i

Teacher’s book
K. Subramaniam

Homi Bhabha Curriculum for Primary Mathematics

ii

Maths for Every Child: Teacher’s book, Class III
Pilot Edition, 2005
Author
K. Subramaniam
Research Assistance and Teaching
Venola Fernando
Shweta Naik
Adarsh Gupta
Cover Redesign and Layout
Manoj Nair
Homi Bhabha Curriculum: General Co-ordinator
Arvind Kumar
Primary Mathematics: Co-ordinator
Hemachandra Pradhan
Printed at
Published by
Homi Bhabha Centre for Science Education
Tata Institute of Fundamental Research
V.N. Purav Marg, Mankhurd
Mumbai 400 088
© 2001 Homi Bhabha Centre for Science Education
No part of this publication may be reproduced, stored in a retrieval system or transmitted in any form or by
any means, electronic mechanical, photocopying, recording, or otherwise without the prior permission of the
publisher.
This book is sold subject to the condition that it shall not by way of trade be lent, re-sold, hired out or otherwise
disposed of without the publisher's consent in any form of binding or cover other than that in which it is
published.

iii

General Preface
Not a day passes in our country when somebody somewhere has not criticized our system of education,
particularly our school education. A great many ills and inadequacies of the system probably flow
from extraneous causes and need socio-political initiatives that go beyond mere reforms in the school
curriculum. Some problems however arise directly from the curriculum – text books, teaching and
evaluation practices. We need to keep these problems in view and to continually devise new curricula
to overcome them.
Curricular reform efforts and innovations are not new to our country. Nearly every decade, there
have been initiatives by the Central and State government agencies to effect changes in curricula.
Several independent school networks and voluntary groups have brought out their own textbooks
and related materials. There is no doubt that significant progress has been made by the country in
better conceptualization of the school curriculum at primary, middle and secondary levels. The
paradigms of school curriculum in India have steadily evolved and become more relevant and modern.
Unfortunately, the over-all deterioration of the system due to extraneous factors has tended to obscure
these gains. Also, and most important for our purpose here, there is a large gap between the generally
agreed objectives of the curriculum and their translation into textbooks and teaching practices.
Homi Bhabha Curriculum is basically an attempt to close this gap as much as possible. It is not
conceived to be a revolutionary curriculum. The broad aims of the curriculum are much the same as
those articulated in countless reports and articles of different education departments and agencies.
The idea is not to produce a fanciful, ‘museum-piece’ curriculum that nobody would adopt, but to
attempt to discover a sound and wholesome curriculum that is practical to implement in our school
system. ‘Practical’ is, however, not to be regarded as a euphemism for the status quo. As the users
will find out, the alternative textbooks of the Homi Bhabha Curriculum are full of radical
unconventional ideas that we believe are both urgent, necessary and, given enough efforts, feasible.
But rather than describe here what we believe to be these innovative aspects, we leave the users,
students and teachers, to find and experience them. In the simplest and most favourable situations,
devising a curriculum and translating it into books, laboratories and teacher manuals is a daunting
task. In the complex parameters and constraints that govern our country’s educational system, the
task is formidable. Only time will tell if and to what extent the Homi Bhabha Curriculum is an effort
in the right direction.
Arvind Kumar
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U N I T

1

Number Warm-up

In this unit children will
 revise and strengthen their knowledge of the number sequence up to 100
 learn about odd and even numbers
 understand addition and subtraction as opposite (inverse) operations
 practice simple mental addition and subtraction.
Introduction

As children enter a new year at school, their first few experiences of mathematics
need to be pleasant and interesting. Much of the material that they learnt in the previous
year may have faded from memory. They need to revise their knowledge of numbers,
recall the meaning of addition and subtraction and practice simple addition and
subtraction. They are also old enough now to mentally add small numbers quickly.
Polishing this skill will make subsequent learning easier.
These are the objectives of the sections in Unit 1. The exercises in counting, recalling
the number sequence, writing and comparing numbers are presented through
interesting activities and exercises. There are also some games suggested in Unit 1.
These games can be played by the whole class using the blackboard. They can also be
played just between two children (‘game for two’) during free time or at home. Encourage
the children to play these games whenever they get a chance.

Sections in Unit 1

Page No. Sections (no. of periods)

Topics

3

Poem (1)

Counting

4-5

Meet the twentypedes (2)

Number sequence, writing numbers

6

A-mazing journey (1)

Number sequence, reading numbers

7

Numberline (1)

Number sequence, reading and writing
numbers

8-9

Bury the flag (2)

Comparing numbers, use of ʹ>ʹ and ʹ<ʹ signs

10-11

Squrrel jump (1)

Patterns of even and odd numbers

12-15

Odd and even numbers
(3)

Even and odd numbers, patterns in adding
even and odd numbers

16-17

Nim game (1)

Mental addition and subtraction, strategic
thinking

18

Finding the opposite (2)

Addition and subtraction as inverse
operations

19

Adders (2)

Mental addition of single digit number

20

Exercises (1)

Revision

Total number of periods: 17

New words and
phrases

counting backwards, counting in jumps, pair, complete pair, even, odd, rule,
general rule, addition fact, subtraction fact, opposite
Materials needed
No special materials are needed in this unit. Children collect compound leaves from
trees and plants in their surroundings for understanding patterns of even and odd
numbers.
Some Frequently Asked Questions (FAQs) *
Many children of my class have difficulty counting up to 100. Some can’t count
beyond 50, even though they are in class III. Can I teach them addition and subtraction and go
ahead?
It is extremely important for your pupils to know the number sequence thoroughly.

* You can send your own questions by e-mail or post to the author. Questions and
responses can also be found at the website _________________________________

UNIT 1
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14

Without this prerequisite, they may be able to do simple single digit addition, but
will not be able to make the progress that is expected of them at class III. So, if you do
have a few children in your class who cannot count beyond 50, then it is very important
then that you GO SLOW in the beginning and focus on their learning the number
sequence. Some things you could try are
 Devote more periods to counting practice even if it means less time on other topics.
Take extra classes for children who are not comfortable with counting.
 Rearrange the seating in your class so that the children who know numbers well
can help others learn the number sequence. Keep some time aside during the period
for such cooperative learning.
 Start counting exercises from small numbers till the children feel confident. Large
numbers can give the children needless anxiety. When you give them addition
and subtraction exercises, in the beginning use only small numbers.
 Devote a part of every period for practicing oral counting. (Exercises in counting
forward and backward, counting from a given number, counting in jumps of 2, 5
and 10, clap-snap game, etc.)
 Use matchsticks and other similar concrete objects (beads, boxes of ten dots, etc.)
to reinforce the place value structure of tens and ones.
 To practice counting use a combination of whole class teaching, group tasks and
individual tasks.
 Use drawings to get children interested in writing numbers. (You will find some
suggestions on page T 17.†)
 Regularly assess the progress made by individual pupil in counting and record it
in their notebooks
The important thing to remember that knowing how to count is essential for making
progress in mathematics. So ensure that every one of your pupils can count.

† The prefix ‘T’ refers to page numbers in the teacher’s book. The prefix ‘TWA’ is for page numbers in Text-cum-Work
book part A and ‘TWB’ for Part B.
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There are one or two children in my class who know the number sequence perfectly,
but usually make mistakes while counting. For example, if there are ten cards, they usually
count 9 or 11.

What is the connection between the NIM game in this unit and mathematics?
The NIM game (TWA16) is a game of strategy. Strategies are important in problem
solving, both in and outside mathematics. The game allows children to learn some
simple winning strategies. In the case of this game, the winning strategy is
mathematical – you leave for your opponent pebbles which are multiples of three: 3,
6, 9….
The game can be changed in different ways:
 Change the total number of pebbles.
 Every player can pick 1, 2 or 3 pebbles at a time. (You can include more numbers.)
 It is interesting to see how the winning strategy changes as you change the game.

UNIT 1

Some students do have this difficulty with counting. They cannot coordinate the
action of pointing at an object and saying a number. They either say the numbers too
fast or too slowly. Encourage such children to count slowly and deliberately, touching
the objects as they count. Find out what sort of things these children like to count.
Another thing that can be tried is getting them to count by listening to sounds, for
example, snaps and claps (See the clap-snap game on page TWA29). Start with only
snaps (ones) at first and gradually move to both claps and snaps (tens and ones).
Above all, have patience and allow these children to progress at their own pace.

16

Poem
page 3

Learning Objectives
 Motivate children to count and to compare their
answers.

A

window opens in the page of the book.

New things appear with every look.

 Understand the poem, relate it to the picture.

The day is bright and clear.
Count all the wings, far and near
How many spots on the cow that is drinking?
And on the one that is standing and thinking?

The poem is an invitation to counting and the
world of numbers. Some children may have
difficulty with reading. So you can get the class to
practice reading aloud before they begin counting
the objects in the picture.

How many leaves fixed on the tree?
How many leaves falling free?
Leaves are leaves, if they stay or fall.
It is better then to just count them all.
On the crawling spider, count every leg.
Count the threads that make its web.
As the daylight fades remember, at last
to bend and count every blade of grass.
And finally now, it won’t take you long
To count the words in this counting song.

From the teacher’s log
I wanted the children to enjoy their first day
of mathematics. The poem came in handy. I
let the children take turns in reading the poem
aloud a couple of times. We also talked about
the picture. I asked them which cow they liked
more and if they liked the spider or the bird.
We then counted all the things mentioned in
the poem. At the end, I asked the children to
read the poem silently.
Some words that the children found difficult:
appear, fixed, crawling, fades, blade of grass.

3
4
Meet the twentypedes
Write the numbers on each twentypede. Start with any number you like
for the last two twentypedes.

1
3

2

21
22
23

Meet the
twentypedes
page 4

Learning objectives
 Know the number sequence up to 100.
 Count forwards and backwards starting from
any number.

46
45

How did the twentypedes get their name?

Counting games :
Count as fast as you can from 50 to 100.
As you count ask your friend to draw faces like this.

 Write numerals up to 100.

How many faces did he draw?

4

47

17

Each of the twentypedes has twenty segments
leaving out the head. Writing on the segments
makes it interesting for the children. It is also
interesting to count and verify that all the
twentypedes have exactly twenty segments each.
Use suitable starting numbers for the empty
twentypedes. Also, you can ask the students to
start with any number they like but to make it as
big a number as possible. In this way, you can get
feedback about which numbers the students are
comfortable with.

Now write the numbers in reverse order on each twentypede.

32

25

60
59
58

Counting games :
Count backwards from 20 to1 while your friend draws faces.
Try counting backwards from 30 to 20 and from 50 to 20.

5

5

UNIT 1

More Ideas
 For additional practice with writing numbers,
you can have children draw twentypedes in their
notebooks. They can also draw interesting pictures
like those shown below and fill the circles/bubbles/
clouds with numbers.

18

 After checking a pupil’s writing, give her a number and ask her to say the next
three numbers, or the preceding three numbers. Return her book after she answers.
This is a quick way of checking the progress each pupil is making. You can also record
the progress on the Assessment chart. (See Appendix II)
 Oral exercises in counting are as important as written exercises. These could be
done at the beginning of a period. You can also modify simple counting and get children
to think about a problem. The following extract from a teacher’s log suggests how this
could be done.
From the teacher’s log
I took a head count by asking the children to call out numbers. There were 35
children in the class. I then asked them to count the numbers backwards starting
from the last child. We came back to the number 1. Did everyone say the same
number both the times? I discussed with the children why this happened.
The next period I took a head count again by asking the children to call numbers.
There were 34 children. I said we are going to have another round of counting
starting from the first child, starting from the number 35. I asked them to guess
what the last number would be. Some children made guesses and we checked it by
counting.
Next class I again planned to have two rounds of counting. But this time I would
get the children to write down the number they called the first time and make a
guess of the number they would be calling the second time. This was a good way of
getting them to use addition. I had to make sure that the second round of counting
was done in exactly the same order of children as the first.

19

page 6

Learning objectives
 Strengthen knowledge of the number sequence
and reading of numerals.

A-mazing journey

From the teacher’s log
Some children did not understand what they
had to do with the puzzle. Some had drawn
more than one line from the starting number.
So I drew a portion of the puzzle on the
blackboard and explained what they were
supposed to do.
Rahim chacha is looking for Javed and Parveen
who are wandering around in the forest.
The only safe path through the forest has all
the numbers from 20 to 80 in the correct order.
Help Rahim chacha by tracing the safe path.

6

6

Blackboard drawing

UNIT 1

A-mazing journey

20

Number line
page 7

Learning objectives
 Connect the number sequence with the number
line.

Number line
On the number line some numbers are missing.
Write the missing numbers.
On the number
after 18 you can
see
This number is two
numbers after the
icecream stick.

 Connect addition and subtraction with moving
forward and backward on the number line.

The rabbit hops 3 numbers forward and reaches
The rabbit hops

numbers forward and

reaches the pinwheel.

From the teacher’s log
After answering the questions on the sheet,
we made up a few more questions. I then asked
the children if going forward by 5 steps from
a number was the same as adding 5 to the
number. Then I asked, what is going backward
like? They could guess that it was like
subtraction. I then asked them if the number
line extended beyond 100. They were not sure.
So I told them that it can be as long as they
like; what we are seeing is only a part of the
number line.

The fish must go
numbers
forward to reach the flower
and
numbers forward to
reach the balloon.
The tortoise is on this number.
The last number of this line is
The kitten jumps 4 numbers back,
6 numbers forward and again 10
numbers back.
Where is the kitten now?

greater than, less than
Do you remember the sign for ‘greater than’ and ‘less than’?

25

25 > 22

22

36

45

7

7
8
Bur
y the flags
Bury
How to play
Mini draws a line on the blackboard.

9

She writes numbers upto twenty.
She thinks of a number betweeen 1 and 20.

Bury the flags
(blackboard game)
pages 8-9

Learning objectives
 Use the concepts of greater than and less than
and the symbols for these.

36 < 45

Tuttu tries to guess
Mini’s number.

15?

!

 Associate greater than and less than with
relative positions (being to the left or right) on
the number line.

Mini makes a flag on 15.

Why does the flag point to the left ?

 Use comparison clues to guess a number.

Because Mini’s number is smaller than 15.

Now Smita tries to guess Mini’s number.

6?

8

!

From the teacher’s log
I drew a number line up to 20 on the blackboard and asked one of the children to
come up to the board. I whispered a number to her and the other children took
turns guessing the number. After they had understood the game, I let different
children come up and think of a number on their own. At first, all the children were
eager to guess the number and it was quite noisy. I let them be noisy for a while and
then I started to ask specific children to guess the number.
Some children seemed to be taking many chances to guess the right number. So I
told them that they should guess in only five chances. This made the game more
interesting.
The next period, I asked the children if we should play the same game. They all said
‘yes’ enthusiastically. I said, let’s change the numbers. We made a number line
from 21 to 40 and played the game. After they had finished playing, the children
made number lines with different starting numbers in their notebook. Some of
them said they would go home and play the game with their friends.
Next, I did some exercises in using the ‘>’
and ‘<’ signs. The crocodile picture helped
the children remember the signs. The crocodile
always opens its mouth wide to eat the bigger
number. The puzzle in the textbook was
difficult even though the children could write
the sign easily. I gave them two more puzzles
like the one in the book.

9

Mini makes a flag on 6.
Why does the flag point to the right?

Chunindar tries to guess too. . .

12?

.

Mini makes a flag on 12.

Razia makes a guess.

1. Draw a different number line in your notebook, for example, from 21 to 40.
Play the game on this number line.
Try to guess the number in less than 5 chances.
2. Guess the number written on the folded paper from the clues.
Clues:

The bird is easier to draw

> 43

< 54

< 50

< 45

9
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21

22

Tip
Squirrel jump

Another idea to help remember ‘>’ and ‘<‘ signs:
while comparing two numbers make two dots next
to the bigger number and one dot next to the
smaller number. Join the dots to make an arrow
head shape.

The squirrel starts from zero and jumps two numbers at a time.

1

0

2

5

4

3

6

7

9 10 11 12 13 14

8

Which numbers did the squirrel touch?

2

42

4

22

24

62

64

44

Example

Write down ten numbers after 190 that the squirrel touched.
Circle the numbers that the squirrel touched:
23, 27, 28, 88, 96, 121.

10

10

Squirrel jump
pages 10-11

Learning objectives
 Learn to count in jumps of 2.

11

 Identify odd and even numbers.
Now the squirrel starts jumping from one.

 Learn to count beyond hundred.
It is easy for children to learn the pattern of jump
counting in twos and they find it interesting. This
also helps them become familiar with the pattern
of odd and even numbers. It is a good idea to
introduce these words here if the children don’t
know about ‘odd’ and ‘even’ numbers. An
additional goal of the exercises on this page is to
revise counting and to see how far the children
can count without difficulty.

0

1

2

3

4

5

6

7

8

9

10 11 12 13 14

Which numbers did the squirrel touch?

23

63

3

5

43

45

25

65

Learn these different ways of counting:
Count up and count down starting from any number.
Count in jumps of 2, 3, 5 and10.

11

23

pages 12-15

Learning objectives
 Understand the word ‘pair’ and group objects
into pairs.

Odd and Even Numbers
Many trees have compound
leaves made up of leaflets
which are arranged in a
certain pattern.
Which of these compound
leaves has complete pairs
of leaflets?

 Associate odd and even numbers with
grouping in pairs.
 Understand what a rule is and give
mathematical rules.

How many?

 Distinguish general rules from specific rules.

Owls

Parrots

Sparrows

 Use the idea of grouping in pairs to reason
about odd and even numbers and about
patterns in adding them.
This is an important section. It is easy for children
to learn to identify odd and even numbers. But
this section goes beyond that. Here children
discover and use ‘rules’ about odd and even
numbers. As they think about why a rule works,
they reason mathematically.
When there is an even number of objects, you can
form complete pairs. When there are an odd
number of objects, one object is left out ‘hanging’.
This is the basic idea that children use to reason
further.

Collect compound leaves
from nearby trees. Which
compound leaves have
complete pairs of leaflets?

Squirrels
Snails
Rabbits

A pair is a group of two.

Chicks

Which of these birds and animals can you
group in complete pairs?
Which of them cannot be grouped in
complete pairs?

12

12
13

When you have 8 things you can group them in complete pairs. So 8 is an even number.
Group these into pairs by drawing rings.

Now try to make complete pairs of these things.

7 is an odd number. Why?

The children are introduced to the idea of a rule
through examples. Choose examples from daily
life like, ‘when you sit down to eat, wash your
hands first.’
The children also learn the idea of a general rule:
one that applies all the time. You can encourage
the children to think of examples of general and
specific rules. Some more examples of the

Guess whether even or odd.
Then check your guess by counting and making pairs.

Draw dots and find out if the numbers are odd or even.
Example: 12

4

9

12 is even.

2

10

5

1

3

15
13

UNIT 1

Odd and even
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difference between a specific rule and a general
rule are:
 You can watch TV for only an hour on exam
days. / You can watch TV for only an hour
everyday.
 Have a bath every Sunday. / Have a bath
everyday.
Note: It is sufficient if children get a broad feel for
which rule is more general. It is not important at
this stage to have an accurate definition of a
‘general’ rule.

Odd or even number of sides?

This is a domino shape.
Trace the shape on paper and cut it out.
Make about 10 to 15 domino shaped pieces of paper.
Try to completely fill these checkerboards with the domino shapes. The domino shapes
should not lie outside the checkerboards.

Which checkerboards can you fill?
Why can’t you fill some of them?

Write down the odd numbers between 10 and 20 and between 90 and 110.
Write down the even numbers between 11 and 21 and between 91 and 111.

14

From the teacher’s log
After discussing some everyday rules, I told
them that there are rules also in mathematics,
which are different from everyday rules. We
are going to find a rule about what happens
when you add two even numbers, I said. We
took pairs of even numbers and added them
and found the answer to be even. I asked them
if it was always true that when you added two
even numbers, you would get an even number.
To think about what would happen if we added
two even numbers and to find out whether the

14
15

These are
MY RULES!!

yes sir!

Which of these is a general rule?
Rule 1 You must brush your teeth at night if you have eaten
sweets.
Rule 2 You must always brush your teeth at night.
What is the difference between a rule and a general rule?
Give some examples.

Another Rule
Even

+

Even

=

Even

Example

+
+

4

(even)

(even)

Rule to check if a number
is even :

=
6

=

10
(even)

Check if the rule works for other even numbers.
Why does the rule work?

If a number ends in ‘0’ it is
even.
Check if the rule is correct.
Can the rule be used to check
all even numbers?

An odd rule
Find this rule:
Odd

+

Odd

=

Make a general rule to check
whether any number is even.

Test these rules out with your own numbers
and see if they work.
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answer would be even, I asked them to close their eyes and imagine the first even
number in terms of dots that were grouped into complete pairs. Now imagine the
second even number also as dots grouped in complete pairs, I said. When you add
them, then would the pairs still be there? They answered this question with their eyes
closed and imagining the two numbers in front of them.
Asking them to imagine the numbers with their eyes closed was a good way of getting
them to concentrate. In the same way, we discussed the rule for adding an even and an
odd number, and the rule for adding two odd numbers.
Next we discussed the rule mentioned on page 15, ‘if a number ends in 0, it is even’. I
asked them to give me numbers ending in ‘0’: 10, 20, 30, 40.... I asked them how we
could check if ‘10’ was even. I reminded them that if the number was even you could
make complete pairs. So we drew 10 dots and checked if 10 was even. We then added
10 dots to get 20. This was again even. To get 30, we had to add 10 more dots. Some
children saw the pattern and realized that to get the next number ending in ‘0’, we had
to add 10. I discussed this pattern with the whole class.
I asked them how could we know if all the numbers ending in ‘0’ were even. I thought
that this might need some prompting, but one of the children did give an explanation:
‘Because we are adding 10 dots every time, it is even.’ I had to rephrase this for the
class and lead them through the steps: We saw that 10, 20 and 30 are even. To go to
the next number ending in ‘0’ we add 10 more dots, which can be paired into 5 pairs.
Like this we can get all the numbers ending in ‘0’ and they can all be grouped into
complete pairs. So they are all even.
The next period we discussed a general rule for all even numbers. I asked them to look
at the numbers in the squirrel jump page and make a rule. We verified that all the
numbers ending in 0, 2, 4, 6 and 8 were even numbers and other endings gave odd
numbers. I did not ask them to think about why this happened. This was for later.†
Some children had given inappropriate examples for specific and general rule like,
† To get a number ending in 2, we should add two to a number ending in 0. A number
ending in 0 is even. Since we are adding a complete pair when we add 2, a number
ending in 2 is also even. Some children in your class may be able to appreciate (or even
discover with some help) such reasoning.

UNIT 1

25

26

‘wash your hands before eating/ wash your hands with soap before eating.’ This is just
adding more details to a rule, not making it more general.
Another example one of the children gave was, ‘wash your hair once a week/ wash
your hair everyday’, the second rule says ‘do something more frequently than the
first’. It is not really speaking a more general rule. But I accepted this example as
showing the difference between a general and a specific rule. I did not want to introduce
subtle distinctions that would confuse the children. I also wanted to focus more on the
mathematical examples.
Discussion Questions
What kind of number do you get when you subtract an even number from another even
number? What happens when you subtract an even number from an odd number?
Nim game
pages 16-17

Learning objectives
 Discover a strategy to win the game.
This simple game is very interesting to both
children and adults. It has a clear winning strategy.
One simple strategy is to leave 3 pebbles for the
opponent after some moves. If 3 pebbles are left
and your opponent has to play, you are sure to win.
What happens if there are 6 pebbles?

16
Nim game

This is a game for two people.
You can play this game on a blackboard,
in your notebook or simply with pebbles.7

Let`s play with pebbles. Put 10 pebbles in a row.

Let the children discover the strategy. To help them
do this, ask them to play with 6 pebbles. They
should become so good at playing with 6 pebbles
that the starting player will lose every time. You
can then ask them to play with 9 pebbles. They

RULES
Take turns to pick up
pebbles from each end.
You can pick only ONE or TWO
pebbles at a time.
The one who picks
the last one or two pebbles

WINS THE GAME !

7 To play on a blackboard or in a notebook, draw 10

16

circles. Rub out or cross out one or two circles at a time.
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can be arranged in rows of 3 like this.
The game begins.
Bittoo

Bittoo picks up
two Pebbles.

Tuttu

Tuttu picks up
one pebble.

Bittoo again
picks up two
Pebbles.

Will they realize that leaving 6 pebbles for the
opponent means a win?

Tuttu picks up
two pebbles.

From the teacher’s log
Some children did not know what ‘pebble’
meant. I told them that the round, smooth
stones you find on the seashore or in the river
were pebbles. In my class, I used ordinary
stones to play the game.

17

17
18
Finding the opposite

Finding the opposite
page 18

Learning objectives
 Understand that addition and subtraction are
opposites (inverses) of each other.
 Write the opposite facts for given addition or
subtraction facts.

Eti Soppo was a friendly child, but he
had a naughty habit. When someone
asked him to do something, he would do
the opposite.

Once Eti’s mother told him to clean his
shoes. Instead Eti pasted it with mud.
He got a pasting for doing that!
One day Eti’s teacher gave him this sum: 5 + 3 =
Eti knew the answer, but he wanted to do the opposite of adding.
What is the opposite of adding?
Eti wrote:

5 - 3 = 8.

Oops! Eti knew he had written something wrong.
So he struck it out . 5 - 3 = 8.
and wrote

5 - 3 = 2.

Although this was correct, Eti was not happy because he had a new
number 2, in place of 8. He wanted the same three numbers: 5, 3 and 8.
Write a subtraction problem with these numbers 5, 3, 8 :
Eti found that there were actually two opposites of 5 + 3 = 8 .
Can you find both of them?
If you ask Eti Soppo to write his name, how do you think he would write it?

Complete these addition facts and write the opposites.

6 + 5 = 11

11 - 5 = 6
11 - 6 = 5
18

21+ 5 =

10 + 15 =

UNIT 1

Bittoo picks up
one pebble.
Tuttu picks up
the last two
pebbles.
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This section focuses on the important mathematical idea of the inverse operation.
Children learn that addition and subtraction are related as opposites. The story of Eti
Soppo provides an interesting setting for this section. (‘Eti Soppo’ is ‘opposite’ spelt
backwards.)
The idea of the opposite operation will be used again to link multiplication and division
in Unit 7.
From the teacher’s log
We read the story aloud. I had to explain many of the sentences. The children found
the story interesting. When I asked them what the opposite of addition was, many
of them said ‘subtraction’. But when I asked them what the opposite of the addition
fact 5 + 3 = 8 was, many said 5 – 3 = 2, just like Eti in the story. I had to tell them
that ‘2’ was a new number, which is not there in the addition fact. I wanted the
same three numbers: 5, 3 and 8. Only a few children succeeded in finding the
subtraction fact on their own. For some children, I had to at first give a recipe to
write down the opposite fact: start by writing the answer to the addition fact, then
the ‘–’ sign, and then one of the smaller numbers. After this they were able to
verify that the fact was correct and numbers were the same. I encouraged them to
understand why this happened and to find the opposites of the subtraction facts on
their own.
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Adders
page 19

Learning objectives
 Fluency in mentally adding a single digit
number to a given number.

Adders
2

The adders add very fast.

The 2 -adder adds 2 to any number that you give it.

4

Now you be different adders and add as fast as you can.
Add 2

The exercises on page 20 are revision exercises.
Some of the exercises are identical to what the
children have already done. The comparison
exercises in the middle of the page involve an
application of what the children have learnt.

7→ 9

1→

5→

8→

4→

12 →

15 →

10 →

13 →

11 →

17 →

26 →

19 →

28 →

46 →

59 →

78 →

89 →

98 →

99 →

106 →

118 →

Add 3

4→ 7

2→ 5

6→

1→

7→

3→

10 →

8→

13 →

9→

11 →

5→

12 →

15 →

14 →

17 →

25 →

27 →

Add 4

2→ 6

3→ 7

1→

5→

7→

4→

6→

8→

11 →

14 →

10 →

15 →

13 →

16 →

22 →

26 →

36 →

48 →

Add 5

1→ 6

3→ 8

5→

2→

6→

4→

7→

9→

12 →

8→

10 →

11 →

14 →

16 →

13 →

15 →

18 →

17 →
19

19
20

Write down all the numbers from 40 to 60 and from 78 to 99 .
Write the numbers backwards from 80 to 50 .
Write down the odd numbers between 18 and 32 .
Write down the even numbers between 27 and 45 .

Fill in numbers of your choice.

25 > __

36 > __

__ < 41

__ > 10

Check Raju’s answers. Put a `tick’ for correct and
a `cross’ for wrong.

2

18 > 19

17 < 18

23 < 22

16 > 15

12 > 21

22 < 33

19 < 91

36 > 36

Fill in ‘> ’, ‘ < ‘ or ‘=’ in the box.

4

3+7

11

3 + 18

21

8+7

15 + 5

19

7+7

13

12 + 9

18 – 6

13

17 – 10

31

14 + 20

16

15
21

6

10

19 – 9

20 – 4

23

30 – 7

Complete these addition facts and write the opposites.

20

8+6=

16 + 12 =

20 + 11 =

19 + 1 =

8+0=

9+9=

UNIT 1

From the teacher’s log
After introducing the adders to the children,
I asked the children to be 2-adders. I would
call a number and they would add two to it
and say the answer. I then asked them to write
the answers while I dictated the numbers and
also wrote them on the board. As I went faster,
the children got more excited. I did a similar
exercise with the other adders. The children
were tired at the end, but had found the
exercise absorbing.

3→ 5
9→

30

UNIT 2

31

32
U N I T
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Matchstick maths

In this unit children will
 deepen their understanding of the decimal structure of numbers: ones, tens and
hundreds
 deepen their understanding of how place value is used in addition and subtraction
and especially in the carry and borrow procedures.
Introduction

Addition and subtraction are fairly easy for most children to master by class III or IV.
Some children may still find it difficult, especially the carry and borrow procedures.
Such children probably do not fully understand the decimal structure of numbers.
One of the best ways of tackling this problem is to learn addition and subtraction by
working with concrete objects. Matchsticks are among the most commonly available
and convenient objects. In this unit, we have used matchsticks to show addition and
subtraction.

Drawing symbols

We have also taken a further step. We have introduced symbols for ones, tens and
hundreds, which can be drawn by children on paper. It is best to do the exercises in
this chapter with actual matchsticks working with small groups of children. This could
be continued till the children have a thorough grasp of addition and subtraction and
the carry and borrow procedures. In some schools with larger classroom sizes, typically
found in urban areas, it may not be possible to devote several periods to small group
activity. For such classrooms, we have developed a pictorial-symbolic way of showing
what is done with actual matchsticks. Children can work with actual matchsticks for
a few periods and then switch to drawing the symbols in their notebooks. The exercises
in this unit explain how this could be done.
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It is however, worthwhile taking the extra effort to make time and space available to
work with matchsticks in small groups, especially for children who are having
difficulty with numbers and operations. There are schools where addition and
subtraction is taught right from the first standard exclusively by using matchsticks
and bundles. Written addition and subtraction on paper is taken up much later. In
our opinion, this is a good approach, which makes it especially easy for children to
master addition and subtraction.

How to use
matchsticks...

While working with young children, at first let them count the matchsticks and make
bundles of ten. A single matchstick stands for a ONE and a bundle of ten matchsticks
stands for a TEN. The maximum number of ones is 9. The rule to be followed is whenever there are ten ONES, make a bundle of TEN. Similarly whenever there are
ten TENS, make a HUNDRED. A bundle of matchsticks of ten TENS stands for a
HUNDRED.

...for addition

To solve addition and subtraction problems the teacher writes the problem down on
the floor in big writing. The children place tens (bundles of ten matchsticks) and ones
(single matchsticks) on the numerals as in the picture.

UNIT 2

Using matchsticks and bundles to show addition and subtraction is also useful as a
reinforcement after children have learnt the algorithms (procedures). By class III many
children might have learnt these algorithms. Our objective in including this unit here
is also to give the children a chance to consolidate what they have learnt and
understand it better.

34

To add the numbers they bring down all the ones and tens. The rule to be followed is
– whenever there are ten ones, make a bundle of ten and carry it over to the tens
column.
Then the children write down the answer below the problem that the teacher has
written. If a ten has been carried over, they draw a small arrow from the ones column
to the tens column to show this. The procedure is similar for adding three-digit
numbers.
... and for subtraction

The subtraction problem is set up in a slightly different way with matchsticks. Like
the addition problem, write the problem on the floor in big numerals. But unlike in
addition, put down matchsticks and bundles only for the top number (minuend).
Now take away the second number (subtrahend) from the first: first take away the
ones, then the tens. If there are not enough ones, then borrow a bundle of ten and
open it up to get ones. After taking away the second number, bring down the ones
and tens and write the answer. Like in the addition problem, children draw an arrow
from the tens column to the ones column to show a borrow.

In a subtraction problem show matchsticks only for the top number (minuend).
It is best to move to addition and subtraction on paper when the children have had
sufficient practice with adding and subtracting matchsticks, and have thoroughly
understood carry and borrow.
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So, if some children in your class still have difficulty with addition and subtraction, then
it is best to let them work, in small groups, with matchsticks – ones, bundles of ten and
bundles of ten tens. They could practice addition and subtraction like we have just
described. The pages in Unit 2 of the text-cum-workbook are carefully sequenced to go
from simple examples to difficult ones. You could follow this sequence with actual
matchsticks.

However, it is essential even for large classes to do the initial exercises of showing a 2digit and 3-digit number USING ACTUAL MATCHSTICKS in the classroom. These are
the classroom activity exercises in the sections titled ‘Making tens and ones’ (page TWA
22) and ‘Making hundreds’ (page TW 30). Even if it is not possible for your students to
do addition and subtraction individually, it is a good idea to demonstrate addition and
subtraction with actual matchsticks before showing the problem through a drawing.
Safety
CAUTION: Some children may be tempted to light the matchsticks. Be strict about
this right from the beginning. Collect all the empty matchboxes from the children and
leave them only the matchsticks so that they cannot strike a match. Better still is to
soak the matchstick heads in water for half an hour and then wipe away the sulphur
with a cloth. The children can do this at home. Safety is first.
One of the most difficult types of subtraction problems is where children need to
borrow across a zero, for example, 103 – 78. In this unit, we have a separate page that
focuses on this type of subtraction problems. It might help children to see how the ‘0’
in the tens column changes first to a ‘10’ and then to a ‘9’. In the extract from the
teacher’s log below, a ‘dramatization’ technique is described which is especially helpful
in explaining the subtraction algorithm.

UNIT 2

As we mentioned earlier, we have designed the unit in the text-cum-workbook so that it
can be used in a classroom with a large number of students. This does not produce as
good results as working in small groups, but still helps students to deepen their
understanding of hundreds, tens and ones, and the carry and borrow procedures.
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A Simple Activity

Sections in unit 2

Each child can do this activity individually. Put some matchsticks on the ground and
let children count how many matchsticks there are. While counting let them make
bundles of ten. Ask children to check the bundles of ten carefully and make sure each
bundle has exactly ten matchsticks.
Page No.

Sections (no. of periods)

Topics

22-23

Making and drawing ones and
tens (2)

Place value: tens and ones

24-25

Adding with matchsticks - 1 (3)

Adding with matchsticks: 2-digit

26-27

Subtracting with matchsticks - 1 (3) Subtracting with matchsticks: 2-digit

28

Exercises (1)

Revision

29

Clap-snap game (1)

Place value: tens and ones

30-31

Making hundreds (2)

Place value: hundreds,tens and ones

32-33

Adding with matchsticks - 2 (2)

Adding with matchsticks: 3-digit

34-35

Subtracting with matchsticks - 2 (3) Subtracting with matchsticks: 3-digit
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Adding with matchsticks - 3 (1)

37

Subtracting with matchsticks - 3 Subtracting with matchsticks, 3-digit,
(2)
borrow across zero

38

Exercises (1)

Revision

39-40

Subtractors, Making 10 and 9
(2)

Mental subtraction of single digit,
Finding 10- and 9- complements,
doubling a number

Total number of periods: 23

Adding with matchsticks, 3-digit,
multiple carryover
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a one, a ten, a hundred, symbol, carryover, borrow, ones place, tens place, hundreds place
Materials needed
For this unit you will need plenty of matchsticks and rubber bands. Each student will
need about two matchboxes and 10 to 15 rubber bands. You could ask the children to
bring matchsticks from home. Ask them to soak the matchstick heads in water for half
an hour and to wipe out the sulphur with a cloth. Children should be careful while
carrying matchsticks, which still have the sulphur heads, in their bags. Matchsticks
should be carried inside a box, preferably a metal container.
Some frequently asked questions (FAQs
Is it necessary to use actual matchsticks? Can one use objects other than matchsticks?
In the introduction to the unit, we have said that it is essential to use actual matchsticks
or similar objects, at least for some of the activities in the chapter.
You could also use small sticks, preferably those of equal length, which can be easily
bundled into tens using rubber bands. You could use beads, and make strings of ten
beads each to show a ten. However stringing beads and making and untying knots takes
time for children. Ten such strings would make a hundred. You could also use seeds and
seeds in bags (transparent plastic bags are better) to show tens and hundreds. Any material
conveniently available and suitable can be used.
Won’t using matchsticks or making drawings waste a lot of time?
We are not suggesting that every time the students solve an addition or subtraction
problem, they must use matchsticks or draw the symbols for hundreds, tens and ones.
Actual matchsticks or drawings are to be used only initially, as scaffolding for children
to understand the usual addition and subtraction procedure. If this is done, the teacher
has an advantage while explaining the addition or subtraction procedure on the
blackboard using only numerals, because she can refer to the concrete activity. If concrete
objects or pictures are used for a while in the beginning, it is not a waste of time, but can
help the children to understand what is happening and this can be very valuable.

UNIT 2

New words and
phrases

38

We have often found that teachers also enjoy solving the problems with actual
matchsticks a few times trying different difficult addition or subtraction problems.
The matchsticks helps them to really become clear about what is happening during
the addition and subtraction procedure and suggests to them ideas about how this
can be taught to children.
While adding two numbers using matchsticks, we show both the numbers with
matchsticks. But while subtracting, we only show the top number. Is this not wrong, won’t it
confuse the children if we don’t show the second number?
If we keep in mind the meaning of addition and subtraction, then it is obvious why
only one number is shown with matchstick ones and tens while subtracting. Addition
is putting together two numbers. Subtraction is taking away a number (subtrahend)
from another number (minuend). Suppose I have Rs. 15 in my pocket. If I have to add
Rs 5 to it, I must put in Rs 5 more into the pocket. But if I have to subtract Rs 5, I don’t
need to put anything in. I simply take out Rs 5.
If the children are reminded that subtraction is
taking away, they are unlikely to be confused by
seeing only the minuend shown with matchstick
ones and tens.
Making ones and
tens
page 22

Learning objectives
 Understand place value of ones and tens in
terms of matchsticks and bundles of ten
matchsticks
Essential: Matchsticks and rubber bands (or other
objects mentioned above) are absolutely necessary for
these pages. Each student will need one or two
matchboxes and about 6-8 rubber bands. Follow safety
precautions described in the introduction.

22
Making ones and tens
A single matchstick is a ONE .
A bundle of ten matchsticks is a TEN .

Which numbers are shown?

16

Show these numbers
7
using matchsticks.

34

12

43

6

21

9

69

10

70

7

Use actual matchsticks and rubberbands. See teacher’s book.

22

39

Drawing ones and tens
Show a ONE by drawing a LINE.
T

Show a bundle of TEN by drawing

O

T

O

T

O

T

O

T

O

T

O

64

Symbol

19

Draw ones and tens.

T

T

46

a BOX. Write ‘10’ inside the box.

Tens
column

O

28

Symbol

Ones
column

O

23

T

O

2

3
20

Draw symbols for
TENS and ONES.

8

Write how many tens and ones.
43

37

= 4 tens and 3 ones
55

19

78

16

61

5

6

I told them that we were now going to make bundles of exactly ten matchsticks
using rubber bands because we need tens. I told them that I did not want any
bundles having less than or more than ten. I asked them to make these bundles
and to say how many bundles they had made.
Some children asked what they should do with the matchsticks that remained
after making the tens. Some had made the remaining matchsticks into bundles. I
had to remind them that I wanted exactly ten sticks in a bundle, not more, not
less. I told them to keep the remaining matchsticks separately but safely.
Each child had to check her friend’s bundles and make sure that all of them had
exactly ten matchsticks. I asked them to again count and check if they had all
their matchsticks or if any were lost.
They had to learn the vocabulary - to call each bundle ‘a ten’ and each matchstick
‘a one’. After introducing these words, I asked each child to tell me how many tens
and ones he or she had. I wrote this down on the board as they told me
. The
children then had to tell me how many matchsticks in all. Some children realized

23

23

UNIT 2

From the teacher’s log
I found that most of the children in my class
had not used matchstick bundles to learn
about tens and ones before. I asked the
children to bring a matchbox each from
home. I told them to soak the heads of the
matchsticks in water for half an hour and
wipe away the sulphur with a cloth. Some of
the children had not done this. So I opened
the boxes and gave them only the tray with
the matchsticks. I kept the outer cover of the
matchbox with myself for safety. Each child
had also brought some rubber bands.
I told the children to count the matchsticks
they had and to write in their notebooks ‘I
have ___ matchsticks.’
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then the trick of just reading the number from the number of tens and ones. Since
I wanted to reinforce their counting in tens and ones, every time I asked the child to
also count the actual bundles and sticks in front of the class in tens and ones: 10,
20, 30, 40, 41, 42, 43, 44, 45, 46.
Now the children were ready to learn how to draw tens ‘
’ and ones ‘ ’ using
symbols. First they drew the symbols for tens and ones in their notebooks for the
bundles and sticks that they each had. Then I wrote some more numbers on the
board. They had to take out tens and ones and put it on their desks to show each
number. After this, they made a drawing using the symbols in their notebooks and
completed the exercises in the text-cum-workbook.
I noticed that some children could show numbers using tens and ones but had
trouble drawing the symbols in columns. They needed some more practice with this.
I also realized that sometimes I was drawing the columns on the blackboard in
different ways. I decided to be consistent and draw the columns exactly like they
were in the textbook.

Adding
matchstick

page

Another technique that I tried was to call two children to the board and to make
them stand under the vertical columns for tens and ones. The ‘tens’ child held up
the bundles of tens for the children to see. The ‘ones’ child held up the ones. I then
drew the symbols in the columns above the children on the blackboard.
Some mistakes I found the children making were:
 Some children counted a bundle of ten as a one. When I showed them 3 tens
and 4 ones, they counted 7. I had to explain to them that when I say how
many, I mean how many matchsticks.
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Adding with
matchsticks - 1
pages 24-25

Learning objectives
 Understand simple addition in terms of
matchstick ones and tens
 Understand carryover in terms of matchstick
ones and tens
From the teacher’s log
The children still had their matchsticks with
them. So I asked one of them how many she
had. I wrote her name on the board, the
number of matchsticks she had (44) and drew
the tens and ones. Then I asked the boy sitting
next to her, how many he had. And I wrote
his name, the number (41) and drew tens and
ones. On the blackboard I had drawn the
symbols for tens and ones for 44 and 41 one
below the other, like in the textbook. I asked

24
Adding with matchsticks 1

Show 23
Show 35
5 Tens

8 Ones
Count all the
ONES
and write.

Count all the
TENS
and write.

Draw matchsticks and add.

34 + 12 =
T

O

T

O

T

O

T

O

15 + 43 =

24

UNIT 2

After a while the children could count the tens and ones correctly, but when I
asked them how many tens, they insisted on saying 30 instead of 3. It was
obviously difficult for these children to think of a ten as a single object. This is
an abstract idea. Also the language is confusing. We usually say ten and mean
ten objects, which is plural. Suddenly we are saying ‘a ten’ and meaning one
object. I had to work with some of these children individually and it took a few
classes before they became comfortable with tens and ones.
 Some children took a long time drawing realistic pictures of matchsticks and
bundles. After a couple of exercises I insisted that everyone draw the simple
symbols because it saved time.
Finally the children did the writing exercise on expanding a number as tens and
ones at the bottom of page 23. This exercise was helpful in reinforcing what the
children had learned. So I gave them more two digit numbers to expand and write.
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the children, ‘if I put both their collections of
matchsticks together then how many would
they have?’ The children counted and told me
different answers. We counted the tens and
ones on the board together and found the
answer – 8 tens and 5 ones – 85. I wrote the
answer on the board –
.
I took another example: two children who had
46 and 45 matchsticks. I drew the tens and
ones on the board. I asked the class how many
tens and ones there were altogether. They said
8 tens and 11 ones. I asked them if they will
leave the 11 ones as they were. Some of them
said ‘No, we can make a bundle from the
ones.’ I told them to make the bundle and
also drew a ring around ten ones on the
blackboard and carried it over to the tens
column. I asked the children to now count
the tens and ones and I wrote the answer on
the board –
.

Show 36
More than
TEN ones ?

Show 27

Make a BUNDLE
of ten ones and
CARRY OVER.

6 Tens

3 Ones

COUNT
and write.

Draw matchsticks and add.

34 + 18 =

T

O

T

O

Draw matchsticks and add.

27 + 16

36 + 28

16 + 44

The children then made groups of two and each group put their matchsticks together.
They had to record in their notebooks how many tens and ones each had and how
many each group had together. This prepared them for addition.
I asked the children for another word to describe putting the matchsticks together.
Some of them said ‘adding’. We did a few more addition examples on the board by
drawing symbols for ones and tens. I asked them to draw the symbols in their
notebooks before calling one of them on to the board. After this I asked them to do
the problems given in the textbook.
I had to point out to many students that they must take care to leave space for
showing the carry over and also to leave enough space between the two numbers
that they were adding when they drew ones and tens.
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Subtracting with
matchsticks - 1
pages 26-27

Learning objectives
 Understand simple subtraction in terms of
matchstick ones and tens
 Understand borrow in terms of matchstick ones
and tens

26

Subtracting with matchsticks 1

Show 36

From the teacher’s log
I began by asking the children to draw tens
and ones in their notebooks for the
matchsticks that they had and to write I have
____ matchsticks: ___ tens and ___ ones.
I drew the symbols for tens and ones for the
number 46 on the board. I told the children
that Tuttu has 46 matchsticks and I want him
to give me 2 tens and 2 ones. If I take away 2

Take
away
14,that is,
1 ten...

Count the
remaining tens and write.

...and 4
ones.

2 Tens

Count
the remaining ones
and write.

2 Ones

Draw matchsticks and subtract.

46 − 23 =
T

26

O

T

O
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43

44

tens and 2 ones, how many tens and ones will
Tuttu have? How many matchsticks would he
have? This was easy enough for them to
answer. I did a few more examples without
borrow. I asked them for a different word for
‘take away’. Many of them said ‘subtract’.
I then introduced an example that involved
borrow: Rani has 46 matchsticks and I want
her to give me 27 matchsticks. I drew the
symbols for 46 on the board and said, so we
have to take away 27 from 46. Since there
were not enough ones, some children
suggested that I open a bundle of ten. I drew
the symbol for opening the bundle like this:

Show 43

NOT
enough
ones??

So borrow
a ten.

Now
take away
16.

2 Tens

7 Ones

Count
and write.

Draw matchsticks and subtract.

36 − 18 =
T

T

O

O

27

27
28

Draw matchsticks and add.

28 + 42

25 + 14 + 23

36 + 28 + 19

Draw matchsticks and subtract.

52 – 27

I told them that this was called borrowing
and explained to them how to show a ‘borrow’
when we draw the symbols in vertical columns
for a subtraction problem.
Next, I told the children that each of them
had to take away 25 matchsticks from their
collection: 5 ones and two tens. I also asked
them to record this with a drawing in their
notebooks. After they had done this, I asked
them how many had to open a bundle of ten,

40 – 18

20 – 19

Add without drawing matchsticks.
T

T

O

4 6
+ 2 3

+

O

T

4 5
3

T

O

2 7
+ 1 3
+ 5 6

O

3 7
+ 1 8
+ 3 6

Subtract without drawing matchsticks.
T

O

6 4
– 3 2

T

O

T

3 9
– 2 3

O

5 6
– 1 8

T

–

O

1 7
9

Add without drawing matchsticks.

7 + 34

8 + 39

49 + 4 + 17

6 + 22 + 67

Subtract without drawing matchsticks

54 – 48
28

62 – 45

80 – 17

16 – 9

38 – 19

45

UNIT 2

in other words, how many needed to borrow? We found out that all those who had
less than 5 ones needed to borrow.
This prepared the children for doing the subtraction exercises in the textbook. I did
one of the examples by drawing symbols on the blackboard. After finding the answer,
I also wrote the subtraction problem just by writing numbers in vertical columns.
We went through the steps in this problem and I reinforced the connection to the
matchstick problem by using the same words: ‘bundles of ten’, ‘ones’, etc. I hoped
that in this way the children would be helped to make the connections on their own.
The blackboard looked like this with the symbols and numbers next to each other.
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Clap snap game
page 29

Learning objectives
 Practice splitting and putting together tens and
ones

Clap-snap game

A Clap means 10.

A Snap means 1.

From the teacher’s log

There are two claps
and three snaps.
So it’s 23!

I began by asking the children to count snaps,
keeping the number of snaps less than 10. To
make the snaps loud and clear, I had to snap
with both hands together. As the children were
getting used to counting the snaps, I clapped
my hand once. Many counted it as ‘one’. I
said ‘No!’ It was fun when one of them guessed
that it was ten. I said ‘good!’ and gave them
more claps to count. Later I mixed claps and
snaps. I also called some students to clapsnap the number I whispered in their ears.
The next class I changed the game. I would
clap-snap a number and ask one of the children to clap-snap the next number or the previous number.

Count the claps and snaps and write the number.

Play the clap-snap game in the class. One of you shows a number through claps and snaps.
The others say which number it is.

29

29
30
Making hundreds
A single matchstick is a ONE .
A bundle of ten matchsticks is a TEN
TEN..
A bundle of ten TENS is a HUNDRED.

Making hundreds
page 30

Learning objectives
 Understand place value of a hundred in terms
of matchsticks bundles of ten tens

Which numbers are shown?

235

Show these
numbers using
7
matchsticks.

317
256
109
199
200
7 Use actual matchsticks and rubberbands. See teacher’s book.

30
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From the teacher’s log

We then made groups of four students each.
Each group pooled together the matchstick
bundles. As I called out different numbers,
each group had to show them using
matchsticks. Three children in the group
would represent the three place values: ones,
tens and hundreds. One of the children in the
group would pick up the hundreds and give
them to the hundreds child, the tens to the
tens child and the ones to the ones child. I
checked the numbers as the children held up
their bundles and sticks. Then all the children
made a record of the number by drawing
symbols in their notebooks. For each number
a different student in the group of four had to
pick out the hundreds, tens and ones.
For some groups I also asked them to draw
the symbols on the black board.

31

Show a HUNDRED by drawing a CIRCLE.
Write ‘ 100 ’ inside the circle.

Symbol

Draw hundreds, tens and ones.
H

T

O

213

H

T

O

2

1

3

Draw symbols for HUNDREDS,
TENS and ONES.
H

T

O

H

T

O

H

T

O

H

T

O

H

T

O

H

T

O

H

T

O

H

T

O

H

T

O

H

T

O

101

110

111

99

100

31

UNIT 2

For this exercise, I asked each of the children to bring a bundle of hundred
matchsticks to school. I reminded them that the bundle had to be made of ten
TENS, not of hundred single matchsticks.
I formed groups of two children each and asked them to check their partner’s
bundle of hundred. Next I showed some three-digit numbers using hundreds, tens
and ones. I called three children to the front of the class. As we wrote numbers on
the board, one child showed the hundreds, another showed tens and the third showed
ones. As I counted the hundreds, tens and ones, I reminded them that this was the
same as counting the matchsticks. When I say ‘two hundreds’ pointing to two bundles
of hundred, it would be the same if I opened the bundles and counted the matchsticks.
As I counted the hundreds, tens and ones I also drew symbols for the numbers on
the blackboard in vertical columns.
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Adding with
matchsticks - 2
pages 32-33

Learning objectives
 Understand addition of three-digit numbers in
terms of matchstick bundles

Adding with matchsticks

 Understand carryover to the hundreds column
in terms of matchstick bundles

2

Show 245
Show 132
3 Hundreds

7 Tens

7 Ones

COUNT and WRITE.

From the teacher’s log
I revised the exercises of showing a threedigit number using symbols before starting
addition. As before the children had made
groups of four. But each of them had to
individually draw symbols for numbers that I
wrote on the board without actually showing
the matchsticks.
After this I asked two groups of children to
show two different three-digit numbers: 234
and 315. I chose these numbers because they
would not give a carryover while adding. I
recorded the numbers both using numerals
and symbols on the blackboard. I told the
groups to give me their bundles and I said
that I was going to add them up. The class
had to look at the board and call out the
answer. To verify the answer I called three
children from each group and asked them to
hold up and show their numbers. One child
from each group showed the hundreds, one
from each group showed tens and one from
each group showed ones. I asked the children
with the hundreds to stand together, the
children with the tens to stand together and

243 + 155 =
H

T

O

H

T

O

Draw matchsticks and add.

316 + 272

153 + 326

32

32
33

Show 243

BUT
there are
10 TENS!

Show 364

SO
bundle them
and carry over.

Count
and
Write.

6 Hundreds

0 Tens

7 Ones

Draw matchsticks and add.

273 + 256 =

H

T

O

H

T

O

Draw matchsticks and add.

383 + 175

293 + 15
33
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those holding the ones to stand together. This showed what would happen when we
added the numbers. We also counted all the matchsticks and bundles together and
checked the answer to the problem. I then told the children to record the problem
like I had done on the blackboard.
For the next example, I drew the symbols for hundreds; tens and ones on the board
again and also wrote the problem using only numerals next to the drawing (see
figure).

After solving the problem with matchsticks and recording the symbols, I solved
the same problem using only numbers. I used the same words that I had used with
the matchsticks: bundles of hundred, of ten, and single matchsticks or ones.
After doing some more examples with actual matchsticks and some with only
drawings, I did some addition problems which had a carryover to the tens place, for
example, 327 + 435. Only after the children were comfortable with these, I took
up examples, where there was a carryover to the hundreds place, for example,
256+162. This is like the example on page 33 of the textbook. I then asked the
students do the exercises on pages 32 and 33 of the textbook. I also had the children
practice a few problems without drawing matchsticks.
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Subtracting with
matchsticks - 2
pages 34-35

Learning objectives
 Understand subtraction of three-digit numbers
in terms of matchstick bundles

Subtracting with matchsticks 2

 Understand borrow from the hundreds column
in terms of matchstick bundles
From the teacher’s log
Just as we did with addition, I called three
children from a group to the front of the class
to show me a three digit number (354) by
holding up hundreds, tens and ones. I drew
the symbols on the blackboard in vertical
columns. I then asked them to give me 232
matchsticks. I asked the class how many ones;
tens and hundreds are in 232. I said we must
take away the ones, tens and hundreds from
354. So from the children I took away 2 ones,
3 tens and 2 hundreds. On the blackboard, I
showed ‘taking away’ by striking out the ones,
tens and hundreds. I asked the class to count
how many ones, tens and hundreds were left
and recorded this on the blackboard.
I reminded the class that we always start by
taking away the ones first, then the tens and
then the hundreds.
Af ter a few more problems of simple
subtraction with three digit numbers, I took
an example which called for borrowing a ten:
345 – 236. I decided to dramatise the
example a bit. I asked three children to stand
in front of the class holding 3 hundreds, 4
tens and 5 ones (345). I told the class that I

Show 367

Take away
1 HUNDRED,

5 TENS...

2 Hundreds

1 Ten

...and 4
ONES.

3 Ones

Count the remaining
and Write.

Draw matchsticks and subtract.

236 − 125 =
H

T

O

H

T

O

34

34
35

Show 238

Take away 3 ones, 5 tens and 1 hundred.

But
there are’nt
ENOUGH
TENS !

So borrow a
hundred.

Now
take away
5 tens and
1 hundred.

0 Hundreds

8 Tens

5 Ones

Count and Write.

Draw matchsticks and subtract.

346 – 254

303 – 172

215 – 45
35

would call the child holding the ones ‘Mr. Ones’, the child holding the tens ‘Ms.
Tens’ and the child holding the hundreds ‘Ms. Hundreds’. I then said to Mr. Ones,
‘give me 6 ones’. But he didn’t have 6 ones. ‘What will he do?’, I asked the class.
They said, ‘get a bundle of ten’. I asked Mr. Ones to go to the Ms. Tens and say,
‘Please, can I borrow a ten?’. Ms. Tens said, ‘yes, but I will open it and give you
only the ones, because you can only hold ones.’ So she opened a bundle of ten and
gave 10 ones to Mr. Ones. Then we were able to do the subtraction and I recorded
this on the board.
Next I took up an example where a hundred needed to be borrowed: 236-152.
Again it was helpful to dramatise the problem with three students standing in front
of the class. Now Ms. Tens had to go to Ms. Hundreds and borrow a hundred. But
Ms. Hundred opened the bundle and gave her only 10 tens. And then we had enough
tens to take away 5 tens.
I reminded the children that when we open a bundle of hundred, we get bundles of
ten, not ones. Later when I solved subtraction problems on the board only using
numerals and without the matchstick symbols, I used phrases like, ‘Now Mr. Tens
has to go to Mr. Hundred to borrow a hundred.’ Sometimes, I showed these characters by drawing faces with moustaches and beards.

This made the connection with the drama and helped the children understand the
procedure better.

UNIT 2
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Adding with
matchsticks - 3
page 36

Learning objectives
 Understand multiple carryovers in terms of
matchstick bundles
On page 36, there are two examples of addition
problems where there is a carryover both to the
tens and the hundreds place, as in for example,
246 + 167. These are slightly more difficult than
the problems where there is only one carryover,
especially if the answer has zero in the ones and
the tens place, as in the example, 204 + 96. It is a
good idea to use the dramatization technique to
help explain the multiple carryovers.

Subtracting with
matchsticks - 3
page 37

Learning objectives
 Understand ‘borrow across zero’ procedure in
terms of matchstick bundles
The most difficult subtraction problems are the
ones where one has to borrow across a ‘zero’. The
problem shown on page 37, 304 – 168 is of this type.
The problem can be explained well in the
classroom using the dramatizing technique.

Adding with matchsticks

3

So, carry over ones
and
carry over tens.

Too many Ones and

too many Tens!

Draw matchsticks and add.

246 + 167 =
H

T

O

H

T

O

H

T

O

H

T

O

204 + 96 =

36

36
37
Subtracting with matchsticks

3

LOOK
No tens to
borrow!

Show 304

So borrow
Hundred,
then borrow
TEN.

From the teacher’s log
I wrote the subtraction problem first on the
board: 304 – 168. To set up the problem, I
called three children in front of the class to
hold up hundreds, tens and ones. The class
noticed that Ms. Tens had nothing to hold. I
asked the class, could I send her back to her
place? Some children said, yes. I told them

Now
you can
take away
168
168.

Count
and
Write.

1 Hundred

3 Tens

6 Ones

T

O

Draw matchsticks and subtract.

205 − 156 =

H

H

T

O

37

that we would need her for solving the problem and that we need a child for the tens
place, even if there are zero tens.
I then asked the class how much I should take away. They could read the number on
the board and they said, 168. I asked them if I should first take away the ones, or the
tens or the hundreds. Since I had been reminding them about this repeatedly, they
said, take away the ones. But there were only 4 ones, not enough to take away 8 ones.
So I sent Mr. Ones to Ms. Tens to borrow a ten. Mr. Ones went to the Ms. Tens and
said, can I please borrow a ten. But Ms. Tens had nothing with her. So she said, ‘Wait
here, let me go to my friend Ms. Hundred and borrow something from her.’
I explained to the class that Mr. Ones could only to Ms. Ten and was not allowed to go
directly to Ms. Hundred.
So Ms. Tens went to Ms. Hundreds to borrow a hundred. Ms. Hundreds opened a
hundred and gave her ten TENS (because Ms. Tens can only hold TENS.) Ms. Tens
then brought back the ten TENS. She opened out a ‘ten’ and gave ten ONES to Mr.
Ones. Now Mr. Ones had enough ones and I could take away 8 ones. I showed this on
the blackboard by drawing arrows.
38

Too many? Carry over!
Too few? Borrow!

Draw matchsticks and add or subtract.

383 + 175

257 + 168

2 + 198

99 + 211

321 – 132

364 – 265

208 – 19

200 – 1

Add without drawing matchsticks.
H

T

O

2 3 6
+ 5 8 5

H

T

O

H

5 6 9
+ 3 6 9

T

O

2 1 1
+
9 9

H

T

O

2 8 7
+
1 3

Subtract without drawing matchsticks.
H

____-

T

O

6 2 5
–2 6 7

H

T

O

5 8 5
–3 7 9

H

T

O

4 7 6
–3 8 7

H

---Add
or subtract without drawing matchsticks.
-

469 + 469

1 + 499

19 + 581

4 + 696

100 – 1

500 – 3

200 – 19

1000 – 1

38

T

O

2 0 6
–
1 7

UNIT 2

53

54

Next I had to take away 6 tens. I asked the class how many tens does Ms. Tens
have? The children were not sure, so we recalled how many she had got from Ms.
Hundreds. She had got 10 tens, but had given one ten to Mr. Ones. So she had 9
tens. I took away 6 tens and she had only 3 tens left. I recorded this on the blackboard.

Finally I took away the hundreds and we wrote down the answer.
I did a few more practice sums by drawing symbols on the board. While explaining
the procedure, I referred to the characters in the drama: ‘Ms. Tens’, ‘Ms. Hundreds’
and so on. Later when I did examples only with numerals I again used these phrases.

Subtractors
pages 39-40

Learning objectives
 Fluency in subtracting a one-digit number from a given number.
 Find the 10-complement and the 9-complement of a single-digit number
 Practice mental addition of doubles
The exercises on page 39 are similar to the adder exercises in Unit 1. You can do these
by calling out a number from which 1, 2, 3 or 4 needs to be subtracted. As you increase
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the speed of the exercises, children become more
and more absorbed. It is a good way of getting
them to concentrate for short bursts of time. But
such exercises should be done only for a few
minutes at a time.

Subtractors
The subtractors are a bit like the adders. They subtract very fast.
The 2 -subtractor subtracts 2 to any number that you give it.
Like the subtractors, subtract as fast as you can.

4

2

Subtract 2

The exercises on page 40 involve finding the 10complement and the 9-complement of a single digit
number. Knowledge of these complements speeds
up mental addition and subtraction. The exercises
on doubling a number are also useful in improving
students’ mental computation skills. Doubling is
easier than adding two different numbers. The load
on short term memory is much less when doubling
a number, so the students can concentrate on
addition rather than on remembering the second
number.

3→ 1

7→ 5

5→

2→

4→

8→

9→

12 →

15 →

10 →

13 →

11 →

17 →

26 →

21 →

32 →

46 →

51 →

78 →

80 →

91 →

99 →

101 →

110 →

Subtract 3

5→ 2

4→ 1

6→

7→

3→

10 →

8→

13 →

9→

11 →

12 →

15 →

19 →

21 →

34 →

30 →

42 →

51 →

Subtract 4

6→ 2

7→ 3

5→

8→

4→

9→

10 →

12 →

11 →

14 →

19 →

21 →

23 →

26 →

32 →

36 →

40 →

48 →

6→ 1

8→ 3

7→

9→

5→

10 →

12 →

11 →

15 →

20 →

24 →

31 →

35 →

36 →

33 →

45 →

38 →

47 →
39

39
40
Add a number so that the total is 10.

3+ 7

2+

6+

9+

5+

0+

1+

7+

4+

8+

10
10 +

Add a number so that the total is 9.

3+6

2+

8+

6+

9+

5+

1+

7+

0+

4+

9

Add and write the total.

2+2=

10 + 10 =

17 + 17 =

21 + 21 =

3+3=

11 + 11 =

19 + 19 =

23 + 23 =

4+4=

13 + 13 =

20 + 20 =

25 + 25 =

6+6=

12 + 12 =

22 + 22 =

27 + 27 =

8+8=

14 + 14 =

24 + 24 =

29 + 29 =

5+5=

16 + 16 =

26 + 26 =

32 + 32 =

7+7=

15 + 15 =

28 + 28 =

31 + 31 =

9+9=

18 + 18 =

30 + 30 =

34 + 34 =

40

UNIT 2

Subtract 5

56

UNIT 3
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58
U N I T

3

Number Building

In this unit children will
 increase their familiarity with two digit numbers
 practice mental addition and subtraction of tens and ones
 reinforce their understanding of ‘carryover’ and ‘borrow’ procedures in addition
and subtraction.
Introduction

In the previous two units, children have had practice with place value and the basic
operations of addition and subtraction. In this unit we consolidate this knowledge
and strengthen their skill at mental addition and subtraction.
It is not enough if the children know all the numbers up to 100. Our objective is that
children should become thoroughly familiar with these numbers. The number building
is a visual representation of one and two digit numbers. When the children see the
number building, they see all the numbers together, not one at a time. The number
building provides a structure that the children can relate to and remember easily. By
solving puzzles, playing games and doing interesting exercises with the number
building, the children become familiar with all the two digit numbers.
The number building also provides a scaffolding for children to become skilled at
mental addition and subtraction. It helps in learning the pattern of adding and
subtracting multiples of ten. It encourages children to add by counting up and to
subtract by counting down. In Unit 2, they became familiar with addition as putting
together two numbers and with subtraction as taking away. Here they look at addition
as increasing a number (counting up) and at subtraction as decreasing (counting down).
They also see in this unit, from another perspective, what happens when there is a
‘carryover’ or a ‘borrow’.
Note: In this unit, we deal with mental addition and subtraction only up to two digit
numbers. When you give exercises to children in addition using the number building,
make sure that the sum does not exceed 99, the last room number on the number
building.
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Page No.

Sections (no. of periods)

Topics

43

Exploring the number building (1)

44

Which room? (1)

-do-

45-46

Help the postman, When it is dark
(1)

-do-

47

Listen and write (1)

-do-

48

Which room? (1)

49

Where are you? (1)

50-51

Adding ones (2)

Understanding carry over on the
number building

52-53

Subtracting ones (2)

Understanding borrow on the
number building

54

Clap-snap game (2)

Mental addition and subtraction

55

Adding and subtracting ten (1)

-do-

56-57

Adding and subtracting twenty (2)

-do-

58-59

Adding and subtracting tens and
ones (2)

-do-

60

Now where are you? (1)

-do-

61

Rat race (1)

-do-

62-64

Making connections (2)

Total number of periods: 21

Exploring the number building

Preparation for mental addition
and subtraction
-do-

Making connections

UNIT 3

Sections in Unit 3

60

New words and
phrases

Number building, clue, addition in vertical columns, subtraction in vertical columns,
adding 10, subtracting 10, adding tens and ones, subtracting tens and ones, making
connections, thinking cap

Materials needed
For this unit you will need a chart of the number building that you can hang on the
wall. You will also need sticky paper, which you can stick on the number building
chart, to play the rat race game (page TWA 61).
How to make the number building chart:
You can make the chart on chart paper or on a plastic roll-up blackboard. Use white
paint to draw the rooms on the rollup blackboard. You can also paint the room numbers.
However, you must leave sufficient space in each square to be able to change the
number, for example, from 39 to 139 or 239. This will make it possible for the same
chart to be used for bigger numbers. (More number buildings are introduced in Unit
4.) Once the rooms and the numbers are painted, you can use chalk to write or make
marks on the number building which can be rubbed out with a duster. Hang the chart
so that there is a hard surface like a wall immediately behind it. Otherwise it will be
difficult to write on the number building chart. If you use a chart drawn on paper, it is
best to stick it on the wall.
Some frequently asked questions
Why do we need to do addition and subtraction on the number building? Isn’t it
enough if children learn these in the normal way?
Here are some reasons why we have included the number building in the book.
 The number building makes children familiar with all the two digit numbers. It is
basically a number chart from 0 to 99, which has been made more interesting.
 The number building is very useful to learn the pattern of adding and subtracting
tens.
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 The number building prepares children for mental addition.
 Children can see on the number building what happens when they add or subtract.
This helps them understand operations like carryover and borrow better.
 It familiarizes children with the concept of addition as increasing a number and of
subtraction as decreasing a number.

As we have mentioned in the introduction, the number building puts before the
children’s eyes all the numbers up to 100. The numbers have a certain structure and a
relation to each other, which the number building brings out. So far when children
have added or subtracted two digit numbers, they have worked with numbers
separately. Here to add or subtract they move through the number building with all
the numbers present before them. Thus they get a different perspective about addition
and subtraction. They also understand what happens when we carry or borrow.
The more the children play with the two digit numbers, the more do they become
comfortable with these numbers, which is important for later learning. The exercises,
games and puzzles associated with the number building give them this opportunity.
Besides making the children familiar with numbers, these help to build the children’s
skill at mental addition and subtraction.
On the number building why do we start the room numbers from 0 and not 1? They
also end at 99 instead of 100. Is this not confusing for children?
The room numbers that you find in actual buildings don’t have to do with how many
rooms there are. Think of the way rooms or flats are numbered in a building. The flats
on the first floor may go from 101 to 108. Then the numbers will jump straight to 201
on the second floor. What happened to all the numbers in between? It is clear that
room numbers are a way of identifying a particular room, like a name identifies a
particular person. It is a ‘number tag’. A room number does not tell you how many
rooms are there before it.

UNIT 3

We have already practiced addition and subtraction with the matchsticks. Is it
necessary to do this with the number building also?
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So we could give room numbers in any convenient way on the number building. We
have chosen to start from 0 and end at 99 because this is convenient to model addition
and subtraction.
Starting from 0 allows us to use the number building to show that carry over of ones
is the same as going to the next floor. Think of 21+9. This involves a carry over. So the
answer 30 is on the next floor as 21. But if we started the room numbers from 1
instead of 0, 21 and 30 would be on the same floor.
Similarly borrowing is going to the floor below. In the same way, carry over of tens
can be shown as going to the next building. This is the reason why the last room on
the number building is ‘99’. ‘100’ appears on another building. This will become clear
in the next unit when we introduce the number colony.
It is not usually necessary to explain all this to the children. The children that we have
observed readily accept the numbering on the number building without getting
confused. It is enough if we remind them that the last number in the building is 99
and not 100 (because there is an extra room number — ‘0’).
Will children from villages and small towns understand what a number building is?
We have found that children from rural backgrounds also have no problem in
imagining a building and working with the number building.
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 Use and write ordinal numbers for identifying
floors in the building.

42

42
43
Exploring the Number Building
The number building has ten floors. It has many, many rooms.
Which are the rooms on the ground floor?
Which are the rooms on the second floor?
Which are the rooms on the top floor?
Which are the rooms on the fifth floor?

CROSSWORD PUZZLE
3

Across
1) The cat is on this floor.

1

2

4) The boy is on this floor.
Down

4

2) 87 is on this floor.
3) The clothes are on this floor.

Which rooms are these?
Last room on the fourth floor
Last room on the third floor
First room on the seventh floor
Last room in the number building
First room in the number building

43

UNIT 3

From the teacher’s log
The children in my class were from small villages nearby. I first spoke to the children
about buildings. They had seen very few buildings, most of them in a nearby town. ‘How
many floors are there in the building near the
town bus-stop?’, I asked them. Some children
knew that it was three floors high. I then
spoke to them about taller buildings, which
have many floors and some very tall buildings in other countries. Most of them did not
know about lifts and were interested to hear
about them.
I hung the chart of the number building on
the wall so that the class could see it clearly.
I told them that the number building is a special building, which has room numbers from
0 to 99. I told them that it is an imaginary
building. I asked them questions like,
 On which floor can you see a light bulb?
 Which is the top floor?
 How many rooms are there in each floor?
 Can you tell me which rooms are on the
3rd floor?
I had to remind them often that the bottom

FIRST

page 42

Learning objectives
 Practice reading numbers.

GROUND

Exploring the
number building

64

floor was the ground floor (‘or the zeroth floor’) and the first floor was the one that
was on top of that. I asked them to write down the names of all the floors in their
notebook, one above the other. We then did the questions and the crossword puzzle
on page 43.
Some information: The Sears tower (442 m) in Chicago in the United States of America
has 110 floors, more than any other building in the world. However Taipei 101 (509 m) in
Taipei in Taiwan, which has 101 floors, is the world’s tallest building (in the year 2005).
The world’s tallest tower (not a building) is the Canadian National (CN) Tower (553 m) in
Toronto in Canada.
Which room?
page 44

Learning objectives
 Know the arrangement of numbers on the number building.
 Preparation for learning the pattern of adding and subtracting one and ten to a number.
The first few pages familiarize the children with
the layout of the building and the relative positions
of the numbers on the building. They learn which
rooms come after and before a particular room,
and above and below a particular room. This
prepares them for mental addition and subtraction
of tens and ones. Guessing the room numbers in
the puzzles also makes the children thoroughly
familiar with numbers up to 100 and the decimal
structure of the numbers.

44
Which room?
Eti Soppo has sent Diwali greetings to his friends in the number
building. Instead of room numbers, he has written clues.
Help Postman chacha by writing the correct room numbers in
the empty boxes.
Example

Above

48

38

Before
Abo

77

ve

Be

31
Af

0

te

lo

w

94
Abo

ve

27

r

Be

fo
99 r e
Below

49

Above

81

A ft

er

20

Give your friend clues like the ones above. She should guess
the room number without looking at the number building.

44
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Then I asked them to do the page in the students’ book as quickly as they could. Since
there was still some time left, I told them to
give their friends clues and play the game of
guessing room numbers. During the recess, I
could hear some children still playing the
game with their friends. Clearly they had liked
this game.

45
Help the postman
Postman chacha has come
to give letters to people.
Let’s help him!
Write the room numbers of
the rooms which are not
shaded.

45
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From the teacher’s log
I hung up the Number Building chart in front of the class. Before doing the exercises in the textbook, I asked the children to guess the room numbers giving clues
like ‘after 25’, ‘before 43’, ‘above 76’ and so on. In the beginning I allowed them to
look at the Number Building chart.
When I gave them a clue like ‘after 29’, the children were unsure about the answer.
Some of them said that there was no room after 29. I told them to look and find a
room that comes after 29. Then they realized that the room number was 30. I
made sure with enough examples that they could find the room number even if they
had to go to the next floor or the floor below.
After they were familiar with the building, I told them to answer questions without
looking at the building. The children particularly liked questions asking for rooms
above and below some room.

66

Help the postman,
When it is dark
pages 45-46

Learning objectives
 Become familiar with the pattern of numbers
on the number building.
 Practice writing numbers.
In these pages the children use their knowledge of
the arrangement of numbers on the number building
to fill up the empty rooms. Insist on them filling up
the room numbers without looking at the number
building on page 42. After filling in their numbers,
they can check their work by turning to page 42.
Besides giving them enough practice with writing
numbers, the exercise makes the children more
familiar with the structure of the number building
and the patterns of room numbers.

When it’s
dark
When it is dark all you
can see are the lights that
shine from the rooms
that are open.
Write the numbers of the
rooms that are open.

46

46

Listen and write
page 47

Learning objectives
 Become familiar with the pattern of numbers
on the number building.

47

 Practice writing numbers.
Here the teacher calls out numbers and the children
write the numbers in the correct place on the number
building. While starting, you need to call out
numbers ‘0’ and ‘99’ so that the children can fix the
first and the last number on the blank number
building. Initially the numbers that you call out can
be easy ones 10, 20, 30 ..., 23, 33, 43 ... - such patterns
allow children to find the rooms easily. Other
patterns like - 11, 22, 33, 44 ..., 0, 5, 10, 15 ... could
also be called.
It is important to check if the children are entering

Listen and
write
Listen to the numbers
that teacher calls out.
Write the numbers in
its correct place on the
number building.

47

67

Which room?
Eti soppo has done it again!
Can you write the correct room numbers?
Two rooms after
Example

22

24

4

37

Two rooms before

29

Example

94

Two floors above

46

67

66

40

39

Which room?
page 48

Learning objectives
 Preparation for mental addition and
subtraction of ones and tens.
This page is similar to the earlier page titled ‘Which
room?’, but raises the level of difficulty. Now the
children have to jump two or three rooms forward
or backward. They have to move two or three floors
up or down. In the beginning, use the number
building chart to help the children solve the clues.
Some children might need to count on their fingers
to move two or three rooms forward. You may need
to show clearly how this can be done.
Here too children may have a problem in finding
a room which is on a different floor, for example,
‘3 rooms after 38’, or ‘2 rooms before 51’. Make
sure with enough examples that children know
how to find the room number in such cases.

4

8

67

Encourage the children to play the guessing game
among themselves.

28

4

6

92

8

Example

7

Two floors below
Example

46
94

Three rooms after

74

70

Example

72

75

4

35

59

28

Give your friend clues like the ones above. Let her guess the room numbers
as quickly as possible.

48

48
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the numbers in the correct place. This is the time to
correct their errors, before proceeding further. If their
mistakes are not corrected, they will not gain much
from the rest of the unit. (Hint for checking students’
answers: To make it easier to check, call only
multiples of a number, say 3, but in random order,
for e.g. 9, 21, 18, 33, 51, 6, ... and so on)
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Where are you?
page 49

Learning objectives

 Preparation for mental addition and
subtraction of ones and tens.

Where are you?
Geeta’s kitten is lost in the number building. Can you help find her ?
Follow the clues and write the room numbers you come to.

1 Start from room
Room

This is a puzzle that is very much like ‘which
room?’, and is in fact an extension of ‘which room?’.
Ask the children to solve the puzzles in the
textbook. They may be amused to find that the
kitten is back in the room that Geeta started the
search from.

44

44.
Go three rooms forward. 47
One floor up. 57
Two rooms back. 55
Room

55
Room

2 Now go one floor down.
Three rooms forward.
Two floors up.

4 Now go one room forward.
3 Now go three rooms back.
Room Two floors down.
Four rooms forward.

Room Three floors down.
Five rooms back.

5 Now go two rooms forward.

From the teacher’s log
Some children had already started solving the
puzzles before I asked them to. One child
thought that ‘go 3 rooms forward’ meant ‘go
to the room in puzzle number 3’. I explained
to her that the clue said ‘go 3 rooms forward
on the number building’. All the clues were
instructions for moving on the number building. I had hung the number building chart to
help the children and I showed her how to
move on the chart by following the instructions. After that she did not find it difficult.
I asked the children to write a ‘where are you’
puzzle of their own in their notebook for their
friends to solve. Some of them wrote more
than one puzzle. I told them to try to solve
their friend’s puzzle without writing down the
room numbers for each step.
I also encouraged the children to play a game
by making up a ‘where are you’ puzzle to solve
orally.

Three floors up.

Room

Three rooms back.

Make a ‘where are you’ puzzle for your friend to solve.

49

49
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page 50-51

Learning objectives
 Revision of addition as counting up.
 Relate carryover to moving to the next floor
on the number building.
Use the number building chart for the exercises
on this page.
As we have mentioned in the introduction to the
unit, children learn two meanings of addition: as
putting together two quantities and as increase of
one quantity. Counting up is the same as
increasing a number by a second number.
To mentally add 23 + 4, we keep 23 ‘in the head’
and count up by 4: 24, 25, 26, and 27. Some children
may need you to show how this can be done clearly
on the fingers. A common error is to show four
fingers and count 23 on the first finger. Emphasize
the fact that the first number must be ‘in the head,
not on the finger’.
A word of caution is necessary here. Children may
have their own ways of adding and subtracting a
single digit number. If they are not making a
mistake do not try to change the method that they
are using. Let them use whichever method they
find comfortable as long as they can successfully
add (or subtract) single digit numbers mentally
to (from) two-digit numbers. For those who are
still unsure, you can follow the method described
in the previous paragraph.

Adding ones
Do you remember how to carry over?
Do these sums.
Draw a ring around the problems where you need to carry over.
T

O

T

1

+

2 5
6
3 1

+

O

1 3
5

T

+

O

T

1 3
6

+

O

T

1 3
7

+

O

2 2
8

A burglar has entered the number building !
The answers to the problems tell you which
rooms have been burgled.
Put a cross on each room that has been
burgled. Write if you are on the same floor as
23 or on the next floor. Ring the problems
where you go to the next floor.

23 + 4 = 27
23 + 5 =

(same floor)

Now do the same additions in vertical columns.
Ring the problems where you need to carry over.
T

23 + 6 =
23 + 7 =

+

O

2 3
4

T

+

O

2 3
5

T

+

O

2 3
6

23 + 8 =
T

+

O

2 3
7

T

+

O

2 3
8
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Adding Ones
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From the teacher’s log
First I revised a few addition problems written in vertical columns. I gave them
sums where they had to add a single digit number to a two digit number. I revised
their knowledge of carryover and asked them when we get a carryover. The children said, ‘when the sum of the digits is a two digit number’. I agreed and said,
another way of saying this is, when the sum of the digits is more than 9.
I asked them to turn to page 50. I asked them to first solve the vertical addition
sums given at the beginning and to ring the sums where carryover was necessary.
Next I practiced mental addition of ones. I asked them what are 13 + 3, 36 + 5,
58 + 4 and so on. I explained to some children how to do this by keeping the first
number in the head’ and counting up on their fingers.
Then I asked them to look at the number building, which I had hung on the wall. I
circled one of the rooms (56) and asked them which number I had circled. Then I
told the children, I am going to give you clues and you must tell me which room. I
called out clues like 56 + 3, 56 + 5 and so on.
After the children were comfortable with adding single digits, I told the children about the
burglar in the number building. I explained
that a burglar is a thief who enters houses to
steal things. I asked them to cross out the
rooms, which have been burgled by looking
at the clues. They had to write the answer to
the clues and also if the burglar was still in
the same floor as 23 (second floor) or if he
had gone to the next floor. They had to ring
the problem if the burglar was on the next
floor.
I asked the children, why did we ring the problems where the burglar was on the next floor.
Many of them said, ‘because he escaped to
the next floor’. I said that maybe it has some-

51

The burglar has burgled more rooms !
Find out which ones.
Put a cross on each room. Write if you are on
the same floor as 34 or on the next floor. Ring
the problems where you go to the next floor.

34 + 3 =

37

(same floor)

34 + 4 =

Now do the same addition in vertical columns.

34 + 5 =

Ring the problems where you need to carry over.
T

34 + 6 =
34 + 7 =

+

O

3 4
3

T

+

O

3 4
4
T

S ometimes when you add ones,
you go to the next floor.

+

T

+

O

3 4
6

O

3 4
5
T

+

O

3 4
7

Check if this happens whenever there is a carry over.
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The digit in the tens place tells us which floor the
room is in. When we carryover, the digit in the tens
place increases by one, so we go to the next floor.

Subtracting ones
Do you remember how to borrow?
Draw a ring around the problems where you need to borrow.

–

T

O

2

12

T

3 2
4
2 8

–

O

3 2
5

T

O

T

1 7
6

–

–

O

T

1 7
7

–

O

1 7
8

Help the children
keep track of the
burglar by solving
these subtraction
problems.
Put a cross on each room. Are you on the
same floor as 45 or on the floor below? Ring
the problems where you go to the floor below.

45 − 3 =

42

(same floor)

45 − 4 =
45 − 5 =
45 − 6 =
45 − 7 =
Do the same subtractions in vertical columns.
Ring the problems where you need to borrow.
T

–

O

4 5
3

T

–

O

4 5
4

T

–

O

4 5
5

T

O

T

4 5
6

–

–

O

4 5
7

52
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Subtracting Ones
page 52-53

Learning objectives
 Revision of subtraction as counting down.
 Relate borrow to moving to the floor below on
the number building.

It’s time to catch the burglar !
The answer to the last problem tells you
in which room he was caught.
Cross the answers to these problems.
Are you on the same floor as 56 or on
the floor below? Ring the problems
where you go to the floor below.

56 − 5 =

51

(same floor)

Do the same subtractions in vertical

This part follows basically the same pattern as
Adding Ones. The children discover when
subtraction takes them to another floor, that is, the
floor below. We link up ‘moving to the floor below’
with the borrow operation in vertical subtraction.
So the section begins with some exercises in vertical
subtraction and ringing the problems that involve
borrow.

56 − 6 =

columns.

56 − 7 =

Ring the problems where you need to borrow.

56 − 8 =
56 − 9 =

T

–

O

5 6
5

T

–

T

S ometimes when you subtract
ones, you go to the floor below.
Check if this happens whenever there is
a borrow.

–

O

5 6
6

T

–

O

5 6
8

T

–

O

5 6
7
O

5 6
9
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thing to do with carryover. I asked the children to solve all the clues in vertical addition
on page 50. They had to ring the problems
with carryover. I then asked them to compare the problems we had ringed with the
clues that were ringed. Were they the same?
So did it mean that carryover means going to
the next floor?
We did the next set of puzzles (on page 51) in
a similar manner. At the end I asked the children to think about what the birdie says: why
do we go to the next floor whenever there is a
carryover?

72

When you first do subtraction of ones on the number building, the children will need
some help in understanding that for addition we need to step to the right and for
subtraction we need to step to the left. They will also need help in moving to the left
after 30, 20, 10 and so on (for example, where they are finding 31– 2 ).
Clap-snap game
page 54

Learning objectives
 Practice mental addition of ones and tens.
Note: You can do pages 55-57 which contain the activity on adding and subtracting
ten and twenty first and then play the clap-snap addition game.
Many children who know how to add have not discovered the pattern in adding ten
and multiples of ten. If you ask them to add 34 + 10, they will laboriously count up on
their fingers. Some might do it by writing it in vertical columns and adding. It is very
important for children to know the pattern in adding tens, since it demonstrates the
power of the place value system.
From the teacher’s log
I started the class by playing the clap-snap
game the way the children knew it. Then I
told them that I was going to change the
game. I wrote a number on the board ‘18’. I
told them I was going to snap a number, and
they should add it to 18.
Some of them counted the snaps first, and
then added them to 18. I told them that to be
fast, they must count up from 18, as they hear
the snaps. For example, if I snapped four

54
Clap-snap game
Teacher writes a number on the board. She then claps 3 times.
Add the claps to the number.

A clap means a 10.

44 +

17 +

=

=

Teacher writes a number on the board. Subtract the claps from the number.

78 -

66 -

=

=

1. Play the game of adding and subtracting claps with your friends.
2. Change the game. Give your friends claps and snaps to add.

54
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Adding and subtracting ten
1) Circle room 14.
Now cross out the answer for 14 + 10.
2) Circle 36, cross out 36 + 10.
3) Circle 64, cross out 64 + 10.
4) Circle 77, cross out 77 + 10.
5) Circle 6, cross out 6 + 10.
6) Circle 20, cross out 20 + 10.

What happens when
you add ten?
Adding 10 is like
jumping one floor up!

1) Circle room 54.
Now cross out the answer for 54 − 10.
2) Circle 27, cross out 27 − 10.
3) Circle 64, cross out 64 − 10.
4) Circle 83, cross out 83 − 10.
5) Circle 15, cross out 15 − 10.
6) Circle 40, cross out 40 − 10.
What happens when
you subtract ten?
Subtracting 10 is
like jumping one
floor down!

55

Adding and
subtracting ten
page 55

55

Learning objectives
 Reinforce the pattern of adding ten to a number
and subtracting ten from a number.
In this section children look at a pattern created
on the number building by adding ten. They
discover that adding 10 is the same as moving up
by one floor on the number building. This gives
visual support to their understanding of the
pattern.

UNIT 3

times, they must not count 1, 2, 3, 4, but count
19, 20, 21, 22. They liked this idea and practiced adding by counting up as I wrote different numbers on the blackboard.
After they were comfortable with adding
snaps, without warning I clapped once. The
children took some time before they realized
that they had to add a ten. So now we were
adding claps. Again I encouraged them to
count up in tens, instead of counting all the
tens first and then adding.
After they had understood how to add snaps
and claps, I practiced subtracting snaps and
claps in a similar manner.
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Adding twenty,
Subtracting twenty
pages 56-57

Learning objectives
 Reinforce the pattern of adding and subtracting
multiples of ten.

Adding twenty
Now let us see what happens
when you add 20.
1) Circle room 32.
Cross out the answer for 32 + 20.
2) Circle 11, cross out 11 + 20.
3) Circle 46, cross out 46 + 20.

In these sections children extend the pattern of
adding ten to adding twenty. They discover that
adding 20 is the same as moving up by two floors
on the number building, and that subtracting
twenty is the same as moving down by two floors.
They also extend this pattern to 30 and 40, and then
to bigger multiples of ten.

4) Circle 55, cross out 55 + 20.
5) Circle 3, cross out 3 + 20.
6) Circle 50, cross out 50 + 20
What happens
when you add 20 ?
Adding 20 is like

Find out what happens when you add 30 and 40
40.
Adding 30 is like
Adding 40 is like

Do these problems as quickly as you can. Imagine that you are jumping
floors on the number building.

It is important that children learn to add and
subtract multiples of ten without using the number
building. Encourage them to visualize the number
building by closing their eyes and jumping up or
down floors. They can use their fingers to keep
track of how many tens they have to add or
subtract. For example, while adding 50, they can
use five fingers to keep track of the addition.

41 + 50 =

25 + 10 =

36 + 30 =

88 + 10 =

60 + 30 =

10 + 44 =

30 + 57 =

60 + 24 =

16 + 20 =

44 + 40 =

36 + 60 =

75 + 20 =

18 + 40 =

50 + 27 =

20 + 58 =

40 + 35 =

70 + 18 =

16 + 60 =

56

56
57
Subtracting twenty
1) Circle room 52.
Cross out the answer for 52 − 20.

Adding tens and
ones, Subtracting
tens and ones
pages 58-59

2) Circle 31, cross out 31 − 20.

Learning objectives
 Practice mental addition and subtraction of two
digit numbers.

3) Circle 46, cross out 46 − 20.
4) Circle 77, cross out 77 − 20.
5) Circle 23, cross out 23 − 20.

What happens when
you subtract 20 ?
Subtracting 20 is
like

Children have so far added tens and ones
separately. Now they extend their skills to adding
both tens and ones. This is, of course, more difficult
than the previous exercises but children will love
the challenge. Don’t give them too many additions
at first. You need to judge how far your children
will be able to take on these mental addition
problems. Focus first on building up their skill and
confidence. These mental addition exercises can

Find out what happens when you subtract 30 and 40
40.
Subtracting 30 is like
Subtracting 40 is like

Do these problems as quickly as you can. Imagine that you are jumping
floors on the number building.

31 − 10 =

54 − 30 =

85 − 50 =

70 − 10 =

36 − 30 =

99 − 70 =

13 − 10 =

88 − 30 =

74 − 70 =

63 − 20 =

59 − 40 =

69 − 50 =

49 − 20 =

48 − 40 =

96 − 80 =

71 − 20 =

73 − 40 =

75 − 60 =
57

75

The children may find subtraction a little more
difficult than addition. So proceed cautiously in
giving them mental subtraction problems by
judging how far your pupils can go.
Note: If your children are used to doing subtraction
by counting up instead of counting down, use the
same approach for these exercises too. Many
children find this easier: start from the number to
be subtracted and count up to the bigger number.
If your children are more familiar with subtracting
by counting up then follow this method: on the
number building instead of coming down from the
bigger number, you can go up from the smaller
number to the bigger number and count how many
floors and rooms you went forward by.

Adding tens and ones
34
34
34

+
+
+

43
( 4 Tens + 3 Ones)
( 4 floors up + 3 rooms forward )
74

+

34 + 43 = 77
Trace the path for this problem
on the number building.
Start from 34. Go 4 floors up, 3 rooms forward.
What happens if you go 3 rooms forward,
then 4 floors up?

25

+

25

+
55

38
30 + 8
+

8

63
25 + 38 = 63
Trace the path: start from 25, go 3 floors up,
8 rooms forward.
What happens if you go 8 rooms forward,
then 3 floors up?
Do these problems in your mind and trace
the path on the number building.

54 + 21 =
43 + 36 =

67 + 24 =
28 + 69 =

58

58
59
Subtracting tens and ones
56
56
56

–
–
–

24
( 2 Tens and 4 Ones)
( 2 floors down + 4 rooms back )
36

56 - 24 = 32

3

77

–

4

32
56 – 24 = 32
Trace the path for this problem
on the number building.
Start from 56. Go 2 floors down, 4 rooms
back.
What happens if you go 4 rooms back,
then 2 floors down?

44

–

37

44

–

30 – 7

14

–

7

7
44 – 37 = 7
Trace the path: start from 44, go 3 floors
down, 7 rooms back.
What happens if you go 7 rooms back,
then 3 floors down?
Do these problems in your mind and trace
the path on the number building.

54 − 23 =
43 − 37 =

67 − 26 =
65 − 28 =
59
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be continued even as you take up other topics, by
giving them five to ten minutes of practice at the
beginning or end of a period.
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Now where are you?
page 60

Learning objectives
 Mental addition in multiple steps.
 Relate the ‘where are you’ puzzle to addition
and subtraction.

Now where are you?
We can make a problem from a ‘where are you’ puzzle.

The Puzzle

The Problem

Start from 34.
Go two floors up

34 + 20 + 6 − 2 =

(+ 20)

Six rooms forward (+ 6)
Two rooms back

(– 2)

Where are you?

The ‘where are you’ puzzle is just another form of
adding and subtracting tens and ones. So far the
children have done mental addition which requires
them to add only once. In the ‘where are you?’
puzzles they need to add (or subtract) more than
once. Children learn this by converting a puzzle
into a problem and by converting a problem into a
puzzle. They can have fun by making new puzzles
and problems. But insist that they must be able to
solve the puzzles that they make up.

Now make a problem from this puzzle.

The Puzzle

The Problem

Start from 41.

=

41

Go one floor up
Three rooms back
Two floors up
Where are you?

Eti Soppo has another idea.
Let’s

make a
PUZZLE
from a
PROBLEM.

The Problem
26 + 10 − 4 − 20 =
The Puzzle
Start from 26.
Go one floor up ( + 10)
Four rooms back ( – 4 )
Two floors down ( – 20 )

Try making puzzles from these problems along with Eti.

5 + 30 – 2 + 10 + 7

67 – 20 + 4 + 30 – 6

60

60

Rat race
page 61

Learning objectives
 Apply skills of mental addition and
subtraction.
The rat race is a game that can be played by the
whole class. You need a number building chart to
play the game. Alternatively you can draw a
number building on the black board but this is
more laborious and cumbersome. You can divide
the class into two teams A and B. Either the team
as a whole can play or you can call one student
from each team. Children have to try and reach
the winning numbers 25, 50, 75, and 99 and prevent

61
Rat race

This game is for two players, but both move the same rat.
Start by keeping the rat on Room number 0. Choose a number card from the
Number Board and move the rat forward by those many rooms. Your opponent
now choses a number and moves the same rat forward. Take turns and continue
the game. Once you choose a number from the number board, cross it out.
You or your opponent cannot choose it again.
The Points
If you bring the rat exactly to
Room 25

1 point

Room 50

1 point

Room 75

1 point

Room 99

2 points

If the rat crosses these rooms you get zero points.
If the rat crosses room 99 it will be caught by the cat. So you lose two
points.

61

77

the opposite team from reaching these numbers
by choosing the right numbers from the number
board. As each number is chosen from the number
board, cross it out so that the children can keep
track of which numbers are still available.

Making connections
Rani, Javed and Eti Soppo were solving addition and subtraction problems.

38 + 14 =

pages 62-64

Learning objectives
 Connect different ways of thinking about
addition and subtraction.
 Practice mental addition and subtraction.
In the previous unit children added and subtracted
with matchstick bundles. In this unit they learnt
to do mental addition and subtraction with the
number building. In this section, we connect these
different ways of adding and subtracting. Children
realize that the answers are the same whether they
do it with matchsticks or on the number building.
This may be an important discovery for some
children. You can also use the opportunity to
remind them what carry over means in matchstick
addition and on the number building (page 62).

I can do it with
matchstick
our
bundles
too!

T

O

1

3
+1
5

8
4
2

5 Tens

Eti, not to be left out,
said “ I can do it with my
cap!”

With

Solve
problem
show

this
and
us.

+13
27

2 Ones

your cap?
How?

=

62

62
63
Eti put his cap on his head and
gave the answer.

This is my thinking cap.
I simply put it on, and solve the
problem in my head.

27 + 13 = 40

How did Eti solve this problem? Do you think he imagined going up the number building?

Try to do these problems in your mind.

14 + 14 =_____

26 + 26 =_____

35 + 35 =_____

16 + 16 =_____

28 + 28 =_____

40 + 40 =_____

13 + 13 =_____

34 + 34 =_____

45 + 45 =_____

15 + 15 =_____

43 + 43 =_____

25 + 25 =_____

23 + 23 =_____

37 + 37 =_____

50 + 50 =_____

15 + 5 =_____

25 + 30 =_____

22 + 34 =_____

25 + 5 =_____

25 + 35 =_____

31 + 26 =_____

25 + 15 =_____

30 + 35 =_____

45 + 16 =_____

15 + 20 =_____

30 + 45 =_____

27 + 34 =_____

15 + 25 =_____

25 + 45 =_____

32 + 19 =_____
63
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Making connections

I can solve this
with the number
building.

78

The story of Eti on pages 62 and 63 is to encourage
them to try their hand at the mental addition
problems given on page 63. The first set of
problems involves the addition of doubles. These
are easier than adding two different numbers. So
it is a good idea to use these problems to build up
children’s skill and confidence.
On page 64, examples of subtraction are shown
with the number building and with matchsticks.
While subtracting a two digit number mentally, one
can first subtract ones and then tens, or vice versa.
The answer is the same. This is shown by tracing
two different paths on the number building. This
again may be an important discovery for some
children.

Look and figure out
Look carefully and find the connections between these different ways of doing the same problem.

43 − 35 = 8
T
3

4
− 3
0

O
13

3
5
8

or

0 Tens

8 Ones

3 Tens

4 Ones

71 − 37 = 34
T
6

7
− 3
3

O
11

1
7
4

or

64

64
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80
U N I T

4

Bigger Numbers

In this unit children will
 become familiar with three digit numbers
 extend their understanding of place value to hundreds
 learn patterns in adding and subtracting hundreds
 be introduced to four digit numbers
 practice addition and subtraction in vertical columns.
Introduction

In this unit children will improve their number skills, especially with three digit
numbers. In the previous unit, the number building gave a visible structure to the
numbers less than hundred. In this unit, we extend this idea. The number colony has
ten number buildings: the ‘zero building’, the ‘100 building’, the ‘200 building’ and so
on up till the ‘900 building’. The number colony gives a visible structure to the three
digit numbers. With the colony in front of them, the children can visualize all the
three digit numbers simultaneously. They can understand something of their relation
to one another. The number colony exercises also help the children understand the
pattern of adding hundreds to a number.
We have extended the clap-snap game in this unit. You can use the tap-clap-snap
game to practice calling out three digit numbers. The tap-clap-snap game also helps
in practicing mental addition of hundreds and tens.
In some of the exercises, the children practice vertical addition and subtraction. There
are some changes here. Instead of just presenting pages and pages of addition and
subtraction exercises, we have tried to present these in a more interesting manner. See
the sections: ‘Palindrome numbers’, ‘Number chakra’ and ‘Sum fun’.
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Page No. Sections (no. of periods)

Topics

66-68

Jack and the beanstalk (3)

Counting beyond hundred

69

Number patterns (2)

Counting, reading and writing 3-digit numbers

70

The tap-clap-snap game (1) Place value - hundreds

71

Copy-writing (1)

Writing number names

72

The hundred building (2)

Number sequence, place value

73

Adding ones and tens (2)

Mental addition, understanding carryover

74

Subtracting ones and tens (2) Mental subtraction, understanding borrow

75

Exercises (1)

Revision

76-77

The 200, 300 and 400
buildings (2)

Number sequence, place value

78-79

The number colony (4)

Number sequence, place value, mental
addition and subtraction

80-82

Adding and subtracting
hundreds (2)

Mental addition and subtraction

83

Practice sums (2)

Addition and subtraction procedure

84-85

Thousand and beyond (2)

Counting beyond thousand, place value

86

Palindrome numbers (1)

Practice addition procedure, thinking about
mathematical patterns

87

Number chakra (1)

Addition and subtraction procedure

88

Sum fun (1)

Total number of periods: 29

-do-

UNIT 4

Sections in Unit 4

82

New words and
phrases

counting items, pattern, zero building, hundred building, number colony, adding
hundred, subtracting hundred, a thousand, palindrome number, key
Materials needed
On page no ** the extract from the teachers log describes how bundles of hundred
match sticks are used to introduce a thousand. This is useful because it conveys how
big one thousand is in a dramatic manner. For this purpose, you need ten ‘100’ bundles
(each of ten ‘tens’). It is better to have twenty ‘100’ bundles and go beyond thousand
up to two thousand.
An aid that is helpful, although not mandatory for this unit is the number colony
book. The book has ten sheets. On each sheet children trace out the number building
and write the room numbers. They can show addition and subtraction of multiples of
hundred by flipping the pages. Some interesting games can also be played with the
number colony book. See page ** for an example.
Some frequently asked questions (FAQs)
Is it possible to show all the buildings in the number colony to the children?
It’s difficult to show all the buildings with the room numbers on the same chart or
page. However a number colony book, which is described above, is a useful substitute.

Jack and the
beanstalk
pages 66-68

Learning objectives
 Practice counting beyond hundred.
 Practice counting up in tens.
 Write numerals beyond hundred.

83

Before doing the story and the poem on page 6667, get the children to practice oral counting
beyond 100. It is important to do a lot of oral
counting exercises in class. You could have
different exercises like
 Start from a number and count the next 10 or
20 numbers.

Jack and the beanstalk

Have you heard this story before?
It’s about an English boy
called Jack.

Jack lived with his mother. They
were very poor. One day his mother
asked him to sell their cow in the
market so that they could buy some
food. Jack sold the cow to a man in
exchange for some magic beans.
Jack’s mother was very angry when
she saw the beans. She flung the
beans out of the window.

 Count all the numbers between 150 and 250.

Next morning there was a giant
beanstalk growing outside the window.

 Count in jumps of 2, 5, 10, 20, 50 and 100 and
so on.

It was so tall it went right up into the
clouds. Jack climbed the beanstalk and
found a giant’s castle in the clouds.
The giant had stolen a magic hen that
laid golden eggs and a magic harp
from Jack’s family. Jack found these
and carried them away. The giant
chased Jack down the beanstalk but
crashed down and died. Jack and his
mother lived happily and were not
poor any more.
castle a palace with thick walls like a fort
harp a stringed musical instrument

66

66

You could begin by telling the children the story
of Jack and the beanstalk, which is a popular
English fairy tale. (Versions of the fairy tale are
found in the oral traditions of different countries.)

67

After the children read and understand the story
and the poem, you could discuss the story.
Some possible discussion starters:
 Was Jack stupid to sell the cow for magic beans?
 Was Jack brave? What in the story shows that
Jack is brave?
After they have enjoyed the story, you can show
them how to count the letters in the poem. They
can use the boxed letters to count fast in tens.
This is a counting poem.
Turn the page to see how to count with it.

67
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The poem on page 67 is a counting poem, to
motivate children to count numbers bigger than
100. Children discover the patterns in the poem
by counting the letters of the poem.

84

From the teacher’s log
Before doing the story poem, I revised counting three digit numbers. I wrote different numbers on the board and asked the children to
say the next ten numbers. Some children had
difficulty in counting up past the next hundred, for example from 299 to 300 and past
300. I did these revision exercises for about
one and half periods before the story poem.
After this I asked the children to read the
poem. Some of them could only read very
slowly. So I read the poem from beginning to
end after they finished. I explained the meaning of the lines in the poem. I asked them if
they noticed anything funny in the poem. One
of the children said that some letters were
boxed and some were shaded. I said, ‘Yes, do
you know why?’
...

Count the letters in the first line of the poem.
(Don’t count punctuation marks like: , ! ? ( ) ‘ ’ .
Some letters are in a box. Why? What is the count when you
come to a boxed letter?
Try to use the boxed letters to count fast.
Some letters are shaded. Why?
What is the count when you come to a shaded letter?
How many letters are there in the poem?
Some of the words in the poem are numbers or number words.
Check the count when you come to these words.
Fill up the missing numbers on these number lines.

68

They took some time to figure out how to count fast in tens. The children were
surprised when they found that the count matched with the number names in the
poem: for example, when they came to ‘hundred twenty two’, the count of the
letters was 122. A few children wanted to count all the letters and check if this was
really true. I told them, ‘I think there may be a mistake when it says two hundred.’
This prompted some of them to count and check and discover that there was actually no mistake. I asked them to find the number names in the poem that do not
match with the count.
Some of the children made mistakes in counting. For some children, counting in
tens was a new idea. On the whole, the children had a lot of fun counting.

68

85

page 69

Learning objectives
 Practice counting beyond hundred.

Number patterns
Continue the pattern.

70

 Practice counting in jumps of 2, 5, 10, 20, 50
and 100.

102

80

104

93

The exercises on page 69 provide additional
practice in counting beyond hundred. The
patterns make it interesting for children to count
bigger numbers. Many children have difficulty
with counting from 99 to 100, 199 to 200 and so
on. Help these children at making these
transitions till they can count confidently.
The Tap-clap-snap
game
page 70

This game is an extension of the clap-snap game.
It helps children become familiar with the place
value structure of three digit numbers and also
gives practice in counting.
Children can do the exercises on page 70. But it is
more important to play the game in the class. Ask
one of the children to come up in front and
whisper a number into her ear. Ask her to show
the number through taps, claps and snaps to the
class.

80

235

245

100

200

50

100

10

Learning objectives
 Strengthen children’s knowledge of place
value of hundreds, tens and ones.

95

75

110

25

125

246

256

150

210

225

266

69

69
70
Tap-clap-snap
A snap means 1.

How much?

Play the tap-clap-snap game in class.

70

A clap means 10.

A tap means 100.

UNIT 4

Number patterns

86

Some variations of the game:
 Change the order of snaps, claps and taps. Ask
children to say what number it is.

Copy-writing
Use number words to practice copy-writing.
Continue these numbers:

 You tap-clap-snap a number. Tell one of the
children to tap-clap-snap the next number.
After some simple numbers give them some
tricky ones ending in ‘9’: 9, 29, 99, 199, 209, etc.
Copy-writing
page 71

Eti needs to send this cheque by post. Help him write the amount in words.

435

Learning objectives
 Practice writing number names.

The postman chacha has a problem with Eti’s postcard.
Look at Eti’s clue. Where do you think the room is?

97

We have combined a copy writing exercise with
writing number names. If the children are
enthusiastic, you can ask them to write more
number names in their copy writing book, using
both forward and reverse counting. They might
also like to draw more cheques on imaginary banks
and write different amounts in words. Revision
exercises in writing number names need to be done
from time to time.

97

+5

+

5

99

Turn the page
to see what happens.

71

71

The puzzle at the bottom is a preparation for the
encounter with the hundred building.

97

98

97

98

99
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page 72

Learning objectives
 Become familiar with the numbers from 100 to 200.
 Learn the pattern of the numbers from 100 to 199 on the hundred building.
From the teacher’s log
Since the children were already familiar with the zero number building, I expected
them to find it easy to understand the position of the numbers on the hundred
building. I started by comparing the ‘zero’ and the ‘100’ buildings. I asked the
children, which are the first rooms in the two buildings? Which are the last rooms?
In place of room number 20 in the zero building which number do you have on the
hundred building and so on.
I asked many children to tell me a number which was on the hundred building.
Each child had to say a room number and to say which floor it was on and the room
numbers above, below, before and after. This way, I was able to give a chance at
answering to many students, even those who were usually quiet.
I then asked them questions like,
Which is the room after room number 114?
Which is the room after room number 149?
Which is the room before room number 180?
Which is the room above room number 113?
Tell me all the room numbers above 117.
I asked the children to choose a partner and play
the game of guessing the room number like we
played for the zero building. (See page ***.)

72
The hundred building
The hundred building is another number building.
It is like the zero building but it starts from room number 100.
Look at the zero building and the hundred building and compare them.
The first room in the zero building is
The first room in the hundred building is

and the last room is
and the last room is

Eti’s clue was 97 + 5.
Circle the correct
room.

72
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The hundred building
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Adding ones and tens
page 73

Learning objectives
 Revise addition as counting up.
 Relate carryover in the hundreds place to
moving to the next building.

Adding ones and tens
Ring the problems for which the answers are in the 100 building.

94 + 4 = 98

94 + 6 =

94 + 5 =

94 + 7 =

Now do the same problems in vertical addition.
H

From the teacher’s log
Before I began I had the children practice
adding ones. I began with problems like 34 +
6 and 83 + 7, where the sum was less than
hundred. I then did some problems where the
sums were equal to or more than 100: 95 + 5,
93 + 8, 97 + 9 and so on. As I was counting
up and adding in front of the class, I asked the
children to count in chorus with me whenever I
reached hundred. I had to help some children
by showing how to count using fingers.

T

O

9 4
4

+

H

T

O

9 4
5

+

H

T

O

9 4
6

+

H

T

O

9 4
7

+

Sometimes adding tens takes you to the hundred building.
Ring the problems where the answers are in the 100 building.

74 + 10 =

84

74 + 30 =

74 + 20 =

74 + 40 =

Now do the same additions in vertical columns.

H

+

T

O

7 4
1 0

H

+

T

O

7 4
2 0

H

+

T

O

7 4
3 0

H

+

T

O

7 4
4 0

Ring the problems where the answer takes you to the 100 building.

94 + 8 =

91 + 8 =

53 + 40 =

76 + 40 =

89 + 11 =

55 + 40 =

40 + 64 =

34 + 70 =

We then did the exercises on adding ones on page 73. I reminded them that they
should ring the problems where the sum was 100 or more. The same numbers also
had to be added vertically. I wrote the vertical addition problems on the board and
we did the addition slowly paying attention to the steps involving carryover. This
helped them see how the carryover to the hundreds place was leading to a sum
greater than hundred. When they had drawn rings around the problems where the
sum was more than hundred, I asked them to compare these with the horizontal
addition problems which were ringed and discussed what was common to them.
The next set of exercises was for adding tens. Just as I did for adding ones, I first
practiced adding tens to a number, with the sum less than 100. I then did the
problems on adding tens on page 73.
Finally I asked them to see what was common to all the problems that we had
ringed on the page. They said ‘the answers are all in the hundred building.’ I asked
them why the answers were in the hundred building for these problems. Did it have
anything to do with carryover? Some children could spot that all the ringed vertical
problems had a carryover in the hundreds place.

73

73

89

page 74

Learning objectives
 Revise subtraction as counting down.
 Relate borrow from the hundreds place to
moving to the previous building.
The exercises on page 74 on subtracting ones and
tens are similar to the previous ones on addition.
Begin with a few practice exercises on subtracting
ones by counting down. Then introduce problems
where the answer goes below 100. Some children
will need help and also repeated demonstration from
you before they become confident at this. You can
then ask the children to do the horizontal subtraction
exercises on page 74 by counting down.
The same problems are presented in vertical format.
In this format they are much harder to do because
children have to borrow across the zero. This is
especially hard for children. This is a good time and
opportunity to revise subtraction with borrow using
the dramatisation technique, described on page T**
. The advantage now is that since the children have
just done the same problems by counting down,
they’ll receive useful feedback about whether the
procedure they are using is right.
For subtracting tens, again get the children to practice
counting down in tens starting from a number
greater than 100. After a few simple problems, give
them questions where the answer goes below 100.
Then do the problems on page 74. Finally it is
important to find what is common to the problems
which have been ringed: all of them involve a borrow
from the ‘H’ column.

Subtracting ones and tens
Ring the problems for which the answers are in the zero building.

106 – 4 = 102

106 – 6 =

106 – 5 =

106 – 7 =

Now do the same problems in vertical subtraction.
H

T

O

1 0 6
4

–

H

–

T

O

H

1 0 6
5

–

T

O

H

1 0 6
6

T

O

1 0 6
7

–

Sometimes subtracting tens takes you to the zero building.
Ring the problems where the answers are in the zero building.

124 – 10 =

114

124 – 30 =

124 – 20 =

124 – 40 =

Do the same problems in vertical subtraction.

H

T

O

1 2 4
1 0

–

H

–

T

O

H

1 2 4
2 0

–

T

O

H

1 2 4
3 0

T

O

1 2 4
4 0

–

Ring the problems where the answer takes you to the zero building.

104 – 4 =

104 – 5 =

106 – 7 =

106 – 6 =

137 – 30 =

137 – 40 =

156 – 70 =

118 – 19 =

74

74
75

Ring the problems where the answers are in the 100 building.
H

T

O

8 4
6

+
H

T

O

5 6
3 7

+

H

T

O

8 4
1 6

+
H

T

O

4 9
6 7

+

H

T

O

7 4
2 5

+
H

T

O

9 5
7 3

+

H

T

O

7 4
2 6

+
H

T

O

6 1
8 9

+

When there is a carryover to the ‘T’ column,
you go to the next floor.
When there is a carryover to the ‘H’ column,
you go to the next building.
Ring the problems where the answers are in the zero building.
H

–

H

–

T

O

1 0 9
1 0
T

H

–

O

1 6 5
1 0

H

–

T

O

1 2 8
3 0
T

H

–

O

1 6 5
2 7

H

–

T

O

1 2 5
1 7
T

H

–

O

1 6 5
6 7

H

–

T

O

1 2 5
2 7
T

O

1 6 5
9 6

When there is a borrow from the ‘T’ column,
you go to the floor below.
When there is a borrow from the ‘H’ column,
you go to the previous building.
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Subtracting ones
and tens

90

The 200, 300 and
400 buildings
pages 76-77

Learning objectives
 Becoming familiar with numbers from 200 to
499

The 200 building
After the 100 building comes the 200 building
Write all the room numbers in the 200 building.

Introduce the 200 building like the 100 building.
You can ask questions to the children similar to
the ones described on page T** to make them
familiar with the 200 building. Then the 300 and
the 400 buildings can be introduced.
In addition to the exercises on pages 76 and 77, it
is a good idea to ask the students to make these
buildings in their notebooks and to fill in the room
numbers.

Shading puzzle
Shade room number 226 on the 200 number building. Now shade the answers to
these problems.

226 + 1
226 + 2

226 – 10
226 + 10

226 – 8
226 + 12

Which letter of the alphabet can you see?
Make similar puzzles for the letters ‘L’, ‘E’ and ‘F’.

The number colony
pages 78-79

Learning objectives
 Becoming familiar with all the numbers up to
999.
 Understand how these numbers appear on the
different number buildings.
 Practice mental addition and subtraction.
From the teacher’s log
Before doing these pages, I wanted all the
children to make the ten buildings in their
notebook and to fill them in with numbers.
We spent one period completing the buildings
that were remaining. As the children were
filling in room numbers I went around in the
class asking questions to individual students.
Questions like: which number comes before,
after, above and below some number. I also

76

76
77
The 300 and 400 building
After the 200 building come the 300 and 400 buildings.
Inside the circles, you can see parts of the
buildings enlarged. Write the correct room
numbers.

415
353

202

77

91

The number colony
The number colony has ten number buildings and
many, many, many rooms.
The first building is the ZERO Building.
The last building is the 900 Building.

Postman Chacha is
ill today.
Our Birdie has
promised to deliver
all the letters for
him.

Last
ro om on
60 0
bu ild ing

2 room s
befo re
156

10 ro
om s
after
54 0

3 rooms
after
397

R oo m
after
19 9

60 4

–4

23 + 93
444

0
+6

First write the correct room numbers
on all the letters. Then find and shade
the rooms in the number colony.

100

0 0

78

78
79

360+ 48

706

–9

64 0– 50

700

20
room s
after
950

600

60
ms
ro o r
afte
580

400

635
+ 200
+ 90

300

200

In the picture which rooms
in the number colony are
fully hidden? Which
rooms are partly hidden?

34 0
+ 60
+ 90

710

+9

5

26 0
+ 53 6
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asked them some tricky questions which
involved going to another building like ‘three
rooms after 298, or five rooms before 603’.
At the end of the period I asked some
questions to the whole class, like the questions
I had asked them individually.
In the next period, I drew an empty number
building on the board. I wrote the first room
number as 600. I pointed out the thick vertical
and horizontal line running through the
middle of the number building and asked the
children to tell me the room numbers next to
these thick lines. I also asked them to tell me
the numbers that were on the edges of the
building.
I rubbed out all the room numbers on the
building so that we had an empty number
building again. Then I wrote a number on the
board ‘673’. I asked the children to tell me
where the room was on the number building.
One of the children came up and showed this
on the board.
I told them to open pages 78 and 79 and to
put their finger on the correct place for ‘673’
in the number colony. We did more room
numbers in this way till the students knew
how to find a given room in the number colony.
For the next two periods, we solved the puzzles
on pages 78 and 79 and the children shaded
the correct rooms on the number building.

92

Adding hundreds,
subtracting
hundreds
pages 80-82

Learning objectives
 Learn the pattern of adding and subtracting
multiples of hundred.
From the teacher’s log
The pattern of adding hundred was easy for
children to learn. I asked them to explain what
happens when we take a room number in the
number colony and we add hundred to it. I
asked several children to explain what
happens in words and to give me an example
using numbers.
Some of the children said that they knew the
pattern of adding hundred because it was like
adding hundreds made of bundles of
matchsticks. Some of them said they knew it
because they thought of the vertical column
addition. I liked these comments made by the
students and shared them with the class.
In a similar way we discussed what happens
when we add 200 and 300 taking some
examples. I gave the children exercises in
adding multiples of hundreds mentally. I asked
them to close their eyes and to think of the
answer. This seemed to help some of them.
When I felt that the students were confident
in adding hundreds, I went on to subtracting
hundreds.

Adding hundreds
What happens when we add hundred?
Example

53 + 100 = 153.

153

53
We go to the same room, same floor,
but in the next building.

Adding hundred is like jumping one building forward.

Do these problems as quickly as you can.

129 + 100 =

169 + 100 =

200 + 100 =

301 + 100 =

100 + 567 =

100 + 789 =

What happens when we add 200?
Example

377 + 200 = 577.

We go to the same room, same floor, but after two buildings.

80

80
81

Adding 200 is like jumping two
buildings forward.

Do these problems as quickly as you can:

362 + 200 =

398 + 200 =

400 + 200 =

7 + 200 =

81 + 200 =

200 + 501=

735 + 200 =

200 + 617 =

Now find the pattern for adding 300 and adding 400.
Adding 300 is like
Adding 400 is like

Do these problems as quickly as you can.
In your mind, imagine that you are jumping over buildings.

324 + 200 =

417 + 300 =

527 + 400 =

285 + 400 =

171 + 500 =

293 + 600 =

400 + 243 =

500 + 335 =

700 + 277 =

500 + 396 =

800 + 189 =

600 + 349 =
81
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page 83

Learning objectives
 Practice vertical column addition.
The exercises on this page are an opportunity for
children to revise their vertical addition and
subtraction. As they do these problems emphasize
these points:
 To always align ones with ones, tens with tens,
and hundreds with hundreds
 When to carryover and borrow
 How to borrow across a zero

Subtracting hundreds
What happens when we subtract hundred?
Example

238 – 100 = 138

We go to the same room, same floor, but in the previous building.
Subtracting hundred is like jumping one building backward.
Do these problems as quickly as you can.

256 – 100 =

200 – 100 =

301 – 100 =

347 – 100 =

567 – 100 =

789 – 100 =

Now find the pattern for subtracting 200 and subtracting 300.
Subtracting 200 is like
Subtracting 300 is like

Do these problems as quickly as you can.
In your mind, imagine that you are jumping over buildings.

From the teacher’s log
After I told the children that we were going
to revise addition and subtraction, I wrote ‘81’
on the board. Below 81 I wrote ‘+ 345’
deliberately misaligning them so that it looked
like this:

342 – 200 =

527 – 300 =

667 – 400 =

685 – 500 =

591 – 400 =

777 – 500 =

865 – 500 =

932 – 600 =

886 – 700 =
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Practice sums
H

T

O

1 8
+ 7 9 5
H

–

T

T

H

T

O

8
+ 7 9 3

I asked the children what was wrong with this.
Some children thought that the bigger number
‘345’ should be on top and ‘81’ below. I
explained that the smaller number can also
come on top. Some of the children said that

O

H

T

H

–

T

O

3 4 6
9 5
H

T

H

O

3 5 5
+ 5 4 5

T

O

3
+ 7 9 7

O

4 5 0
– 3 8 5

O

5 0 0
– 4 7 6

T

3 0 6
+
9 5

O

3 7 3
8 9
H

H

H

–

T

T

H

T

O

2 3 9
+ 6 7 5

O

H

T

O

9 0 8
– 4 1 9

O

5 5 1
– 4 5 8

T

4 0 5
+
4 5

O

3 0 6
1 9
H

H

H

–

T

O

7 1 1
1 8
H

T

O

3 0 1
+ 2 9 6

Add:

341 and 67

218 and 637

47 and 407

8 and 809

413 from 601

379 from 800

498 from 502

Subtract:

36 from 360

Write a number on the board. Show another number using taps, claps and snaps.
Ask your friend to add the second number to the number on the board.
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Practice sums
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‘1’ must come above ‘5’. I was not satisfied with this answer and asked ‘why should
‘1’ come above ‘5?’, till one child said, it is in the ones column. I stressed this and
said, ‘ones below ones and tens below tens’. I then asked them why the mistake
might have happened. Some of them said ‘Because you were in a hurry’. I said
perhaps if I had written letters for the columns ‘HTO’, I would not have made the
mistake. I suggested to them that they could write HTO on top of the problem to
avoid such mistakes till they were confident. I then corrected the problem on the
board. I did not rub out the wrong problem, but just crossed it out so that it was
still visible.

I took a minute to compare the two problems and to point out what was wrong with
first one. After solving the problem, I took another example 43 + 437.
I then told the children to check if there were any mistakes in the exercises on page
83. After this they did the problems. I called some children to the blackboard to do
the problems which involved carryover and borrow.
The children then did the notebook exercises. I cautioned them that they should
align the ones, tens and hundreds properly.
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pages 84-85

Learning objectives
 Introduce ‘thousand’ and four-digit numbers

Thousand and beyond
99 + 1 =

Which number comes after 99?

999 + 1 =

Which number comes after 999?

 Learn the place value of the digits in four-digit
numbers
From the teacher’s log
I carried bundles of hundred matchsticks to the
class to give children an idea of how much a
thousand was. I took out the bundles one by
one before the children and had them count
‘hundred, two hundred, ...’ and so on till I had
taken out ten hundreds. Some children counted
‘ten hundred’, and some children said ‘thousand’. I explained that we had a special name
for ten hundred: ‘thousand’. I put the ten ‘hundreds’ in a plastic bag and said: this is a ‘thousand’. I asked them some questions like which
number comes before thousand, which comes
after and so on. We did some more practice
with counting before and after a thousand.
I took out the hundreds from the plastic bag.
Then I took away one bundle of hundred and
asked the children how many matchsticks there
were. They said ‘900’. I opened the last bundle
of hundred and added the tens ‘one by one’ to
900. The children called ‘910, 920, 930, ...’.

9+1=

Which number comes after 9?

Ten hundreds
make a thousand.

We show a thousand by drawing this symbol:

Cross out the phrases which do not mean a thousand.

1.

999 + 1

900 + 100

2.

Ten hundreds

One thousand

Hundred ones

3.

Number after 999

Number before 1000

99 +100

Number before 1001

4.

300 + 300 + 300

500 + 500

2000 – 1000

5.

Thousand ones

One more than 999

600 + 600
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Th

H

T

O

Th

H

T

O

Th

H

T

O

Th

H

T

O

Th

H

T

O

Th

H

T

O

2318

3146

2121

4010

4001

4100
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Thousand and
beyond
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I stopped at ‘990’. I then opened the last bundle of ten and added single matchsticks one by one. The children again called ‘991, 992, 993, ...’ till we reached a
thousand.
I then showed them how to draw the symbol for a thousand (draw two parallel lines
and then arrow-shaped ends on both sides, write ‘1000’ in the middle).
I
told them the shape was called a hexagon, because it had six sides (‘hexa’ means
‘six’). I wrote 1000 on the board using numerals, symbols and words. We then did
the exercises on page 84 of the textbook.
I had more bundles of hundred with me. I pulled them out one by one and asked the
children to count beyond thousand: thousand one hundred, thousand two hundred
and so on ... up till two thousand. I wrote 2000 on the board using numerals, using
symbols for thousand and using words.
Next I showed some numbers beyond 2000 by drawing symbols on the board and
asked the children to say the numbers. They also practiced drawing the symbols for
numbers that I wrote on the board. We then did the exercises on page 85.
Palindrome numbers
page 86

Learning objectives
 Practice addition procedure.

86
Palindrome Numbers
Read these numbers forward and backward: 121, 4224

 Find an interesting mathematical pattern.
It is surprising to find that most numbers give
palindrome numbers by repeating the process of
reversing and adding. The pattern of palindrome
numbers is a rich and exciting problem to explore.
Finding out if we get a palindrome number by
reversing and adding gives lots of fun and good
practice with addition at the same time.
If your students have the time and like the
challenge, you can make a hundred chart (or
number building) and ask them to colour all the
zero-step palindrome number with one colour,

They are the same both ways.
These are palindrome numbers.
Check and make sure that these are not palindrome numbers: 142, 48 .
But see what happens when you reverse and add each number!
Example
Let us try 142.
Reverse 142 and add.

H

T

O

1 4 2
+ 2 4 1
3 8 3

Now let us try 48.

H

Reverse 48 and add.

132 is not a palindrome
number.
So reverse 132 and add.

+

T

383 is a palindrome number.
O

4 8
8 4
1 3 2
H

T

You get a
palindrome number in
2 steps by
reversing and adding.

O

1 3 2
+ 2 3 1
3 6 3

363 is a palindrome number!

Try reversing and adding for these numbers and see how many steps you need to
do to get a palindrome number: 11
18
27
39
65
78
Which is the number for which you needed to do the most steps?
How many steps did you need?

86
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one-step palindrome numbers with another colour, the two-step palindromes with
yet another colour and so on. Numbers like 22, 33, and 88 are zero-step palindromes.
Perhaps they can see patterns? Some two digit numbers give a palindrome number
after reversing and adding a large number of times. One 3-digit number: 196, has
been reversed and added thousands of times without giving a palindrome number. It
is not known if it ever will give a palindrome number - nobody has been able to prove
that it will or that it will not. This is a good example of an open problem in mathematics.

These exercises are different from routine exercises and so may be more interesting for
students. If your students find the numbers big, give them smaller numbers. The missing
digit type of addition problems can be made more or less difficult depending on the
needs of your students. (If the problems have one or two missing digits only in the answer
line, then they are very easy to solve.)
Other interesting formats to present addition or
subtraction problems are given below. In the brick
87
piles, the number on a brick is the sum of the two
Number chakra
numbers below it. In the arithmagon, the numbers
on the sides of the triangle are the sums of the
adjacent corner numbers.
Write the correct numbers inside the circles.

– 447

– 568

– 428

Sum of the corner numbers

+ 518

649

146

536

Start here by putting any
number you like.

+ 639

+ 357

– 857

146

+ 786

503
Find the missing digits.

154

382

238

121

+ 547

– 628

– 108

– 878

139

O

3 4 5 _
+ _ 5 _ 7
7 _ 65
Th H T O

– 879

Brick Piles

T

4 5 _
+ _ _ 4
8 9 6
Th H T O

+ 189

67

H

+ 959

Arithmagon

+ 798

8 4 5 _
+ _ 5 _ 7
1 0 _ 00
87
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Learning objectives
 Practice addition and subtraction procedure.

2

page 87

21

Number chakra

98

Sum fun
page 88

Learning objectives
 Practice with addition and subtraction.

Sum fun
Do the problems below the picture.
In the answer, change all the digits to letters using the key.
A lot of animals will suddenly appear.

These are another set of problems where interest
is added by changing the answers to words using
the key. Children obtain feedback because if their
answers are wrong, the word may not name an
animal.

KEY 1 – a
6–g

2–b
7–t

3–c
8–r

4–d
9–u

5–e
0–o

Example

128 + 168 = 296
By changing the digits to
letters using the key, we get,

2 9 6
b u g

H

T

O

1 2 3
+ 1 3 2
Th

+

H T O

5 2 7 9
7 3 8

H

T

O

2 0 9
+ 1 0 8
Th H

T O

8 6 3 7
– 1 6 2 3

H

T

O

1 6 4
+ 2 4 2
Th H

H

T

O

9 3 4
– 1 1 7

T O

Th H T O

5 8 3 9
– 1 2 8 1

4 6 0 0
– 2 0 8 2

Sum more fun
Make two problems so that the answers come out as ‘cub’ and ‘cod’
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Numbers in the world

In this unit children will
 use numbers in real world contexts
 solve problems presented through pictures involving addition and subtraction
 learn to solve simple word problems involving addition and subtraction.
Introduction

In this unit children learn to apply their knowledge of numbers, and of addition and
subtraction, to situations and problems. The major focus in the unit is word problems.
Word problems are difficult but important. Even though children may be able to apply
their knowledge to solve real world problems, they may not be successful at solving
written word problems. They need to become skilled at understanding and interpreting
the language used in word problems.

Why word problems?

If children can solve real problems, then why is it important for them to learn to solve
word problems? There are many things that are gained by learning to solve word
problems. Let us list some of the important gains.
 Word problems introduce children to mathematical vocabulary. Even phrases like
‘how many more’, ‘how many less’, ‘how many altogether’ are not frequently
encountered in real life. Word problems give children sufficient practice at using
such vocabulary so that it becomes a part of their thinking. This is essential for the
development of quantitative thinking.
 Word problems are examples of mathematical statements about the world.
Mathematical statements are very powerful models of the world. Their power lies
in the fact that they can show that the same abstract structure underlies a variety
of situations. For example,
z By changing the nouns in a word problem, we can change the situation without
changing the structure. ‘There are 13 red balloons and 16 yellow balloons’ and
‘there are 13 crows and 16 sparrows’ mean very different things in the world,
but mathematically they are very similar.
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z We can also substitute different numbers in the same word problem. Again we
produce a variety of situations all of which have the same underlying
mathematical structure.
z By changing the phrases slightly we can produce variations in the mathematical
structure. Compare the two sentences below.
1. There are 13 red balloons and 16 yellow balloons. How many altogether?
2. There are 13 red balloons and some yellow balloons. Altogether there
are 29 red and yellow balloons. How many yellow balloons?

Of course, it is possible for children to encounter these situations using concrete
objects. In fact it is desirable that they practice answering some of these questions
with concrete objects. However it is necessary for them to also learn to deal
with a problem presented verbally, and understand the structure underlying
the problem at an abstract level. Natural language, spoken and written, is
halfway between symbols (like +, -, the numerals, etc.) and the concrete situation
in the real world. It helps to strengthen the link between the real world and the
symbols.
 Another advantage of word problems is that it can facilitate rapid practice at solving
problems. Once children master the language, they can do a number of
problems quickly and obtain much needed practice at using mathematics.
 The language that is learnt through word problems also helps in articulating
mathematical ideas and relationships. A simple example of such a relationship is
‘7 is 3 less than 10’. Articulating these relationships helps children learn many of
thepatterns in numbers and lays a strong foundation for learning more abstract
concepts later on.
In Maths for Every Child, two important techniques have been introduced to facilitate
the learning of word problems. The first is the use of key diagrams, the second is a
bilingual approach which involves the use of the mother tongue to write statements.

UNIT 5

By producing such variations we make it possible for the children to develop a
deeper understanding of the mathematical structure underlying these situations.

102

Let us again look at these two examples of word problems:
1. There are 13 red balloons and 16 yellow balloons. How many altogether?
2. There are 13 red balloons and some yellow balloons. Altogether there are 29
red and yellow balloons. How many yellow balloons?
Key diagrams

The first problem requires addition and the second requires subtraction. So in many
books problem 1 would be included in the exercises on addition and problem 2 in the
exercise on subtraction. In our view, this actually hinders the understanding of the
structure of such problems. Both the problems have a very similar structure although
the operations used are different. When we use a key diagram to show the structure,
the similarity becomes obvious.

Both the problems are about combining two sets. The key diagram shows this clearly.
If we want children to understand the structure of word problems, then they must be
able to see and understand this similarity. We have found that simple key diagrams
help children to do this and understand word problems better.
In Class III, we have only introduced one type of addition and subtraction word
problem - combining two sets. Other types such as increase or decrease of a set, or
comparing two sets will be introduced in class IV using appropriate key diagrams.
Since word problems are typically hard for children to master, we have introduced
them slowly and gradually.
Justify statements in the
mother tongue

Now for the second technique that we have introduced - statements in the mother
tongue. During our classroom trials we found that students in the English medium
did better at solving word problems when they were presented written word problems
in Hindi. This led us to try a bilingual approach in teaching word problems and we
feel that this may be helpful to many students.
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In many schools, children are used to writing statements for word problems. We
realised that it would be useful to write the statements in the mother tongue (or in a
language they know well) to help the pupils understand the word problem better. But
in Class III, children may not know the script in which their mother tongue is written.
So we have suggested that they use the English script (or any script that they have
been using) to write statements in their mother tongue.

Sections in this unit

Page No. Sections (no. of periods)

Topics

90-91

Egg clutches (1)

Using numbers in describing the animal
world

92-94

Number stories (1)

Solving addition and subtraction problems
(ʹcombineʹ type)

95

Picture stories (1)

Framing and solving ʹcombineʹ problems

96-98

Word problems - 1 (3)

Solving ʹcombineʹ problems using key
diagrams

99-102

Word problems - 2 (3)

Solving ʹcombineʹ problems involving
subtraction using key diagrams

Total number of periods: 9

UNIT 5

This approach is relevant for students who are studying in a medium different from
their mother tongue. Often in our country, the mother tongue of the child is different
from the medium of instruction, even if the medium is a vernacular language. In such
cases it is helpful to ask pupils to write statements in their mother tongue using a
script that they know.
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New words and
phrases

About 12, 3 - 5 eggs, hundreds of eggs, thousands of eggs, reptiles, insects, batch,
hatch, clutch, breeding season, how many altogether, how many in all, how many
missing, word problem, statements, diagram (key diagram)
Some frequently asked questions (FAQs)
Should children learn addition and subtraction procedure first and then learn word
problems, or should children learn word problems first?
Children are capable of solving real problems quite early if they involve small numbers
and if they understand the problems. However, problems, which are presented verbally
in the form of written statements, are quite difficult for children. They need to be
introduced systematically to such problems and take time learning how to solve them.
The most important part of this learning is understanding sentences and converting
them into mathematical symbols. This is very different from learning addition or
subtraction procedure and needs to be taught independently.
Should children learn to solve word problems first, or should they learn to first
construct word problems?
Both these skills are essential and need to be emphasized. The first involves translating
meaningful sentences into mathematical symbols, while the second involves framing
sentences that correspond to a given mathematical expression, for example, 3+7. We
have laid emphasis on both these approaches since they reinforce one another and
help to build a better understanding of word problems.

Egg clutches
pages 90-91

Learning objectives
 Use numbers to describe situations in the world and to draw inferences.
Eggs and baby animals are fascinating things to children. And they can use numbers
to add interesting bits of information to their existing knowledge about these things.
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EGG CL
UT
CHES
CLUT
UTCHES
Many animals lay eggs. The eggs hatch after a while and the
baby animals come out.
A batch of eggs that are laid and hatched together is called a
‘clutch’. Some animals lay a small clutch with only a few
eggs. Others have large clutches with many eggs.

Birds
Birds make a nest to lay eggs. In the breeding season, they lay about one egg a day
till they have a full batch or clutch.
A Crow clutch has
4-5 eggs.
The Common White-Backed Vulture
clutch contains only one egg!

A Sparrow clutch has 3-5 eggs.

Reptiles
These animals are reptiles.They lay eggs too.
A Cobra clutch
contains 12-22
eggs.

The house Lizard (also called ‘Gecko’)
has two eggs in a clutch.

90

90
91
The Common Marsh Crocodile lays 3-40
eggs in a pitcher shaped hole in the sand.

Insects
Many insects lay eggs too.
Here are some of them.

A Butterfly lays a few
hundred eggs at a time

A Cockroach
lays 12-28
eggs inside an
egg case.
A colony of Ants has only one queen.
The job of the queen ant is to lay
eggs. She lays thousands of eggs deep
inside the colony.

Fish
Fish lay eggs.
They lay thousands of eggs at a time.

Parvin found a clutch of 20 eggs. Which of the animals on this page might have
laid the eggs?
Lucy found two eggs in a cupboard. Which animal do you think laid the eggs?
About how many lizard clutches will have the same number of eggs as a cobra
clutch?
A crocodile laid 12 eggs. Baby crocodiles hatched out of only half of the eggs. Half
of the baby crocodiles died. How many grew to be big crocodiles?
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From the teacher’s log
I asked the children if they had seen bird nests.
Some had seen a sparrow nest, some had seen
a crow nest. I asked them about what these
nests are made of and how they look. Some
children had also seen eggs inside the nests. I
asked them how many eggs they saw. I
explained to them that birds make nests in
the breeding season and lay eggs. They lay
eggs one at a time till they have a full clutch.
A full clutch has a different number of eggs
for different birds. Crows stop laying eggs
when they have laid 4 or 5 eggs. Then the
eggs are hatched.
I explained the word ‘clutch’. I said that the
chicks that are from the same clutch are a bit
like twins, because they are born around the
same time from the same parents. Of course,
this doesn’t mean that they hatch at the same
time. Some eggs may hatch earlier and some
a little later.
I also asked them if they had seen baby kittens
or pups. Did they know the word we use when
kittens and pups are born together? I told
them that kittens that are born at the same
time belong to the same ‘litter’. There are
usually 3-4 kittens in a litter. There are usually
3-5 pups in a litter.
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I also told them about the difference between
animals which lay eggs and animals which
give birth to baby animals.
Some animals produce many baby animals
at the same time, some produce only a few.
So some clutches are small in number, some
clutches have a large number of eggs. I asked
them to look at pages 90-91 and say which
animals have small clutches and which have
large clutches.
By asking them more questions like this we
explored the page. Finally the children
answered the questions at the end of the page.
Some interesting information: Olive Ridley turtle:
The Olive Ridley turtle is a big sea turtle. In the breeding season, female turtles come to the shore around the
time of the full moon and lay eggs in sand pits. In
Gahirmata in Orissa, nearly one lakh turtles come over
a few days to lay eggs.
In Chennai, turtle lovers arrange all night walks on the
beach so that people can learn about these turtles and
their breeding habits. The Olive Ridley turtle clutch
can contain up to 100 eggs.
Number stories
pages 92-94

Learning objectives
 Solve problems using informal methods.

Number stories
Tuttu had 25 marbles in a box.
The marbles spilled on the floor and
he managed to find only 18 marbles.
How many marbles are missing?

22 jasmine flowers
on the bush and 8
flowers on the
ground.
How many flowers
altogether?

Parveen and Ram got 31 mangoes in
all. Ram got 13. How many mangoes
did Parveen get?

92

92
93

26 sardines in all.
9 on the slab.
How many sardines in the basket?

The big pile has 24 kites.
The small pile has 12 kites.
How many kites in all?

15 buses going towards the market. 17 buses going towards the maidan.
How many buses did Eti count?

On these pages we have presented common
situations through pictures and words. The
pictures make the situation clearer to the students.
The situations are also those that they are likely to
93
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The gents ‘Q’ had
19 people, the
ladies ‘Q’ had 14
people.
How many people
were waiting to buy
tickets?

Ram counted the chairs arranged for the function. There were 45 chairs in all: some
coloured, some white. Then he counted only the white chairs. There were 19 white
chairs. How many coloured chairs were there?

94
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Picture stories

All the problems are of the type ‘combining sets’,
because this is the type that we deal with in Class
III. Some children may need help in understanding
the words for the problems that require
subtraction.
Picture stories
page 95

Learning objectives
 Practice making and solving word problems.
On this page, children have to write the questions
by looking at the picture. The pictures are
suggestive and help the children form questions.

Look at these pictures. Answer the questions for the first picture. Make your own questions for the remaining pictures and answer them.
1. Who has more eggs?

2. How many eggs in all?

1. How many birds on the first wire?

35 Newspapers

18 Newspapers
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be familiar with or find interesting. So we expect
that they will find the questions easy to answer.
Encourage them to use their own methods to find
the answer. Some may find the answer orally, some
may use vertical addition or subtraction, and some
children may draw dots or other objects to find
the answer. All of these may be used. There is no
need here to write statements or to follow a fixed
procedure. The objective here is to increase the
children’s confidence in tackling these problems.
If any children have difficulty in finding the
answers first make sure that they understand the
question. If necessary encourage them to use
concrete objects: stones, seeds, etc. to work out the
answers. You will need to tell the children that they
must go by the numbers written in the problem
statement and not count the objects in the picture.
The number of objects actually shown in the
picture may not be correct!
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If children are unfamiliar with the vocabulary, they may need help to form questions
like ‘how many birds in all?’, or ‘how many newspapers in all?’ Some children might
find such questions easy and may want to ask and answer a harder question like
‘how many more newspapers are there in the larger pile?’ But we don’t expect all
children to be able to solve such comparison problems at this stage.
For the last picture, the question that children could ask is ‘how many toffees are left
in the box? To answer this, they need to count the toffees in the picture. Similarly, for
the second picture (birds) they need to count the birds.

Word problems - 1
pages 96-98

Learning objectives
 Write statements, draw key diagrams and solve
word problems of the ‘combining sets’ type.
 Make up word problems for a given key
diagram.
96

From the teacher’s log
I asked the children to look at the picture on
page 96 and read what was written in the
circles in the corner of the picture. I asked
them what ’21 girls’ meant. They said that
there were 21 girls in the picture. Some of
them counted fewer girls. Other children said
that some of the girls cannot be seen. I agreed
and said that the number in the circle tells us
that there are 21 girls. I asked how many
boys were there. The children said that there
were 18 boys. I reminded them that we must
go by the number and not what we see in the
picture. I then asked them to read the sentence
above the picture. Did they understand the

Word problems 1
Look at the picture. How many children are there in all?
21 girls

18 boys

After looking at the picture Geeta wrote statements in Hindi in her notebook.

21 ladkiyan, 18 ladke,
total bachhe kitne?
She then drew a diagram

+

21
number of
girls

18

=

number of
boys

?

The question mark
means that you have
to find the total.

And found the answer

21

+

18

=

39

And wrote
There are 39 children in all.

Read this problem.
A flower pot has flowers of two colours.
There are 26 white and 14 coloured
flowers.
How many flowers are there in all?

96
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Write statements in your mother tongue. (Use the English alphabet.)

Here is a diagram to show the problem.

26

+

=

14

?

What does the number inside the first circle mean?
What does the number inside the second circle mean?
What does the question mark mean?
Find and write the answer to the problem.

Rohit has two kinds of pigeons: 17 white pigeons and
21 grey pigeons. How many pigeons does he have in all?
Write statements in your mother tongue.

Now show the problem using a diagram.

Find and write the answer to the problem.
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Look at this diagram.

13

+

8

=

?

1. Make a word problem for the diagram using these words: textbooks, notebooks.
Write the answer to your problem.

2. Make another word problem for the diagram using the words: half-pants,
full-pants. Write the answer to your problem.

3. Make your own word problem for the diagram and write the answer.

Make your own word problem for this diagram and write the answer.

4

+

15

=

?

Write statements in your mother tongue, draw diagrams and solve these
problems.
1) At the bus stop Geeta counted 9 red buses and 11 green buses. How many buses in all
did she count?
2) In a small lane there were two kinds of houses. 17 houses had tiled roofs and 16 houses
had RCC roofs. How many houses were in the lane?
3) The balloon seller has balloons in three colours: 9 yellow balloons and 12 red balloons
and 13 blue balloons. How many balloons in all does he have?
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question? Many of them did. I asked them to
say the question in Hindi.
Then I asked them to write short statements
about the picture problem in Hindi using the
English alphabet. They wrote ’21 ladkiyan,
18 ladke, total bachhe kitne?’
I then drew a key diagram for the problem on
the blackboard like the one shown in the book.
I asked them what the number in the first
circle means and what the number in the
second circle means. I then asked them why
we have put the ‘+’ sign. They replied that it
was because we are asking for the total. I
then asked them what the question mark
means. The children were silent. I told them
that it means that we don’t know the total
and that we have to find the total.
After they found out how many children there
were, they wrote the answer in English in their
notebooks.
We did the other two problems in a similar
way. I had to proceed slowly and make sure
that the children understood the logic behind
the key diagrams. They liked writing
statements in Hindi.
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I also had the children practice making up a word problem for a key diagram drawn
on the board. This prepared them for the exercises on page 98.
For the next class, I revised making up word problems for key diagrams drawn on
the board. The children slowly got used to the idea of making up their own problems
and started enjoying this. I also asked them to write statements for the problems
that they had made and to find the answer.
The following period, we again revised making up word problems, writing statements, drawing key diagrams and solving them.
Word problems - 2
pages 99-102

Learning objectives
 Write statements, draw key diagrams and solve
word problems involving combining sets
(subtraction operation).
 Make up word problems for a given key
diagram.
The problems in this section are more difficult than
the problems in the previous section, but have the
same structure. Here the unknown is a number
inside one of the circles in the key diagram. So the
operation required is subtraction. However,
instead of giving children a recipe for solving the
problem, it is better if they understand what they
need to do and how the key diagram is different
from the previous key diagrams that they drew.
Encourage them to find the answer without telling
them that subtraction is involved. Some of them
may use the guess and test strategy: first guess the
number, add and check the total and then change
the number and so on. Once they have got a correct
answer, they can be encouraged to use subtraction
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Word
Look at this diagram carefully.

9

+

?

=

16

What number should
you write in place of
the question mark?

16 + 9... 24?

No! See,

So the number

the question mark is

should be 7 because

inside the circle.

9 + 7 = 16.

Lucy and Chunindar make a word problem for the diagram.

There were 16 boys and 9 girls in a group. How
many children in the group?

No, your problem is not like the diagram. There
were 16 children in a group. 9 of them were
girls. How many boys were in the group?

Why do you think Lucy’s problem is correct?
Write statements in your mother tongue for Lucy’s problem.
(Use the English alphabet.)

What is the answer to Lucy’s problem?

Read Lucy’s and Chunindar’s problems again carefully. Understand the difference
between them.
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and verify if they get the same answer. Perhaps
some of them can find out on their own that it is
easier to find the answer by subtraction.

Read this problem.
Rani had 15 mangoes and some guavas. She had 25 fruits (mangoes
and guavas) in all. How many guavas did she have?
Write statements for the problem.

Here is a diagram to show the problem.

From the teacher’s log
I began by drawing a key diagram on the
board like the ones they were used to:

15

+

?

=

25

What does the number inside the first circle mean?
What does the question mark inside the second circle mean?
What does the number after the ‘=’ sign mean?
Find and write the answer to the problem.

There were 39 birds sitting on the wire. 23 of
them were crows. The rest were sparrows.
How many sparrows were sitting on the wire?
Write statements for the problem.

Now show the problem using a diagram.

Find and write the answer to the problem.
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What was the difference between this diagram
and the previous one? I asked them. Why is
the question mark inside the circle? I
explained that now we don’t know the number
that must be inside the circle. ‘What should
be that number?’, I asked them. Somebody
suggested 20. So I erased the question mark
and wrote 20. But many children pointed out
that it was wrong. Then many guessed that
the number must be 6. I told them that 6 was
correct.
I rubbed out the 6 and put the question mark
back inside the circle. Could they now make

One day standing at the bus stop Lucy counted all the buses.
There were 23 buses.
9 were double decker buses and the remaining were single
decker buses.
How many single decker buses were in the bus stop?
Write statements:

Now show the problem using a diagram.

Find and write the answer to the problem.

Look at this diagram.

16

+

?

=

27

1. Make a word problem for the diagram using these words: red pencils, blue pencils.
Write the answer to your problem.

2. Make another word problem for the same diagram using the words: cricket balls,
tennis balls. Write the answer to your problem.

3. Make a word problem for the diagram using your own words and write the answer.
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I asked them to make up a word problem for
this key diagram. Many children came up with
different problems. I then asked them to look
at this diagram.
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up a word problem for this key diagram? This
was hard for the children. I helped them by
pointing out that because the question mark
was inside the circle, the word problem should
be about finding the number inside the circle.
After we had some practice with this, we
turned to page 99. Many of them could
appreciate why Chunindar’s problem was
wrong. The children then had a go at the
problems and exercises on pages 100 and
101.
The problems on page 102 are meant for revising
and consolidating that the children have learnt in
this unit. Encourage them to draw key diagrams
before solving the problems. The ability to make
up problems by looking at a key diagram is also
equally important.

Solve these problems. Write statements, draw diagrams and find the
answer for each problem.
1. Chetan was selling newspapers. He had 23 English newspapers and 38 Marathi
newspapers. How many papers did he have in all?
2. 50 children attended the scout camp. 18 were boys. How many girls attended the
camp?
3. Lucy went to a bookshop. She bought a story book for Rs 65 and a puzzle book
for Rs 85. How much did Lucy spend at the shop?
4. On Sunday, the circus had two shows and sold a total of 500 tickets. 193 tickets
were sold for the afternoon show. How many tickets were sold for the evening
show?
5. Parvin bought a kg of oil and a kg of soap for Rs 100. The cost of 1 kg of soap is
Rs 37. How much does 1 kg of oil cost?
6. Dildar was riding a motorbike. The weight of the motorbike was 117 kg. Dildar’s
weight was 67 kg. What is the combined weight of the motorbike and Dildar?

Make your own problems for the diagrams using the words given and find
the answers.
1. Duck eggs, hen eggs

57

+ 76 =

?

+ ? =

75

2. Plastic kites, paper kites

25
3. Use your own words.

17 +

? =

38

102

102
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6

Multiplication

In this unit children will
 revise the meaning of the multiplication sign
 understand multiplication as putting together equal groups
 strengthen their knowledge of multiplication tables
 understand multiplication in terms of arrays of dots
 understand the properties of multiplying by zero and one
 understand the commutativity of multiplication
 learn to find the factors of a number
 apply multiplication to simple situations
 learn the patterns in multiplying ones, tens and hundreds
 learn the multiplication algorithm for multiplying a 3-digit number by a single
digit number.
Introduction

By class 3, most children would have understood the concept of addition and
subtraction fairly well. They may have some trouble with carrying out addition or
subtraction procedures, but the concepts are usually secure. They are ready now to
understand multiplication and the related concept of division. In class 1 and class 2,
they may have had some experiences that prepare them for these concepts. In class 3,
they work systematically on multiplication and division.
Many research studies have shown that children master the concepts of multiplication
and division, much after they have mastered addition and subtraction. The transition
from ‘additive’ to ‘multiplicative thinking’, is a very important one and takes time.
Our aim is that children begin to make this transition in a systematic manner. However,
we expect multiplicative thinking, which also involves the concepts of ratio and
proportion, to develop fully only by class 6 or later.
In this unit, children explore the meaning of multiplication in different contexts as
putting together equal groups of objects. This shows that multiplication is the operation
of repeated addition. We read the multiplication symbol as ‘times’: ‘5 x 4’ is ‘five times
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four’. This way of reading the multiplication sign reinforces the idea of repeated
addition. The bulk of the work in this unit is aimed at strengthening children’s
familiarity with multiplication facts and interpreting their meaning in different
contexts. Children explore the representation of multiplication facts through arrays
of dots in some detail. Through this representation they understand why 5 x 4 is the
same as 4 x 5. They also use the dot array as a scaffolding to understand multiplication
by one and zero. The concept of a factor is briefly introduced, as a number which
appears in a multiplication fact. Finally, towards the end of the unit, they are introduced
to the simple multiplication algorithm while multiplying two and three digit numbers
by a one digit number.
Page No.

Sections (no. of periods)

Topics
Multiplication as repeated addition,
and as putting together equal groups

104 -105

Making groups (game) (1)

106

Groups of things (2)

107

Multiplication tables with dots (1) Multiplication tables

108-109

Fruit market (1)

Linking multiplication to equal
groups

110-111

Animal jumps (1)

Patterns of numbers in the
multiplication tables

112-113

Linking the chain (game) (2)

Practice multiplication tables

114-115

Tall stories (2)

Solving and framing multiplication
stories

116-121

The 10 x 10 dot grid (4)

Linking multiplication to arrays of
dots

122

Multiplying by 1 and 0 (1)

123

Multiplication facts (1)

- do -

Multiplication facts, factors

UNIT 6

Sections in the
unit

116

124

The multiplication chart race (1)

Multiplication tables, patterns in
multiplication

125

Mirror patterns (1)

Patterns in multiplication

126

Multiplication ladders (1)

Revising multiplication tables

127

Asking why? (1)

Commutativity of addition and
multiplication

128-129

Tic-tac times (game) (1)

Revising multiplication tables

130-131

Multiplying tens and hundreds
(2)

132-133

Multiplying two and three digit
numbers (3)

134-136

Multiplication - the short method
Multiplication procedure
(1)

137-138

Exercises (1)

Multiplication procedure

Revision

Total number of periods: 28

New words and
phrases

equal groups, remainder, each, in all, ‘5 groups of 3 apples each’, ‘3 groups of 5 apples
each’, multiplication fact, multiplication table, heap, dot grid, row, column, factor,
multiplication chart, mirror line, reflection, mirror image, explaining why, multiplying
ones, multiplying tens, multiplying hundreds
Materials needed
For this unit you will need the following materials.
a) Multiplication chain cards (see page TWA 112-113): It is easy to make a set of cards
to play the multiplication chain game. Also have each child make his or her own set of
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cards. They can then play the game in their spare time.
b) 10 × 10 dot grid chart: You need this chart to teach multiplication on the dot grid
(page TWA 116 onwards).
You can make the dot grid chart like the way you made the number building — on
chart paper or on a roll-up blackboard. Use paint or wet chalk to draw the dots on the
roll-up plastic blackboard (see the grid on page TWA 116). The chart can be hung
from a nail. If you use a chart paper, it is best to stick it on the wall. If you hang the
roll-up blackboard or chart paper, make sure that there is a hard backing, so that you
can write on your chart with chalk or pencil.
c) Dot strips: These are useful to reinforce knowledge of multiplication tables. Although they are not mentioned in the text-cum-workbook, they can be used occasionally in the classroom to revise multiplication tables.
How to make the dot strips:
Dot strips can be made quickly and easily using the perforations on computer
stationary. Tear off a strip with perforations and clip it to chart paper. Now fill in the
dots. After making a row of dots, cut the row out and cut it into dotstrips of the size
that you want. For using in front of the whole class, you need to make big dotstrips on
chart or card paper.
How to use the dot strips:
Make separate piles of the dot strips : the 3-dot strips, 4-dot strips and so on. Pick up
the 3-dot strips and keep them down one by one. As the strips fall, the child calls out
the total number of dots: 3, 6, 9, 12.... Adjust the pace to that of the child. Do this with
the other dot strips as well.
Children like playing this game and this helps quick recall of multiplication facts.
You can do similar activities with a larger group or the whole class, provided the
strips are large and the dots clearly visible.

UNIT 6

How to make the 10 × 10 dot grid chart:
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Some Frequently Asked Questions (FAQs)
Should the children know multiplication tables?
This is often a hotly debated issue. We believe that it is essential for children to know
the multiplication facts and to be able to recall them quickly. Without this ability,
children will find it difficult later on to understand multiplicative relations between
numbers, ratio and proportion, factors and multiples, and many other concepts.
Learning the multiplication tables is a good starting point for mastering multiplication
facts. However it is not sufficient if children learn multiplication facts only by rote
chanting. If they do so, children tend to forget the tables, and are slow in recalling a
multiplication fact. To recall 7 × 8, they have to start all the way from 1 × 8. So
although rote chanting of the tables may be useful in the beginning, knowledge of
multiplication facts must be reinforced in other ways.
In this unit you will find that different ways are used to reinforce the knowledge of
multiplication facts:
 Making tables with dots


Multiplication chain game



Exercises on multiplication facts



Exercises on finding the factors



Multiplication ladders



Tic tac times game



Exercises on the multiplication chart



Exercises on the dot grid

Some teachers prefer to teach the tables as 1 × 8, 2 × 8, 3 × 8 .... Others prefer 8 × 1, 8
× 2, 8 × 3 .... Which is correct?
Both are quite correct. In fact these things are only a matter of convention. We prefer
the earlier form since it corresponds more closely with ‘1 time 8’, ‘two times 8’, etc.
But this is not an overwhelming reason to choose the first format. In our classes
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where we usually have a mixed group of students who have learnt different ways of
reciting the table from their teachers, we DO NOT TRY TO CHANGE the way they
recite the tables. We let the children say the tables in a manner that they find most
comfortable.

Making groups game
page 104

Learning objectives
 Learn the concept of equal groups
 Associate multiplication with the total
number of objects in equal groups and with
repeated addition
 Learn the vocabulary of multiplication

104
Making Groups

Children enjoy playing the grouping game very
much. It is an excellent introduction to both
multiplication and division. The key concept is the
idea of equal groups. The children form equal
groups. To find the total number of children we
have to repeatedly add the number in each group.
Hence this becomes a suitable introduction to
multiplication as repeated addition.

L

isten to Tikoo uncle

Clapping claps for you.
Move around in a circle
When the claps stop, so do you.
Now form groups of the number I shout
Hurry or you will be left out.
Play another round of the game,
but the number may not be the same.

The idea of equal groups may be new to children
and so it is important to point out the meaning by
contrasting equal and unequal groups.

Play the game in the poem.
Choose a leader. Move in a circle while the leader claps
her hands. The leader stops clapping and calls out a
number.
Make groups of the number she calls out.
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Should one read 8 × 3 as ‘8 times 3’ or as ‘3 times 8’?
The answer is similar to the previous question - both are correct. In fact when we
show 3 groups of say 8 mangoes each, some children write ‘8 × 3’, and some write ‘3
× 8’. We accept both as correct and DO NOT TRY TO CHANGE what the student
already is comfortable with. In fact we encourage children to recognize that in each
case the product is the same.
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From the teacher’s log
I played the game inside the class because I
wanted to have a blackboard nearby. I called
some children to the front of the class. We
counted the children and found that there were
13 children. I wrote down 13 on the board. I
clapped my hands as the children went
around. I stopped clapping and called out 3.
The children ran and formed groups of 3. One
child was left out. I said ‘let’s find out how
many children made groups.’ I wrote on the
blackboard 3 + 3 + 3 + 3 = 12 or
4 times 3 = 12 or
4 × 3 = 12.

How many children in the picture formed groups?

4 groups of 3 .

4 times 3’
‘4
3’ means ‘4
4×3

3+3+3+3

Multiplication means add
the same number so many
times.

4 times 3
4 × 3 = 12

In this game, you must form equal groups. That is, each group must have the same
number of children.
Check if the groups in the picture are all equal groups.
How many children remained outside the groups?
After you make equal groups, whatever remains over is the remainder.

groups, equal groups, remainder

I asked them if they knew what the ‘×’ sign means. Many of them know that it
stands for multiplication. I agreed and told them that 4 × 3 can be read as ‘4 times
3’. I asked them which is easier - to add all the ‘3’s or to write down the multiplication
fact. Many of them were not sure. I told them that once you learn the multiplication
tables, you will find that multiplication is much easier.
I then discussed the meaning of ‘equal groups’ by looking at the groups the children
had formed. I asked them what would happen if a group contained more than three
or less than three. They replied that the children would be out of the game. I agreed
and said that the groups must all be equal. They must have the same number of
children. In this round the number was three; in the next round it may be different:
4 or 5 or any other number. This makes it easy for the children to understand the
meaning of the phrase ‘equal groups’.
I asked if any children had been left out when we played the game. They remembered
that one child had been left out. We will call him the ‘remainder’, I suggested,
since he remained over outside the groups.
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After we had played the game a couple of times my blackboard looked like this:

3+3+3+3
4 times 3 = 12
4 3 = 12

2

Groups of things
page 106

5 = 10

Learning objectives
 Understand the connection between equal
groups, repeated addition and multiplication
number names

106
Groups of things

4 groups of
5 eggs each.

5+5+5+5=
20

4 × 5 = 20

20 eggs
in all.

 Strengthen the vocabulary of equal groups
Fill up the table.

Each picture on the page shows equal groups of
things. Below the picture children write different
statements corresponding to the picture. The
sentences emphasise the construction using the
word ‘each’ (‘4 groups of 5 eggs each) and ‘in all’
(20 eggs in all). The mathematical statements
connect repeated addition with the multiplication
sign.

Draw the picture and fill up the table.

5 groups of
2 flowers each.
Draw a picture to show the difference between these two phrases.

3 groups of 5 apples each

5 groups of 3 apples each

Make other pairs of phrases like these. Draw pictures to show the difference.
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5+5
2 times 5 = 10
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From the teacher’s log
The children had learnt about equal groups in the previous lesson. I asked them to draw
equal groups of whatever things they liked. The children chose a number and drew groups of
stars, marbles, mangoes, triangles, fish containing the number they had chosen. I told the
children to write the repeated addition fact and the multiplication fact for each set of groups
that they had drawn.
I asked the children to look at the first picture. How do we find the total number of eggs?
Some said by adding, some said by multiplying. I asked them, ‘how should we add?’ They
said ‘5+5+5+5’. I wrote this on the board. I asked them if was repeated addition and why
they thought so.
...
I then asked them do we have repeated addition whenever we find the total of equal groups.
When some said yes, I asked them why they said so. Then I asked them, can we always use
multiplication to find the total number of things in equal groups. They were not sure. I
reminded them that multiplication is the same as repeated addition and so we can use
multiplication to find the total number of things whenever there are equal groups.
I then asked them ‘what if the groups are not equal?’ Some children said, then we cannot do
multiplication. I added that we cannot do repeated addition either.
After this discussion, they filled up the tables on page 106. Finally I discussed the pair of
phrases given in the book - ‘3 groups of 5 apples’ each and ‘5 groups of 3 apples each’. The
children drew pictures to show the difference. Some of them were surprised when they found
that the total number of apples in each case was the same - 15 apples.
Multiplication
tables with dots
page 107

Learning objectives
 Provide a concrete basis for multiplication tables
These are exercises that the children have done in class 2 and are intended as revision.
You can revise what was done in class 2 with your children. Draw 10 circles on the
floor one below the other. Fill each circle with two stones. Ask children to write the
total number of stones including all the stones above the circle (the cumulative total),
next to each circle. This gives the numbers in the table of 2.
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2
4
6
8

Multiplication tables with dots
Table of 3

Table of 2
Three
twos

1

2

1x2=2

1

3

1x3=3

2

4

2x2=4

2

6

2x3=6

3

6

are six

3x2=6

3

4

4x2=

4

5

5x2=

5

6

6

7

7

8

8

9

9

10

10

1

4

1x4=4

12

2

8

2x4 =8

10

Table of 4

3
4
5
6

On this page children draw dots instead of placing
stones. The dots are put in rows. This introduces
the array of dots, an idea that is used later on in
the unit for reinforcing the concept of
multiplication.
The fruit market
pages 108-109

Learning objectives
 Reinforce the connection between equal groups
and multiplication
 Use the vocabulary associated with
multiplication
Encourage children to find as many multiplication
facts as they can on this page. The notebook
exercise gives them practice with the vocabulary
and phrases connected with multiplication.

7
8
9
10

Make the tables of 5, 6, 7,
8, 9 and 10 with dots.

107

107
108

UNIT 6

Similarly children build the table of 3 by putting
three stones in each circle. Tables up to 10 × 10 can
be built up in this way.
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If your children need more of a challenge you can
lead them on to discovering some difficult
multiplication facts in the picture like


6 × 9 or 6 × (3 × 3) - apple boxes in the centre



3 × 25 or 3 × (5 × 5) - fruit boxes on the right



6 × 12 or 6 × (3 × 4) - fruit boxes on the left



8 × 1/2 = 4 or 9 × 1/2 = four and a half - papayas
on the left
Find at least four multiplication facts in the picture.
Make a table in your notebook like this.
Name of
object

Animal jumps
pages 110-111

Learning objectives
 Reinforce the pattern of numbers in the
multiplication tables
The animals jump in a fixed number of steps; each
one has a different number. This generates the
pattern of numbers in the multiplication tables.
You can ask the children to generate other patterns
for the tables of 7, 8 and 9, which are not shown on
the page.

Pineapples

Multiplication
fact

3 × 4 = 12

on the left

Total

3 lots of 4

12 pineapples

pineapples each

in all

Can you find more multiplication facts?

109
110
Animal jumps
The rabbit jumps 3 steps at a time.

Which numbers will the rabbit touch?

The puzzle given at the end is for fun. The rule
here is that the cat will catch the rat only if both of
them land together on the same number. After the
first jump, the cat will be on 12 and the rat on 22.
After the second jump, the cat will be on 16 and
the rat on 24, and so on. The cat will finally catch
the rat on 32.

Write in words

0

3

6

The dog jumps 4 steps at a time.

Which numbers will the dog touch?

0

110

4

8
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Some discussion questions

It turns out that the cat will still catch the rat. In
fact, if the cat and rat are both on even numbers or
both on odd numbers, and the rat is ahead, the cat
will always catch the rat.
Why is this so? One way to argue this is as follows.
If the cat and the rat are both on even numbers or
both on odd numbers, the distance between them
is an even number. With every jump, the distance
between them reduces by 2 and so the cat will catch
the rat. For example, if the rat is 10 steps ahead of
the cat, the cat will catch the rat in 5 jumps.
Another way of reasoning is the following:
suppose the cat is close to the rat, but not on the
same number. This means that the cat is either 2
numbers or 4 numbers behind. (Because both are
on even or on odd numbers.) So the cat will catch
the rat, either in the next jump or the jump after
that.
What will happen if one of them starts from an
odd number and one from an even number?
What will happen if the rat can jump only one step
at a time?

The kangaroo jumps 6 steps at a time.

Which numbers will the Kangaroo touch?

0

6

12

The frog jumps 5 steps at a time.
Which numbers will the frog touch?

0

5

10

If the cat and the rat land on the same
number, the cat will catch the rat.
The cat is now on 8 and the rat on 20 .
When the cat jumps 4 numbers forward,
the rat jumps 2 numbers forward.
Will the cat catch the rat?

111
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The puzzle can lead to some interesting reasoning.
What will happen if the rat is on 18 instead of 20,
when the cat is on 8?
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Linking the chain
pages 112-113

Learning objectives
 Practice with multiplication tables

Linking the chain
Arrange the bogies of the train so that the answer to each multiplication fact
appears on the bogie next in the line.
Draw lines to show where each bogie must be placed.

The multiplication chain cards are very useful in
reinforcing multiplication tables. Different games
can be played with them. On page 113, an example
of a game for the whole class and a game that can be
played by only two (or more) children are described.
The ‘game for two’ is somewhat similar to the
memory game sold in many toy shops, which is also
played with all the cards facing down.
From the teacher’s log
The children were excited when I told them that
we were going to play a game. I distributed the
ten cards among the children. I told them that
each card had a multiplication question and an
answer, but the answer was not the correct one.
The correct answer to the question on your card
is on someone else’s card and we have to find
out whose card it is.
I asked one of the children to stand and read
the question on her card. It was 5 × 4. I asked
the children what the answer was. This was easy
and many children said 20. Who has the answer
on his or her card, I asked.
...
After we had played two rounds of the game,
we played the chain game in reverse. I asked
one of the children to stand up and read out the
number (answer) on her card instead of the
multiplication question. She read out ‘14’. Then

On a sheet of paper, copy the figure shown below. Cut and make ten cards. You can
play different games with these cards. Some of these games are described on the next
page.
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Shuffle the cards and distribute them
among ten children.
Have one of the children read out the
question on his card. The child who has
the correct answer on her card stands
up. She then reads the question on her
card. Continue and complete the chain.

Shuffle and put the cards facing down. Keep one card facing up to start the
chain. Take turns to pick up a card. If it matches put it in the chain and score a
point. Otherwise put the card facing down again. Continue till the chain is complete.

Complete the chain.

Make your own set of chain cards.
Think, Think !
Why did Eti arrange the cards in a
chain like this?

Learn the multiplication tables.
Practice recalling the tables.
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I asked “Who has the multiplication fact for which this is the answer?” There was a
pause. I said let us write down the multiplication facts for which 14 is an answer and
I wrote down all the facts for 14 on the board.
14 → 2 x 7
1 x 14
7x2
14 x 1
One of the students who had the ‘2 x 7’ written on his card stood up. Then he read out
the number on his card which was ‘18’. On the blackboard I wrote down all the
multiplication facts for 18.
18 → 2 x 9
3 x 6 1 x 18
9x2
6 x 3 18 x 1
The game went ahead fast now. When the game was over, I had a number of
multiplication facts on the blackboard. I asked the children to look at the board. I then
asked them if I give them a number, will they be able to write down all the multiplication
facts for the number. They said they would. So I gave them two more numbers and
they wrote down the multiplication facts. This prepared them for the concept of factors
of a number.
Eti arranges the cards in a circle, because any card
can be a starting card, and you can come back to the
starting card by playing the game. So a circular
‘closed’ chain is better than a straight ‘open’ chain.

Tall stories
Each worm is 8 centimeters long. How long is the worm line?

8 cm

Each clown is 4 feet tall.
How tall is the pillar of clowns?

pages 114-115

Learning objectives
 Applying multiplication to situations
Parveen filled 5 bottles with
water. In each bottle she put 4
fish. How many fish did she put
in all?

 Making up multiplication stories for
multiplication facts
The pictures on these pages are chosen so that they
are interesting to children and show how
multiplication is the same as repeated addition. For
the exercises at the end of page 115, encourage the

4 feet

Tall stories

Don’t forget to write
the multiplication
fact for each story.

114

114
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128

children to tell or write stories in Hindi, if they find
it difficult to express themselves in English.

Complete the picture for each story.
Write the multiplication fact and find the answer.
Chunindar put 5 cups on the table. In each cup he put 3 marbles.
How many marbles did he put in all?

From the teachers log
The children found the problems on page 114
easy to do. I asked them to look at the pictures
and find out if the questions can be answered
by both repeated addition and by multiplication.
I emphasised the fact that both are the same.
The children enjoyed drawing pictures for the
stories on page 115. I reminded them that they
must write the multiplication fact for each story.
Next, I wrote down 4 × 6 on the board and tell
me a story for this fact. Many children had
difficulty in making up a story in English. I
encouraged them to speak in Hindi. This was
much easier for the students. I continued to let
them say the story in Hindi and decided that I
would ask them to make up stories in English
only after a couple of periods. Then I asked
them to write stories for the multiplication facts
given at the bottom of page 115. Here too, I
encouraged them to write in Hindi if they found
it difficult to write a story in English.
The 10 × 10 dot grid
pages 116-121

Learning objectives
 Learn the connection between arrays and
multiplication
 Reinforce knowledge of multiplication facts
 Apply and practice mental addition

The rabbit ate 4 carrots on Sunday, 4 carrots on Monday,
4 carrots every day for the whole week.
How many carrots did he eat that week?

Eti counted 9 cars lined up on the road.
Each car had two people sitting inside.
How many people altogether?

Complete the multiplication facts.
Make your own stories for each fact.

7×7=

8×5=

9×8=
115

115
116
The 10×10 dot grid
The 10 ×10 dot grid has many dots arranged in a square pattern.
Guess how many dots there are.
The dots are arranged in rows and columns. Rows are
horizontal and columns are vertical.
Each row and each column has a leader. The row
leaders have long noses. The column leaders have
short noses.

How many rows are there in the dot grid?
How many columns are there in the dot grid?
Circle the dot which is both a row leader and a column leader.

116

129

The dot grid exercises strengthen the link between
multiplication and arrays. Thinking of
multiplication in terms of an array of dots is very
useful for understanding not only multiplication
facts, but also the properties of multiplication, such
as commutativity (see page TW127), associativity
and distributivity (to be done in class 4).

Make a 10 × 10 dot grid in your notebook.
The 10 × 10 dot grid has four houses.
The houses are numbered in a ‘Z’ pattern.
Guess how many dots there are in each
house.

1st
House

2nd
House

3rd
House

4th
House

How many rows and how many columns are shown?
Count the rows by counting the row leaders.
Count the columns by counting the column leaders.
rows and

columns contain

Multiplication fact:

In class IV, a 20 × 20 grid will be used to show the
use of place value structure in multiplication and
to build children’s skills at estimating products.

dots.

6 × 4 = 24

You can show different multiplication facts by using
an L-mask to cover the dot grid.
How to make an L-mask:

1 Tear out a page from on old magazine or notebook.
Fold the paper in half along its length.

2 Fold it once more.

The exercises with the dot grid also provide an
opportunity to practice mental addition (pages 120
and 121).

3 Fold along the line shown
to get an L-shape.

117

From the teacher’s log
I hung the chart of the dot grid on the wall. I
asked the children to guess how many dots
there were on the chart. Many guessed that
there were 100 dots. I confirmed this. Then I
asked them how many dots there were in the
1st house. I indicated the top left quadrant
with my hand to show which was the 1st house.
Many children were able to guess that there
were 25 dots. Then I asked them how many
dots were there in the 2nd, 3rd and 4th houses.
I then explained the concept of row and
column and asked them how many rows and
columns there were in each house and how
many on the whole chart.
I then showed them a portion of the dot grid
by drawing lines with a chalk and asked them

117
118

Write the multiplication facts shown on the dot grid.

5×7

118
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Make sure your ‘L’ is straight
and not bent.

130

how many rows and columns there were. I
asked them if they could write a multiplication
fact for the part of the dot grid that I had
shown. I explained how they could write one
by counting the rows and the columns. Since
some children had difficulty in counting the
rows and columns, I asked them to count the
‘leader’ dots. The ‘leaders’ were the dots with
the ‘noses’. The row leaders had long noses,
while the column leaders had short noses. The
children liked this and found this quite easy.
I asked them why we could write the
multiplication fact by counting the rows and
columns. I showed how there were equal
groups by circling first the rows and then the
columns. The children were already familiar
with showing dots in rows one below the other.
Next I taught them to make an L-mask with
a sheet of paper. As I called out a few
multiplication facts, they covered the dot grid
on page 116 with the L-mask to show the
multiplication fact. I made pairs and asked
each pair to verify if their partner was showing
the correct rows and columns. After this we
did the exercises on pages 118-121. Since
the exercises were well-sequenced, the
children were able to do these exercises. For
the exercises on page 120, I found that a few
students were making errors. I checked the
students’ work and corrected their mistakes
before asking them to do the exercises on page
121.

Show the multiplication fact on the dot grid.

4×4

5×7

3×6

6×6

6×8

8×9

7×7

9×2

3×8

119

119
120
Write the multiplication fact shown and multiply on the dot grid.

6×7
Write the number
of dots in each
house.

120

25

10

5

2

Add all the numbers.

25 + 10 + 5 + 2 = 42
6 × 7 = 42

131

page 122

Learning objectives
 Learn the properties of ‘1’ and ‘0’ in
multiplication

Multiply on the dot grid.

The dot grid allows children to discover by
themselves the properties of 1 and 0 in
multiplication. You can ask children to first show
examples like 1 × 6 and 4 × 0 on the dot grid before
you ‘teach’ them these properties.
Multiplication facts
page 123

Use the L-mask to cover the dot
grid for each problem.
Or you can draw lines with a pencil
and then rub them out.

6×6

Learning objectives
 Reinforce knowledge of multiplication facts

6×7

6×8

5×9

8×9

3×7

8×4

5×7

8×2

7×9

 Learn to find the factors of a number
When the chain game is played in reverse,
children have an opportunity of finding the
multiplication fact for a number. The exercise
on page 123 also requires children to do the
same thing. The multiplication facts come in
pairs (4 × 3 and 3 × 4). Writing the facts in pairs
helps remind the children that multiplication is
commutative.
After children find the multiplication facts for
a number, the word ‘factor’ is introduced as a
number that appears in the multiplication fact.
It is easier for children to find some factors and
harder to find all the factors. To find all the
factors, they have to check and make sure that
they have listed all the multiplication facts for
the number. So the exercises at the bottom of
the page are in two steps: first to find at least

121

121
122
Multiplying by one and zero
Multiply on the dot grid using the L-mask or by drawing lines.

6×1=

1×6=

8×1=

1×3=

10 × 1 =

1×7=

Multiply:

11 × 1 =

1 × 44 =

28 × 1 =

1 × 75 =

1 × 100 =

1 × 1000 =

Now try and multiply 0×3 on the dot grid.
What happens? Can you see any dots?

0×3=0
Multiply:

0×5=

0 × 23 =

7×0=

0 × 75 =

10 × 0 =

254 × 0 =

Any number multiplied by one gives the same number.
Any number multiplied by zero gives zero.

Multiply

98 × 1 =

1 × 371 =

0 × 24 =

11× 1 =

0 × 16 =

100 × 0 =

1×0 =

0×0=

122
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Multiplying by one
and zero

132

two factors and then to find all the factors of
the given numbers.

Multiplication facts
Write down the multiplication facts for these numbers.

42

Ask the children if there are numbers for which
there are no factors. Let them discover the fact
that any number bigger than 1 has at least 2
factors: 1 and itself.
The multiplication
chart race
page 124

25

Learning objectives
 Reinforce knowledge of multiplication tables

For example, for the number
12, 3 × 4 is a multiplication
fact. So 3 and 4 are factors of
12.
You can find all the factors of
12 by finding all the multiplication facts for 12: 1, 2, 3, 4, 6
and 12.

Find at least 2 factors for these numbers: 16, 15, 10, 9, 25, 17
Find all the factors of these numbers: 10, 14, 19, 18, 24, 36

123

123
124
The multiplication chart race
Fill each square on the chart by multiplying the row number and the column number.
Fill up the multiplication chart as quickly as you can.

There are four different possibilities when we
multiply two numbers:
1. even × even
2. even × odd
3. odd × even
4. odd × odd
Only the last combination gives an odd product.
All the other three combinations give even
products. This explains why there are so many
more even numbers than odd numbers on the
multiplication chart. (In fact, three-fourths (75)

17

A factor of a number appears
in the multiplication fact for that
number.

 Learn about odd and even patterns in the
multiplication tables
If the children are not familiar with the format
of the chart, you will need to first explain how
to fill in the numbers in the chart by multiplying
the row and the column numbers. You can
repeat the multiplication race periodically by
giving them an empty chart on cyclo-styled
paper, or use a square lined notebook.

32

On the multiplication chart shade all the even numbers with one colour
and the odd numbers with a different colour.
How many odd numbers are there in the chart? ___

Think, Think!
Why do you get so many even numbers and so few odd numbers?

124

133

of the numbers are even and one-fourth (25) are odd.)
Knowing the pattern for multiplication of odd and even numbers helps the
children recall the multiplication tables.

page 125

Learning objectives
 Learn to find mirror reflections on the
multiplication chart
 Associate commutativity with mirror
reflection on the chart
3 × 5 is the same as 5 × 3. Because of the
commutative property of multiplication, the mirror
reflections on the multiplication chart with the
diagonal line as the mirror have the same numbers.
The children will be happy to discover that once
they have filled half of the multiplication chart (the
half above the diagonal), they can easily fill the
other half. They will also find out that the sequence
of numbers in the n-th row and the n-th column
(for example, the 3rd row and the 3rd column) are
the same.

125
Mirror patterns
Some squares on the multiplication chart are shaded. Shade the squares which are
their reflections about the mirror line. (Three reflected squares are already shaded.)
Fill the correct number in the shaded squares.

2
2

6
6

15
24

On the multiplication chart, only the diagonal
numbers do not have mirror reflections. These are
the square numbers: 1² or 1×1, 2² or 2×2, etc.

14
40
27
10
Think, think!
Why do the mirror images of the squares contain the same number?
Fill some more numbers on the chart and find their mirror images.
Which numbers on the chart don’t have a mirror image?
2
2

4
6
8
10

6

8 10 12 14

The numbers which appear in the 2 nd row are
the same as the numbers which appear in the
2 nd column.
Think why this happens.

12
14

Is this true for the 3rd row and the 3rd column?
Is this true for other rows and columns?

125

UNIT 6

Mirror patterns
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Multiplication
ladders
page 126

Learning objectives
 Practice recall of multiplication facts
This is a fun exercise to help children practice
recalling their tables. They can start from any
multiplication fact and generate more
multiplication facts. Most facts lead to a single digit
in two or 3 steps of the ladder. There is only one
multiplication fact (for single digits) which has 4
steps. Ask your children to find it.

Multiplication ladders
Go down the multiplication ladder!

Start with a multiplication fact.

8×8

64

6×4

24

2×4

8

Take the digits in 64
and multiply them in
the next step.
You have come to a
single digit. So stop!

You went down
three steps of the
ladder.

4×7

5×3
5×9

6×9

Asking why
page 127

4×3

Learning objectives
 Understand the commutative property of
multiplication
 Explain why multiplication is commutative
Mathematics is about reasoning. Children are
capable of asking ‘why’ some common pattern
exists and finding meaningful answers. The
commutativity property of addition and
multiplication are good examples of such patterns
which children can find explanations for. So the
purpose of this page is to encourage children to
find reasons why 3 + 4 and 4 + 3, or 6 × 4 and 4 × 6
give the same answer.

Find a multiplication fact which
gives four steps on the multiplication
ladder.

126

126
127
Asking why
Add

4+3=

12 + 7 =

3+4=

7 + 12 =

Why do you get the same answer when you turn the numbers around?
Javed explained it like this.

3+4

4+3

Both are the same.

Rani explained it by drawing matchsticks.

12

7

+ 7

+12

Both are the same!
Multiply

5×3=

6×4=

3×5=

4×6=

Why do you get the same answer when you turn the numbers around?
Eti explained it by drawing dots.

5×3

There are 15 dots.
Both are the same!

3×5
127

5×3

3×5

135

From the teacher’s log
To show why 6 × 4 and 4 × 6 are the same in a dramatic way, I drew 6 × 4 dots
on a rectangle made from card paper. I asked the children to count the dots and to
say the multiplication fact. Then I suddenly turned the card paper so that now the
children saw the multiplication as 4 × 6.
Some children already knew the commutative property of multiplication very well.
But this exercise make them understand it better.

pages 128-129

Learning objectives
 Practice recalling the multiplication tables
This game is a bit like tic tac toe (also called ‘dots
and crosses’). One of the players draws crosses
while the other draws dots or circles. However
there are some differences between the common
game and ‘tic tac times’.
 The squares are not empty. Each square has a
number.
 You cannot put a dot or a cross on any square
you like. You can only choose the square which
is the product of your factor and your
opponent’s factor.
 You can choose a new factor for every turn,
but you cannot change your opponent’s factor.

128
Tic tac times
Numberboard
This game is like
tic-tac-toe
(or dots and crosses).

The winner tries to get three
squares or numbers in a line.

Rani chooses the
factor 5 to start Rani
the game.

Anagha

5

 You must choose a factor so that you can mark
a square which is still free.
Change the numbers in the game depending on
the ability of your students. Some more tic tac times

Play with
these factors:

You can get a number by choosing a
factor and multiplying it with your
opponent’s factor.

6

Rani

Anagha

5
6

6

Rani now chooses 6 .
So she gets 36 (6 × 6) .

128

Anagha chooses 6 . So she gets 30 (5 × 6) .

Rani

Anagha

5
6

6
4

Anagha chooses 4 .
She gets 24 (6 × 4) .

UNIT 6

Tic tac times
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boards are:

63
63

56

64

64

49

72

81

72

56

7

8

9

5

3

1

7

15

49

25

1

45

9

27

35

1

21

45

81

3

5

7

Rani

Anagha

5
6
4

6
4

Rani chooses 4
and gets 16.
Anagha cannot choose 4 again because
4 × 4 = 16 is not free.
So she chooses 5 .
She gets 20 .

9

Rani

Anagha

5
6
4
6

6
4
5

Rani

Anagha

5
6
4

6
4
5

Rani chooses 6 and wins!

You must choose a factor so that you
can put a circle or a cross on an
empty square.
The game can end in a draw or can
even hang! (When a player cannot
choose a factor to get a number
which is free.)

129

129

Multiplying tens
and hundreds
pages 130-131

Learning objectives
 Learning the pattern of multiplying by
multiples of 10 and 100

130
Multiplying tens and hundreds
Look carefully and understand the connection
between multiplying ones, tens and hundreds.

3×2=6
H

From the teacher’s log
I first drew six ones on the blackboard in
groups of two. I asked the children to look at
what I had drawn and tell me the
multiplication fact. They said, 3 × 2 = 6. I
asked them what the symbol ‘|’ stands for.
They remembered that it meant a ‘one’. ‘So
we can say 3 × 2 ones = 6 ones’, I said.
Next I drew 6 tens on the blackboard in
groups of two tens. I asked the children to

T

3 × 20 = 60

O

H

3 × 4 = 12
H

T

T

3 × 200 = 600
H

O

3 × 40 =120
O

H

T

T

O

3 × 400 = 1200
O

Th

H

T

Multiply

3×3 =
3 × 30 =
3 × 300 =

2×4 =
2 × 40 =
2 × 400 =

4×3 =
4 × 30 =
4 × 300 =

6×4 =
6 × 40 =
6 × 400 =

5×7 =
5 × 70 =
5 × 700 =

5×6 =
50 × 6 =
500 × 6 =

3×7 =
3 × 70 =
3 × 700 =

4×7 =
40 × 7 =
400 × 7 =

130

O
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Learn these patterns

5 × 10 =

3 × 20 =

4 × 70 =

4 × 100 =

10 × 6 =

5 × 30 =

90 × 4 =

100 × 3 =

7 × 10 =

40 × 6 =

40 × 9 =

6 × 100 =

0 × 10 =

8 × 50 =

8 × 40 =

100 × 8 =

10 × 8 =

9 × 20 =

40 × 8 =

9 × 100 =

9 × 10 =

0 × 40 =

70 × 9 =

10 × 100 =

10 × 10 =

8 × 60 =

70 × 10 =

100 × 0 =
4 × 300 =
200 × 3 =

T

O

T

O

H

T

O

2 × 800 =
4
×
6
2 4
T

4 0 0
×
6

700 × 0 =
4 × 600 =

T

O

5
7

×

4 0
×
6

×

O

5 0
7

H

×

T

O

5 0 0
7

5 × 500 =
600 × 7 =
8 × 400 =

T

×

O

8
6

T

×

O

8 0
6

H

×

T

O

8 0 0
6

700 × 8 =
9 × 500 =
10 × 500 =

Now I had all the six examples shown on page 130 on the board. I told them that
there was an easy way of multiplying tens and hundreds. The trick was ‘remove the
zeroes at the end, multiply, then put the zeroes back’.
Example :
2 × 400
Remove the two zeroes at the end and multiply —> 2 × 4 = 8
Put the two zeroes back —> 800
I asked them to use this shortcut to do the exercises on pages 130 and 131.

131

131
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tell me a multiplication fact for this picture.
Some said 3 × 2 = 6. After I prompted them
a bit, they said 3 x 2 tens = 6 tens. I showed
them that we could write this in another way
3 × 20 = 60.
My next example on the board was 3 × 2
hundreds, which I did in similar fashion. After
all the three examples were on the board, I
told them to look at all of them and to
compare them.
Next I drew 12 ones on the board in groups
of 4. The children could write the
multiplication fact as 3 × 4 = 12. I asked
them if a carryover was involved. Some said
that I can carryover and make a ten. So I did
that and explained to them that 12 ones is
the same as 1 ten and 2 ones. Similarly I drew
the examples for 3 × 40 and 3 × 400 on the
board, each time doing the carryover after
the children had told me the multiplication
fact.

138

Multiplying two-digit
and three-digit
numbers
pages 132-133

Learning objectives
 Understanding place value in multiplication
 Preparation for the multiplication procedure
The key to understanding the multiplication
procedure is knowing how place value is used in
multiplication. When we multiply a two-digit or a
three-digit number by a single digit, multiplying
ones give ones, multiplying tens gives tens and
multiplying hundreds gives hundreds.

Multiplying two-digit numbers
36 × 4

32 × 3
Split 32 into 30 and 2 .

30 and

30 and

2

×

3

90 and

6

=

96

6

×

4

120 and

24

=

144

36 × 4 = 144

32 × 3 = 96

Multiply

43 × 2

37 × 5

63 × 5

54 × 6

It is important not only to point this out to students,
but also to use this vocabulary to explain
multiplication to students. By becoming familiar
with the vocabulary and using it, they learn how
place value works in multiplication.

Multiply

39 × 8

54 × 6

49 × 7

23 × 9

78 × 9

132

132

To facilitate this we have split a two-digit number
into tens and ones as shown on page 132.

133
Multiplying three-digit numbers
Multiply

134 × 2

From the teacher’s log
I began by asking the children if they now
know multiplication. I asked them what
multiplication problems can you do? They
could multiply single-digit numbers and knew
the rule for handling zeroes at the end of a
number in multiplication. I then told them
that we’ll learn how to multiply bigger
numbers today.
I wrote the symbols for tens and ones for 32
on the board.

321 × 3

Split 134 into 100 and 30 and 4 .

100 and 30

and

×
200 and

4
2

60

and 8

=

268

134 × 2 = 268

346 × 4
300 and

40

and

160

and 24

×
1200 and

6

+
+

4

=

1384

1200
1 60
24
1384

346 × 4 = 1384

Multiply

456 × 3

265 × 4

133

I asked the children which number I had shown on the board. They did not have any
trouble identifying it as 32. I told them that I want to multiply this by 3, so what
should I do. They said, make 3 sets of 32. I said correct, but I’ll do the ones and
tens separately. So I first multiplied the ones and got 6 ones. Then I multiplied the
tens and got 9 tens. Then I added them to get 96.

UNIT 6
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140

I told them that we can write this in another way. We write
32 as
3 tens and 2 ones
or
30
and
2
So we multiply
30
and
2
×
3
90
and
6 = 96
We will follow this method of splitting a number and multiplying, I told them. I
wrote the next problem on the board and solved it by splitting (see page 132).
I then asked the children to do the problems on page 132.
For the three-digit numbers, I began again with the symbols for H, T and O and
then showed them how to split the number and multiply.

Multiplication - the
short method
pages 134-136

Learning objectives
 Learn the multiplication procedure

134
Multiplication – the short method

As we mentioned earlier, it is important to use the
vocabulary of place value through out the teaching
of the multiplication procedure. So in the
beginning, it is a good practice to draw columns
for H, T and O while teaching the multiplication
procedure.

3 × 2 Tens =
6 Tens

T

O

2
×

3
3
9

T

O

2
×
6

3
3
9

H

T

3 × 3 0nes =
9 ones

O

2

3

From the teacher’s log
Af ter the children had done a few
multiplication problems by the long method,
I told them that we can do it by a shorter
method. I began writing the problem on the
blackboard. As I wrote, I explained the steps.

×

H

T

6
4
4
O

2

3
×
1 4
4 × 3 tens = 12 tens.
Add the carryover.
→ 14 tens

Add the ‘carry over’ 2
after multiplying 4 × 3 tens, not before.

134

6
4
4

4 × 6 0nes =
2 tens and
4 0nes

141

1. First write the bigger number to be multiplied.
2. Label the columns ‘T’ and ‘O’ leaving space for
carryover.

Multiply by both the long and the short method.

34 × 2

3. Write the multiplication sign and the smaller
number

47 × 4

4. Check if the tens are under the ‘T’ column and
the ones under the ‘O’ column
342 × 2

T

O

T

O

T

O

2

3

2

3
3

2

3
3
9

×

×
6

135

135

I said, now let us multiply 3 ones by 3, we get
9 ones. I asked them, ‘should I write 9 under
‘T’ or under ‘O’?’ Most of them correctly said
‘O’. Then I said we multiply 2 tens by 3 and
what do we get? The children completed ‘6
tens’. I asked them should I write under ‘T’
or under ‘O’? They said under ‘T’. Now we
had the completed problem on the board.
I asked them, ‘why have we not written 60,
but only 6 for 6 tens?’ The children were quiet.
I explained to them that since 6 is under the
‘T’ column we know that it is 6 tens and not 6
ones. So the answer is 69.

136
Multiply only by the short method.

T

O

T

O

T

O

T

O

T

O

3 4
×
2

3 5
×
2

5 3
×
2

4 6
×
3

6 4
×
4

T

T

T

T

T

O

5 6
×
5

H

×

O

2 1 3
3

H

×

T

T

T

O

3 4 5
×
4

136

H

×

O

3 1 0
4

H

O

9 8
×
5

O

3 4 2
2

H

×

T

T

T

H

×

O

4 3 5
3

H

O

6 7
×
6

O

4 6 2
×
6

H

×

T

O

1 0 4
2

T

H

T

H

×

O

3 6 8
2

O

5 6 9
×
5

O

7 7
×
8

H

×

T

O

4 0 3
3

T

H

T

H

×

O

1 3 4
4

O

6 7 6
×
7

O
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8
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I then did a problem that involved carryover:
36 × 4. Again I emphasized the place values:
when we multiply 6 × 4 we get 24, that is 2
tens and 4 ones. I asked the children what I
should write in the space for the answer, ‘2’
or ‘4’ or ‘24’? After I had collected some
answers, I explained that we write ‘4’ and
carry over the ‘2’ tens to the tens column.
In this way, by pausing and asking them
questions at each step, I got them to pay
attention to the steps in the procedure.
A few children (in fact, some better students)
were tempted to add the carryover to the digit
in the tens place before multiplying. (3+2=5
in the problem shown here.) So they got an
answer of 204 which was wrong. I had to tell
them that they must first multiply and then
add the carryover, because the carryover was
got after multiplying the ones.
After I did a few more problems on the board
and they had copied it into their notebooks, I
asked them to do the problems on page 135.

Learn these patterns

10 × 20 =

30 × 20 =

20 × 90 =

10 × 300 =

10 × 40 =

30 × 30 =

50 × 50 =

10 × 600 =

60 × 10 =

40 × 20 =

50 × 80 =

400 × 10 =

30 × 10 =

60 × 40 =

70 × 60 =

100 × 10 =

10 × 10 =

50 × 30 =

80 × 60 =

700 × 10 =

70 × 10 =

30 × 70 =

90 × 60 =

10 × 400 =

10 × 80 =

40 × 60 =

70 × 90 =

800 × 10 =

90 × 10 =

80 × 40 =

90 × 90 =

10 × 500 =

100 × 10 =

90 × 30 =

90 × 100 =

10 × 1000 =

400 × 20 =

2 × 1000 =

8 × 1000 =

5 × 5000 =

200 × 30 =

1000 × 1 =

1000 × 9 =

7 × 4000 =

500 × 20 =

0 × 1000 =

10 × 1000 =

2000 × 9 =

40 × 800 =

1000 × 0 =

2 × 4000 =

9000 × 4 =

500 × 30 =

1000 × 3 =

3000 × 3 =

4000 × 9 =

500 × 60 =

1000 × 5 =

2000 × 1 =

6000 × 7 =

700 × 30 =

4 × 1000 =

0 × 4000 =

8 × 8000 =

50 × 700 =

6 × 1000 =

5000 × 0

9 × 5000 =

80 × 600 =

1000 × 7 =

6000 × 3 =

10 × 5000 =
137

137
138

Multiply by splitting into hundreds, tens and ones.

24 × 5

36 × 7

243 × 5

619 × 3

558 × 6

376× 8

459 × 7

736 × 9

Do these multiplication problems also by the short method.

Write down the multiplication facts for these numbers:

36, 27, 18, 16, 23, 44
Find all the factors of 10, 20, 32, 42, 28, 23.

More practice exercises in multiplication are given
on page 136. The exercises on pages 137 and 138
are for revision and for consolidating what the
children have learnt in the unit.

Strike out the numbers which are not factors of 18.

1, 2, 3, 4, 5, 6, 7, 8, 9, 10.
Strike out the numbers which are not factors of 24.

1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14.
Multiply on the dot grid.

6×5

3×8

5×9

7×7

8×6

9 × 8.

Learn these multiplication facts.

5×5=

4×4=

6×6=

3×3=

9×9=

8×8=

7×7=

10 × 10 =

Write a story problem for each of these multiplication facts.

6×5=

138

3×7=

5×4=

8×7=
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Division

In this chapter children will
 understand division as making equal groups
 understand division and multiplication as opposite operations
 learn to divide a small two digit number by a single digit number
 apply division to solve problems of equal grouping and sharing
 be introduced to the patterns in dividing tens and hundreds.
Introduction

After the children have learnt about multiplication, it is natural that they learn about
division. In this unit we have emphasized the relationship between multiplication and
division through the concept of equal groups. Children first understand division in terms
of making equal groups of objects. The making groups game is appropriate to introduce
division. Children use dots as icons for objects and divide by making equal groups of
dots. Through this activity a connection is built between division and multiplication.
They also learn that they are opposite operations.
Next the children apply division to solving picture problems involving grouping. After
this, they apply division to problems of equal sharing. The section on ‘Two ways of
sharing’ brings out the connection between equal grouping and sharing. Finally the
children use the sharing idea to divide tens and hundreds.

Sections in this unit

Page No.

Sections (no. of periods)

Topics

140-141

Making groups (2)

Division operation as making equal groups

142-143

Dividing on the dotted line (2)

Finding division facts by making equal
groups

144

Finding the opposite (1)

Multiplication and division as opposite
operations

145

Use the tables to divide (2)

146-147

Filling boxes, An extra box (2)

Applying division to solving problems of
equal grouping

145

148-149

Picture stories (2)

Making word problems and applying
division to solve them

150-151

Sharing (1)

Applying division to solve problems of
equal sharing

152-153

Two ways of sharing (2)

Connecting division as making equal
groups and division as equal sharing

154-157

Dividing tens and
hundreds (3)

Divide multiplies of tens and hundreds

158

Exercises (1)

Revision

Nre words and
phrases

Divided by, division fact, remainder, sharing equally, dividing tens, dividing hundreds

Materials needed
For this unit you will need suitable objects that can be used to explain grouping and
sharing. You’ll need a sufficient quantity of identical objects: sticks, straws, chalksticks
or cards. You will also need containers to put them into while making equal groups:
plastic bottles or boxes.
Some Frequently Asked Questions (FAQs
Why is the long division method not introduced in this unit?
Many teachers may think that the core of the concept of division is the long division
procedure. However, this is only a procedure. To strengthen children’s understanding of
the concept of division we have to adopt other approaches and give them a different set
of activities and exercises to do. This is our focus in class III.
The long division procedure is difficult and confusing even for many adults. So it must

UNIT 7

Total number of periods: 18

146

be taught carefully with a sufficiently large number
of examples. We believe that children who are
encountering the concept of division for the first time
in class III are still not ready to learn a complicated
procedure like long division. So the long division
procedure will be introduced in class IV.
Making groups
pages 140-141

Learning objectives
 Understand division as a process of making
equal groups
 Learn the symbol of division and its
vocabulary
The children are familiar with the ‘making groups’
game since they played the game at the beginning
of the multiplication unit. The same game provides
a natural context to introduce division. Count the
number of children before every round of the game
begins. Division tells us how many groups of
children can be made. The remainder tells us how
many children will be left out after forming the
groups, that is, how many children will be out of
the game.

Making groups
Here are children playing the groups game.
Count how many children.

4
4

12 children make groups of 4 . How many groups did they make? Three groups.
12 divided by four equals 3.
12

÷ 4 = 3

÷ means ‘ divided by’

140

140
141
Make groups of 3 and write the division fact.

Make groups of 6 and write the division fact.

÷

4

From the teacher’s log
When I announced to the children that we
were going to play the grouping game, there
was a lot of excitement in the class. I asked
them what we learnt the last time that we
played the game. They said ‘multiplication’.
I said that this time we’d learn about ‘division’

The answer tells you how
many groups you can make.

÷ 3 =

=

Example
Sometimes when you make equal groups, you get a remainder.
Make groups of 4 and write the division fact.

17

÷ 4 =

4

R

1

R 1 means
‘remainder one’.
One child
remains over.

In your notebook draw groups of children to show these division facts.

9÷3

11 ÷ 3

15 ÷ 5

20 ÷ 3
141

by playing the game. Division is the opposite of multiplication, I said. In
multiplication you put together equal groups and find the total number of objects.
In division, we break up a total number of objects to make equal groups.
I called some of the children in front of the class and played the game. After we had
played two rounds of the game, I drew stick figures of all the children on the board
and introduced the class to the phrase ‘divided by’ and the division symbol.
’15 ÷ 3' is read ’15 divided by 3'. This means how many groups of ‘3’ we can make
from ‘15’. I drew circles and made groups of 3. We counted and found that there
were 5 groups. I completed the division fact as 15 ÷ 3 = 5. The answer to the
division fact tells us how many equal groups the players can make.
With the same total number 15, I asked how many groups of 5 could be made. We
discussed how to show this as a division fact. Then I asked the children how many
groups of 4 could be made. This time there was a remainder. I explained that the
remainder tells us how many children will remain outside the groups.
The children then did some division facts by drawing stick figures in their notebooks
(page 141). They enjoyed this class very much.
142

Dividing on the
dotted line
pages 142-143

Learning objectives
 Understand division as making equal groups
 Strengthen the vocabulary of division
 Connecting division to arrays and to the
multiplication tables
In this section children consolidate their
understanding of division as a process of making
equal groups. Further, they learn an important
phrase associated with division as grouping. They
learn this by asking and answering questions like
‘ How many ‘3’s are in 15?’ This prepares them for

Dividing on the dotted line
You can divide on a line of dots by making equal groups.
Example

15 ÷ 5

Draw 15 dots and make groups of 5 dots.
Count how many groups.

15

÷ 5 = 3
The answer tells you
how many ‘ 5 ’s are
there are in 15 .

Sometimes some dots remain over.
Example

20 ÷ 3

6 groups and 2 dots remain over.
20

÷ 3 = 6R 2
6

R

2 means 6 remainder 2.

Divide on a line of dots.

6÷2

8÷4

10 ÷ 5

15 ÷ 5

15 ÷ 3

5÷2

7÷2

7÷3

8÷3

10 ÷ 4

11 ÷ 5

14 ÷ 3

How many ‘ 2 ’s are there in 8 ?

How many ‘ 4 ’s are there in 16 ?

How many ‘ 5 ’s are there in 20 ?

How many ‘ 10 ’s are there in 30 ?

142
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understanding the multiplicative relationship between two numbers, which is a
cornerstone of multiplicative thinking.
From the teacher’s log
I revised the exercise of finding division facts by drawing ‘stick children’. After
this, I told the children that we’ll just draw dots instead of children. One of the
children said, ‘now the dots are playing the grouping game’, and the others laughed.
So I drew dots in a line and showed them how to make equal groups and also
identify the remainder.
After they had done the exercises at the bottom of page 142, I told them that there
was another nicer way of dividing dots. If you have 15 ÷ 5, you start drawing the
dots in rows of 5 till you reach 15. The number of rows is your answer. The children
liked the idea (page 143).
One of the children had filled her page with
beautiful arrays of tiny dots and had answered
all her division problems correctly. I was
happy because she usually had trouble doing
well in maths and she seemed to have enjoyed
this exercise very much.

143
Another way of dividing dots:
Example

15 ÷ 5

Draw the dots in rows of 5 .
Count how many rows.

1

15 ÷ 5 = 3

Example

14 ÷ 4 = 3

14 ÷ 4

R

2

2

3

4

5

6

7

8

9

10

11

12

13

14

15

1

2

3

4
8

5

6

7

9

10

11

13

14

12

R

I found a shortcut.
You don’t have to draw dots.
Just write numbers in rows.
1
5
9
13

2 3 4
6 7 8
10 11 12
14

Look! the groups of
5 are now one
below the other.

4
8
12
R2

Or you can just write the
numbers which appear
in the table of 4 .

Divide by making dots in rows.

8÷2

6÷3

10 ÷ 2

13 ÷ 4

15 ÷ 4

16 ÷ 4

18 ÷ 6

20 ÷ 4

24 ÷ 3

16 ÷ 5

22 ÷ 7

36 ÷ 9
143

Another child divided dots differently. For 5 ÷ 5, he would first find the answer ‘3’
and make groups of 3 dots. Or he would make rows of 3 dots. I did not try to correct
him. In any case, he seemed to be able to do the division with or without the aid of
dots!
After they had done a few problems with the rows below one another, I asked them if
what they were doing was similar to the earlier method of making groups of dots by
drawing rings. One of the children said, ‘the groups are now one below the other’.
Another child said, ‘we are not drawing rings’. Then I said, ‘there’s no need to draw
the rings because the groups are now one below the other.’
I asked the children to look at the last number in each row. Are these the numbers
which appear in the table of 5? The children said yes. So I said, ‘an easy way of doing
division is to write down the numbers which come in the table till we reach the number
we are dividing’. This prepared them to use tables while finding division facts.
Finally I got the children to practise asking and answering questions like ‘How many
‘5’s are in 20?’
Finding the opposite
page144

Learning objectives
 Understand division as the opposite of
multiplication

144
Finding the opposite
Do you remember how Eti Soppo found the opposites of adddition facts?
Complete the addition fact and write the opposite subtraction facts.
Example

 Find the opposite division fact for a
multiplication fact
The Eti Soppo story comes in handy to learn that
the opposite of multiplication is division, just as the
opposite of addition is subtraction. Remind children
about Eti Soppo and encourage them to find the
opposite of the given multiplication fact. For each
multiplication fact one can write two opposite
division facts.

3 + 7 =10

4 + 7 = ___

7 + 9 = ___

10 – 7 = 3
10 – 3 = 7
One day Eti’s teacher gave him a multiplication problem: 4 x 2 =
As usual Eti wanted to write the opposite.
The opposite of multiplication is
Eti wrote down two opposites for 4 x 2 = 8 .
Opposite 1.

8÷4=

Opposite 2.

8÷2=
The opposite of + is
The opposite of × is

Complete the multiplication fact and write down the opposite
division facts.

Test your children and find out if they can write the
opposite multiplication fact for a given division fact.
144

3×8=

7×5=

5×8=

6×7=

8×6=

9×7=

8×8=

13 × 1 =

UNIT 7
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Use the tables to divide
page 145

Learning objectives
 Use the multiplication tables to complete
division facts

Use the tables to divide
You can use the multiplication tables for division.
Example

20 ÷ 4 =
4×0=0

Eventually, we want children to learn to find
division facts by using the multiplication tables.
The exercises that they have done before help them
understand the concept of division better and also
the relation between multiplication and division.
When you introduce this method of finding
answers for division facts (the method of using the
tables), it is a good idea to do a few examples
slowly first on the blackboard. It is very helpful to
write the relevant multiplication table next to the
problem you are explaining. (For example, on page
145, the table of 4 is written next to the question
20 ÷ 4, and the line 4 × 5 = 20 has been circled.) This
makes it easier for all children to follow what you
are talking about. It is important to be as clear as
possible, because division is a topic that students
generally find hard to master.

4×1=4

pages 146-147

Learning objectives
 Apply division to solving packing or filling
problems

4 ×

4×2=8
4 × 4 = 16
4 × 5 = 20
Divide using the tables.

First write the multiplication fact below the problem, then write the answer.
Examples

10 ÷ 2 = 5

42 ÷ 6 =

36 ÷ 4 =

25 ÷ 5 =

56 ÷ 7 =

48 ÷ 8 =

81 ÷ 9 =

2 × 5 = 10
28 ÷ 4 =

4×

= 28

Divide and write only the answer.

12 ÷ 2 =

12 ÷ 3 =

18 ÷ 3 =

20 ÷ 4 =

18 ÷ 2 =

24 ÷ 4 =

24 ÷ 6 =

21 ÷ 3 =

35 ÷ 5 =

45 ÷ 5 =

28 ÷ 4 =

36 ÷ 6 =

30 ÷ 6 =

18 ÷ 6 =

42 ÷ 7 =

32 ÷ 8 =

40 ÷ 8 =

56 ÷ 8 =

45 ÷ 9 =

36 ÷ 9 =
145

145
146
Filling boxes
How many boxes can you fill with these balls?
Hint: It is easy to find how many boxes by making groups.

=

Don’t forget to write the division fact.
How many boxes to put all the candles in?

 Learn how to handle remainders in packing
problems

÷

=

How many boxes to put all the pencils in?

It is important to know the real life applications of
division. A very simple application is packing
problems. How many containers do you need to
pack so many objects?

5 = 20

So 20 ÷ 4 = 5

4 × 3 = 12

÷

Filling boxes,
An extra box

4 × ? = 20

You can write this as

Say the table of 4 till you come to 20 .

÷
146

=

151

147
An extra box
Look at this picture and write the division fact.

18

6=3

6x
i

s

Notice that there is a remainder for the division fact.

÷

=

How many pencils remain over?
You need an extra
box to put the remainder in!
Read these two questions carefully.
(a) How many boxes can you completely fill with these pencils?
(b) How many boxes do you need to put all these pencils?
Are the answers to (a) and (b) the same?
If there was no remainder would the answers be the same?
Look at the picture below. Can you write down the division fact for the picture?
For this problem write down two questions like (a) and (b) in the previous picture.
Find whether the answers are different or the same.

and asked, ‘isn’t this the same as dividing on
a line of dots?’ They agreed. I called one of
the children and asked her to put the marbles
in the matchboxes and check if our answer
was correct.

÷

=
147
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From the teacher’s log
I told the class that we were going to use division to pack boxes. I had taken a
matchbox and some marbles to class. I showed the children how we could put
exactly 6 marbles in each matchbox. I put 18 marbles in a cup and asked the class
how many matchboxes can be filled with the marbles. I drew 18 marbles on the
board and asked them how I could solve the problem. Some children said ‘by division’.
I said, ‘alright, let us divide. 18 ÷ 6 = 3. So we’ll need 3 boxes. Let us check that.’
I drew a ring around 6 marbles on the blackboard and said, ‘these will go into the
first matchbox.’ I drew a second ring saying these will go into the second box, and
a third ring.
Then I called their attention to the figure on
the blackboard which looked like this:

152

I gave them a different number of marbles (24) and asked them to find out how
many boxes will be needed by division and by drawing rings.
Then I told them that if I have a smaller box which can hold only 4 marbles I have
12 marbles, how many boxes will I need. I drew the marbles and a box with 4
written on it (see page 144). This way the children understood what the picture
meant. Then the children did the problems on page 144.
After the children had finished the three problems, we went back to marbles and
matchboxes. I told them we now have 15 marbles. How many matchboxes will we
need? They said two boxes and three marbles will be left over. I asked them what
will we do with the extra marbles. Some said, we will put them in another box. But
the box will not be full. I agreed that we would need 3 boxes.
I then told them that I would ask them two questions. They should carefully listen
to the questions and find out the difference between the two questions. They should
not be in a hurry to answer the questions. After they had understood the difference
between the two questions, they should try to answer them.
So I asked them to be silent and only try to understand the difference between the
questions. If they understood the difference, they had to raise their hands. The two
questions were,
1. How many boxes can we completely fill?
2. How many boxes are needed to put all the marbles?
The children correctly answered the questions. I asked them why the answers were
different for the two questions. They gave different reasons: we did not have enough
marbles, the last box was not full, we had extra marbles and so on. I asked them,
suppose I had 12 marbles, would the answer to the two questions be different or the
same? Many children did not understand what I asked, so I had to draw 12 marbles
and again ask the two questions. ...
Continuing in this way, I tried to convince the children that the answers to the two
questions would be different whenever we had a remainder.

153

pages 148-149

Learning objectives
 Apply division to problems

Picture stories
Write a division word problem for each picture.
Also write the division fact and the answer to the problem.
Example

 Make up word problems from pictures
Each necklace has 5 beads. How many necklaces
can you make from 20 beads?

From the teacher’s log
I drew a necklace on the board which had
five beads. I asked the children what I had
drawn. They could identify it as a necklace
(mala). Then I asked them how many beads
it had. The children said ‘five’. I then drew a
square around the necklace and started
drawing beads outside the square. I drew 15
beads. I then asked the children why I had
drawn the beads. One of the children said ‘to
make necklaces’. I agreed and asked them
how many beads should a necklace have.
‘Five’, ‘seven’, ‘ten’, ‘fifteen’ They gave me
different answers. I told the children to look
at the necklace inside the square. ‘This tells
us that a necklace must have five beads’, I
said. Now I asked them,’what does this
mean?’ One of the children said, ‘ you can
make three necklaces’. I said, ‘Correct. But I
don’t want an answer. I want you to ask a
question’
...

20

÷ 5 = 4

÷

=

÷

=

148

148
149

÷

=

÷

=

÷

=
149
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154

Af ter much prompting the children
understood that I wanted them to ask
questions and not give me answers. I drew
similar pictures (see page TW148) and I told
them to write down the questions in their
notebook. Some of them could not do this in
English, so I encouraged them to do write
down questions in Hindi. One girl could make
up questions in Hindi, but had not written
anything in her notebook. When I asked her
why, she said ‘spelling mistake hota hai (I
make spelling mistakes)’. I reassured her that
that was OK.
After this I got the children to attempt the
exercises on pages 148-149.

Sharing
Dividing is sharing equally.
You can use division facts to share equally.
Share 8 toffees among 4 children equally.
Division fact

8

÷ 4 = 2

Each child gets 2 toffees.
Check the answer by drawing rings and sharing.
Do all the children get an equal share?

Use division facts to share equally.
Also draw rings and check if all the children get an equal share.

÷

=

Each child gets

÷

guavas.

=

Each child gets

mangoes.

150

150

Sharing
pages 150-151

Learning objectives
 Apply division to sharing problems
The children have learnt about division in the
context of making equal groups. Sharing problems
form another important context involving division.
In these pages, children use their knowledge of
division facts to solve sharing problems. To solve
the problems on pages 150-151, ask the students
to first complete the division fact and then draw
rings on the picture to show how much each child
gets.

151

÷

=

÷

=

Draw a picture to show 20 ÷ 4 as an equal sharing problem.

Draw pictures in your notebook to show these division facts
as sharing problems.

16 ÷ 2

16 ÷ 4

18 ÷ 6

35 ÷ 7
151

155

pages 152-153

Learning objectives
 To connect the two meanings of division making equal groups and sharing
There are two meanings of division that are slightly
different from one another, although the operation
of division and the result is the same.

Two ways of sharing
Javed shared 12 sweets among 4 children like this.

÷

Eti Soppo has found another way of sharing.7
He first made a group of 4 toffees and
gave one toffee to each child.

The first meaning is division as making equal
groups. When we say 8÷2, we are asking ‘how
many ‘2’s are in 8?’ We can show this by drawing 8
dots and making groups of 2.

The second meaning of division is sharing.
According to this meaning, when we say 8÷2, we
are asking, ‘if we divide 8 things into two equal
sets, how many will be there in each set. A diagram
that shows this is

He made another group of 4
and shared out the toffees.

7 Use actual objects to show this way of sharing. See teacher’s book.


152

152

Let us compare the two meanings
Division as making groups

=

Javed made 4 groups. Each group had 3 toffees.

Division as sharing

UNIT 7

Two ways of sharing
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Children need to understand that division can be
used in both senses and in both kinds of contexts.
In fact, there is a connection between the two
meanings which we try to bring out on pages 150151. After going through the exercise it becomes
clear that the underlying structure in making
groups and sharing is the same.

He then shared out the
last group of 4 .

So Eti had shared his toffees
out like this:
One group at a time
to all the children.

÷

Note:
1. It is not essential that all children explicitly
understand the two meanings of division. It is enough
if they know that division can be used in both contexts.
2. While introducing division through pictures of dots,
etc., division by making groups is easier since children
know how many objects must be included in a ring. For
division as sharing, one needs to know the answer to
the division fact before making equal parts.

=

What is the difference between Javed’s way of sharing and Eti’s way of sharing?.
Share these balls out like the way Eti did.

÷

=

Draw pictures to show sharing for these division facts. Do the sharing
like the way Eti did.

6÷2

6÷3

15 ÷ 5

21 ÷ 7

36 ÷ 3

From the teacher’s log
I carried some empty matchboxes to the class to show the two ways of sharing. At
the beginning of the class I drew a vertical line in the middle of the blackboard
dividing it into two parts. I wanted the children to compare pictures I was going to
draw on the left and on the right.
I spent a few minutes reminding children that we can use division for sharing
problems. Then I said, let us see how we can share things equally. I called two
students in front of the class and I placed 8 empty matchboxes on the table. I asked
the class, if I share these matchboxes equally between the two students, then how
much will each get? Nearly everyone said ‘4’. I agreed and drew a picture on the
blackboard using only the left half of the board.

153

153

157
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I then told the children I am going to share these matchboxes in another way. And I
drew 8 matchboxes and two ‘stick children’ on the board. I labeled the children ‘’N’
for Neha and ‘G’ for Gauri. Then I took 2 matchboxes and gave one each to the
children. After this I drew a ring around 2 matchboxes saying, ‘I have already shared
out these two boxes’. Then I shared out 2 more matchboxes. Again I drew a ring
around 2 matchboxes on the blackboard. Finally my blackboard looked like this.

I asked the children to compare the two pictures and tell me the difference between
them. I then asked them if the answers were the same in each case. They said ‘yes’.
Then I asked them if the second picture was like ‘making groups of 2’. So I concluded
by pointing out that when we share by giving each child one thing at a time, we are
making equal groups. So we use division for both making equal groups and sharing.

158

Dividing tens and
hundreds
pages 154-157

Learning objectives
 Use knowledge of division facts to divide
multiples of ten and hundred
In this section, children extend their knowledge of
division facts and learn how to divide multiples
of 10 and of 100. We introduce this by using
matchstick bundles to show tens and hundreds.
Use actual matchstick bundles in the classroom to
introduce children to these pages.

Dividing tens
Share these tens equally among all the children.7

Each child gets 3 tens.

6 tens ÷ 3 = 2 tens
6 tens is 60 . 2 tens is 20 .
So we write

60 ÷ 3 = 20

Share these tens equally.

Each child gets

80 ÷

tens

=

tens ÷

÷

A printing error (in the first edition of the
Text-cum-Workbook) Page 154, example on
top

tens.

8 tens ÷ 4 =

=

tens

=

tens

=

tens ÷

÷

=

7 Use actual matchstick bundles for these pages.
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PRINTED (WRONG)
6 tens ÷ 3 = 2 tens
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6 tens is 60. 2 tens is 20
Sometimes you need to open a bundle of ten to get 10 ones.

So we write
60

÷

Share

3

=

5

tens equally among two children.

20
When a bundle of ten is left over
you must open it and share the ones.

5 tens ÷ 2 = 2 tens and 5 ones

CORRECT
6 tens ÷ 2 = 3 tens
6 tens is 60. 3 tens is 30.
So we write

50 ÷ 2 = 25
Share these tens equally.

tens ÷ 2 =

÷

tens ÷ 4 =

÷

60

÷

2

=

tens and

ones

tens and

ones

=

=

30
155

159

Sometimes you need to open a bundle of ten to get 10 ones.
Share

5

When a hundred bundle is left over, you must open it to get 10 tens.

tens equally among two children.

Share these hundreds equally.

When a bundle of ten is left over
you must open it and share the ones.

Each child gets 1 hundred and 5 tens.
3 hundreds ÷ 2 = 1 hundred and 5 tens

5 tens ÷ 2 = 2 tens and 5 ones

300 ÷ 2

50 ÷ 2 = 25

= 150

Share these hundreds equally.
Share these tens equally.

hundreds and

Each child gets

÷

hundreds ÷

ones

÷

=

tens ÷ 4 =

÷

tens and

tens and

hundreds ÷

ones

÷

=

÷

hundreds and

tens

=

hundreds and

tens

=

hundreds and
and

tens
ones.

=

hundreds ÷

155

tens.

=

=

=

157

156

157
159

158
Magic mind-reader

Divide on a line of dots.

24 ÷ 6

32 ÷ 4

28 ÷ 7

36 ÷ 6

Think of a number from 1 to 63.
Tell me which of these six tables
has your number. And I’ll find
7
your number.7

18 ÷ 9

Complete and write the opposite division facts.

5×6=

3×9=

7×6=

8×5=

8×7=

Write the mulitiplication fact and then write the answer.

35 ÷ 5 =

25 ÷ 5 =

42 ÷ 7 =

64 ÷ 8 =

72 ÷ 8 =

Divide and write only the answer.

28 ÷ 4 =

24 ÷ 4 =

49 ÷ 7 =

54 ÷ 6 =

56 ÷ 8 =

Count the coconuts in the picture and fill in the blanks below.

1

13 25 37 49 61

2

14 26 38 50 62

3

15 27 39 51 63

3

15 27 39 51 63

5

17 29 41 53

6

18 30 42 54

7

19 31 43 55

7

19 31 43 55

9

21 33 45 57

10 22 34 46 58

11 23 35 47 59

11 23 35 47 59
8

14 28 42 56 62

9

15 29 43 57 63

4

14 28 38 52 62

5

15 29 39 53 63

6

20 30 44 54

10 24 30 44 58

7

21 31 45 55

11 25 31 45 59

If you make heaps of 3 coconuts each, you will get

heaps.

If you make heaps of 4 coconuts each, you will get

12 22 36 46 60

12 26 40 46 60

heaps.

If you make heaps of 6 coconuts each, you will get

13 23 37 47 61

13 27 41 47 61

heaps.

16 22 28 50 56 62

32 38 44 50 56 62

17 23 29 51 57 63

33 39 45 51 57 63

18 24 30 52 58

34 40 46 52 58

19 25 31 53 59

35 41 47 53 59

20 26 48 54 60

36 42 48 54 60

21 27 49 55 61

37 43 49 55 61

Write the division fact and find the answer.
1) Two children share 16 marbles equally. How many will each child get?
2) Three children share 21 exercise books equally. How many will each child get?
Complete each division fact and make up a story problem for
each division fact.

18 ÷ 6 =
158

16 ÷ 4 =

35 ÷ 7 =

45 ÷ 5 =

7 Turn to the next page to see how to find the number.
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tens ÷ 2 =

160

How to find the number using the magic mind-reader:
Add the first numbers in the tables in which the number appears.
For example, if your number appears in the first two tables and
the last table, add 1 + 2 + 32 = 35.
35 is the number you thought of.
Perfect your mental addition so that you can impress others with
this trick.
Magic squares
Add the numbers in any row or
column or diagonal in these two
magic squares. What do you find?

1 15 14 4
12 6

7

9

8 10 11 5
13 3

2 16

8

1

6

3

5

7

4

9

2

More magic!
There is more magic in this 4 × 4 square.
Add the four corner numbers.
Add the four numbers in the centre
Find pairs of numbers which add to 17.
See how they are arranged.

Contents of Maths for Every Child Part B
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8

Fractions

In this unit children will
 be introduced to the concept of a fraction as part of a whole, to the fraction symbol
and vocabulary
 identify half, one-fourth and three-fourths of shapes, quantities and collections of
objects
 understand unit fractions that arise in equal sharing situations
 learn to compare unit fractions
 understand composite fractions as made up of unit fractions.
Introduction

In this unit, we first introduce the common fractions 1/2, 1/4 and 3/4. Children
understand the meaning of the fraction symbols for these common fractions. They
apply their understanding of these fractions by identifying a specified part of a shape
or a collection. Next we introduce the concept of a unit fraction through an equal
sharing activity. The children learn to identify and compare unit fractions. Finally
they learn that composite fractions are built up out of unit fractions.
Fractions are hard for children to understand. So it is important to introduce them
carefully. By the time children reach class 3, they are already familiar with the common
fraction 1/2, and perhaps with 1/4 and 3/4. In class 3, we wish to provide a more
systematic conceptual foundation for understanding fractions through the concepts
of unit fractions and composite fractions.
There are several reasons why fractions are difficult to understand. Some of them are:
1. Fractions are also numbers but are very different from other numbers in the way
we write and understand them. For example, 2/6 may seem twice as big as 1/3, but is
in fact the same. 2/7 is actually smaller than 1/3. A fraction cannot be understood by
looking at the numerator or denominator separately. We must consider them together.
The fraction is actually the relation of the numerator to the denominator.
2. Counting numbers are well ordered. The children can easily rattle off numbers
one after the other without missing any in-between. Also, the order makes it easy to
compare numbers: any number that comes after a given number is bigger, any number
that comes before is smaller. There is no obvious sequence for fractions. Children
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cannot say all the fractions in order. And so there is no simple rule like there is for
whole numbers by which any two fractions can be compared.
An interesting point to note here is that the unit fractions (fractions with 1 as the
numerator) come in a sequence: 1/2,1/3, 1/4, 1/5.... The sequence is also ordered in
terms of size. A unit fraction with a bigger number in the denominator is smaller - the
unit fractions get smaller and smaller as we go down the sequence. One reason why
the concept of unit fraction is very important is that they are well ordered and children
can form a sense of their magnitudes. They are a good starting point for children to
understand non-unit or composite fractions.
i.

A fraction can be viewed as a pure number, denoting a specific point on
the number line.

ii.

A fraction can denote a part of a whole object, a part of a collection (half
a dozen marbles) or a part of a magnitude (half the distance to the market).

iii. A fraction symbol may refer to the ratio of the two quantities.
iv.

The fraction symbol may be used to show the division operation
(18 ÷ 6 = 18/6 = 3)

However in class III we focus only on fractions as a part of a whole or a collection. The
concept of a fraction as a number is also fundamental. This is not discussed explicitly,
but forms the implicit basis for the sections on unit fractions and composite fractions.
The unit fraction is a key concept which should be emphasized while teaching the
unit. This concept will play an important part as children learn about equivalent
fractions and operations with fractions in class IV.

UNIT 8

3. The fraction symbol has different meanings in different contexts:
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Sections in this unit

Page No. Sections (no. of periods)

Topics

2-5

Half time (2)

Common fractions: 1/2, 1/4, 3/4

6-7

Halves and quarters (2)

1/2, 1/4 or 3/4 of a collection or shape

8-9

Soap story (1)

Unit fractions

10

Unit fraction (1)

11-12

Composite fractions (1)

Total number of periods: 7

New words and
phrases

fraction, one-fourth, three-fourths, equal parts, hexagon, set, soap bar, numerator, denominator, unit fraction, composite
Materials needed
For this unit you will need to make the following material 1. A few circular rotis or circular or rectangular pieces of paper used to introduce
common fractions. (See page. TWB 3)
2. Chart showing sharing of soap bars. This chart will be made individually by
students by sticking colored paper strips on a sheet of paper. (See page TWB9)
3. Fraction chart: The teacher will need to make this chart for the whole class. The
figure on page TWB10 shows a fraction chart upto eighths. This can be extended
further
How to make the fraction chart
The fraction chart shows long strips of equal length one below the other. Each strip is
divided into a number of equal divisions. It is easy to divide a length into 2, 4 or 8
equal parts. It is slightly harder to divide a strip into 3 or 6 equal parts, but it is possible.
How does one divide a length into 7 or 11 or 13 equal parts?
An easy way to do this is to use ruled paper or any paper which has parallel lines
which are equally spaced. To divide a strip into 11 equal divisions, place the strip so
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Half time
Tuttu and Ranjit are sitting in a
restaurant. They are sharing a
dosa. Each gets half a dosa.

See how much dosa each gets.

Tuttu is not hungry. So he gives Ranjit
half of his share – half of half a dosa.

Draw how much dosa Tuttu gives to
Ranjit and name the part:
‘quarter or one-fourth’.

Ranjit is happy. He has half a dosa
and a quarter more.

Draw how much dosa Ranjit has and
name the part:
‘three-quarters or three-fourths’.

that the two ends along an edge lie on parallel lines
which are 11 divisions apart. Hold the strip firmly
in this position and mark the points where each
parallel line meets the strip. Now you have divided
the strip into 11 equal divisions. The same
technique can be used to make a different number
of divisions.
Half time
pages 2-5

Learning objectives
 Understand ½, ¼ and ¾ as different parts
of a whole

half

Half, quarter and three-quarters are fractions.
They are parts of a whole.

2

2
3

1

The symbol for half is
.
2
This means we cut the whole into two equal parts and take only one part.

How many equal parts we took.
How many equal parts we cut the whole into.
1
The symbol for quarter is
.
4

Here we cut the whole into four equal parts and take only one part.

 Learn the symbols and words for the common
fractions: ½, ¼ and ¾
 Write a fraction equal to a given part of a whole

Parts we took.
Parts we cut the whole into.

The symbol for three-quarters is

Parts we took.
Parts we cut the whole into.

 Colour a part equal to a given fraction
In this section children learn about the commonly
used fractions ½, ¼ and ¾. They learn the symbols
for these and different names for these fractions.
They also learn that two-fourths is the same as half
and that four-fourths equal one whole. The

3
.
4

Match the name of the fraction with the correct symbol and picture.
Half

1
4

One-fourth

3
4

Three-fourths

1
2

Whole

4
3

Here is another way
of reading fractions:
1
→ one by two
2
1
→ one by four
4
3
→ three by four
4

3

UNIT 8
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colouring exercises reinforce the understanding of
a fraction as a part of a whole. It is important to
emphasize throughout this unit that the parts into
which the whole is divided, while specifying a
fraction, are always equal parts.

Choose the correct word from these words and fill in the blanks.
one-fourth, quarter, two-fourths, half, three-fourths, three-quarters, one
How much dosa Ranjit ate:
This means half of half:

Four-fourths?

or

This means half:
Another name for three-quarters is
Four-fourths is the same as

Write the correct fraction for the part which is coloured.

From the teacher’s log
I asked the class, if two children share a roti,
how much will each get. They said half. So I
took a roti and broke it into two equal parts
and placed it on the tray. I carried the tray
around the class and showed the pieces to the
children. After this I held up one piece of the
roti for everyone to see and asked how much
this was. Everybody said half. I then held up
the other piece, and again everyone said it
was half a roti.
I took another roti and broke it into two pieces
- one slightly bigger and the other slightly
smaller. I took these pieces on a tray and
showed them to all the children. I told them
to look carefully at the pieces. When everyone
had had a chance to look at the pieces, I held
up one piece and asked the children how much
it was. Some children said ‘half’. I asked them
if they were sure. I also held up the other piece,
so that they could compare the two pieces. I
then explained to them that they were not
halves, because the pieces were not equal.
Only if the pieces are equal can we say that it
is half.

1
2
4 or 2

Remember the
parts must be
equal parts.

Why are these fractions wrong?

1
4

1
4

1
2

4

4
5

Colour the part for which the fraction is written.
1
4

1
2

3
4

1
4

3
4

1
2

3
4

1

3
4

1
2

1
4

3
4

Draw a line which breaks these shapes into half.

In how many different ways can you break this hexagon into halves?

5

I then taught them the symbol for half —> 1/2 and explained what ‘1’ and ‘2
mean. I made sure that I had their attention and then said that 1,2 and the line in
between together mean half, not ‘1’ alone or ‘2’ alone. This kind of number is called
a fraction: it is written with a top number and a bottom number separated by a line.
I told them that another name for half is ‘1 by 2’ or ‘1 over 2’ - that is the way we
read the symbol.
Next I asked the children if I share a roti among four children how much will each
get? Some children said ‘quarter’. I said ‘right’. First I broke the roti into half and
then I broke each half into two halves again. The class agreed that a quarter is the
same as half of half.
I then arranged the four pieces on a tray and took the tray around the class. After
everyone had had a look, I held up each piece and had the class say how much each
piece was - a quarter. I taught them how to write the symbol ‘1/4’. The ‘4’ at the
bottom tells us that the roti was cut into 4 equal parts. The ‘1’ says we took 1 out
the 4 parts. We can read ‘1/4’ as ‘one by four’ or ‘one fourth’, which means one out
of 4 equal parts that the whole has been cut into.
I then took two 1/4 pieces and I asked the class how much roti I had if I took both
the pieces. They knew that it was half and so I had them agree that two quarters is
the same as half.
In a similar way by taking 3 pieces, I taught them about three quarters and the
symbol for three-quarters or three fourths.
Since I again wanted to remind them that the pieces must be equal pieces, I broke
the remaining roti into 4 unequal pieces and showed all of them the pieces. I then
held up one of the pieces and asked how much this was. Some of them said it was
not 1/4 and I reminded the others that the pieces must be equal.
I then asked them to look at the picture story on page 2 and to answer the questions
on pages 2 and 3.
In the following period, the students revised these concepts and did the exercises on
pages 4 and 5.
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Halves and quarters
pages 6-7

Learning objectives
 Learn to find 1/2, 1/4 and 3/4 of a given quantity
or a collection of objects.
On these pages children learn to find halves and
quarters of a collection of similar objects. Let the
children work with real things: find half and
quarter of a collection of marbles, or seeds or
matchsticks. To find a quarter, children need to
make four equal parts from the collection. Or they
can find half and take half of half.

Halves and quarters
Colour half of the set.
Example

Half of 10 toffees is

Half of 8 is

Half of 12 is

Half of three is one and a half.

Half of five is

Half of 3 is 1 12

Half of 5 is

Quarter of 8 marbles is

marbles.

Quarter of 8 is

As an extension ask your pupils to find 3/4 of a
collection.

toffees.

Half of 10 is

.

Colour quarter of the set.

Quarter of 4 is

Quarter of 12 is

Quarter of 2 is

6

Soap story
pages 8-9

Learning objectives
 Identify unit fractions that arise from equal
sharing
 Interpret the unit fraction symbol in terms of
the sharing situation
The connection between fraction and division and
between fraction and equal sharing is an important
one. It helps children in making sense of fractions.
This connection will be developed slowly in class
III and IV. A key concept in understanding this as
well as many other concepts is that of the unit
fraction. Unit fractions are introduced in the
contest of sharing. We have chosen a soap bar as
the object to be shared because it has a simple shape
and can be shown as a horizontal bar. Sharing
fractions as a horizontal bar makes it easy for
children to grasp their sizes and to compare them.

6
7

Write the correct fraction for the part shown.

1
4

Remember the parts must
be equal parts.

These are not halves.

This is not quarter.
1
4

1
2

1
2

In your notebook, draw these and colour the part
written in the brackets.

6 stars

( 12 )

10 flowers

( 12 )

12 stars

(4)

1

16 marbles

(4 )

3

20 mangoes

( 43 )

14 pencils

(4 )

1

7
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Soap stor
y
story
Chunindar lived in a hostel. One day he was standing in a queue with his friends to
get his share of things for the month — toothpaste, soap and oil.

He liked the soap the most. He loved its cold, hard
feel. And he liked to smell his clothes after he had
washed and dried them.

He started dreaming about how much soap his teacher would give them.
‘What if the teacher has only ONE
SOAP BAR,’ he thought ‘and if there is
only one child?
‘How much soap would the child get?’

Then he thought, ‘if there is one soap
bar and there are two children...?’

‘...and if there are three children? Or four
children?’

If one soap bar is shared by 2 children equally, how much would each get?
1
2

1
2

8

8
9

Activity
Take a sheet of paper and colour it.
Cut the paper into four equal strips.
These are your soap bars. Write the
name of a common soap on each of
the four ‘soap bars’.
Make a chart and show how ONE soap bar would be shared between
* One child

* Two children

* Three children

* Four children

The picture at the bottom of the previous page tells you how you could make the
chart.

The fraction PT

Just to help you remember
that the top number
is called ‘numerator’
and the number below
is called ‘denominator’,
stretch your hand above
and say ‘numerator’.
Put your hand down, bend low,
now say ‘denominator’.
It’s a new kind of PT.
Think of it as a duty
’cos all these funny actions
will help you learn fractions.
Do the fraction PT as fast as you can! — “numerator, denominator”
Practice writing the words ‘numerator’ and ‘denominator’. Try to write the words
backwards starting from ‘r’.

9
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From the teacher’s log
I began the class by telling them the story of
the children who lived in a hostel. I said that
Chunindar liked the soap bars very much. He
wanted to find out how much of the soap bar
he would get if he had to share it with other
children.
I told the children that we will make a chart
to find out how much soap bar he would get.
I gave the children each half a blank sheet of
paper. I told them to colour the paper yellow
on one side and to fold it into 4 equal long
strips. They wrote the name of their favorite
soap on the strips.
The children took a blank sheet of paper to
make the chart. I asked them to draw
horizontal lines and make four rows. Each
row was divided into 3 columns. I drew a
picture of a soap bar and a child in the first
column. I explained that the first bar will be
shared with only one child. So we stuck the
first soap bar in the first row.
The second soap bar was to be shared between
two children. So we folded it into two and cut
it into two equal parts.
For the third soap bar I had to show the
children how to divide the strip of paper into
three equal parts by folding.
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The chart finally looked like this.

After they finished making the chart, we
discussed what the top number and the bottom
number of the fraction symbol mean. I taught
then the words ‘numerator ’ and
‘denominator’.
The children enjoyed reading the fraction PT
poem. I told them that they could practice
the fraction PT in the break.

10
Unit fractions
Fractions which have the numerator (top number) as ‘1’ are called unit fractions.
Here is a chart of unit fractions. Colour or shade the fraction shown. The first two
have been done for you.
1
1

whole
1
2

half
1
3

one-third
1
4

one-fourth

1
5

one-fifth

Unit fractions
page10

Learning objectives
 Become familiar with unit fractions
 Compare unit fractions
The concept of a unit fraction provides a
foundation for learning other fraction concepts.
The children have come across unit fractions in the

one-sixth

1
6

one-seventh

1
7

one-eighth

1
8

Look at the chart and circle the bigger fraction.
1
1
or
5
4

1
1
or
2
3

1 or 1
4
3

1 or 1
8
7

As the denominator (bottom number) becomes bigger,
the unit fraction becomes
(smaller/bigger).
Circle the bigger fraction.
1
1
or
15
16

1
1
or
10
12

1
or 1
10
9

1 or 1
10
100

Put these unit fractions in order from the smallest to the largest.
1
5

1
4

1
6

1
7

1
2

1
3

1
8

Check if the fractions on the chart you made for the soap story are unit fractions.

5 children share a soap bar equally. Each child gets

of the bar.
children share a soap bar equally. Each child gets 1 of the bar.
7

10
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soap story in a sharing context. This section
consolidates their understanding of unit fractions.

Composite fractions
Fractions which are not unit fractions
are called composite fractions.

Unit fractions can be put in a sequence and so it is
easy to compare them. It is important for the
children to develop an intuitive idea of the size of
a unit fraction. The key idea is that the bigger the
denominator, the smaller is the fraction. If the
denominator is a very big number, the fraction is
very small.

pages 11-12

3
5

In a composite
fraction,
etc.
the numerator is not 1 .

4
6

We get a composite fraction by putting together or adding unit fractions.
‘Three-fourths’ just means ‘three one-fourths’.
3
4

=

1
4

+

1
4

=

1
3

+

1
3

+

1
4

‘Two-thirds’ means ‘two one-thirds’.
2
3

Look at the pictures and write the fraction shown in the box.
See how each
composite fraction
is made up of unit
fractions.

3
5

Learning objectives
 Understand composite fractions as made up of
unit fractions

Show how the composite fractions are made of unit fractions.
3
5

=

4
5

=

5
6

=

1
5

+

1
5

+

1
5

 Split a composite fraction into unit fractions

11

11

 Show a composite fraction on a fraction bar
We introduce a composite fraction as made up of
unit fractions. The relation between the composite
fraction and the unit fraction from which it is made
up can be highlighted on a fraction bar. Let the
children practice splitting composite fractions into
unit fractions that is, writing them as a sum of unit
fractions. At the same they show the composite
fraction or fraction bars.
The exercises on page 12 are for revision and
consolidation.

12
Write the correct fraction for the part that is coloured.

2
5

Colour the part for which the fraction is written.

7
8

3
8

2
5

5
8

5
7

7
10

The unit fractions on this page are:
The composite fractions on this page are:

Think, think!

12

Write down what you think is a very small unit fraction.
Now write down a unit fraction that is even smaller than that.

UNIT 8

Composite fractions

2
3

3
4

Examples:
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9

Money

Overview of the measurement units 9-13
In units 9 to 13, your students will learn to connect numbers with the real world
in different contexts. Till now they have been using numbers mostly for counting.
They have learnt to operate with numbers, to add, subtract, multiply and divide.
All this has been in the context of counting. They have also learnt about some
special numbers - fractions - in the context of sharing or taking a part of a whole.
In the measurement units (9-11), students learn to use numbers in these contexts
1. Money
2. Length
3. Weight
4. Volume
5. Time
When we use numbers in these contexts, they have a value or a measure. All
measurement involves units of measurement. So children learn about some
commonly used units of measurement. Even before you teach children about
these units, they may have heard of them. Nearly all children would know about
.rupees. and .paise.. Many of them would have probably heard these words: kg,
litre, metre, kilometre, hour, minute. Many of them would have seen or handled
these quantities: .n. kg of rice or dal, a litre of milk and so on. In teaching children
about measurement, we try to first strengthen this familiarity with quantities
and then build on this concrete knowledge base.
The most important element of teaching measurement is to give children a
concrete base of experience on which they can build further. Accordingly, in these
units a lot of emphasis is placed on working with quantities: handling play money,
using a clock face with hands, measuring lengths with a tape or scale, weighing
with a balance and measuring volumes with containers. Children also learn about
the measures of objects from empty wrappers, cartons and containers. It is very
important to actually do these activities in class. Learning about measurement
should not remain a merely bookish activity!
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In this unit children will
 identify the values of different coins and notes
 make up an amount of money using different coins and notes
 learn simple conversions between rupees and paise
 solve simple problems based on real situations involving addition and subtraction
of small amounts of money.
Of the different quantities that we deal with in the measurement units, money is the
one children are most familiar with. They have seen adults counting money, have
heard them talking about it and have probably handled some money themselves.
They understand the power and value of money and are keen to learn more about
money. In this unit, they do this by using play money.
They learn to identify different denominations of coins and notes, and to count sums
of money. They learn to convert between rupees and paise and to make up an amount
using different coins and notes. They learn to find the change for Rs.10 after paying
an amount of money. Finally they learn to add small sums of money by writing a bill
for eating in a restaurant.
The most important part of this unit is to actually handle and use play money. So
make sure that your pupils have made enough pencil prints of the raised impressions
printed on the inside back cover of the book.
Sections in this unit

Page No. Sections (no. of periods)

Topics

14-16

Making money (2)

Making and handling play money,
counting

17-18

Rupees and paise (1)

understanding the relation between rupees
and paise, converting

19

Paying up (1)

Using play money to pay for things,
counting money, totalling

20

Money tables (1)

Practice adding 50p coins and 25p coins
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Introduction
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21

Making ten (1)

Finding change for Rs. 10

22-23

Finding totals (2)

Practice adding amounts of money
mentally and on paper

24

Chai and samosa (1)

Practice finding cost of multiple units
informally

Total number of periods: 9
New words and
phrases

pencil print, money purse, play money, total amount, change, bill
Materials Needed
Children need to make pencil prints of the play money (see page TWB 14 -15) and a
‘paper purse’ to keep the money in.

Making money
pages 14-16

Learning objectives
 Identify the value of different coins and notes
 Make up an amount of money by using
different coins

14
Making money
How to make a money purse:

1

Children will learn to do arithmetic with money only
by using play money. So encourage them to take
pencil prints of coins and notes from the screen
printed page on the inside backcover of the book.
This section also describes them how to make a
simple money purse.
The table at the end of page 15 is difficult for the
children to fill all by themselves. They will need an
adult’s help to fill it. We have included it on this page
so that they learn how to keep track of how much
money they have. Also, they will love filling up the

Take a sheet of paper (a page
from an old magazine).
Fold it along its length in half.

2

Fold a part of the length inwards like in the figure

3

Fold the remaining part of the length in half.

4

Insert the folded part as in the figure.

5

Fold and unfold the top part and cut the corners.

6

Fold the first layer of the flap inwards to
make an envelope. You can fold the
next two layers also inwards to get two
pockets.

7

This is your money purse.
Decorate it and write your name on it.

14
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table and finding out how much they have. For the
exercises on page 16, call out amounts of money and
have children draw coins for these amounts in their
notebooks or in the text-cum-workbooks. There can
be more than one right answer to these questions.
You can record the different answers on the
blackboard and ask the children to compare them.
Remind the children that real money cannot be made
so easily by drawing or printing! It has to be earned.

How to make money:
On the inside of the back cover of the
book, you will find prints of different
coins and notes.

Make paper prints of these by rubbing
with a pencil. (Use a hard surface, like a
table or another book, for support while
making paper prints.)

Then cut out your coins and notes and
keep them in the purse.

After you have made enough money,
make separate piles of each kind of coin
or note.
Count how many coins or notes of each
kind you have.

Take the help of an older person to fill up the table and find out how
much money you have.

5p×

= Rs

Rs

10 p ×

= Rs

Rs

2 ×

= Rs

25 p ×

= Rs

Rs

5 ×

1 ×

= Rs

50 p ×

= Rs

Rs 10 ×

= Rs

Total

= Rs

= Rs

15

15
16

Take the coins out from your money purse for each of these amounts.
Use as few coins as possible.

35 p, 40 p, 45 p, 55 p, 60 p, 65 p, 70 p, 75 p.
Draw the coins that you took out.
Example

40p

How much money is this?

100 paise!

16

One rupee!

UNIT 9

From the tacher’s log
In the previous class, I had shown them how to
make the pencil prints and the money purse. I
had asked them to make these at home and
take an older person’s help to fill up the table
of how much money they had. In the class I
took Javed’s book and copied his table on the
blackboard. Next to the table I drew pictures
of the coins he had made.
5p x 5
= Rs 0.25 → 5 5 5 5 5
10p x 5 = Rs 0.50 →
25p x 8 = Rs 2.00 →
50p x 10 = Rs 5.00 →
Then I counted the money for each pile of coins.
For example, for the 5p coins I counted: 5, 10,
15, 20, 25… and verified that the amount was
correct. All the children did not fully understand
what I was doing but they had a rough idea.
I then called out different amounts of money
and asked the children to take these amounts

Notice the difference between
the five paise coin and
the five rupee coin.
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out of their purses. They recorded the amounts
by drawing the coins in their note books. I
encouraged them to draw simplified coins and
notes.

Rupees and paise
How many 50p coins make a rupee?
Do you know why two 50p
coins make a rupee?
A rupee is the same as 100 paise.
We say ‘One rupee equals 100 paise’.
We write Rs 1 = 100 p .

Rupees and
paise
pages 17-18

Learning objectives
 Learn to convert rupees to paise and vice versa

How many paise?

 Learn to use decimal point in writing rupees
and paise

Rs 1 =

Rs 10 =

Rs 90 =

Rs 2 =

Rs 15 =

Rs 99 =

Rs 4 =

Rs 20 =

Rs 100 =

Rs 5 =

Rs 48 =

Rs 200 =

Rs 9 =

Rs 60 =

Rs 500 =

300 p =

1000 p =

3000 p =

600 p =

1200 p =

5700 p =

800 p =

2300 p =

6500 p =

How many rupees?

 Write the total value of different coins put
together

How much money is this?

We say ‘one rupee fifty paise’
and write ‘Rs 1.50’

 Find different ways of making one rupee using
coins of different kinds

How many paise are there in Rs 1.50?

17

Many children know that two 50p coins make a
rupee. But they don’t know why this is so – that a
rupee equals 100 paise. The conversion exercises on
page 17 help to reinforce the relation between rupees
and paise.
When the children show a combination of rupees
and paise, for the first time they begin to use the
decimal point. Writing amounts of money provides
a natural and familiar context for the use of the
decimal point. At this point it is not necessary to
explain decimal numbers. Children are not yet ready
to understand the complex place values in a decimal
number. Decimal numbers will be introduced more
systematically in class IV. However, in class III,
children begin to use decimal numbers for showing
amounts of money and lengths. After the children
become comfortable with using the decimal point
to show Rs and p, point out these relations:

17
18
Write the amounts shown here.
= Rs 2.50

= Rs
= Rs

= Rs

How many paise?

Rs 1.50 = 150 p

Rs 3.70 =

Rs

Rs 1.05 =

Rs 12.80 =

Rs

0.10 =

Rs 2.50 =

Rs 0.50 =

Rs

42.95 =

Rs 2.05 =

Rs 0.05 =

Rs 199.95 =

40 p = Rs 0.40

365 p =

4005 p =

65 p =

640 p =

2705 p =

25 p =

1250 p =

105 p =

95 p =

2495 p =

5p =

0.75 =

How many rupees?

Just one rupee
In your notebook show as many ways as you can of making one rupee.
(You can see an example here.)

18
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Half a rupee = 50p = Rs 0.50
One and half rupees = one rupee and 50p = Rs 1.50
Two and a half rupees = two rupees and 50 p = Rs 2.50
Some children will have difficulty with showing amounts less than a rupee using the
decimal notation. Explain how we use ‘0’ for such amounts (eg. Rs 0.75).
Another difficulty faced by children is how to show 5p using the decimal notation. There
is a tendency to write Rs 0.5 instead of Rs. 0.05. Similarly they will tend to make error in
writing Rs 1.05, Rs 2.05 and so on.

Paying up
page 19

Learning objectives
 Use play money to pay given amounts
 Find totals of amounts using play money
In this section children pay for different things by
using the play money that they have. Rather than
find the total amount by using the addition
procedure, we encourage them initially to use play
money to add amounts. This provides the concrete
foundation for the skill of mentally adding
amounts which is essential in daily life. Encourage
children to pay for different things and find the
total by putting all the money together. As they
become more confident, encourage them to find
the totals by adding the amounts mentally. Using
vertical column addition to add amounts will be
introduced later on in the unit.

19
Paying up
You have to pay for these things.
Take out the money from your purse and put it on the pictures.
Write the total amount in the blanks.

Total = Rs

19

UNIT 9

To help the children find different ways of making one rupee, give them clues: use only
50p coins, or only 20p coins, or use only 10p and 50p coins, etc.
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Money tables
page 20

Learning objectives
 Learn the multiples of 50p and 25p

Money tables
Table of 50p

 Reinforce conversion between rupees and paise
When we were teaching children about money, we
found that they had trouble in adding up several
units of 25p or even of 50p. Children need to know
the multiplication tables of 50p and 25p at least
up to the first few multiples. This is easy for them
to learn, especially when they have concrete
objects, in this case, play money, at hand. So we
encourage them to build the multiplication tables
for 25p and 50p and to memorize the pattern of
these multiples. Children also enjoy drawing the
coins and making up these tables.
The last exercise on page 20 is aimed at
familiarizing children with building up an amount
of Rs 10 using different notes and coins. This is a
preparation for the next section.

Tables of 25p

1 . Continue these tables in your notebook.
2 . Show different ways of making Rs 10. (Draw pictures in your notebook.)
You could for example make Rs 10 by
* Using coins of 3 different kinds
* Using coins of only two kinds
* Finding other ways of making Rs 10.

20

20
21
Making ten
An elephant ride costs Rs 10 .
Anagha, Chunindar, Geeta
and Mini don’t have enough
money to have a ride.

Making ten
page 21

Learning objectives
 Learn to add amounts to make Rs 10 and to
find the change for Rs 10

Add some money to each
one’s purse so that they
have exactly Rs 10 .

Rs 2.50 +

=

Rs 6.75 +

=

Rs 5.25 +

=

Rs 7.50 +

=

How much change?

Knowing how to find change for Rs 10 is an
important skill that children should acquire. This
section focuses on ‘making ten rupees’. The
exercises in this section have to be done with play
money and not by paper calculation. In the first
‘elephant ride’ exercise, children add money to
make up the total to Rs 10. They count forwards
from the amount shown (say, Rs 2.50) by adding

Imagine you are the shopkeeper.
The children buy different
things. But each of the children
gives you a 10-rupee note.

Draw how much change
you will give each child.

21
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For the second exercise of finding the change for
Rs 10, they can use the same technique: add
amounts and count forward till they reach Rs 10.
This is how most people do it in real life too!
Finding totals
pages 22-23

Finding T
otals
Totals
Find the totals for each picture without using money from your purse.

Rs 4.50

Rs 6

Rs

9.7

=

Rs 7

5
Rs

Rs 34

12

=

Eating out
Tuttu went to Hotel Samrat and had a big meal.

Learning objectives
 Add amounts of money mentally and by
writing in columns

Here is a bill for what Tuttu ate. Fill in the correct amounts.
Find the total amount that he has to pay.

Add the amounts like you add numbers
Use the space left for carryovers.
Rs

2 Idly

 Prepare a simple bill

Paise

16 00

2 Vada Sambar
2 Samosa
1 Lemon Juice

For the first exercise on page 22, encourage your
pupils to find the totals by adding mentally. If they
find this difficult, ask them to write the amounts
down and add. They can add only the rupees first
and then add the paise to the total.
Ask the children to prepare the bills for different
children at the restaurant. Show them how to write
the amounts in rupees and paise, and how to use
carryover to add the amounts.

Total

22

22
23

Anagha and Javed are also eating a meal in Hotel Samrat. Please order what they
are going to have. Make a bill for each of them. The bill should show what they ate,
how much each item cost and the total.

Anagha’s bill:

Chai and samosa
page 24

Learning objectives
 Find multiples of Rs 1.50 and Rs 2.50
Javed’s bill:

 Use the table for finding multiple costs
It is useful to know the pattern of costs for multiple
items. Putting the costs in table form makes the
pattern clearer.
23
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money from the purse till they reach Rs 10. Then
they record the amount of money that they have
added.
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You can also use the table to find the cost of more
items by addition. For example the cost of 5 cups
of tea is the cost of 3 cups plus the cost of 2 cups.
The cost of 8 cups is twice the cost of 4 cups, and
so on. Give the children simple problems like this
to solve by adding amounts in the table they have
made. This table is also useful in identifying
multiplicative relations. For example, ask the
students to first guess and then verify that the cost
of 4 cups is double the cost of 2 cups. Can the
students now find other ‘doubles’ in the table?
Discuss other multiplicative relations such as ‘3
times’, ‘4 times’ etc.

Chai and samosa

Rani and Javed are having a
cup of chai each. A cup of
chai costs Rs 1.50 . How
much do they have to pay?

As they are having chai, Eti joins them.
He too has a cup of chai. How much
do they now have to pay? (You can
use your money to find out.)

If four children have a cup
of chai each, how much
will they have to pay?

Make a table like the one shown below of
the cost of cups of chai upto 10 cups.
Use your play money to find the cost of
cups of tea.
Cost

The cost of a samosa is Rs 2.50.
Make a table of the cost of samosas
upto 10 samosas.
Cost

Number of
cups of tea

Rs Paise

Number of
samosas

Rs Paise

1

1 50

1

2 50

2

3 00

2

5 00

3

4 50

3

7 50

24

24
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Length

In this unit children will
 learn to read the centimetre scale
 make a scale and use it to measure lengths
 learn the relation between centimetre and metre
 make a metre rope and use it to measure length
 draw a map of the classroom
 estimate lengths and distances.
 use a ten metre rope to measure distances.
Introduction

Sections in this unit

As we mentioned in the overview of the measurement units, children learn about
length by actually measuring length. For this, they should know to hold a scale properly
against the object and how to read off the length. They use the scale to measure the
length of small objects. For bigger objects they use a metre rope to measure the length.
They measure their height and arm spans. The metre rope has 10 cm markings on it.
So using the metre rope together with the scale that they have made allows them to
measure the length in metres (m) and centimetres (cm).

Page No. Sections (no. of periods)

Topics

26-27

Reading the scale (1)

Learn how to use centimetre scale

28

Making a scale (1)

Use scale to measure length in centimeters

29

Insect pathways (1)

30

How long, how wide? (1)

31

Measuring by the metre (1) Measuring length in metres and centimetres

32

Making a metre rope (1)

33

My measurements (1)

34

Guess how long (1)

- do Estimate whole centimeter lengths

Estimating length
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35

Drawing a map (1)

Map-making

36

How far can you throw? (1)

Measuring length in metres and centimetres

Total number of periods: 10

length, scale, centimetre, path, metre, metre rope, measurement, map, distance, how
far
Materials needed
 In this unit, each student will need a piece of string or a thin rope to make a 1m
rope. Choose a rope that does not stretch when pulled.
 On page TWB 28, there is a description of how pupils can make a 10cm scale by
taking a pencil print of the scale on the inside back cover.
 The ten metre rope need not be made by all students. The teacher can make one
or two ten metre ropes, which can then be used by all the children. (See page
TWB26).
Some frequently asked questions (FAQs)
Is it necessary for the children to make a paper scale? Can they not just use a plastic
scale?
The more the children interact with the material that they are learning, the more
effective is their learning. When they make the scale they observe how the markings
are numbered and become more familiar with the scale. The paper scale can be
carried around in the pocket, so they can use it to measure all sorts of objects that
they encounter.
Is it not necessary to tell the children about millimetres when we ask them to mark
6.5 cm.?
In this unit, we have introduced the children only to centimetres and metres. In time

UNIT 10

New words and
phrases
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they will learn about millimetres, but not in class III.
It is not difficult for them to understand that we use
6.1, 6.2, 6.3... and so on to indicate lengths that are
between 6 cm and 7 cm. If we also introduce the
millimetre, we may overload the children with too
many new concepts. Moreover using centimetres up
to the first decimal point has an advantage. It
provides a natural context in which children can use
the decimal point. So we have postponed
introducing the millimetre to later.

Reading the scale
Chunindar, Rani and Mini measured
the lengths of their pencils.
Whose pencil is the longest?
Whose is the shortest?

Write the length of each pencil next to it.

Chunindar

‘cm’ means
‘centimetre’.

Rani

Mini

You can use a measuring scale to measure these pencils.
A Scale looks like this

The important point here is that children must use
the scale; they must make actual measurements and
take interest in measuring.

Rani’s pencil is longer than
6 cm but shorter than 7 cm.
Using the smaller marks, we
find that it is 6.5 cm.

26

Reading the scale
pages 26-27

Learning objectives
 Read a graduated scale correct to 0.1 cm.

26
27

 Align the scale correctly for measuring length
Children learn fairly quickly to read the marks on a
scale. But first they will need an explanation. You
could explain the markings by drawing a scale on
the blackboard. Similarly, they may need to be told
that in order to measure lengths, we must align the
‘0’ mark on the scale with the edge of the object.

The children wanted to check how long Mini’s pencil was.
Chunindar measured it like this.

Rani measured it like this.

Mini measured it like this.

Making a scale
page 28

Learning objectives
 Become familiar with markings on a scale

Is any of them measuring the length wrongly? Why?
What is the correct length of the pencil?

Draw dots and mark 2.3 cm, 4.6 cm, 6.5 cm and 8.4 cm on the scale.

 Use the scale to measure lengths in centimetres
By making a pencil print of the scale printed on the
inside back cover of the text-cum-workbook,

Mark 1.8 cm, 5.9 cm, 3.4 cm and 7.2 cm on the scale.

27
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Once children make a paper scale, they can carry it
in their pockets and use it to measure the length of
different objects. The exercises for measuring the
border design strips are simple and interesting.
Insect pathways
page 29

Learning objectives
 Use the scale to measure length in centimetres

Making a scale

On the inside of the back cover,
you will find a print of the scale.

Take a blank sheet of paper. Make a print of
the scale in the middle of your sheet of
paper.

Fold the paper like in
the figure.

1
2
3

Carefully mark numbers on the lines. Will you start from ‘ 0 ’ or from ‘1 ’?
Now you have a paper scale which you can carry in your pocket.
Use your paper scale to measure the length of these border design strips.

28

 Add lengths to find the total length

28

In this section children measure the length of
different line segments and add them up to find
the total length. It is important to show children
how to add two lengths on the black board before
they start the exercises. A lot of time will otherwise
be wasted.

29

From the teacher’s log
I first drew on the blackboard an insect
travelling on a path made of two line
segments. I asked the children, how will I find
out how far the insect has to go to reach the
end of the path?
Some of them said, by measuring the length.
I held a scale next to the drawing and asked

Insect pathways
Use your scale to find the distance the insect would have to walk to
reach the end or to return to the starting point?
(Add the lengths like you add numbers.)

An ant is going from one corner
of a book to the opposite corner.
Which is the shortest path?
Measure and find out how
long it is?

MA
THS
MATHS
BOOK

If the ant walks along the edge,
how long will the path be?

29
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children become more familiar with the markings
on the scale. If the numbers on the print are not clear,
ask the children to write over them. This makes them
notice how the numbers are placed. They learn that
there are ten divisions or ten small spaces between
two big marks. The ten small spaces make one
centimetre.
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them how they would measure. I said that the line is bent. One of the children
came up and showed how we could first measure the first segment and then the
second.

carry over

2.6

cm

1.5

cm

+

I repeated this clearly for the other children showing how we could measure the
lengths of the two segments separately. I stressed that for the second segment,
they should again start from the ‘0’ mark on the scale. Then I wrote the
measurements next to each segment. How will you find the total length, I asked.
One child said, by adding. I agreed. I told them that we add the lengths just like
numbers. We make sure that the points come exactly below each other and there is
space for carry over. I showed them how to add the lengths. I repeated this with
two more examples and then I let them do the exercises on page 29.
One or two children wrote 4.7 cm while actually the length they measured was 3.7
cm. They were probably reading 4 because it was closer to the 3.7 mark than 3.
Some children made mistakes for the fourth diagram (quadrilateral). One of the
lengths was a whole number while adding the four lengths some had aligned the
numbers to the right. I explained to them that 3 cm is actually 3.0 cm and showed
them how to align the decimal point while adding.
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page 30

Learning objectives
 Use a scale to make measurements
 Estimate whole centimetre lengths
Children continue the use of a scale to make
measurements in this section. In the estimation
(guessing whose pencil it is) exercises on page 30
encourage them to answer the questions without
using a scale and the finally to verify their answers
using a scale.

Measuring by the
metre
page 31

How long, how wide?
Measure these and write your measurements down in your notebook.
The length of your span

Your notebook (the longer side
is the length, the shorter side is
the width).

Your pencil box (it has
length, width and height).
Chunindar’s pencils are exactly 5 cm long. Rani’s pencils are exactly 4 cm long
and Mini’s pencils are exactly 6 cm long.
Try and find their pencils without using a scale. Draw a line connecting the children
to their pencils.

Learning objectives
 Introduction to ‘metre’ as a unit of length
 Learn the relation between metre and
centimetre
In this section, the length of the path measured
along the bold line that the ant takes is 100cm or 1
metre. Different children may obtain slightly
different length measurements. You can tell them
that the lengths are all whole centimetres and so
they can ignore the small variations. The lengths
of the segments in order are 10cm, 5 cm, 15cm, 5
cm, 20 cm, 15 cm, 15 cm, 5 cm and 10 cm.

30

30
31
Measuring by the metre
The ant is carrying a grain
of rice deep into into its
nest. Find how far the ant
has to go.
Measure carefully.

How far did the ant have to travel?

cm.

100 centimetres is the same as 1 metre.
So the ant had to travel

m.

31
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How long, how wide?
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Making a metre rope
page 32

Learning objectives
 Become familiar with the unit ‘metre’

Making a metre rope

 Measure length using the metre rope

Get a thick jute string. Make two knots
on the string so that the length of
string between the knots is one metre.

 Know how many centimetres is a half metre
and a quarter metre
Note: Children need to bring a thick jute string or
a thin rope at least one and a quarter metre long to
the class. The rope should not stretch in length
when pulled.
The metre rope can be made easily and carried in
the pocket. This allows children to measure all
sorts of objects that they encounter. The 10 cm
markings on the metre rope are important, they
allow children to measure lengths in metres and
centimetres. At this stage, let the children write the
lengths down separately in metres and
centimetres, (for e.g. 1m 25 cm) without using the
decimal point between metre and centimetre.

Find a metre scale or a measuring tape. A metre scale is a wooden or steel scale
which is one metre long. It has markings showing centimetres.

Mark 10 cm distances on the rope with a pen.
This is your metre rope.

Use the metre rope to find out which of these things are longer than
a metre.
Length of your desk

Length of your bench

Width of your desk

Length of the blackboard

Height of your desk

Fold the metre rope in half. How long is it now?
Half a metre is

cm.

Fold the metre rope again in half.
How long is it now?
of a metre is 25 cm.

32

32
33
My measurements
Use a metre scale or a metre rope and take the help of a friend to make these
measurements.
Mark your height on the wall and measure it in metres and centimetres.
Measure your arm span.

My measurements
page 33

Learning objectives
 Measure length using the metre rope and the
metre scale

Raise your arms above your head and measure
your height upto your fingertips.

 Convert whole metres into centimetres and vice
versa
From the teacher’s log
Although the children had begun to use the
metre rope, they still did know how tall a
metre was. I held the metre rope and asked
them if there was anybody in the class who

Make a table of your own
measurements in your diary.

How many cm?

1m=

cm

5m=

2m=

cm

10 m =

cm
cm

12 m =

cm

20 m =

cm

1 m=
2
1 m=
4

cm
cm

How many metres?

100 cm =

m

600 cm =

300 cm =

m

1000 cm =

m
m

1500 cm =

m

1200 cm =

3000 cm =

m

50 cm =

m
m

33
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was less than one metre tall. They all pointed to the shortest boy. I measured his
height and we discovered that he was more than 1 m tall. By then everybody wanted
to measure their heights. I measured the heights of a couple of students and showed
the class how this could be done using the metre rope and the scale in combination.
Then I let the children make small groups and go to different corners of the classroom
to measure their heights. I also told them to measure their hand spans and their
arm spans and to record this in their notebooks.

page 34

Learning objectives
 Learn to estimate lengths in metres
From the teacher’s log
First, I did the estimation exercise with the
whole class. I chose one wall of the classroom.
I held the metre rope in my hand and asked
the children to guess how long the wall was.
I told them to write down their first guess.
Then I placed the rope at one end of the wall
and asked the children to make a second
guess. I told the children to write their second
guess separately and not to rub out their first
guess. Then I measured the length of the wall
using the metre rope. It was more that 6
metres. Some children came closer to read
the length. They said the length was about 6
metres and 30 centimetres. (Actually it was
a little more, but I was satisfied with 6m 30
cm.) I asked the children to write down the
measurement in their notebooks.
After this the children made groups of four
or five and estimated and measured the
lengths of the other walls in the classroom.

34
Guess how long
Guess in three steps:
Step 1 Hold a metre rope in your hand. Look at the edge where one
wall of your classroom meets the floor. Guess how long the wall is by looking at the edge. Write your guess down.

My first guess:

Step 2 Place the metre rope along the edge at a corner. Now try
to guess how long the wall is.

My second guess:

Step 3

Measure the length of the wall using your metre rope.

My measurement:

34
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Guess how long
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Drawing a map
page 35

Learning objectives
 Draw a map of the classroom
The children will have fun spotting the different
locations on the school map.
From the teacher’s log
I asked the children if they had seen maps.
They said yes, and said that they had seen the
map of India. I told them that we can find
the position of different states and cities in
the map of India. The map on page 35 shows
a school. I asked them to identify the different
objects shown in the map and asked them
questions like ‘which two objects are farthest
from each other?’. ‘Which two are the
nearest?’. ‘ Which object is farthest from the
entrance?’ and so on.
Then I told them that we were going to have
a map of the classroom. I drew a rectangle
on the board and indicated where the door
and the blackboard were. Then I called some
students to draw lines to show the rows of
benches and to mark their seating positions
on the map. Surprisingly none of the students
made a mistake in marking their position. I
then rubbed out the map on the board and
asked the children to imagine and make a map
of the classroom in their own notebooks. I
asked them to also mark their positions and
the distance to the nearest wall from where
they were seat.

Drawing a map

Here is a map of the children’s school. Find and label these places: classrooms,
playground, flagpole, road, bus stop, pond, toilets, kulfiwala, banyan tree.

Imagine that you have opened the roof of
your classroom and you are looking at
everything from the top.
Make a map of your classroom.
Show how long the walls are.
Mark where you are sitting in
the classroom.
How far are you from the
nearest wall?

35

35
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How far can you
throw?
page 36

Learning objectives
 Measure short distances in metres
36

From the teacher’s log
I took the class to the ground and divide them
into two groups. I had the second group stand
standing some distance away from the first.
Three children in each group were catchers. I
made sure that a equal number of girls were
also included among the catchers. The others
in each group stood in a line and took turns
to throw the ball towards the other group.
When they had played for about 5 minutes. I
called them all together and took out 10 metre
rope. I asked them to guess how long the rope
was. One of the boys said ’10 cm’. I reminded

How far can you throw?
Take your teacher’s help and make a rope which is 10 m long.
(Tie two knots so that the distance between the knots is 10 m. Mark distances
of 1 m on the rope with a pen.)

Go out into the ground or an open place. Mark a line on the ground for you to
stand and throw from.
From this line at a distance of 10 m draw another line. At a distance of 20 m draw
another line. Similarly draw lines at distances of 30 m, 40 m and 50 m.

Throw a rubber ball from the throwing line. Mark the place where the ball lands.
Measure how far you threw the ball using your 10 m and 1m ropes. Take turns and
find out how far you can throw the ball.

How many steps?
Walk normally from the throwing line to the 50 m line and count the number of
steps.
I can cover 50 m in

steps.

How many steps would you take to cover 100 m?
How many steps would you take to cover 25 m?

36

UNIT 10

Map of classroom showing a student’s place. The blackboard, door, windows and
benches are also shown. The map is a hybrid of top view and front view.
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him that the small scale that they made was 10 cm. He immediately corrected
himself and said ’10m’. I then told them to watch carefully what I was doing.
Taking the help of one of the students I marked a starting line and smaller lines at
a distance of 10m, 20m, 30m, 40m and 50m. I asked the students to describe what
I had done...
I then called out some roll numbers at random and asked the children to throw the
ball as far as they could. Each time we marked the spot where the ball fell without
bouncing and measured the distance using the 10 m rope and 1 m rope. Some of
the boys managed to throw beyond 35 m, but none could cross the 40 m line. The
girls could only throw to distances less than 15 m. They recorded the distances they
threw the ball in their notebooks in a table.
After this I had the students walk in groups of 3 or 4 from the starting line to the
50 metre line and count the number of steps they took. They had to write down the
number of steps and also find the number of steps they would need to cover 100m
and 25m.

UNIT 11

195

196
U N I T

1 1

Weight

In this unit children will
 understand the concept of weight as a downward pull
 use a simple one-pan balance to compare weights
 learn about the standard units of weight: gram and kilogram
 read and understand weight markings on wrappers of articles sold in shops
 use a two-pan balance to make simple weights and to weigh objects
 find the total of different weights.
Introduction

In unit 9 of Small Science textbook for class III, children learn about weight and use informal
units to weigh small objects. It is better to do Unit 11 in the maths book together with
unit 9 of the science book, or to do it after unit 9 in the science book has been completed.
In this unit children consolidate their intuitive understanding of ‘heaviness’, which is a
downward pull. They use a simple one pan balance suspended from a rubber band that
embodies this intuitive idea and also allows them to roughly compare weights.
Next, they learn about the basic unit of weight - gram, by examining empty wrappers
used to package articles that are sold in shops: soap, toothpaste, biscuits, oil, bread, etc.
We have included instructions for making a simple two-pan balance that is accurate
and sturdy. We expect that teachers will make a few balances for their class, taking
help from other teachers and perhaps older students. You can also encourage children
to make these balances at home taking help from a parent or another family member.
Children work in groups and use the balance. It is very important that they actually
use the balance to make weights and to weigh objects. So you need a few balances in
the class, about one balance for every five to ten students. If your class is very large
split the class into two groups. One group can form smaller groups and work with
the balances, while the other group works on some other topic.
Through the activity of making weights, and through the exercises children learn to
add weights to find the total weight. They also learn about ‘kilogram’ and the relation
between gram and kilogram.
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Page No. Sections (no. of periods)

Topics

38

Heavy, heavier (½)

Concept of weight, rough comparison

39-40

A simple balance(½)

41

Fun with wrappers (1)

Familiarity with standard units ʹgʹ and ʹkgʹ

42-43

A better balance (1)

Weighing with the balance

44-46

Making weights (2)

47

Balancing weights (2)

Adding and subtracting weights

48

Buying one kg (½)

Relation between ʹkgʹ and ʹgʹ

49

How heavy? (½)

Weighing in the balance

50

Make a kg (1)

Adding weights

- do -

- do -

Total number of periods: 9
New words and
phrases

heavy, heavier, heaviest, weighs more, weighs less, light, lighter, lightest, weighing
balance, gram, kilogram, weights
Materials needed
For this unit you will need the following:
 Simple one-pan balance: four to five for the class to be made by teacher (See TWB39)
 Two-pan balance: four to five for the whole class to be made by teacher (See TWB42)
 Wrappers, empty cartons, packets, etc. to be collected by teacher and students
(page TWB41) a couple of weeks before Unit 11 is started.
 A lump of clay or atta: for conservation of weight activity (page TWB43)
 An old 50p coin, Small plastic bags, sand, rubber band to make weights. (Page TWB44).
 A bucket with stones or other objects: Used to illustrate concept of weight (see
page TWB38)

UNIT 11

Sections in this unit
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Some frequently asked questions (FAQs)
Can one not use a regular balance instead of making a balance?
A regular balance used in shops and by hawkers is expensive. Many schools may not
be able to buy several such balances. But several balances are necessary if children
have to work in groups and actually use the balance. So we have designed a simple
and inexpensive balance, which is also sufficiently accurate.
Why do children need to make weights?
One reason is that weights are also fairly expensive. Another reason is that making
weights is an excellent activity for strengthening children’s concept of weight and
mass. They learn about conservation of weight (for example, that it does not change
by interchanging the contents of the left and right pan or by breaking up the object
into parts) and about addition and subtraction of weights.
Heavy, heavier....
page 38

Learning objectives
 Understand ‘heavier’ as a downward pull
 Learn the vocabulary associated with
comparing weights
From the teacher’s log
I borrowed a bucket from the ‘cleaner auntie.’
I put a few large stones in the bucket and
brought it to the class. I removed the stones
from the bucket, leaving only one stone inside.
I called the children one by one to the front
and asked them to lift the bucket. It was easy.
Then I put back all the stones in the bucket
and asked them to lift it. This time they had
to struggle to lift it.
I asked them why is it more difficult to lift

38
Heavy
Heavy,, heavier ...
Pour two mugs of water in
a bucket and try lifting it.
Easy, isn’t it?
Now fill half the bucket and
try lifting it. What happens?

This time the bucket is heavier.
It weighs more. It pulls your hand down
more because it has more weight.

Pick up a stone and stretch out your hand. The weight
of the stone pulls your hand down. Pick up a much
bigger stone and stretch out your hand. Because the
weight is more, it pulls your hand down more.

Make pairs of objects (a pair is a group of two): a book and a stone, or two stones,
or a pencil box and a book. Try to guess which object in each pair is heavier.

heavy, heavier, heaviest

light, lighter, lightest

weigh, weighs more, weighs less, weight
7 Note to teacher: It is better to do this unit after you have done chapter 9 in the Small Science textbook for class 3.
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the bucket now? Some said, ‘it has more stones’. Some others said, ‘it has more
weight.’ I agreed that it weighed more and asked, ‘What does that mean?’ The
children did not answer. I asked them ‘What do you feel when it is heavier?’....
Asking questions in this way I tried to communicate to them the idea of weight as
a downward pull.
I asked children to lift different stones in pairs and compare their weights. We
practiced using the words listed on page 38. The use of words like ‘weighs’, ‘weighs
more’ was unfamiliar to the students and I encouraged them to use these words.

pages 39-40

Learning objectives
 Use the simple one-pan balance
 Arrange groups of three objects in order of
weight
As we said earlier, we do not expect the children
to make a simple balance in the classroom. The
teacher can make one or more balances and
demonstrate how the balance can be used. The
children can then use the balance by themselves.
We tie a small stone or a piece of chalk to a string
and hang it separately next to the simple balance.
(see picture on page 39) We also make 5cm marks
on the string starting from the position of the pan.
This helps us in checking how far the pan has gone
down after placing objects in it.
From the teacher’s log
I took two of the stones from the bucket and
asked the children which stone was heavier.
They pointed to the bigger stone. I placed the

39
A simple balance
To make the balance, you will need a
small plastic plate or a plastic lid, a
big rubber band (not very old), a
stick, a needle and some thread.
Take an older person’s help to make
the balance.

1

Make 3 holes in the plastic plate
by heating a needle and tie
threads like in the figure.

2

Make a knot on top so that the plate hangs flat when you
hold it by the knot. This is your weighing pan.

3

Cut open the rubber band
and tie one end to the knot.
Tie the other end of the rubber band to a stick and hang
it from a table or a window
ledge

4
Tie a small stone to a
string and hang it next to
the pan like in the picture.
Mark the position of the
pan on the string and add
some more marks which
are 5 cm apart.
The string helps you to
check how much the pan
goes down.

39

UNIT 11

A simple balance
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smaller stone in the pan of the balance and
asked one of the children to count how many
marks the pan had crossed. I placed the bigger
stone in the pan and asked another child to
count how many marks the pan had now
crossed. I asked the children why does the
pan go down more when the heavier weight is
put in the pan. Some of them said exactly
that I was hoping to hear ‘ because the heavier
stone pulls the pan down more’.
I then took a stone and a duster and placed it
in front of the children. The stone was smaller
than the duster but it was not easy to judge
which was heavier. The children were now
unsure. I said, let us check, and placed the
objects in the balance one after the other...
Next I took three objects, a different stone, a
duster and a notebook and asked the children
which was the heaviest and which the lightest
and which the one with in-between weight. I
put all the objects one by one in the balance
and let the children see how much the balance
went down each time. Some children were able
to put the weights in order after I had
demonstrated just once. For the others, I had
to repeat the weighing till they were confident
about the order of the weights...

Put a stone in the pan.
What happens?

Now put a heavier stone in the pan. What happens?

Why is it different
when you put the
heavier stone?

Use the simple balance to find which object is heavier in the pairs of objects that
you made earlier.
Make groups of 3 objects. Using the simple balance, arrange the objects in order of
weight: first the lightest, then the one with in between weight, then the heaviest.
Look at the picture and tick which of the sentences is true of the three objects shown.
1. The ball is the lightest.
2. The book is the heaviest.
3. The stone is lighter than the book.
4. The book weighs more than the ball.
5. The stone weighs more than the ball.

A

B

C

7 Caution: The simple balance is not accurate. The rubber band does not always stretch to the same length even if the weight is the
same. But it still allows us to roughly compare weights.

40

40

201

page 41

Learning objectives
 Familiarity with the standard unit of weight:
gram

F
un with wrappers
Fun
Collect as many empty wrappers, containers, cartons, packets, boxes, etc., as you
can. Bring them to the class.
Read the numbers written on the wrappers, containers, etc. You may find numbers
like 50 g, 100 ml, etc.

 Estimate the weight of common articles by
looking at the wrapper / container.
As we said in the introduction, children learn a lot
about measurement units by reading the numbers
written on wrappers. You need a good collection
of empty wrappers and containers. It takes time
to build this collection. You should start collecting
these at least a couple of weeks before starting Unit
11. You can also ask children to bring empty
wrappers and containers from home. The game of
guessing weights from wrappers can be played
from time to time in the class.
Many wrappers have other numbers printed on
them. They may contain the date of manufacture
and the expiry date. They may also contain a list
of ingredients and the composition in which the
ingredients are put together. All these are
potentially interesting information for children.
Sometimes, the batch number is also printed on
the wrapper. This does not mean anything to the
customer, but helps the manufacturer in
identifying the article, for example, when there is
a complaint about a defective article.

50 g means 50 grams. It tells you how heavy the thing inside the wrapper was.
Notice that containers for liquids are usually marked in ‘ml’: 100 ml, 200 ml, etc.
This tells you how much liquid there is. It is easier to say how much liquid there is
by volume. You will learn about volume in the next unit.
What other numbers do you find on the wrapper? Discuss with your teacher and
with others and find out what all the numbers mean.

Guess how much.
Make two teams. Keep a pile of empty wrappers in front of the class. One student
from team A goes, picks up a wrapper, say a toothpaste packet. Team B has to guess
how much the packet contained - 50g, 100 g, 500 g, etc. If the guess is correct, the
team gets one point. If the guess is wrong, team A gets a chance to earn a bonus
½ point. Both the teams take 5 turns each.
7 You will need a collection of empty wrappers, cartons for this section.
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A better balance
page s42-43

Learning objectives
 Compare and seriate weights using a two-pan
balance
 Reinforce understanding of conservation of
weight (mass).
It is very important, for work to be done in this
section and in the later ones that children have an
opportunity to use the balance on their own,
working in groups. A few balances need to be made
before hand and kept ready for the activity.
From the teacher’s log
I made five balances taking the help of another
colleague of mine. I had hung the balances from
the windowstills at different corners of the
classroom.
Since my class had 50 children, I made two
groups of 25 each. I had the first group work
on measuring the length of different objects
using the meter rope. The second group had to
use the balances. I went around to the different
groups explaining how to find which object in a
pair is heavier and what happens when the
weights are equal.
After the children had used the balance for some
time in groups, I called them together and
demonstrated how we could use the balance.
I had chosen three articles with slightly different
weights: a stone, a duster and a notebook. I
asked the children which was the heaviest,
which the lightest and which the one with inbetween weight. The children were unsure of

A better balance
How to make a better balance:
This balance is much better than the simple one you made first.
You will need a one-foot wooden or
plastic scale, two pans like the ones you
made for the simple balance, strong
twine or string and a thick needle.

Take the help of an older person to make the balance.

1 Mark the middle point of the scale and make a small hole using a nail.
(Use a hot needle for a plastic scale.)
Your needle should move freely inside the hole.
Make two more holes at the end of
the scale. The holes should be
equally far from the centre.

2

Put the thick needle through the hole
in the centre. Hang it by tying twine
on both sides of the scale.

3

Hang the pans from the two holes at the end.

When the pans are empty, the
scale must be horizontal. If it
tilts to one side, hang paper
clips or stick a bit of clay to
balance the pans.
Stick some clay at both ends
of the needle because the
ends are sharp.

7 It is essential to use balances and weights for this activity.

See teacher’s book.
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Make groups of 4 or 5 children for this activity.
Put an object in each pan of the balance. Which one
goes down? Why?
The heavier object pulls down more, so the balance tilts
to one side. When both pans carry the same weight the
balance is horizontal, and the pans are balanced.
Make pairs of objects and use the balance to decide
which is heavier.

Make groups of 3 objects. Use the balance to arrange the objects in order of weight:
first the lightest, then the one with in between weight, then the heaviest.
Think think!
Sometimes, you need to weigh only twice to arrange 3 objects in order of weight.
Try this out and discuss when this works.

Breaking up weights
Make two balls of atta or clay and put
one on each pan of the balance. Add or
Remove clay (or atta) till the weights of
the two balls are equal.
What would happen if we interchanged
the balls on the pans? ‘Interchange’
means shift the ball on the left to the pan
on the right and vice versa. Would the
balance still show them as equal?
Check your guess.
Now take one of the balls and break it into two smaller balls. Does the weight
increase, decrease or remain the same? Guess first. Then put the smaller balls back
in the balance and check your guess.
What would happen if you broke the ball into many small balls? Would the weight
change?

43
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Making weights

Get an old 50 p coin which looks like this.
The weight of an old 50 p coin is almost exactly 5 grams.
If you have standard weights check this in your balance.

You can make your own weights.
Stick a strip of paper on a small plastic packet with cellotape.

Put it along with a
rubber band in one
pan of the balance.
Put the 50 p coin in
the other pan.

Slowly add sand inside the packet till the pans are balanced.
Close the packet with the rubber band
and write ‘ 5 g’ on the strip of paper.
You have a 5 g weight.

Now put the 50 p coin and the 5 g weight you just
made in one pan.
In the other pan put an empty plastic
packet, with a strip of paper stuck on it,
and a rubber band.
Again add sand inside the new packet till the pans are balanced.
How much will this new weight be?
7 You need balances, weights, old 50p coins, plastic packets, sand and rubber bands for this section. See teacher’s book.
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Similarly make weights of 15 g, 20 g and 25 g. Make a drawing first and plan what
you will put on the pans each time.
Make some bigger weights of 50 g, 100 g, 200 g, 250 g and 500 g.
Think, think!
Why do we also put the rubber band in the pan when making a new weight?

Use the weights you have just made to weigh different objects.
Record your measurements in your notebook.

Which side of the balance will go down? Show by drawing an arrow.

Making weights
pages 44-46

Learning objectives
 Practice using the two pan balance

Example

 Strengthen familiarity with the standard unit
of weight: gram

45
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the answer. I had carefully planned the sequence
in which I would weigh them before the class
began. I first put the stone and the duster in
the pans. The pan containing the stone went
down. The children could say that the stone was
heavier. I then compared the stone and the
notebook. The notebook turned out to be heavier
than the stone. I asked them which was the
heaviest of the three: stone, duster or notebook.
Many children could say that it was the
notebook. I then asked them which was the
lightest. Now they took more time. One girl said
that it was the duster. I asked her to explain
why she thought so. I asked the children how
many times we weighed to compare the three
weights. They said twice. I agreed and said that
sometimes we need to weigh only twice and
sometimes we need to weigh thrice to put three
objects in order of their weights.
I also showed the whole class how we could
take equal weights of atta on both the pans.
And how the weight did not change if we make
the lumps of atta into smaller lumps.
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From the teacher’s log
I divided the children into groups of five. I
gave each of them plastic bags with labels
stuck on them and an old 50 paisa coin. The
rubber band and sand were kept near the
balance. I called all the groups together and
showed them how they could make a 5g weight
by putting sand in the plastic packet. I showed
them how to write ‘5 g’ on the labels. Then I
showed them how they could make bigger
weights. The children then began to work in
groups. They had a lot of fun using the balance
and making weights.

Which side of the balance will go down? Show by drawing an arrow.

Example

46

Balancing weights
pages 47

Learning objectives
 Add weights to find the total weight.
 Use addition and subtraction to compare two
combinations of weights.

46
47
Balancing weights
How much weight on the second pan will balance the first?

The exercises on pages 45-47 are meant to
consolidate children’s understanding of the
concept of weight and of the balance. They can
use their knowledge of addition in answering the
questions. But there is no need to compel them to
use any specific procedure. Some of them may
prefer to do the addition and subtraction mentally.
Some of them may use trial and error methods to
find the missing weight on page 47. All these
methods are acceptable.

47
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Buying one Kg
page 48

Learning objectives
 Introduction to ‘kilogram’

Buying one kg
One day Rani went to the dukaan to buy soap.

 Know the relation between gram and kilogram
‘Give me a kg
of soap powder’,
she told the dukaanwala.

You can read the story in class. Pose Rani’s problem
to the students. How do we make one kg, that is,
1000g, from 250g, 100g, 200g and 400g packets?
There are, of course, many ways of making one
kg. Encourage the children to find different ways
of making one kg. This will allow them to become
familiar with the relation between gram and
kilogram.

How many of these packets should
Rani buy to have 1 kg of soap?

‘kilo’ means
‘thousand’.

So ‘kilogram’ means
‘thousand grams’.

1 kg = 1000 g

kilo, gram, kilogram
Puzzle: I took a balance. On one pan I put a kg of iron bars. Other pan I put a kg of
cotton. Which pan will weigh more?

48
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How heavy?
page 49

Learning objectives
 Practice using the two-pan balance to weigh
articles
 Find multiples of a weight

49
How heavy?
Get some articles from home - soap, toothpaste, biscuit packet. Weigh the articles in
your balance. Write down the weight written on the wrapper and the actual weight
measured in your balance in your notebook. Discuss why the two weights are
different.

What I weighed

In this section, children obtain further practice
using the two-pan balance and the weights that
they have made. Articles like soap may weigh more
than or less than the weight indicated on the
wrapper. They lose moisture in dry, hot weather
and gain moisture in wet weather, and this alters
their weight.
Encourage the students to use addition to find the
weight of multiple articles. It is not appropriate to
ask them to use multiplication at this stage.

Weights I used

Total weight

A big bath soap weighs 150 g.
Make a table to show the weight of

2 , 3 , 4 and more soaps.
Number of soaps

1
2
3

Weight

150g

A toothpaste tube weighs 250 g.
How much do 2 , 3 , 4 and more
tubes weigh?

Number of soaps

4

1

5

2

6

3

7

4

Weight

250g

5
6
7
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The puzzle at the bottom is sure to trip up most
students. The answer, of course, is that one kg of
iron and one kg of cotton weigh the same.

‘Beti, I don’t have a one kg
packet. All I have are
packets like this.’, he said
and put down these packets in front of Rani.
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Making a kg
page 50

Learning objectives
 Reinforce knowledge of relation between g and
kg

Mak
e a kg
Make
How many of these will you need to make a kg?
Example

 Add weights to find the total weight
You can ask children to draw simple pictures in
the text-cum-workbook and also in their notebooks
to show how they will make a kg from smaller
weights. (See figure)
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50

UNIT 12

207

208
U N I T

1 2

Volume

In this unit children will
 understand volume of a liquid as the space it occupies.
 learn about the standard units of volume: millilitre and litre.
 measure volumes using a marked container.
 use addition and subtraction to find the total volume or part of a volume.
 estimate volumes.
Introduction

In class III children are introduced to the volume of liquid as the amount of space it
occupies. In later classes, the concept will be generalized to volumes of solids and
gases. They also have an opportunity in class III to experience how volume is conserved
as the liquid is transferred from container to container. They learn that estimates of
volume made merely by looking can be misleading, especially if one does not take
into account the shape of a container. They learn that the volume of a liquid can be
measured by pouring the liquid into a marked container.
Children are introduced to the standard units of volume: millilitre and litre. Like in
Unit 11 on weight, empty containers of articles sold in shops - oil, shampoo or medicine
bottles are extremely useful. Children can read the volume marked on the container
and become acquainted with exactly how much 100ml, 200ml, etc. are. Water bottles
of one litre capacity are now sold widely and can be used as one litre measuring jars.
Of course, 500ml and 1litre milk bags are common in most cities and children are
quite familiar with them. For children living in villages, a visit to the nearest town,
especially one with a bus stand, will make it possible for them to collect empty bottles
and juice tetra packs.
In this unit children also learn to use addition to find the total volume when two
volumes of liquid are added. Children use subtraction to find a part of a volume. It is
important to remember that the liquids must not be miscible if the volumes are to be
added. For example, adding 10 ml of water to 10 ml of honey may not produce 20ml
of dilute honey. However we do not tell children about the property of miscibility just
now. We assume that the same liquids are being added. (Water to water, oil-to-oil and
so on)
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Sections in this unit

Page No. Sections (no. of periods)

Topics

52-54

Measuring liquids (2)

Concept of volume, standard unit: ml

55-56

A 100ml measuring cup (1)

Measuring volumes

57-58

Measuring by the litre (1)

Standard unit: litre, relation between ml &
litre

59-60

Making a litre (2)

Adding volumes to find the total volume

Exercises (1)

- do -

New words and
phrases

volume, millilitre, measuring bottle, container, measuring up, tetrapack
Materials needed
Like for Unit 11, the articles required for this unit have to be collected over time. Give
yourself two to three weeks time to collect the articles before you start Unit 12. More
time and effort may be required for schools located in rural areas.
 Empty containers of different sizes, preferably with labels, including a wide
mouthed bottle and a one-litre mineral water bottle.
 Empty fruit juice tetra pack
 A bucket and mug
Some frequently asked questions (FAQs)
Is it sufficient if one does the activities in this unit in the form of demonstrations by
the teacher for the whole class?
Many of the activities in this unit can be done through demonstrations followed by or
accompanied by guided discussion. However this is not sufficient. Class III is the
right time for children to strengthen their concepts of quantitative attributes like mass

UNIT 12

Total number of periods: 7
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and volume. These concepts develop through
activity and play. So children need to have
opportunities to do the activities described in the
unit individually or in small groups. The
measuring cup/bottle can be easily made by the
individual student at home if not in the classroom.
At the least, children should learn to use a small
plastic container or bottle, which holds 30ml or
50ml, and use it to measure out larger amounts of
liquids.

Measuring liquids
Anagha and Mini were checking
how much sugarcane juice was in
each one’s glass.

The big glass holds more
juice because it has more
space inside. The amount of
space inside the glass is its
volume.
It is easier to measure liquids by
volume than by weight. We measure
volume in millilitres or ‘ml’. It tells us how
much space the liquid takes up.

One millilitre or one ml:

Measuring Liquids
Pages 52-54

Learning objectives
 Understand that the volume of a liquid is the
amount of space it occupies.
 Familiarity with the standard unit of volume:
ml
 Understand that a given volume of liquid does
not change when poured into containers of
different shapes and sizes.
 Learn to measure volume by using a measuring
bottle.
From the teacher’s log
To talk to the children about volume, I carried
a bucket of water and mug to the class. I
also had two plastic tumblers of the same size,
a teacup and an empty bottle. I carried
another bottle with a paper strip stuck on it
(like on page 53).

Hold your hands under a dripping
tap. One ml is about four to five
drops of water.

Water, oil, milk and other similar things that flow are liquids.
Write down the names of some other liquids.

52

52
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Activity: Making a measuring bottle
Get an empty bottle with a wide mouth. Fill it with water.
How much water does it hold?

1

Stick a strip of
paper on the side
of the bottle like
in the figure.

Let us try to
measure how much
water it will hold.

2

From an empty matchbox take out the tray.
Dip a piece of cotton in some oil and rub it
on the inside of the tray to make it
waterproof. Fill the tray with water.
The volume of the space
inside the tray is about 20 millilitres.
So we have about 20 ml of water
in the tray.

3

Pour out the water from the tray into the
bottle. Take care not to spill any water.
Now the bottle has about 20 ml of
water. Mark the level of water on the
paper strip. Write ’ 20 ml’ next to the
mark. (‘ml’ means millilitre.)

4

Take another 20 ml of water in the tray and pour it into
the bottle. The bottle will now have about
ml of
water.
Mark the new level and write ‘ 40 ml’ next to it.
Pour more water from the tray into the bottle and mark
the levels for 60 ml, 80 ml, 100 ml, etc. You now have a
measuring bottle. How much water does the bottle hold?

53

53
54
Activity
Get some empty containers (medicine bottles, shampoo bottles, etc.) with labels.
Check for the volume marking on the labels. Use your measuring bottle to check
how much water they will actually hold.
Do the bottles usually hold more than the volume marked or less? Why?
Activity
Collect containers of different sizes and shapes.
Use your measuring bottle to pour 100ml of water into each container.

Look at the water level in each container. Do all of them contain the same amount
of water? Do they contain the same volume of water?

They look different to me.

But actually they contain about
the same amount or the same
volume of water. Because we
poured 100 ml of water in all
of them.
We cannot usually tell how much volume of liquid
there is by looking. We need to measure it with a
measuring cup.
Think, think!
Do you think the volume of water changes when you pour it from the bottle into
another container? Why or why not?

54
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I first poured some water into the two plastic
tumblers and asked children which one
contained more water. The children pointed
to the one where the water level was high. I
asked them if they were sure and they said
yes. I asked them why the water was more in
the first tumbler. They said that the level was
higher. I agreed and said that because the
amount of water is more, it occupies more
space and so the level is higher. I introduced
the word ‘volume’. I said that the space
occupied by the water is its volume. The
‘volume’ of water tells us how much water
there is. The more the amount of water, the
more the space it will occupy and the more
its volume.
I poured out the water from the first tumbler,
which had more water, into the empty bottle.
Now the children saw that the height of the
water went down and the water level in the
second tumbler was higher than the water
level in the bottle. I asked the children- now
which one has more water- the bottle or the
tumbler? Some children said, the bottle has
more water. Other children were not sure. I
poured the water back into the first tumbler.
The children could see that it had more water
than the second tumbler. Again I poured it
into the bottle. Now the children realized that
the bottle had more water than tumbler
although the height of water was less. I
explained to the children that the volume of
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the water in the bottle is more because we are looking at the space it occupies not
just the height. Because the bottle is wider, it can hold more water even though the
height of the water is less.
Then I took the tea cup. I put away one of the tumblers. Now there was only a
tumbler and a tea cup in front of the children. I poured some water into the tea cup
and asked the children which had more water - the tumbler or the tea cup. I had
adjusted the amount of water so that it was difficult to judge which had more water.
The children came closer and tried to guess which had more water. But different
children chose different containers. I asked the children how will I check which has
more water? One child suggested that I pour the water in the tea cup into the other
plastic tumbler. I said that now I have put it away and I don’t have it with me. But
I have this, and pointed to the glass bottle.
A few children knew how to compare the two volumes of water. They said pour them
one by one into the bottle. I said all right and poured the water from the tumbler
into the glass bottle and marked the level with a pen. Then I emptied the bottle and
poured out the water from the tea cup into it. The children checked and found that
the water in the tea cup was a little more than the water in the tumbler.
I told the children that it is sometimes difficult to check how much water there is by
looking, but we can check by pouring the water out into a marked container.
I asked them what kind of care we should take while doing this. They said that one
should not spill the water and make a mess. I agreed and said that if we spill the
water, we won’t be able to measure it properly. One of the students said that we
should be careful while making a mark on the bottle. She was right, because it was
difficult to make a mark on the glass. I then showed them a bottle on which I had
stuck a piece of paper (like in the textbook, pg. no53). I asked the children to bring
a bottle with a wide mouth from home. I told them to stick a piece of paper on the
bottle so that we could make marks easily. I also told them to bring an empty
matchbox.
The following day I asked the children if they knew the units in which we measure
volume. They did not know. I asked them if they had seen the markings on medicine
bottles or juice packs. I had brought some empty bottles with me to show them. We
read the markings on the bottles and discussed them till the children became familiar
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A 100ml Measuring
Cup
pages 55-56

Learning objectives
 Become familiar with a specific quantity of
volume - 100 ml
 Use a 100ml unit to measure and estimate larger
volumes.
 Estimate how much water a child drinks
everyday.
 Add and subtract volume measures.

53
A 100ml measuring cup
Get an empty juice tetrapack. You will easily find them in
railway stations or in bus stands. What numbers are written on
the pack?
The small juice tetrapack usually holds 200ml of juice.

From the teacher’s log
I had told the children a week earlier to collect
and bring empty juice tetra packs to the
classroom. Many of them had not brought
them. So I made groups of two children and
told each group to share a pack. I also had
some extra tetra packs, which I gave to the
groups.
The children flattened the tetra pack out and
used a scale to find the mid-point of an edge.

1

Carefully open the folds on the top and
bottom of the tetra pack.
Flatten the pack.
2 Use your scale to measure carefully
and draw a line exactly through the
middle of the pack.

3

Cut the pack through this line.

4

Now open out the pack and fold the
bottom in.

You have a measuring cup which can
hold 100 ml of water (or juice).
7

Note: If you cannot get a juice tetrapack, take your teacher’s help and make a 100ml measuring cup from a mineral
water (bisleri) bottle.

55
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with the unit ‘millilitre’ or ‘ml’. I then gave them an idea of how much one millilitre
is (page 52)...
I made groups of five or six children and asked them to make the measuring bottle
(page 53) I helped to make the matchbox trays waterproof by coating them with
some oil I had brought.
After the children had made the measuring bottles, I gave them empty medicine
bottles to check how much water they could hold. I also introduced the word
‘capacity’ as how much water a container can hold.
Finally we did the second activity described on page 54.
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When they had found the mid-point of two
opposite edges, they drew a line and cut the
tetra pack in half. (See pg. TW55)
Some children were not able to find the midpoint with the scale. So I showed them how
to do this by folding a paper to mark the length
of the tetra pack and then finding the midpoint by folding the paper in half.
After the children had made the half-tetra
packs, we discussed how much water they
could hold. I showed them how to fold and
open them. I asked them to wash the pack
thoroughly at home using soap and water and
told them to use it to find out how much water
they drink in a day.
For the next few days we had interesting
discussions about who drank how much water.
Measuring by the
litre
pages 57-58

Learning objectives
 Become familiar with a specific quantity- 1 litre

How much water?
Get a large empty bottle.
Fill your juice pack measuring cup with water and pour it into
the bottle. How much water is in the bottle now?
Pour out another cupful of water in the bottle.
What is the volume of water in the bottle now?
How many cupfuls do you need to fill the bottle?
About how many ml does the bottle hold?

How much water do you drink?
Clean your juice pack measuring cup thoroughly with
soap and water. Fill it with drinking water and drink it
up. How much water did you drink?
Open out the bottom fold, flatten the pack and put it in
your pocket. You can carry your measuring cup with
you!
Fill up the cup again with drinking water and
drink it up.
How much water did you drink in all?
Whenever you drink water, use the cup. Find out how
much water you drink in a day.
There is 1000ml of water in the bucket. You have to completely fill as many of the
small containers as you can. Which ones will still be empty?

1000 ml

400 ml

100 ml

150 ml

50 ml 200 ml

250 ml

56

56
57
Measuring by the litre
Get an empty mineral water bottle (bisleri bottle),
which can hold one litre of water.
Fill the mineral water bottle with your 100ml measuring cup
and find out how many millilitres it will hold.
Guess: How many millilitres make a litre?

 Know that 1 litre equals 1000 ml

Milk bags come usually in two sizes: one litre and half litre.
The one litre milkbag contains
The half litre milkbag contains

 Convert litre into ml and vice versa.
In this section children learn about the most
common unit of volume - the litre. They also relate
litre to millilitre, not just verbally, but through the
activity of filling up a 1 litre bottle with a 100 ml
measuring cup. This activity may be done in
groups. This is essential, so that children remember
the relation between litre and millilitre.

ml of milk.
ml of milk.

How many millilitres?

= 1000 ml

=

=

=
=

=

=

57
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The exercises, on converting litre to ml and vice
versa on pages 57-58 help to fix the relation
between the two units - litre and millilitre. It is
important to do the estimation activity mentioned
at the end of page 58. It is good fun for the children
to make guesses and this helps develop their
understanding of volume and its estimation.

How many litres?

=

=
=
=

=

=
=
Activity
Step 1

pages 59-60

Learning objectives
 Solve problems involving addition and
subtraction of volumes.

Step 2

Get a bucket.
Guess how many
litres it will hold.

Fill your one litre
bisleri bottle with
water and pour it into
the bucket. The
bucket now contains
one litre of water.
Make a second guess
of how many litres
the bucket will hold.

My first guess:

My second guess:
Step 3

The problem on making a litre on page 59 can be
done in the class through discussion. There are
many possible solutions. Encourage the students
to find new ways of making up 1 litre or 1000 ml.
As the children suggest solutions, you can verify
it on the blackboard or ask the students to verify
that the solution is correct.

Fill the bucket with the bisleri bottle and measure how many litres it will hold.
My measurement:
How many ml will the bucket hold?

58

58
59
Making a litre
You see pictures here of different containers.

Here is an interesting puzzle for the students to
try. How can we get a volume of 50ml (or 100ml)
using the containers shown? The solution is to fill
the 200ml glass and pour out 150ml into the teacup.
The remaining exercises on pages 59-60 involve
adding and subtracting volumes. For some
children the pictures may not be clear. So before

Using these containers find five different ways in which you can fill a bottle with
exactly one litre of water.
Example

Think, think!
Can you fill exactly one litre using only the small tea cup in the picture? Why or
why not?
Find how much.
How many ml of water will there be in the big container after pouring out from the
small containers?

50

400

200

150

300

500

175

450

300

59
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Making a litre
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starting on the exercises it is useful to have a
demonstration. Pour out water from two medicine
bottles into a larger container and ask children to
find the total volume. You can then start on the
exercises. Similarly have short demonstrations
before starting on the problems on page 60.

How much water was in the smaller container with the blank before it was
poured out?

250

100

500

400

450

350

750

1000

How many ml of water is in the small container with the blank?

400

300
200

300
125

100

150

200
175

60

60
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Time

In this unit children will
 become familiar with the clock and learn to read the clock
 associate different times of the day with clock time
 become familiar with the calendar and use it to find the number of days between
two events.
Introduction

Unit 13 is the last unit on measurement. Unlike the quantities that the topics of units
9-12, time is based on the sexagesimal system, not on the decimal system.
1 hour = 60 minutes
1 minute = 60 seconds
The units for measuring time go back to the ancient civilization of Mesopotamia,
where the sexagesimal number system was in use. Since it is very inconvenient to
change these units we continue to use them.
Children are unfamiliar with the sexagesimal system and so find it hard to add,
subtract, multiply and divide time measurements and to convert between different
units. Time itself is also a very abstract quantity. Children can perceive quantities like
length, volume, and weight using their senses. However they must rely on their
memory to understand how much time has elapsed. This requires a high level of
abstraction.
So before the children can do arithmetic with time measures, they need to have a
good grasp of time as a duration and how duration can be measured. This concept
takes a long time for children to master. The ability to read the clock is much easier to
acquire and helps children become aware of the passage of time through the day. The
practice of reading clock time frequently is a foundation for the concept of duration:
the passage of time. Hence children need a lot of practice with reading a clock and
need to be thoroughly familiar with the clock-face. This is what we aim to do in class
III. The children will also learn a little about time durations, but we do not expect all
children to understand the concept of duration fully. A more systematic approach to
learning about duration will be taken up in class IV.
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In this unit, children also learn about the larger units of time: day, week, month and
year. The conversion between larger units of time does not follow a regular pattern.
1 day = 24 hours
1 week = 7 days
1 month = 28, 29, 30 or 31 days
1 year = 12 months
1 year = 365 or 366 days

Page No. Sections (no. of periods)

Topics

62

The clock (½)

Reading the clock by the hour

63

Telling the time-1 (½)

Reading the clock by the hour

64-65

Half past the hour (1)

Reading the clock by the half hour

66-67

One day (1)

Time of the day associated with events

68-71

Telling the time-2 (3)

Reading the clocks - hours and minutes

72

A fun timetable (1)

Finding duration between points of time

73

The calendar (2)

Reading the calendar

74

How many days? (2)

Finding the number of days between two
dates

75-76

Calendar magic (1)

Number patterns on the calendar

Total number of periods: 12
New words and
phrases

Hours, minutes, hour hand, minute hand, half past, am, pm, noon, midnight, duration
How long? How much time?

UNIT 13

Sections in this unit
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Materials needed
In this unit you will need the following materials:
 Clock with hour, minute and second hands
 Large cardboard model of the clock with adjustable hands
 Children need to bring a bangle for drawing a clock
 Calendar
You need one large model of the clock for the class. Encourage the children to also
make one at home. To make the model you need a circular piece of cardboard,
cardboard hour hand and minute hand, a drawing pin and a piece of eraser. (See page
TWB 62.)
Some frequently asked questions (FAQs)
Should one use a real clock to teach time or only a model of the clock face?
Both are necessary and both should be used to teach the unit. A real clock (preferably
a clock with a second hand) is necessary to see what changes take place in the course
of a few minutes. (See the section ‘the minute hand’.) A model of the clock is useful to
demonstrate how to read the time. The clock and the model should be big enough for
the whole class to see.
Will the children be able to learn clock reading in a few periods?
Many children can learn how to read the clock quickly if they are already familiar
with clocks and time. In fact we do not need to wait till we come to this unit in the
textbook. We write the date everyday on the blackboard. Similarly, we can ask children
what time it is and get them to practice reading clocks every once in a while.
Note: It is essential to have a large cardboard clock face with the hour and minute
hand and the hours marked. Use this to show different times to the children.
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pages 62-63

Learning objectives
 Become familiar with the clock face

The clock
Rani’s father was in the kitchen packing her lunch box.

 Make a clock

What’s the time, Rani?
Papa, the short hand is
between 7 and 8 . The
long hand is at 9 .

 Tell the time on a clock by the hour

Oh! It’s 7:45 . It’s getting late.
Rani, remind me in the evening to
teach you how to read the clock.

 Practice drawing a clock

Rani was excited and looked foward to the evening.

From the teacher’s log
On the previous day I asked the children to
bring a bangle to the class. I took both a real
clock and a cardboard model with me to the
class. At first I asked the children to look at
the real clock and describe what they saw.
They said, it is round, it has three hands, it
has numbers from 1 to 12, and so on. I told
them that we were going to draw a clock.
First I asked them to draw the circle using
the bangle and to mark the four points. After
I was satisfied that they had learnt how to do
this, I asked them to mark the in between
points. Then they numbered the points from
1 to 12.

In the evening Rani and her father
made a cardboard clockface.
You can make one too.
Draw a clock face on thick card paper
and cut it out. Stick a piece of eraser at
the back in the centre.

Make two hands from card paper. Pin them at the centre
of the clock using a drawing pin. The eraser at the back
helps to hold the drawing pin.

The hour hand is
short. It shows hours.
The minute hand is long.
It shows minutes.

62

I practiced telling the time by the full hour using the model clock. I moved the
hands to the 8 o’ clock position and asked them to tell me where the hands were. I
told them this is 8 o’ clock and asked them what they did at 8 o’ clock. Many
children shouted what they did. After listening to some of them, I asked some of the
very quiet children what they did at 8 o’ clock.
I then asked them what time they came to school (nearest to the full hour). Since
the school started at 9 am, it was easy for the students to show it on the clock. One
of the children came up and showed the time on the model clock. I asked her what

62
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the time - 1
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time she had shown and she said 9 o’clock. I
explained that we should say 9 am because it
was in the morning, before noon.
I asked the children, You come to school at 9
am. If you have been in school for one hour,
what will the time be? Some children said 10
am. They probably guessed the answer. I said
that was correct and after one hour it would
be 10 am and after another hour it would be
11 am. We practiced showing these times on
the clock. I also asked them to draw clocks in
their notebook and show the time. I then told
them to do the exercises on page 63.
Half past the hour
pages 64-65

Telling the time - 1
The hour hand is on 8 .

The hour hand is on

The minute hand is on

The minute hand is on

The time now is 8 o’ clock
or 8: 00.

The time now is

The hour hand is on

The hour hand is on

The minute hand is on

The minute hand is on

The time now is

The time now is

Write the times shown.

Show the time by drawing the hour and the minute hand.

6:00

3:00

Draw a circle using a small bangle. Make
four marks on the circle like in the picture.
Now carefully put two more marks between
each pair of marks. Check to see if the
space between the marks is equal.

Write the numbers 1 to 12 as in the picture.
Draw the hour hand and the minutehand.
Draw arrows on the hands.

63

Learning objectives
 Learn to read the clock by half hours (11:30.
9:30, etc.)

63
64
Half past the hour

From the teacher’s log
Next class I introduced the concept of half
an hour. First I wanted to tell the children
about the minute hand. I told the children
that if you start playing a cricket match at
10 am and you play for one hour, what will
the time be? Many children said 11 am. I
showed this on the clock. The hour hand moves
from 10 to 11, but what about the minute
hand, I asked. Does it stay in the same
position? After some discussion, I explained
to the children how the minute hand makes a

12:00

Practice drawing a clock in your notebook.

When the children went out for PT, they checked the time. It was 8 o’ clock. zWhen
they came back, their teacher asked, “Have the hands changed their position?”
The hour hand has
moved from 8 to 9 . But the
minute hand is still at 12 .

Yes. You were playing for one
hour. It is 9 o’ clock now.

After playing
for one hour

Did the minute hand
stay in the same
place for so long?

No! The minute hand made a full
round and came back to 12 .

After some time the teacher asked the children to look at the clock again. Now the
minute hand was at ‘ 6 ’ and the hour hand was between ‘ 9 ’ and ‘ 10 ’.
After half
an hour

Look! The hour hand
is exactly between 9 and 10 .
The minute hand has completed
half a round and is
pointing to 6 .

7Show how the minute and hour hands move on an actual clock. See teacher’s book.

64

The time now
is half past
nine or 9:30 .
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full round. Then I said, the maths period
begins at 11 o’ clock. It is for half an hour.
What will the time be when half an hour is
over? The children soon realized that it is a
5:30
time in between 11 and 12. I told them, when
exactly half an hour is over, the time is 11:30.
...
We write 11:30 because 1 hour = 60 minutes
and half hour = 30 minutes. I wrote on the
blackboard1 hour =
60 minutes
(1 full round of the minute hand)
1/2 hour=
30 minutes
(1/2 round of the minute hand)
I showed the children the position of the minute
hand after half round and practiced showing
different times by the half-hour. Then the
children did the exercises on page 65. I asked the children how many times we have 7
o’ clock in a day. They said it comes twice, once in the morning and once in the
evening. I asked, how do we know if it is morning or evening? This allowed me to
explain the terms ‘am’ and ‘pm’ once more.
We also drew a picture of the position of the sun will be at different times of the day.
Write the times shown.

Draw the hands to show the time.

3:30

10:30

6:30

12:30

Did you know?

In the olden days people found the time
of the day by looking at the sun.

The sun rises in the morning in the East.
At noon the sun is high in the sky.
The sun sets in the evening in the West.

Noon

West

East

Midnight

The middle of the night is 12:00 midnight.

For the times before noon we write ‘am’, eg. 7:00 am, 8:30 am.

For the times after noon we write ‘pm’, eg. 2:00 pm, 7:00 pm.

12 noon
11 am

9 am
4 pm

5:30 pm
6:30 am

6 pm

65

65
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The middle of the day, when the sun is high in the sky, is called noon.
This happens at 12:00 noon.
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One day
pages 66-67

Learning objectives
 Associate events of the day with clock time
 Understand the difference between ‘am’ and
‘pm’

One day
These two pages show you what Mini did one day.
Write down the time for each picture.
For some pictures, the time is written and you must draw the hands on the clock.

West

East

Here the children associate different times of the
day with clock time. They practice reading the
clock and differentiate ‘am’ and ‘pm’. You can use
the pictures to discuss durations although this may
not be clear to all students. For example, how long
do you think Mini slept?
From the teacher’s log
We went through the pictures on pages 6667 one by one. The children described what
the picture showed and wrote down the time.
On the first page, I called their attention to
the position of the sun and I asked them to
check if the position shown is correct. They
also marked the approximate position of the
sun.
We also discussed how many hours Mini slept.
We found the time in two parts: hours up to
midnight and hours after midnight. We added
the two to find how long Mini was sleeping. I
asked them to similarly find out how long they
sleep everyday.
I asked them what the date today was. I then
asked them, when did this day begin? It was
interesting for them to find out that the day
began at midnight.

7:00am

66

66
67

7:00pm

10:00pm

8:00pm

1:00am

8:30pm

4:00am

Think, think!
What is the date today? At what time did ‘today’ begin?

7 o’ clock comes twice in one day, once in the morning (7 am) and once in the
evening (7 pm). Do all ‘times’ come twice in one day?

67
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pages 68-71

Learning objectives
 Read the clock time in hours and minutes
 Find the duration from starting and ending
times (no change in the hour)

Telling the time - 2
How long is a minute?
Get a clock with three hands. Can you find the hour
and the minute hands? The extra hand which is long
and thin moves very fast.
When this thin hand makes one full round,
one minute has passed.
When the long, thin hand is exactly at ‘ 12 ’, raise your hands. Wait till it completes
one full round. When it comes back to ‘ 12 ’ exactly, put your hands down.
You kept your hands up for one minute.
Look carefully and find out how much the minute hand
moves in one minute.

From the teacher’s log
I took a real clock with a second hand with
me to the class. I asked the children to observe
how the long, thin hand moves. One of the
children called the hand ‘the third hand’. I
explained to them that this was not the usual
way of naming the hands. The three hands
showed ‘hours’, ‘minutes’ and ‘seconds’. So
we have named them ‘hour hand’, ‘minute
hand’ and ‘second hand’. I told them that they
would be learning more about the second hand
in class IV.
I told the children that when second hand
makes a full round, one minute has passed. I
told them, we will keep our hands raised and
complete silence for exactly one minute. When
the second hand crossed 12, I said ‘raise your
hands’. When it had completed a full round, I
told them to put their hands down. ...(See page
68)
Next I drew the clock-face on the board and
made marks showing minutes. I wrote the
numbers 5, 10, 15, ... next to the longer marks
outside the circle. I told the children that
inside the circle the marking is for the hour
hand and outside the circle it is for the minute

Using a big bangle draw a
clock in your notebook
and mark the numbers
from 1 to 12 inside the
circle. Now carefully make
four small marks between
each mark.
You should have a total of
60 marks on your clock.
Write the numbers 1 to
59 next to the marks
outside the circle. Write
‘ 0 ’ for the top mark instead of 60 .

Each mark shows one minute,
so 60 marks show 60 minutes.

Look at the clock. The hour hand has
crossed 3 and the minute hand is
showing 10 minutes. So the time is 10
minutes past 3 o’clock or 3:10.

68

68
69

One hour has sixty minutes. So when the minute
hand makes a full round, it is 60 minutes or one
hour.
It is difficult to write numbers for all the minute
marks. So we write only 0 minutes, 5 minutes,
10 minutes and so on upto 55 minutes.

How many minutes does the arrow show?

5 min

Write the minutes shown by the minute hand.

To tell the time, read the inside numbers for the hour hand
and the outside numbers for the minute hand.

The hour hand is between

and

The minute hand is at
The time is 7:20
Notice that the hour hand is not exactly at 7.
It has left 7 and is moving towards 8.

69
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hand. I practiced reading the minutes for
different positions by making chalk marks
outside the circle.
Now I asked the children to draw a clock
showing minutes. They used their bangles and
carefully followed the steps they had practiced
earlier and first marked the 12 divisions. Next
they marked the smaller divisions for the
minutes. I had the children check the number
of divisions and make sure there were no
mistakes. They then numbered the divisions
in multiples of 5, starting from ‘0’.
When the children had thoroughly understood
how to read the minutes from the chalk marks,
I used the cardboard model to move the
minute hand and asked them to read only the
minutes. Then I asked them to read hours and
minutes for a few positions. After this we did
the exercises on page 69.
The next day, I showed them the real clock.
When the second hand was on ‘12’, I asked
them to tell me the exact time in hours and
minutes. I wrote the time on the board: 11:04.
We waited for one minute and then the
children read the time again. I again wrote
the time on the board: 11:05. We waited for
one more minute and again wrote the time.
In this way we learnt how the clock hands
move as minutes pass.
We then did the exercises on pages 70-71.

The hour hand is between

and

The minute hand is at
The time is
Notice that the hour hand is exactly in the middle between 4
and 5 . It has left 4 and is half way towards 5 .

The hour hand is between

and

The minute hand is at
The time is
Take care! The hour hand is very close to ‘ 11 ’. But the time is 10:59 . The hour
hand has not yet reached ‘ 11 ’ because there is still one minute left for 11 o’ clock.
(The minute hand is at ‘59’.)

Write the times shown.

7:20

70

70
71

Draw the hands to show the time.

3:30

10:10

6:40

12:35

5:20

3:45

6:15

10:05

12:59

How long?
Geeta started eating breakfast at 7:00 am.
She finished at 7:20 am. How many minutes did she
take to eat her breakfast?

Tuttu started batting at 5:00 pm. He was out at 5:30
pm. How long did he bat?

Lucy started doing her homework at 8:10 pm.
She finished it at 8:30 pm. How long did she take to do
her homework?

My day
Write down the times at which you do different things during the day. Show
the times on the clock.

71
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page 72

Learning objectives
 Understand duration
 Practice finding duration from starting and
ending times
Ask the children to study your school timetable.
Ask them simple questions on duration. For
example, if the recess begins at 11:00 and ends at
11:20, how long is the recess. Encourage them to
make their own fantasy timetables. They can put
in many more periods of the subject they like!

A fun timetable
Look at your school timetable.
When does school start?

When does school end?

How long are you in school?

How long is the Maths period today?

Chunindar says when he grows big he will be a school
principal. In his school children will have a lot of fun.
Look at the timetable for Monday that Chunindar has made.

TIME

Music

9: 45 to 10: 30

Music

10: 30 to11: 15

Art

page 73

Learning objectives
 Learn to read the calendar

TUE

WED

THU

FRI

R

E

A

K

U

N

C

H

B

11: 15 to 11: 30
11: 30 to 12: 15

Maths

12: 15 to 1: 30

History

1: 30 to 2: 00

L

2: 00 to 2: 45

Science

2: 45 to 3: 30
How
How
How
How

The calendar

MON

9: 00 to 9: 45

PT

long is the Maths period on Monday?
long is the PT period?
much time do the children spend on music on Monday?
much time do they spend eating lunch?

Complete the timetable for the other days of the week.
Tell your friend to ask you questions about your timetable.
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 Learn the names of the month and the number
of days in each month

72
73

 Find the number of days between two dates
The calendar
How many days are there in a week?
How many days in a year?

From the teacher’s log
I took a calendar with big lettering to the class.
Before showing the children the calendar, I
checked how much they knew about the
calendar. I asked them how many months there
were in a year and the names of the months. I
asked them the number of days in a week, in a
month and in a year. Many children did not
know the number of days in a year. I then asked
them which months have 31 days. They were
not sure. I showed them how to use the knuckles
to find whether a month has 30 or 31 days. I

How many months in a year?
Write down the names of all the months in your notebook and the number of days
for each month.
Look at a calendar and see how the dates are written down.

Make a calendar for this month in your notebook.
Colour Sundays and other holidays red.
Write down the dates of all the Sundays in this month.

1 st Sunday:

3 rd Sunday:

2 nd Sunday:

4 th Sunday:

5 th Sunday:

Think, think!
Can any month have six Sundays? Why or why not?
Can any month have exactly four Sundays? Why or why not?
Can any month have only three Sundays? Why or why not?
Learn the short forms for the names of the month:
Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec
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then explained about February having 28 days
in ordinary years and 29 days in a leap year.
We also discussed how a leap year comes every
four years.
I then showed them the current page on the
calendar and asked them different questions:
Which day was the 12th of October? Which
day was 17th October? When is the first
Tuesday of September? When is the third
Tuesday? ... and so on.
I asked many questions of this type till the
students started to become familiar with the
calendar. I also asked them some other kinds
of questions:
 How many holidays in September? How
many days between a pair of holidays?
 Which day is 18th October?
Then I turned the calendar around so that it
faced the wall and asked, which day is 21st
October?
The children had to tell me this without looking
at the calendar by counting from 18th October.
We also did the exercises given on page 73.
Some of the children did not know to say
‘twenty-second October’. Instead they said
‘twenty-two October’. I had the children
practice saying both the counting number and
the ordinal number till they were comfortable
saying the dates in both ways. The next day we
did the exercise given on page 74.

How many days?
How many days are there in a month?
You can easily find out if a month has 30 days or 31 days.
Make mountains and
valleys on your fist. Start
counting the months from
the little finger. All the
mountains have 31 days.
The valleys have 30 days
except for February.

All the months have 30 or 31 days,
except February. February has 29 days in a
leap year, otherwise it has only 28 days.

How many days?
Find out how many days are left before your next break for holidays.
In your notebook show how you found this out.

Today is 23rd July.
Holidays begin on
21st October.
Days in July

8

Days in August

31

Days in Sept.

30

Days in Oct.
Total

20
89 days

How many days have passed this year from January 1 st?
How many days are left before the year ends?

74

74
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pages 75-76

Learning objectives
 Find patterns in adding numbers on the
calendar

Calendar magic
Here is the calendar for the month of February 2002 .
Eti has marked a square on the calendar.

 Practice mental addition and multiplication
These pages show some interesting arithmetic that
can be done using a calendar. It allows the children
to find interesting patterns as well as to practice
addition and multiplication. Encourage the
children to find more patterns on their own.

Which is the number in the centre of the square?
Join three numbers by drawing a line. The line must
pass through the centre number.
How many such lines can you draw?

Add the three numbers on each of these lines.
What do you notice?

Draw similar squares on the calendar you made in your notebook.
Does the magic work?
Why does this happen?

75

75
76
Some more magic!

Look, I can add all the
numbers in the box in a
second.

Let’s see you do that.

The total is 75 .

That’s right! How
did you do that?

Simple. Just multiply the
middle number by 5 .
See whether this magic works for other lines of 5 numbers. What about 5 numbers on a slanting line?
Can you find other magic patterns in the calendar?

76
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1 4

Geometry

In this unit children will
 learn about the elements of simple rangoli patterns
 practice drawing straight lines on dot grids
 practice drawing simple shapes - triangles, quadrilaterals, rectangles, squares on
dot grids
 learn the concept of a right angle and the properties of squares and rectangles
 learn the concepts of parallel lines and parallelograms
 understand what an angle is and compare angles
 draw reflections of simple shapes about a mirror line on a dot grid.
Introduction

In this unit on geometry we focus only on two-dimensional shapes made up of straight
lines. Three dimensional shapes will be taken up in class IV.
Children naturally and intuitively develop geometric ideas through interacting with
objects in their surroundings. We need to exploit this intuitive understanding in the
mathematics classroom and also provide an opportunity for them to explore and extend
their intuitive ideas.
Like in most areas of mathematics, in geometry too, children learn by doing. However,
traditional construction using ruler and compasses is slow and difficult for young children.
The dot grid is a convenient aid to doing simple freehand constructions. We have found
that most children can draw simple shapes freehand on the dot grid. The straight lines
may not be exactly straight. But this is acceptable. It is unnecessary to insist at this stage
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that the lines be absolutely straight. The children can still explore a range of shapes and
concepts through freehand drawings on the dot grid.
There are some exercises where pupils draw the reflection of a shape about a mirror line
(page TWB94). This is quite easy to do by first reflecting each corner point of the shape
and joining the reflected points with lines. This extends and refines children’s intuitive
ideas of symmetry.
The page on matchstick geometry (page TWB 95) is adapted from Arvind Gupta’s excellent
book Matchstick Mecanno. Using matchsticks and valve tube joints one can make not only
two-dimensional but also three-dimensional shapes. This will be taken up in later classes.

Page No.

Sections (no. of periods)

Topics

78-79

Rangoli shapes (1)

Exploring rangoli patterns

80-81

Meet the straight line bugs (1)

Straight lines

82-83

Drawing shapes (1)

Triangles, quadrilaterals

84-85

Right angles (1)

Right angles

86

Drawing squares (1)

Squares

87

Lines that never meet (1)

Parallel lines

88-89

Parallel lines (1)

90-91

Looking at an angle (1)

Angles

92

More shapes (1)

Copying shapes

93

Mirror work (1)

Mirror symmetry

94

Reflections of the shapes (1)

Reflection

95

Matchstick geometry (1)

Polygons

96

Paper folding (1)

Lines and shapes

Total number of periods: 13

- do -
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Sections in this unit
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New words and
phrases

Dot grid, straight line, shape, closed figure, vertical, horizontal, slanting, triangle,
quadrilateral, rectangle, square, right angle, angle, parallel lines, parallelogram, opposite sides, reflection of a point, mirror line, reflection of a line and of a shape.

Materials needed
In this unit you will need the following materials:
 Dot paper
 Matchsticks, pieces of valve tube (for Matchstick Geometry)
 Pages from an old magazine or book for paper folding
 Small mirrors for the reflection activity
Some frequently asked questions (FAQs)
My children have filled up the dot grids in the text-cum-workbook. Where can I find
more dot grids?
It is quite easy to make dot grids on plain white paper by clipping it to a graph paper
and tracing. Make a dot for every 0.5cm or 1cm. You can then Xerox the dot grid. If
you wish you can enlarge or reduce the gaps between dots while Xeroxing.
Will not using the dot grid create a misconception in the minds of children and
geometric shapes must always be drawn on dots?
This needs to be made clear to the students. For example, when you introduce students
to various shapes, say the triangle or the parallelogram, draw these shapes on the
blackboard without dots. Also on the dotted blackboard, draw some shapes with lines
and vertices lying between dots. Point out to the children that these shapes are also
triangles, parallelograms, etc. The dots only help us draw these shapes without using
a ruler. They are not an essential part of the shapes.
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Should the children draw only straight lines? They also find drawing curves
interesting.

Rangoli shapes
pages 78-79

Learning objectives
 Free exploration of simple rangoli patterns
 Practice freehand drawing of straight lines
by connecting dots
There are different ways of drawing rangoli
shapes. One way is to first draw an array of dots
and then make the shapes by connecting dots.
Another way is to draw curves which go around
the dots. There are also rangoli shapes which are
drawn without the help of a dot array. We have
chosen to use only rangoli patterns drawn by
joining dots with straight lines because this is
useful in preparing children for a study of two
dimensional shapes made of straight lines.

78
Rangoli shapes
It was festival day and Mini was making lovely rangoli shapes.

Here are 4 dots in a square pattern.
Copy the pattern of dots in your notebook.
You can draw simple rangoli shapes on the dots.
Try copying these shapes in your notebook.

By drawing more dots in two rows, you can continue some of the patterns.

It is interesting to find a way to draw the shape
Which of the rangoli shapes above can you draw without lifting
your pencil and without drawing a line twice?

Here are dots in a 3 × 3 dot grid (3 rows and 3 columns).
How many dots do you see?
Here are some rangoli patterns drawn on a 3 × 3 dot grid.

without lifting the pencil or redrawing, and more

78
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The shapes that we study in primary school are made up of straight lines, except for
the circle. So insist in the beginning that the children must only draw straight lines.
The first few exercises especially those on page TWB-81 are meant for this purpose.
Some children may force a connection between dots which are not in a straight line by
drawing a curved or a bent line. When this happens, tell them to check the line using
a ruler and point out to them that they must only connect dots which lies on straight
line.
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challenging to find a way to draw the shape
Which of the rangoli patterns above can you draw without lifting your pencil
and without drawing a line twice?
How many dots would be there in a 4 × 4 square dot
grid? Think of rangoli patterns you can draw on a
4 × 4 dot grid.

Use the dot space below to draw your own rangoli patterns.

In both cases the starting and ending points are
different. You can identify the starting and ending
points by the fact that they have three straight lines
connected to them. If you start from the other
points, which has only two lines connected to it, it
is not possible to draw the shapes without lifting
the pencil or redrawing. Think about why this is
so.
79

From the teacher’s log
I asked the children to draw four dots in a
square array in their notebooks and make
different shapes. They liked this and also the
shapes you get when you extend the dots to
get two rows of dots. I explained to them how
we cannot draw this shape

without lifting the pencil and without drawing
the same line twice. The children explored
which shapes they could or could not draw
with these constraints.
We also explored 3 x 3 and 4 x 4 dot arrays.
Finally I asked children to show their own

79
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rangoli shapes on the dot grid on page 79. I
reminded them that they must only use
straight lines in their design, no curves.
I had xeroxed blank dot papers, (papers with
dot grids on them) for children who wanted
to explore more rangoli patterns.

Meet the straight line bugs
The line bugs crawl in exact
straight lines.
Each bug must eat a leaf.
Draw a line connecting each
bug to a leaf. (One line is
already drawn for you.)
Make sure the bug
lines do not cross.
Otherwise there will
be fights.

Draw the straight lines as straight as you can, but don’t use a ruler.
How many straight lines can you draw which pass through both the

pages 80-81

Learning objectives
 Practice drawing straight lines
In the bugs and leaves puzzle, the children may
not realize at first that the lines that they draw
should not cross. Point this out to them. Also, the
lines should not be curved. The solution will look
like this

Mark two more dots outside the
line you have drawn. (Mark a
dot by drawing a small circle
around the dot.)

How many straight lines in all
can you draw which touch
atleast two of the marked
dots?

80

80
81

If the bugs travel further on the line shown which dots would they touch?
Without drawing a line, mark the dots that you guessed.
Then check by drawing a line with the ruler.

vertical

horizontal

slanting

On the dot space above draw examples of vertical, horizontal and slanting lines.

81
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line bugs

marked dots shown here?
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Drawing shapes
pages 82-83

Learning objectives
 Strengthen familiarity with basic shapes:
triangle, quadrilateral

Drawing shapes
You can see three dots marked in
the dotspace.
Draw as many straight lines as
you can which touch at least two
dots which are marked. How
many straight lines did you draw?

 Practice drawing basic shapes in different
orientations
Many pupils go through school seeing triangles
or squares only in the upright orientation. The
result is that they are unable to recognise basic
shapes like square, rectangle, right angled triangles
etc. in a different orientation. It is important for a
teacher to bear in mind that pupils must encounter
shapes in different orientations. The exercises on
this page are intended to give this opportunity to
pupils besides familiarizing them with these
shapes.

Do you see a closed figure?
The figure that you get
is a

Draw as many triangles of different sizes and shapes as
you can. Draw them standing up, slanting and upside down.

82

82
83

Join the four dots marked below with straight lines so that you get a
closed shape.
Did you get a figure
with four sides?
A figure with four sides is
called a quadrilateral.

Draw as many quadrilaterals as you can of different sizes and shapes.
Draw them standing up, upside down and slanting.

83
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pages 84-85

Learning objectives
 Understand the concept of the right angle
 Understand that in a rectangle all four angles
are right angles

Right angles
Some quadrilaterals
are special like the
rectangle.

Draw as many rectangles as you can in the dotspace in different sizes.
Some of them can be tall, some long. Try to draw some of them slanting.

 Use a simple test to identify a right angle in
different orientations.
Children have an intuitive idea of what a right
angle is. They can recognise when an ‘L’ shape is
straight, and can see that a rectangle is a special
four sided figure. In this section they secure and
refine this intuitive idea by using a simple paper
folding test to identify a right angle.
When you fold a sheet of paper, you get a straight
line. When you fold again so that the straight line
falls on itself, you get a right angle. This is clear if
we see that after the second fold, there are two
angles lying exactly on top of the other. Together
the two angles make 180 degrees. They are both
equal since they exactly cover one another. So each
angle must be 90 degrees or a right angle. However,
there is no need to tell the children about ‘degrees’
or to explain this argument to them at this point.

What is special about a rectangle?

When a corner is shaped like a straight L, we say that the corner is a
right angle. All of these are right angles.

84

84
85

How to make a right angle:
Fold a piece of paper
and get a straight line.

Fold the paper again so
that the line falls exactly
on itself.

The corner which forms is
a right angled corner.

Pinky and Javed have drawn right angled corners. Find out if they have
made any mistakes.

A rectangle is a special quadrilateral since all four
of its angles are right angles. The opposite sides of
a rectangle are equal. A rectangle in general may
not have adjacent sides equal. A square is a special
rectangle where all the sides are equal.

Use the right angle you have made out of paper to check.

Colour all the right angled corners with the same colour.

85
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Drawing Squares
page 86

Learning objectives
 Understand that all four angles in a square are
right angles and that its sides are all equal

Drawing squares
What is the difference between a rectangle and a square?
Make squares from the lines shown.

 Practice drawing a square in different
orientations
Although children may have an intuitive
understanding of what a square is, they may fail
to recognise it in different orientations. In this
section, they have an opportunity to verbally
explain what the special properties of a square are
and how it is different from a rectangle. They also
draw squares in different orientations.
To draw squares on the dot grid in an arbitrary
orientation one can follow the pattern shown in
the diagram: two dots forward, right turn, one dot
forward. Repeat this till the square is completed.
Find similar patterns for the squares in other
arbitrary orientations.

step of 2
step of 1
step of 2

step of 1

86

86
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page 87

Learning objectives
 Understand the concept of parallel straight
lines.
 Practice drawing parallel lines on the dot grid
In this section parallel lines are introduced as
straight lines that never meet. The parallel tracks
of a railway line provide a context that is familiar
to most children. However, it is important to note
the differences. Railway tracks are not straight lines
- they curve and change direction. When we say
‘parallel lines’, we mean straight lines that do not
meet and also do not curve or change direction.

Lines that never meet

Chunindar was looking
at the railway tracks. He
wondered if the tracks
would ever meet.
Draw two horizontal straight lines on the dotspace. If the lines are made longer,
much longer than the paper, will they cross? Why?

Draw two vertical straight lines on the
dotspace and imagine them made
longer. Will they cross? Why?
Lines which never cross even if
they are made as long as you
please are called parallel lines.

Try to draw some slanting parallel lines by joining dots on the dotspace.

87

From the teacher’s log
I had the children look at the picture on page
TW87 and asked whether the railway tracks
meet in the distance. Some children said that
they look like they meet but don’t actually meet. One child said that the tracks meet
when they cross one another. I agreed, but said that the two tracks on which the
wheels turn do not meet. Then I drew two horizontal lines on the blackboard. I
asked the children to imagine that the lines were perfectly horizontal. Then I asked
them, will they meet if I make them longer. I gestured to indicate how we can
imagine that the lines are running beyond the boundaries of the blackboard. After
some discussion they agreed that if the lines are perfectly straight and horizontal,
they will not meet.
I explained that these lines are parallel. Like the railway tracks, they do not meet
even if we make them as long as we want. But unlike the railway tracks, I explained,
they don’t curve or change direction. This is because by parallel lines, we actually
mean parallel straight lines, I told them.
The children practiced drawing horizontal, vertical and slanting parallel lines on
the dot grid on page 87. Many of them had drawn slanting parallel lines at 45

87
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degrees. I asked some of them to draw
slanting parallel lines which were slanted
differently. This was an interesting challenge
for some of them.
Parallel lines
pages 88-89

P
arallel lines
Parallel
Try and draw slanting parallel lines which run between the bugs without touching
any of them. (Make sure the lines are straight!)

Learning objectives
 Practice drawing parallel lines
Your notebook has many parallel lines drawn on the pages. How
many lines do you find on one page?

 Identify parallel lines in a shape
The first exercise on the page 88 is included so that
children avoid forming an idea that parallel lines
must pass through the dots in the dot space.
Another misconception that children may develop
is that parallel lines need to be of the same length.

Do any of these quadrilaterals have opposite sides that are parallel? Do any of them
have both pairs of opposite sides parallel?

88
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In the dotspace shown
here, draw two vertical
lines. Draw two slanting
parallel lines so that they
cross the vertical lines.

Where the lines cross you
can see a quadrilateral.

This quadrilateral is special beacause it is made up of two pairs of
parallel lines. It is called a parallelogram.
Draw as many parallelograms as you like in the dotspace below. Draw
atleast one parallelogram which does not have horizontal or vertical
sides.

To remove this misconception, you need to show
examples like in the figure and ask them if the lines
are parallel. Expose them to such examples using
the blackboard before moving onto the exercise on
identifying parallel lines in a shape.

The railway tracks
only seem to meet in
the distance.
But they never
actually meet!

89
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pages 90-91

Learning objectives
 Understand the concept of an angle

Looking at an angle
Geeta is explaining what an angle is to Eti and Lucy.

We can make an
angle with straw and
a paper clip.

 Compare angles visually
The concept of an angle is difficult for young
children to grasp. One very common
misconception is to think that the size of the angle
depends on the length of the arms of the angle.
Children need to see concrete instances of an angle
and to see how an angle changes. A simple concrete
model is described in the book: an angle made out
of plastic drinking straws.

Take a paper clip. Open the two arms. Pinch the curved ends and put straws over
them.

Look! This is an angle.
When two lines meet in a corner,
you get an angle.

I can make the angle bigger and smaller.

Rani draws two angles on the blackboard.

Aha! You got fooled
because the arms are
longer. Actually angle B
is bigger, because the
arms are opened out
more.

Eti, can you tell me which
angle I have drawn is bigger.

From the teacher’s log
I made an angle with the paper clip and
drinking straws and held it up in front of the
class. I showed them how the angle can be
made bigger or smaller.
I then pulled out a pair of scissors and cut off
a bit of straw from each arm. I asked children
if the angle had become smaller. They were
confused. I explained to them that the angle
remained the same. It is only when I decrease
or increase the ‘turn’ that the angle changes,
I showed them. Otherwise the angle remains
the same, even if arms are made bigger or
smaller.
I then showed them a clock with three hands
and asked them to observe how the angle
between the minute hand and the second hand
changed as the hands moved. I let the children

90
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Geeta chops off some length of straw from the angle she made.

Now tell me Eti,has the
angle become smaller?

Yes, of
course.

No! The angle remains
the same. I cut off only the arms.
See, to make it smaller I have to
bring the arms closer. Like this.

Ahh! You need to see it from different
angles to understand what an angle is!

Rank the angles from 1 to 8, starting from the biggest.

Remember! An angle which is shaped like a straight ‘L’ is a right angle.
Look at the clock faces. Tick the ones where the arms form a right angle.
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describe what they saw till they agreed that
the angle first increased on one side as the
second hand move away from the minute
hand, and then decreased on the other side as
it moved closer to the minute hand.
I finally told them to rank the angles on page
TW91 reminding them that they should not
be misled by the arms of the angle.
More Shapes
page 92

More shapes
Make a copy of each figure like in the example.
Which of the shapes can you name?

Learning objectives
 Noting the features of a shape and copying it
 Developing intuitive ideas of symmetry
As children make a copy of the shapes on the dot
grid on page 92, they notice the arrangement of
the corners and edges of the each shape closely.
This prepares them for the exercises on reflecting
a shape that follows. This is also a preparation for
the concept of congruence which the children will
study in later years.

92
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Mirror work
Get a small mirror for this activity.
Write down some capital letters. Hold the mirror next to the letters. Draw how the
reflection of each letter looks.
Which letters look the same as their reflections?

Mirror work / Reflections of shapes
pages 93-94

Learning objectives
 Understand the concept of reflection

Reflecting a point
Imagine that the vertical and horizontal lines drawn on the dotspace are mirrors.
Mark the reflection of the points shown.

 Identify shapes that are identical to their
reflections
 Reflect a point, a line and a shape about a mirror
line.
From the teacher’s log
I had asked the children to bring a small mirror
from their homes if they could. Some of them

How to show the reflection of a line:
Mark the endpoints of the line. Show the reflection of the endpoints about the mirror
line. Join the reflected points. The line you get is the reflection of the original line.
Step 1

Step 2

93
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Reflections of shapes
Show the reflections of these lines about the mirror line.

Show the reflections of these shapes about the mirror line. First reflect
the corner points and then join them to get the shape.

94
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Matchstick geometr
y
geometry
You will need
matchsticks, a
blade and a
piece of bicycle
valve tube.
Cut a 1.5 cm long piece of valve tube for
joining two matchsticks. Scrape out the
sulphur from two matchsticks with a blade.

Push one end of each matchstick
into the valvetube.
You can bend the angle to make
it bigger or smaller.

Matchstick
Geometry
page 95

Learning objectives
 Provide an opportunity to make simple
geometric shapes using easily available
materials.
As we said earlier, children learn by doing. So far
in this unit, children have experienced shapes that

Cut more pieces of
valve tube. By joining
more matchsticks, you
can make different
shapes like the ones
shown in the figure.
7 Adapted from Arvind Gupta, Matchstick Mecanno and Other Science Experiments
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did not bring any mirror. I had a few small
inexpensive mirrors. We made groups so that
each group had a mirror. I then asked each
group to draw letters of the alphabet in their
notebooks to check how their reflections in the
notebook looked. I asked them to tell me which
letters looked the same as their reflections....
We then did the exercises on finding the
reflections of points. This was not very difficult
for the children when the mirror lines were
either horizontal or vertical. Then we did some
exercises on reflecting lines, by first reflecting
the points and then joining the points. Finally
the children learnt how to reflect a shape.
Some children made mistakes while reflecting
a shape. I told them to number the corner points
and to draw their reflections one by one. After
they had drawn the reflection of first two points,
they had to join them by a line and check if the
line was indeed the reflection of the original
line.
This helped them and they also learnt how to
focus on one part of the shape while ignoring
the rest of the shape.
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they draw and look at. In this section children interact with shapes that they can
make with their hands, touch, feel and manipulate. Exploring an idea or a concept
through different sensory modes strengthens learning.
Matchsticks and cycle valve tubes are available everywhere. A foot of valve tube can
be bought at a cycle repair shop for one or two rupees. As children make the shape
they can distort them and see how the shapes change.
Encourage the children to discover that the triangle is a rigid shape that cannot be
easily distorted. A square, a pentagon and other shapes can be distorted easily. But
as a square distorts, opposite sides remain parallel to each other. Ask the children to
observe how the angles change: some of the angles increase while others decrease.
Paper folding
page 96

Learning objectives
 Have fun by making an interesting toy
 Find geometrical shapes in the creases formed
on paper
This toy is very enjoyable to children as it can
make quite a loud clapping sound. As long as the
instructions are correctly followed, the children
will themselves learn the skill of making a good,
loud clapper. When they unfold the paper and
look at the creases they can see a number of
different shapes. Ask them to identify
 triangles
 right angles
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Paper folding
Paper folding is a lot of fun!
Here is a simple toy you can make by folding paper.
Clapper

1 Take a rectangular sheet of paper. (Old xerox papers or a page
from an old magazine will do.)

2

Fold the paper in the middle
along the longer side.

3 Fold the corners up. Turn the paper over and repeat.
4 Fold only the top layer up.

5 Turn the paper over and fold
up along the middle.

6 Fold down from the corner.
Turn the paper over and repeat.

 square

7 Now hold the points shown in the figure and
bring your hand down quickly. You should hear a clap.

 parallelograms
 trapeziums

Open out the folds of your clapper and see what shapes you can find in the creases.
Can you see any parallelograms?
Try this exercise, it will improve your skill at paper folding!

 pentagons with three right angles
 other shapes

Mark two points on a sheet of paper. Try and fold a line which passes exactly
through the two points. Does this show you that only one line can pass through
two points?
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Creases obtained after folding the clapper

UNIT 14
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HOMI BHABHA CURRICULUM IN PRIMARY MATHEMATICS
Summary Of Learning Outcomes For Class 3
Broad statement of Learning outcomes
A. Numbers, addition and subtraction (Units 1 to 5)
1. Revise and strengthen understanding of the
number sequence upto 100, and then upto 1000.
2.

Understand the decimal structure of numbers
and place value in numerals: ones, tens and
hundreds.

3.

Practice simple mental addition and subtraction,
learn patterns of adding tens and hundreds.

4.

Practice and master the vertical addition and
subtraction algorithms.

5.

Deepen understanding of how place value is
used in addition and subtraction and especially
the carry and borrow procedures.

6.

Understand addition and subtraction as
opposite (inverse) operations.

7.

Learn about odd and even numbers.

8.

Connect counting numbers with the real world.

9.

Make comparisons and estimations in real
world contexts.

10. Solve real problems involving addition and
subtraction.
11. Learn to solve simple word problems involving
addition and subtraction.
12. Make word problems for addition and
subtraction operations.

B. Multiplication and division (Units 6 and 7)
1. Revise the meaning of the multiplication sign.
2.

Understand the connection between
multiplication and grouping.

3.

Strengthen knowledge of multiplication facts.

4.

Think of multiplication in terms of arrays of
dots.

5.

Understand the properties of multiplication by
zero and one.

6.

Find multiplication facts and factors for a given
number.

7.

Understand the commutativity of
multiplication.

8.

Apply multiplication to solving simple
problems.

9.

Learn the patterns in multiplying by ones, tens
and hundreds.

10. Learn the multiplication algorithm (3-digit by
1-digit).
11. Learn the meaning of division operation,
quotient and remainder in the context of
grouping.
12. Understand multiplication and division as
opposite (inverse) operations.
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13. Solve simple division problems.
14. Solve picture and word problems on division
as grouping, write word problems for pictures.
15. Use division to solve sharing problems
presented as pictures, understand two different
ways of sharing.
16. Learn patterns of dividing tens and hundreds.
C. Fractions (Unit 8)
1. Understand the symbols for simple fractions
commonly used: ½, ¼ and ¾.
2.

Find a part of a whole and of a collection
specified by a simple fraction.

3.

Understand unit fractions in the context of
sharing, depict and compare unit fractions.

4.

Understand the terms numerator and
denominator.

5.

Understand composite fractions as made up of
unit fractions.

D. Measurement (Units 9 to 13)
Money
1. Be familiar with the different denominations of
coins and rupee notes, make small amounts by
putting together coins and notes.

the total.
4.

Know different ways of making Rs.10.

5.

Make tables of cost for multiple units for unit
costs of Rs. 0.50, Rs.0.25, Rs. 1.50 and Rs. 2.50.

Length
6. Read a scale in cm upto one decimal place.
7.

Measure the length of different objects using a
cm scale.

8.

Learn about the meter, know that 1m = 100cm,
convert m to cm and vice versa.

9.

Know how much is ½, ¼ and ¾ of a meter.

10. Measure lengths and distances using a meter
scale or rope.
11. Estimate lengths and distances and verify by
measurement.
Weight
12. Recognize what weight is, compare weights of
objects by holding or lifting.
13. Read and understand weight markings on
wrappers and relate it to quantity. Estimate the
weight of everyday objects from wrappers and
cartons.

2.

Convert rupees to paise and vice versa.

14. Learn to use a simple balance and to make
simple weights.

3.

Add the cost of two or more articles to arrive at

15. Know that weight is conserved when objects are
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broken into parts.

time.

16. Add weights of objects to arrive at the total
weight.

28. Understand the numbers and months on the
calendar.

17. Know that 1 kg = 1000g and to convert kg to g
and vice versa.

29. Use the calendar to find the number of days
between two events.

18. Know different combinations of weights that
add to 1 kg.

30. Know some interesting patterns for the numbers
on the calendar.

Volume
19. Read and understand volume markings on
containers for liquids.
20. Estimate volumes of amounts of liquid or
capacities of containers in ml.

E. Geometry (Unit 14)
1. Practice and understand the simple elements of
a rangoli design.
2.

Identify and practice drawing these shapes on
a dot grid: straight lines, parallel lines, triangles,
quadrilaterals, rectangles, squares,
parallelograms.

3.

Learn about right angles and the properties of
rectangles and squares.

23. Convert lit to ml and vice versa.

4.

24. Know different combinations of volumes that
add to 1 litre.

Understand what an angle is and compare
angles.

5.

Draw shapes congruent to a given shape on a
dot grid.

6.

Reflect points, lines and shapes about a line on
a dot grid.

7.

Investigate geometric patterns in the creases in
paper folding.

21. Measure the volume of an amount of liquid
using marked containers or containers whose
volume is known.
22. Know that 1 lit = 1000 ml.

25. Add amounts of liquid to find the total volume.
Time
25. Understand the markings on a clock face. Read
the hour and minute shown by the clock hands.
26. Know that 1 hr = 60 min and ½ hour = 30 min.
27. Associate different times of the day with clock
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Assessment Chart for Class 3
Continuous assessment of students’ learning is
important both for the student and the teacher. It will be
impossible for the teacher to have an idea of the level of
learning of her students if a record of continuous
assessment is not maintained.
The assessment chart given below provides a convenient
record of the learning of each individual student. The
teacher could make an aggregate assessment chart for
the whole class with columns or rows for each individual
student. This chart could be kept with the teacher.
Alternatively copies of the chart may be stuck at the back
of each student’s notebook and the teacher may record
entries from time to time.
The chart is designed as a three pass record. Each
competency or ability may be tested up to three times
and the student’s performance recorded. We suggest the
following scheme to record the student’s performance.
1. Mark ‘+’ to indicate that the student shows good
mastery of the competency or ability required
for the task.
2.

Mark ‘>’ to indicate that the student is successful
at the task.

3.

Mark ‘·’ to indicate that the student is
unsuccessful at the task.

If the student is marked ‘>’ or ‘·’ for a particular ability,
he or she could be tested again at a later time for this
ability. It is possible to record up to three instances of

testing. In this way, a teacher will have a record of the
student’s learning as it unfolds over time. If the student
has been marked ‘+’ for an ability, further testing may
not be necessary.
Many of the tasks listed below could be done orally with
individual students whenever the teacher has an
opportunity. For example, the teacher may ask the
student to count the next five numbers from a given
number while checking the student’s work, and record
the student’s performance in the chart. It is not necessary
to carry out formal tests for most tasks. Informal
assessment will be sufficient. For some tasks, written
work by the student is necessary. This has been indicated
with an ‘*’ mark next to the task.
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Assessment Chart for Class 3

Read a 2-d number shown
using matchstick ʹtenʹ and ʹonesʹ
symbols
Write a 2-d number in words*

A: Numbers, Addition
and Subtraction

Show a 2-d number by drawing
matchstick symbols for tens and
ones*

Number Skills
Counting up to 50

Mental Addition and
Subtraction

Count up starting from any
number

Add: 1-d number + 1-d number

Count in reverse
Count in twos
Counting up to 100
Count up starting from any
number

Double a 1-d number
2-d number + 1-d number
2-d number + (multiples of ten)
Double a 2-d number

Count in reverse

2-d number + 2-d number

Count in twos

Subtract: 1-d number – 1-d
number

Reading and Writing numerals
Read and write 2-d numbers*

Subtract: 2-d number – 1-d
number

Given a number, write the next
five numbers*

Subtract: 2-d number –
(multiples of ten)
Counting up to 200
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Count up starting from any
number

Add: 3-d number + 1-d number

Count in reverse
Count in jumps of ten

3-d number + (multiples of ten)

Counting up to 1000
Count up starting from any
number

3-d number + (multiples of
hundred)

Count in reverse

Subtract: 3-d number – 1-d
number

Count in jumps of ten
Count in jumps of hundred
Reading and Writing numerals
Read and write 3-d numbers*

Subtract: 3-d number –
(multiples of ten)
Subtract: 2-d number –
(multiples of hundred)

Given a number, write the next
ten numbers*

Concepts

Read a 3-d number shown
using matchstick symbols for
hundreds, tens and ones

Compare two 2-d numbers

Write a 3-d number in words*
Show a 3-d number by drawing
matchstick symbols for
hundreds, tens and ones*
Mental Addition and
Subtraction

Use ʹ>ʹ and ʹ<ʹ signs*
Add zero to and subtract zero
from a number
Identify odd and even numbers
Explain why a number is odd or
even
Give rules for identifying odd
and even numbers
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Give rules for adding and
subtracting odd and even
numbers
Write the opposite of a given
addition fact*
Explain what a palindrome
number is
Estimate clutch sizes for
different animals
Solve picture problems
(combine type)*
Frame questions for picture
problems (combine type)
Write questions for picture
problems (combine type)*
Write statements, draw key
diagrams for word problems
(combine type)*
Solve word problems (combine
type)*
Make word problems (combine
type) from key diagrams
Procedures
Two digit addition without
carryover*
Two digit addition with

carryover*
Set up column addition *
Two digit subtraction without
borrow*
Two digit subtraction with
borrow*
Set up column subtraction*
Three digit addition without
carryover*
Three digit addition with
carryover*
Three digit subtraction without
borrow*
Three digit subtraction with
borrow*
Three digit subtraction with
borrow in two columns*
Three digit subtraction with
borrow across zero*

B: Multiplication and
Division
Number Skills
Read a multiplication fact
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Recall tables up to ʹtimes 5ʹ
Rapid recall of multiples (up to
ʹtimes 5ʹ)
Recall tables from ‘times 6’ to
‘times 9’
Rapid recall of multiples: ‘times
6’ to ‘times 9’
Complete multiplication facts*
Write multiplication facts for a
given number*

Show an array for a
multiplication fact*
Know multiplication by 0 and 1
Find factors for a number*
Find ʹmirrorʹ multiplication
facts on the multiplication
chart*

Concepts

Know commutativity of
multiplication

Explain ʹ×ʹ sign in terms of
grouping
Draw pictures to show
multiplication facts*

Explain commutativity of
multiplication

Draw pictures to distinguish ʹm
times nʹ and ʹn times mʹ*
Write multiplication facts for
picture stories*
Tell stories for multiplication
facts
Write stories for multiplication
facts*
Solve word problems in
multiplication*

Explain ʹ÷ʹ sign in terms of
grouping
Draw a picture for a division
fact and identify the remainder*
Write the opposite of a given
multiplication fact*
Write the division fact for
grouping type problems*
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Solve grouping type picture
problems*

Multiply: 3-d number × 1-d
number*

Write a word problem for a
picture showing grouping*

Draw dots to complete division
facts*

Draw a picture to depict equal
sharing*

Use tables to complete division
facts*

Draw pictures showing two
ways of sharing equally*

Share tens and write the
division fact*

Use division to solve sharing
problems

Share hundreds and write the
division fact*

Procedures

C: Fractions
Concepts

Use an array picture to
complete a multiplication fact*
Multiply multiples of ten by a
1-d number*
Multiply multiples of hundred
by a 1-d number*
Multiply: 2-d number × 1-d
number*

Draw a diagram to show simple
fractions as parts of a whole*
Explain how the fraction
symbol shows part of a whole
Show a fractional part of a
collection*
Say how much a share is when
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a whole is divided equally
Write a unit fraction for a share
when a whole is divided
equally*
Compare two unit fractions
Explain how a composite
fraction is made of unit
fractions
Write a composite fraction as a
sum of unit fractions*
Show fractions on a fraction
chart
Compare fractions on a fraction
chart

D: Measurement

Add the cost of two or more
articles using play money
Put together an amount by
drawing pictures of notes and
coins*
Say the multiples of 50p
Say the multiples of 25p
Write down an amount (rupees
and paise)*
Find the change after a
purchase
Find multiples of Rs 1.50
Find multiples of Rs 2.50
Length: concepts and skills

Money: concepts and skills
Show an amount of money
using play money
Find the total amount from
given notes and coins

Use a scale correctly to measure
whole cms
Use a scale correctly to measure
in cm upto one decimal place
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Measure and find the total
length of multiple segments
Estimate lengths less than a
metre to within ±25% and verify
by measurement
Correctly say if lengths are
more than or less than a metre
Measure lengths greater than a
metre
Measure distances upto 40m
using a tape or a measuring
rope with the help of a partner

Estimate the weight of common
articles from their wrappers/
packaging
Weigh common articles using a
two pan balance and marked
weights
Find the total weight of objects
by adding individual weights
Put together articles (weight
given in g) whose total weight
is 1kg
Volume: concepts and skills

Convert whole metres into cm
and multiples of 100cm into
metres*

Measure volumes of less than a
litre using a marked container

Weight: concepts and skills

Estimate volumes of less than a
litre within ±25% and verify by
measurement

Estimate which object is heavier
by lifting
Put 3 objects in order of weight
using a single pan or two pan
balance

Measure volumes upto 10 litres
using containers of known
volume
Estimate volumes of upto 10
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litres within ±25% and verify by
measurement

month

Find the total volume of
multiple containers by addition

Concepts and skills

Time: concepts and skills

Draw a variety of closed
polygons on a dot grid in
different orientations*

Read clock time correct to the
hour
Say at what times of the day
familiar events happen
Read clock time in hours and
minutes
Find the duration of events less
than an hour from starting and
ending times
Find the day, date and month
from a calendar

E: Geometry

Find points on the dot grid
through which a straight line
passes
Fold paper to obtain a right
angle
Identify right angles using
folded paper
Complete squares on a dot grid
given one side*
Draw parallel lines on the dot
grid

Using a calendar find the
number of days between two
events

Identify parallel lines in a
quadrilateral

Say how many days are in each

Identify triangles, squares,
rectangles and parallelograms
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Compare angles

Shows general liking for classwork

Copy shapes on the dot grid

Listens to and understands
complex questions

Reflect points on the dot grid
about a line*
Reflect shapes on the dot grid
about a line*

ATTITUDES AND COMMUNICATION
AND REASONING

Participates in discussion,
expresses herself/himself
Gives reasons and explanations
Participates in games
Replies to oral questions
Asks questions in the classroom
Shows her/his work willingly

Gives good reasons and
explanations
Speaks about what she
knows/doesn’t know
Listens to others
Understands what others think or
mean

