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Learning To Observe
Read each line aloud slowly!
Can you guess what comes next?

1 2 3

4 5 6 ?
2 4 8 10 ?

1 3 7

9 11 ?
5 10 15 20 25 ?

Can you guess the next two numbers?

1

10 100 1000

?

?
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Let’s look at another example…
Read each line aloud slowly!
Can you guess the next three?

a b c d e

f

g h ? ?

?

Can you guess the next one?

aaa

bbb

ccc

ddd

eee

?

fff

Can you guess the next four?

aa ab

ac

ad

ae

?

?

?

?

Can you guess the next two?

aba

bcb

cdc

ded

efe

fgf

?

?
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Here’s another example…
Do you know the music scale?
Sing with me
Sa Re Ga Ma Pa Dha Ni Sa

Say each line below! Can you fill
in the blank spaces?
Sa Re Ga Ma Pa ___ ___ ___
SaRe ReGa GaMa MaPa PaDha ______

______

ReSa GaRe _____ _____ _____ NiDha SaNi
SaReGa ReGaMa

_____

MaPaDha

_____

_____

SaReGaMa ReGaMaPa _______ MaPaDhaNi _______
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Observe this piece of cloth…

What do you observe? How do you think this
design is made?
Isn’t there a ‘pattern’ that is printed on the cloth
again and again?
Can you identify the pattern?
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The piece that repeats…
• This is the piece that ‘repeats’
• The repeating piece is called
MOTIF
• MO-TIF
• You will often find motifs on
printed material such as
sarees or other clothes
or even umbrellas!
• Look for them and try to
identify the motifs!
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Observe this string…
What do you observe? How do you think this
design is made?

Isn’t there a ‘pattern’ that is repeated?
Can you identify the ‘motif’?
Can you draw it separately?
Can you make any other designs with the same motif?
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Such as these…
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Can we do lists of shapes?
So far, we saw how to identify patterns in lists of

NUMBERS

LETTERS

MUSICAL NOTES

Can we also identify patterns in shapes?
Can we predict what will comes next if we
are given a series of shapes?

LET’S TRY!
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So let’s observe carefully again…
What Comes Next?

?
?
?
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Let’s go back to the number examples…
1, 2, 3, 4, 5, 6, … We know that 7 comes
next and then 8 and then 9
BUT HOW DO WE KNOW?
Let’s examine the next example

?

?

2, 4, 6, 8, 10, …. We know what
comes next: 12, 14, 16, 18, etc.
BUT HOW DO WE KNOW?
Think about it: How are you able to guess what
comes next,and next, and next?
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Let’s look at the first example again…
1, 2, 3, 4, 5, 6,...
In this example,

Each new number in the list = Previous Number + 1
So,

1+1=2, 2+1=3, 3+1=4, 4+1=5, 5+1=6
Therefore, the 7th number in the list is 6 + 1, which is 7
After that will be 7 + 1 which is 8, next is 8 + 1 which is 9, and so on.
Now observe one more thing:

1st Number = 1
2nd Number = 2
3rd Number = 3
4th Number = 4
5th Number = 5

And therefore,
Nth Number = N
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Let’s look at the second example
2, 4, 6, 8,10,...
Here,

Each Number = Previous Number + 2
So,

2+2=4, 4+2=6, 6+2=8, 8+2=10
So, the 6th item is 10+2=12. After that will be 12+2=14, then
14+2=16, and so on. Now observe one more thing:

1st Number = 2  2 = 1 X 2
2nd Number = 4  4 = 2 X 2
3rd Number = 6  6 = 3 X 2
4th Number = 8  8 = 4 X 2
5th Number = 10  10 = 5 X 2
6th Number = 12  12 = 6 X 2

And therefore,
Nth Number = N X 2
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Here’s another one…
5, 10, 15, 20, 25, ...
Can you tell what’s happening in this example now?

Each Number = Previous Number + 5
So,

5+5=10, 10+5=15, 15+5=20, 20+5=25
and then we get 25+5=30. After that will be 30+5=35, 35+5=40,
and so on. Now observe one more thing:

1st Number = 5  5 = 1 X 5
2nd Number = 10  10 = 2 X 5
3rd Number = 15  15 = 3 X 5
4th Number = 20  20 = 4 X 5
5th Number = 25  25 = 5 X 5
6th Number = 30  30 = 6 X 5

And therefore,
Nth Number = N X 5
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Let’s relook at the alphabet examples…
aa, ab, ac, ad, ae, ...
We know that what comes next is af, then ag, then ah.
But how do we know that? Because each item in the sequence
is ‘a’ followed by the alphabet which comes next in order. So,

1st item = ‘a’ + 1st alphabet = aa
2nd item = ‘a’ + 2nd alphabet = ab
3rd item = ‘a’ + 3rd alphabet = ac
...
10 th item = ‘a’ + 10 th alphabet = ‘a’ + ‘j’ = aj

And therefore, Nth item = ‘a’ + Nth alphabet
Question: Can N be 100? 45? 30?
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Let’s relook at alphabet examples
aba, bcb, cdc, ded,efe, ...
We know that what comes next is fgf, ghg, hih, iji, etc.
And how do we know that? Let’s see.

ITEM1

ITEM2

ITEM3

ITEM4

ITEM5

aba

bcb

cdc

ded

efe

‘a’ + ‘b’ + ‘c’

‘b’ + ‘c’ + ‘b’

‘c’ + ‘d’ + ‘c’

‘d’ + ‘e’ + ‘d’

‘e’ + ‘f’ + ‘e’

1st Letter +
2nd Letter +
1st Letter

2nd Letter +
3rd Letter +
2nd Letter

3rd Letter +
4th Letter +
3rd Letter

4th Letter +
5th Letter +
4th Letter

5th Letter +
6th Letter +
5th Letter

Can you figure out what will be the 10th item in the list?
The 17th item? The 21st?
Nth item = Nth alphabet + alphabet after Nth alphabet + Nth alphabet
Question: Can N be 100? 45? 26?
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So, how do we know what we know?
In all the examples we saw

» we are able to guess what comes next, and
» we are also able to say what will come at the Nth place!
So, how are we able to guess?
Because we are able to spot the ‘pattern’ !
In each example, we are able to find what is the thing or action
which ‘repeats’.
When we find out the ‘repeating thing/action’
we can easily figure out how to keep
adding the next item to the list. We can
also figure out what will be any item in the list!
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Let’s try something with shapes!
How many squares will be there in the 7th position?

7
How many squares will be there in the 5th position?

17
How many edges will the outer boundary of the
shape have in the next position?

18
6 edges

10 edges

14 edges
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Let’s look at things a different way!
We saw how to identify patterns in lists or in visual elements
and how these elements have that pattern in common.
So, if we have a list which is multiples of 2 - e.g.

2, 4, 6, 8, 10, 12, ...
And in this list we have an imposter – e.g,

2, 4, 6, 7, 8, 10, 12, ...
You can spot the imposter, can’t you?
Because the imposter does not satisfy the pattern.
So what’s the imposter in the example above?
That’s right – 7!
7 is not a multiple of 2, hence it is the ‘odd man out’ in this list.
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So let’s look for the ‘odd man out’!
Which item in this list is ‘odd man out’?
She’s a girl,
the rest are
boys.

Rohan

Jack

Anita

Basab

Rahul

Which item in this list is ‘odd man out’?
It’s a hexagon,
all the others
are pentagons.

Which item in this list is ‘odd’?
a4a

g6g

u8u

k3k

hj5

d2d m9m

Which item in this list is ‘odd’?
42

56

77

14

22

35

63

All the others
follow the pattern
‘letter’ ‘number’
‘same letter’.
All the other
numbers are
multiples of 7.
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So, Patterns!
What are patterns?
A pattern is a repeating sequence of things.
As we saw, patterns can appear in number sequences.
Patterns can be printed on cloth or paper. Cloth is woven
in a pattern or a sweater can be knit in a pattern.
Patterns can be observed in nature – how leaves
are formed, how weather changes per season,
or how trees bear fruit or crops yield.
There can be patterns in behavior too!
Can you think of some patterns in the
world around you?

20

Patterns - Why?
Why do we need patterns?
Patterns make a complex thing simple so we can
understand it. E.g., ???
Patterns help us to predict behaviour – e.g., shopkeepers can
study buying patterns of customers and stock their shop
accordingly. Such as, people buy raincoats and rain shoes
before the monsoon. People buy new clothes just before Diwali
or Christmas. People buy sweater before winter. And so on…
Farmers plan crops based on weather patterns.
Governments make policies based on
economy patterns.
Patterns are used in printing textiles.
Tailors prepare pattern drafts in paper so they
can make multiple pieces of a design.
Patterns are everywhere… look out for
them! Now let’s try some problems.
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THANK YOU
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