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Introduction

Science is perhaps unique as a subject in the curriculum of schools all over the world. This
uniqueness resuits from the variety of materials and experiments necessary for its effective
teaching. Most other subjects can be learned if ordinary tools are available, such as pencil,
paper, blackboard, textbooks and a few supplementary aids. These are also essential for the
teaching of science but, if they are the only tools, science becomes a dull and uninteresting
subject.

If it is to be learned effectively science must be experienced. It must be learned and not
tearned about. Science is so close to the life of every boy and girl that there is no need to confine
its study to the reading of textbooks or listening to lectures. Wherever you may go in the world,
science is an intimate part of the environment—living things, the earth, the sky, air and water,
heat and light and forces such as gravity. No teacher need ever be without first-hand materials
for the study of science.

Good science teaching must be based on observation and experiment. There can be no
substitute for thess. But p=rforming experiments and learning to make close observations
require special facilities, and these are i:cking in many parts of the world, especially ot the
elementary and early secondary levels. As a result, science teaching suffers a severe handicap
in these regions. It is often believed—though erroneously—that to introduce laboratory teaching,
 even at the elementary level, requires elaborate equipment made by commercial manufactirers.
 Such materials are prohibitively expensive for most elementary and early secondary teaching,

- and in many parts of the world are quite unobtainable because they are not manufactured
locally and cannot be imported because of the cost.

At the close of the second world war, many schools in many countries had been destroyed.
As these schools began to revive, there was a great need for science equipment; for these coun-
tries had a tradition of basing science teaching on observation and expcriment. To meet this
need, Unesco sponsored the production of a small volume entitled Suggestions for Science
Teachers in Devastated Countries. This book was written by Mr. J. P. Stephenson (science
master at the City of London School; member of the Royal Society Committee for Co-operation
with Unesco, United Kingdom). While it proved very useful for the devastated areas, it has had
a phenomenal success in regions where previously there had been little or no equipment.
Emphasizing the making and use of equipment from simple materials, the book has filled a
great need in those countries where teachers are just becoming aware of the necessity for
first-hand science experiments even at the lowest levels of instruction. It has gone through
several editions, and has been translated into French, Spanish, Chinese, Thai and Arabic.

Over the past few years, Unesco has sent many science teaching experts on field missions
iuto areas where the need for the production and use of simple equipment is acute. These
experiis have had cpportunities to make and try out the materials and experiments suggested
in the Stephenson book. They have also had opportunities to go further in discovering other
materials and devising new experiments, more suitable for tropical regions for which the
Stephenson book was not originally intended. The work of these field experts, together with
the Stephenson book, has produced an array of simple equipment and science experiments
which needed to be assembled and described in one volume. This need has provided the impetus
for the production of the present Unesco Source Book for Science Teaching.

Due acknowledgement of the source of the material brought together in this book will be
found on pages 11 and 12.

Believing that science and the scientific method of problem solving should play a significant
role in any modern educational scheme, Unesco offers this book in the hope that it will assist
science teachers everywhere in their important work. 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 of simple equipment for carrying them out should form no small part of such
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Introduction

study. Thus, 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 bz based.

These improvisations should not in as:* manner be regarded as makeshifts. The experiments
and the exercise of constructing the apparatus are in the best traditions of science teaching.
Many of the great masters of science have used such improvised apparatus and many of the
great discoveries have been made with improvised equipment.

No claim for completeness is made for this book. The array of available materials has made
it difficult to decide exacily what should be included. But it is hoped that these pages will
serve as a guide, and as a stimulus to teachers and pupils to define their own science problems
and then to improvise (from things that may be locally available) the necessary equipment
for experimenting.

10
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Note on the second edition

In this revised edition, note has been taken of further suggestions received from all parts of
the world, Based on these, fifty new experiments have been added to the text, including new
sections on °Electricity and Chemistry’, ‘Optical Projection’, and an extension to the section
on ‘Gravity’.

A chapter on recent tcndencies in science teaching with special emphasis on physics has
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by a list of textbooks useful for a science teachers’ library. The list of pericdicals has also been
brought up to date.
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list were contributed by: M. A. Dolmazen (France); Dr. R. Eddy, Dr. I. Freeman,
Dr. E. S. Obourn, and The National Science Teachers Association (USA); Mr. Silin (USSR).
Many other useful suggestions and experiments were given by Mr. Bernacer (Spain), Mr.
N. Dikwel (Holland), Mr. J. M. Cros (Honduras), Mr. Figved (Bandung), Mrs. Haggis (Ghana),
Mr. Risan (Norway), and the World Federation for the Protection of Animals. The Educational
Services Inc. (Washington, D.C.) and the Charles Heath Company also gave their kind
permission to include in the text some of the ingenious experiments from the Physical Sciences
Study Committee course.

J.P.S.
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The purposes of this book

There are many places in the world where both facilities and equipment {or science teaching
are at present inadequate. Such places are to be found in areas that are more advanced in the
applications of science, as well as in other regions. This volume has been produced to help
the trend of upgrading science instruction in schools and training colleges everywhere by
basing it more and more on observation and experiment.
The basic purposes may be summarized as follows:
1 To provide a basis for better instruction in methods of teaching science in teacher-training
2 To provide a useful source of learning experiences and materials for science teachers in the
elementary and secondary schools.
3 To provide a manual which may be used as a partial basis of instruction in science teaching
methods for workshops and courses for the in-service training of teachers.
4 To provide a basis for the assembling of a loan collection of teaching kits containing simple
equipment for science.
To provide some suggestive materials for science clubs and for other amateur science
activities.
To provide a model or pattern so planned and developed that it can easily be adapted to
science teaching conditions in many countries and translated into the national language.

SUGGESTED USES FOR THIS BOOK

In teacher-training institutions

Young teachers in training do not learn the methods of effective science teaching merely by
listening to lecturers in colleges; they must have some contact in their training period with
the many problems to be met later in the classroom. The teaching of science must have special
consideration above and beyond what is usually given in a gcneral methods course—this
because science is unique as a subject in the school curriculum as using specialized materials,
equipment and methods of approach. If the standards of science instruction are to be raised,
such a special course in the techniques of teaching it must be in the curriculum of every teacher-
training college.

A large part of a course in the methods of teaching science should be devoted to the practical
or laboratory phase in which young teachers are given instruction in the devising, designing
and construction of simple laboratory equipment from materials available in the community
where they will teach. Only through such training will they be stimulated to base their teaching
on observation and experiment.

In this practical course, the young teacher should find the opportunity to construct many
pieces of equipment to carry out to his first teaching assignment, He might even be encouraged
to begin the assembly of a nucleus of teaching kits.

A source book for science teachers

Many teachers who have not had an opportunity to study science appear to be afraid to teach
it. In many cases this fear of the subject arises because they do not know how to assemble
. apparatus or to marshal the specialized learning experiences required. This book can be used
by such teachers as a source of instruction for making the simple equipment needed and as
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The purposes of this book

« source of a variety of learning experiences for teaching almost any topic in the curriculum.
In this way the teaching can be improved and enriched.

This book should also help to create and maintain a higher level of interest in science, on the
part of the pupil. Every child is by nature an experimenter. He is curious about why things
happen and likes to try out his ideas. Even outside the school, children are constantly experi-
menting. Many young people will like helping to construct apparatus and to test the ideas
proposed in their classroom experiences.

Pupil committees may be used in the building of many of the pieces of apparatus suggested
as well as in assembling taem into useful kits to be used in later experiments. If there is a work-
shop in the school, the teacher may co-operate by letting pupils make science equipment as
special projects.

As a basis for workshep study conferences in science teaching

The workshop study conference is now a well-established and w1dely used device for the trainiag
of teachers in service. Such conferences have been held for science teachers in many parts
of the world. It is only through them that teachers now teaching can be influenced to improve
their practices and change their present conditions.

This book can serve as a useful basis both for instruction in methods of teaching science
and for a laboratory practice where teachers are given instruction in the simple techniques of
making improvised apparatus. They might then be encouraged to begin the training of nther
teachers in the area,

To provide the basis for assembling a loan library of simple science teaching Kkits

While the ideal situation would be for every school to assemble the simple equipment needed
for teaching the various science units, this may not always e feasible because of lack of funds
or time. Another scheme is to assemble kits of simple equipment for doing expertments. Each
kit is assembled in a durable box with a hinged cover that latches securely. The kits are then
stored in a central school and loaned out to teachers in the schools of the neighbourhood in
much the same way as library books are loaned. Each kit also contains a list of the materials
in the box as well as directions for doing the experiments.

The plan operates in this way. Assume that kits have been assembled and stored in a centrally
located school. Perhaps the teachers in that school would take responsibility for keeping the
Kkits in good order and making the necessary records. A card should be made out for each kit.
Now let us suppose that a teacher in school X is planning to teach a unit on magnetism during
the next week. She goes to the school where the kits are kept and fills out a card stating when
she will need the kit on magnetism and when she will return it. The teacher in charge takes
her card and then notes on the kit card, her name, the school and the dates. The kit is then
issued to the teacher, and she takes it to her classroom for use. At the end of the unit the materia's
are carefully checked against the list and any breakage noted. The kit is then returned t5 the
depository.

/ il
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The purposes of this book

A project for assembling a library of simple equipment kits might be undertaken in several
ways. One way would be to have the boxes made according to the pattern suggested above,
by boys in a vocational school. The kits might be assembled at a central place or the project
could be made co-operative by having each teacher, wiih her class, assume responsibility for
assembling and making the necessary materials for one teaching kit.

Another plan might be worked out in which students in training at a teacher-training college
could be assigned projects of assembling the kits for schools in a given locality.

As a source book for science club activities

Science club sponsors often find it a problem to provide worth-whiie projects and activities
for club members. The many projects and experiments suggested in this book are appropriate
for use by young people of all ages as science club projects.

To provide a modei patiern of science materials and activities for many countries

The format of this book has been so planned, and the materials so selected as to make it
adaptable to almost any local situation. The text materials and the simple line drawings can

easily be reproduced.

TOOLS NEEDED FOR MAKING SIMPLE EQUIPMENT

Every school where elementary or general science is taught should be provided with some sort
of work bench where simple equipment can be made. An old table can be used for this purpose.
If no space is available for a work bench, a few rough boards cut to the right length may be
placed on a school desk to prevent injury to the desk top. Such boards may be padded on the
under side with cloth. A work bench will provide a place to hammer and saw. A good supply
of old newspapers is always useful to put on the floor, especially if any painting is to be done.

Following is a basic list of tools that will be needed for the construction of simple
equipment:

Hammers Metal shears Cloth shears

Screwdrivers Round file Small table vice

Pliers Triangle file Piece of heavy bench iron
Small wood saw Flat file Sandpaper

Hack or metal saw Jack-knife Paring knife

Small block plane Metre stick Steel wool

Wood chisel Glass cutter Leather punch

Brace and bits Coping saw Soldering iron and solder
Gimlet Can opener (tin opener) Wrenches

MATERIALS AND SUPPLIES

The materials needed for making simple equipment will vary from place to place and class
to class. It is possible however to suggest a few basic materials and where they can be obtained.

From the home

Old pans of various sizes Dinner plates Tin cans, various sizes with
Basins Soup plates and without covers
Tablespoons and teaspoons Bottles, various shapes Glass jars, various shapes
Cups and saucers and sizes and sizes

15
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Garden tools
Hand tools

Ink bottles

Glass tumblers
Combs
Saltshakers

Soap

01d electric bulbs
Ink

Wire caat hanae
-] nang

TY AW WWRL A R

Nails—assorted sizes

Spikes—assorted sizes

Screws—assorted sizes

Bolts and nuts—assorted
sizes

Screw eyes

Sprin,

Tape measure

Fishing-line

Staples—assorted sizes

Carpet tacks

Drawing pins

String and twine

Rope—small diameter

Mirrors

Glass jars—assorted sizes

Window glass

Washers

Hooks—assorted sizes

Torch batteries and bulbs

Sheet metal

Metal rods

Thermometers

0ld rubber tyres

0ld rubber inner tubes
Valves from inner tubes
Used storage batteries
Battery acid

Safety glass from old cars
Spark plug

Ammeter

Carburettor

Fuses

Radio sets

Wire from old coils
Transformers -

Old radio tubes

16

Fruit jars

Flower pots

Clothes pegs

Leather, soft, from old shoes
Milk bottles

Spools, wood

0Old clocks

Razor blades

Old electrical appliances

Musical instruments

AVA LSl wies anaiiva nadiatw.

From the hardware skop
Egg beater

Small wash-tub

Curtain rods

Magnetic compass

Kerosene lamps

Lamp chimneys

Lantern globes

Wire screening

Corks

Metal and plastic funnels

Rubber tubing

Metal tubing

Sewing, darning and
knitting needles

Level

Sandpaper

Pulleys

Turnbuckles

Stecl wool

Glue and household cement

Brass, copper and iron wire

Tools

Curved reflectors from
headlights

Fuel pump

Electric motor

Electric generator

Gears

Ball bearings

Springs from seats

Magnet from speedometer

Headlight lenses

From the radio repair shop

Electrical instruments
Transformer cores

. Condensers

Cloth, various kinds

Fur

Newspapers

Paper bags

Used toothbrushes

Cork dinner-table mats

Plastic drinking cups

Aluminium and plastic
tubes from old bird pens

Aluminiuim milk hattle caps

v vaw wie|

Paint

Varnish

Flash lighis

Hacksaw blades

Scissors

Shears

Metal and wooden b:lls
Dish pan

Qil cans

Qil

Tin and aluminium cups
Pyrex dishes and bottles
Small forceps :
Tack puller

Sieve

Wicking for alcohol lamps
Asbestos mats

Battery jars

Pins

Block and tackle

Jack screw

Thermos bottles

From the automobile repair shop

Headlight bulbs
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CHAPTER 1

Some suggestions about the teaching
of general science!

A. GENERAL SCIENCE

~ What is it?

In the primary school, children are seeking
simple answers to their questions, which
usually begin with: ‘What is it?’ First of all,
science is not a lot of things it was once thought
to be; not a series of object lessons about a
piece of granite, an old wasp’s nest, an acorn,
or a tulip. It is not hit and miss like that, not
learnirg the names of the parts of a grass-
hopper or a flower; not learning to identify
20 trees, 20 insects, 20 flowers or 20 anything
else.
What is science, then? It is a study of the
- problems that are found wherever children
_ live. More formally stated, it is a study of the
~ natural environment—not merely pieces of
~ chemistry and physics and biology and
. astronomy and geology. Its content is con-
- nected with those subjects but it is a study of
_problems that pop into curious children’s
~ minds as they live and grow from one day
- to the next, such as: What makes the wind
blow? What’s in a cloud? 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 worked
with primary school girls and boys knows
that most of them are full of questions like
this and like to know the answers to them.
Well, finding the answers to such questions—

' that is science.

- And it need not be too technical. The full
 explanation is not what the 10-year-old needs.

" He could not understand that. It is a foun-

. dation in simple terms of the how, the when,

the where, and the what of the things that
happen around him every day. That is his
science. e doesn’t need the technical terms,
the formulas and the detailed explanations.
Those will come later, but when he is 10 he
chiefly needs to get satisfaction out of his
tendency to be curious. He needs to have his
- curiosity broadened, his interests nurtured and
~ his enthusiasms encouraged. That is the kind

~of science which fits him and with which he
is able to deal.

Where is it?

Science in the primary school—where is it?
It is everywhere that schoolchildren are: in
the air they breathe, in the water they drink,
in the food they eat. “What’s oxygen?’, ‘How
do minerals get into water?’, ‘What’s a
vitamin?’

Science is in the things they see on their
way to school: ‘How does electricity make a
street car move ?’, ‘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 furnace heat our
house ?’

Science is in the schoolhouse: ‘How can
the fire extinguisher 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
boys we teach. They cannot help but see it.
They will see more of it with a little help.
They will get more interested in it with a little
encouragement. They’ll learn more about it
with a teacher who sees the possibility of its
use, and uses his teaching skill to help
children learn about their environment.

What can it do?

It is generally 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 does not mean that you expect
to pump your pupils full of facts that they
can merely use to fill up blank spaces in

1. The materials for this chapter have been adap-
ted with full permission of the authors and
publishers from two booklets: Teaching Elemen-
tary Science, Bulletin 1948, No. 4, and Science
Teaching in Rural and Small Town Schools,
Bulletin 1943, No. 6 of the Federal Security
Agency, Office of Education, Washington, D.C.
The authors were Dr. Glenn O. Blough and
Dr. Paul Blackwood.
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conversation. It means that you want to help
them to come to learn generalizations or
meanings which they can use in interpreting
problems i. their environment.

To illustraie: The members of the lily
family have three sepals, three petals usually
coloured alike, six stamens, one pistil, etc.
A boy aged 10 can certainly live a full and
well-rounded life without committing this to
memory. But suppose he learns through an

avaminatinn nf manv mnlante and
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animals that ‘Plants and animals are put into
groups according to certain characteristics,
and that knowing these characteristics helps
you know the larse group to which the living
thing belongs’. This generalization can then
be helpful in identifying animals and plants
he sees, and make it possible for him to study
their habits, to determine their helpfulness or
harmfulness, and so on. He has become aware
of this generalization through careful study
and through observation, and by pressing
together many small ideas into one large one.
One aim in science, then, is to teach generali-
zations that can be used by pupils in irter-
preting the problems they come across in
their daily living. The more nearly we can
come to studying the problems that really
make a difference in the lives of girls and
boys the closer we are to having a science
programme.

You don’t want your girls and boys to
grow up to be sloppy thinkers, The method
by which science generalizations were origi-
nally discovered is the kind of thinking we
hope they can be trained to achieve. We may
call it a scientific way of getting the right
answer, There is nothing brand-new about
this idea. Probably you have been doing it for
years in arithmetic and other subjects: defining
the problem, suggesting several hypotheses,
gathering evidence, drawing conclusions,
checking conclusions. That dres not mean
that every time a problem comes up you get
out these steps and make pupils climb them.

Actually, this scientific way of solving
problems need not include these formal steps.
For example: children want to kncw what
makes a compass needle point north and
south. You make sure that they state the
problem as carefully as it needs to be stated,
so that it asks exactly what children want to
know. Then pupils say what they think makes
the needle behave that way. Some explanations
seem to make sense; some don’t.

‘How can we find out whose idea is right?
you ask. The pupils answer: ‘Read our
science books.” ‘Ask Mr. Jackson, the physics
teacher.” ‘Do an experiment.’ Then the pupils
carry out their suggestions, discover an

TManyy
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explanation, check it as carefully as they can
by known authority, and they have solved
the problem and can now make use of their
knowledge. Simple, of course, and it is only
the beginning of their introduction to a way
of solving problems that, if properly used, is
likely to produce good results. If they have
intelligent guidance, pupils can make great
strides in ability to solve problems in this
manner.” Contact with this way of problem

cnlvine rcannnt came tan esarly in a child’e
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school experience. It takes a long time to
become an accurate solver of problems.

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 the
opinions of others. Regard your conclusions
as tentative until you are sure. Look for
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 be satisfied
with a vague explanation. These are a few of
the safeguards of scientific thinking that a
carefully directed study of science can help
pupils to attain. Again, the earlier the contact
with this kind of thinking, the better.

Then, too, you want to broaden the interests
of the girls and boys. They seem to be naturally
curious about many of the things around 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 form and
for a 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’s interests seem to show that children
are interested in all aspects of their environ-
ment, not just in animal and plant life as was
once supposed. Some pupils, however, appear
to have more or less narrow interests and need
help in seeing other possibilities. Many life-
long interests were born early in a child’s
school experience; scientists often say that
their interest in science began when they were
still very young. With better science teaching
in the primary school more such results
might be obtained.

You also wait to have your pupils grow in
appreciation of the things around them. How
do young children come to appreciate things?
Little sermons about the beauties of nature
won’t help much. Vague talk about the
beautiful butterflies, bees, and flowers won’t
be of much help either. While we are learning
new ways of helping pupils to grow in their




appreciation, let’s try to teach them to see, to
~ look closely, to examine carefully, and to

discover by themselves what 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 water and carbon dioxide, that
- the green colouring matter in the leaf is
~ indispensable to the process, and that it cannot
happen without the help of light. He can
analyse the resulting process to the last mole-
cule, but he himself cannot duplicate the
process nor is he able to understand it com-
pletely. Furthermore, without this process life
itself could not exist. As a child learns these
truths, as he is helped to realize their signi-
ficance, his appreciation grows, especially if
working with an enthusiastic, intelligent,
appreciative teacher.

These, then, are a few of the things that
the study of science can do for the children
in our schools if teachers of science are fully
aware that these are the purposes, and are
intent on seeing that science is taught in such
a way that they are accomplished. Aims that
remain planted in teachers’ manuals without
being used do not help children. But aims
that are in the teacher’s mind and in the minds
of children as well, will help them. Such aims
colour the selection of the subject, the method
of teaching it, the activities selected, the
method of evaluation, and everything else
that is done in the classroom. Here, then, is
a point for all science teachers to remember
—decide what it is you hope to accomplish 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 as nearly as
possible those of the pupils, and let pupils
help with the plans for accomplishing these
objectives.

Elementary science and nature study

There has been and still is controversy over
whether a programme in science in the
primary school should be called elementary
science or whether the term nature study
should still be used. Some schools have so-
called nature study programmes that are
excellent. They are teaching science in the
broadest sense and have the most modern
objectives in mind although continuing to
use nature study as the name for their
programme. In some other schools, the pro-
gramme is called elementary science, but the
philosophy under which it operates is anti-

A. General science

quated and holds to the original, narrower,
view of nature study. From this it appears
that the name is not so important as is the
content and the procedure actually used in
the programme. The science programmes
that take the best from the nature study idea
and build upon it the best that we have learned
in recent years are those that are most useful
today. While the difference does not lie
entirely in the name, programmes in elemen-
tary science are likely to be broader in scope
and conform more nearly to modern needs
than those called nature study.

To illustrate this point: the nature study
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 use this 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 to deal rather with the study of
plants and animals. Experience with children
shows that they are interested in all phases of
their environment. From this brief sketch of
nature study ideas it appears that the original
idea of nature study is being supplanted by a
programme more suited to the needs of
modern children. The world in which these
boys and girls live today has changed greatly
during recent years; so, too, must their
programme of studies change.

From the nature study idea, however, we
realize the importance of first-hand experience
in observing life around us, not just reading
and hearing about it. A nature trail that points
out kinds of plants and animals, homes of
animals, spots that show interrelationships
among living things, relationships 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 a more up-to-date science
programme. Schools that are near a wood,
near a park, or in the country are fortunate
if they avail themselves of the opportunity
to establish such a nature trail, or in some
other organized way make use of this resource.

Camping experience is another source of
first-hand information and appreciation which
a modern elementary science programme
might well include. The experience of building
a camp fire, 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
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is learned depends on the point of view of
the individual in charge. 4

In deciding whether or not your point of
view is in line with pupils’ needs, measure it
in relation to the objectives discussed earlier
in this section. These, along with the purposes
of the total elementary programme, are the
guides that point the way. Don’t think that
you have a modern science programme if you
spend half the time covering walnuts with
tinfoil and hanging them on a Christmas tree,
pressing leaves, colouring robin pictures, or
cutting paper snowflakes. Such activities do
not achieve the objectives of even the most
clementary science programme.

Science and the primary school programme

An elementary science programme that tries
to exist without consideration of its relation-
ship to the general primary school programme
is bound to be ineffective. A science pro-
gramme’s right to exist as a separate subject
must be challenged on the basis of its contri-
butions in accomplishing the general objectives
of primary education.

The general purposes of the primary school
have been variously stated. Perhaps the most
important is to help children to achieve the
ideals, understanding, and skills essential for
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 under-
stand social procedures and problems, to
participate both in suggesting solutions and
carrying out their suggestions, to develop
their social sensitivity to the needs of indi-
viduals and groups. The elementary school
should help children to recognize and practise
a number of human relationship skills—co-
operation, selection of leaders, group planning
—provide conditions conducive tc physical
and mental health, and give the children
information and skills for developing these
traits. It should help them to develop whole-
some interests for their leisure time. These are
the general aims of a good primary school
programme and no science programme can
be effective without keeping them in mind.

The objectives for teaching elementary

science must be adapted to these broader
concepts of the primary school’s purpose. How
we teach science, what activities are most
useful to children, how we help them plan and
evaluate, all must bz 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 himself selects all 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 of the
attributes of a good citizen, we must make
plenty of provision for children to plan and
work together. There is a distinct difference
between exercising leadership as a teacher
and dictating from behind the desk. T