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Foreword

Since the development of the primary level state term books in the year 2012 and subsequent
revisions, a need to revisit our books was felt to align with the developments that have
emerged in the ensuing years. For this, a series of intensive exercises were initiated by SCERT
which included consultative engagements with practicing teachers and users of the textbooks;
strengthening of a core textbook writing team and collaborating with external academic
partners. The revised textbooks of Math, Language and Environmental Studies (EVS) are the
successful outcome of these initiatives.

The new textbooks are aligned to the following:
- the Learning Outcomes of the National Council of Educational Research and Training (2017)

«  the integration of education for sustainable development (ESD) for the implementation
of UN’s 2030 agenda for sustainable development goals of education for peace and
sustainable development

The content of the books is embedded in the socio-cultural context and experiences of

the children who come to our government schools. Care has been taken to represent the
social, cultural and linguistic diversity of Sikkim. The National Curriculum Framework 2005
emphasizes the need for connecting school learning to the real lives of children and providing
a fearless environment where every child feels safe to ask questions, explore and experiment
without the fear of being wrong or judged. It is hoped that the schools will nurture this while
providing opportunities to work collaboratively with each other.

From the perspective of education for sustainable development, the lessons encourage
children to care for and respect the natural environment and people. It encourages children
to think critically and creatively about what is happening in their local as well as the global
community, connect with their community and to take action for improving it.

SCERT thankfully acknowledges the successful effort of the text book development team of
writers, academic partners and reviewers. It also thanks the school heads and officials from
Education Department, Govt. of Sikkim for their continuous support.

Dr. Rabin Chhetri
Director

State Council of Educational Research and
Training, Sikkim
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Note to Teachers and Parents

This textbook titled Exploring Mathematics is based on the recommendations of
the National Curriculum Framework (NCF) 2005 and the Learning Outcomes
suggested by the NCERT. It has been inspired by the NCERT textbook which situates
mathematics in the world of the child, rather than situate the child in the world of
mathematics. The approach used is for children to observe their surroundings as well
as incidents from their day to day life through a mathematical lens. By bringing their
understanding and recall of mathematical concepts into the picture, they construct
their own knowledge and think mathematically.

The textbooks in this series focus attention on local culture and environment in
Sikkim by using stories and contexts relating to sustainable development following
the United Nations’ Sustainable Development Goals (SDGs). When children’s
mathematics develops through problems relating to peace, health, hygiene, food
security, and other social and environmental concerns, they learn that mathematics
is a set of tools developed and used by humans to address their concerns. They will
develop sensitivity to the needs and practices of diverse people in Sikkim (gender,
religion, etc.) and honour the dignity of labour through stories of real people who
do mathematics. In this age of information overload, children will learn to take
responsibility in their communities and their environment through validating data
and with dialogue in problem solving.

Topics are introduced with local context (both rural and urban) so that children can
relate well to the textbook and see both the need as well as the benefit of what they
are learning. The illustrations, dialogues, activities, games, puzzles and stories are
designed with this goal in mind. They will use local games, celebrate special days,
notice mathematics done traditionally with local forms of measurement, and use local
materials to extend their mathematics. In class IV, manipulatives have been used to
illustrate concepts but the students are gently guided to abstract their mathematical
understanding by drawing, documenting and analysing. Estimation and approximation,
checking by using a variety of methods and validating solutions are emphasized. As in
earlier classes, students build algorithms by understanding concepts and procedures
and learning to select the most effective and efficient operation. Practice problems
are provided, however, children are encouraged to make more problems on their own
and of course, discuss correct methods of solving them.

The textbook provides autonomy to the teachers to design activities and suitable
assessment. The teacher notes and teacher pages for selected chapters provide
suggestions for the same as well as guidance for suitable materials and manipulatives.
Suggestions for embedding sustainable development to achieve the related goals have
also been given in the teacher pages.



In class IV and V, the chapters have been roughly classified into three themes:
1. Understanding Shape and Space

2. Quantitative Reasoning

3. Pattern Recognition and Generalization

Mathematics beyond numeracy looks at the child’s environment. What does the
child see? What does the child experience? Shape and space define the child’s life
to a large extent. How does the child make sense of these concepts? The theme of
Understanding Shape and Space attempts to address these questions. Quantitative
Reasoning goes beyond number crunching. The approach is to develop the skills of
logic and reasoning in children so that they focus not just on product (the correct
answer) but on process (the reasoning which they adopted).

Patterns are observed in shapes and in numbers. The theme of Pattern Recognition
and Generalization, arches over the other two themes, the structure of the themes is
spiral and cumulative. They are not in silos but topics presented in each theme will
have elements of other themes in them; they will provide different lenses by which the
content of mathematics is studied and mathematical skills developed. The boundary
between chapters is also permeable and students view learnt concepts through
different lenses at different times. For example, in class IV, Data Handling is not a
separate chapter, it is found across chapters, highlighting its relevance to different
topics.

Assessment

Both formal and informal assessment can easily be embedded in all the themes.
Open ended questions will help students exercise their creativity and teachers to
assess their conceptual understanding. Students may be encouraged to develop
questions for their peers and to informally assess their responses. Of course, it is
important that a culture of mutual respect is built into such discussions. Some
samples of activities are given in the teacher pages, they are intended to encourage
the teacher to develop similar and better activities to assess and improve learning.
The activities include different achievement levels which can help both teacher and
student understand what the student can do and what the student should be able

to achieve next.

The authors of this book would like to express their deep gratitude to Padmapriya
Shirali for her Pullouts in At Right Angles (http://azimpremjiuniversity.edu.in/
SitePages/resources-at-right-angles.aspx)
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Class IV: Learning Outcomes

Identifies 2D and 3D-shapes (square, rectangle, triangle, circle, cone, cylinder, cuboid, cube)
from the objects around him/her.

Describes and differentiates between 2D shapes by the number and type of sides and corners.
Composes and decomposes known 2D-shapes using an intuitive understanding

of their properties.

Identifies and draws front view, top view and side view of the above 3-D shapes.
Understands that an object looks smaller from a distance.

Understands that when viewed from top or bottom the entire object is not visible and

that shapes will change.

Plans a route given a map.

Draws a simple map of a room or an enclosed space.

Estimates distance, length etc. for a given real world scenario and uses appropriate units (cm,
m, km) for one dimensional measurement.

Converts units: Relates metre with centimetre and kilometre and uses a combination of units.
Solves simple word problems on length and distance.

Measures and compares the length of the border of a shape in terms of given non-standard
uniform units (such as toothpicks, counters) or standard units of length.

Draws different known 2D shapes given the length of the border.

Counts the number of square units that fill a rectangular or square space and compares
different such spaces based on this.

Counts and approximates how many squares are required to fill a given polygon and
compares different polygons based on this.

Differentiates between bordering and tiling a region.

Reasons that a larger area does not mean a larger perimeter and vice-versa.

Estimates perimeters and areas.

Explains basic properties of a circle and the role played by centre and radius.

Connects intuitively the shape of a circle to its symmetries.

Identifies the centre, radius and diameter of a given circle.

Draws a circle by tracing and with compass.

Recognises various wholes -both continuous (a single object) and discrete (collection of
objects) - and understands that the whole can be different in different contexts.

Identifies ‘less than a whole’, ‘parts of a whole' and ‘equal parts of a whole'.

Identifies half, one-fourth and three-fourth of a whole.

Completes a whole given half of the whole.

Demonstrates understanding of the symbols 1 ,l ,i , connects them with pictorial
representations and identifies the remaining part when these fractions are removed.

Finds fractions which are equivalent to ;—

Reads four digit numbers and writes them in words.

Understands the magnitude of a thousand using contexts related to their surroundings.
Compares, adds and subtracts numbers up to four digits using place value.

Observes and uses patterns to construct the tables such as those of 11 and 12.

Finds the pattern of multiplication by tens and hundreds.



Applies the multiplication algorithm for a given problem.

Demonstrates understanding of the process of division visually & by recalling multiplication
tables (up to table of 12).

Identifies patterns in multiplication and division — and applies divisibility rules for 10, 5, 2,
(Through colouring 10 x 10 grid and identifying patterns).

Demonstrates an understanding of place value in the process of division.

Applies the division algorithm for division by a single digit and then by a double-digit number.
Uses currency notes with an understanding of their value.

Converts rupees to paise and vice-versa.

Uses arithmetic operations to find totals, change, multiple costs and unit cost and

checks against estimates.

Recognises the significance of weights in their surroundings, estimates weights and
quantifies their understanding of heavy and light using kg and g.

Converts kg to g and vice versa.

Demonstrates understanding of the working of a balance and makes standard units using
pre-determined weights (such as soap-cakes or packed masala powders).

Determines sums and differences of weights (without regrouping of units).

Estimates the volume of a liquid contained in a vessel and verifies by measuring using
containers marked with standard units —{and ml.

Converts units of volume (litres to ml and vice-versa).

Solves problems based on sums and differences of volumes.

Recalls the number of weeks in a year, days in a month and months in a year.

Explains what a leap year is and finds out which years are leap years.

Computes the number of days between 2 dates and estimates the duration of familiar events.
Finds approximate time elapsed (to the nearest hour).

Reads clock time in hours and minutes.

Expresses time, using the terms, ‘a.m.’ and ‘p.m." as well as the 24-hour clock.

Reads and draws a timeline or a schedule and draws inferences from it.

Draws inferences from a table, pictograph or bar graph.

Collects data and represents in the form of tables or pictographs.

Explains line symmetry.

Reflects an object in a line.

Explore reflections of familiar 2D shapes and makes border strips (repeating patterns with
objects that are reflected).

Describes (using the governing rule), extends or creates a pattern (with numbers or shapes).
Represents odd/even numbers, triangular numbers, square numbers, composite numbers
visually and extends them using pattern recognition.
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Lunch Time

After visiting the Handicraft and Handloom Training Centre,
Prerna madam took the children to Rock Garden, an ideal
dry picnic spot. There were 30 children and she had made a
pictograph of their food choices.

Look at the pictograph and fill in the number of children
who chose each type of food.

1. How many students chose momos?
2. Which was the more popular choice of food?

3. How many students’ food choices were in the
pictograph?

4. The remaining children also wanted puri, change the
pictograph to show this.

WHAT IF?

Your elder brother is busy making a dough for preparing
tasty parathas for you. Can you help him? Observe and list
out the different shapes that you come across during this
process.







PUZZLE TIME

Answer to this puzzle is on page 15.

Try this!

1. The diagonal inside the given square
shows how you can make the square
into two triangles. Do these two
triangles overlap exactly on each
other?

Here, the diagonal forms the line of

2. By drawing lines inside the square
show how you can make it into
four triangles.































g%g Fill in the next table, by using the given numbers to
guess the pattern.

a. As | move from top to bottom, the numbers are

increasing by

b. As | move from left to right, | find numbers increasing

ir S.

c. The number marked with # has ligits.
It has ‘n the thousands place in
the hundreds place ‘'n the tens place and

'n the ones place. 2

2. Write five 4 digit numbers between:

a. 2345 and 2355 b. 3561 to 3661

2Teacher's Note: Five digit numbers are not to be tested, this is just to see if students understand
how numbers increase. More of this will be addressed in standard 5.



















Practice Time

1.

Compare the following numbers and estimate the
difference between them. One has been done for you.

a. 9999 and 6734

9999 has nine thousands and 6734 has six thousands.
The difference should be around three thousand.s

b. 4567 and 2417

c. 5413 and 5498

Write the number which is smaller than the given number by
the given amount.

a. 2000 : smaller by 100 b. 6679 : By 1000
is 1900
c. 7891 : By ten d. 3498 : By one

Write the number which is greater than the given number by
the value given. The first is done for you.

a. 6677 : Greater by hundred. So it will be 6777
b. 8919 : By one
c. 5604 : By ten

d. 8923 : By hundred

5Teacher's Note: The exact answer is not important at this stage. But students can discuss some
points once they are comfortable with the basic difference. For example in this problem they can
then compare the hundreds digits and see if the difference is more than three thousand or less
than three thousand.







A4

We can write 7767 > 6381 > 4450 > 1368.

Here, the numbers are arranged from biggest to smallest.
We say that they are in decreasing or descending order.

Or, we can write 1368 < 4450 < 6381 < 7767

Now the numbers are arranged from smallest to biggest
and we say that they are in increasing or ascending order.

Practice Time

1. Write the given numbers in ascending order.

a. 5098, 7765, 989, 4331

b. 6016, 616, 6106, 6610

2. Write the given numbers in descending order.
a. 3098, 6687, 1001, 9999

b. 5387, 5783, 5738, 5378

52y The Government Food Preservation Factory, Singtam

produces different items as shown below:



















7. A Survey was conducted for the vaccination of Stray Dogs
in Sikkim under the SARAH Programme. The following
information was obtained:

a. In which year was the most number of dogs picked up?
b. In which year was the least number of dogs picked up?

c. What is the difference in the number of stray dogs picked
up between the years 2005 and 20067

d. In which years were the number of dogs less than thousand?

e. How many dogs were picked up over the last four years
in Sikkim?

























Visit to Saramsa Garden

Yangchen went to visit Saramsa
Carden along with her Appa and
Amma on Father’s Day.

When they reached the garden, they
found that bushes of pines, different
types of orchids, bamboo and many
more varieties of plants were located
at different places of the garden.
Since it was a sunny day, after some
time, Yangchen's Appa felt tired.

So, he stood near a tree which was
about half a metre above his height.
Appa's height was 185 cm.

1. What was the height of the tree?

2. What unit would you use to describe the height of
bamboo plants? Explain your choice.

3. Would you use the same unit to describe the distance
travelled to reach the park from your home
your answer,

4. Yangchen picked up a leaf. What unit woul
you use to measure its length?

Let us find out:

1. How long is a football field?

2. What is the distance of the nearest hospital from
your school?

3. How far is the post office from your school?

4. How wide is a sari?





































1. If Pema Lhamu travelled 7 km 80 m by car and 2 km 30 m
by foot to reach her home at Hee Gyathang from Mangan,
what distance did she travel to reach her home?

12. In a walking race, Abdul walked 400 m, Rita walked 20
metres and Sujit walked half a kilometre. Write their names
in the boxes below to show how far each of them walked.







The number of thumb prints you count along the four sides show
how long the border of handkerchief is (in thumb prints!)

a. Are all sides of the handkerchief equal?
b. How did you find out?
¢. How much is the total border (counting all the thumb prints)?

d. If the same handkerchief was bordered by your parent’s thumb
print instead of yours, would there be more, less or the same
number of thumb prints? -’

g%g if Aditi wants to put sticks of the same length on the border of
the rectangle given below, how many sticks will she have to use?

Activity:

1. If you put your feet one after another without any gap, how
many steps will you take to walk along the edges around the
class?

Number of steps

Compare with your friends' total number of steps. Why equal or
why different? 3

3 Teacher's Note: Encourage students to use different non-standard units like hand span,
notebook and also to use standard units (by using ruler) to find the total boundary of blackboard













Aryum asks Tomtuk to give him the remaining wire to fence
his field.

3. n of wire was given away

by Tomtuk to Aryum.

Aryum thanked Tomtuk and started fencing his field. But he
needed more wire.

29 m

<
<

LY
Cd

28 m

a. How long is the boundary of Aryum'’s field?”

b. How much more wire will Aryum need for his field?

Let’s do it:

Find out which of the figures has the larger boundary?

Figure a. 6r

A4

e
)

=M

Boundary: Gm

























2. Find the following: 7
a.

Boundary

Number of squares inside the figure

b.

Boundary

Number of squares inside the figure

Boundary

Number of squares inside the figure

T Teacher's Note: In all the questions where the squares are to be counted, only single squares are
to be counted so as to find out the total number of unit squares inside the rectangle.







5. How many squares are shaded in each shape? 8

¥

:
X

6. How many squares make the rectangle?

4 Ll
in N

7. Why is the boundary of the
pink half of this design more
than half of the boundary of the
whole design?

8 Teacher’s Note: Consider 2 half squares as equal to 1 square.













Half of many

Cheten got a chikki bar in class today from her friend Anmol.
She gave half to her best friend Suraj.

a. How many pieces are there in the whole
chikki bar?

b. Circle the portion that Suraj got.

c. How many pieces did Suraj get?

d. How many pieces were left with Cheten?

Practice Time

1. Divide the shapes into two equal parts and colour half
the shape.

I R

























3. Divide each shape in half and colour one half of the shape:







This is one quarter of a roti. Can you complete it?
How many more quarters are needed to complete it?







:
2 kg pumpkin costs
1

4 kg pumpkin costs

1 1
3. Which costs more 7 kg of pumpkin or Z kg of Brinjal?

.
4. What is the price of Z kg of ginger?

3
5. What is the price of Z kg of ginger?

6. Sabita has T 100 with her. She has to buy tomato, carrot
and ginger. What are the possible choices of weights of

these items that she can buy, if she chooses to buy only
1

1 3
> kg, Z kg or — kg of all the items.

4

Fill in this table to help you make your choices.

In your notebook, write Sabita’s bill.

Can you all frame two questions of your own?













B2 There are 12 pieces in the chikki. This needs to be made into
4 equal parts.

Y
?qrEs

—>

Each part has pieces.
Therefore of whole chikki is 3 pieces of the whole chikki.

:
In the chikki below think of other ways of cutting to show — of

4
the whole chikki.

Here is % of the chikki.

This represents 3 parts of the
4 parts of the chikki.

Therefore % of the chikki is

pieces.
Practice Time

-
1. There are 30 children. = of them are girls. How many children

are boys?

.
2. There are 60 mangoes. Z of them are ripe. How many

mangoes are ripe?

o . 3
3. Sikkim Junior football team has 12 players. Z of them are from

North district. How many are from other districts?











































Colour the following parts of the design you have made:

Red : The part which is in circle 1 and circle 2.
Green : The part which is in circle 1 and circle 4.
Purple : The part which is in circle 4 and circle 3.
Blue : The part which is in circle 2 and circle 3.

Yellow : The parts which are not in any circle.

3. Guess how this design has been made. Use a compass
to make a similar one in your notebook.

4. Draw and arrange 10 circles similarly as shown below.”

7 Teacher's Note: The above activities are intended as a challenge activity for
children. Encourage children to explore their own designs with a compass. This will
also give them more practice in drawing circles with a compass.











































Can you use what you learnt to solve these problems?

1. In the construction of a dam, 700 bags of cement are
used in a week. How many bags are used in 3 weeks?

2. One day Sonam Rabden
went to Phodong bazaar
with his son. In the bazaar,
Sonam Rabden purchased
one carton of apples. There
are 8 layers of apples in one
carton and each layer has 50
apples.

5

a. How many apples are there in one carton?

b. The cost of one apple is T 12.
What is the cost of 1 carton?

c. If each student gets 2 apples then how many
apples are required for 300 students. How many
cartons is that?

Multiplying Bigger Numbers

In class |1l to multiply 15 by 4 we wrote 15 as 10 + 5.

This is called the grid method of multiplication.

Can we use the grid method to multiply bigger numbers
like 12 and 137







Practice Time
a. Multiply 14 x 84

b. Samya and Suraj were multiplying 36 by 42. Look at
their notebooks.

Are thelir answers the same? Wny Ao you say tnis?

c. 6x85:
Step 1: Multiply 5 by 6
Step 2: Multiply 8 by 6
Step 3: Add the answers you got in Step 1 and Step 2.
Is the answer correct?

d. 20 x 72 : Will your answer be the same as 2 x 7207

e. 21 x 48: Can vou do this sum in two different ways?
lltiplied by 5 below. Is this like the grid method?

Just like the grid method, since 728 = 700 + 20 + 8, we multiply
8 by 5, then 20 by 5 and finally 700 by 5 and add all the
products to get the final answer.































. Kewal makes 1 glass of orange juice with 1 teaspoon of sugar.
His mother tells him to make it sweeter so he adds 2 teaspoons
of sugar for each glass of juice. He takes 37 glasses of juice for
his friends on sports day. How many teaspoons of sugar will he
use?

. When will | get a bigger answer: when | divide 96 by 6 or when
| divide 96 by 4?

. If there are 19 chalk boxes in the class and each box has 45

pieces of chalk, how many chalk pieces are there in total?

. Karma was growing cabbage in his garden. He got 12 cabbages
from one small patch. He wanted to harvest 156 cabbages. How
many patches should he plant?

. For the school sports, 91 children had to stand in 7 lines. How
many children are therein a line?

























The counts of the animals seem to be of two types.

Those animals which can all be grouped in twos have an even
count. Those which cannot be grouped in twos have an odd count.

Example: The numbers of cats in the farm are 8 and you can see
from the picture in the table that they are in twos, so 8 is an even
number.

The number of crows is 5 and in the picture one crow does not have
a partner, hence 5 is an odd number.

Observe the table carefully and answer the following questions.

1. Name the animals whose counts are odd numbers.

2. Name the animals whose counts are even numbers.

3. Name the animals whose counts are equal in number.
Group each of these counts into odd and even numbers.

$Teacher's Note: Where pictures are required, children may be encouraged to draw dots or
crosses, the intention of the exercise is for them to begin to understand intuitively that when
two odd numbers are added, the sum is an even number and when an even number and an odd
number are added, the sum is odd. This is not for assessment.







So | arranged the diyas by using
1 diya in the first line, 2 diyas in the second line
and 3 diyas in the third line.

Step 4
Step 3

Step 2
Step 1

1. Number of dots in Step 1=1

2. NumberofdotsinStep2=1+2=3

3. NumberofdotsinStep3=1+ 2+3=

4. Number of dots in Step 4 =

5. How is the number of dots increasing in each step?

6. So, what should be the number of dots in the next step?

In triangular numbers, dots are arranged in a triangle with the
same number of dots on each side. And the number of dots are
arranged in rows in increasing order (1, 2, 3...). The first triangular
number is 1, the second triangular number is 3, the third is 6 and
SO on..

a. Can you think of some more such triangular numbers?

b. Which triangular number do you see in the sweet lime stall?

¢ Teacher's Note: Triangular numbers are an interesting set of numbers and many beautiful
patterns can be seen with them. Students may be encouraged to find relationships and observe
patterns such as the number of dots along the sides of the triangles.







Step 3
Observe the arrangement
of the dots and guess
the rule to find the next Step 1
number.

Step 2

a. Number of dotsin Step1 =1=1x1

b. Number of dots in Step2=4=2x2

c. Number of dots in Step 3 = — =

d. Number of dots in Step 4=— =

e. Sothe number of dots in Step5=25=5x5

. Observe the rule of getting square numbers and write the
sixth square number.

a. Number of diyas in the sixth square number is

b. Is it possible to arrange these diyas in a triangular

pattern?
. Can you arrange 15 lighted diyas in a square pattern? If so, how
many rows and how many columns will there be?

. Classify the following numbers as triangular or square numbers
and represent them using dots.











































1. Asha is sending books for her sister who studies in
Kolkata through speed post. The books had a weight of
4 kg 500 g. Find the cost of postage.

2. Hemlata is posting rakhis to her brother Kiran who stays
in Mumbai. Find how much she has to pay for stamps if
the weight of her package is 50 grams.

Addition and Subtraction of weights

A zoo in Sikkim had recorded the weights of all the animals.
Three of the animals were ill and had to be taken to the
veterinary clinic in a van.

Estimate the total weight of the animals to be taken to the
clinic.

To find actual total weight:

Add the weights in grams: 450 g + 200 g + 200 g =850 g
Add the weights in kilograms: 6 kg +7 kg +5 kg = 18 kg

Total weight =18 kg 850 g

How close was your estimate?

















































g%ﬁ The capacity of one tanker is 1000 litres. Two tankers come to the
city every day. If they provide 500 litres of water to each hotel,
then how many hotels can get water every day?

How can a hotel reduce wastage of water?

































































































g%ﬁ Make sentences with the following words or phrases:

a. 9a.m.and 9 p.m.

b. Hour hand

c. Minute hand

d. After exactly 24 hours

Practice Time

1. Match the following































Can you answer the questions below?

a.

How old was the pup when she brought it home with her?

Tiara took Sasha for the first DHPPIl vaccination on 17t April
2016. How many days after she brought Sasha home did she
take it for the vaccination?

Write any date that was appropriate for Sasha to get her first
rabies vaccination?

. On Sasha'’s first birthday Tiara gave her a big, juicy bone to

chew on. On which date did Sasha turn 1year old?

What is unique about Sasha’s birthday?





































Let us get back to Grandfather’s days and see how they
calculated with money:

Sevika's Uncle gave her Y 15.50 and her Aunt gave her
I 10.50 as a blessing during Dasami tika.

What is the total amount of money that Sevika received?
Amount given by Sevika's Uncle =

Amount given by Sevika's Aunt =

Total Amount =

. Amman had I 125.25 in his kantoor. His mother gave him
< 12.75 to save.

What is the total amount Amman saved?

. For Id, Salim purchased vegetables for ¥ 32.50 and fruits for
< 27.50.

How much money was spent by Salim in buying vegetables
and fruits?

. Lekhika went to the market to buy potatoes for lunch for the

khetalas. Her mother had given her  50. She spent I 30.50
to buy potatoes.

How much money was she left with?

Money with Lekhika =

Money spent =

Money remaining =

. For a relief fund collection, Khandu village collected X 372.75
and Shankhu village made a collection of X 500.

They spent X 10.50 as taxi fare to reach the nearby bank for
depositing the amount.

How much money did they deposit?
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Teachers' Page

+ Shapes and Spatial Understanding -

Spatial understanding is an important mathematical ability that children need to develop at an
early age. Cognitive skills must be developed in order to understand objects in terms of its space
occupancy, its views from different positions and its mathematical aspects. Most children have
difficulties with this skill. Pedagogical strategies such as the exploration of objects and space
through touch and sight helps them to recognise spatial features and construct mental and visual
representations of shapes and arrangements in space.

Chapter I: Looking at Shapes

In early primary, students should be able to recognise figures of ‘the same shape’ and differentiate
between simple shapes. By class IV, they should recognise that the word ‘shape’ refers to both
a 2D (rectangle, square, triangle, circle) and 3D (cube, cuboid, sphere, cylinder) attribute and
so understand, for example, that a cube and a square are different shapes with different names.
They should be able to match the 2D shapes with the faces of standard 3D shapes. At this stage,
students should also be able to decompose more complex shapes into simpler ones and vice-versa.
They should understand that rotating a shape does not change its attributes.

The chapter gives plenty of examples for all this, using free play and experimentation which
allows children to realise their creative potential, at the same time helping them to communicate
their growing understanding explicitly and confidently. For example, composing figures using
tangrams and identifying the properties of the shape thus formed, tracing and cutting shapes
and identifying shapes within shapes. Further ideas for teachers would be drawing shapes on dot
sheets and connecting lines within the shapes to decompose them. While students understand
at this level, that the same shape can be of different sizes, as they move to upper primary, an
understanding of the properties of a shape and the ability to classify, distinguish and compare
shapes develops.

Possible ESD connects can be developed using visits to local tourist spot and handicrafts centre,
with carefully designed activities to identify and differentiate between shapes. Students could
also be encouraged to observe, and record shapes encountered during cooking and while playing
games. Do avoid stereotyping gender-based roles in these activities.

Chapter 3: How Long? How Far? How Wide?

The bigger idea of this chapter is to get children to identify the use of length, width and height
measurement in context, appropriate units used to measure and how it contributes to fair
decision making,

Measurement is not only about quantitative ideas, for children to understand and appreciate
measurement, they should be able to see that it is an intrinsic attribute of different shapes.

Children need to be encouraged to use both local and standard ways of measurement. Since
estimation is an important skill, get children to estimate measurements and to describe the
reasoning that they used in order to estimate.



Suggested activities:

1. Distances they can walk/run.

2. Dimensions of objects around them.

3. Heights of plants, widths of leaves, other aspects of flora and fauna in their surroundings.
4, Personal statistics: height, length of torso/limbs, etc.

ESD connects can be developed by using the context of games that they play and by helping them
to realise that mathematics is a tool to settle arguments and arrive at fair decisions and to record
growth and other statistical data.

A number of ‘draw and measure’ activities are given in the chapter. The two levels of
assessment for these are:

»  Able to draw objects with the required measurement. Level 1.

+ Able to demonstrate understanding of the difference between height, length, width and
distance. Level 2.

At a higher level, students should be able to estimate fairly accurately and to choose units that are

appropriate for the object being measured.

Assessment Examples

1.Measure the following using the appropriate unit:

a Length of your socks.

b. Height of your parent.

C. Length of your toothbrush.

d. Length of your walking pace/step.

2, How many steps is the closest market from your house?

Now, estimate the distance of the market from your home in standard units.

Chapter 4: Borders and Tiles

Though students have been familiarized with the process of tiling, the measurement of length and
area poses particular problems for children firstly, because of their difficulties with understanding
the iteration of standard units. For this reason, the measurement of the border length is first
carried out using non- standard uniform units such as thumbprints. Secondly, students find
it difficult to apply multiplicative reasoning to the measurement of area. Border length is
intentionally introduced before area and in class IV, there is no attempt to use vocabulary such as
perimeter and area. Conceptual understanding is the main thrust and so, there is also no attempt
to prescribe the formulas associated with this chapter.

ESD connects can be developed by discussing the idea of fencing as in the man-animal conflict
(Making a fence to save a farmer’s crop) and ownership. The concept of how much land can lead
to a discussion of the divide between rich and poor. They can measure spaces around them. Does
the longer boundary indicate a larger number of tiles? Does the same boundary length indicate
the same number of tiles? Classroom activities can involve recycling old cards, making the best
from waste, etc.
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Chapter 5: Parts of a Whole

Why is a quantitative topic such as fractions in the section on Shapes and Spatial Awareness?
Probably the introduction to the need for something less than a whole is seen in real life as
sharing things in concrete form. By viewing different shapes and objects as wholes and parts of
wholes, students connect fractions to their daily transactions. In class IV, it is important that a
student understands what a whole is, before understanding a Part of a Whole The whole can be
different in different contexts - it can be a whole biscuit or a whole packet of biscuits. Next, it is
important that equal parts of wholes are emphasized.

There are different constructs to represent and think about for fractions —

a. Part-whole relationships.

b. Part-part relationships (ratio- relation between 2 sets).

c. Quotient (fractions denote division and consequently decimals).
d. Operator (multiplicative aspect).

This chapter emphasises the Part - Whole relationship.

The part of a whole as a single object. This involves cutting a naturally existing whole into equal
parts according to measurable qualities such as length, area, volume, mass, etc. An example for
length could be a rope cut into 3 parts of equal length. Each part is of the length of the whole rope.

The part of a group or set. This involves selecting objects based on a defined criterion from a
specific group. It does not require that the objects in the group are of the same size or type.

For example, suppose there are 12 different types of flowers and 4 of them are red flowers. We
can represent this situation by the fraction 1i . Which means that 4 out of the 12 flowers are red.
Here the part of a group/set meaning invofves mentally placing discrete things into categories
(e. g. red, prime) which is different from cutting up things according to length, area, or volume.

The following representations are used to demonstrate various ways students can be supported
visually in their understanding and internalization of abstract concepts:

Fraction strips Fraction rods

__HEEN m
Area models

O
e O T

Chips or counters

Number line

v




In class IV only half, quarter and three-quarter are introduced and students should understand
the meaning of equal parts of a whole.

Making equal halves of a whole, completing the whole given half of it, making halves by paper
folding are some of the different ways in which students can understand the concept of half.
Using a grid can help students do these exercises easily. A quarter is introduced as a half of a half
and the intuitive understanding of three quarters as 1 - 12 and % + 13 is built using narratives.
Stories are a good way for students to understand the need for taking fractions of fractions.

Developing fraction concepts:

Real life situation Spoken or Symbol Picture Manipulatives

written word

Tashi cut roti One - half
into 4 equal 2
pieces and gave
one-half of the
roti to her friend.

How much roti
is she left with?

Assessment: Students can come up with their own problems on fractions and pose it to the class.
For example, if they are asked to pose problems on fractional part of a collection of objects, this
is a good opportunity for formative assessment.

«  Does the student understand the concept of equal parts? Level 1.

»  Does the student identify the part taken correctly? Level 2.

«  Does the student understand how the half changes when the whole changes? Level 3.
+  Can the student find the whole when the half is given? Level 4.

ESD connects can be developed by emphasis on sharing and sharing equally with both humans
and animals. The value of nutritious food can be brought in by sharing foods which are natural,
local and organic.

Students can come up with their own problems on fractions and pose it to the class. For example,
if they are asked to pose problems on fractional part of a collection of objects, this is a good
opportunity for formative assessment.

»  Does the student understand the concept of equal parts? Level 1.

»  Does the student identify the part taken correctly? Level 2.

+  Does the student understand how the half changes when the whole changes? Level 3.
»  Can the student find the whole when the half is given? Level 4.

Chapter 6: Here We Go Round

The idea of a circle is both intuitive and technical and the focus of this chapter is to draw out the
intuitive understanding of a circle and its parts. A suggested way of helping children understand
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the idea of a circle, is, for example, to have a child stand at the centre, and have many other
children run/walk/mark off (in other words, measure) the same distance from the child at the
centre, and then join all these points to result in a circle. This helps children to see the relation
between the centre and any point on the circle. Also, this will reinforce length measurement, and
ideas of data collection (recording in tabular form) as well joining points to form a curve (circle)
can also be introduced very naturally.

To illustrate the underlying pattern for circles -multiple groups of children can be made to
form multiple circles with different values of radius — and the concepts of centre, diameter and
circumference can be introduced. At this stage, conceptual understanding rather than formal
defining is important. Activities to discover the properties of a circle such as its symmetry, the
relationship between the radius and diameter, the possibility of drawing an endless number of
radii or diameter, etc. have been included. The symmetry of a circle is the reason has a functional
aspect and children could reflect on the circular shape of wheels, umbrellas, plates and so on.

To find the centre of a circle which cannot be folded, ask children open ended questions to elicit
their own ideas of finding the centre of the circle.eg. Pick a point which you think is the centre. Why
did you choose this point? Or Can drawing lines help to find the centre? Which lines and why? Games
such as Pick the Handkerchief and songs such as Ring A Ring of Roses would familiarize children
with circles informally. In this chapter we have used the song Ghuma Ghuma Kay Mara. The
lyrics of one stanza are given here Ghuma Ghuma Kay Mara, Ghuma Ghuma Kay Mara, David ne
Goliath ko, Ghuma Ghuma Kay Mara.

ESD connects can be built by dwelling on concepts of fair games and playing by the rules.
Connections to math in nature and understanding the connect between symmetry and function
of an object also has potential in this chapter.

Assessment: Can you find other ways to draw a circle? [Other ways to draw the circle such as
keeping one foot fixed and tracing a curve with the other foot will be a fun way for children to
understand the importance of the centre being a fixed point and the circles with different radii
that can be drawn by children of different heights.]

Examples:

»  Why are the circles different in sizes? (Does the child understand the role of radius in the size
of the circle?) Level 1.

+  Whose diameter will be shortest or longest? (Does the child understand the connection
between radius and diameter?) Level 2.

«  Who has drawn the best circle? Why? (Does the child understand the symmetry of a circle
and the importance of keeping the centre fixed?) Level 3.

Chapter 11: Trip to Talkharkha

In class IV, students begin to pay attention to the shape and placement of component parts when
they interpret and make drawings. They will also attempt to produce visual reality in drawings
by only drawing the objects or parts of objects that can be seen. They should be able to describe
one thing being between others and put key features in order on a map and attempt to show a
bird’s eye view of familiar settings with a ‘rough’ sense of proximity.

This gets them to see 2D in 3 D shapes. This integrates shapes and measurement concepts.



Suggested activities:
+  Visualise and plan route map school to home.
+  Children able to read friend’s route map.

ESD connects can be built by exploring local scenic spots and drawing simple maps based on their
observations. In this process, children can build an understanding of the value of clean air and
water, the importance of eating local food, appreciating and learning local art and handicrafts and
the value of scientific innovations such as the Integrated Cooking Systems.

Quantitative Reasoning

Quantitative Reasoning goes beyond number crunching and doing fast computations. The
approach is to develop the skills of logic and reasoning in children so that they focus not just
on product (the correct answer) but on process (the reasoning which they adopted). According
to the Nuffield Foundation’s paper: Key Understanding in Mathematics learning by Terezinha
Nunes, Peter Bryant and Anne Watson of the University of Oxford, a course in quantitative
reasoning should

«  Engage students in a meaningful intellectual experience

o Increase students’ quantitative and logical reasoning abilities

+  Improve students’ ability to communicate quantitative ideas

«  Encourage students to take other courses in the mathematical sciences

«  Strengthen mathematical abilities that students will need in other disciplines

In order to achieve these goals, the learning outcomes for a quantitative reasoning course reflect a
mathematical learning that is predominantly conceptual rather than procedural and fosters a deeper
understanding of the applicability and accuracy of standard mathematical skills and tools.

The topics in the syllabus such as operations on numbers, data handling, measurement, etc. give
ample opportunity to develop such thinking in children. Formative assessment exercises have
been suggested along with an assessment scheme. The levels in the assessment scheme will aid in
a sharper diagnosis of the student’s difficulties.

Chapter 2: Bigger Numbers

In class IV, we extend the numbers up to 9999. It is not just enough for students to understand
how to read and write bigger numbers. They should be able to comprehend their magnitude
by relating them to the size, quantity or measurement of objects and quantities that they
encounter in real life. The chapter also includes the recognition of patterns in number
sequences and the addition and subtraction of four-digit numbers.

Puzzles and games are suggested activities to develop mental strategies and automatisation.
Students should be encouraged to try different ways of calculating answers and solving
problems. They should also be given opportunities to explain their reasoning as illustrated
in the chapter. Algorithms should be arrived at and not prescribed, and this also has been
demonstrated in the chapter. Students should be encouraged to cross verify and check
arithmetical facts by estimation, approximation and procedural understanding instead of
accepting them at face value or blindly following prescribed algorithms.
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ESD connects can be built using data such as: steps to be climbed at religious places, tourists
vising a zoological park, number of books in school libraries, jam produced in the government
food preservation factory, population, etc.

Chapter 7: Scaling and Sharing

While children should use their informal knowledge about multiplication and division in the
classroom, in class IV, they should formalise this knowledge and, in the process, gain a better
understanding about the arithmetic operations themselves.

Encourage children to see patterns in multiplication tables and multiplication such as getting
them to see what would be in the ones place digit on multiplying.

While repetitive addition is the most common model for multiplication, care has been taken to
include examples in which multiplication is used for scaling, as a ratio, asan array and as a cartesian
product. In fact, the very name of the chapter is based on the scaling model of multiplication,
in order to set the ground for a more wholesome understanding of the multiplication of
rational numbers.

ESD connects can be built by understanding the mental calculations done by small-business
people, for example understanding multiplication by 10s and 100s using flower bouquets and
baskets made by a poor flower seller. The concept of sharing equally is an intrinsic part of division.
Examples of caring are blended with gender reversal - Husband caring for his wife by putting eye
drops at equally spaced intervals- can build attitudes of consideration in students. They should
also be encouraged to verify calculations using a variety of methods.

Assessment Examples

»  Identifying and applying multiplication and division in a given context.

»  Ascalemodel ofacaris 15 cm long. The real car is 20 times this length. How long is the real car?
+  Multiplies the length of the model car (15) by the scaling factor (20): Level 1.

»  Multiplies correctly to get the length of the real car as 300 cm: Level 2.

»  Anusha would need 1 binding sheet to bind 3 notebooks. She was able to bind 12 books. How
many sheets of paper did she use?

+  Identifies the data and mathematical concept given in the problem or context. (Number and
division): Level 1.

+  Applies division correctly to solve the problem: Level 2.

Chapter 9: Heavy and Light

An intuitive understanding of weight as well as the introduction to the concept in Class III has
determined the approach for the content of class IV. Balancing the two pans of a weighing
scale transitions naturally into comparing and equalising the weights on both sides of the pan.
Pedagogy should include practical activities to get children to have an experiential understanding
of weight. For example, get them to estimate how many potatoes would weigh 1 kg, or what
the weight they could comfortably carry is. In this chapter, children move on from making a
balance to making weights for the balance using objects around them. They use standard weights
such as gram and kilogram with the understanding of which units are better suited to weigh



which objects. Simple addition and subtraction of weights can be practised using their weekly
grocery lists.

The chapter illustrates data collection and data representation in very natural contexts and many
of the learning outcomes of data handling in class IV can be addressed here.

ESD connects can be built by describing children helping parents with chores: carrying heavy
bags and finding out how much they carried. Understanding the functioning of public service
institutions such as the Post Office, understanding that weight determines the postage cost.
Connect with wildlife: weights of animals in the zoo. Connect with cleanliness: weight of dry
waste collected during a garbage collection drive.

Chapter 10: Pouring and Filling

The approach is very similar to the previous chapter and the pedagogical practices lend themselves
well to ESD connects as described below. The millilitre is introduced with exercises on conversion
to litre, however the focus is on understanding how much a millilitre is and this is understood
experientially by comparing the capacities of different containers.

Gender issues: Girls playing traditionally male sports such as football.

Sustainability: Carrying their own water bottles, drinking juice from glass (not plastic)
bottles, carrying home the juice which was not drunk, watering plants with water collected
from a leaking tap.

Medical precautions: Danger of overdosing on medicine.

Dietary recommendations: Drinking water regularly, regulating oil consumption.

Awareness about cooperatives: Volume of milk collected, ration shops and kerosene allotment.
Consumption: Water consumption due to large hotels catering to tourists.

Assessment:

+  Activities that encourages estimation weights and capacities of objects.

«  Use of appropriate unit measure

»  Guess how many glasses of water can be filled in your water bottle. Estimate the capacity of
your water bottle using an appropriate unit measure.

«  Reasons and communicates the relationship between the capacity of the water glass and the
capacity of the water bottle: Level 1

+  Uses the capacity of the water glass to estimate the capacity of water bottle.

Chapter 12: Tick Tock

The study of the concept of time has a subtle level of complexity because time does not have a
physical attribute. It simply quantifies the occurrence of events. Before actually learning how to
measure time, students experience these units of time in their daily life and hence understand the
concept of duration. Even a simple mark on the clock has a deep mathematical significance, it does
not stand for a minute but signifies duration- the passing of a minute. The beauty of mathematical
representation is thus built into this chapter. Children should be able to see the importance of
time in the various activities they do and how the units differ according to the context.
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Chapter 13: Rupees and Paise

Children get introduced to money even before they enter school and the topic must be addressed
in the school curriculum for several reasons. Money has an important role in real life and children
should understand its value in order to take wise financial decisions both now as well as in the
future. Payments are handled by adults in different ways (via the bank, cards, the mobile, net
banking, etc.). Money transactions lend themselves to role plays which are an excellent device for
students to understand different perspectives.

It is a good idea to initiate discussions that surface students’ understanding of money. Some
sample questions that could be used are:

» Is everything that we consider precious worth a lot of money?

» Is there anything that money can't buy?

+ Do you get pocket money? Do you spend it all or save some?

»  Where does your pocket money come from?

»  Does anyone have to work for their money?

»  Suggested activities and manipulatives:

+  Flats- Long-Ones could be used to understand conversions. [One representing 1p, Long
representing 10 p and Flat representing X 1.]

«  Tables to show different ways to pay for an item. Work out the fewest coins (or notes) to pay
for the different items.

«  Discussions on the purchasing power of notes and coins. [Let them discuss with their parents
and grandparents about notes and coins being used and the changing value of items. This has
also been described in the chapter.]

»  Role Play Scenarios: What can I buy for 50 p? I 1? 5? Shopkeeper’s method for giving change.
Bank transactions: sample cheques, pass books, debit/ credit cards could be displayed.

»  Mid-day meal activity - Estimate amounts of food, find out the prices from shops, and work
out the price per head.

+  Classroom displays: Old coins and notes, different kinds of kantoors (piggy banks).

ESD connects can be made to Sustainability (example: concept of carpooling to save fuel),
Inflation: Cost of living during grandparents’ and parents’ days as compared to the present. Also,
the idea of giving money to charity can be discussed in the class. It is also important for children to
understand the wise use of money: importance of planning, sharing and giving to the community.

Assessment:
Computes bills
Estimates total cost in a given context.

1. For the coming school semester, you want to buy the following stationery items. Estimate
the total cost. What is the smallest currency note that you would take with you to the stationery
shop to buy these things?
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Colour Pencil Box

6 notebooks

1 Pencil box

b _ Makes reasonable estimates with the appropriate unit of money: Level 1.

- Adds correctly or makes a rough estimate of the total cost: Level 2.
- Gives a valid answer for the currency note: Level 3.

Data Handling Across Chapters

Data handling at this stage is to collect, record and present data in meaningful way. In class IV,
data handling is seen across chapters. Encourage the students to find out their own information
and show them how to record this accurately, be it in a list, table or tally chart. and how to
convert this information into pictographs and bar graphs. They should also be encouraged to
read and interpret these graphs. This could include comparison as well as sum and difference
problems using information provided in the visual representation of the data.

»  Representing given information in graphs.
»  Analysing information given.

Example: Each student of class IV was asked to choose 1 sport to compete in on the Sports Day.
The table shows their choices.

Sport Number
100 m dash 25
200 m race 18
400 m race 16
100 m race 10

Draw a pictograph to show this.

What scale did you choose for this graph? Why?

- Chooses appropriate picture and scale to represent data: Level 1.

- Represents data correctly in pictograph: Level 2.

- Writes the scale for the pictograph: Level 3.

IV Pattern Recognition and Generalization

Regarding patterns, as Keith Devlin, a top mathematician says: As the science of abstract patterns,

there is scarcely any aspect of our lives that is not affected to a greater or lesser extent by mathematics,
for abstract patterns are the very essence of thought, of communication, of computation, of society and
of life itself.

Note that while patterns are intuitively experienced by us in the cycle of seasons, in our daily
routines, in art and craft and in almost every realm, the study of mathematics should help us to
harness the power of patterns for powerful mathematical techniques such as conjecture, proof
and generalization.
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Chapter 6: Patterns, Patterns Everywhere

In class IV, we focus first on patterns which are obtained by reflection. The student is required to
observe what changes and what remains the same. Students must be encouraged to see patterns
in nature, in their clothes and on banners, signs, traffic signals and in general all around them.
They should be encouraged to observe the symmetry in reflected patterns and to point out which
objects show reflective symmetry and which don'’t. The use of a mirror to show reflection has
been shown in the teacher pages of the class III mathematics book. An interesting exercise would
be for them to observe in the symbols in the almanac have reflective symmetry or not.

Number patterns are an absorbing field of study for all ages. In class IV, we look at the patterns
in particular types of numbers: odd and even, triangular numbers, square numbers which have
their own visual styles which can develop visualization and creativity in students as they learn to
represent these numbers. The questions in the exercise on odd and even numbers are intended
to help the students develop an intuitive understanding of generalizations that they will use more
formally at a later stage — such as ‘the sum of two odd numbers is always even’ and ‘the sum of an
even and an odd number is odd’. Teachers can also develop extension questions such as finding
the number of square (or triangular) numbers less than 50 or finding the numbers which are
both triangular and square numbers. Solving riddles using visual representations of the clues
helps students develop strategies for problem solving and must be encouraged in class.

Children should be encouraged see patterns in all the other topics (both the obvious such as
multiplication, perimeter and area and the subtle such as time, fractions, etc.) as this in turn helps
children to generalize rules, understand algorithms and derive formulas.

ESD connects can be built by studying patterns in the traditional Sikkimese outfits: dawra surwal,
Dhaka topi, faria, chaubandi choli. Or by observing reflections in the famous lakes of Sikkim.
Visual patterns which translate to number patterns can be observed in the arrangements of fruits,
of decorations, etc.

Assessment: Fun and well-designed activities may be developed to:

a. Identify that children are able to extend patterns.

b. Get children to describe patterns.

C. Get children to create patterns.

d. Identify that children apply their understanding of pattern recognition to generalize

in other topics.
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