ANDARE
* «dg= runs high among adults. Being able to identifv the harmful bugs in vour

geographic area is important;. children should know this and should check

with & unowledgeable adult befure they approach insects or spiders. Bugs

provicie nature study ‘or evervene. No matter what vour setting, vou will find

them.

Enclosing a small arca—the area inside a tire, a plastic b op. or a circle of

rope or tapeline, fur example, gives vou and children a defined “wce of carth to

study (MsiIntvre 1975d). Chances are it will contain inseet- of several kinds.

Cracks in walls and sidewalks can be rich too. You can help children begin to

have respect for the important functicns insects have in our own lives—plant

poltination, balance i+ insect pupulations and biotic communities, soil ma-

nipulations and enricaments, etc.

Slimi, slush, and sofinesy.  Ever stop to assess vour own preferences for tex-
tures? Or how vou acquired them? The soft. wet, slimv creatures of the carth
rarely are teachers’ tavorites, thus avoidance of sume fascinating o of life
can be passed from one generation to another. | have seen zealous ten-vear-
olds stamping out the lives of slugs, grubs, and larvae as if ridding the world of
@ great scourge. They do not treat wildflowers or beetles that way. How did
they learn the difference? As withrall forms of life, some of these creatures are
more congenial 10 buman privrities and purposes than others. All of them,
however. playv a part in the ecology of therr area. All of them, from a scientific
point of view, should be acceptable subjects for study. None should be
mindlessly destruved because of their textures. If a gardener destrovs slugs,
there should be recognition that another value svstem is coming into play—
one in which technology playvs some part—but it is not by all standards scien-
tific. Lt is a valwe and a choice.
Wbrnt “Here. Teacher. Hold my worm —careful.” And there vou are, ready
- o net. Are vou readv? And are vou emrmously respectful? Earthworms are
doing more than their share of the world’s work. Like insects, their processing )
of sos! leaves it richer by far. The holes and bu:rows and bumps thev make
allow water to distribute through the soil—attisxeyh *hev inake a sevond-rate
suburban lawn_ If vou define the tickle and scruact 1 vour hand as a “bad”
feeling, look back and see where vou acquired the psvehological burden.

Decomposition and putrefaction. Do the words themselves start vou churn-
ing? You can almost smell it now! That's one way we know encugh not toeat it.
Gencerally, peaple are likely 10 leave such things alone. It is a good message—
the bacteria and fungi do not need any belp. But aversive attitudes can be
overstated. Children can casily get the idea that decomposition is bad. How-
ever, these processes are just as important in natural production as budding
and ripening. And. if anvthing. they are more interesting. Children are drawn
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to decaying wood or a dead rabbit. Don't draw them away. They should nct
touch an animal’s carcass as i rule. Protect them from what may be unsafe.
But do not protect them from knowledge. A squirrel which hasbeen runoverin
the street can afford city children a rare opportunity to see "insides’”’~—use the
opportunity.

Propriety. We grew up withleclings for rules, standards, or a decorum which
may have served us well. We can alsu catch ourselves, especially in science,
having many reactions based on a code we learned when we were children. We
have 10 examine our proprictics and see if thev still make sense—especially in
light of ever increasing scientific knowledge and much greater environmental
awareness, not to mention oul increasing maturity. For example, many of us

_ learned the hard w3y not to pick grandma’s garden flowers, but that

wildflowers existed for little nands (0 uproot at will. That is a propriety. 1
strongly suggest that vou teach and carry out a completely reversed ethic: pick
what you plant. Leave wild growth alone, especially in natural settings.

A related propriety is telling a voung child, “Don't pick the lovely trillium,
Carla. Let’s leave it there for oiher people to enjoy.” That may make the adult
feel better, but it is not reasoning which is scientific or which teaches science.
The primary reason to leave it alone is that it has a natural, biological function.
Picking it interferes with that function—terminalty. Nothing in nature is there
solely for the purpose of giving human beings pleasure. Aesthetic benefits de-
rived from other forms of life are beautiful, but incidental to the natural func-
tion of any (e tolive and die in the styvle of its species. Anv disturbance of one

~form of lite vam gventually make trouble for alt forms.

Another prdpricty: Taking apart is destructiveness. As a science educator,
vou plant flowers for picking and for picking apart to see what is inside. When
other uses are exhausted, the old clock will still be fascinating as a dissecting
experience. So will vour dead catfish. '

Herve isanother propriety: Clutter is mess and mess is sloppy and sloppy is
bad. Or another: Suil is dirt and dirt is filth and filth is bad. Se¢ how vou can
catch voursell in vour own web of knowledge-dodging? Children do not benefit
when adults live by old mivths.

Inhibitions and Prohibitions. These are proprieties, too. but deeper and
more serious within us, therefore less open to examination. even our own.
These mav include reactions to the essences of life: sex, reproduction, birth,
bodv parts, bodily processes, and death. To humans, these may well be the
rmost important ana fighly valued of all scientific phenomena. They may also
be most heavily laden with cumbersome bundles of contlicting valws. Is that
why we can often find them categorized in verv unnatural cubbyho: s of our
minds? [s that why so many of us have a hard time dealing with questions
about life’s most wondrous aspects? Children want to know. These are the
questions some of us do not encourage. Syme of us seem to believe that chil-
dren’s cuniosity is good undess it is about their own bodies, and we have dis-
couraged learning through direct experience or any other wav. Where are vou?
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Wummm

f ses have a hard almedmlmg with questions about life's most wondrous
. aspecis? t

Whm do vou thml is best for the children vou teach? (I did not say “easiest for
you.”) You know where science stands, don't vou?

&2

.T~ir last jumgles m the world seemt to withdraw almost eagerly from advanci ng
‘ man. The forests drain themselves ot beasts and flatten into meadows, the mead-
[ ow's are turned into stburbs. and the sseburbs are swallowed by ot cities. The onke
thriving wildiife still burelv towched by man is the Bot, contusmg, and poorky kit
workd within himesclf. (’irmmm 1967. p. ix)
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Thus begins an enlightening wud entertaining book on one of the most
inhibited of all topics—human blood, or, as Vroman calls it. “this alarming
treasure.” How do vou react when a child cuts a finger? We have difficulty
teaching others what we have not accepted. But if you understand and believe
that pain and bt---ding have positive survival functions, you can give these
attitudes along with vour first aid.

Here, Jerry. let me see it. It's bleeding, good! That cleans it. Now I'm going to
hold this clean gauze over vour cut tightly. Do vou feel how tight thatis? . . .
I'll bet it hurt. didn't it? . . . The hurt makes vou do something quickly 1o 1ake
care of your body, And we're doing it. When we hold the bandage over the cut so
tight. it gives vour blood a chance to "coagulate.” That mears it géts thick and
then stops flowing. That's how vou start to heal and the cut gets better. Think
that's long enough? O K. Let's see. Good, now we'll use some of this medicine to
clean awayv anv outsiders: things like bacteria. mavbe, that we couldn’t even see.
Inside vour skin is always clean. Your blued does that. But when you get an
opening in vour skin, outside matenal can get in, even when the blood comes
out and cleans the cut. That's why we clean your cut with this. There. You did
well. Want a Band-Aid?

¢

Bleeding, mucous, saliva, tears, perspiration. ¢limination of urine and
feces—these physiological substances and functions are healthy and full of
scientific wonder. Accepting them as such can do a great deal to enhance the
spirit of a child as well as her or his intelligent mind. A happy selfifeeling is
strengthened by knowing and appreciating oneself inside as well as outside.
Accepting oneself totallv, with no exceptions or unmentionable parts or pro-
cesses, is what a “healthy self-image” mea-. . “»rung (1975) discusses non-
sexist activitics and resources for voung cnildren cow.. *rning human bodies.
Bodies by Barbara Brenner (1973) is also a good book to usc and enjoy with
voung children.

It would be a poor science program if it avoided the processes of life.
Young children understand the beginnings of reasonable explanations when
they want them and are ready. Thev seem to understand a great deal about
adult attitudes long before that. Teachers can show uncasiness by answering
too much as well as by avoiding questions (Elkind 1970). If vou feel comforta-
ble and accepting about sex and birth and death. you relax about these topics
with ¢hildren. You have to believe there will be a tomorrow. These, like all
phenomena of the earth, scem best learned gradually over time, as under-
standing is built with maturity. That is why an all-the-time-and-wherever sci-
ence approach is most sensible. Teachers have to b ready.

Your training helps. Seek it. Right now. death is a topic of wide humanis-
tic interest. You may find discussion groups of persons helping *hemselves and
eachother toward greater case and more understanding. Some teachers do not
keep animals or fish in their classrooms because they are afraid of not being
able to handie the death of a pet with children. There is material for both
adults and children to help vou with these topics in vour science planning, for
example. “"Why Isn’t the Gerbil Moving Anvmore?” bv G. P. Koocher (1975).
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Early childhood teachers have been sensitive to the great interest young
children have in reproduction.It is a developmentally appropriate, egocentric
interest. Young chiidren are physically small and close in time and spirit to
their own infancies. They are intenselv aware of babvhood in other
creatures—it is still their era. Their parents usually are voung adults who have
young friends, so new babies among the social group are not uncommon
events. It will be a regular occurrence among the families of children at.an
carly childhood center. Wise teachers know this, aticd plan many events in their
science cyrriculum which supplement comfort and knowledge. Live-bearing
fish such as guppies, mollies, swordtails, or platvs, or mammals such as ro-
dents whose gestation period and growing-through-infancy development are
relatively short in time, are favorite reproduction etperiences. Wise teachers
seek parent involvement in these and other aspects of curriculum develop-
ment, Families who share these experiences often find the actual arrival of a
new baby easier for s-arents and young children.

The real hang-up of some adults is a bone-chilling dread that some dav
some child will ask a human question on a human subject: **But Teacher, how
did the baby get inside its mother?” It is an interesting superinhibition, from a
nonsexist point of view. Males play a vital role in conception of all forms of new
animal life; their nurturance of the conceived life then varies, as does the
feraales’ depending more ur less on the biological dictates of the species. It is a
crime against all humaritv that bovs should go through their formative vears
thinking only females have anvthing to do with reproduction—and that is
happening, especially to urban children. Early childhood teachers should con-
sider the prime importance of this picce of growing-up information for bovs
and girls both. There are three basic animal reproduction concepts, in fact.
that even very voung children can begin to grasp:

1t takes two parents of the same animal species to produce normal offspring. (I sav
“normal” because there are a few animal species crosses—horse + donkey =
mule is an example. But these creatures do not reproduce. Beefalo, buffalo-
cattle crosses. allegedly do reproduce. but the conditions are still unknown
and questionable.

Prenatal arrangements and care vary greatly throughonr ™ animal world. In
nearly all mammals, including humans. the voung gro. in eggs fertitized
within the female’s body by the male and are born live.

Young animals, including heomans, grow- up to be like their parcr.s: of the same
species and with the same species characteristics. All humans are born of
human parents and will have human characteristics.

An honest, scientific, and humane answer 1o the question above is, " The
mother’s body makes an egg and the father’s body makes a sperm. The sperm
joins the egg in the mother’s body. The two cells grow together to make a new
life”—or words to that effect. The tapic is human conception. If discussing
other species, avoid the social sex 1ole trap and use the terms male and female
for the hamsters and guppies. Now . if the topic is human sexual intercourse,
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74 ‘then human love-making could be discussed. However, the topic is unlikely to
TEAthgg be of majorinterest to young children unless it is part of the observation reality

* "0 - of their own lives. Should this be true, then wholesome, positive knowledge
can help them handle that better than ignorance or.lies or mythologyorstreet

talk, which is a combination of all three. The egocentrism of young children

functions in such a way that thev seem considerably more interested in their
ownorigins than in the adult interests and motivations which produced them.

Your Strengths Count

You should count them dearly. These attitudes, feclings, and beliefs will do
more for your science program than a triple budget.

" Your Uniqueness. Teachers are individuals too. Children can be worn down
to boredom and routine functioning in a hurry if all teachers sound and act
alike. Your own feelings, interests, and motivations should combine to assure
that the way you do things is your very own.

Your Energy. Shaping and setting up a program is hard work. Your willing-
ness to put in the extra mecasure of verve necessary to locate materials,
scrounge some equipment, or scout a field trip route is what makes a science
program—packing it, unpacking it; getting it out, putting it away; borrowing
it, returning it. These are your processes. They sometimes seem endless and
mundane. Not 50. These are teaching processes just as surely as your sensitive
encouragement of burdding intellect through discussion of experimental find-
ings. Without teacher-work, at home or school, there will be no science pro-
gram. You have to believe it is worth it.

Your Interests. Your own curiosity and intellectual problem-solving ap-
proachisgoingtoteachchildren. If you are an effective and persistent seeker of
knowledge and an open-minded, flexible person, ready to follow a promising
direction with children, vou are a fine science model. Your careful observa-
tions, vour thoughtful planning, requiré a mind set toward science. Yau think
about science a lot, and about how todo it withchildren. Youexpand yourown
knowledge of resources and activities enthusiastically. You find joy in discov-
ering the world with children. You look forward to it. Youw are also a modcl for
how to handle frusirations and faulty experiments. You can admit vour mis-
takes and learn from them with children. Truth really is more important than
face-saving.

Your Coping with Problems. You believe in the scientific method; vou use it
You live it. Whether vou are trving to figure out what is the matter with the
radiator or why Samantha is so listless ard quiet, vou are problem solving.
You are using scientific method. First. vou observe carefully. (Samantha is sad
or something this morning.) You repeat. you look again. (Samantha has hung
up her coat and is wandering around, but not finding an activity ) You vary the
conditions. {Samantha has scen her friends. Andsea has shouted to her tocome
over, but Samantha did not respond.) You compare instances to cach other

-
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and to knowns or experiences you have had in the past. (Samantha does not
seem interested inanything that is going on. Samantha is not usually like this.)
You hypethesize. (Samantha may be tired? Coming down with flu? Maybe
- something happened at home?) You experiment. (Let's see if Samantha would
like to help make cookie dough.) You evaluate. (Samantha seems to be enjoy-
ing the activity vigorously.) You infer. (Samantha cannot be coming down
with the flu, she’s too active now.) You draw conclusions. (Whatever was
wrong, Samantha seems like her usual self now.) You verify. (Samantha con-
tinues to enjoy her activities. Later, Samantha’s grandmother tells you the
family was up late the night before and overslept, making a rushed morning
for everyone.) You know. - :

Your Involvement. You believe that science is important, children are im-

portant, and you are important. You wapt to do a good job on behalf of chil-
dren. It is more important than being an authority or having the right answer.
You look for ways to work better science with children. You really care, and
that is the greatest strength of all. You do believe it is worth it.
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' T8 PERSONAL ECOLOGY:
THE CONTENT-OF YOUNG CHILDREN'S SCIENCE ..

-

Snowflakes drift.
. 1 taste winter
melting on my lips.” ‘ a

I have discussed science and its functions and have suggested children’s attri-
butes and activities, and many things teachers can do to guide children and
science together. In other words, I have talked about "‘methods.” But what
about “content”? When you are planning science with young children, whar do
youintend to teach? What do you hope they learn?.

THE TRADITIONS, THE PHENOMENA, AND THE HlDDI.ﬁ PERSON

Traditions Are Adult-Oriented

What is your orientation to science? Are you thinking about children learning
how to solve problems, discover things, and do activities to sense, manipulate,
experiment, and find out? Or are you concerned about their learning facts as
you learned them? The tradition in éducation has been the latter. Even early
childhood educators have been known tostate their science objectivesin terms
of the pieces of conglomerates of information they wish a child to acquiire. But
this miature orientation should be reserved for adults. )

_ With an emphasis on science content and fact-learning comes a focus on
traditional disciplines or areas: the biological sciences, the physical sciences
and mathematics, the behavioral sciences. Or, people talk about the “pure”
sciences(studying the basic phenomena).and the “applied” sciences (using
scientific methods and findings of pure science to solve problemsfor humans).

chemistry, bacteriology, botany, zoology, anthropology, human development,
and on and on. These divisions of knowledge and endeavor are arbitrary and
the fields overlap. They are handy, but they are for adults, too. When you try to
give them equal time in your early childhood curriculum, you run into trouble.

ThoPhonomcn.An!drEnryono

Though the traditional science fields are for adults, the happeningsof the earth
are here for experiencing by everyone. Science also'means encountering, dis-
covering, and investigating these phenomena in an increasingly methodical
and cumulative-constructive way. This has been done through history;
results which have built up are the adult sciences as we know them. We havg

" emphasized the probing and finding because it is not only moredevelopme\;&
tally basic butalso more basic ta science. A

* Kazue Mizumura, ] See the Winds, New York: Thomas Y. Crowell, 1966. Used by pexmission.
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You stand between the great traditions of adult scnenceandlhegrean mys-.
teries of young children’s kearning. You will not only guide the experiences; ™

you will clhoose some of them. If it could be assumed that children would en-
counter the wic-mctheynecd'dmtunﬂv the job would be easy. But theirs is
ofien not a natural world.

Whasl»‘)bt(”a\mﬂabk (2) appeziing. and (3) appropriate in order
for the child 10 get fully involved. I have discussed availabiiity and appeal to
some extent. What is appropriate? Let me resta:e and elaborate two of the sets
of assumptions cited in the beginning of this book..

The most effective sources of easly learning caperiences are:

o Closest tothe child. This mean. :nost immediate in time, nearest in actual

physical proximity. and mzost simid>+ ‘n kev attributes such as size, form, age.
o Of the child's own encounter liscovery, choice, And/or creation.

. ® Those which directly serv.. t..= child’s own immediate needs.

" Learning experiences shoui’ pe planned to expund gradmally through time

and sequence, beginning from the child’'s own physical, social, intellectual,

amotional, and spiritual self. Curricula content should therefore.

o Statt with the child’s body in motion—activities the chi'd does and the
child’s actual sensory contact. Through time, and luzical/developmental se-
quence, education experiences can gradually become more remote. farther
away from the child’s immediate experience and reality bur based on it.

e Continually char e, being based on devefopmental abilities, oxpanding
interests, and accumuiating experience of children.

o Vary with individual childien at a gives time.

THE CHILD AS A CENTER OF EXPERIENCE

Peorsonsl Ecology as a Sclence Framework

Ecology is the study of interrelations of Ysving beiugs and things with the envs-
ronments in which they exist. Under ecology quite properly go considerations
of euergy flows, of cycles and patterns among natural phenomena, of the
stability or instability of natural svstems, of pcpulations and communities of
all forms of life. Can vou think of sperilic examples of ways all of these ideas
relate 1o children? A chifid is in active interaction with the enviromurant as a
" conditivn of growth. I have tricd to center on the individua) child. Therefore. I
propose the concept of “personal ecology ™ as a guide to the suiznce experiences
vou choose or focus on or uncover as your curriculum content for and with
chiddren. Persomal ecolugy is the indicideal child inservelating, interweaving. and
intevacting with the phenomena whick make up her or ltis envirornment.
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‘*he Distance-from-Seif Criterion

I have combined the assumptions into a way of planning and selecting science
content for children. The physical or cognitive disiance from oneself is a crite-
rion you can 2pply when you try o decide wiether an activity is appropriate
for the children you know. Figure 3 gives vou a general idea of the distance-
from-seff criteron I mean. Yere I am concerned with science learning, al-
though I think the scheme could be applicd much more widelv to early child-
hood cwa<*  1la building.
In Figure 3. the child's own sclf is central. The dimension radiating out in
. rections represents development through time: the growth of the child's
n and abilities, and the accumulation of experiences as learned. Around:
. periphery of this picture are examples of the aduilt sciences. How does a
child grov. from the center vutward 1o encornpass the learnings of the entire
scheme? She or he goes through time and accumialates the experiencesas he or
she grows—if the caperiences are there for the huting.
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Figure 3. The Shupe of Saenve jor Chddren Radiaiing dimensin s developrsental
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fos. young chilitren are still fairly close 1o the center, as the scope of their
experi:nces is defined by Figure 3. I have divided significant science
pherxamena into eight groups: people, places, time, weather, objects or things,
plaris, animais, and change. The groups are artitrary, however. You know
weil iliat al! of these phenomena are interrelated and meshed, that iriends and
yards and running movements go together depending on the time of dav and
vicather. ’
Ench Picture Is Unique

I bave tried 10 make a composite of examples in Figur: 3. Each child would
actually be an individual picture, and spectfic happenings in this individual
tife would replace the general phrases. Let's 1ake some of Lennie’s experiences
in the weather and time groups as an example. Two-vear-old Lennie experi-
ences time through his stomach, in relation 1o his needs and the habits he has
learned about food. He knows when it is time 10 eat; he has learned 1o see, hear,
and smell the signs. He starts (o stay in the kitchen underfosi at meal prepara-
tion time. He has begun to predict the sequence of a day througheating culhiur-
ally characteristic food at given times. He also knows time through his cloth-
ing. Having his shoes taken off means naptime for Lennie, but being dressed in
his pajamas - yans bediime (zight-into-moming).

Lennie does not 10w yet that the weather and temperature in his home
city, New York. is couvser at night, that central heat is turned down to save fuel .
or that his own bodyv processes are slower when he is resting, but he does know
he usually nceds 10 be covered up with a blanket. That is important. Hie leai ns
nighttime through his blanket. As he grows, he will learn todav is now, that
today’s weather is cold and rainy. that night corne: everyday after supper.
Much lazer, he will learn there is a toinorrow. that tumorrow can be warm and
sunny, that day and night roll around countinually in a predictable diurnal
cycle. He begins to learn some days are different than most, especially week-
ends and holidavs. These davs have different schedules. Then b will learn
about days of the week having different names. and needing an account kept so
one can tell which day it is. He wall learn that the davs have different namesin
a cycle of seven, a week, although nights do not have names.

He will also learn eventwally about veors ind months, maybe 1 that or-
der, becawse although months are showter, they are also arbitrary. But a yvear
makes sense in a climate where seasons change. As Lennie grows, he knows
how old he is An annual event—most likelv his birthdav. if celebrated—will
probably be hi:s first real experience-memory with a vearof time. (And because
Lennie is a haghly valued persun both at home and at school. his birthday
enhances his seil.osteen. » th his own special annual celebration)) He learns
that growth, age, and time are related signilice ntly for humans  Although
Lennie learns hope for tomorrow, future time concepts gerorally come later,
since Lennie caneyperience vester dav by rememsberinug his cwn real activities,
He will only have a vague speculation, then a guess, and 2t mwost a sophisti-
cated prediction, about tomorrow . The future is a mose ditiicuit arnd inexasaot
time corcept than the past all through his life by the self-distance criterion.

89

L 4}
CHILD AS

CENMNTER OF
EXPERIENCE



Q

ERIC

Aruitoxt provided by Eic:

=2
PERSONAL
ECOLOGY

As Lennie grows and develops further, he begins to relnte time more
widely and see how it interweaves with concepts of distance, for example, and
movement:. If his mother interrupts his televisior. watching to send him 1o the
store, he can run fast ana miss very little of the program. If he walks along
watching the sidewalk cracks and puddies, the trip to the store can take most
of the afternoon. He is very unsure about measurements altegether. but mea-
sures of speed hold special fascination for his socicty, and by the time he is
nine, he shows proper respect for a low time “zero to sixty” acceleration of
vehicle speed, even though his family does nor own an automobile.

Meanwhile, through his own time, Lennie is also experiencing the
weather. He knows cold, warm, and hut air, and high or low hurmiditv, both
indoors and outside, by his own comforts, or mestly discomforts, which seem
more significant. He also Fnows plaving ¢n the steps in the summer raim is in
disfavor, though it feels good. Hie learns of many human activities which take
place inrelation to the weather: eating and drinking hot or cold food. or more
or less food; eventually seasonal food comes to Lennie’s atrention. He experi-
ences clothing changes, additions or subtractions. ' with the weather. Weather
change can be vivid; storms are scarv. Lennie we: ns about that very early in
life.

Much later, Lennie learns about weather preliction. He watches and

checks the weather person on TV—that person - waiwavs right, either He
starts to think abeut sigas of weather chinge -end wind, for exam le.
He does some predicting of his oswn. e pursag, i the roufand meascres
the rainwater which colisats in gt He lecrms . o Eves in a ciimate witha

range of temperatur s and  ceat! 21 ivpos, b tegins to find ¢ that cther
people inother places *iv- ¢ itereatlv: viien it is warm and einy in New York,
it may be raining on hix consine in North Carcdica. Whee it s breakfast time
for him, his aunt and fumily in Los Angeles are suil sleeping in the dark—and
his cousins in California have never seen siow

The pasting of a sun or ar: vithreliz on @ bosed of! skxet of paper called a
calendar isan indifferen activiev - Lennie i-kinZerparten, although be fikes
to pa+ . and enjoys matching th -+ s..aboi wih i% - ceather e encountered on
the was 1o school. A more meaningful record-hecping aould be to put the syms-
bols all along in a prugressive row—wi a mooa ui 2 bed or a planket symbot
in between. Then Lennie sees inan abstract way it day 1llows mght folows
dav, winch matches hisexr  dence Lot can +o2in 10 «oe the week ovele
he notes that weeke nds are gitierent. #le <. -1id oo, hir ownsymbol of we b
end activities: He mighi suggest a basetal!. Time, weather, and activitie s+
humans all begin to coerdirate intc a learning @ 3 recording of segaences
whicth still take a long tine iapeor 1o an anderatanding of the calendar.

The seasons are poopresing, not vithin Jhe framework of the months, or
the calendar, butinalittie cm'd’s uxperiencs. Understanding swasonal change
means accounting for tim - wesiner, and earth @ ovements—o0 much for
vouny children. For Lennie, the furst dav of s oring ©> when he carn go satside to
play without his heavy jacket. Spring is pot relats«d Lathe calendac at ali in his
lde, but he will lear natan caily age to look lerwa, d 15 0 Leanie will be a long
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time understanding seasonal cycle, even though he lives 1.~ a cli:  1te where R
winter and summer are very different and the transitions of autumn and & ABE
spring are notable. Wherever children live, tihe extraordinary significance« ¥ | JENCS
scasonalgyclesof a year for all forms of life is a huge scientific understanding. -

Concepts of time. weather, seasonal cvele, and clima- . are farther out o-
the self-dist arcv criturion of some childrn than others:

Marcelia Runnung Dee: *wvz near the northern shores of the big lake. Because e
she is learning ler Chizge wa science well, she knows winter means ice oo the

lake is thicker thian a large tre:  with ¢he fish, cold and firm, swimming under-

neath. She wil watch therr = caught threugh a hole in the ice. She knows

winter seasons-within-seascns. depending on the wind, the clarity of the air, the

amount and quality of the sniow. The snow crust will bear her weight, or it

won't. It will show clear tracks. or it won't. It will stick to her feet. or it won't.

She is beginning to understand the significance of each of these conditions. She :
fears the blowing blizzard. She learns why the sticky snow brings excitement. It

can mean spring—a life-saving event each year at this time.

Chester Jackson lives 1n a house on the outskirts of Casper, Wyoming. The sea-
sons change. all right. Chester knows bitter winter cold and summers with
sunny, bot, dry days and ckilly nights. Spring comes abruptly; the older folks
say you have one day 10 plant a garden before your lettuce dries up, but they
laugh and wink. s0 he is not sure. He knows the wine! brings all weatber, so it
probably brings spring. He already has the habit of ., - n-.ing the western sky,
like his daddy does, te take stock of the clouds. He stil, (airks the wind brings
night. too. It brings evervihing else. Well. he now knows it does not bring the vil
riggers and ranch hands into town on Saturday night. or does it-

Tacko b aav.a spends her Hilo, Hawaii, winter wearing the same clothes she
grew into a few months ago. There is occasional hard rain, as usual. Her father
aivd his brother talk a great deal about fostball. But holidays and fluves of
tourists at the hotel where her motnzr works (1 her more about the season
than the v vather. Since she knows little of seasonal 1 “mperature changes. she
learns scasons by the school vear—winger is when she goes to school;, summer is
when she stays home or with her grandparents on the farm. She can be of help
in the summer onth =~ = becatse that is tie prak of the vianda orchid harvest.
Once on a holiday. t .rent - ook her 1o see snow in the cones of Mauna Kea.
But spiing is a conce, . not a happening, for Tack.

All four of these children, Lennie. Marceila, Clester, and Taeko, are now
eight-vear-olds. All were recently taught in their third-grade classrooms that
the tirst day of spring was March 20. But cach person breught to that science
lesscn a unique background. And. regardless of previous expericnces with
spring scasonal changes. noune of them is ready vet 1 understand the vernal
equinox.

Nsture {5 Basic

Nature study has been given priorits in ew:lv childhood science with good
reasun. It works. Children are tascinated by natural phenomena. It is their
group. remember? Thes are natural phenomena. Understanding technology
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requires a y-ung child 1o understand the products of an adult mind. That can
be develepmcntally incompatible. I propose tor vour consideration a subcate-
gorv of the distance-trom-self critcrion which is the d:-tance-from-nature cri-
terion. It is easier and more appropriate for a child to trace the origin and
development of a dandelion than a kitchen timer.

Children’s questiuns often concern origins, w hether natural or technolog-
ical. Childrenarealso in:erested in movement, change, and life itself. although
their distinctions between living and not living may still need vears of matur-
ing. Children are interested in other people. other small or voung creatures,
other growth and the growth of other~ Al of these are nature inter:sts.

Children’s experience with nature is partly an access problem. Young
children need protection and supervision: confinement to a small indoor space
tay be the usual solution. In major cities, access to large natural arces may
cost money; theretore cconomics may influence the availability of nature ex-
pericnces. Geography of a home region determinies the limiis of many chil-
dren's experiences. Some children will not know what a beach is: others have
Lot run or sledded down. felt or seen. the dip or swell of land into valleyvs and
hills: still uthers have not experienced standing along the siicet and watching
the rain collect and flow in the gutters)

Climate of 2 home region will deter rnine the scope of weather, season, and
manv related sources of experience. Whether a child's home areas is rural or
urban makes a great deal of difference in his or her science life. A rural child
mav be ready to skim the cream from unhomogenized milk and churn butier.
An vrban child needs 1o trace the milk to its original source. Making buticr,
w hich manv children do not eat at home. trom purchased cream. which many
children do tot use or understand, is a far-removed exercise for a child who has
never seen a cow. The teacher of urban voung Culdren hes a special challenge
1o provide rateral cxperiences and should have a speciat budget for it

Physical sciences can come from basic natural experiences as soundls s«
biological scicnces can. We have given examples of e of these phenomernu
carlier, bodies ¢n motion and food preparation, for example. Physical scione:
experiences likely to be naturally encountered seem more appropriate fory
voung children than hooking wires toadry cellbat oo Tupderstanding the
sequence which causes a bulb to light. Childrc vows our vies old like a

goud show ., ospecially o magic show. Manv of theape owdar Jeors of adult-
oriented ~cicnce, such as “growing” chemvicai e e oe oy adgarden”

o vorking a magnet under a shect ot paper oo ce e titigs to stand épon
end mav be magic shows to voung Children. You von haue tedecide: ash vour-
~eit, “Is it likely to makeserse tochildren?” Aduits should oc sensitive to voung
Childrea's inability some imes to distinguish between “magic” and science.

Applying the Distance-trom-Self Criterion

How can ~ ichice cortent miahe wense 1o voung children? Ask - Husself: What
can I put intocientific focus thar o partofa child’s lite toda Thatwould be
4 significant happening to a cha 3 thunderstorm? A bulldos-r™ A cactus
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blossom? What a1« the science aspects of today's schedule at otif center: The
snack menu? The ficid trip? The play activity? What is this child ready todoon
thisday: In ierms of interests? In terms of needs? In developmental readiness?
In other settings? With other people? What can § add to this setting to supple-
ment and enrichits “natural” offerings? Does my science curriculum build on
what the child already knows? Does it relate to vesterdav's activities? Does it
also add something new? Is it likelv to give a true (or correct or real) impres-
sion to children?

Look at Figure 3 again. Think close to the center in beginning vour science
education program with young children. Find out what they know, care about,
and need. Let their interests, discussion, and questicns indicate how natural,
strong. and varied their evervday experiences are. Then vou can add nature,
strength, amd variety as vou deem thev are needed. These are the content of
vour sciciue. Think about the vne-thing-at-a-time sequences which form an
understanding fora young child. When in doubt, start with the child’s partofa

sequence or cvcle. Begin where the chila begins. Ecological thinking helps us
understand the circularity and interdependence of all phenomena. Sometimes -

we break into a cvele of natural evenss artificialiv in order to study it. Make
that break where the child enters the picture, where it affects the child, where
the child can participate. feel. and sense. Personal ecoiogy can be the most basic
science of all.

YOUNG CHILDREN AND THE ENVIRONMENY

Youngchildren can learna sensible personat ecology from the beginning. Most
of us grew 1o adulthood in a world we thought held endless resburces. We
developed 1na culture which taughe us . ~sources were here for the purpose of
?a.»‘rving humin comfort. The only problem was to get our share. We learned
that big is “good.” bigger is “better.” and "' progress” means increasing size,
speed. population. number of possessions. vividness. comfori, leisure. and
ease. Now we have to reverse all that. We must think and live conser vation of
resources and careful limited use. We have to redefine progress as tinding an
Hective sarvival techui-dogy W nust find wavs to curtail size, reduce speed,
Iimit population and possessions. We have to change our defiditions of vivid-
ness, comlort, leisure, and case. Giving up the balm of constant temperature

controlor giving in toa lowered speed limitis hard. We liked it another way .

is difficult 1o change. especiallv whe o we see change as curtailment of liber
ties, rights, or pleasures. )

Hwecanreorientoussehes wewill notriise and educ. e children by false
goals. We will not encourage them 1o aspire w.an adnli life-stvle they cannot
have and the casth cannot support. Todav's voung hildren can £rOW respon-
sinly into carctaking for the carth and its resourees as s comfortabie way of
life. They can develop a life-~tvle vohich is comnpatible with nature. which con-
serves the resources of the environmen® and which pros ides satisfactions not
defined by large size o number,
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se garly childhood education has a fine ¢nvironmental tradition. Because it

Pg?g?gé‘; is based on the science of human-chitd development. including the biology of

’ development, our «¢ducational heritage has respected the natural, organic

. being and biological function of cach child. We have alwavs been intensely

aware of the child’s personal environment as the setting tor learr g, More

recently we have centered on child-environment interaction. and the

dvnamics which surround and come from this ongoing exchange. We have
emphasized these interactions as leas ning processes.

Some additions ne d to be made to the traditions of e arly childhood edu- |
cation science planning. Somce new content, experiences and the develop-
ments of new strengths are in order. We should emphasize the environment,
and the role. humans play inconsuming the carth’s: Ches. Humans affect their
environments, and vice versa. The following are suggestions for focusing chal-
dren and refocusing ourselves.

Life Skills: The First Step Toward a Better Warid Is Surviv al

Verv voung human children would not survive long unless suults (i much
older children cared for them. It is the nature of humans to need a long timie 1o
develop and mature. Even wiith voung children, however. we have educationa)
goals which are survival-oriented. We want children to “cope well” ot “take
care of themselves” orto “become independent.” Learning to tie one’s shoes is
asurvival skitl; soarce all the other carlyv childhood irdependence-training and
“school readiness” skills that are encouraged. Lo s look at a few life skills
voung childres hegin 1o acquire. 1 have highlighted some :’ich are enviran-
mental in puseese and scientific inexpe  ential content.

Learning about Individuality. Children can begin to learn about themselves
and about personal attributes. Sturt with a full-length mirror. A mirror and
mirror images are comples scientific experiences. Children can learn about
their bodv parts and characteristics. A Iaree mirror is useful so childven can
see their bodies in motion. They canbey s prit together the inner fecl and the:
outer look of body motion— movement in space. (Rockets to the moon are +*
hased on it)) Add objects for mirro; -tudy. Alicia doing a dance. Alicia holding

a kiveball, Alicia peurtng water from a pitcher in one hand into a glass in the
other hand -these are three distinet v different merror experiences.

Teoth are especially significant as growth indicators for five- and six-
vear-ids. Huw about some science with teeth? What dJdo teeth do? Why are
thevy ot all shaped aline? Help childress thins about what goes on in their
chew e and manipulating meathiuls of food of different kinds. How do our
teoth compare to the et of other ceoatures? What de uther species de with
tovtin?

and bones? Chicken bones car: be carefully examined. Thev ars hasder in
some arts of the body than others; along thie breast bors: ona chicy vt can be
found o cartilaginous extension. Joints and their Wi bings are {escinating,
tou—nees, clhows, Lingers, toes Do they all work alike? 4 vhev lice a chick-
er’s wing or thigh-leg joints? What can humans do ane i do with their
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. joints? Can children fecl their bones w.nd joints? This suggests activities in

mivvement and dance, with the additional focus on children’s learning what is
getng on inside their bodics. To many young chilaren, movement means life.

Hair and fingernails arc imj ortan. to very voung children. These parts of
the body grow noticeably fast, and are the objects of frequent grooming atten-
tion from nurturing adults. Hair and nails are fun to see magnified and to
<ompare to samples from other people and from other forms of life. Using a
pickor comb makes semse when children see a hair tangle magnified through -
lens. Examine the magnified vollection from under a fingernail. Look at the
skin and skin liaes around a fingernail. What do fingernails do? Besides
scrat:n? Try to pick up a dried pea or a carrat seed.

Considering nails .icads children to think about their fingertips. Nails pro-
tect these most sensitive and imporiant areas. Why are fingertips special?
Children can close their eves and concentrate on fingertip sensations, surelv
some of the most delicate in all nature.

Fingers. too. call for special investigations. What are categorically called
‘small muscie activities” are really a whole serics of magnificent body acts
and sensations. Stop and think about some of these. Encourage children to
pick up a cup by the handle, for instance, using one finger t a time. Are the
fingers diffeient from one another in strength and in the case awith which they
work? Do the hiends differ from one another in strength and skill? When chil-
dren are doing cralts, eating, and other things with their hands and fingers,
vou have countiess opportunities t- tocus them on these very special and very
human body parts. Some good children's books are Straight Hair, Curly Hair,
bv Augusta Goldin: Bodics, by Barbara Brenner  and for help or for older chil-
dren The Story of Your 8%in, by Edinh Luck Weart.

Childr:nz can bey 10" it about themselves and abowt perssnal attributes.
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o Individuality is scientific. ..1aking finger, hand, and footprints with water
or paint, or even bite impressions with teeth in soft wax or an orange peei, can
bea way children begin to understand their own and others’ individuality. Not
only individua! body shapes, colors, and textures, but individual feelings,
preferences, and skills contribute to uniqueness. Grooming, self-care, and ex-
pressive activities have basic, natural, and sciertific value and reasons,

Asa child learns of herself or himself, she or he learns of orizinsand begins
to think of destinies. Young childre 1 acquire rnuch knowledge of life and de-
velopment very early. It may take a isfetime t¢ understand it. Aschildren learn

of infancy and growth, they can leari- of ad»- - -4 = g¢, of growth slowing but
never quite stopping, of changies and proce . alopunent of many forms

of life, both plant @ad animal.

Survival Techniques. Children can begiu /- .camn how to procure, endeavor,
and doinorder to nicet theirown grovatk needs. What does life need? What are
the conditions fur mrowth? Children learn how and where to get drinksof water
when thirstv and hiow and where not to. Help them learn to drink more and
morre often in hot weather and in dry climates, »1<ons, or schoolrooms. Help
them learn that they take in fluids in masy ways: drinking water, miik, juices;
cating watery foods sizh 28 celery, fettuce. oranges, melons, juice-cicles; suck-
ing ice cubes. o e earn their bodics Jose fluids 1n several ways; urina-
tior and perspiration are the most usual. Wetting the skin cools the body. It
doesn't add fluid inside, but it’s fun.

C hildren’s Chatter: “Summer makes vou spire. (Amoment's pause ) No, thal's not

right. The st makes vow spioo" (Pirrs 1971b, p. 13}

Children cegin to be able to sclect food which supports growth, although
wcasons such as “it wod for vou'' do nos hold much appeal. Adults h.ve an
uphill battie against the sugar-sellers for the minds and tastes of ¢hildren.
Childrencanlearn good nutrition as a survival technique inlife, ratherthanan
adult-imposed system. Start with theirexperiencing a great variety offood, all
of it nutritious. Feature nutritious foed which is most famiiiar in their
families and cuirures—closest to the ceaier. the Child's own selt. Children
begin tolearn what is edible and how it is made tasty or safe for cating. Next (o
children’s ouwn bodies, food and flutd ere robably the most important science
experiences. Food learning should take place evervday in 2 voung child’s life;
food curriculum shculd be written into o daily whedule (Ferreira 1973; Mcln-
tvre 1975¢).

Children begin to learn honv to regulate themselves and their body
rhvthms. They fean to go 10 the roilet before they go to the plavground. They
begin to inseit sume thinking and some controls into processes of resting,
going to sleep, wakening, and activating their bodies. They think about and
experiment with breathing. What causes fast, heavs breathing? How do sleep-
ing people breathe? Thev begin to learn there are many ways of regulating
temperature so the bodyv is comfortable. Theyv learn about using clothing and
other budy coverings according to tzmperature perveption. They begin to
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notice and judge environmental temperature conditions. Is it “hot™ or “cold”
outdoors? Would being wet all over make vou comfortable and cool or shivery?

. Think how many specitic science experiences vou do with children which
contribute to their learning to take care of themselves. This is some of the most
important work vou do. Directing vour own attention to the science aspects of
this teaching ma v help vou to emphasize it with children. Think through and

" .discuss the following example as a survival lesson (or twoor three) forprimary

school children.

Kim Lu liked the feel of the cotton boll. She rubbed it on her check. looked at it
carefully, tried to imagine how it looked on the plant in the farmer’s field, like
the one in her teacher’s picture. She felt the soft pieces of fabric. some were like
a dress. some like her ribbed corauroy pants, some like underwear, some like
blue jeans. ditferent from one another-but ail mude of cotton from cotien bolls
like the une she had i her hand.

On the davs that followed. the children looked at raw wool, varn, and woolen
fabrics. Thev saw pictures of sheep grazing. being sheared, and being fed in the
winter snow. They saw pictures of spinning wheels and spining. Thev saw pic-
tures of looms. One day = woman with beautiful. quick hands came to visit. She
demonstrated knitting and weaving on a small loom. The children took turns
using the loom. The neat day they wove paper - rips into mats.

On still other davs. thes saw svnthetic fubrics—nvlon, polvester %nits, and
woven materials, and acrvlic or orlon varns ar.-! fabrics. Some felt like the
woolens and thwe cotton tabrics. oo, They saw pootures of vil wells and coal
mines. There were sumie pictures of big machines in factories where these fibers
were made instead of being grown. Machines pushed the © irns out of very small
holes ike pressed cookies or riced por does. Kim Lu found it hard to believe
these tibers camie from coal and petroleum just like tize gasoline in the car.

Kire. Lu liked the days when they lined a sieve with a fabric sample and poured
water through. The water wont through some fabrics v. . 1ast. Other fabrics
sceaied 10 hold the water. ar least a hittle while. And with some picees, she could
watch the water spread out into the fabric. Teacher said this was “absorbing.”
Water seemed to cool most of the material, 100, Now it was casy to remember
what it relt Like 1o ger caughin in the rain. But the wool stased warm-feeling, and
did nut seem verv wet, even when she could scucese water out. It was like a
sponge. No sonider sheep coudd stav out in the snow and rain,

Davs later. the childien also exanned some used and very worn picces of g
ments they had cach bronghr trom home to school for rags. Each Ctnld had his
or her own personal mop-rag. They used the rag picees to wipe tables, clean up
spibis aind dis ot the plaveiound equipnient after s shower Some rags worked
better. and el better, than others K ! decided cotton was her favorite mop,
especiallv the rag made out of her Old “holes  somnser shirt.

Leamning about Other Forms of Life.  Chiidrien can begin to learn the life re-
quirermentsofotheranimuls and plants. All gardening, sprouting, seeding, and
houseplant care activities e Dite skillso All pet care activities and learning
and caring about the needs und habits of all other plants aix! animals, domes-
tic and wild, are survival learnings. It is important that children are able to
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observe similarities and differences between their own needs and those of

other life forms. We- should also encourage children to attend 1o the links

among us. All ferms of life are interrelated. Different forins of life need and
depend onone another. These relationships form an important part of science.
If yout were 1o make a chart called “The Growth Conditions of Common

Plants and Animals in My Area,” could vou fill it in? Wouldn't vou want to

know the tollowing informaticn about each entry?

What are its nourishment needs? What does it cat? Drina? How? How much? When?

Under natural conditions, where do its food and water come from? Can the condi-
tions be copied?

How does it keep warm? Cool off? Does it have any characteristic temperature reac-
tions? Doues it shiver, curl up. puft out? Docs it perspire, wilt, pant?

What is its sleep-wake pattern? Is it diurnal? Nocturnal? Seasonal? What is its need
for sunshine? ‘

How. where, and in what form does it eliminate? Do the (animal) feces have charac-
teristic forms? Does efimination have other significance. for example.
territorv-marking?

Where does it live, most likely? Does it seek or make anv kind of shelter? What kind?
Under what conditions?

What ar¢ its reproducive patterns? Readiness or courtship signs? How does new life
come to be? How does it grow?

What are the major developméntal periods of its life? What is the usual length of its
lite cacle?

How does it protect itself and its way of lite? How does it survive? What is the
biggest threat to its life? ‘

What are its physical characteristics at various developmental stages? Color? Size?
Doucs it make sound? Various sounds? Under what conditions?

These are things children want to know, too. Try making a chart of such
information for the forms of life the cl7ﬂdrcn are most likelv to encounter, for
example, squirrels, dogs, guppies, yrolets, and maple trees, See how many
ways vou can ; iink of to help childr/cr(: experience the answers to these ques-
tions.

Environmental Learning. Children begin to be aware of many qualities in
environment .l phenomena. What clues tell them thai a sparrow ora building
is "old"? How do they tell "babyv™ plants? What are the color differences be-
tween alfalfa sprouts grown in a dark cupboard and alfalfa sprouts grown ina
tray of soil in the window? Which part of the blackboard is wet and which is
drv? How do they knoi ? Can thev see what happens when they blow on the
wet part? The drv pert? What does weathering do to wood? To asphalt? To -
concrete? :

Qualities of age, stage of development. color, moistness, texture, and
many, many other sensory distinctions provide intormation about the envi-
ronment. Children can be helped to pav attention to the details they see and
chues they use in making judgments. As they grosw ., children will be able
to consider more than one quality in determining such characteristics.
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Relationship to All Forms of Life. Chiidren can learn to respect all formsof 91

life. No life should be hurt, frightened: or needlessly destroved. I have men-  YOUNG

tioned a child’s feeling of closeness with pets. It should be expanded to other ESB‘QSEN »

life, not ignored as**childish” or sentimentalized by “Isn’t that cute?” Since all ENVIRONMENT: -
- . forms of life are affiliated in the biological scheme, we are supporting a scien- ="~ SKILLS

tific point of view. This means we care for pets and gardens, but leave wildlife -

and wild plants alone. It means the release of insects or tadpoles that have

been detained in a jar for closer observation. It means children participate in

letting them go. If pests are to be eliminated, flies swatted, or cockroaches

stomped, children should understand the threat and the reason in order 10 see

this'as lhe exczption to the rule. Pests are creatures out of place and out of

control by human definition. The pest threat becomes greater as human popu-

lation increases, because garbage and sewage increase. As we support our own

lives, we also support ever-increasing numbers of pests. But if we find a

- ladybug(an insect which isa natural pest-coitroller) indoors, we should make
a group project out of returning it to a carefullv selected bush in the yard——""

Propertles of Substances: Childrenbegin to-acquire all of the vears of experi-
ence which will eventually_belp them to distinguish between what is alive,
what has been alive buf is-not now, and what never had life. Thev begin to learn
some important distinctions between natural and person-made things. Such
understandings do not arrive suddenly or in a vacuum. Though some children
have real confusions, voung children mostly need time and experience to ex-
plore these qualities of hfe movement, change, and to learn the pruperties of
substances.

Using Natural Resources. Experiences with water, sand, soil, mud, clay,
rocks. air, sticks, leaves. wind, and sounds are basic environmental studies.
Play activities and explorations with natural materiais of all kinds cannot be
overemphasized. Creative activities with narural materials should take the
place of 1 least half of those vou plan with the traditional purchased media
(paints, paste, fingerpaint, paner. etc.) and could replace these materials much
more often. Pictures car be drawn in sand. Many of us live nearplaces where
clay can be dug or mud can be made. All of us can get'to water.

Have you ever tried cotoring and v2-making with natural materials?
Nutshells, dried flowers, and common wez+ie items like onion peels make beau-
tiful coloring. Try the tops of the carth: sticks and stones, raindrops, and
breezes. Play activities with water and sand, understanding air and wind. ex-
perimenting with sound—these are the beginnings of environmental aware-
ness. Here is where the understanding of pollution and mis :se must originate.
Here is where we start to learn the conservation of the ecarth’s riches—when we
learn to value them. feel close to them, and good about them

Exploring the Environment, A-children learn of properties and characteris-
tics, they also begin tv understand mixing and compounding, What mixes and
what does not? What is it made of? The ulgudlcms that go into bread, for

1)

ERIC

Aruitoxt provided by Eic:



Q

ERIC

Aruitoxt provided by Eic:

4 2

PERSONAL
.ECOLOGY

- L N

pes.
AP,
\ . A
b </ N A
As children learn of properties and characteristics, they also begin to understand mixinz

_and compotnding. What mixes and what does not? Whatr is ir made of?

example, are complex and fascinating. E.icR has its own identitv. None by
itself is bread. Bread depends on the right combination and treatment. Each
ingredient makes its contribution; different ¢ombinations of similar ingre-
dients make different breads. (That veast'is alfve and brings qualities of life to
bread may be too hard to understand.) Thigk about the ingredients of other
common subsiances. ) .

Careful observation by children—atténtion, taking apart, and vxperi-
menting—is part of the analvsis processes which answer “What's it
made of?” What kinds of mixtures can be taken apart and what kinds cannot?
Examining a milk carton can mean scraping the wax, feeling’it, and exposing
the heavy paper laver underneath: It can iead to trving out the water retention
of waxed and unwaxed paper or of milk cartons which have been scraped. It
might lead to other wax inquiry. Bring in a honeycomb. Help children shine
shoes; do a batik; make a candle; seal a note with a wax blob; walch camellia
leaves in therain; water or mivi a jade plant;fix a leaky paper cup with some
paraffin; watch water roll from a duck’s back; make muffins, placing milk and
oil together. Wax or oil or many oily or fatty substances do not mix with water.
That is useful nowledge. How do vou blend them to make mixing happen?
How do vou separate them te prevent mixing from happening?
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Making Environmental Elements Meaningful. Children begin to be aware of
the components of difterent environments. Thev can compare and contrast
indoors and outdoors. How can theyv tell? Attending 10 differing sounds and
combinations of sounds, smells, and kev visval and temperature clues can help
children distinguish environments. What does wind tell us? Feelings of dry-
ness or moisture? Children can compare home and school, neighborhood and
downtown, citv and country, busyv strest and park. What elements of each of
these places are meaningful 10 children? Ask them. How do the <lements an
individual child attends 10 fit together 10 create a feeling of the place itself?
Where are the components of a given environment located in relation to one
another? Trees do not grow under rocks: buildings are not built in the middle
of streets—it works better that wayv. Children can benefit if they stop and give
it some attention. '

Basic Leamings. Aschildren learn of themselves and the environment, thev
learn of heaith and hazards. Have vou thought of some good additions to the
list of precautions in Chapter Three? As children learn of their own bodies,
they also become aware of health needs and dangerous conditions for them-
selves, other persons, and other forms of life.

Toupulugy and directional studies ur orientation to a neighborhood are
great unknowns. Children do leam their way around an area. Landmearks,
directional sense, movement in space and remembering it, fzelings of sided-
ness or laterality within the body must all contribute. Young children can be
helpedtofocusonenvironmental clues. In rural areas, children learnceast from
west by noticing things like the direction of light onr: a hillside and its shadow.
sunsets. prevailing winds. and cloud movements. Children who grow up
around adults who must survive on the land learn these phenomena vervearly.,
City children nutice unigue neighborbood buildings and features: the color of
a door, the shape of a special window, a tile roof, 2 weeping willow (ree.

Elton was a competent, five-vear-old Head Starter. His mother had walked him

to the school center all last year. teaching him carefully about crossing streets.

Now. with the new baby at home. she usually expected Elton to walk the quict

bluck-and-a-half in the neighborbood by himself. It was several weeks, before the

teacher discovered that Elton was actually walking three-and-a-half Rtocks cach
day, going carefullv around the middle block in his route to a.oid a large
threatening dog. He was able 1o relate a number of his landmarks: “the bush
with prickies.” “the stivery fene,” and the "sand pile” —a run-off frum a vacant
lot. He knew cach in sequence, depending on whether he was coming or going.

Importance of Maintenance. Children can begin to learn to respect and re-
vere maintenance activities for inanimate objects. Young children often re-
flect in dramatic play the importance of these activities to adults and their
appeal to children. Thev “uil” the tricvele with sand or water. Why not 0il?
Activities we do to protect or prolong the usz of things usuallv have a scientific
basis. Lubricating. drving, watering, .ind other maintenance are of great
interest to children. They can belp, and begin to understand why we put wag-
ons in the shed, keep the garden tools indoors to prevent rust or theft, close the
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sardbox to keep cats out, put dishes in the cupboard to keep the dust of! them,
are careful not to break fragile items. All the ¢nvironmental grooming and
prescryvation activities we call “cleaning” are environmentaslly sound and
purposeful activities. Children should share them. Maintaining the objects we
have in good working order meians we do not have 1o use new resources 1o
replace them. Maintaining them clean and safe means protecting ourselves
and others. Children can also learn from mistakes, theirs and ours. 1f a metal
spinning top s left vut in the rain, it may be damaged and not wark. Taking it
apart to find out why is an imporiant environmental science experience.

Value of Repair. Children begin to acquire crafts and skills which may later
prove important. Thev can participate in making simple repairs. Pasting, glu-
ing. taping, bonding, and scaling are wavs of getting broken or torn edges to-
gether as well as being creative activities. Sewing and woodworking are im-
porrant repair skills, too. Repairing means savirg new resources that would
otherwise be used in replacement goods.

Fizld trips to garages or shoe repair shops are soumetimes overlooked. Aska
plumber or a person who fixes clocks or meters or suit pants to visit and bring
sume tools and maybe a project. Take the time 10 explain and show children
how vou are fixing an object. Help and applaud when children fix things.
People who repair and tsx should be society's heroes.

Chuldren's Charter: Jennie Lee, as shie exaorrnined u wobbls trike, 1 coudd mend this
1} 1 had somie suppliers” imearting pliers;. (Pis 197 3¢, p. 21)

Creatively Using Materials on Hand. Children learn to make gifts and items
of useful and decorative beauty from materials at hand. Children know what to
do with plastic packing wiggles and egg cartons. Help them appreciate them-
selves and others who beautifv wiihout buyving. Share your own creations and
their uses with children, too. (We ase often afraid that we will be providing an
example which children will copy. thereby suppressing their creativity. It'sa
wise caution. Butit is also wise for an adult to be a person who does intecesting
things with materials. and for children to know it. Adults are models; children
want 1o be like them. Adults can do adult things with materials. Childrencan
muke the distinction it vou can.)

Children can begin to appreciate themselves for creative devising.
Makeshifting and worounging are teacher tracitions worth passing on. Early
childhood teacher ventually learn never to throw out anvthing safe until
thev see if children can find a use for it.

Emphasis on Variety of Attributes. Let'salertourselves tothe wavs we teach
children to value largeness in size and number, and start to do it differently.
When children are babies, a tavorite game is “So-v-o Big,” with the child
stretching up on tiptoes. Earlv childhood centers have games, finger plays, and
songs which are variations of this theme. Instead, how about " So-0-0 Compe-
tent” or “So-0-0 Verbal” ur " So-0-0 Able-t0-Do’’ or 7 So-0-0 Sman™ or “'So-0-0
Understanding” or "So-0-0 Loving™? At} of these attributes have maturing
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components and are signals of growth, tou. In the tall, we sav to chitdreawe
have not seen since spring. "My how vou've grown!” indicating their increase
in height. Is physical growth really the most socially acceprable source of pride
inoneself? Isn’t that what we teach children? No wonder older children have
some problems in self-acceptance when thew figure vut physical growth is not
valued in adolescents and adults. No wonder obesity is o national disease.

We let our values of size and number come through in other wavs, tou
“What a great, big picture you are making—that's tine.” Or. "Look at Aow
many pictures vou have muade! 1sn't that great.” (Give that child a medal fur
paper consumption? If it is so great there has o be a better reasor. than sheer
number.) Size and number are components of mansy phenomena. Size und
number vary naturally. Sorte trees are very small: some are verv lacge: most
are in between. Insects and fish produce manv eggs: birds produe few eggs:
most reptiles are sumewhere in between, These are number and dimension
learnings. The culiural overlav of valuing massiveness or numerousness
should be recognized and the attitude must change.

As child development persons, we value children’s growth highlv, We
work for it It isour goal. However, we need tu be sure we do not generalize that
allgrowthis progressordetine improvements by increasing number or size. Of
course a child’s growing is good. exciting, and beautiful swhen 1 is biological v
appropriate. It just does not deserve the social load we ask it 10 bear. The
feeling "L am good because Lgrow™ cancarry a voung child for s while, but it is
limited later un. when growth slows down What does a child do for the next
trick? In science, we should work on recognition of many self-attributes, mauns
aspects of growing. Let’s equally emphasize variety end diversity in size and
number and strengths in other attributes as well as physical growth. When
children get older. they learn 1o count and account. Then manvy quantitative
activities become possible: measuring, statistical prediction. mathematical
recordkeeping, ete. This is where size and number belong.

Useof Color. Wc have lore incarly chilahood education which has taught us
that children prefer bright . saturated, primany colors. Do thev? The literature
on voung children’s color preferences is thin and inconclusive. Masbe voung
children like bright colors in ail their goods for the same reason they “lik-"
selty baby foo d—because it pleases the aduits who buv it We saturate vouny
children with colors. Perhaps our own visual appetites tor vividness have
grown insaticale. It appears that way when we persist in coloring tood artifi-
ciallv to make it aore acceptable (or saleablei—cven when the safety of those
coloring agenis 1» questionable. Is breakfast cereal reallyv more appealing
when it resernbles a paint box? Did anvone ash vou whether vou like orsoge
cheese? Do vou know that no cheese in the world is naturally bright orange?
Learning (or re-learning) to see beautv in the soft natural colors of the carth's
materials mav be a realchallenge to adults. Itappears, since artificial coloring
materials and pracedures continue 1o be implicated as health and environ-
mental hazards, that we should take the challenge quickls and begin to with-
draw ourselves and children from the “preat color splurpe ™
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Conservation of Many Kinds

Modern child development persons may bx the only people in the world who
think of “conservation” as phenomena occtrring in the cognitive structuring
of children’s minds. Most people think of conservation activities as saving re-
sources and preserving the balances of ecosvstems. As I interpret it, these are
not basically different concepts. Conserving means saving. holding, presery-
ing. and protecting a condition, whether that condition is a species of animal
or an idea in your head. It can mean leaving a condition unchanged or atiend-
ing to changes that balance it. It can mean understanding an overail picture,
idea, or svstem and how changes help to keep things the same and in what
ways. Jean Piaget has drawn our attention to specific kinds of sensorimotor
conservations (identity, memory, object permanence, perceptual constancies,
etc.) and of operational conservations basca on reversibility (conservations of
number, quantity, volume, weight, etc.). Piaget (1971), psvchologist and
biologist, discusses analogies between biological conservations and human
intelligence conservations. David Elkind concludes from Piaget’s work:

The essence of the theory can be simply stated: the child discovers consen-ation—
permanence across appdrent change—with the aid of reason. It is by reasoning
aburs his experience that the child is able to overcome illusions and discover how
things reallv are. . . . By abetting the child's discovery of costsenations. we help
him establish the intellectieal security which is th. necessary starting point for
seeking out fresh eitcounters with the environmen:. The more the child becomes
aware of the truth inherent in the saving “abvavs changing, abwavs the same” the
more hewill look upon new experience as a challenge to Bis intelligence rather than
a threat 1o his existence. (1970, pp. 3-6J

Experiences wiih science and nature should be a challenge rather than a
threat. Before theyv “"discover conservation,” children could be imposed upon
by the very scal threats to the world of resource misuse and imbalances in
cvcles. Fear without understanding may result. Young children are not ready
for the full-blown environmental concepts of conservation and balances in
ecosystems. A teacher who consumes time and resources trving to teach chil-
dren something thev are not ready tolearn is in violation of guod conservation
practice.

Conservation of resources and of the earth’s svstems presumes the inclu-
sion of human activities in all the balance (or imbalance) equartions. These are
very complicated ideas, even for adults. It is hard to understand something so
vast, so awsome. It makes sense to assume children v illinderstand more fully
the need for replanting trees and preventing soil erosion when they know that
pouring water frum a short, fat container into a tall, thin one does not change
the amount of water—only the container. [t “saves” the water. However, chil -
dren enjoy planting a fir tree or putting the soil back in a hole they have dug.
These nature conservation activitivs are appropriate because they are enjoy-
able and productive activities. It seems logical that they are also good begin-
nings for later development of responsibility and stewardship of the earth. A
hole is not only to dig. but to refill. So is a strip mine.
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Look at a list of basic bivlogical coaservation practices: proper use of nat-
ural materials;'consumption based on need, not desire; replacement and recy-
cling; protection of resources: intelligent control of technology and produc-
tion; preservation of rare and endangered plants, animals, and ecosyvstems;
population control; preservation of diversity and variety inspecies and incul-
tures. Conservation means making sure the world is “alwavs changing. always
the same.” Children can learn cunservation practices as habits and as a rea-
sonable wayv of lifc—rot asa " cause.” They can learn through their own bodies
and in their own kitchens and backvards. Learning and understanding witl
take vears and vears of experience with materials and processes. You can
provide some of them. You can help by being very aware. You can help by
doing conservation activitics vourselt. You can help by knowing why vou do
them and being able and ready to discuss reasons.

Conservation of Paper

Use plustic dishes tor all tood service. Thev should be dishwasher-sate. i does
not use us many resources to wash dishes as it does 1o use disposable serviee.
Limit vour use of paper cups, plates, ete. Virtuallv sl paper comes from trees.
We cannot grow them as fast as we are using them— we keep dipping into the
reserves.

Keep a small werry cloth or conton hand toveel, hung by a tape loop, in the
bathroom or washing and personal grooming area. Each child should have a
hook labeled with his or her name and a svmbol i preferably of the individual's
own choice). Change the towels as needed, launder. and use for vears and
through several groups of children. Although laundering cloth is more work, iz
is better than using dispusable paper.

Each child can have a plastic (dishnvasher-satel cup with his or her ame and or
symbol on it. Fingernail polish works for lettering and lasts through a number
of washings: it can be renewed as needed. The cup s kept within the child's
reach and used exclusively for his or herowndrinks of water, A water fountain
that is readilv accessible is even better.

Use single-wipe, serall-size tissues for rrony noses. You may have toobtain them

" throughn a huspital supplier.

Use rags and spaonges for moppoig-up detnctiios,

Encourage children o wse both sides of craft paper of any kind.

Help children experiment with and learnt about paper as it is teed. Note that wax
or plastic coating aids water reteniion. What soaks through more casily, a
paper napkin or a brown bag? Soak newsprint and examine it Notice, when
someone is deing chalk-on-wet-paper crafts, how casily the paper tears. Try
fingerpainiing on various papers. Tabletops also work welt as o surfuce which
can be washed and reused. So does o slab of plastic-coated wood or composi-
tion board. Dryv paper that has been soaked und use it again. Helpchildren gain
a deep appreciation of paper—itis one of the items which mav be increasingly
rare and expensive within ther litetines.
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Encourage cer pools and walking pools among the tamilies and staff.

Temnon lights onlv when vou need them,

Celebrare and 160 sunshine: to dey clothes and sowels, 1o see fine details of a
projuct, io grow green plants, o enjoy .

Pluce rocks in the sto1 10r some toone. When wirm, they can be brought inside.
Helpchildren learnhow rocks, metals, cte. hold heat for a period of time. They
should learn about these substances in relation to the cold, 1oo.

Use appliunces only when necessan. Turn on a radio, record plaver, ortape-re-
corder only when children intend 1o listen atientively, Avoid using these de-
vices to provide “background music” ‘

Help children wnderstand heating and cooling processes.

Help clildren tnderstand energy-rest relations. What uses energy? What saves
energy? Young children will be only beginning to understand. You can help
them focus on rest and activity eveles.

Conservation of (. her Materials

Use tape of all tvpes sparingly. String is reusable: tape is not.

Use a metal dispenser with refill rolls if vou need vellophame or other paper-
plastic tzpe. Avoid buving tape on a plastic throwaway dispenser.

Avoid disposable ballpoing and jeli-tipe markers for children’s use—and NOLE
own. More matcerial is discarded than is used.

You and children ure good ar reusing plastic containers and bags. But do vou
aveid buving plastic in the first place? You should—it is not biodegradable
and is difficult to reevele.

Conservation of Water

Revere and respect water. All living creatures and plants need it. Children will
come to know its importance when adults begin to realize it Children already
know its delights—a goud basis for reverence.

Encourage drinks from the favcet or forntainwithosit running the sdter 1o et it
cotd”" It you and or children prefer cold water, keep i jug in the refrigerator.
This uses less energy and wastes no water.

Teach children tovse a sink stopper or plug. They canlearn to fit a basin of water
tor washing hands, cleaning, sponging, or plaving in. None of these activities
should be done under running water. Provide tubs, pails, and dishpans for
water activities. Carry any uncontaminated and unsoapy, but slightly used,
water to the garden it possible.

Teach children to thoh only after use. Flushing a toilet is not a plav activity. It
may use as much as six gallons per flush.

Use a basin of water 1o wash vegetables, peel potatoes. cte. with children. Never
do these activities under running tap water.,
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Conservation of Food

Food is Jor eating, but it is ulso for leaming. Ferreira (1973) gives a good intro-
duction and many activities for natural learning through natural food.

Chitdren must learn 1o respect and value food from the beginning and without
exception. This will mean some new thinking for some adults. Craft activities
should not be done witli edible substances which render the food inedible. This
does not mean that food cannut be played with—ii can; many activities can be
done with the foud as long as it stavs clean and is eaten eventuailyv. Careful
examination of a pile of dried peas, or even running-the-fingers-through, can
be a deiightful experience—before the peas go into the soup. But resgecting
food does mean that early childhood centers and parenmts of preschoolers
should avoid making plav dough and paste with flour, salt, cornstarch, soda,
or any other food combinations. That is going to be hard to change. Ceramic
clays(earthenware, stoneware, etc.) have much more satisfactory qualities for
the craft activities. If vou maintain clay well, it will 1ast for vears—and is cer-
tainly cheaper than foodstuffs. Buy vour paste. Use flour for a loaf of bread.
Avoid using potatoes or carrots for printing activites; printing can be done
with styrofoam wastes, rocks, concrete, or old iinoleum. Weed pods and inedi-
ble grasses, stems, and seeds make great collage material—but rice, barley,
corn, and dried beans should be cooked and eaten. Paint with water—save the
milk for the lunch table. Eat the macaroni and cranberries, and use plastic
wastes and dry weed pods for stringing and decorating.

Children do unders:and and share feelings of jov and satistaction through garden-
ing, harvesting, and eating their ovwn food. Help them also to share garden pre-
duce.

Teach appreciation for great variety, and help children experience new foods,
especially plant foods ..d sources of high vegetable protein—beans, peas,
sovbean products.

Save your food scraps fur pets or compost.

Cons.rvation of Soil

Think in terms of prudent land tese. Children should learn about farming. Most
food comes from the land. Urban children need special expericnces planned
for them.

Visita construction site with children. Note levels of soil and their differences in
the excavation. Sometimes children can sev these soil levels in holes they dig.
If possible, take samples from the levels. You might even try growing seeds in
your samples. The topsoil in an area which has not been dug previously is the
productive soil. As you watch a large bulldozer or mechanized shovel at work,
you will note the topsoil is turned over and lost in many construction projects,
New soil has to be brought from elsewhere for the landscaping. The world
cannot afford such wasteful practice very long.
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food and fiber well, is a distinctive resource. like wood and minerals. When
topsoil is destroved. buried. er croded, it cannot be rgplaned within many
human generations, if ever.

Examine kinds of soil: sand. humus, clav, gravel. loam mixtures. Children can
see and feel the differences. Compare them in good light and magnification.
Grow, or'try to grow. seeds in different soils. Purchase potting soil for plants.
How does it compare to samples of street dirt, plavground grit, alleyway
gravei, sandbox sand? "All dirt is not alike” should be a minimal vutcome
learned,
Food-growing should be an activity that takes first place where soil is good. Feople
can build houses and sprawling suburbs on poor quality land; good land

" should be saved 10 feed them.

Filter the run-off water after a rain. Sce what makes it "muddy.” It mav be vour
garden soil going down the drain. Rivers and streams are interesting filtering
and observing sites. too.

On e windy day. vou and children can lock ar what is actually blowing around. It
may be soit or pollutants—soot and other solid wastes. If a wind gust hits vour

sandpile. help children watchit. Watcha graveled alley or road ona windy day

or after a car drives bv. Look at what moves dirt around. What holds it in
place? Plants! You do not see clouds of dust rising from the lawn, or the forest,
or a midsummer bean field?

“feave a tabletop or some dark surface until i becomes very dustv. You and chil-

dren can then examine some of the dust; use a magnifier. What isit? Where do
vou suppose it comes from?

Examine, with children, the félters of vour furnace, air conditioner, or other air-
filtering svstem. See what is filtered from the air.

Changes, Chains, ard Sequences

All science action is change. Changes are interesting and lively. Children scem
to like changes, as long as thev are not too much or too disruptive. Sequences
are series of changes which depend on or relate to one another. Cyeles are
circular. spiral, or spherical sequences. either in fact or in their interconnee-
tions. Natural cveles are usually self-perpetuating.

I have discussed the different emphases environmental education re-
quires: learning about movements, changes, transitions, rclauonshnps and
linkages between phenomena. This is where the action is. Children begin to
put together systems of anticipation and expec tationsof changes (Is_ acs 1974).
This adds exciiement. Children learn about growth and dc\clopmcm These
are changes very close to themselves. They learn about metamorphoses, the
abrupt form changes in the developmert of some creatures such as frogs and
bu*terflies. Perhaps because thev are abrupt, dramatic, or surprising, these
changes are especially fascinating. Children learn about chemical and physi-
cal processes and changes, such as dissolving, solidifyving, condensing, float-
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ing, sinking. ¢etc. Combining ingredients may change them. Mixing flour into
the cookie dough changes the flour and the dough; neither will be the same
again. But mixing raisins into the dough does not work the same wav. You can
still pick out the raisins and have the dough plain. Children are pleased to
discover color changes when mixing paints or the texture changes tound
through kneading bread. Fat ;Ungcdls chicken broth gels. ice cubes melt.
Things can be made into other things, or thev can be treated, or changed.
Whenever vou are doing something like this with children, some science is
involved. Highlight ir.

Cause-and-cftectis the kind of relationship we think of when someone savs
“science.” These are not the only kinds of change sequences, but they are im-
portant cnes. Knowing the cause is going a long way toward solving a problem.
As children grow older, they become more interested in these relations.

If you track things back far enough in origin, vou will find naturai re-
sources being used, since all things in the world are made of natural rescurces.
But these long sequences in retrospedt are not right for voung children. If they
can see the cow being milked. they know. If they can shell and grind the
peanuts into peanut butter. they know. If thev can plant, harvest, and eat car-
rots, they know. Some sequences are easier to understand than others. You do
not have to teach a whole sequence. One link at a time still builds a sequence
eventually in a child’s experience.

Some narural changes and seqrences cast be absenved over d few minates, a few hours, ora
day. These shorter ones childrers will follow with great energy,

101 )
YOUNG .
CHILDREN
AND THE
ENVIRONMENT:
CHANGES



O

ERIC

Aruitoxt provided by Eic:

102

PERSONAL
ECOLOGY

Here are a few other ideas to help vou think about changes, chains, and

sequenices.

Plan-for the time regreired. Some natural changes and sequences can be ob-
served over a few minutes. a few hours, or a dav. These shorter ones children
will follow with great encrgy. Think about: the weather in a storm. an icicle
melting, shadows of persons, tulins blooming, mice having babies. robins

zking a nest. wetting smooth rocks to observe patterns, water running off
and awav aftera rain, a wet sidewalk drving in the sun, a pinwheel in the wind.
a balloon being blown up or deflated. Some changes and sequences take longer
and require repeated observations and some attention to long-term compari-
son activities: awtumn leaves turning color. voung guppies growing, a sweet
potato sending out vines and roots in water, trees budding and leafing, beans
sprouting, an old iron skillet rusting, mold growing on a lemon rind kept in a
warm dark place, dandelions budding-blooming-going-to-secd-and-blowing-
away. Here is where vour support, yvour own excitement, vour own sustained
interest, will help children continue with the experiente. or come back to it.

Help children leant where food comes from and what it is nade of. Food chains
are among the-most important sequences we know. Paveni et al. define a food
chain as “the transfer of food energy from plants, through a series of consum-.
ers, each being caten by another” (1974, p. 53). All food originates in plants,
which make the food from sunshine, water. and nutrients in the soil. The ham-
burger at lunch went through an extra consumer besides the plants (unless it
was made of sovbeans); the food chain was longer than the food chain for the
celery sticks. Generally, the longer the food ckain before it reaches the human,
the more energy it takes to produce the food (or the “less efficient " it is). Thisis
not something voung children will understand—but you should know about it.
Children do learn the basic components: All of our food comes from somie-
where; all can be traced back to plants; plants need water, light, and soil; cows
and sheep cat grass and grain; pigs, chickens, turkevs also cat grain; fish eat
water plants and small animal life in water (or fish food which is a substitute
made from a mixture of grains and animal products); humans do not generally
cat animals which cat other animals: plants produce great food varietyand we
increase the varicty by processing.

Do a lot of cooking with children. All of our food selection, preservation, prepa-
ration, and cooking activities are based on our knowledge of changes and se-
quences affecting foodstuffs. Either we want to bring about change, or we want
to prevent it, in our food. We chew food in order to change it. We wash food in
order to prevent change in it—or in us! There are many good sourcebooks giv-
ing suggestions for food activities with voung children, for example, Austin
Association for the Education of Young Children 1973, Carmichael 1969,
Mclntyre 1975¢, Ferreira 1973 If the children are older. and vou are ready for
intense science with food, see Science Experiments You Can Eat (Cobb 1972).
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Go back and read again abowu life skilis in the preceding sections. Every one of
these requires an understanding of changes and relationships. Pull vut some of
these processzs and list them, if onlv to give vourself a new point of view on
some old ideas. Start with breathing. seeing. hearing, feeling, tasting, smell-
ing, and sensing in every way.

Children can begin 1o lear the relation of energy 10 work and the need for rest.
Thev are related. Many preschoolers have already learned that food andfor rest
and/or air intake have some relation to their ability to play vigorously. Mostly
thev have been told, or have overheard remarks like “What did vou eat for
breakfast this morning?” or "Mayvbe if 1 got all that sleep, I could run fast too.”
Children associate heavy, fast breathing with running and jumping: If they
compzre one another’s panting, one another’s pulse, or one another’s
heartbeat (use a stethoscope if possible) before and after jumping. thev can
begin toknow that parts of their bodics besides their feet and legs are involved.
Another link is added to the sequence they will eventually understand.

Children may have learned that physical exercise makes them hungry.
Many of them seem to know that food helps them move. TV advertisers make
sure thev learn that lesson earlv. So, what makes a fish go? A tractor? A
radiater? Observations of themselves. adults, and other animals can contrib-
ute to the beginning of understanding of energy and activitv-rest cycles in
animals, humans, and plants. These cveles are vervy significant to well-being
and productivity. These experiences may even make rnore sense tochildrenin
scheduling their own rest than adult-enforced groop rest periods or naps.
What do people find restful? Exciting? What thir.gs huppen that make people
move fast? Children have inany observations which are pertinent. Help them
listen to different kinds of music. What do thev feel like doing—resting, or
moving around?

Think about mechanical. electrical, and solar energy. What work do thev do?
What makes a tricvcle go? A flashlight? A toothbrush? How does o saw work?
Why does the wood get warm? Feel the windowsill in the shadow, then feel the
one across the room in the sun. What are the differences in them? What are the
differences in a few drops of water placed in two plastic lids, one oncach win-
dowsill? Cover a small plant with a drinking glass and observe what happens.
With older children. place a full jar of water on a sunny windowsill. Mark the
waterline cach dav with a wax pencil, or do this with two similar jars, only
coverone tightlv. Do a variation in a graduated cvlinder so older children can
measure the water loss or replace the water loss at theend of the week, measur-
ing the replacement water with an evedropper. etc.

Children can begin 1o learn about healing and fixing—one link a: a time. Finding
out why someone is sick or why a top will not work are significant environmen-
tal prublem-solving activities. " What's wrong?"' is a human question to be pur-
sued with diligent attention. Often, in these unraveling processes. we track

“sequences. The sequence of behavier we call “diagnosis” or “troubleshooting”

is also known as scientific method.
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Cycle-Tricycle-Recycle

The concepts cf circular sequences and spherical systems are complex even for
aduits. But these ideas are basic to us and science. Friedrich Froebel thought
the child’s first toy object, or “gift” in a carefully graded sequence of experi-
ences, should be a ball. Balls, hoops, loops, wheels, tops—these all give tangi-
ble go-around experiences. For more sophisticated children, you could intro-
duce sequential stories, both continuous and discontinuous. A good $ource is
Arm-in-Arm by Remy Charlip (1969).

Am Isuggesting the child learns to conserve the world’s resources by turn-
ing a trike upside down and spinning a wheel? Yes, it is a good analogy. This
kind of experience may be fundamental to a later understanding. The earth is
essentially a ci....ed system of materials, and life on earth will iast only aslong
as.everything stays in circulation, in balance, and in sequence. Animbalanced
cycle, a population grown too large foritsfood or water supply, too muchof the
wrong kind of garbage for time and decomposers to handie—these are like a
flat tire or a wobbly wheel. They will not work very well or for very long.

Most of the recycling the children learn will be from your own activities
(Crase and Jenes 1974). Since young children are generally one-thing-at-a-
time people, the sequences and relationships of recycling may be too complex
for full understanding. But they can begin. Everything relates; maybe you can
provide one link. That's a start. You can certainly be aware of the potential
power of your example—we learn so much before we remember how or when.
Recycle everything you can. Be sure children share these activities and your
reasons for doing them. Here are d few activities children can share:

Do you recycle‘trash? Trash sorting is a good exercise in classification of mate-
rials for young children. What are the trash rules in your area? Why? Some
cities recycle glass, metals, and reusable paper. A few cities even burn trash
which cannot be economically recycled and use the energy from this processas
a power source. If you are not so fortunate, maybe you can locate a recycling
depot which will at least take bundled newspaperor flattened aluminum cans.
Be sure any old aluminum utensils or “disposable’’ frozen food containers are -
recycled. Make sure children know that anv recycled item will be used for

'some purpose, and that reuse is worth the work you must do to recycle the .

material. If you have nooutlet forrecycled trash in yourlocation, helpchildren
do this sorting activity occasionally if only for ease of handling the trash. It is
as meaningful as their sorting red and blue circles and squares, and it may
make more sense lateron.

Visit places where recycling classification activities go on: trash depots, bottle
depots, receiving rooms of Goodwill Industries or Salvation Army stores. Visit
neighborhood cooperative goods exchanges or secondhand services. Take
children to a household auction. If you do not have services which recycle -
clothing, household goods, furnishings, and tools, maybe families of your cen-
ter or neighborhood would like to start one.
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Ty s find eutlers for goods and food bevond vour needs. Children may be able to
save plate soraps tor someone's chickens or guats, for example.

Make a compost pde for vour garden. This consists of lavers of grass clippings,
leaves, or weeds lavered with soil and with vegetable and truit scraps, peel-
ings, and wastes, as well as pet manure, the dumpings from vour gerbil cage,
anu an occasional eggshell. Compust can be piled ina tenced enclosure away
from plav areas or kept in a barrel, It should be kept covered with a plastic
sheet during v season or in dry weather, Convpost has to “cure” for several
months—change needs time Older children wall take great interest in this
orgamic decomposition part of the vegetation ovele. It isa good way for them to
appreciate that organic material returns to the earth 1o renew it for new pro-
dutivity, completing the circular ovele,

Teach a rveresice for decomposers. Bacteria, molds, fungi, mushroons, and
some other plants are natural recsclers They are the torms of hite whach break
down and use "wastes.” or materials other forms ol bfe discard . Some make
nutrients w hich envich the soil without hanming the waterwavs,

Feacha respect for animal wd umas feces. Manure, bowel movements, ammatl
deposits—-by whatever cultturally approprate terms parents and teachers
wish toeall them —are anessential part of health and ol life's foud oveles. They
wre a part of tood chains bor decomposers, They are an organic resource our
saciety has been stow to acknow ledge . Children should learn these substances
are much mare sigmiicant to hfe than they are sources of bathroom humor.
The v lue of manure and dead ammal matenials as sail enrchment has been
known for conturies e mans cultures with successful, healthy patterns of hiy-
tag. I properly recvdded manure can morcase food productinity and maintan
natural balances Childven can at feast learn it has value

Batance Is Beautitul

The aesthetic s alue of a fanmomious relatonshp oms annersally pleasing to
hurmarns. We Like ssstems sohch ssorh simoothiy and well We find oy incalm-
tess, ina good match, or mequilibriam, Balance tsimportant. Children learn
of balance as thes pull to a stand and start to watk They cxperiment with
werght distiibuacion ard compensation as they sway back and torth to keep
standimg. Natural svstems work in mvsch the same wan

Pollution w a substance vt of placy and out of control. Pollution means
wubstantial imbalance Al forms of bife sutter in a poliuted system. Bevause of
ecatber education eftort« and pubbaaty man. elementary Cheldeen use “hitter”
ot “pothution as catchall terms for all of the eavironmental evils they know,
Certaints the current supphes of air water | fod, and land are cromded wita
substances sourds, and temperatures w hic b do m belong there. As t pownted
out in Chapter Three, there are many fwzards i children’s enviconments,
Sorme of them are unnatural, put there by humans. Children can learn to pro-
teut themselves to some extent. Indo ng so they are alsw learning about poliu-
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tion and balance. Here are o tew activites whach tocas on pollation and s
avoidance or corredtion

Wavh all commercral vionpachaeed tood drercagidy, ospecially fruants and vepe-
tables. Mot of thesw coops are growen with Chemicals added Posticades are
substames which poison posts, usaally wsects Herbadides are vhemacals
which kall weeds and discourage undesirabde plane growth. We shdadd siiom
sensibie caution waith wrnverme shich doestrons s torm ol hile, We should
quecion the elfects of any siwh product anather formisot Ble espoataliy vonmng
Lite

Othserve with chuddren ain sources of s poflutions v vonr ared Watch heavs
exhaust trom an automoniboespecath i vou can sec it condense and spatter
on the snow or under the bumper. but heep children awany o the source. |
vor have aview b your ity or ncaighborhood sobae datk sonobs arcasof un

Car vou trace the sources? Do some Cheroabs and pasesin the we hurt so
fose or eves? That's potlutun

Wipe the Jecres ot a irec o abrad g ek o oemoar a biea recnworidias e
trosae ov clods Compase this towipedieavesat thesame kimd ol tree pros s i
An oarca avwany tronn trathie Bopollution s hoany noone arca sou wal God
potneable ditlererioes

oo wic ot tohe CAbdeesy v s s old Bacdden s or sncasiion nr being wodb !
Or sandpapet a snat! swoctnon of the stone tran of ao obd baddeng near o basy
street. The socumualationny carhan compound from she win can be astoud

g B soot oal and othes potluranss ot e o v

"

Feach ohildresy wbona Gisedoes wnd wee polivioss We teach daldven momanm
wans that dievcases ot fromm miacroos gamisims We mdicr Tpermis T we hanve
peoy. ' tse endy then o cupes and tocthbnashes we dispose of nose tessaes
wecovet sneezes artd Cotghs s we reach i so s waevs that resparatorns dis
casesarcaarbotne Good Now how about the discases and conditions strong!y
v tated withan poltiutun® Thev are many st deadhv We know abwsut Tung
cancer. pulmonasy emphivaema bronchiab asthuna and Chrote bronctes -
Bt to mention dizzines beadaches e mitanons, blucred vison detaved
refleves, corema stong hoancer intant maottabing aed diccaptson of nosal
Child derclopment (Fasvoms ot ol 197340 10 weems reason enoagh o do o somes
thing aboat an polluton. oo Green the approprste o stimulus,
there are o ohoous technodoegcal Bithonlte s imvelvod i soluing ans pollue
ton problem: (Moughey 1971 p 3 Thoere ane thangs soageanado e add fion
1o grosep actrens and palatn af pressures

Nrroorels diconrage vy i vone daldveo s cemner i adl fienes Smobang
pollute air. Furthesmore, As aresult of anomal experniments it s saspedied
that pollutants act svonergistcally s that mbaling a myadure of tao poliatants
will have five gr s times the oftect of inhaling oher o anels T 1Poughes
1971, p. 329 This mcans o adults smoke in envronments which are alreads
soimew hat podiuted by wastes the combinatmon is mug hwornse than oher pol

tutant alone or than st adding
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At votcare dotng o fdiering, swvthig, or Lahing-apart aoincy, chiddren can
also b asvare of poliveanis, sibstanc oy wluch do o befene . Fifters on exhaust
fans or unrolied flter Gearette butes el the tale

Chuldrev can leara e ditference benveen steant or tog aid are sl b o deick sweith
selid partiches, simoke . aomnd ather pollicanrs. Fog and team revert toaater: the
will leave a titter woet but Aean. Podlsied ane can be tiltered but Teaves bliaca -
brownor vellow ish <obids Biltermg s only one solution ta the probleny but oo
children can understand . it vou know porsons who awear air mashs, that is o
tvpe of tiler too
A Frddrert leara whiat dis solvony sncans, clies canr adso realize wioiy products de
not disselve. or doonor dessofee complercdy Fhgh use of paper products can
pollute warcrwans and the eccan, as wetl as clog sewer lines. Hetp children
pour a Dier ob water through o sicve. Soak a barze wad of tailet paper inthe
water for adiy ar twe Pour the water throagh a sicve sgain, You will begin to
see what s happening to the obicher accan waters. Ty it with other kinas ot
paper

Encourage children toexpeniment and compare. What wall happen tosix
ot jars of water on the wiadowsdd d childdreen add asmall amount ol ~soid 1o
o sorape a plate ot food scraps mto one. put aowasd of new spaper into vie,
mey detergents inta one. add o Bitde bre ot all these substamces imto one, and
Jeave nne adote. Youvould hedp chiddien remember 1o obsey vee= ok ot and
sttt thore Convoc tions every day These we the same things which poanto
water sewage svatorms Which ooe could vou poas o vour tish tank?

Chodlvorr vecd no obawerve and bvov sk orlaorsdbvearer dosvot msy Ihvou are walk.
s along alrost aeny shorehee soth chddien vou many have a chanee to ahe
serveorh scin Bt chunks ob pachace or sovwage ortuam from detergents In
the city walk aarh children o ownd o parkaing tot aher ooraan, Note the ol
spudis water sunalt om the vy caddaces and pasoline rainbows an the
puddies

N mngtenrgls v ot codor o ey sanre Ao o Sonmie colors are Utast)”
micarsng thes have boevome o stronghy bnad oo the tabae, paper, food o
whatever they arevolonmg that they donor dissolue ortade inwater Children
v oapenment sarth aored cotiton kit o piece o real indigo blue denon,
pedvestor fabros ore Soak scattie crepwe papaot ol wore color added hot doges,
somic e Chomals sre baomidoss but some e porsonons A thiswrinng the
controversyever Red e So 2 andbrages Bohas hoenused i mans toods by
Apears 1o prosent sorioads healthoniske

Foubt oose research s anderaany 1o assoss the wisdom of burmmy farge
winronnts of puper which contams cadmmnn vellown the boeht vellow dve
paper stonh and proaters ok Chiddren canand shoald ase codors and Tearn
abrat colors o mivmg thar onan paanis and tood colornims < Thoey shoald also
e e that cating sachemg ons ete vodored paper cow = e dangerous, Re-
soaty honthe chrecisod artrhoat codor and other additnes o dhildren's toods
has lready rarsesd sonons questisns copeanadby o relation 1o the dramatse
e ase 1 B oerac ity condimons i hilldrens Boughes preoted out in 1971
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there were one-half mitlion differens food additives. You should watch for re-
ports of rescarch findings concerning additives. Meanwhile, help children
understand additives and compounds and colors.

Evert very voung children understand nickin, up hiter Children can be encour-
aged to take two bags on their watk or ficld rrip, one for treasures and one for
trash. Cleanup activities of anv sort have an envirommental rationale. Help
children understand it. They should also learn the need to wash their hands
after handling polluted material,

Noise ts @ pollutans  Unlike air, water, and land poitutants, noise 1s not tangi-
ble. Itisa wasie product whichoccursonly asexcess energs in the air’ (Pavoni
et al. 1974, p. 212). Excessive noise can, however, cause hearing impairment
and loss. Tt vcan damage the cars of humans and other animals. It appears to
affect sleep potterns and body processes. It increases psvehological tension,
promotes fatigue. and interteres with performancs of mental tasks. Children
have ended up on the defensive about noise: they may have the idea that their
OWN nOIse 15 a Major source of adult irriadion. Actually, it is pot high on the
list—compared to jackhammers or jet airplanes. Children need to know more
about sounds in order to understand noise. which is unwanted wound. Some
suggested activities are

¢ Help children make tape-recordings of sounds of their oswn choosing, in-
doors and ouidoors Problems of background noise and interference come
up—that is good. Help children discover conditions necessar to do an eftee-
tive recording Help them analvze the components and levels of various con-
trirators to the back zround notse. How does one tind or create a quict olace?
(That should be under survival <killsh :

o Fovus ubservations on various animal sounds. Fovus on various animals’
respostaes to various sounds. Do thev raise thewr heads, turn, stav still, twatch
ears or noses, make sounds which seem 1o be answering? Do certain sounds
seern frightening? How do people isten? How do people respond to sounds?

¢ Encourage experimentation with sounds. Feel cach other’s throats while
talking, singig. humming, shoutng. laughing Talk through shoert and long
paper rolls Make and use a megaphone. Listen to and examine various musi-
calinstruments. Try to help chiidren figure out how they work. Beat drums:
put paper clips, beads. or other small objects on the drum head and beat again
Blow up a balivon and release che air, pulling the opening into a slit. more
tightlv. thenmore loosely tovan the sound. When some child learns to whistle
is a good time to think about whistles and whistling. Make whistles: examine
various kinds of w histles 1o see how they work: listen to whistling animals and
birds.

® You would not deliberately set up anvy situation to startle a child, of
course. But it mav happen that Jill slams a box of bocks down en a table and
the sharp noise startles Joey. You have an opportusity te point out that hu-
mans react in a certain wav to a noise thev are not expecting. The whole body
“jumps”—muscles tighten, breathing and heart rate increase. Some noise
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pollution is from such sharp. sudden suunds; these are the body stresses which
result. Once you know what caused the nouise, or hear it repeatedlv. it nolonger
has that effect.

Overpopudaiion is another kind of imbalunce. All forms of life are related: all
contribute to the balance of the biological svstem of which thev are a part. If
one kind of life outdoes the others, it makes waves which can drown the sys-
tem. Usually, natural processes bring things into balance again—one way or
another. This mav be what happens when children plant 385 carrot seeds ina
one-pound plastic butter container. How many come up? How many can that
amount of soil feed and support so they grow to be carrots? Planting varyving
numbers of seeds. beans. eic., and noting how many sprout, then how many
seedlings mature, is a good population experiment for children. Observing
how large plants. trees, and shrubs grow can be enlightening. Many seedlings
start, butonly a few trees grow ina small patch of ground. Rodent cannibalism
is a harsh lesson, and not advised tor voung children. A large and increasing
number of mice in a small cage will probably eat cach other even though there
is znough tood available for all. This is a dramatic example of overpopulation
SITCHSwS.

Older children are ardent census-takers when thev learn to count. They
can count the number of plants or insects of a specitied type ina given area.
Compare the number o <damdelions in a square meter of vacant lot ground to
the number in the sand area on the north side of the school building. Help
children analvee the conditions for growth in two arcas with very different
population numbers.

Imbalance is ugly and frightening. We do not want children to be
frightened. but vast numbers of adults whoare scared could accomplish some-
thing. Fighting environmental disharmonv—-pollution, waste, vverconsump-
tion--1s a most notable and neglected form of child advevacy. If we can fight
this une successfully. all of vur children mav still have some choices when they
grow up, chowes they can make i good health,

Ecosystems

Balance i beautiful. When an ccosvatens s harmonious, all forms of life
flourish. An ecosvsterm is a community of living things interacting with cach
other and with their nonliving environment. An ecosystem includes energy,
food. living organisms, and such factors as light'darkness, water'dryness, air,
temperature, the swelt of the land, or currents of water. Tt mav be anccosvstem
on or under the land. in the ocean, or in fresh water. You and children share
onie. You sometimes e xperience others: the park, the vacant lot, the downtown
area. the suburbs, the farmer’s ficlds. the mountains. the deserts, the forests,
cte.

It would be logical to assurie that the concept of evosystem, with all of its
intricate patterns and relations, would be a difficult one for children. It scems
likely that thorvugh understanding of ecology (the studv of evosystems)and its
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methods requires maturity. However, voung children, because of their own
natural egocentrism, seem to presume the environment is there for the in-
teracting. They begin to identify the significant eco-elements carly in their
lives. The importance of their dailv food, sleep, and activity routines; their
reliance on known persons. things, and places; their attentions to small de-
tails; and their knowledge of what is right and proper, like the sun being in the
sky. suggest the world as thev know it. These are all ecologically significant
categories, too. Increasing the focus on interrelationships is part ot the teach-
ing jcb. We can also begin to emphasize the total concept of ecosystem, even
though it, too, takes a long time to develop. It is another version of what we
have called “a child’s world.”

One of the best ecology teaching devices is to help children recreate life
conditions. You do this in manv wavs when vou facilitate plav. What would
happen if there was no housckeeping area in vour center and vou said to the
children, "We want to set up a place right in this space to be like a little house
or apartment to playv in. What will we necd to put in here?” Or. what would
happen if vou placed only a small inventory of homemaking equipment v a
pile and let the children set it up and let therr activities and comments suggest
additions? Or what if the children arrived at kindergarten on a particular
morning and vou said, " Look what ! bought tor us a1 the pet store. This heauti-
ful hizard is called a chamelean.” Then, atter time for lots of turns and investi-
gation, guestions of habitat mav arise. If thev don't vou could sav, " You know
chameleons are desert animals. We are going to have to make ours a special
place 1o live. How can we make a desert in Ames, Towa?”

Or. what if a group of primary children have decided to do a Hans»l and
Gretel theme with puppets. First they need to fix the puppet theater st to
depict a forest. What du vou need for a forest? Or, what if som sone gives your
daughter a jar full of guppics for her birthdav? How do vou set up an
aquarium, with children, so vou all understand the essential elements and
conditions for the fish to survive and thrive? Or. suppose at the dav care center,
children are plaving in wet sand. " This is a big castlie!” Mac announces. You
might sav. " Yes, that's a good job.” If vou want to stimulate further construc-
tive planniag on Mac’s part, instead of asking if he can make it bigger, ask
“Where is vour castle located. Mac? What kind of place is around it?”

If we focus on eeosvstems, on ecological thinking, on a wovld in balance,
we will do some things differently, We will not do all of the arranging for the
children: we will do some of 1t wirh them. Even the room arrangement has
imany aspects of ecological science. You have been waiting along time to get a
piece of carpeting. Now, can the children help figure out where to put it? Can
thev experiment dropping blocks un the bare floor, then un the carpet? Can
they tape-record the.two experiences and resample them?

We will place not unlv cars and trucks near the block area, but also small
sets of community people, furniture. plavground equipment, signs. street-
lights, trees, grass, and other regulatory devices of community interaction,
You can make sets of these by gluing magazine cutouts to cardboard—
children can help. I remember, especially with older children, their jovs in
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nderstand the essential

v - - o j .
How do you set up an aquarisum, with children. so thar vou all u
elements ard conditions for the fish to survive and thrive?

recreating life scenes with miniatures—farm sets, gas stations, doll houses,
railroad stations, and trains. Older children enjov making dioramas, minia-
ture scenes such as museums sometimes use.

Toddlers will not be interested in these elaborations in the name of ecol-
ogy. But theyv will enjoyv activities concerning things-in-their-appropriate-
places: things-which-fit-in-a-certain-way: things-which-work: things-which-
have-naiiies; etc. These are ecology activities, 1oo.
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If vou want 10 bring ccology to vour center and vour children, vou will
spend a lot of time with aguariums, terrariums, planters, and large animal
cages which recreate sume of the pets’ native conditions. Anvef these can be an
ccosvitem inand ot itself You may have the luxury of raising vour gerbil col-
ony in a big, deep sandbox, where these desert creatures can tunnel and house
themiselves in burrows and leap about with case. You can buy, but also make,
ant farms. Or trv an carthworm farm, in a deep, lavge glass jar with ficavy
paper rolled inside, and the worms in their moist carth. around the area in

between. You mav need to raise mealworms for that chameleon (speaking of

food chains), keeping them in moist vermiculite inaglass jar, plastic shelf box,
or sheet cake pan with lid, air holes, und light source. Feed theim cereal, unsug-
ared and uncolored. Be sure to guide children to think about and help plan the

combination of elements wWhich make any of these svstems work. (Some of

these suggestions are from Meisels 1975)

What if the svstems do not work? If vou water vour cactus three times a
dav, {t will dic. ¥ three children cach water it once a dav, it will dic. too. You
v learn the hard way that some conditions are verv specific for living things,
(I recently heard of a Vermont teacher who guided her third-graders to wateh
the newspapers tor reports of the weather in Phoenix, Arizona. When it rained
in Phoenix, the Vermont children watered their cactus ) B a plant or agimal
dies, we want to think about why, We want to help children learn from this
experience and correct the conditions, if the conditions had anvthing to do
with the death. Then try agzain. That would be important to the children, too.
Growth is based on haviug another opportunity,
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PERSONAL 6 1C | , N .
ECOLOGY especially on the playground.

First—look at the play vard as an ecological environmer . What does that mean? In
an ecological system elements are interdependent, relate 1o and grow with each
other. How does that relute to clildren and a play area? The people (children and
adults), growing things, materials and objects are the clements. Interdependence,
for example, would include the tree that provides shade for the people and the
people who see that the tree receives water for growth: the need to dig inthe ground
and the need of seeds to be planted in well loosened soil; or the preference to
walk on grass instead of imud and simple care of grass to keep 1t alive. Relat ingand
interacting couldd include bruising a toe when a rock is dropped (plus leaming
. abour graviry and weight); watching a small biid become a yellow flower (and
learning about time and waiting), hearing the sound of wind in the pine trees;
digging, planting a seed—then finallv eating a radish: tinding an earthvvorm,
warching it wiggle aned even finding it stops wiggling forever if it is left on a hot
sidewalk; feeling the coldness of water and discovering the shape on which it is
poured, and how it acts 1o change the shape of sand und sorl (Carson 1965), Relat-
ing and nteracting can include ignoring aid destroving a5 well av caring and

enfoving.
Caringand enjoving hegin with knowing all elements of the ecological svstem. 1
the “ecology” 1s the play vard. then we must knowe the plants, materials and
objects—rheir potentiais and their prrpose —just as we know the children. Adules
, are responstble for arganizing the ecology so that children cant be active and pur-
. sue their interests: so thev can identify, e and help care for the elements in their
environment as part of the plav tvpreal of childeen af a particidar ave, (Fishern.d.)
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I began with the purpose of making us all more aware of the science around us
and presenting ways in which teachers can guide science ex¥periences in order
to enhance children’s learning. I have emphasized not only the nature of sci-
ence, but-also the science of nature. I have suggested concentration on experi-
ence with natural materials, many forms of life and their sustenance, and en-
vironmental dynamics. Young children, because of their natures, are signifi-
cant activists in the education and learning processes which are also the pro-
cesses of scieniific method. Early childhood education is based on the science
of human development. Since science forms a basis for this educational ap-
proach, and since development as we know it provides the rationale, science
experiences of many kinds make congenial curriculum.

Children are important. Teachers are important. Science is important.
The content of the science curriculum for carly childhood centers and homes
should be based on individual children themselves. The personal ecology of
each child is the basic science from which all other science understandings
grow. From each child’s science with her or his environment will come the
experiences which can accumulate as survival skills and as environmental
awareness and responsibility. .

I'nave discussed some teaching techniques or methods which can sponsor
the processes of growth, development, and science learning all at the same
time. Because science planning is often an area of curriculum that teachers
bemoan, I suggest upending old practices in the name of new science for new
children. There are ideas for vou to change it, switch it around, do it dif-
ferently, refresh it—or try it. The results for children. and potentially for your-
self as well, will be worth the effort. Adults seem to be able to drop outmoded
propricties by the wayside and can also find ways to expand experience and
knowledge, therefore comfort, as teachers. That wav, “doing what is comfort-
able” for the teacher does not become a limitation on the growth of children’s
minds and bodies. '

I have presented some comnmunity resource ideas and printed references
and have also urged yvou to think about using many vears of recorded scientific
investigation, folklore, and the commonsense conclusions from the experi-
ences of generations of mature. intelligent human being: all over the world
and in many. many cultures, as a composite science. Let's draw on all of these
for contemporary science experiences for children. Science is lore that is true,
that is repeatable and reliable and reasonable, that works. Early childhood
science can make the bonds between natural and vicarious experiences, too:
between periwinkles and pictures, robins and records, bugs and books, sand-
hills and stories. Science can bring manv kinds of experiences together.

Science experiences can add momentum to our goal of helping children
understand, enjoy, and cope with their lives and their environments in the
present and in the future. Science demonstrates the survival value and biolog-
ical necessity of balance, sarmonv, interdependence, and cooperation among
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all the living inhabitants of the carth, both plant and animal—including hu-
man. Perhaps it human beings begin to learn this while thev are very voung.
they willfind that happiness, productive fultitiment, comfort, and survival are
not mutually exclusive.

Science is a wav of doing things and solving problems. Itis a stvle which
leads a person to wonder, to seek, to discover, to know, and then to wonder
anew. Itis a stvle inwhich goud teelings of oy, excitement, and beauty accom-
pany these active interactions with one’s world. Not only children but adults
can experience science. It is a wav of life.

17
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Some Common Poisonous Plants™

Not every poisonous plant s included nthis Chant becanse the Bist 1w wamphy too long

There are at least 700 «pecies of plantsinthe U nited States and Canado that we known
1

1o have caused death or llness

Plant

House Plants
Calla

Castor beat

Lrclamen

Dicflenbachia
tdumbeanc!
caiadium,

elechant’s car,

<

some philodendrons

Rosary pee
Lpequirits teas
sl’dbwvm.»"

precatory beant

Flower Garden Plants

A anute
micsekatrennd

Toxic Part

Rhisome

Seeds

Tubwes

Al parts

Sovds

Riwtn thawess

leaves sevds

Symptoms wnd Comment

Burnor mouiicand thiooat AERAPE TR P
Bty senmalion 30 meeuth ool
throst Sevore vienuting arsd diarthea
it iaisians hidney damage One or
Taos bicans i tead the othad dose tor

adults
Fron st

Serere burning of mucous mermbranes
Stamonth toneae hps and throat
Hauswa veanting Juanhea, saling
tior tate Jditent svstorms effents:

L EEY b become umn!cﬁ:gxbiv
Pxeath b oacuried when fissues st
N ko ob Tongue are swellod anad bluck
2l passape (o throat Sap brom dict
forihay b s s tally feaxag opwn

'

Aony the most faghly tovw ot natu
tat materials Sovete gasiientestizid
sntatnn gieonadimation parabyvse,
Abdorninad pais cotniting, wsare
Jdrarheas codd saeats drowsiness
wiah pubae citcudatony collapse
catira hewsolv i anemsa Less than
ane sevd it thaorong by Choseed s

creaigh o Rl an adal

Rosthomsness salivatiog Dausa vesn
pna v o Although people hase
Jieed atter cating senadl amonnts at
gatden auortile] poasorang trortat s

Bt LT

*Adapted from A New Look at Puisonous Plant  Fuesds Sujen Mugazine, Natonal Satet Coun-
ool Texas Duv Cure 280March 19711 9 12 7 Plewowe Don't Eat theFlowers. Georgrs Depariment ot

Human Resources. Division of Physical Health

Puoisonods Plants” compiled ha Gus L

Hartman. M D and authot s nources The intormation contaned i this chart Sas been compbed
from sources behieved 1o be rehable and o represent the hest cattent opurien un the satipedt
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Planmt

Auntumn crocus

Dutchman’s
breeches (bleeding
heart)

Four o'clock

Hyacinth,
AACISsuUs,

daffodit

Foxglove

ins

Joagqul

Lackspur,
delphimium

Lilv-u-thevalles

Nicotiana. wild
and cultivated

Toxic Part

All parts,
especialiy bulbs

Berres

Al parts

Rauts, sceds

Bulbs

All parts,
especially feunes
flowers, seeds

Underground
rhi e,

alwo den t‘“i}pt‘d
leaves. leshs
pOrtions  ste

Bulbs

All parts
vaprecially weeds,
voung plant leases

Al parts
rspcg_l,{”h ‘('d Lo~
flowess frut

tred berriess

L('.;l oS

Symptems and Comment

Burning paiu m mouth, gastromtesn-
¢ ¥
nalarnitation Cheldren hae ¢ been
puisaned by cating Towers

Poisastioas

No human poesonings or deuths but o
recnnd of tovactis fur Iivestoa k os
warning that garden species nun b
dangerous

Poasois s

Digestive upst mviuding nausea,
vonuting trembling, and diarrhes
when caten even in small amounts
Mun be fatal

One of the suurces of the drug digs-
talis. Mav cause dangerousiv rregu-
iar heartbeat. digestive upset, vomit-
ing, diarrhea, abdomunal pain, severe
headuche trempes, and mentz! . onfu-
~won Comvulsions and death a.
omsible

Scvere digestine epset trom moderate
sty of s alon ated or waid srrses,
vomting and diar hea Juice Causes
bisters o lips and mouth

Vourating wnd diarthea trembling

v be futal Burmng sensation of
ot th and skn vomting, low Bloud
prossare weah pulse, comulsions,

In moderate amounts can LAUSY LF
repude s beartheat digestine apaet,
vesmiting, and miental Confusion

Nutvous svmptoms Porsonous o e
thal ameunts can be chtamed from
ngestion of cured smoking or Chew -
tng tohucco. trom fohage of fietd.
prow a tobaccn of trom toliage of gas-
denavartety Hlowening tobacco o
stcutianal
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Pimpernel All parts

Pinks Seeds

Snow on the All parts,
mountain capecially leaves.

sap. hooey made
from nectar

Spider lily Bulbs

Star ¢f Bethichem Bulbs

Sweet pea Seeds

Tulip Bulbs

Vegetable Garden P'zats

Eggplant All parts exvept tnunt
Putato Vines. sprouts {green

parts). spuiled tubers

Rhubarb Leaf blade
Sweet putato Leaves and stemy
Tomato Leaves

O
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Symptoms and Comment

Puisanous.
Poisonous.

Scvere trritation of mouth, vumiting
and diarrhea. dermatins, blindness.

Poisunous.
Vomiting and nervous excitement.

Paralysis. weak pulse, shallow
breathing. convulsions.

Vomiting. diarthea. ventral nervous
system depression

Fever. flushing. dnv mouth. dilatation
of pup:ils

Death has uccured from cating green
parts. To prevent poisoning from
sunburned tubers. green spots should
be removed before cooking. Discard
spoiled potatoes. Vomiting and
diarrhea. headache, shock, circulatory
and respiratory depression.

Scveral deaths from eating 1aw or
cooked leaves. Abdominal pains, vom-
iting and diarrhea. burning of mouth,
ulcers of mouth and esophagus, and
vonvulsions a few howrs after inges-
tion. Without treatment, death or
permanent kidney damage may oc-
wur

Vomiting. diarrhea. cvanosis, labored
respitation, convulsions .

Hemolysis. apathy, drossiness, sali-
vation, labured respiration, paralysis.
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Plant Toxic Part Symptoms sand Comment APPENDIX
Agave Leaves Hepatitis, jaundice. coma. death

Dermatitis, Kidnes damage.
Amarsilis Bulb- Vomiung. darrhea tremor . conval-

SO0
Atropa belladonna All parts, espediativ Feser. rapid heartbeat, dilation ot

black berres pupils. skin flushed, hot and drv .

Three berries were fatal 1o one child.
Bird of paradise, Seeds and pods T Vomiting. diarrhea. dizziness,
puinciana drowsiness.
Box Leaves, twigs Vomiung darrhea convulsions

Camera (red sagei

Caroling jessamsne,
vellow jessarmune.
wild vellow
jessamine

Commeon privet

Christmas rose
Cone flower
Crown ot thorns

Daphne

Enghsh i

Gulden chamm
{laburnum

ERIC
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Green herries

All parts. vspeaialiy

Howers, leaves

Black or hlue wax-
soated bernies feaves

Rausts sap, vates

Al pares

Sap

All po s ospevialiy
berries comrmmonty

red. but uther colors an
vanious speciest bark

Bortus deaves

Sevadn pods Howers

126

Futal Affects lungs, hidnevs, heart,
amd nervous svaiem.

Vomiting and diarrhea . convulsions.
Poisuned Children who suched nectar
trom flowers. Mayv cause Cepression
tollowed by death through resparators
tatlure. Hones from nectar also
thought to have cau~:d three deaths

Causes gastric irritation und vomt-
my diarrhea. headache. shock, circo-
latory and respiratory depression

Vomsting, duarrhea, contral nervous
svstem depression

Abdonusal panm incoutdination, cens
Ul e vous sSVAlem svmptorms

Swething of tongue, nueoth and
throat, vamating and diarrhea

A tow berries van catse burming o
ulceratton i digestive tract. Abdon-
nal pan vonuring, hloods diarthea.
weakness comaulsioms Deathcanre:
sult

Excitement, dvarrhea, difhanh
hreathing, and eventuslh coma
Death can result

Excttement intestinal irritation s
vere naused with Comvulsions and
wotna. Mav by fatal
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Jasmine

Lantana

Morning glors

Olcander

Scotch broom

Spanish bavounct

Virginia creeper

Water hilv

Wistena

Yew

Toxic Part

All parts

Berries

Unripe greemish-blue or

black berries

Secds

All parts. espevially
leaves. branches. nectar

of flumers

Seeds, leaves

Rty

Berries

All parts

Seeds, pods

All parts. especially
berries. needles, bark,

seeds

127

Symptoms and Comment

¢ Suses salivation. nausea, vomiiing.
anoresia. weakness, difficult or la-
bured revpiration. ataxia. and depres-
sion. " Tea™ made from two ounces of
leaves produced human puisoning.
May be fatal.

Fatal. Digestive disturbance and ner-
vous svmploms.

Can be lethal to children through
muswular weakness and circulatory
collapse. Less severe cases experence
gastrointestinal irritation, vomiting.
and diarrhea.

Nausca. hallucinations, psvehotic
reaction

Extremely poisonous. Affects heart
and digestive system. Vomiting. ab-
dominal pain, dizziness, slow and ir-
regular heartbeat. dilation of pupils.
bloody diarrhea. respiratory
paralveis. Has caused death. even
from meat roasted on its branches. A
few deaves can kill a human being.

Weak pulse, intestinal paralvsis,
weakness, low blood pressure.

Puisunous.

Vomiting and diarrhea. Two deaths
have been reported.

Death reported in animals,

Trae or two seeds may cause mild to
severe gastrointustinal disturbances
requiring hospitahization. Severe
vomiting and diarrhea. collapse.
However, with treatment recovery
occurs in 24 hours. No fatalities
recorded.

Ingestion of English or Japanese vew
lolizge may cause sudden death as al-
kaloid weakens and eventually stops
heart. Vomiting and diarrhea. dilated
pupils. muscular weakness, coma.
convulsions. Small amounts may
cause trembling and difficulty in
breathing.
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Plant

Trees and Shrubs

Appic. crabapple

Apricot

Avuwcado

Black luwcust

Buckeve, horsechestnut

Buckthorn

Cashew

Chinaberry tree

Elderberny

“Hydrangea

Jatropha (purge nut.
curcas bean, peregring
psschic nun

Mango

Toxic Part

Seeds

Kernels

Leaves

Bark. folusge. voung
twigs, seeds, sprouts

Sprouts, nuts, jeaves,
flomers

Leases, berries

Husk of nut

Boeroes

All partsicxeept 1ipe

betties and tlowers,

(SN tally 10018, sterms

Leaves, buds

Sceds, ot

Frait skin tree sap,
thm e pedieed

1238

Symptoms and Comment .

Rupid respiration, groping. convu!-
siens. coma It eaten i farge quan-
tity . can cause death. One man died
alter cating a cuptul

Rapid respiration, gasping. convul-
siuns. coma.

Death reported in animals.

Digestive upset, vumiting, weakness,
depression have ovcurred from Inges-
tion of the soft bark Seeds may also
be toxic to children.

Digestive upset and nervous
svmptams (confusion, etc.), muscular
twatching, weakness, incourdination,
dilation of pupils, vomiting and
diarrhea, central nervous svstem de-
pression. Has kitled children.

Severe durrhcu

brritant il wath elfect ke porson vak
ur Iy

Nausea vomiting, exatenent or de-
prossion, svmiptonis of sutfocation it
vatertin quanuty . Loss of hife to chil-
dren has been reported

Rapid respiration. gasping, convul-
sions, coma. Children have been
posoned by catng routs or using
pithy stems as blow guns. Berries are
the Jeast toxie part but imay Gause
fNausces t oo Iany are caten taw

Nausea. vomuting, dracrhea, gasping.,
rapid breathing

Nausea, violent vomiating abdorminal
pain Thice seeds caused severe
simptoms in one person However, in
uthers as many as Oty seeds have re-
sulted in relavuvels mald syvmproms

Vomiting and darthea. shin irnita-
tion
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Mock vrange

Nutmey

Oals

Pru\h

Pencil tree

Rattle boy ilegume
tamils)

Wild black cherry,

chukechernes, caltivated
vherry

Yelow oleander the st
trect

Plants in Wooded Areas

Baneberry (doltl's-eves)

Jack-in-the-pulpat. shunk
cahbage

Marsh marigold

ERIC
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Toxic Part
Fruit

Sceds

All paris

Al partstexeept tleshy
truith, cspecially seeds

Mtk sap

All parts

Leaves, pris, tswags, bark.

\k'('d\

All parts, espeaaally
kernels of the trust

Red or white berries,
routs, foliape

All parts, espearalls

Tonls

All parts, especially
seeds, roots

129

Symptoms and Comment
Pursonous,

Hallucmanons, abdominal pain,
flushing. dn mouth. drowsiness,
~tupoar.

Eatng lurge quantities of any raw
part.ancluding acorns, mas cause
stow damage to hidness. Howeser, a
tew acorns probably have little effect.

Vomitng and diarrhea, gasping,
voma.

Shin irrrtation, blindness vonting
and drarrhea.

Puisonous.

Potsuming and death have occurred in
chudren who ate large amounts of
bernies without removing stones. Pits
vt seeds. toliage. and bark contain
HON (prussic actd or evanide).
Stupar, voval cord paraiyvsss, twitch-
g, consulsions

In Ouhu. Hawan, siill rated as most
trequent source ol serious ur lethal
putsating in humans, One or two
truits mas be fatal. Svinptoms similar
to fatal digitalis poisoning

Acute stornach cramps, headache
vonuting, dizziness, dehirium. Fatal.

Contains small needlelike crvstals of
calcium oxalate that cause burning
sensation and severe irritstion in mu-
cous membranes ol mouth, throat,
and tongue; throat swelling and inad-
equate ventilation may be fatal; se-
ver. vomiting and diarrhea. In some
cases, there is loss of voice. The swol-
len, immobile tongue ray interfere
with swallowing and breathing.

Burning sensation of mouth and skin,
vomiting, convulsions,
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Plant Toxic Part Symptoms and Comment ‘
o e APPENDIX
Mayapple (mandrake) Roots, foliage, unripe Large doses may cause gastroenteritis

fruit and vomiting. Ripe fruit is least

toxic part and has been eaten by
children—occasionally bowel cathar-
sis results.

Moonsced Berries Blue-purple color, rcwmblibng wild
grapes. Mav be fatal.

Mushrooms (sume All part- Abdominal cramps, thirst. lucrima-

varieties) tion, salivation, lubored breathing,
vomiting and diarrhea. coma, convul-
stons.

Poison ivy All parts Irritation to skin; fatalities have re-

sulted from eating leaves.

Poison oak All parts frritation to skin

Poison sumac Ali parts Irritation to skin.

Water hemiock All parts, especially Salivation, tremors, delirium, violent
{cowbane, snakeroat) roots, vouny foliage vonvulsions, vomiting, diarrhea. re-

spiratory depression. One mouthtu! of

root mav kill an adult. Many persons,

v esprecially children, have died after

- cating this plant. Roots are mistaken
for wild parsnip or artichoke.

Plants in Fields

Buming bush Leaves Poisonous.
Buttercup All parts. especially Severe vomiting, diarrhea, muscular
leaves weakness, weak pulse, respiratory

paralvsis, convulsions. Irritant jusces
may injure the digestive svstem.

Corn hily Foliage Lalivaton, prostration, depressed
heart action, hallucimations,
headache, vomiting, and diarrhea

Death camas Bulbs Depression, digestive upset, abde mi-
nal pain, vominng, diarthez. ratal
One case of poisoning from flower re-

pm‘tcd.
Flax (linseed) All parts. especialiv Rupid resprration, gasping, convul-
seeds StoIS, coma
Indian tobacco All parts Vaomiting, weakness, stupor, contrac:

tion of pupils, voma

130
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Jimsonweed (thornapple)

Lupine
Marijuana
Milkw-ed
Mustard

Nightshades, European
bittersweet. horse nettle

Poison hemlock

Pokeweed (pigeonberry )

Tansy

Tobacco

ERIC

Aruitoxt provided by Eic:

Toxic Part

All parts, especially
seeds and ieaves

Foliage and seeds

All parts, especially
resin
Sap

All parts, especially
roots

All parts. especially
unripe berry

All pans, especially
roots, foliage, seeds

Roots, berries, foliage

Leaves and flower
hcud\

All parts

rovd
o
[ o]

Symptoms and Comment

Thirst, hyperirritability of nervous
svstemn, disturbed vision, pupillary di-
lation. drv mouth flushing, nalluci-
nations. headache. nausea, high blood
pressare, delirium. Four to five grams
of crude leaf or seed approximates
fatal dos= for a child. Poisonings have
occurred from sucking nectar from
tube of flower or cating fruits contain-
ing puisonous seeds.

Lubored breathing, depression,
trembling, convulsions.

Euphoria, increased sensitivity to
stimulanon, hallucinations. confu-
sion, coma.

Puisonous,

Vomiting, diarrhea, kidnev damage.

Children have been poisoned by in-
gesting a moderate amount of unripe
berries. Digestive upsct, stupefication
and loss of sensation, fever, rapid
heartbeat, dilation of pupils, dry

“mouth, flushing. Death due to

paralvsis can occur. Ripe berries.,
however, are much less toxic.

Root resembles wild carrot. Seeds
have been mistaken for anise. Causes
gradual weakening of muscular
power and death from paralvsis of
lungs. Vomuting, diarrhes. wonvul-
s10ns,

Burning sensation in mouth and
throat, digestive upset and cramps.
Sceds thought to have caused one
human fatality.

Rapid and weak pulse, vomiting. con-
vulsions.

Vomiting, diarrhea, slow pulse, dizzi-
ness, collapse, respiratory failure.
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Christmas Plants
Holly Berries No cases reporfed in North America,

but thought that large quantities may
cause digestive upset. vomiting,
diarrhea, and central nervous system

depression.
Jerusalem cherrv All parts. espevially No cases reported, but thought to
unripe fruit, leaves, cause vomiting and diarrhea. convul-
flowers sions, respiratory and central nervous

sysiem depression.

Mistletoe Berries Cuan cause acute stomach and intesti-
nal irritation, vomiting and diarrhea,
cardiovascular collapse. Cattle have
been killed by eating wild mistletoe.
People have died from “tea” of ber-
‘ries. Both children and adults have
died from eating berries.

Poinsettia Lezuves, flowers, sap Can be irritating to mouth and
stomach, sometimes causing vomiting
and naurea, collapse, but usually
produces no ill effects. Controversial.
One death reported in 1919,

For further information consult:

Human Poisoning from Nutive and Cultivated Plants, by Jumes Hardin and )ames
Arena. rev, exp. ed. Durham, N.C.- Duke University Press, 1973,

Poisonofis Plunts of the United States and Canadu, by John M. Kingsbury. 3rd ¢d. En-
glewood Cliffs, N.J .- Prentice-Hall, 1964,
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