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seacriwg gience in the elementary school is being more and

t,

duo

more widely accepted as a responsibility by those who
are planning the education of children. When ques-
tions and interests of children are taken into account
in planning their school activities, then science inevitably
becomes a part of the program. Ia helps children find
answers to questions about their environment. But
science, properly taught, can do much more. it can build
scientific attitudes, sharpen the ability of children to
think critically, and help them develop.skills in problem
solving.

Many teachers see these values. But no matter how
enthusiastic elementary teachers are about teaching
science, they wish for direct and practical help in order
to do their iiest so this relatively new elementary school
emphasis.

Teaching elementary science is intended to give the ele-
mentary classrooni teacher such help by showing the place
of science in the lives of chIldren and in the elementary
school program, by describing what the subject is and
how children learn it. And, mOst important, the Wiletin
suggests practical methods of teaching science.

The publication should be useful in a number of ways.
Individual teachers may wish to read it for its numerous
suggestions about teaching science. Groups of teacher
planning for the improvement of their science progratiis
may find it valuableris a basis for discussion. Elementary
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Iv FOREWORD

science curriculum committees will find in it a point of
view which they may wish to consider: Elementary prin-
cipals will fitui that it offers many suggestions by which
they can help and encourage their 4eachers to teach
science.

The present age of science has introduced new prob-
lems and complexities into the lives of everyone, and
the schools have many obligations to help children live
happily and intelligently. One of these obligations is to
teach elemeniary science, and it is hoped that this bulletin
will further the program of good science teaching in the

,.elementary school.

BESS DYKu0 TZ
Director, Division of Elementary Education.
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"It's wonderful what you can see
when you use a microscope."

enwrirpy. lnirraiSM School. Ohio Sint, nirersity

Introduction
I THIS is intended to be a how-to-do guide for the elementary classroom teacher

whose principal has recently said, "We really must teach more science. You
know our children are living in a scientific age." It's for teachers who want
to learn some downtoearth things about how to begin to teach science if
they don't know much subject matter, haven't had much experience with
doing experiments, and are perhaps a little awed by the prospects of science
teaching. Just reading this bulletin won't make anybody a better science
teacher. It is hoped that trying out some of the ideas and adapting them to
fit specific needs, will. Just reading it won't give anyone enthusiasm for
teaching science either, but using' somè of the suggestions in working with
children may help to keep children's natural enthusiasm alive, and may
expand somewhat.

Many teachers have caught enthusiasm for teaching science from enthusi-
astic children. Good science teaching results when teacheis are convinced
of the impórtance of this area of learning, knowlhow children leárn, become
familiar enough with the subject matter 86 that they can combine their
knowledge of child growth and development with this knowledge to the end
that an enjoyable, forthright learning situation results. Many classroom
teachers are now doing this; many more should. No suggested outline of
subject matter is included since selection and organization of content material'
differs with various schools and is best done by the individuals with first-hand
knowledge of the nee-ds, aptitudes, abilities, andinterests of the pupil groeups
and of the local resources available.
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"We watch carefully
and write down lust
what happens.
Then we discuss our
discoveries."

elementary science
What is it?

\
SCIENCE in tire grade school. What is it? First of all it's not a lot

of things it was once thought to be. It's not a series .of object,lessons
about a piece of granite, an old wasp's nest, an acorn, or a tulip. It's

not hit and miss like that. It's not learning the names of the parts of a
grasshopper or of a trillium. It's not learning to identify 20 trees, 20 insects,
20 flowers, or 20 anything else.

What is it, then? It's a study of the problems that are found wherever
children live. More formally stated, it is a study.of the natural environ-
ment. It's not pieces of chemistry and physics and biology and astronomy
and geology. Its content comes from these areas, but it's a study of prob-
lems that pop into curious children's minds as they live and grow from one

i
day to the next, like: Whit makes the wind blow? What's in a cfoud?
What's a stone made of? What does a bell do when it rings? How can a
seed grow into a tree? What makes a rainbow? Anyone who has ever
visited with grade-school girls and boys knows that mdst of thèm are chock-
full of questions like this and generally they like to know the answers to

Athem. Well, finding the answersthat's science.
And it doesn't have to echnical. The full explanation is not what the

10-year-old needs. He ldn't( understand that. It's a foundation in the
simple terms of the how, the when, the where, and the what of the things
that happen around him every day. That's his sCience. He doesn't need the
technical terms, the formulai, and the detailed explanations. Those will
come later, but when he is 10 he needs to get satisfaction out of his tendency
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TEACHING ELEMENTARY SCIENCE 3

to be curious. He needs to have his curiosity broadened, his interests nur,
tured, and his enthusiasms encouraged. That's the kind of science which fits
him and with which he is equiPped to deal.

Where is it?'
Science* the

1
grade schoolwhere is it? Everywhere that elementary

school children are. In .the air they breathe, water they drink. 'food they
eat: "What's oxygen?" "How 'do minerals get into water?" "What's a
vitamin?"

so

Science is in the things they see on their way to school: "How does elec-
tricity make a street car móve?" "Why does my dog stick out his tongue
when he pants in hot weather?" "What makes the sky blue?"

Science is in their homes: "What makes our doorbell work?" "What-
makes lemons taste sour?" "How does our fprnace heat our hoose?"

Science is in the schoolhouse: "How can the fire extinguishFr put out a

fire?" "What made the rust in the drinking fountain?" "Why did we all
have to be vaccinated?" Science, then, is all around the girls and hoys.we
teach. It's the study of their environmént. They can't help but see it.
They'll see more of it with a little help. They'll get more excited about it

with a little encouragement. They'll learn more about it with teacher who
sees the possibility of its use, and usel her teaching skill to help children
learn about their environment.

What can it do?

Science is all about us. So what? First of all you don't want children
to grow up unaware of the things that are going on in front of their open
eyes. it isgenerally true that a well-informed person is an interesting one
and some information regarding the environment is one of the pieces of
equipment that go to make up an informed individual. That doesn'tmean
that you expect to pump your pupils full of facts thatihey can call up at the
drop of a hat to fit a blank space in a conversatioh. 'What, then? 'It 'Means

that you want to help them tQ come to learn generalizations or meanings
which they can use in interpreting problems in their environment.

To illustrate: The members of the lily family have three sepals, three petals
usually-colored alike, six stamene, one pistil, etc. Benny Palmer, aged 10,
can live a full and lien-rounded life without committing this to his little
memory. But suppose he learns through an. examination of many plants and
many animals that "Plants aqd animals are put into group; according to
certain Characteristics, and that knowing these characteristics helps you
know the large group to which tin living thing belongs." This generalization
can then be helpful in identifying animals and plants he sees, thus making
it possible to study their habits, to determine their helpfulness ór harmfulness,
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TEACHING ELEMENTARY SCIENCE

Court.*N. Pub kI Se Aooia per rills,"Gory day we watch our science things to see what is haivening."

and so on. He has become aware of this generalization through (:arefulstudy atid through observation and it was the fesult of pressing together man%
a. small ideas into one large one. One aim in science. then. is to teach generali-

zations that can be used 13 pupils in into preting the problems they comeacross in their dairy living. The more nearly we can come to studying theproblems that really make a difietrence in the lives ol girls and boys the closerwe Are to having a science program without which we can't keep school..
You don't want our girls and boys to grow up to be sloppy thinkers. Themethoi by which science generalizations were originally discovereS is the

%kind of thinking we hope girls and boys can grow in ability to dio. 'We maycall it a scientific way of getting the right answer. No% there's nothing brandnew tibout th6 idea. Probably. you've been doing it for years in arithmeticand 'other subjects: defining the problem, suggesting several hypoiheses.gathering evidence drawing conclusions, checking conclusions. That doesn'tLean that every time a problem comes up you get out these steps and makeimpils climb them.
Acrually, this scientific way to solve p4roblems can work out in 'your wayof helping pupils attack a problem even though it's riot labeled with theseformal steps. For example: Children want to know what makes a compassneedle point north and south. You make sure that they say the problemas carefully as it needs to be said, so that it asks exactly what children wantto know. Then pupils tell what they think makes the needle behave thatway. Some explanations seem to make sense; some don't. "How can wefind out whose idea is right?" you ask. And pupils say, "Read our sciencebooks." "Ask Mr; Jackson, the physics teacher." ., "Do an experiment."
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TEACHING ELEMENTARY SCIENCE 5

Then, the pupils carry out their suggestions, discov.er an explanatiim. check
it as Larefully as they can by known authority. and they have solved the
problem and can nim make use of their knowledge. Simide. of course, and
it's only the beginning of tWeir intrduction to a way,of solving problems that.
if properly used, is more than iikely to produce relialk resultts. Pupils can
make great strides in ability to solve problems in this manner -if they have
intelligent guidance. Contact with this way orproblem solving cannot come
too early in a chiUN school experience. It takes a long time to become an
accurate solver-of-problems. Daily newspapers are full of incidents ihdicat-
ing that many adults do not solve problems with any degree of accuracy.

You want girls and boys to develop certain scientific ways of thinking as
they work. For example: Things don't just happen; they happen because
of natural causes, so don't be superstitious. Be. open-minded toward opinions
of others. Hold your conclusions tentative until you are sure. Look to
reliable sources for evidence. Be willing to change your mind if you
discover that you were wrong. Don't jump to conclusions. Be curious
about things and don't he satisfied with a viigue explanation. These are a
few (if the safeguards pf scientific thinking that a carefully dire.cted studs'
of science can help pupils attain. Again, the earlier the contact Ivith this
kind of thinking, the better. (See illustration of method On p. 24.)

Then, t6o, you want to broaden the interests of the girls and boys. They
seem to be naturally curious about many of the things about them, but there's
half a world of things they know nothing about so they can't be curious
about the things in it. A study of the stars may open up a new field of
interest in the sixth grade and fort a certain few, it may turn out to be a lasting
interest. A study of how plants grow may stir up an interest in plant
culture that would otherwise have remained buried. Studies of children
interests seem to show that children are interested in all aspects of their
environment, not just in animal andplant life as was once supposed. Some
pupils, however, appear to have more or less narrow interests and need help
in seeing other possibilities. Pages could be written to illustrate. Many
life-long interests that have turned out to be basic, were horn early fin a"
child's school experience. Many scientists say that their interest in scieitre
began when they were still very young. These intercoms were encouraged
and developed. With better science teaching in the elementary school more
such results miAt come about.

You also warY to have your pupils grow in appreciation of the things
around them and here's a touchy subject we hakle still much to leivn about-
how young children, or -anyone else for that matter, cLme to appreciate
thingi. Little sermons about the beauties of nature won't do it for most
children. The teacher's sentimental gushes about the beautiful butterflies,
bees, and flowers won't either. Wfiile we are all learning new ways of
helping pupils to gi.ow in their appreciation, let's try to teach them to see,
to look closely, to examine carefully, and to discover by themselves what
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TEACHING ELEMENTARY St1ENCE

wonders there are in the world about them. In the common green leaf a
manufacturing process goes on that man himself has not duplicated. He
has learned that the raw materials used in the process are w.wr and carbon
dioxide, that t6 green coloring matter in the leaf is indispensable to the
process, and that it cannot happen without the help of light. He can analyze
the resulting process to the last molecule, but he, himself, cannot duplicate the
process nor is he able to understand it completely. Furthermore, without this
process life it4elf could not exist. As a child learns these truths, is helped
to realize their significance, his appreciation grows. Perhaps through such
understanding and through working with an enthusiastic, intelligent, appreci-
ative teacher these appreciations may gradually become .a, part of the pupil. c

At any rate, appreciation is an aim to be kept in mind by every science
teacher. Successful ways of accomplishing this aim still remain undiscovered
by many teachers.

These( then, are a few of the things that the study of science can do for the .

children in our schools. That is, they can if the teachers of science areluny aware that these are the purposes, and are fully intent on seeing that
science is taught in such a way that these aims are accomplished. Aims that
remain planted in publications like this, in the opening page of a course of
study oi in a teacher's manual without being used, do not help children.
But, on the other hand, aims that are in the teacher's mind and in the minds
of children as well, will help them. Such aiins color the selection of con-
tent, the method of teaching it, the activities selected, the method of evalua-
tion and everything else that is done in the classroom. Here, then, is a point
or all science teachers to rememberdecide what it is you hope to accom-;..

Ail by teaching science, keep it in mind, keep checking to see that you are
staying on the track, and keep evaluating to find out how closely you are
coming to your goal. And, above all, let these purposes be those of the
pupils as nearly as possible and let pupils help with the plans for accom-
plishing these objectives.

Elementary science and nature study
There has been and still is, in many places, controversy over whether a

program in science in the 'elementary school should be called elementary
science or whether the term nature study should still be used. Some schools
have so-called nature-study programs that are excellent. They are actually
teaching science in the broadest sense and have the most modern objectives
in mind. For some reason or other, they have continued to use nature study
as a name for their program. In other places, the program is called ele-
mentary science, but the philosophy under which it operates is antiquated
and holds to the original narrower view of nature study. From this it ap-pears that the name is hot so important as is the content and method of the
procedure actually used in the program. The science programs that use the
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TEACHING ELEMENTARY SCIENCE

best from the nature-study idea and build to it the best that we have learned
in recent years about broader science experiences with children are those
that are most outstanding today. While the difference does not lie *entirely
in the name, programs in elementary science are likely to be broader in
scope and conform more nearly to modern needs than tho'se called nature
study.

To illustrate this poi.nt: The naturestudy idea stresses the study of an
object such as a rock or tree rather than a broad problem concerning rock
formation or forestry. It is likely to lay stress on identification of rocks
and trees rather than using thi; as a means to an end. It is not likely to be
concerned with the study of the problems of real concern in the lives of
children or the whole field of science, but deals rather with the study of
plants and animals. Experience with children, as is indicated elsewhere in
this bulletin, shows that they are interested in all phases of their environ-
ment. From this brief sketch of nature-study ideas it appears that the
original idea of nature study has been supplanted by a program more
suited to the needs of today's boys and girls. The world in which these boys
and girls live today has changed greatly during the past several years; so, too,
must their program of studies.

From the nature-study idea, however, we realize the importance of first-hand
experience with observing life around us, not just reading and hearing
about it. A nature trail that points out kipds of plants and animals, homes
of animals, spots that show interrelationships among living things, relation-
ships between living things and their environments, and special adaptations
of these living things is useful learning equipment. A nature trail, then,
although it has its origin in the nature study idea has, if properly used,
much to contribute to an up-to-date science program. SchooLs that are near
a wood lot, near a park, or in the country are especially fortunate if they avail
themselves of the opportunity to establish such a nature trail, or in some other
organized way make use or this resource. Again it is objectives and the
point of view that are essential to consider if such experiences are to fit in
with a modern elementary science program.

Camping experience is another source of first-hand information and appre-
ciation which a m6dem elementary science program might well include. The
experience of building a campfire, preparing sleeping quarters, getting pure
drinking water, procuring and preparing food, and many other necessary
activities are packed full of science. Again, how`much science and what
kind of science is learned depends on the point of view of the individual in
charge.

In deciding whether or not your point of view is in line with pupils' needs,
measure it in relation to the objectives discussA earlier in this section.
Then, along with the purposes for the total elementary program, are the
guides that point the way. Don't think that you have, a modern science
program if you spend half of science time covering walnuts with tinfoil and
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8 4 TEACHING ELEMENTARY SCIENCE

hanging theib on ,a Christmas tree, pressing leaves, ciPoloring robin pictures,
or cutting paper snowflakes. Such activities do not achieve the objectives of a
science program that fits the needs of children.

Science and the elementary school program
An elementary science program that tries to exist without consideration of

its relationship to the general elementary school program is bound to be
ineffective. To accomplish the aims you have just read is not enough and
anyway they are closely linked to the broader aims of the elementary school.
A science program's right to exist as an area of subject matter must be
challenged on the basis of its contributions in accomplishing the general
objectives of elementary education.

The general purposes of the elementary school have been variously stated.
Perhaps the most important is to help children gain the ideals, understandings,
and skills essential to becoming good citizens. This involves giving them the
basic skills of reading, writing, and arithmetic, as fundamental tools for
gaining information. In addition, it means giving them an opportunity to
identify and understand social procedures and problems. It means giving
them opportunities to participate both in suggesting solutions and carrying
out their suggestions. It means developing social sensitivity of children to
the needs of individuals and groups. The elementary school should help
children recognize and practice a number of human relationship skills
cooperation, selection of leaders, group planning. Also the elementary
school should provide conditions conducive to physical and mental health
and give the children information and skills for developing these traits. It
should help children develop wholesome interests for their leisure time. These
are general aims of a good elementary school program and no science pro-
gram can be effective without keeping them in mind.

The objectives for teaching elementary science must be geared into these
broader concepts of the elementary school's purpose. How we teach science,
what content the children need, what activities are most useful to them, how
we help children plan and evaluate, all must be shaped in accordance with
these objectives.

For example, how shall we teach science so that it will help children to be
better citizens? If the teacher herself selects all of the content, organizes it,
decides how it is to be learned, and makes all other decisions, how are
children to grow in ability to organize, to plan, and work together? If we
agree that being able to plan and work together is one-vf the attributes of a
good citizen, certainly we mist make plenty of prpvisions for children to plan
and work together. In this connection there is a distinct difference between
exercising leadership as a teacher and dictating from behind the desk. The
teacher, as a leader, may make initial steps to create interest, open possible
avenues of procedure, and then be a help& BeTause of her experience she
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uiTEACHING ELEMENTARY SCIENCE

is, or is supposed to be, able to exercise some guidance but orchids to the
teacher who has learned to be silent at the proper time. Children learn to
be responsible citizens through being just that in science projects as in other
school activities. The subject-matter area exists in large part for the purpose
of developing this potentiality. So in teaching science, lee§ give many real
opportunities for children to plan together, make decisions, make mistakes,
decide how to rectify them, recognize their successes, set up new procedures,
and evaluate the results.

Another example: How shall we teach science so that it will contribute
toward growth in learning to use tools for gaining information? Certainly
not by telling the children the answers to every question they mhy ask, or by
telling them always to read the answer. How do we gain information on
sciencé? By experimenting, by observing, by asking people who know, by
reading, by looking at motion pictures, and in other ways. Again, how do
pupils learn when to use these ways and when to depend on their results?
They learfi through practice in deciding, then through trying out their
proposed plans, then evaluating the effectiveness of their efforts. Gradually,
through practice, pupils grow in their ability to use the tools available for
gaining knowledgebut this is- true only if we help them. Every area of
subject matter has here a definite contribution to make if we give it a chance.

Space permits only brief discussion of the relationship of science to the
elementary school program, but it should be obvious from these examples that
this area of experience, along with the other areas, exists only for the purpose
of realizing to the fullest possible degree the objectives of elementary school.
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4. lt i ofti nece;sary and desirable for science pupils to do individual

reading as a typ of inn!e ree-trelì." Under such circumstances careful

note akin is essential o Lhat anaccurate rEPO!1 may cIn to the class.

This is an impertant aspect oi rcaun in science.

:.

LOI Ô! ITBtliflg material is prerequisite to success
fjfiJflc! activity. This is !arcre1y tJc responsibility o! tflt teacher, I-ut the

help of the children is al&o d=esinthIe Material which is too difficult, or

which is too easy, or which jc II1t)r(r!ri3t 1,PcRU5= it dOts not answer CliC

children's questions discouraging g.
children.is vren ottered to SIOW4C!-rfllflg

pupi:s riiyjIc 'jith rfl11$7 jI!t!f1Ift5 iìnI tti f

reading sztateriats.
rLencI;:ig Lq a itfliiIi too! of whicfl all t=ence te:achers should re awc.

Developing ::-:: 'Ilearning in science hand hand. But
p

:kiit iy; rtiir1 ar(ï Ulli go lU

rt-aA1Ar: OI O :yF3 Lo C1L.I1I.,Ce Û iti4 U

is ignore some f4 the essential puros
To Lntt1 tg r =n to it ry-i=n in tr ofenjoy L-

and keys it must leave the pages of a book anted into their dfiuiv XfWi1CflC
t ,.

The textbook will ei Problemst = - r.% f =- = --
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decided theWa! tjq on by roui. men. reaaiflR ma Dt ana aimot aiways

is, one of the ways which i exteneI= 'awful. Putiils cannot experiment nor

2!serve 1iOT flfl(1fU1 u:roIiIi an interview eventrzin itiev need to know.

1ïe textbook will svvIv flfli 01 tflC flft1Cd Ifl1Oiiiiit1Ofl hut t1at doesn't
Io page 18 and reed to 24 all then talk

VTL
p'

tT .

=F '
i Iticpri'iyuJ

ol:ervitir: is another essential activity in all science teaching and pupils

should grow in their ability to observe more accurately and thor$mghly.

Through tI UE O! their ::u& chãhirciz cn conie to experience many things.

1èeling the tYitiT of naterial or the heat from an electric wire attached to a

:1:1!
cell, seing the changes in lengths of shadows,

iistiing to ):Jfl fflKl 111&fl Oth imilai activities are n important part ot

their science work. They make the learning more vivìd The following list

ot verbs give a y to the many opportunities fo observii : Touch, lift, smell,
.

w:igk; taste, measure, watch, find, and
I determine

A

.4kflUX1 VDI&VC t) the characteristics of to e the

¿hange in gring things, 'o learn the habite of animals, to see the results

,experiments, but mug learn to do wo t:ith evertin accuracy and

to report their observations carefully ouli tc I: reliable.

This ability to observe. -ceirateIy and to rejort the observations correctly

is a part of all of the tMti iii Ep&inTnting is a t':-tal loss

Wititout it; field trips and visual aids cannot be eflctive vithout it. iueh is
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Pair of bar
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U-ma net.
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of filings.
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olored pith for static

motor.
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Electric belL

H. Ard AND V'EATHER
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111. SOUND LIGHT
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1V.

Se Ale set. .
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heat travels faster in spae metals than others.
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Rubber ubin to fi glass tubing, thm-sixteenthainch inside &anew,
Pyre flask, -pint- size.
Battery jar, small-bized.
Battery jar, large-size
Glass funnel., 100-mi11imeter top diameter.
Glass graduate., 100-cubic-centi eter caPacity.
Thermometer, double scale (both centigrade and Fahrenheit).
Pyre beakers (nest).
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