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Children learn by doing. In their free moments they are always tinkering, pottering, playing and
messing around with whatever they can lay their hands on. It is during play that children learn a lot of
important things about science. When they handle different materials they get a feel for them. While
making a toy they cut, paste, bend, join and assemble things. In this process, not only do they
imbibe new skills but also familiarize themselves with properties of common things and everyday
science.

  Children learn a lot of things without being taught. They learn to make things, do things on their
own. It is in their nature to explore. Little things hold great meaning for them. Simple things fascinate
them - be it the climbing of an ant on the wall, or the vein patterns on the underside of a leaf. To a
child even the humblest object is a source of endless joy. They are forever collecting old boxes,
throwaway pens, lids, bottles etc. and fashioning them into imaginative playthings. Cardboard boxes
are ideal for making houses and castles, and several of them can be put together to make a toy train.
Old toothpaste tubes are cut and made into dynamic human figurines - which can be made to sit,
jump or simply lie down.

  In this book I have tried to put together some of the most interesting toys and science experiments
which I have ever come across. It shows ways of making the most fascinating toys with the simplest
of materials. It shows how low-cost things and a lot of modern ‘junk1 can be reused for doing a
variety of science experiments.

  But this book is more than just toys and science experiments. This book is about doing more with
less. It is about cleaning up the earth of all the modern junk and recycling it into joyous toys for
children. It is about making toys so that even the poorest children can afford them. For only when
the children are happy will there be peace on earth.

 SCIENCE ACTIVITIES & IDEAS

There is no scientific
apparatus available in

my town.

Can’t we use simple
things found at home

for doing science
experiments.

There are a lot of expensive
test tubes and other fancy
science equipment. But the
children are afraid to use
them in case they break.

If children don’t do science
experiments they will never

get a feel for science.

Science without experiments is
like learning to swim without

getting into water.



THIS IS OUR CRY
THIS IS OUR PRAYER

PEACE IN THE WORLD

 BIRDS OF PEACE

  When America dropped the atom bomb on Hiroshima during the Second World War, Sadako
was only two years old and too young to remember the bomb. She lived a mile away from
Hiroshima, so nothing much happened to her, although more than two hundred thou- sand people
died in the holocaust. After the reconstruction of Hiroshima, Sadako began to attend school.
Sadako was now eleven years old.

  One day while she was practicing for the relay race she fell down unconscious. She was
immediately rushed to the hospital. The doctors found out that she had leukaemia - a sort of blood
cancer. Lots of people had earlier died of this disease by radiation.

  Sadako was admitted to the hospital. She felt afraid because she knew that everyone who had got
this disease had died. Sadako wanted to live. She did not want to die.

  One day her best friend Chizuko came to see her. She had brought with her some squares of
white paper. Chizuko took a paper square and folded it into a bird - a beautiful crane. She told
Sadako that the crane was sacred to the Japanese and that it lived for over a thousand years. She
told her that if a sick person folded a thousand cranes she would surely get well. Every day Sadako
tried to fold the cranes. But the disease left her very weak. On some days she would fold twenty
cranes while on some other days she could fold only three. Sadako knew that she would not
become all right but still she was determined to fold the cranes.

  On one particular day she could manage only one. But she kept on making cranes until she could
not make them anymore. She folded 644 cranes. Sadako Sasaki died on October 25,1955. Her
friends folded the remaining 356 cranes. Her friends admired her brave and hopeful spirit. Sadako’s
death made them feel very sad. Her friends collected money to build a monument of PEACE AND
LOVE in the memory of Sadako. This monument is called the Children’s Peace Monument, and is
in the Peace Park, right in the middle of Hiroshima, where the bomb was dropped. The statue
depicts Sadako standing on the Mountain of Paradise, holding a golden crane in her outstretched
hands. Every year, on Peace Day, children hang garlands of paper cranes under the statue. Their
wish is engraved at its base.

Illustration: Suddhasattwa Basu



  FLAPPING BIRD
This is the bird, which Sadako made. Children in Japan have been making this flapping bird for the
last 300 years. You do not require a scissors or glue to make it. You just need a paper square and
your fingers.

1. Start with a square.
Fold a criss-cross.
Then turn over. You
will find a hillock.

  2.  Fold a plus sign
in the opposite
direction.

  3. Fold to make a bud  -
a quarter square.

  4. Fold left and right
flaps to the vertical
centre line.

  5. Fold the top
triangle to make a
cobra head.

  6. Lift one layer to
the base of the top
triangle to fold a
diamond.

  7. Similarly make another diamond on the
reverse. This is the bird-base.

  8. Lift the cut portions between the two
wings.

  9. Fold a beak on the neck.

  10. Gently curve the wings downwards.

  11. Hold the bottom of the bird’s neck with one
hand and pull its tail repeatedly with the other.
Its wings will flap.



  JUMPING FROG
  This is an amazing paper toy. It needs a special size of rectangular paper where the length is double
the width. The frog has a special spring folded from the paper itself. When you press the spring it
makes the frog leap and jump.

1. Take a 10 cm x 20 cm
rectangular sheet of paper.
Fold two squares in it

  2. Fold criss-cross diagonals in
both the squares. All the four
creases should be in the same
direction.

3. Reverse the paper. It will
look like two hillocks. Fold
the edges of the hills to the
midline.

  4. Reverse the paper. Tap the
centres of both squares to get
two cups. Push to make a
triangle.

 5. Repeat the same for the
right side.

  6. Bring all the four standing
triangular ears to the left and
right hand side corners and
crease.

  7. Bisect the
internal angles to
make the legs jut out.

  8. The model when
reversed looks like a
tortoise. Crease its
backbone.

  9. Crease the left
and right hand edges
of the diamond shape
to the backbone.

  10. Fold the base
triangle upwards, and
insert the left flap in the
pocket of the triangle to
make a lock.

  11. Similarly, lock
the right flap.

  12. Make a Z
shaped spring by
first folding the frog
backwards and then
forwards.

  13. Press the spring to make
the frog jump and leap.



  ROLLING TOY
  You will thoroughly enjoy making this two minute tumbling toy.

1. Take a slightly stiff square
paper with an edge length of
10 cm. Fold its two adjacent
corners to the centre.

  2. Fold the top point to
bring it down slightly
below the centre line.

  3. Crease the folded
part along its centre line.

  4. First fold the sides to
the vertical middle line -
unfold, and then fold the
corners to the crease.

  5. Leave the toy straight with the ramp end down and see it
tumble. Why does it roll over ? The 8 layers of paper on the
top make it heavy. So, when it falls there is enough momentum
to roll over once

  RABBIT

1. Fold a 10 cm edge
length square along the
diagonal to make a
triangle.

  2. Fold this big triangle
into half to make a
small triangle.

 3. This small
triangle will have
a ‘V shape. Draw
the ears of the
rabbit with a
curved dotted line.

  4. Cut only along the dotted
curved line to make the ears of
the rabbit.

  5. Fold along the straight dotted
line to make the front legs of the
rabbit. Hold the rabbit with the
left hand as shown and move the
tail back and forth with the right
hand. The rabbit will flap its ears.



  PAPER PUPPETS
  Most children make the Tippy - Tippy - Tappy (also called the salt and pepperbox or DIN- RAAT).

With a few more folds they can make two delightful paper puppets.

Chatterbox

1. Take the double envelope base and fold its
two opposite flaps in the middle. These two
triangles will make the upper and lower halves
of the chatterbox’s face.

  2. Crease along the middle line and draw the
face.

  3. Slip your thumb
under the upper half
of the face and
pinch the centre
crease, so that the
nose stands out.
Pinch the bottom
centre crease too.

  4. Hold the side corners with the thumb
and index fingers of both your hands so
that the two halves of the face are brought
together. By moving your hands you will
be able to make the chatterbox chatter.

Cat-Chat

1. Bring the top edge to
meet the bottom edge.
Crease sharply and open.
Now, fold the right edge
to meet the left edge.
This time do not open.

  2. You will find
four flaps along
the right edge
Draw the eyes
of the cat.

  3. Slip your right index and
middle fingers into the two
upper pockets. Grasp the lower
right hand corner between your
right thumb and ring finger.

  4. By raising
and lowering
your right hand
fingers you can
make the cat
chat.

1. Fold the diagonals
of a 20 cm square
piece of paper to
locate its centre.

  2. Fold all the
four corners to
meet at the centre.

  3. It will
look like an
envelope.

  4.Turn over the
envelope and fold
the 4 corners once
again to the centre
to make a smaller
envelope.

  5. Turn
over the
small
envelope.



  PAPER HOUSE

  SPINNER

1. Take a stiff square paper
with an edge length of about
20 cm. Fold 16 small
squares in it.

  2. Cut along six quarter lines
as shown.

  3. Put one middle square exactly
on top of the other and stick them
with glue. They will make the
triangular roof of the house.

  4. Stick the two end squares to make
the side wall of the house. Do the same
on the other side to complete the house.

  5. Using different sizes of squares you can make houses of
different sizes. You can cut doors and windows in them.
The outline of the house can be drawn on a big cardboard.
Children can make the rooms, furniture, kitchen etc on the
cardboard and then cover it with the paper house.

1. Cut a 2 cm long piece from an old
ball-pen refill and make a hole in its
centre with a divider point.

  2. Take a 9 cm long
thin wire and bend it into
a ‘U’ shape.

  3. Weave the refill
spinner in the ‘U’ shaped
wire.

  4. Wrap the two ends of the wire
on the plastic refill, leaving enough
clearance for the spinner to rotate.

  5. On blowing through the refill the spinner will
rotate. For obtaining the maximum speed adjust the
wires so that the air is directed towards the end of
the spinners.

1-cm

4-cm



  FUN WITH PAPER

Circular Spring
Take a circle of any size
and cut it round and
round into a spiral. Hang
the centre by a paper clip
to make a helical spring.

  Self-standing shelf
Fold a rectangular sheet of
paper in half. Make cuts in the
margin and fold the cut strips
back to make a pretty pattern.
You can make this shelf stand.

  Square Hanger
Take a square paper of any size and
cut a square spiral in it. Hang this
square spiral and enjoy it swaying in
the breeze.

  Lace Hanger

 1. Fold a criss-
cross in a paper
square.

  2. With open ends
down, draw a half
centimetre margin
and cutting lines.

  3. Cut from the left
side to the margin on
the right. Then cut from
right side to margin on
the left.

  4. Open folds care-
fully to get a beautiful
paper lace hanger.

MAKING THINGS
by Ann SayreWiseman



PAPER PATTERNS
To make these cut-out repeat patterns all you will need are some paper squares
(newspapers will do) and a pair of scissors. First fold the square of paper in half.

1. Fold the top layer of the bottom
edge up to tfie folded edge. Turn
over and do the same behind.

  2. Fold the right edge to the left edge.

 3. Fold the top layer of the left edge to the
folded edge. Turn over and do the same
behind. This gives you a little square of
paper sixteen layers. By cutting into this
shape and unfolding, you can discover many
interesting patterns.

4. Simply cutting away each corner of the
little square, for example will create a grill
(jaali) like pattern.

5. By cutting these two curves you
will achieve a more complex pattern.

6. Experiment in this way and when you find a pattern which you like make several similar ones.
You can stick these together to decorate the cover of a book or perhaps to decorate a wall. You
can make lovely greeting cards by sticking the cut-out of one colour on a background card sheet of
a different colour.



  Science is also the history of science. Every generation adds its own quanta of knowledge. We
know so much because we stand on the towering shoulders of so many past generations. A High
School student of today, knows more maths than Newton did, four hundred years ago.

  S. E. Stokes was an American who came to India in 1910. He pioneered the plantation and
propagation of apples in Himachal Pradesh. Being a philanthropist, he also set up a school in
Kotgarh for the local children. In 1920, the American economist Richard Greggs—deeply
inspired by Gandhiji came to work in India. For two years, Greggs taught activity based science
to children in Stoke’s school at Kotgarh. Based on his real life experiences with Indian children he
wrote a book titled Preparation for Science in 1928. This book was first printed by Navjivan
Prakashan from Ahmedabad. This remains the most pioneering treatise on how science should
be taught to children in Indian schools. Greggs wrote:

  “The apparatus required is exceedingly simple and inexpensive, and almost all of it is familiar to
village children. Most of it can be made by village carpenters, potters or blacksmiths. The children
must not get an idea that science is machinery or strange technology. The great pioneers of
science did their work with very simple apparatus. It is possible, therefore, to follow their
footsteps and learn to do scientific thinking without much expensive or elaborate apparatus. After
all, the student’s mind is the most expensive piece of apparatus involved.”

  Greggs further commented, “I do not want Indian children in villages to get the idea that science
is only a school affair or only relates to shiny brass and glass devices and paraphernalia. I believe
they can learn to think more clearly and to acquire a scientific attitude without all the expensive
and complicated apparatus used in western laboratories, or at least with extremely little of it.”

  As has often happened in the history of science, the prophetic book remained buried until Keith
Warren - a UNICEF consultant rediscovered it in 1975, illustrated parts of it, and brought it out
as Preparation for Understanding.

  The activities in the next few pages have been collated from the above books. Young children
learn best from simple things. And naturally it is most helpful for them to understand first those
things that are around them in their daily lives.

  It is best for two or three children to work together at these activities so that they can share
materials and help each other. Thus they begin to learn cooperation.

  Science is built from curiosity, experience, analysis, and finally the expression of discovery. The
main part of this process is arranging objects, activities and ideas so as to create a new order or
pattern. Science is the discovery of new patterns. These exercises will help children discover the
patterns and arrangements of the world around them by using their hands, senses and minds.

  Understanding is the discovery of order.

 EVERYTHING  HAS A HISTORY



  SHAPE

Take a plate full of stones and separate
them into different kinds of shapes - round
ones, flat ones, sharp - cornered ones. Of
course, you cannot do it perfectly, but do
the best you can.

  Take a lot of leaves. Separate them into

  broad, thick ones.....   and thin, pointed ones .

  Separate these twigs into

  straight twigs....   curved twigs....   and twigs that
have sharp bends..

Do the same with these pieces of
wire. They are all mixed up and you
have to separate them into straight
wires, curved wires and wires which
have sharp bends.

Tie a pencil to a piece of string and
tie the other end loosely to a stick.

Draw circles on paper or on the ground
with your pencil, string and stick. Make
patterns with circles

Make traditional Rangoli patterns on the
ground and observe the symmetry in them.



  SHAPE

Cut a lot of small and big geometrical shapes out
of cardboard or newspaper and then separate
them into triangles, squares, circles and hexagons.

Draw three or four very simple shapes. Then
make a pattern by repeating the drawings of
the shapes many times.

Cut leaves into triangles,
squares, circles and other
shapes. Arrange them on the
floor in different patterns.

Take any picture and stick it on
an old postcard to make it stiff.
Cut the picture into many parts
to make a jig-saw puzzle.

Take a broken clay pot and try to
put all the broken pieces together to
make the pot again.

Take a coconut. Break its hard shell into pieces
without cutting into its soft flesh. Collect all the hard
pieces of the coconut shell. Put them together to
make the whole coconut. This will make a three -
dimensional jig - saw puzzle.



SIZE

Break some broomsticks into different lengths.
Then arrange them in order from the smallest
to  the biggest

Some of you can bring your sets of sticks
together to make a sort of pattern on the floor.

At the end, all of you can mix all your sticks together and then make a big arrangement of all
the sticks from the biggest to the  smallest.

Draw some lines on the ground that grow longer as you go from right to left.
Then draw some lines that gradually get shorter as you go from right to left.

Get some nuts, seeds and leaves so that you
have four types of things of different sizes.
Get about six of each type, such as 6 small
seeds, 6 large seeds, 6 nuts still bigger in size
and 6 large leaves.

Arrange them in a pattern so that it
looks attractive.

Any design which is repeated again and again
soon becomes a pattern.
Take plenty of time and make as many patterns
as you can think of.



  SIZING UP

Take a handful of small stones. Divide them
into three groups and put each group into
order according to size.

Then mix them together and divide them
into two groups and put these in order.

Then mix them all together and put the whole lot in order.

Get a small plant with all its leaves on.
Remove all the leaves and arrange them into

  small leaves

  middle - sized leaves

  big leaves

Discuss the insects that you know. Tell their
names in the order of their sizes, starting with
the smallest.
Repeat their names again, but start with the
biggest insect this time

Do the same things with the birds that you
know. And then with animals. Draw some
of them. It does not matter if you cannot
draw them well at first. Try your best.

Write down some of their names.Later on, write down some of the names in
your copy.

This activity would need a lot of children - in
fact, the whole class. Line up along the side of
a room, with the smallest of you in the front
and the tallest of you at the back.

Try to do this all by yourself without the help of
an adult. This makes it difficult. Try to find your
right place without arguing.

Then mix yourself again. Then arrange
yourself again. This time arrange yourself
in the opposite order, with the tallest in
the front and the smallest at the back.



  Picture Bingo
Draw about 20 pictures like this on the board. Talk about the pictures as you draw them.

1 Tell the children to choose any six of the pictures they like and copy them on a paper.
2. Give each child six seeds .
3. Tell them to cover a picture if you call its name. For example if you call out ‘ snake’ then the
child who has drawn a snake should cover it with a seed. Keep a record of the words you have
called.
4. The first child to cover all six pictures should shout ‘ Bingo !’
5 Check out if you have called all the six. If the child has covered a picture you have not called,
that child is out. If you have called all six pictures, that child has won.

  Measuring growth Plant a seed in some damp
earth in a transparent glass
so that you can see it grow.
Each day, measure how
much the root and shoot have
grown and break a thin stick
to the same length. Then fix
the stick upright with a bit of
clay on the ground beside the
glass.

Next day do the
same thing, putting
another stick beside
the first. After a
week or two, the
length of your sticks
will show you a set
of measurements of
how the plant is
growing.

  Measuring rain In the rainy season, put a deep container outside
to hold the rain. Bring the container inside every-
day, stand it on a level surface and measure how
deep is the water in it.
Do this by putting a thin stick in, down to the
bottom. Then take it out to see what length of the
stick is wet. Break the wet part of the stick and
stand it upright on the ground with a bit of clay.
Do this everyday so that the length of the sticks
give you an idea of the rainfall each day for a
week or more.

  Block and Tackle Let two strong adults hold two bamboo sticks. Then tie
a rope and weave it around the sticks as shown. You
pull on the free end of the rope. You will be able to pull
the two sticks together even though they are kept apart.
You have formed a combination of pulleys. In this
experiment, you increase your force each time you wrap
around the broomstick. A small force moving a long
distance results in a greater force moving a shorter
distance.



  SPINNING DICE
If you find that you cannot play your favourite board game like Ludo, Snakes and Ladders
etc. because you have lost your dice, then try making a substitute dice in the following way:

1. You will require a thick card sheet, a matchstick, a pencil and some glue.
2. Make a six sided regular hexagon about 8 cms across. Divide the surface into six equal
triangles by drawing lines across from corner to comer. Write numbers from 1 to 6, one in each
triangle.
3. Push the matchstick halfway through the centre point and apply a bit of glue to secure it
firmly in place. Once the glue dries the dice is completed. Spin it on a flat surface.
4. When the dice stops spinning one of its edges end up lying on the surface. This indicates the
face number, or the number of moves you can make.

DOMINOES

Dominoes are made from
2 x 1 rectangles of card, with
different coloured shapes glued
to each end. You will require
28 pieces to make a set,
decorated with combinations
of six different shapes, plus the
blanks.

Here are some traditional
dominoes in which pieces are
marked with a number of spots
at either end. Some ends are
left blank.



  PATTERNS WITH COINS

  Ask the children to collect different coins. Children can keep these coins on a paper and
draw their outlines with a pencil. Using a combination of coins of different shapes and sizes
children can make different patterns. Children can later colour or shade these patterns.

  MATCH THE PICTURES

  Draw two sets of pictures.
Children have to join the matching pictures of the two sets by a line.



  ZERO-COST INSET PUZZLES

Old rubber slippers are great for making
Montessori Inset Puzzles. Take an old rubber
“Hawai slipper and scrub it clean with soap.
Mark out some geometric shapes on the
slipper with a pen. Keep the slipper on a
wooden board and cut the shapes using a shoe
maker’s knife (rampi). Round circles are best
cut by hammering a sharpened pipe on the
rubber.
Rubber slippers have no sharp points so they
cannot hurt children and are safe. The rubber
blocks fit snugly into their slots. The inset
blocks are white above and blue below. If you
upturn them then the blue block stand out
clearly on the white background. So, there is
no need to paint them.

  MOTHER  MOTHER TRUCK RUCK

1 Take a 20 cm x 30 cm piece
of shoe sole rubber (about 8
mm thick). Mark out different
vehicles - engine, car, jeep and
van on it.

2. Cut these shapes with a
sharp knife

3. Using a shoe maker’s
punch make two holes of
8 mm diameter near the
base of each vehicle.

4. The finished rubber cars
will look like this.

5. Make several button
wheel pairs. Use 1.5 cm
long pieces of a ball-pen
body as bearings.

6. These pieces will snap
into the holes of the
rubber vehicles. You can
fix or remove the wheels
at will.

7. You can also fix wheels on the
Mother Truck.

8. Fix the wheels on the vehicles to make them run.
Join all the vehicles into a train.



It was thought that the best way to learn about various types of plant roots was not by drawing
pictures of taproots and fibrous- roots on the blackboard but by actually stepping out of the
classroom and studying these real plants in the field. For botanical observations the children were
provided with hand lenses and dissecting needles.

  One day the children went on a field trip. They were to collect different wild flowers and dissect
them. Soon the children were cutting the flowers and examining the stamens, pistils and ovaries.
They were all using their dissecting needles to pry open the flower parts.

  But, for one girl. She had forgotten to bring her dissecting needle. What could she do? She was
searching for something pointed and sharp to open up the flowers. And soon she found a lot of
Babool (Acacia arabica) thorns. These thorns were strewn all around and worked as beautiful
dissecting needles.

  This little girl had taught the Science Programme a great lesson. Why use the standard dissecting
needle - a long steel needle embedded in a plastic handle, when you can use a thorn for the job.
The needle had to be bought from the nearby town, as it was not available in the village. The thorn
on the other hand was free. Millions of those thorns were crying to be picked up right there in the
village.

  This was a great lesson learnt. It was easy to make the thorn walk on two legs. The result was a
simple, no-cost divider, made out of thorns. The humble Babool thorn had become an important
tool for scientific inquiry!

  A THORNY ISSUE

  This happened in the early years of the Hoshangabad Science Teaching Programme (HSTP).
This programme emphasized on activity based science learning. It was thought that the best way
to learn science was by doing scientific experiments. There was a lot of emphasis on learning from
the environment.



  LENGTH

If you know the lengths of some common things around you, then you can use them for estimating
the length of other objects. Things like matchboxes, postcards, coins - which are mass produced
conform to certain standard dimensions. The lengths of these and many more objects can be used
for estimation of length. You must verify the lengths of these objects by actually measuring them with
a scale. Later on, even if you do not have a scale at hand, you can always use these objects to
make a good estimate of length.

1. The length of the common matchbox is a good
estimate of  2 inches or 5 centimetres It can be
used for estimating length. Half the matchbox
would measure 1 inch, or 2.5 centimetres.

  2mm.

2. Every matchstick has a square
cross-section. Each side of the
square measures 2 mm.

3. The length of six matchboxes kept end-to-end would almost be 1 foot, or 30 centimetres.

4. The postcard is always 14 cm long
and 9 cm broad.

5. Bricks are normally 9 inches long,
4.5 inches wide and 3 inches thick.

6. The length of a normal
bicycle spoke is
approximately 1 foot
or 30 centimetres.

7. Coins have standard
dimensions. They can be used
as pretty good estimates for
measurement of length. Stack
20 similar coins one on top of
the other and measure their
height. Divide it by 20 to get the
thickness of one coin.

8. Measure the length of
your hand span and
remember it. This is one
ruler which you will always
be carrying around. Also
measure the distance
between two steps as you
walk. This will be a good
estimate to measure long
distance.



  AREA

The matchbox has three distinct surfaces: The labelled surface (1);
the strike surface (2); and the drawer surface (3).
Which surface is bigger, the labelled or the strike surface (1 or 2)?
Why is (1) bigger  than (2) when both of them share a common length ?
Which is bigger the strike surface or the drawer surface (2 or 3) ?
Why is (2) bigger  than (3) when both share a common breadth ?

How to find the area of the outer shell of a matchbox ?

One way, of course, is to measure the length and the breadth and
multiply it. There is however, another interesting way of finding out
the area. Matchsticks have a square cross-section measuring
2 mm x 2 mm. So, burnt matchsticks can be used as standard
bricks for measurement of area. Pack burnt matchstick “bricks’ in
the outer shell of a matchbox to construct a wall. The area of each
standard ‘brick’ is already known.
By counting the total number of matchstick ‘bricks’ used, you can
estimate the area of the matchbox shell.

  POST CARD 14-cm x 9-cm

Cut a postcard - 14-cm x 9-cm into one centimetre squares. Use these squares to estimate the
area of various shapes.

Knock three short sticks into the ground and
stretch a string around  them to make a triangle.
Now you are going to find out how big the triangle
is.
Arrange the post card unit squares in the triangle
and count how many  you need to fit in.

Make other shapes with the sticks and
string to find out how many square
centimetres you need to fill them.

With nails or sticks and strings, mark out a
rectangle on the wall of your room or a wall
outside. Count how many bricks are there in the
rectangle.



  VOLUME

1. Dip a little cotton ball in oil and rub it on an
ordinary matchbox drawer. Soon the wood /
card of the matchbox will absorb the oil. Oiling
makes the drawer water proof.

  20ml.

2. This drawer when filled with water
holds approximately 20 ml of water.
The drawer can be used as a rough
standard for measurement of volume.

3. Stick a strip of
white paper along
the length of a bottle.
Now, fill the match-
box drawer with
water and pour it in
the bottle. Mark a
line on the strip
indicating 20 ml.

4. Add more
drawers full of
water and simi-
larly mark the
levels of 40 ml,
60 ml, 80 ml and
100 ml. You can
draw a line
midway between
40 and 60 to
indicate 50-ml.

5. This bottle now becomes a graduated
cylinder for measurement of volume. Fill the
bottle upto the 100 ml mark and then pour it
out in a big pan. Repeat this ten times. Now
the water in the bucket will be 1,000 millilitres
or 1 litre. You can also use old mineral water
plastic bottles for measurement of volume.

6. Put an exact cupful of water into each of the
various pots, jugs, jars, bottles and other utensils.
Now it will be difficult to tell that there is the same
amount of water in each because the sizes and shapes
of the vessels are so different.
Ask your friend to tell you the ways in which the
vessels with water are alike. This time there are
several ways in which they are similar:
1. They are all containers.
2.  They all contain water.
3. They are all waterproof.
4. They all contain the same amount of water.

 Conservation of Volume



  FROOTI FACTS

The Frooti carton is called a tetrapack. Tetrapacks are made by fusing together layers of
different materials like plastic, aluminium, paper etc. into a single composite sheet. This wonder
packaging material apart from being very expensive is also very energy-intensive. Being non-
biodegradable, tetrapacks are very difficult to recycle. Nothing illustrates it better than the Frooti
packet. The Frooti packet costs Rs. 8.00. The empty Frooti carton itself costs Rs. 1.50 -
perhaps more than the drink itself!

1. The dimensions of a
Frooti packet are length
6.2 cm, breadth 4.0
cm, and height 8.0 cm.
The area of cross-
section of a Frooti
packet is 6.2 cm x 4.0
cm., which approxi-
mates to 25 sq, cm. Its
height is 8 cms.

2. Flatten out the Frooti pack and cut off its
top lid. Reshape it again into a container.

3. The container with a
height of 8 cm will have
a 200 ml. capacity.

4. The container
with a height of 6
cm will have a 150
ml. capacity.

5. The container
with a height of 4
cm will have a
100 ml. capacity.

6. The container
with a height of 2
cm will have a 50
ml. capacity.

7. As Frooti packets are water proof, unbreakable and collapsible they are ideal
containers for measuring volume, lliey can be used to approximate volumes of
200-ml, 150-ml, 100-ml and 50-ml. Dhara packets can be used to measure
1000 ml or 1 litre. The Frooti container can also be used as a collapsible tumbler
for drinking water during a journey. Afterwards you can flatten and tuck away the
tumbler in your pocket.

  Frooti Funnel

8. A useful funnel can be instantly made out
of a Frooti packet. Flatten a Frooti packet
and cut it along the diagonal and also make
a small cut at the bottom right hand corner.

9. The Frooti funnel
is very handy for
pouring out oil,
kerosene and other
liquids. It can also
be flattened and
stored away easily.



  WEIGHT
1. Make a weighing balance using two tin lids for the pans. Ensure that
the balance point is equidistant from the two pans. Only then will the
balance weigh truly. Now keep one oiled matchbox drawer on each of
the pans. As the drawers have the same weight the beam will remain
horizontal. Fill the left hand drawer completely with water. The drawer
will hold 20 ml of water which will weigh 20 gms (density of water 1-gm/
ml). It will amount to putting a 20 gm weight in the left pan. Put some junk
wire on the right pan so as to balance the beam. The wire shall now weigh
20 gms.

  10 gms. 5 gms. 5 gms.

2. Straighten out the wire and cut it out
into half and quarter lengths to make 10
gms and 5 gms weights. You can simi-
larly make 50 gms and other weights.

  2.0 gms. 2.5 gms. 5.0 gms. 6.0 gms.
3. Coins are made in a mint and have standard weights.
The new circular 10 paise coin is exactly 2 gms. The old 25
paise coin is 2.5 gms. The old 50 paise coin is 5.0 gms. The
old one rupee coin is 6.0 gms. These coins are still in
circulation and can be used for measurement of weight.
The weights of new coins are in odd fractions and are not
easy to remember.

4 An ordinary brand new sealed match-
box is a good estimate for 10 gms. The
new matchbox has approximately 50
matchsticks which weigh about 5.0 gms

5.Ten unburnt matchsticks
approximately weigh 1.0 gm.

7. A single, double spread sheet
of ordinary newspaper, weighs
approximately 25 gms. Four such
double spread sheets will weigh
close to 100 gms.

6. One unburnt
matchstick is a
very good estimate
for 0.1 gms.

  2.5 gms

  0.1 gms
  20 Milligram

8. The weight of an ordinary postcard is around 2.5 gms. Its area is 9 x 14 = 126 cm sq.
Five, 1 cm squares of the postcard will weigh 0.1 gm and a lone 1 cm sq will weigh 20
milligrams. So you can easily make fractional weights too.

  10 gms.
1.0 gms

0.1 gms



  BUTTON PULLEYS

1. You will need needles, thread,
paper clips, pins, old ball-pen
refills and cheap quality pant/coat
buttons. The plastic of these
buttons should melt with a hot needle.

  VALVE
TUBE

2. Put two similar buttons back-
to-back and sew them with a
needle/thread in the form of a
square Do not make a cross-
stitch as this will cover the centre.

3. Now make a hole through
the centre of the two buttons
using the tip of a hot needle.

4. Make the bore smooth until
the pulley rotates smoothly on
the needle.

5. Make the hanger of the
pulley by opening up a paper
clip. Bend one of its legs at
right- angles and slip in the
button pulley. Put a cycle valve
tube as a stopper to prevent
the pulley from slipping out.

6. Different sizes of
cheap quality buttons
can be used to make
different sizes of pulleys.
Several big and small
pulleys can be assem-
bled into pulley blocks.

7. Make a ladder
shaped hanger for
hanging the pulleys.
Use empty ball pen
refills for the long
members and paper
pins for the short
members of the ladder.
With the help of these
pulley blocks you can
lift heavy loads by
applying less force.

8. Assemble three pulleys and
three separate strings in the above
configuration. Put 5 new match-
boxes (approximately 50 gms) on
the load end. Now, put one new
matchbox (10 gms) at the effort
end. You will be surprised to find
that one matchbox is able to lift up
a load of 5 matchboxes.



TIN CLOCK
Today Montessori teaching aids have become so expensive that even the very rich schools cannot

afford them. The Montessori Clock for teaching how to read time costs over Rs.200. Apart from its
expense it also occupies a lot of space. You could build your own tin clock for less than One Rupee!

But then you will have to collect a lot of throw away junk.

1. You will need a circular lid of an old tin
box, an old ball pen plastic refill, a 1 cm.
diameter press-button, some aluminium
foil, a pin, a matchstick and some
ordinary hand tools. You will need a
small tube of Araldite to stick the
button to the lid.

2. Make a hole in the centre
of the lid with a nail.

3. Stick one half of a big press-button in this
hole using a drop of Araldite.
Keep the assembly to dry overnight.

4. Cut an 8 mm. diameter circle out of an
aluminium foil. Punch a hole in its centre, and
cut a little tongue in its rim. Insert a small
plastic refill in this tongue. This becomes the
hour hand of the clock

5. Bend the head of a paper pin at right angles.
Insert this head into the depression in the other
half of the press-button and apply a drop of
Araldite. Leave it overnight to dry. Now the pin
will become attached to the press-button. Insert
the pin point in a refill using a piece of match-
stick as the wedge. This becomes the minutes
hand of the clock.

6. Cut numbers from 1 to 12 from an old
calendar and stick them on the face of the tin
lid to make the dial of the clock. Assemble the
needles to complete the clock.

7. Instead of the tin lid you can also use a
circular cardboard for the dial. In this case
you can sew one half of the press button
in the centre of the cardboard.



  SAND HOUR GLASS

1. You will need two clean
injection bottles, an old refill,
thorn or divider, sand, blade and
some rubber adhesive.

2. Apply cycle puncture
solution on the flat sides of the
two rubber caps and stick
them back to back.

3. Make a see through
hole (2mm) through the
centre of the caps by
repeatedly poking them
with a thorn or a divider.

4 You should be able to
see a clear hole in the caps

5. Cut a 5 mm long piece
from an old plastic ball pen
refill.

6. Insert this refill piece
in the hole between the
two rubber caps.

7. The ball pen refill bore
provides a smooth and uniform
orifice for the flow of sand.

8. Fill fine and dry sand in one
of the injection bottles.
Assemble the two rubber caps
and the other empty bottle on
top of it.

9. On inverting, sand
from the top bottle will
trickle down into the
lower bottle. By filling
in the right quantity of
sand and calibrating it
against a standard
watch you can make a
one minute sand hour
glass.

  Pulse Beat

With a bit of soft clay or
plasticine, fix a
matchstick on the pulse
of your wrist so that you
can see the end of the
match move slightly each
time your heart pumps
blood.
Does your pulse move
every second, or faster
or slower? How many
times do you breathe in
one minute?
How many steps do you
walk in one minute?

  Simple Pendulum

Hold a string with a stone tied to the  end
so that it can swing without  touching
anything. Give it a slight push  so that it
swings gently.  Make the string longer and
shorter and  notice whether the stone
swings quickly  or slowly.
Take a 1 metre long string and hang it  by
a nail so that it swings freely. Give it  a
light push so that it starts swinging  gently.
You will find that die time the stone takes
to go from one side to the other is one
second when the string is one metre
Count sixty swings to understand how
long one minute is.
Practice counting swings with your eyes
shut while your friend watches the
swinging stone. In this way you can learn
to count seconds even without a swinging
stone.



  It is sad to see children learn tables by rote. It would have been so much better if children
looked at number patterns instead. Most children grow up to hate mathematics. This is because
of the horrendous way that maths is taught in schools. If there was less emphasis on rote learning
and more in discovering the hidden number patterns, then maths would be such great fun.

  This happened a long time ago - some two hundred years ago. Fredrick Gauss - the famous
mathematician was then studying in class three. One day, his teacher wanted to take a small
snooze in the class. So he asked all the children to take out their slates and write numbers from 1
to 100. This was not too much of a challenge for class three kids. As an after thought, the teacher
asked them not only to write numbers from 1 to 100 but also to add them up. This, the teacher
thought, will enable him to have a longer sleep.

  The children quickly wrote down the numbers and then started to add them up. It was easy to
add the first few numbers, as they were small. But as they went to two digits and higher numbers
the going became slow. All the while, that the other children were frantically adding up, Fredrick
looked intently at the numbers. As he peered at the numbers with rapt attention he discovered an
amazing pattern. In a flash, he wrote 5050 as the answer on his slate.

  The teacher looked at him in utter disbelief. On being asked how he found the answer, Gauss
explained:

  1 + 2 + 3 + 4 +..............................................97 + 98 + 99 + 100

  “I looked at the first and the last number. Their sum was 1 + 100 = 101. Then I looked at the
second and the second last number. Their sum was also 101 (2 + 99 = 101). The sum of the third
and the third last number was also 101. This pattern extended to the whole series. I reckoned
that as there were only hundred numbers, there would be 50 such pairs - each adding to 101. So
I simply multiplied 101 by 50 and got 5050.”

  NUMBER PATTERNS



  MATCHSTICK MODELS
1. These matchstick models use
matchsticks as the basic structural
members and cycle valve tubes as
the basic joints. Cycle valve tube is
cheap. A packet of 100 gms. costs
Rs.15/- and contains 12 metres (50
feet) of valve tube.

cycle valve tube

2. Cut 1.5 cms.
long pieces of the
valve tube.
Scrape the
sulphur from the
matchstick heads
with a blade.

3. Push two matchsticks through the two ends
of the valve tube. This is a joint -of - two.

4. This flexible joint can be used
for depicting angles - acute,
right, obtuse angles etc.

5. Three match- sticks and three valve
tubes can be looped to make an equilateral
triangle.

6. Other shapes like squares, rectangles, pentagons, hexagons can
be made by joining more matchsticks and valve tube pieces.

7. If you press the
pentagon it changes
shape and becomes
boat shaped.

8. The square when
pressed becomes a
rhombus.

9. But no matter how
hard you press, a
triangle remains a
triangle. The triangle is
the only rigid polygon.
That is why roof
trusses, bridges,
electricity towers are
made of triangles. The
triangles make them
rigid and strong.



  THREE DIMENSIONAL MODELS

1. Pierce a hole in the valve tube
joint-of- two, by poking it at
right angles either with a long
needle or else a thorn.

2. Insert a third match-
stick (slightly sharpened
at the end) in this hole.
This is a joint- of - three,
or simply a T-joint.

3. Take the equilateral triangle
and poke holes in its valve
tube joints with a thorn.
Now insert the three match-
stick ends of the T-joint in the
holes of the triangle.

4. This structure is called
a TETRAHEDRON.
 It has 4 corners, 6
edges and 4 distinct
surfaces.

5. All its surfaces are equilateral
triangles. Triangles are rigid.
So this triangular house is very
strong.

6. PENTAGONAL BOX

  TETRAHEDRON

7. In a similar manner two separate
triangles can be joined together using
three matchsticks to make a PRISM.

8. Two separate squares can be joined
with four matchsticks to make a CUBE.

9. Several of these three-dimensional
structures can be put together to make
different kinds of houses and other
configurations. You can play with this simple
meccano to create your own models.



  JOINTS OF FOUR, FIVE AND SIX

1. Take two pieces of valve
tube about 2 cms. long.
Weave a thorn through the
hole of one. Then pierce the
thorn through the centre of
the other valve tube.

  2. Pull both the ends of the
second valve tube and slide it
over the first one. Gently
remove the cross, joint- of-
four from the thorn.

  3. Use these joints to
make a PYRAMID

  4 Make a joint-of-four but
do not remove it from the
thorn. Just like the second,
insert a third valve tube.

  5. The second and the third
tubes are at right angles to the
first tube. Insert a small piece
of a matchstick in any of the
four free legs of the ‘H’.

  6. Weave this matchstick
needle through the centre of
the other leg of the ‘H’.

  7. Now remove the
thorn and phase out
the six valve tube legs
to form a star.

  8. This is a joint-of -six.
For a joint-of- five, simply cut
one of the legs of the ‘H’.

  9. You can attach six
matchsticks to the star joint.

10. Assemble twelve joints-of- five and thirty matchsticks to make an ICOSAHEDRON.
One pentagonal face of the icosahedrons can be flexed in to make an IGLOO.
With joints of 2, 3, 4, 5 and 6, and matchsticks as members there are many different kinds of
models and structures which you can make. This is a very interesting way to learn solid
geometry.



GEOMETR Y BY PAPER FOLDING
Most of these Geometric Exercises in Paper Folding have been inspired by a

book of the same name, written by an Indian mathematician in 1893.
His name was T. Sundara Row (anglicised from Rao).

  Ninety Degree angle

1. We will start with simple angles. A straight edge
is 180 degrees. If we double a straight edge upon
itself we get two ninety degree angles.

  Forty Five Degree angle

2. A forty five degree angle is got by
folding any right angle corner into half.

  Sixty Degree angle

3. How to fold 60 degrees ? Divide a straight edge (180 degrees) into three equal angles. Take a
point mid-way on the straight edge of paper lift both edges of the paper from this point and fold
them to approximately 60 degrees. Before creasing ensure that the edges are flush with the folds to
be creased.

  Thirty Degree angle

4. Fold the 60 degree angle such that its one
edge doubles on the other. 60 will be divided
into two 30 degree angles.

  Fifteen Degree angle

5. A fifteen degree angle can be got by
halving the 30 degree angle. This can be
done by doubling its one edge on the other.

  PAPER DIAMONDS

1. First fold a
sheet of
rectangular
paper into half.

2. and then
into quarter. 3. Fold a triangle

at the left-bottom,
four fold comer
(the centre of the
paper).

4. On opening
one layer you
will see half of
the diamond.

5. Open fully to see an
elegant rhombus in the
middle of the paper.

6. If you make several parallel
creases at the four fold corner
then ...

7. On opening you will see a diamond in a diamond in a
diamond - a series of nesting diamonds or rhombuses.



  Knotty Pentagon

1. Take a long rectangular strip of
paper and tie the two loose ends into
an ordinary knot.

2. Gently pull the
ends to tighten the
knot.

3. Tighten the knot
and crease well and
you will be surprised
to see...

4. a  regular
PENTAGON.

  Regular Hexagon

1. Fold a rectangular
sheet of paper into
half.

2. Fold the doubled up
straight edge into three
equal parts of 60 degrees
each. Crease well

3. There will be 6
layers of paper on
the top corner. Fold
it into a triangle

4.On opening you
will see a regular
HEXAGON in the
middle.

  Hexagonal Cobweb

5. If you make several parallel
creases at the top corner then....

6. On opening you will see a set of
nesting hexagons resembling a cobweb.

  Octagon

1. Fold a sheet
of paper into half
and then...

2. into a
quarter.

3. Crease the 4
fold corner again
into a triangle to
make 8 folds.

4. Crease the
8 fold corner
sharply.

5. On opening you
will find a regular
OCTAGON in the
centre.

  Sum of the angles of a triangle equal two right angles.

1. Cut a triangle from apiece
of paper. Fold the top to
meet at the base as shown.

2. Fold the left and
right angles too.

3. The three angles of the triangle can
be folded to form a 180 degree
angle. The three angles when placed
like this make a straight line.



PAPER CUBE
  Using six similar squares of paper you can fold a very regular cube. You need no glue. Once you
make the cube you can make various kinds of dices and a whole world of games based on the cube.

1. Take a 10 cms.
square. Fold its
middle line and
open again.

2. Fold the left
and right edges
to meet this
middle line.

3. Fold the top
right angle
comer into half.

4. Crease and
open up. You
will find a small
triangular flap.

5. Fold it
inwards.

6. Now insert the
right hand corner in
between the folds of
the left vertical
rectangle.

7. Repeat the
same process for
the lower left
corner of the
rectangle. First
fold it into half.

8.Then open
the crease.

9. And fold
the triangular
flap inwards.

10. Insert the
lower left corner
between the folds
of the right
vertical rectangle.
This is a self-
locked parallelo-
gram.

11. One surface of this parallelogram is plain
and smooth while the other surface has got four
pockets. Fold the triangular flaps of all the six
parallelograms towards the plain side. Now the
pocket face will become an exact square.

12. Start with two parallelograms.
Insert the flap of the first into the
pocket of the second.

13. Take the third parallelogram
and insert both its flaps - one in
each of the previous parallelo-
gram pockets. Thus one corner
of the cube will be made.

14. Continue assembling,
taking care that all the flaps will
come over the square facets
and get inserted in the pockets.
No flap will be inside the cube.

15. Finally you will get a
regular CUBE, without
using any glue. Small and
stiff cubes make beautiful
dices.



 FUN WITH DICES

Make a paper cube or dice. Mark six
different shapes on it instead of numbers.
Cut ten numbers of each of those shapes
with cardboard and put them in a bag. Roll
the dice. Feel in the bag for the shape that
appears on the top face of the dice. If you
pull out the right shape, then you keep it.
Take turns. The first person to collect 5
shapes is the winner.

For this game you will need a few counters and a
dice. Each person draws 4 boxes like this :

Roll the dice.
Write the number shown on the dice in one of the boxes. When you have put the number in the box
it cannot be changed.  Keep rolling the dice until all the boxes are full.  Is the left hand number
greater than the right hand number ? If it is then you collect a counter. The first person to collect 5
counters is the winner.

  Addition Game
For this game you require three dices
and a paper and pencil to record your
score.
Throw all three dices together. Add the
dots on the top surfaces of all the 3
dices. The winner is the player to score  a
grand total of 100.

  Multiplication Game
For this game you will require two dices and a paper and pencil to record your score.  Both the
dices are tossed by the player twice. The total number obtained by counting the dots on the top
surface of each dice  on every throw become the factors for multiplying and the player must give the
final answer correctly.

  6 x 9 = 54

After each round, the player with the highest score gets 1 point. The winner is the player who
scores 10 points first.

  Variations
Children can change the rules and make various games using three dices. They can throw all three
dices together. Then add the two dices with the highest numbers and from this sum subtract the
number on the third dice. This would be their score. They take turns and the player who scores 100
first is the winner.  Alternately, they throw all three dices together. Multiply the two lowest numbers
and add to it the third number. This becomes  their score. The one who scores 200 first is declared the
winner. The paper cube described on the previous page makes a very accurate dice. All that is required
to make such a dice is six equal  squares of paper. There is no gluing or pasting required. Having made
a paper cube children could either make dots on them to make a number dice, or draw different shapes,
or else  make a dice with different colours on all its six facets. When children play with two or three
dices they automatically learn to add, subtract and multiply in a very playful way. This  kind of mental
maths would stand them in good stead later on.



PLACE VALUE / DECIMAL  POINT

Slipper Abacus

1. Take an old rubber slipper.
Make three 7-8 mm diameter
holes on its midline using a
shoemaker’s punch.

2. Insert / press fit a pencil
/ reed in these holes. The
height of the pencil should
be only 9 beads high.

3. This simple abacus can be used
to show place value. The number
293 is denoted on it.

  Rubber Abacus

1. Cut a 5 cm x 10 cm piece
from an old hawai chappal.

2. Mark out 3 columns and
9 rows of dots on it. Punch
holes on the dots using a
2mm shoemaker’s punch.

3. Using matchsticks you
can depict any score from
0 to 999 on this counter.
The score right now is 159.

  Place Value Snake   This splendid teaching aid is made from a strip of paper. When
you open up the snake then you see the actual place values of all
the numerals.

  DECIMAL  ABACUS

1. Cut a 6 cm x 3cm piece
from an old rubber slipper.

2. Stick 4 needles in the
rubber so that they are 4.5
cm above.

3. Cut a 6 cm x 6 cm piece of
old postcard Make 3 holes and
2 slits on it. Mark a black spot
on another postcard strip.

4. Attach the postcard piece
to the rubber with pins.
Weave the strip through the
slits.

5. Cut 5 mm long beads from
an old refill.

6. The abacus indicates
520.9. It has got a sliding
decimal point



BROOMSTICK TABLES
This article is inspired by the work of Sri P.K.Srinivasan of Chennai. Tables are often learnt by
rote. This repetitious drill might help quick recall but it kills the whole joy of learning. With only 18
broomsticks children could discover the whole world of tables.

1. Lay one broomstick and place one across it. At how
many points do they meet ? Obviously one. So, 1 x 1 = 1.
 If two vertical broomsticks are placed criss-cross over
three horizontal broomsticks then they have six junctions.
A criss-cross of 4 and 3 sticks will have 12 junctions.
So, 4 x 3 - 12. Six vertical sticks over five horizontal sticks
will have 30 intersections.

Finger Multiplication
This is a simple way to multiply numbers from 6 to 10.
This method was used in some parts of Russia before
the Revolution because at that time poor people and
their children could not go to school. For this method
you must do the following:
1. You give numbers to your fingers from 6 to 10.
2. If you want to multiply 7 by 8, finger number 7 of
one hand must touch finger number 8 on the other
hand. Then the two fingers together with all the
fingers under them are tens. You have five tens, that is
50.
Then you multiply the number of the other fingers on
the left hand by the number of other fingers on the
right hand. This gives you 3 x 2 = 6. So, 50 + 6 = 56.
This method always gives  the right answer.

2. Children can make a 0 to 9 matrix on a square
ruled copy and make their own table sheet by
placing broom- sticks criss-cross and counting
the number of junctions Children who know how
to count should be encouraged to make their own
multiplication table chart.

Multiplication of two-digit numbers
Multiplication of two-digit numbers would mean
counting too many junctions. So, ten broomsticks
can be represented by one card strip.
Criss-cross of two strips will be 10 x 10 = 100,
while that of a strip and a broomstick will be
10x1=10. Add up the sums of all the junctions to get
the multiplication value. For instance, 12 x 13 = 156.

  Multiplication by Zero
The abstract concept of multiplication by a zero can be concretised by the use of broomsticks.

1. 2 x 1= 2. Now
remove the
vertical stick.

2. As there are no junc-
tions now so 2 x 0 = 0.
Now remove one hori-
zontal stick.

3. What remains
is 1 x 0 = 0. Now
remove the last
horizontal stick.

4.  Now there
are no junctions,
so 0 x 0 = 0.

0 x 0 = 0.
  2 x 0 = 0

  2 x 1 = 2.

1 x 0 = 0.

5 x 10 = 50.

3 x 2 = 6.

6 x 5 = 30.4 x 3 = 12.2 x 3 = 6.

12 x 13 = 156



  ROULETTE

Empty ball pen refills are not for throwing for they make beautiful bearings. For this you need
cheap refills which still cost 75 paise each and have a thin brass tip. The plastic end of these refills
can easily slide into the brass tip (Reynold and Sharp refills will not be appropriate).

1. You will need an old refill (thin tip), an old
rubber slipper, cardboard, a small 2 mm shoe
maker’s punch or a poker, Fevibond and scissors.

2. Cut a used refill about
1 cm from the top.

3. Insert the plastic
refill in its brass tip.

4. The refill goes in very
smoothly. The refill on its
own brass tip makes a very
efficient bearing.

5. Punch a 2 mm hole in a
1 cm diameter rubber disc
cut from an old slipper.

6. Stick this disc at the centre
of a 15 cm diameter
cardboard. Insert the 1 cm
refill with the tip in this hole.

7. Cut a 15 cm long and 1 cm
wide pointer out of
cardboard. Stick another
rubber disc at its centre Insert
an 8 cm long refill in this disc.

8. Place the refill in the pointer on the brass tip, in the
middle of the cardboard disc. Try twirling the pointer. The
pointer will rotate very smoothly. Place a circular card
disc divided into 8 equal sectors on the cardboard disc.
The roulette has now become an 8 digit dice. By dividing
the card disc into different number of segments you can
make a dice of any number. Children spin the pointer and
later put seeds corresponding to the number indicated by
the pointer.
Instead of numbers you can have shapes, colours,
alphabets, different leaves on separate card sheets. You
can make a number of very interesting matching games
using this simple roulette.

  Str etchable Stomach
This toy is a source of endless amusement for little children.
Paste a white paper on the outer case of a cardboard
matchbox and also on its drawer. Draw a cat as shown.
When the drawer is slid inside, the cat appears in its normal
size. On pulling the drawer out, it appears as if the cat has a
stretchable stomach.

In another variation of this toy,
the neck of a giraffe can be
stretched, much to the
amusement of children!



THE SOMA CUBE

1. Take 27 wooden or plastic cubes and stick
them into seven shapes as shown. You can
also make use of the paper cubes shown on
the previous page. These are the seven pieces
of the Soma Cube.

2. Assemble all these seven
pieces to make a 3 x 3 x 3 solid
cube. There are over 230 ways
of making this cube. How many
ways can you find?

3. The number of pleasing structures which can be made with the seven
pieces of the Soma Cube seem to be unlimited. You can make all these
three - dimensional figures using all the seven pieces in each case.



  PAPER PROTRACTOR

1. Take a 10cm x 10cm
piece of square paper
(ABCD).

2. Fold along its
middle line EF.

3. Fold corner B and move it up
and down on mid-line EF until
line BA passes through the left-
hand corner A. Crease AG.

4. By doing this angle AGB will become 60 degrees.
In triangle ABG, angle A is a corner of a square (90
degrees), angle AGB is 60 so the remaining angle
BAG will be 30 degrees. Now fold the lower triangle
along line BG and tuck it below triangle ABG.

5. Bring edges AD and AB together so
as to bisect angle DAP (30 degrees)
into half. Now angle PAB will be 15
degrees.

6. As angle ABP is a
right angle being a
corner of a square so
the remaining angle
APB will be 75
degrees.

7. Now we have a beautiful
paper protractor with angles of
15,30,45,60,75 and 90 degrees
marked on it. Corners P (75
degrees) and G (60 degrees) can
always be opened and doubled
to make angles of 150 and 120
degrees. So, next time if you
forget your geometry box, there
isn’t much to worry about. Just
fold a paper protractor.

  Which Holds More?

1. Take two postcards
and roll each one of them
into a tube. One the long
way and the other the
short way. Do not overlap
the ends. Tape the ends.

2. One cylinder will
be tall and thin. The
other will be fat and
short Both will have
the same surface
area.

3. Will each cylinder hold the same
amount? What do you think is the
answer? The short and fat cylinder
holds much more sand. Why?
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THE MOEBIUS TWIST

The Moebius strip is a geometric curiosity. An ordinary square piece of paper has four edges
and two surfaces - the top and the bottom. But the Moebius strip has only one edge and one
surface. It was discovered by a German mathematician and astronomer Augustus Moebius,
during the last century.

1. Take a full sheet of
newspaper and cut
three strips 5 cm. wide
and about 80 cm. long. 2 Label the strips a, b, and c.

3. lake strip a and glue the
ends together, so as to
make a circular loop.

4. Give strip b half a turn (180
degree) before gluing the ends
together to make a loop.

5. Give the last strip c a
full turn (360 degrees)
before gluing the ends
together to make a loop.

6. Now, give the three
loops to three different
friends. The loops look
almost the same. But
when your friends.. 7. cut them along the

middle line of each
loop they will be in for
a great surprise.

8. The first loop A
will get divided into
two separate loops
of paper.

9. Loop B will
become a single
loop whose length
will be double that
of the original loop.

10. However, it is the third
loop C which will surprise
you the most. It will
become two loops which
are linked together.



  TANGRAM

Tangram is a thousand year old Chinese puzzle. In this a square is cut into seven pieces.
Then all the seven pieces are joined together to create different patterns - geometric
designs, humans, birds, animals. All the seven pieces have to be used for each design.
There are thousands of different designs to make.

1. Mark 16 small
squares in a cardboard
square of edge 10cm.

2. Draw the lines as shown.
3. Cut along the lines and
you have the seven pieces
of the tangram.



 Make all these humans, birds, animals using all the seven pieces of the Tangram in each case.



  An enlightened village science teacher in Andhra Pradesh got hold of an old mosquito net. With
wire hoops and pieces of net he made a butterfly net for every child. Each child was allocated a
particular small patch of the village paddy field. While coming to school the children had to once
scoop the butterfly net through the paddy field. They had to bring their booty of insect pests to the
school.

  In the school the children separated and sorted out the various insects. They counted the insects
and tried to know their names. They plotted a daily chart giving the number of insects found
everyday. This simple bar diagram, would tell them about the increase or decrease in the insect
population. It was like a frequency count. It would give them some inkling of the pest menace.
When is the pest population at the maximum? What would be the best time to spray the fields with
pesticide?

  Children learnt a lot about insect pests and their plant hosts. Which insects attacked the paddy
fields? Which insects attacked the black gram and ragi fields? Which was the best way to manage
the pests? Would a solution made of crushed tobacco leaves, or of neem leaves work on a
particular pest?

  A conscious teacher was able to inspire the students to learn science from real life. The children
were learning relevant science in a very interesting way. Not only were they doing great science but
they were also helping the community in combating the pests for a sustainable livelihood.

  BEST PEST

  Lessons are mugged up for passing exams. Definitions and formulae are learnt by heart to score
high marks in the tests. Often the lessons have nothing to do with real life. There is often no link
between what is taught in science and the needs of the community. But this need not always be so.



  AIR

These simple experiments are fun to do. In each of these experiments whenever you blow
air, its high speed creates a low-pressure zone, which makes things either come close or
rise up in the air.

Take a strip of card 50-cm long and 5 cm
wide. Cut a window in its middle and bend
its two legs to make it stand like a table.
On blowing through the window both the
legs of the paper table come close together.

Can you remove a table - tennis ball from a glass
without physically touching it ?
Yes you can. Blow hard towards one wall of the
glass and the ball will be ejected out of the glass.

Take a thin strip of paper and hold it in
the gap between the thumb and the
index finger. Then bring the thumb close
to your mouth and blow horizontally.
The strip will rise and float in the air.

You can also tape the paper strip to the
end of a plastic straw and blow through it.
The strip will rise up and float horizontally.

Tape two light plastic balls to the ends of a 25-cm long thread. Tape a 5-cm long
paper strip in the middle to keep die balls apart. Hang the balls and use a plastic
straw to blow air between them. The balls will come close and strike each other.

10-cm
5-cm

10-cm

25-cm



  FLYING FISH

1. To make it all you need is a strip of old
newspaper. The strip should be 2-cm wide
and about 12-cm. long. Place the strip in a
horizontal position. On the lower right- hand
side, about 1.5-cm. from the end, cut a slit
half-way across the strip.

2. Make a similar
cut on the upper
left- hand side.

3. Slip both the slits
into each other so
that they interlock
together.

4. The fish is now complete.

5. Throw it high in the
air and it will twist and
turn around on its way
to the ground. Try
making Flying Fishes of
various sizes and
colours. This is the
simplest and the most
amazing flying object
that you can make. The
fish will twist and turn
round and round as it
comes to the ground.

  HELICOPTER

1. Cut a long strip of paper
12-cm. long and 3-cm.
wide. Cut two-thirds of the
length along the dotted lines.

2. Hold the upper right-hand
and the lower left-hand and
bring them together.

3. To form a ‘V’ shape.

4. Fasten the two ends with
a paper clip, and that the
helicopter will stay vertical
while flying.

5. Now drop the heli-
copter from a height and
watch it whirl round and
round. Make a loop
with the thumb and first
finger of your right hand.
Try and catch the
vertical tail of the falling
helicopter in this loop.



THREE BLADE F AN
  This is a two minute toy. It is a very simple toy to make and it is great run to play with.

1. Cut three long strips from an old
postcard each about 1.5 cm wide.
Fold each strip A, B, C in half from
the right to the left.

2. Take strips A and B and
put A inside B like this.

3. Weave strip
C into place.

4. Pull the strips in the
direction as shown ...

5. to make a tight paper
knot. The interlocking of
the three strips makes a
bowl like form.

6. Put this fan on a. blunt point
of a pencil and run with it.
The fan will rotate.

  LEAPING FROG

1. Take an old
cigarette packet
and...

2. remove its inside
drawer made of thin
card sheet.

3. Fold the two
corners on the top to
the middle to make a
triangular head.

4.  Fold the tip
of the triangular
head inwards.

5. The folds on the left
side of the drawer act as a
very fine spring. Turn the
frog upside down and
press the spring with your
index finger to make it
leap. Paint the frog green
and stick two eyes to
make it look like a real
frog.



DANCING DOLL
 You will need one sheet of paper, pencil, ruler, scissors and craft knife, glue, compass and protractor.

1. To make the skirt
draw two concentric
circles of 2.5 and 7.5
cm radius. Draw a
horizontal line through
the centre of the circles.

2. Draw 60 degree
angles above and
below the line from
the centre The circle
will be now divided
into six segments.

3. Mark the
circumference of the
outer circle at points
half-way between
each radial line.

4. From these mid-
points draw six slant
lines as shown.

5. Cut along
five of these
lines. Make
further cuts as
shown and
discard the
shaded area.

6. Form a cone
by bringing points
X and Y together.
Glue them to
complete the
skirt.

7. To make the
doll: cut a 7.5 cm
square of paper
and fold it in half.
Draw half the doll
as shown.

8. Cut through
both the layers
of the paper in
one go. Discard
the shaded area.
Cut along the slit
lines.

9. Unfold and shape
the lower part.
Overlap the two
ends and glue them
together.

10. Raise the little tabs
and glue them on the
underside. Then fix the
upper body to the skirt.
Rearrange the arms.

11. Balance the doll on a tip of a
pencil. Blow on the skirt and the
doll will spin round and round.



  FAN TAILED BIRD

1. Take a 7.5-cm x 3.0-cm strip of
bond paper. Fold its length into three
equal parts. Leaving one third of the
width cut two sectors along the
length Repeat the same at the other
short edge.

2. Fold one third of
the end strips inwards
and glue them.

3. Cut a one centimetre
long piece from an old
ball pen plastic refill
and flatten one of its
ends by pressing it
between your teeth.

4. Put a pin through
this end. The oval refill
end prevents the pin
from going through.

5. Apply glue (Fevibond /
Vamicol is best) on the doubled
up ends. Stick the end of the pin
as shown in the picture.

6. Now turn the strip and stick
the two glued portions together.

7. If you now hold the refill and
blow through the wide side of
this Y shaped propeller then it
will rotate very fast.

8. Fold a FLAPPING
BIRD using a 10-cm
square of thick paper. Cut
the bird’s tail as shown by
the dotted lines.

9. Apply glue on both the inner
portions of the tail and stick the
plastic refill of the fan. Take care
so that the glue does not touch
the head of the pin.

10. Tie a thread to the
bird and then rotate it.

11. The tail fan will rotate giving a
feel of the bird in flight.

Glue



 LOOP GLIDER

1. Cut two strips of paper,
one measuring
2-cm. x 16-cm. and the
other 2-cm. x 10-cm.

2. Cut a stiff drinking
straw or a light reed of
15-cm. long.

3. Bend the small strip into a
loop so that its ends overlap
a bit. Tape the overlapping
ends together. Do the same
with the large strip.

4. With a piece of
sticky tape attach
the small loop to
one end of the
straw.

5. Attach the
large loop to the
other end.

6. To fly the glider, hold it high with the small
loop in the front and throw gently. The loop
glider will glide through the air. If the glider
wobbles, adjust the position of the loops.

  CLOTHES CLIP PCLOTHES CLIP PISTOL

1. To make this ingenious pistol you will
require a wooden or a plastic clothes clip,
a rubber band and a matchstick.

2. Place the matchstick and the
rubber band as shown in the picture.

3. The rubber band will be in tension.
If you press the clip in this position
then...

4. The matchstick will shoot
forward. A wooden clothes clip
and a thicker stick works better.



  AIR TOP

1. Take a thick card disc 7-cm
in diameter. Mark out the lines
as shown.

2. Cut along the three sides of
the flaps with a sharp blade.

3. Bend the
flaps upwards
as shown.

4. Stick a pin or a
thin nail through the
centre of the disc,
leaving about 1 cm
projecting below.
This will be the
pivot point of the
top.

5. Apply
glue, or
Fevicol
around the
pin to hold
it in place.

6. Now hold the
disc lightly against
one end of an
empty thread spool
with your finger,
letting the long end
of the pin stick up
through the hole in
the spool. Blow
through the other
end of the spool.

7. The stream of air you
blow strikes the vanes
radially and makes them
spin. The stream of air
also creates a low-
pressure zone, that holds
the disc against the
spool, Once you stop
blowing, the top will
drop from the spool and
continue to spin on the
table.

  Funny Money

1. Pull an aluminium
hanger into a
diamond shape.

2. Make a hole in
an injection bottle
cap and insert it in
the hook.

3. Place a coin on
the rubber cap.
Swing the hanger in
 a full circle. Continue
spinning fast. The
coin will not fall.

4. When you stop the coin will
still be perched on the cap.
This is a very dramatic way to
demonstrate centripetal force.



Aeroplane Wing

1. Cut a piece of paper 20-cm. long
and 10-cm. wide. Bend it in half and
stick the edges together. Run a fold
along the edge with your fingernails so
that it bends, curved at the top and
almost flat underneath. The flat end of
the wing is the leading edge, and the
thin edge is the trailing edge.

2. Make a straight hole through both the
parts of the wing about 3-cm. from the
leading edge. Pass a piece of empty straw or
ball pen refills through it and fix it with a dab
of glue. Stick a piece of paper on the centre
line of the trailing edge. This fin will stand
vertically and help in stabilising the wing.

3. Pass a thin thread through the
refill and tie the two ends of the
thread to two sticks. Now hold the
sticks in your two hands and pull
them so that the thread is in tension.
As you swing the sticks through the
air the wing will rise on the thread.

4. How does an aircraft fly? How does the aircraft’s wing
produce lift? How does the heavy aircraft with such a load of
passengers and cargo fly in the air? This simple paper model
of the aeroplane’s wing will help you understand the principle
of flight.

As you pull the thread and run with both the sticks the paper
wing lifts up on the thread. There is a hump on the top portion
of the wing. The top portion of the wing is longer than the
bottom portion, which is almost flat. As the wing moves in the
air, its leading edge divides the air stream into two parts. One
air stream goes over the top and the other goes along the
bottom of the wing. Both the air streams meet after the same
time at the trailing edge. The upper air stream has to go over
a hump and hence has to travel a much larger distance as
compared to the lower stream. Since both air stream meet at
the trailing edge at the same time the upper stream has to
move faster. This higher speed of airflow on the top of the
wing produces a low-pressure on the top of the wing, thus
producing lift from below. This is how a wing helps an
aeroplane to rise in the air.

 20-cm.

10-cm



  TEACH MY SON
   Abraham Lincoln

 Abraham Lincoln wrote this letter to his son’s
teacher. This letter is a timeless classic.

  ... He will have to learn, I know, that men are
not just, all men are not true. But teach him also
that for every scoundrel there is a hero; that for
every selfish politician, there is a dedicated
leader. Teach him that for every enemy there is
a friend. It will take time, I know, but teach him
if you can, that a dollar earned is of far more
value than five found.

  Teach him to learn to lose and also to enjoy
winning. Steer him away from envy, if you can,
teach him the secret of quiet laughter. Let him
learn early that bullies are the easiest to lick.

  Teach him, if you can, the wonder of books,
but also give him quite some time to ponder the
eternal mystery of birds in the sky, bees in the
sun, and flowers on a green hillside.

  In school teach him that it is far more honour-
able to fail than to cheat. Teach him to have
faith in his own ideas, even if everyone tells him
they are wrong. Teach him to be gentle with
gentle people, and tough with the tough.

  Try to give my son the strength not to follow the crowd when everyone is getting on the band-
wagon.

  Teach him to listen to all men but teach him also to filter all he hears on a screen of truth and
take only the good that comes through.

  Teach him if you can, how to laugh when he is sad.

  Teach him that there is no shame in tears. Teach him to scoff at cynics and beware of too much
sweetness.. Teach him to sell his brawn and brain to the highest bidders, but never to put a price
tag on his heart and soul. Teach him to close his ears to the howling mob and to stand up and
fight if he thinks he is right.

  Teach him gently, but do not coddle fine steel. Let him have the courage to be impatient, let
him have the patience to be brave. Teach him always to have sublime faith in mankind.

  This is a big order, but see what you can do. He is such a fine fellow, my son.



  FUN WITH WATER
Can you fill the empty bottle?

Place a funnel in the neck of
an empty soda bottle. Pack
clay around the neck of the
bottle so that there is no
space between the bottle
and the funnel. Pour water
into the funnel Notice what
happens. Then take the clay
off the bottle and funnel.
The clay seals the neck of
the bottle outside of the
funnel. When water flows
into the funnel, the air
cannot escape, except by
going through the water
very slowly. The air in the
bottle takes space and
prevents the water from
coming in. When the clay is
removed the air can escape,
and water flows in easily.

  The Siphon

Place a tall jar full of water on a
high table and an empty jar on
a lower chair. Fill a tube with
water and hold the water in by
pinching both ends of the tube
or with a clothespin. Place one
end of the tube in the top and
the other end in the lower jar.
Open the two ends. The water
will flow as long as the level of
water in one jar is lower than
the level of water in the other
jar. The pull of gravity causes
water to flow from the tube and
reduces the pressure within it
(at B). The air pressure is
greater at A and water is forced
into the tube.
Try to use the siphon without
filling the tube. Does it work?

  How does a straw work?
Mix a few drops of ink in half a
glass of water. Place a
transparent straw in the glass
with coloured water. Suck up a
little of the water into the
straw. Then hold your finger
across the top of the straw
and pull the straw out of the
liquid. What happens? Then
remove your finger from the
straw.  While your finger
covers the top of the straw,
the liquid remains in the straw.
When you remove the finger,
the water flows out. When
you cover the straw with your
finger you are lessening the
pressure of air over the straw.
The greater pressure of air
under the straw can hold the
liquid inside the straw.

  How many coins will it hold?

Place a jar or a glass in a
basin. Fill the jar to the
brim with water. Drop in
25 paise coins or paper
pins, holding them from
their edges. You will see
that you can drop in a
surprising number of
coins into the jar before
the water flows over.
The explanation for this
is that there is almost an
elastic rubber like
membrane on top of the
water surface. This
surface tension permits
you to heap the water
quite high before it
breaks and the water
runs over.

  Make an atomiser

Make a slit in a plastic straw about one-third from one
end. Bend the straw at the slit and place the short
section in a glass of water. Make sure the slit is no
more than 0.5 cm above the surface of the water. Blow
hard through the straw. You will see that water enters
the straw from the glass and comes out through the slit
like a spray.

  How to compress air

Hold a glass with its mouth down and push it
into a deep bowl or bucket of water. You will see
that the water enters the glass a little way. No
bubbles of air escape. The water forces the air
into a smaller space. The molecules of air are
forced closer together.



BELLOWS PUMP

With this very efficient pump you can inflate a balloon with air or fill it with water. This pump will also
make a great Pichkari for Holi, for with every down stroke 40-ml of water comes gushing out.

1. For making the pump you will need two
film-reel bottles, 15-cm of old cycle tube, an
old refill or a Frooti straw, and some rubber
based adhesive like Fevibond or Vamicol

2 Make a hole in the
base of film-reel bottle
A by using a divider
point. Widen this hole
by gently rotating the
pointed end of a
scissors The hole
should be about 1-cm
in diameter and should
not have any burrs.

3. Make a
similar hole
in cap B.

4. Cut two circular washers
about 1.5-cm in diameter
from a cycle rubber-tube.
Apply Fevibond on half of
the area of the two washers.

5. Apply
Fevibond to the
cap and paste
one washer.

6. The washer
which is stuck on
one side only will
act like a hinge. It
can open and close
like a valve.
This is the
DELIVERY
VALVE.

7. Paste the other
valve on the base of
the film-reel bottle.
This is the
SUCTION  VALVE.

8. Take another
film- reel bottle B
and make a small
hole on its cylindri-
cal surface.

9. Press fit a short thick Frooti
straw or a ball-pen refill in it
for the delivery pipe. Fix the
cap with the delivery valve
(Fig 6) to bottle B.

  Delivery
Valve

  Suction
Valve

10. Cut a 15-cm long piece
from an old bicycle tube.
Stretch and slide the tube
over both the bottles as
shown. The bottles will be
separated by 7-8 cm of
cycle tube. This rubber
tube acts like a pair of
bellows.

11. Now hold the lower bottle in water and
press the top bottle B downwards. After a
few initial strokes water will start gushing
out of the delivery tube.



SPRINKLER

1. Tie a metre long string to the top
of a carrot. Slip the free end of the
string through an empty ball pen
body. Then tie it to a small potato.

2. Hold the pen body in
your hand and begin
making circular motions
- the potato must swing
in a circle. As you
increase the speed of
rotation the carrot will
rise There is a force
associated with the
rotation of the potato.
This force pulls away the
centre of the circle and is
called Centrifugal force.

3. This simple
sprinkler works on
the same principle
Take a one meter
long flexible plastic
tube - the one used
as a petrol pipe or
as a mason’s level
tube. Keep one
end of the tube
immersed in water
and suck from the
other end.

4. When water
starts coming from
the other end you
start rotating it and
slowly raise it.

5. Water will keep sprinkling out as long
as you continue spinning the tube This
way you can dram out the whole bottle.
The Centrifugal force of rotation is
enough to suck and lift water from a
height of almost half a metre. You can
make a simple foot valve using a cycle
steel ball and a pen body as a seat.

  Inertia Pump
This simple pump was designed by Suresh
Vaidyarajan. Any hollow tube - PVC, metal
or even a 30 cm long Papaya stem can be
made to pump up water
Hold the tube with your left hand and move
it up and down into a bucket of water.
Keep the palm of your right hand on the
top of the tube and open and close it with
each up and down reciprocation. Soon
water will start squirting out. Here the
up - down motion of the left hand does the
pumping while the right palm acts like a
valve.



  HANDPUMP

1. For making this pump you will
require a black film-reel bottle,
one more cap, a cycle spoke,
old cycle tube, an old refill,
simple hand tools and Fevibond
- a rubber adhesive.

2. With a sharp scissors cut and
remove the outer circle of the
cap. The inner circle will make a
superb piston. Rub it a little on
sandpaper so that it is free inside
the bottle - the cylinder.

3. Make a 2-mm hole in
the centre and a 6-mm hole
for the delivery valve port.
Apply Fevibond to a 2-cm
x 1-cm piece of bicycle
rubber tube and stick it to
cover the hole. This rubber
will act like a hinge and
open and close like a valve.

4. Cut a 12-cm long piece
from a bicycle spoke Fix the
piston on the spoke threads
with two nipple nuts.

5. This is the piston, delivery valve
and connecting rod assembly.

6. Take another film-reel
bottle cap and make a 6-mm
hole in it. Apply Fevibond to
a 2-cm x 1-cm piece of tube
rubber and stick it on one
side to cover the hole. This is
the suction valve.

7. Make a 3-mm hole in
the centre of the bottle
base so that the cycle
spoke can move freely
in it. Make another hole
on the curved surface
near the base and fix an
old refill or Frooti straw
in it. This is the delivery
pipe.

8. Insert the spoke through
the bottle base and snap the
suction valve lid to complete
the hand pump assembly.
Keep the pump in a bowl of
water and move the spoke up
and down. After a few
priming strokes large quanta
of water will gush out of the
delivery pipe with every
upward stroke of the spoke.
Both the rubber washers -
stuck only on one side as
hinges, act as very efficient
valves. This is a superb model
to understand the working of
a real hand pump.



  Vigyan Ashram an NGO near Pune, devised a unique curriculum for ninth class girls. The girls
were trained to conduct blood, urine and stool tests by professional pathologists. They were also
taught a course on food, nutrition, health and hygiene.

  These girls were then asked to visit all the village homes and examine the health of the children.
They had to make a note of the number of children in every house. Also the age, sex, height and
weight of the children. These girls also took blood samples of pregnant mothers and children.
Whenever the haemoglobin count was found low, the patients were advised to eat green leafy
vegetables and other iron rich foods. These girls gave the families simple tips on cleaning the
water. The girls periodically visited the homes and monitored the progress of their patients.

  The village families were very happy by the help rendered by these girls. Slowly these girls
became so skilled that soon they were doing simple pathological tests for the local doctors for a
fee!

  One day these girls will many and have their own families. They will be very conscious mothers
and will pay a lot of attention to the health of their family.

  At present these girls are offering a great service to their community and at the same time
learning the rudiments of science in a very creative way.

BAREFOOT PATHOLOGISTS

  Often the school science curriculum is cut-and-dry and divorced from real life. It is no wonder that
such lessons are unable to sustain interest and capture the imagination of the children. A number of
experiments have proven that when science curriculum’s are designed with the community’s needs in
mind, then they spark a great deal of interest and are able to galvanise the community into action.



  OUR SENSES

 Sight

1. Look at a distant object. Then hold up your finger
at arm’s length With one eye closed look at the scene
just over the top of your finger. Note the object that
you see. Without changing the position look at the
scene with the other eye The background shifts. You
see a different object beyond your finger. This shows
that a different image is observed in each eye.

2. Try to bring the wide end of a pencil
down to touch another wide end of a pencil
held in front of you. First try it with one eye
closed. You miss quite easily. But with two
eyes you can do it all the time. Both eyes
are needed to sense the distance of an
object.

  Touch

1. Touch different point of a tooth - pick or thin nail
to different spots on the back of your middle finger.
You will feel the pressure of the nail points
wherever you touch it to the skin. But at some
points you feel the point more sharply than the
others. These are the spots that feel pain.

2. Place the points of two pencils held
closely together against the back of a
blindfolded person’s neck. He feels
them as one point. But when touched
to his finger he feels two. The sense of
touch is much more sensitive in the
fingers than on the back of the neck.

3. Touch a pencil to the
crossed fingers of a
blindfolded person. He
thinks there are two
pencils because he feels
them on opposite sides of
the fingers that are
normally in a different
position.

4. Paste two thin sheets of paper
together. Cut out a square of this
paper and another of a single
thickness. Ask a person to tell if
they are the same or of different
thickness. Most people can tell by
feeling them, which is thicker. This
experiment shows how sensitive
our sense of touch is.

5. Feel a metal surface and
a wooden one. The metal
feels colder because it
conducts heat away from
your body faster. It is
actually at the same
temperature as the wood.


