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Goals for 
this Session

Understand the roles of 
counting, visual 

understandings of number, 
and decomposition in 

students’ number sense 
development

Learn effective 
practices for planning 
tasks and experiences 
that are responsive to 

students’ learning 
needs

See examples of how to 
plan and use number 

sense routines

Walk away with ideas to use 
in your classroom as you 

launch the new school year!



What is 
Number Sense?



What is 
Number Sense?

Unitizing

Subitizing & 
Magnitude

Part/
Whole

Counting

Estimation

Reasoning with numbers

Fluidity and flexibility 
with numbersNumber relationships

Decide on a strategy 
based on the problem 
and on the numbers 
involved



What are 
Number Sense Routines?

Number 
Sense 

Routines

Number 
Sense

Routines

Responsive 
InstructionNumber Sense Routines…

� provide daily number sense experiences
� include discussion around numbers and their 

relationships
� are playful and enriching
� help students make connections to big ideas in 

mathematics

Responsive Number Sense Routines…
� teachers respond to students’ current understandings and 

build on students’ existing number sense
� teachers use students’ work and their discussions to plan 

daily number sense routines



Number Sense Routines

Count Around the Circle Quick Images



Count Around the Circle
■ Learn counting 

sequences
■ Develop a “mental 

number line”
■ Use estimation strategies
■ Understand place value 

(positional, base-ten 
number system)

■ Use patterns for problem 
solving



Grade 2: Count by 10s starting at 34

■ Access: What patterns do you notice in the 
numbers?
■ Challenge: Why is this a tricky leap? What is 

happening at these points in the count 
sequence?



Grade 2: Count by 10s starting at 34

Where would you go next with these 2nd graders? 
What numbers would you use for the next counting sequence and why?



Responsive Instruction: 
What did we plan as our next steps?
■ Continued learning the routine over that first week 
– Count by 1s starting at 0 and at 27
– Count by 10s starting at 23 and at 230 (write in a vertical list)
– Continued discussions about those “tricky leaps” and the regrouping that is 

occurring by counting by 10s starting at 55 and using base 10 blocks to 
watch the quantity increase by 10s and 100s.

■ The next week, focused discussions on place value patterns, ten tens 
becoming a new hundred, and the position of the numeral in the number 
tells us its value.

– Count by 10s starting at 30 and at 35 (write horizontally to highlight leaps 
to the next hundred)

– Count by 10s starting at 0, 100, and 1,000



Grade 5: Count by tenths and hundredths

■ Access: Count by .1s and .01s
■ Access: Notice that it takes much longer to get 

to a whole when counting by hundredths
■ Challenge: Understand and explain how many 

.01s are within .1 and within 1 whole.



Grade 5: Count by tenths and hundredths

Where would you go next with these 5th graders? 
What numbers would you use for the next counting sequence and why?



Responsive Instruction: 
Where did we go next?
■ Count Around by tenths starting at 4, at 2.2, and 10.5

■ Count Around by hundredths starting at 0 (again!), 5, and 10

■ Continued to focus on estimates: If we start at 2.2 and count by 
tenths, what will Carla land on?

■ Story problems involving tenths and hundredths



Quick Images Routines
■ Building visual understandings 

of quantities
■ Recognizing and using groups 

to know an amount
■ Comparing quantities
■ Understanding part-whole 

relationships
– Numbers are composed of 

smaller parts
– Grouping ideas (unitizing)
– Using a number’s relationship to 

benchmark numbers (like 5 or 10)



How many dots?



How many did you see?



How many dots?



How many did you see?



How many eggs?



How many did you see?



Quick Images with Dominoes in Preschool

■ Access: Subitizing and counting.
■ Challenge: Express the quantity you see.



Quick Images with Dominoes in Preschool

Where would you go next with these preschoolers? 
What quantities would you use for the next Quick Image and why?



Responsive Instruction: 
What did we plan?

■ More arrangements of 4, 5, and 6, but in linear, scattered, and other 
grouped arrangements

– Day 2: 5 in dice form, 5 as 2 and 3, and 5 as 4 and 1
– Day 3: 4 as 3 and 1, 5 as 3 and 2
– Day 4: 6 as 3 and 3, 6 as 4 and 2, 5 as  3+2 or 4+1



Grade 3: Ten-Frames and Arrays

■ Access: How will they describe their processes for 
combining amounts?

■ Access: What symbolic math knowledge will they rely on?
■ Access: What visual knowledge of the quantities will they 

rely on?
■ Challenge: How will they connect symbolic and visual 

knowledge?
■ Challenge: How will they discuss relationships among 

equations?



Quick Images with 
Ten-Frames in Grade 3



Quick Images with
Arrays in Grade 3



Responsive Instruction: 
What were the next steps?
■ More arrays and continue with familiar groupings: 6-pack of 

soda, cubbies, muffin trays
■ Continue to connect visual quantities with symbolic 

representations, especially with equations that highlight the 
associative property such as (6x4)2 = 24 x 2 = 6(4x2) = 6 x 
8 = 48

■ Questions: What patterns do you notice in these equations? 
Which numbers represent which part of the quantities? Why 
do these equations equal the same amount? Do they mean 
the same thing? 



Closing Thoughts

■ Use formal and informal assessment data.

■ Plan experiences in a responsive way: Since students could do this, let’s try 
___. Since students are struggling with this, let’s try _______. Since 
students are exploring this idea, let’s continue to build on it with _____.

■ Provide multiple, connected opportunities for students to construct number 
sense every day.

■ Promote reasoning strategies and discussion by encouraging students to 
look for patterns and relationships.

“As students work with numbers, they gradually develop flexibility in thinking about 
numbers, which is a hallmark of number sense.”
~ NCTM, Principles and Standards for School Mathematics, 2000



Enjoy your 
students’ 
number 
sense 

journeys!


