
Developing 
Number Sense 
in K-2
Webinar #2: Composing & 
Decomposing Numbers



Alaska Mathematics Standards

Content 
Standards

Standards of 
Mathematical 

Practice 
(SMPs)

Big Picture



SMPs for K-2
 I can try many times to understand & solve a math 

problem.
 I can think about the math problem in my head, first.
 I can make a plan, called a strategy, to solve the 

problem and discuss other students’ strategies too.

 I can use math symbols and numbers to solve the 
problem.

 I can use math tools, pictures, drawings, and objects 
to solve the problems.

 I can check to see if my strategy and calculations are 
correct.

 I can use what I already know about math to solve 
the problem.

 I can use a strategy that I used to solve another math 
problem.

Perseverance & Sense-making

Structure

Communicating reasoning

Big Picture



Big Picture

Work with +/- up to 10

Work with +/- up to 20

Work with +/- up to 1000



Concrete Pictorial Abstract

Representation in Math

Big Picture

10



Composing/Decomposing Progression
Kindergarten:
 Decompose #s 

less than 10..use 
objects, 
drawings & 
equations

 Compose & 
decompose 11-
19 into ten ones 
and some 
additional ones

1st Grade:
 Count large 

quantity of 
objects by 
grouping into 10s 
and counting by 
10s & 1s to find 
the quantity

 10 can be 
thought of as a 
bundle of ten 
ones, called a 
“ten”

 The #s from 11-19 
are composed of 
a ten and some 
ones

 Use place value 
strategies

2nd Grade:
 100 can be 

thought of as a 
bundle of ten 
tens –called a 
“hundred”

 Use place value 
strategies

Composing/Decomposing



Kindergarten

Composing/Decomposing Progression
Kindergarten:
 Decompose #s 

less than 10..use 
objects, 
drawings & 
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 Compose & 
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1st Grade:
 Count large 
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Operations & Algebraic Thinking
 K.OA.4: For any number from 1- 4, find the 

number that makes 5 when added to the given 
number and, for any number from 1-9, find the 
number that makes 10 when added to the given 
number  (e.g., by using objects, drawings or 10 
frames) and record the answer with a drawing or 
equation.

 K.OA.3:  Decompose numbers less than or equal 
to10 into pairs in more than one way (e.g., by 
using objects or drawings, and record each 
decomposition by a drawing or equation). For 
example, 5=2+3 and 5=4+1.

Kindergarten



Kindergarten

Students need a strong sense of 
numbers up to 5, then up to 10.
Subitizing/Recognizing 

multiple representations of a 
number

Seeing a number of objects 
as the composed of two parts 
or as a whole

Let’s Look at the Building Blocks



Quick Images



1. How many dots did you 
see?

2. What structure did you see 
that helped?

Quick Images



Quick Images



1. How many dots did you 
see?

2. What structure did you see 
that helped?

Quick Images



Subitizing
 Subitizing is instantly seeing how many or 

the ability to quickly identify the number 
of items in a small set without counting.

 The maximum number for subitizing, even 
for adults, is 5.

 Children as young as 2 years can subitize
up to 3 objects.

Kindergarten



Conceptual Subitizing
Perceptual subitizing is recognizing the 

number without using other math 
strategies.

Conceptual subitizing is using other 
math strategies to know how many.

Conceptual subitizing involves 
recognizing a number of objects as a 
whole and as a composition of parts.

K--Subitizing



Conceptual Subitizing
Seeing the objects for only a few 

seconds challenges the mind to 
find strategies other than counting.

It is very important to have 
students reflect on their strategies 
and communicate those strategies 
to others.

K--Subitizing



A B C

D E

Dot Cards
K--Subitizing

nrich.maths.org



A
• Classic dice and 

playing card 
arrangement

• Probably the easiest 
arrangement of five

K--Subitizing

nrich.maths.org



B
• Presents clear 

subgroups of two 
and three

K--Subitizing

nrich.maths.org



C

• Linear arrangement 
(most likely to 
prompt counting)

• Can be mentally 
separated into two 
and three

K--Subitizing

nrich.maths.org



D

• Encourages the use 
(or discovery) of sub-
groups of four and 
one

K--Subitizing

nrich.maths.org



E

• Appears to be a 
random arrangement

• Prompts the mental 
activity of sub-
grouping

K--Subitizing

nrich.maths.org



K--Subitizing
Pictures to Encourage 
Conceptual Subitizing
 Simple forms, homogenous groups of circles or 

squares rather than pictures of animals or 
mixtures of any shapes, should be used for the 
units

 Regular arrangements should be emphasized, 
and most should include symmetry (linear 
arrangements are easiest, rectangular 
arrangements are next, dice or card patterns 
can be easy if they are used to them)



K--Subitizing
Games to Encourage Subitizing
1. Deal & Copy:

 Materials:  15 dot cards w/variety 
of dot patterns of #s 0-5 & 
counters

 One child deals out a card face 
up to each other player.  Each 
child uses counters to replicate 
the arrangement of dots on 
his/her card and says the number 
out loud. The dealer checks each 
result then deals another round. 

2. Memory Match
3. Say a #, Students find a match



K--Subitizing

What are some other 
games/activities to encourage 
subitizing?



Kindergarten

Multiple Representations

4



Kindergarten

5-Frames



Kindergarten

Students need a strong sense of 
numbers up to 5, then up to 10.
Subitizing/Recognizing 

multiple representations of a 
number

Seeing a number of objects 
as the composed of two parts 
or as a whole

Let’s Look at the Building Blocks



Kindergarten

1   and 3   make 42   and 2   make 4



Operations & Algebraic Thinking
 K.OA.4: For any number from 1- 4, find the 

number that makes 5 when added to the given 
number and, for any number from 1-9, find the 
number that makes 10 when added to the given 
number  (e.g., by using objects, drawings or 10 
frames) and record the answer with a drawing or 
equation.

 K.OA.3:  Decompose numbers less than or equal 
to10 into pairs in more than one way (e.g., by 
using objects or drawings, and record each 
decomposition by a drawing or equation). For 
example, 5=2+3 and 5=4+1.

Kindergarten



Decomposing 5
Kindergarten

Shake & Spill

5  is  3  and 2 

5  is  2  and 3 

5  =  3  + 2 

5  =  2  +  3 



Composing 5
Kindergarten

Go Fish! 5  and 0 make 
5

2  and 3  make 5

1  and 4  make 5

5    +  0 =   5



Composing/Decomposing 5
Kindergarten

5
3

2

Number Bonds

Seeing Relationships

5
5

0

5

1 4



Kindergarten

What are some 
activities/games that you’ve 

used to help students compose 
and decompose numbers from 

1-5?



Operations & Algebraic Thinking
 K.OA.4: For any number from 1- 4, find the 

number that makes 5 when added to the given 
number and, for any number from 1-9, find the 
number that makes 10 when added to the given 
number (e.g., by using objects, drawings or 10 
frames) and record the answer with a drawing or 
equation.

 K.OA.3:  Decompose numbers less than or equal 
to10 into pairs in more than one way (e.g., by 
using objects or drawings, and record each 
decomposition by a drawing or equation). For 
example, 5=2+3 and 5=4+1.

Kindergarten



Kindergarten
5-Frames

1 and 4 make 5

2 and 3 make 5

3 and 2 more = 5

4 and 1 more = 5

5 and 0 more  = 5



Kindergarten
10-Frames



Operations & Algebraic Thinking
 K.OA.4: For any number from 1- 4, find the 

number that makes 5 when added to the given 
number and, for any number from 1-9, find the 
number that makes 10 when added to the given 
number  (e.g., by using objects, drawings or 10 
frames) and record the answer with a drawing or 
equation.

 K.OA.3:  Decompose numbers less than or equal 
to10 into pairs in more than one way (e.g., by 
using objects or drawings, and record each 
decomposition by a drawing or equation). For 
example, 5=2+3 and 5=4+1.

Kindergarten



Kindergarten

Compose/Decompose To 10

7

1 6



Kindergarten

5-Groups & 10-Groups

a group of 5 and 
2 additional ones



Kindergarten

Decompose/Compose To 10 
with 5-Groups



Kindergarten

Decompose/Compose 10

7  and 3  make 10

10   =   6  +   4  

7  +   3  =   10

10   is  6  +  4

2  and 8  make 10
2  +   8  =   10



Operations & Algebraic Thinking
 K.OA.4: For any number from 1- 4, find the 

number that makes 5 when added to the given 
number and, for any number from 1-9, find the 
number that makes 10 when added to the given 
number  (e.g., by using objects, drawings or 10 
frames) and record the answer with a drawing or 
equation.

 K.OA.3:  Decompose numbers less than or equal 
to10 into pairs in more than one way (e.g., by 
using objects or drawings, and record each 
decomposition by a drawing or equation). For 
example, 5=2+3 and 5=4+1.

Kindergarten



Kindergarten

Decompose/Compose 10



“As children learn the 
combinations that make up the 
numbers to 10, they will reach the 
point where they know the parts 
so well, they can identify a missing 
part when they know the total 
and one part.” 

---Kathy Richardson

Kindergarten

“There’s eight 
because two are 
missing.”



Numbers and Operations Base Ten
 K.NBT.1: Compose and decompose numbers 

from 11 to 19 into ten ones and some further ones 
(e.g., by using objects or drawings) and record 
each composition and decomposition by a 
drawing or equation (e.g., 18 = 10 + 8); 
understand that these numbers are composed of 
ten ones and one, two, three, four, five, six, 
seven, eight or nine ones. 

Kindergarten



Kindergarten

Decompose into 10 Ones and 
Some Additional Ones

10 and 8 make 18
10   +   8    =   18



Kindergarten

What counting strategies would you 
expect from students who are given the 

drawing below?



Composing/Decomposing Progression
Kindergarten:
 Decompose #s 

less than 10..use 
objects, 
drawings & 
equations

 Compose & 
decompose 11-
19 into ten ones 
and some 
additional ones

1st Grade:
 Count large 

quantity of 
objects by 
grouping into 10s 
and counting by 
10s & 1s to find 
the quantity

 10 can be 
thought of as a 
bundle of ten 
ones, called a 
“ten”

 The #s from 11-19 
are composed of 
a ten and some 
ones

 Use place value 
strategies

2nd Grade:
 100 can be 

thought of as a 
bundle of ten 
tens –called a 
“hundred”

 Use place value 
strategies

1st Grade



Counting & Cardinality/Numbers 
and Operations Base Ten

 1.CC.4: Count a large quantity of objects by 
grouping into 10s and counting by 10s and 1s to 
find the quantity.

 1.NBT.2: Model and identify place value positions 
of two digit numbers. Include:
 a. 10 can be thought of as a bundle of ten ones, 

called a “ten”
 b. The numbers from 11 to 19 are composed of a 

ten and one, two, three, four, five, six, seven, eight 
or nine ones.

 1.NBT.C: Use place value understanding and 
properties of operations to add and subtract.

1st Grade



1.CC.4: Count a large quantity of objects by 
grouping into 10s and counting by 10s and 1s 
to find the quantity.

1st Grade

43 cubes



Illuminations.nctm.org Grouping & Grazing

1st Grade



Illuminations.nctm.org Grouping & Grazing

1st Grade



Illuminations.nctm.org Grouping & Grazing

1st Grade



Illuminations.nctm.org Grouping & Grazing

1st Grade



Illuminations.nctm.org Grouping & Grazing

1st Grade



Illuminations.nctm.org Grouping & Grazing

1st Grade

3 tens
30

2 ones
2



1st Grade

Mystery Jar:
• Estimate how 

many.
• How could we 

count them?



1.NBT.2a: 10 can be thought of as a 
bundle of ten ones, called a "ten".

1st Grade

10 ones --------------------- 1 ten stick 10 ones ---------1 ten



fifteen is 1 ten and 5 ones,  15 = 10 + 5

1st Grade

1.NBT.2b. The numbers from 11 to 19 are 
composed of a ten and one, two, three, 
four, five, six, seven, eight or nine ones.



Thirteen is 1 ten and 3 ones,  13 = 10 + 3

1st Grade
Now the decomposing of numbers up to 
19 is done with tens and ones in addition 
to ones.

13

10 3



1st Grade

43 cubes

1.NBT.C: Use place value understanding 
Connecting to Place Value Strategies

40   + 3
4 tens + 3 ones 4 tens + 3 ones

40     +  3



1st Grade



What are some other ways to show 
the “tens and some ones” within 
numbers up to 99?

1st Grade

3
340

4 0  



Big Picture



Big Picture

Money



Composing/Decomposing Progression
Kindergarten:
 Decompose #s 

less than 10..use 
objects, 
drawings & 
equations

 Compose & 
decompose 11-
19 into ten ones 
and some 
additional ones

1st Grade:
 Count large 

quantity of 
objects by 
grouping into 10s 
and counting by 
10s & 1s to find 
the quantity

 10 can be 
thought of as a 
bundle of ten 
ones, called a 
“ten”

 The #s from 11-19 
are composed of 
a ten and some 
ones

 Use place value 
strategies

2nd Grade:
 100 can be 

thought of as a 
bundle of ten 
tens –called a 
“hundred”

 Use place value 
strategies

2nd Grade



Operations & Algebraic 
Thinking/Numbers and Operations 
Base Ten

 2.NBT.1: Model and identify place value positions 
of three digit numbers. Include:
 a. 100 can be thought of as a bundle of ten tens, 

called a “hundred”

 2.NBT.B: Use place value understanding and 
properties of operations to add and subtract.

2nd Grade



2.NBT.1a: 100 can be thought of as a 
bundle of ten tens -- called a 
"hundred".  (It is also 100 ones.)

2nd Grade



A hundred is both100 ones and 10 tens

2nd Grade

1 hundred10 tens



2nd Grade

153



2nd Grade



2nd Grade

Name some ways to make 153 
with hundreds, tens, and ones. 



2.NBT.B: Use place value understanding
2nd Grade

347

7   
300

3  0  0
40

4 0  
7



2.NBT.B: Use place value understanding
2nd Grade

7   
300

3  0  0
40

4 0  
7

300  +  40  +   7



2nd Grade

Questions?



Big Picture

What were some 
key take-aways?




