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Agenda

+ Mathematical
Practices

+ Foundational
Supports

+ We can do this
+ Q&A




Your role

+ What do you do to
support early
mathematical
development?

+ What can you do to
support early
mathematical
development?
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Transocean Blow-out Preventer

top of well
on seafloor

Controlled by
electrical, fiber-optic
and hydraulic
networks, can be
activated manually
with switches on rig
floor and
automatically when
well pipe

or rig is badly
damaged

Massive pistons
slam together to stop
the flow of oil or
natural gas; some
pistons are fitted
with cutting edges to
shear through drill
pipe and well casing
if necessary

© 2010 MCT

Source: Sentinol
research, octnet.org
Graphic: Orlando Sentinel

Curbing pollution in the Gulf of Mexico



Common Core:
Mathematical Practices
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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
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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




#2 Reason abstractly and quantitatively

Teachers...
+ Encourage discussions of relationships

Make connections from the concrete to the abstract

+
+ Encourage the use of representations
_I_

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




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

18
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https://www.craftsy.com/post/miter-joints/ ;https://www.youtube.com/watch?v

#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

4 .
\ '
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

21



#6 Attend to precision

Teachers...

+ Provide students with accurate definitions
and accurate depictions

« Avrectangle 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+ 3isthesameas3 +4

*  Model with objects

24



#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

25



#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?

26



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
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Jayden Film Clip

+ When students reach the classroom they are not blank
slates
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Jayden & Arithmetic
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What does Jayden know?
Which Mathematical Practices does he use?

Put your answers in the chat (list them all together)

W N

0O N O 01 b

. Reason abstractly anc qual | titatively , -
. 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



Jada Film Clip

What does Jada know?

Which Mathematical Practices is she engaging in?

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

operations-videos
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What does Jada know?
Which Mathematical Practices does she use?

Put your answers in the chat (can be all together)

0O N O 01 b

Reas stractlya antitativ

o

. 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



% nal Supports
and Resources




Meeting children where
they are

+ Children come to our classrooms with
a wealth of informal mathematical
knowledge

J‘ 4 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




Meeting children
where they are

+ Formative assessment and
differentiated instruction are
key




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 | 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

38



Instill a joy

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

39



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.

=3 THE UNIVERSITY OF TEACHERS COLLEGE UNIVERSITY s

COLUMBIA UNIVERSITY DENV ER M

UNIVERSITY OF MINNESOTA

~ VANDERBILT

UNIVERSITY WISCONSIN

UNIVERSITY OF WISCONSIN-MADISON

Strd

University



DREME

Development and Reseacch in
Early Mathematics Education

About DREME v Resources v Publications Events Blog

Family Math

This project conducts research to inform effective practices for
promoting young children’s math experiences at home with the
support of parents and caregivers.

Learn more about this project >

Teachers

This project develops research-informed materials that build the
capacity of early childhood educators to promote children’s math and
executive function skills.

Learn more about this project »

Teacher Educators

This project conducts research and develops materials that prepare
teacher educators to support in-service and pre-service teachers in
promoting young children’s math learning.

Learn more about this project »

PreK-3 Alignment

This project conducts research to identify policies and practices that
are associated with high quality, continuous math education from
preschool through the early primary grades,

Learn more about this project »

DREME

Network
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DREME TE:
MODULES

Overview
Counting

Operations

Patterns & Algebra
Spatial Relations
Measurement & Data

Counting

The deceptively simple act of counting, and developing
children's number sense

Go to module >

Patterns & Algebra

Making sense of and describing pattems paves the way for
early algebraic reasoning.

Go to module >

Spatial Relations

Early leaming of geometric ideas, and how things are related
in space

Go to module >

Measurement & Data

Is it longer? Heavier? How can we figure this cut? Bullding
from children’s ideas about measurement & data

Go to module >

Operations

Young children reason about the four operations (yes, even
multiphcation and division')

Go to module >

Overview

These pravide background and span the
content of our other medules.

Go to module >

44
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DREME TE: Layout
[Counting Example]

‘C’Vl;\);: 2:‘ Mathematics

of Counting

Development
of Children’s

Counting Counting

Supporting
Classroom Vignettes
Practice

Assessing Getting

Counting

Started

45
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Formative Assessments

Verbal counting

ive-

« Ask an individual child to count as high as he or she can.

« Ask children to count objects (or stairs) while on walks or around the yard.
« Suggest that children count in preparation for a Hide and Go Seek game.
« Ask a child to tell you when you make a mistake (then skip or repeat a number in the counting sequence).

Numbers before and after

« Play I'm Thinking of a Number (“I'm thinking of a number that comes right after/before six").

« In a group, ask a child to say a number, and then ask another child to state the next number or the number before. Continue with this pattern (the ®
next child provides the initial number, the following child states the number before/after) around the circle or group. You can limit the numbers F o r m a tlve
that are named by the children to one through ten, one through 20, etc.
Assessments

« Play I'm Thinking of a Number ("I'm thinking of a number that is greater/less than 11").

« In a group, ask two children to each state a number. Then ask another child to decide which is the greater/lesser of the two numbers. C t.

« If children recognize numerals, write numerals 1-10 on ten cards placed randomly in front of a child and ask her to line them up in order of the o n o U n I n g
numerals.

« Use collage-making or drawing as a counting activity. You can come back after the collages/drawings are made and ask each child to count how

many of each object he or she chose or drew. fro m th e
« Create opportunities during free play for assessing counting. How many blocks were used to build the tower? How many letters in their name?
Cardinal value (numerosity of the set)

How many shovelfuls does it take to fill the bucket? How many eyes in the classroom? Ears? Arms? Legs? Shoes?

[ )

« During counting-object or counting-movement activities, ask at the end of the counting sequence, "So, how many are there all together?" or "How We s I te
many is that?"

«» Have the child or children line up two rows of countable objects such dominoes, teddy bears, or cars, and ask them to count how many there are
in each row. At the end of each row ask them to tell you how many in that row.

//prek-math-te.stanford.edu/counting/format
@ssment-it-counts

Set size comparison

« During individual or group conversations about same, more and less which use the numerical value of the sets, keep track of children’s knowledge
of greater-than and lesser-than.
« In the cardinal value activity with two rows described above, ask the child which of the two rows has the most objects.
« Have pairs of children draw varying sized sets of shapes on the board, then ask individual children which of two sets is larger or smaller. 46



DREME TE: Layout
[Patterns & Algebra Example]

Development of
Why and What of Mathematics of Children’s
Patterns Patterns & Algebra Thinking on
Patterns & Algebra

Assessing Patterns Supporting . .
& Algebra Classroom Practice Vignettes Getting Started

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

47



Formative Assessments

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 ('l 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.

Example of
Formative
Assessments

on Patterns &

Algebra
from the
DREME TE
Website

48

assessment-spotting-patterns
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Practicing the Mathematical Practices

This paper slucadetes Be Common Con's vison of sound Methamaticsl Puaction for goung cidem, rciudng reesoneg
AMsrectly ont makong sense of probilems

Oy

e Common Cove Mamemetcs Factoes wele Coudred 10 Duade Tea Pevy A Niping

DRt %0 Sevlop 8 Sewp dmosandeg of muthermutcal concegta AL W glarce, Twy

gt seem Like lofty goals Yor preschookens. B2 3 00k “under T hood” can

Prowade AAQMtE M0 why Twas A FACTC 64 CaN 34 GO saLalie a0 Now ey ranuraly
. MCMMJ'! 1 om e preschadl caswrnom Pau T De apcaed Dy how mary Taanonal preac hood

sy they mppor s welt

7]
(0]
} ™
~N
S
9
>
™
()
>
o
N
-
©
9
©
t Y
o
el
c
©
-
Y
()
a0l
L=
e
()
&
=
()
t
3

—
©
(3]

k=
(]
£
o

i
=)
(o]
£

+ Getirng Sarted From the
Catrenaray

https

49


https://prek-math-te.stanford.edu/overview/practicing-mathematical-practices
https://prek-math-te.stanford.edu/overview/practicing-mathematical-practices

DREME TE Search Functions

+ Topics
« Shapes
« Addition
* Fair sharing
+ Type
« Videos
* Handouts
* Activities
* Articles

50



ily Math

DRE

r .
M Famlly Math What is Family Math?  Resources  Family Activitiesvv  Community  About

—
s 4

Do You Work with
Families with Young
Children?

Play a Big Role in Supporting Fun
Math Learning at Home.

Explore Activities

https://familymath.stanford.edu/

Free, Research-Based Materials for Supporting Family

Math
51



Teachers

12 Y g =
D 7"2  iaae M = Teachers Classroom Activities~  Teacher Corner  About

r

Free Math Materials for
the Early Childhood
Classroom

Explore Activities

Support Learning Throughout the School Day
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Created by leading scholars in the field of early childhood education and with input from teachers, these playful
and engaging activities promote young children’s math and executive function skills.

https

Coming soon
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PreK-3 Alignment

D F\) E M E Development and Research in
H Early Mathematics Education AbOUtDREME v  Resourcesv  Publications  Events  Blog

Advancing Preschool Through Elementary School
Alignment and Continuity

Math leaming in preschool is often disconnected from math leaming in the early elementary grades
This disconnect can lead to students experiencing uneven instructional practices, which can
compromise their leaming, The goal of the DREME Preschool Through Elementary School
Coherence (COHERE) project is to identify policies and practices that are associated with high
quality, continuous math education from preschool through the early primary grades.

This is a collection of COHERE project-related policy briefs and research publications authored by
DREME Network members and affiliates.

Policy Briefs
Building Infrastructure to Support Coaching Programs in School Districts

School districts are increasingly employing instructional coaches to support teacher learning. This
move is supported by research demonstrating that ongoing coaching that is embedded in teachers’
practice can be an effective strategy for improving teaching, more effective than short-term methods

//dreme.stanford.edu/prek-3-coherence/

https
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Thank you!
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