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Agenda

+ Mathematical 
Practices

+ Foundational 
Supports

+ We can do this

+ Q & A
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Your role

+ What do you do to 
support early 
mathematical 
development?

+ What can you do to 
support early 
mathematical 
development?
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Rotating 
Duplo 
structure
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IKEA
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Computer Generated Animation
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A job with Pixar
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Transocean Blow-out Preventer
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Curbing pollution in the Gulf of Mexico



Common Core: 
Mathematical Practices
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Amandla counting
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Mathematical Practices 
in the Early Grades

+ Mathematical Practices are 
actions in which we want 
students to engage
• Young students bring a wide variety 

of mathematical experiences to the 
classroom

+ Students need modeling

+ Students need scaffolding
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#1 Make sense of problems 
and persevere in solving them

Students…

+ Explain the meaning of the problem

+ Look for entry points to solutions

+ Consider similar problems

+ Use concrete objects or 
representations to solve problems

+ Check their answers

11" Dinosaur Adventure " by Dave Catchpole is licensed under CC BY 2.0 .

https://www.flickr.com/photos/52957117@N04/7001655496
https://www.flickr.com/photos/52957117@N04
https://creativecommons.org/licenses/by/2.0/?ref=openverse


#1 Make sense of problems and persevere 
in solving them

Teachers…
+ Provide appropriately challenging problems
+ Make sure the mathematical problems make sense 

What are students being asked to do and why?

+ Ask students to evaluate their answers/solutions 
Ask students, “Does this make sense?”  “Is there more than one way to solve 
this problem?”

+ Instill a joy in problem-solving
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#2 Reason abstractly 
and quantitatively

Students…

+ Make sense of quantities and 
relationships

+ Develop an ability to decontextualize 
and recontextualize

+ Attend to units

+ Attend to the meaning of quantities
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#2 Reason abstractly and quantitatively

Teachers…

+ Encourage discussions of relationships

+ Make connections from the concrete to the abstract

+ Encourage the use of representations

+ Reinforce the concept of a quantity
“Four” can describe innumerable sets
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#3 Construct viable arguments and 
critique the reasoning of others

Students…

+ Understand and use stated assumptions and 
definitions

+ Make conjectures

+ Justify and communicate conclusions

+ Make plausible arguments

+ Constructively critique the reasoning of others

+ Ask useful questions to clarify
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#3 Construct viable arguments 
and critique the reasoning of 
others

Teachers…
+ Use prompts to help students think 

critically and express their mathematical 
ideas

+ Help students develop definitions
A triangle is a closed three-sided figure

+ Provide opportunities for students to talk 
about their problem-solving strategies
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#4 Model with mathematics

Students…

+ Apply mathematics they know to real-life problems

+ Map relationships of quantities

+ Use representations to think about and solve problems

+ Interpret mathematical results in context
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#4 Model with mathematics

Teachers…

+ Are role models for students

+ Use mathematics to solve their problems in the classroom

+ Ask students to illustrate/model mathematical problems in a 
variety of ways

+ Support the use of symbols to represent real-world situations 
and problems
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#5 Use appropriate tools 
strategically

Students…

+ Consider available tools

+ Make sound decisions about the 
use of tools

+ Detect errors using tools like 
estimation

+ Use technological tools and 
resources when applicable
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#5 Use appropriate tools strategically

Teachers…

+ Provide opportunities for students to chose tools in 
mathematical problem-solving

• “Which tools would help you compare the 
weights/heights/temperatures?”

+ Ask students to model problems with manipulatives of their 
choosing
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#6 Attend to precision

Students…

+ Communicate precisely to others

+ Know and use clear definitions

+ Use the equal sign appropriately
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#6 Attend to precision

Teachers…

+ Provide students with accurate definitions 
and accurate depictions

• A rectangle is a closed figure with four 
sides and four right angles

+ Provide opportunities to explore the 
meaning of  equality (equal sign)

+ Provide accurate representations
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#7 Look for and 
make use of 
structure

Students…
+ Look for and create 

patterns
+ Look for and make use of 

structure
+ See the relationships 

between mathematical 
topics
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#7 Look for and make use of 
structure
Teachers…
+ Provide opportunities for students to identify, extend, and create 

patterns
+ Call attention to symmetry
+ Make connections between mathematical topics explicit
+ Encourage students to look for structure while problem-solving
• 4 + 3 is the same as 3 + 4
• Model with objects
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#8 Look for and express regularity 
in repeated reasoning
Students…

+ Notice regularity in the way they solve problems

+ Explain regularity in their problem-solving

+ Make generalizations for future use
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#8 Look for and express regularity 
in repeated reasoning
Teachers

+ Create sets of problems that can use the same problem-
solving process – ask students to talk about their solutions 
“What do you know about these problems?”

+ Ask students to think of other problems that are similar to the 
one at hand. How are they similar?
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Mathematical Practices
+ Make sense of problems and persevere in solving them

+ Reason abstractly and quantitatively

+ Construct viable arguments and critique the reasoning of 
others

+ Model with mathematics

+ Use appropriate tools strategically

+ Attend to precision

+ Look for and make use of structure

+ Look for and express regularity in repeated reasoning

27



Your turn!
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Jayden Film Clip

+ When students reach the classroom they are not blank 
slates

29



30

ht
tp

s:
//

p
re

k-
m

at
h

-te
.s

ta
nf

o
rd

.e
d

u
/o

p
er

at
io

ns
/a

d
d

iti
o

na
l-

o
p

er
at

io
ns

-v
id

eo
s

Jayden & Arithmetic



1. Make sense of problems and persevere in solving them

2. Reason abstractly and quantitatively
3. Construct viable arguments and critique the reasoning of 

others
4. Model with mathematics
5. Use appropriate tools strategically

6. Attend to precision
7. Look for and make use of structure
8. Look for and express regularity in repeated reasoning

What does Jayden know? 
Which Mathematical Practices does he use?
Put your answers in the chat (list them all together)
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Jada Film Clip

What does Jada know?

Which Mathematical Practices is she engaging in? 

32

ht
tp

s:
//

p
re

k-
m

at
h

-te
.s

ta
nf

o
rd

.e
d

u
/o

p
er

at
io

ns
/a

d
d

iti
o

na
l-

o
p

er
at

io
ns

-v
id

eo
s



33

ht
tp

s:
//

p
re

k-
m

at
h

-te
.s

ta
nf

o
rd

.e
d

u
/o

p
er

at
io

ns
/a

d
d

iti
o

na
l-

o
p

er
at

io
ns

-v
id

eo
s

Jada division



1. Make sense of problems and persevere in solving them

2. Reason abstractly and quantitatively
3. Construct viable arguments and critique the reasoning of 

others
4. Model with mathematics
5. Use appropriate tools strategically

6. Attend to precision
7. Look for and make use of structure
8. Look for and express regularity in repeated reasoning

What does Jada know? 
Which Mathematical Practices does she use?
Put your answers in the chat (can be all together)
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Foundational Supports 
and Resources
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Meeting children where 
they are
+ Children come to our classrooms with 

a wealth of informal mathematical 
knowledge

+ The knowledge that children bring to 
the classroom will vary widely

+ Teachers need to meet children where 
they are and support them as they gain 
new and increasingly sophisticated 
mathematical skills and knowledge

36



Meeting children 
where they are
+ Formative assessment and 

differentiated instruction are 
key
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Formative Assessment
+ Unlike older students, most children in early childhood cannot be 

assessed with written assessments

+ Teachers need to be keen observers and engagers of children

• Accurately assessing children’s mathematical abilities can be difficult 
because we can’t really see inside children’s heads. If we hear a child 
say to another, “You have more dinosaurs than I do!” we can probably 
assume that child has some sense of number. But is their claim based 
on the size of the pile of dinosaurs, or the numerosity of both sets of 
dinosaurs, or maybe even some history of playing with this individual 
child? These different possibilities make it clear that more information 
is needed.

• Useful prompts include “Tell me how you know." "How did you figure 
that out?”  “Why do you think that?” “Can you show me how you know?" 
Be ready to follow-up with clarifying questions during the conversation
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Instill a joy

+ Successful mathematics 
learning requires a positive 
learning environment that fully 
engages children and 
promotes their enthusiasm for 
learning.

39
NRC, 2009 



Your role

+ Bringing it back to the beginning-
What do you do to support early mathematical development?

What can you do to support early mathematical development?

40



Resources

+ DREME Network
• https://prek-math-

te.stanford.edu/

41

https://prek-math-te.stanford.edu/
https://prek-math-te.stanford.edu/


What is DREME?
Established in 2014, Development and Research in Early Mathematics 
Education (DREME) is a network of scholars across the country who 
engage in collaborative research and development with the goal of 
advancing the field of early math learning and teaching.



DREME 
Network

43
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DREME TE:
MODULES
§ Overview

§ Counting

§ Operations

§ Patterns & Algebra

§ Spatial Relations

§ Measurement & Data
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DREME TE: Layout 
[Counting Example]

Why and 
What of 

Counting

Mathematics 
of Counting

Development 
of Children’s 

Counting

Assessing 
Counting

Supporting 
Classroom 

Practice
Vignettes Getting 

Started
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Example of 
Formative 
Assessments
on Counting
from the 
DREME TE 
Website
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DREME TE: Layout 
[Patterns & Algebra Example]

Why and What of 
Patterns

Mathematics of 
Patterns & Algebra

Development of 
Children’s 

Thinking on 
Patterns & Algebra

Assessing Patterns 
& Algebra

Supporting 
Classroom Practice Vignettes Getting Started

47
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Example of 
Formative 
Assessments 
on Patterns & 
Algebra
from the 
DREME TE 
Website

Noticing regularity (and irregularity!)

• Pattern skills build on children’s ability to discern differences. Ask children to sort a set of objects that can be 
sorted into distinct groups (colors, size, animal vs. insect, etc). Ask children: How did they sort them? What 
makes the objects the same? What makes them different?

• Children notice patterns all around them but may not be able to articulate what the pattern is ("Look Teacher! 
The recycle sign. That’s a pattern too!"). Ask questions that elicit children’s thinking ("Can you tell me what you 
see?").

Pattern recognition

• In a group, ask children to look around the classroom and point out patterns. Remind them that the pattern unit 
has to repeat at least twice. Examples are stripes on someone’s shirt, pants or dress; or the repeating figures 0-9 
in the “ones’ place” column on a hundreds chart. Ask questions to bring out children’s thinking ("Can you 
describe the pattern?")

• Play I-Spy in small or large groups using patterns outside or inside the classroom ("I see a pattern with red–
blue–red–blue."). Once the children understand the game, allow them to take the teacher role.

Pattern identification

• Ask one or more children to create their own patterns with beads, blocks, or other manipulatives. Ask another 
child to identify the pattern unit. This can be transformed into a center activity using collections of objects (teddy 
bears to put in lines, unifix cubes to connect, etc.).

• Create sound or movement patterns (remember to repeat the unit!) and ask the children to identify the pattern.

Formative Assessments

48
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Practicing the Mathematical Practices
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DREME TE Search Functions

+ Topics

• Shapes

• Addition

• Fair sharing

+ Type

• Videos

• Handouts

• Activities

• Articles
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Family Math
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Teachers
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PreK-3 Alignment
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Questions
&

Answers
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Thank you!
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