Let's Discover Science
Book Three

David Horsburgh

Introduction

The purpose of tHeet's Discover Sciendmoks is to give the children §iafent basic skills to learn for themselves
what they want to learn. The child should, as far as possible, be given those ideas which form the basis of scier
thought. Competition and grading can well be dispensed with in a course of this nature: the children should be encour
to cooperate with each other in experimenting and in enjoying the beauties of scientific discovery and learning from t
peers should be a normal part of everyday classroom activity

Before the child can be led to any important concepts of science, it is impoksakaowrcertain concepts
which alreadyperhaps, are making their way into his mind through other aspects of his education.

The first is the idea that the textbook is some kind of divine writ, to be accepted without question, swallows
without digestion, and regurgitated in the examination.

The next: that to every question there is one correct answer and only one corregteartstiiat this correct
answer must always be given in the words of the book.

The next: that every effect is due to only one cause and not, as-so often happens, to a multiplicity of causes.

How can the teacher break down some of these fallacious concepts? By encouraging the child to ask questiol
conduct experimentsr himselfand to make guesses. By giving children plenty of practice at suspending theil
judgment and being prepared to wait and observe rather than to jump to quick conclusions; and even by the tec
and pupils occasionally saying togetléfe dont know’; followed by ‘Let’s find out'.

The five books in the series are designed to give children a number of skills and concepts. While the text deal
course, with scientific matters, the emphasis must always be on learning the skills and concepts and not on learnir
information contained in the text.

Observing, recording, the analysis of such recordings, and the practical applications of such analyses, are all introc
from the earliest stages. In addition a number of practical skills have been taught: learningd@dpgvand to trace;
learning to use language accurately; learning to guess with reasonable accuracy; learning to work from printed instruci

The pages of the book should form only the beginning of theschilé'st for scientific knowledge. Children should
be encouraged to apply the skills and concepts they acquire from the book to every aspect of their environment
life.

A few notes for the teacher with regard to certain pages of the text have been printed at the back of the book
David. Horsburgh



Notes for th&eacher

(Notes ae only given for those pages waaome difficulty may be found, either in the intetgion of the
page or in the work @ceding or following the work of the text.)

Page 1.The names of the birds are as follows:—bulbul, ¢crowin, swallowpied wagtail, sunbird, parakeet,
flamingo, kingfisherowl and bee-eatgk good and simple book of Indian birds is Salihs The Book of Indian
Birdspublished by the Bombay Natural History Society

Page 2Encourage children to find more examples of their own.

Paged: Group work, if individual equipment is impossible.

Page 6:Group work.

Page 8i1f mirrors are not available, flat tin, well polished with metal polish, makes a useful substitute.
Page 9Make sure they experiment with different angles, and record the results of their experiments.

Page 14Get the children to write a number of things felt by their senses, e.g. wedudty, smooth, slimyot,
cold, moving, etc. failouch.

Page 15What different sources of power do the children know? Examples?

Page 16Bring a torch if possible, and get those children who can to bring one tfewebBdes Advantages ?
Page 17Shadows: make their own figures for their own plays. Group doifegetit plays. Scenery

Page 20Making fire in this way is difficult, but it can be done!

Page 211f no sandpaper is available, glue a piece of cardboard and sprinkle on dry sand. Brush off surplus s
when dry

Page 23:The leaf books should continue to the end of the ydt@rnatively, groups can work together on
separate pages. Exhibition on classroom walls group by group.

Page 27A very simple paper aeroplane is illustrated. Children can experiment with designs of their own, from whi
they learn a great deal. Launch them gently (no throwing) into the wind.

Page 28An important concept.

Page 33: Make sure that (a) they write down their own system (for individual letters or for words) and (b) they
it out, with their friends.

Page 34They may have manufactured ones of their own, but the making of the new ones is imfoartzaty
have to spend time on the use of the protractor

Page 37More examples from the blackboard.
Page 39The next problem is how to get the egg out. Is there any solution apart from breaking the bottle?

Page 41Acids must be tested by the children and results written down from actual obsenatfimm the
blackboard. Group work? Each individual could bongof the liquids.

Page 45Plenty of scope for experiment with different sizes of cardboard: observation, recording; then, why?
Page 47Children can make different maps and indeed different games (e.g. cars) on the lines of this one.
Page 49All to be made.

Page 51Group work if possible.

Page 54Children can devise more balancing experiments of their own. Discussion may produce a general princi
Page 55Different figures?

Page 63A visit to a lathe if possible.

Page 65The flower book can continue. See note on page 23 above.



Birds

Can you say which birds there are in the picture?

How many more birds do you know which are not in the picture

above? Make a list of them.
|



The Syphon

Fill a bottle three-quarters full with water, and put it on a desk

or chair.

Use a short length of plastic or rubber tubing.

A
/@

Put one end of the tube

into the bottle. The
tube should be near the
bottom of the bottle

but not touching it.

Suck some of the water into the tube, by putting your lips to B.
When there is some water in the tube, put your finger over B,
What happens ? Hold the end B over a bucket, and take your
finger off the end. Now what happens ?

Pour the water back into the bottle, and do the experiment
again ; but this time do not suck, but blow at Y into the

bottle. What happens?



Floating

How many of the following can float in water:
a wooden ship, an iron ship, a stone, a pencil,

a comb, you, an empty matchbox, a small bottle,
a needle, an egp, a stamp, a dog, a watch?

Two experiments

Use the boxes at the bottom of the page. Guess first, then carry
out the experiments and see if you were right. eedie S~
A Take a needle and place it slowly and

carefully on some water in a glass.

Will it float? O\
B Take an egg and put it in a glass —

of water.
Will it float ?

C Fill the glass with water and then put 3 spoons

in 3 teaspoons of salt. Put the egg in, of salt
Will it float ?

water

Answers GUESS CORRECT

It will float,

It wil! not float,

It will float,

It will not float.

It will Aoat,

It will not float.




Air
Alr takes up space,

Even though you cannot see air, it takes up space. Take a bottle:
can you see the air in it? You can find out whether it is full of

air by doing the following experiment: — y———— water

funne!
44— plasticine
of soap

Put a funnel in the top, and
seal up the join between the
top of the bottle with plasticine
or soap.

Now pour water quickly into
the funnel. What ms if

you make a hole in the

«— bottle

plasticine with a pin?

Another experiment,

Take a handkerchief and
push it down into a glass.

2 #— handkerchief

Make sute it will not fall
out of the glass upside-down.
Now push the glass into a
bowl of water,

Why does the handkerchief

remain dry ?




Air Pressure

If you squeeze a balloon full
of air, the balloon will
change its shape. If you
squeeze it all over, the air

- will break the rubber and the
balloon will burst,

If the container full of air
is very strong, the air will
take up less space when we
press it. We say that the
air is compressed.

How many uses of compressed air can you think of ?

drinking —
straw or

thin tube

o Plasticine Fill a bottle full of water, Put
a drinking straw or any thin
tube down into the water. Seal
the opening of the bottle with
plasticine or soap.

Can you blow air down the
straw ?

b

Now fill the bottle half o straw
full of water. "‘ 4—— plasticine
Can you blow down the straw ?
What happens when you take
the straw out of your mouth ?
Why does it happen ?

half ful

of water



Mirrors

Take a small mirror and look at it. Hold it with one hand and
touch your right eye with a finger of the other hand, Which eye
is the person in the mirror touching ?

Look at this word by
holding the page in

front of your mirror. TAIHW
‘What does it say ?

Guess what the following will say in the mirror.
Then test with your mirror. Which words are correctly spelt ?

Guess Check with mirror
3AU22389 . ) -
UWOO1JAS e
A3H2Ho NI N -
ANTTO8

------------------------- e s R v B S P

How would these shapes look in a mirror ?

Guess Check with mirror

2

—an

Wirite a sentence of your own which can be read in a mirror.

Make more shapes like those above and get your friends to guess

what they are like in a mirror,
g



Reflection

What we see in a mirror is called a
reflection. It is also called an image. The

boy in the mirror is the image of you.
Put two mirrors together (a friend can
hold them for you or you can put
plasticine at the bottom of each) and

then put a piece of chalk or small pendil
upright between them. |

How many images can you see?
What happens if you make the angle

between the mirrors smaller? e

--------------------------------

What happens if you make the angle bigger ?

Al L Y s o g e

Now put two mirrors opposite each front of
. chalk i the middle  TFOr
other and the chalk in between. Look r*——-L
over the top of one mirror. How many
Images can you see ? ... __
8 back of
mirror
What happens if you write a word on I
a piece of paper and put it in front of

the two mirrors used in your first

experiment ?



























































































































































































