Big Ideas for
s
c
i
t
a
m
e
h
t
a
M
Early kson Institute’s
With Eri

Lisa Ginet, EdD

Saturday, March 9, 2019

1

Explore number sense and
pre-math concepts
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Discover stories, songs, and
games that support number
learning
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Learn how to nurture a positive
math mindset with teachers
and parents
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It Begins at the Beginning
Children are natural-born wonders!!

They are born hard-wired with capacities to …
… walk & talk
… become life-long learners & problem-solvers
… become the most important persons in others’ lives
Early Math Collaborative

But no child is born …
… a professional athlete or dancer
… a poet or a musician
… an inventor or architect
… a mathematician or a scientist
Every Adult needs to be supported from the earliest years
in order to become competent & accomplished !

Early Math Collaborative
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Babies are both with an instinctive reflex that is a
precursor of the ability they will acquire to walk & run.
The process takes place over the first 2-3 years.

Showing them flash cards or videos
won’t speed this achievement up.
Playful tummy time, providing clothing
& experiences that invite movement,
& delighting in their development will!
Early Math Collaborative

It’s the same for math!
Babies are born hard-wired with innate
mathematical capacities that we call
Precursor Mathematical Concepts
Early Math Collaborative
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PRECURSOR -- what comes before & prepares for

or signals something

Red sky at night, sailors' delight.
Red sky at morning, sailors take warning.

When leaves turn red and fall,
we know winter is coming.

In mathematics, a PRECURSOR concept is
a concept that underlies or prepares the ground for a big idea
Early Math Collaborative

We have identified 4
Precursor Mathematical concepts

Attribute
Comparison
Pattern
Change
Early Math Collaborative

Vero Beach, FL
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Babies, toddlers & 2s thrive & grow into playful,
confident mathematical thinkers & problem-solvers
when caregivers use the CAIR Principle:
Closely Attend & Intentionally Respond
in ways that are appropriate for the child’s age &
stage of development
Early Math Collaborative

CAIR PREPARES THE GROUND For Lifetime Learning

22-36 months

Change

Pattern
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Change

Pattern
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Attribute

Change

Pattern

Comparison

Attribute

0-14 months
Emerging

Attribute

Transforming
12-24 months
Developing

Early Math Collaborative
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Pattern involves a set of defining attributes.
Regularity occurs when the defining elements recur in sequence.
When a regular sequence begins, there is an expectation that it will include
the defining attributes.

Language expressing mathematical PATTERN
Comments & questions that refer to …
 regularity & sequence such as first, next, always, never, usually, “before /
after we…, we…”
 ordering & sequencing: biggest to smallest; earlier vs later; what
happens in the morning, afternoon, night etc.
Also, representation or expression of arrangements or paths that use
regularity such as arrays, movement from one place to another expected
location of furniture or objects, etc.





Change may be qualitative or quantitative.
Change may be the result of joining, separating, or altering.
To respond to change ,the difference between the initial and changed
conditions must be recognized.

Language expressing mathematical CHANGE
Expressions and actions that call for change …
 in quantity of a set such as take away, add, join, separate, put in, take out,
etc;
 in size of a set or item such as “make it smaller /larger.”
 in location (You got the ball from under the table and brought it over here;
today we are going to go to the laundry basket before the cubby)





CHANGE means that something becomes different

PATTERN involves rhythm, sequence & regularity that allow for prediction.

Comparison depends on recognizing attributes.
Recognizing attributes makes it possible to notice sameness & difference.
Noticing sameness and difference allows for matching, sorting & problemsolving with increasing precision.

Language expressing mathematical COMPARISON :
Comparative and superlative adjectives or expressions indicating…
 quantity (how much, how many, how many more) such as more, fewer,
less, equal to, as well as ordinal numbers ; Use of numbers to quantify units
of measurement or to precisely indicate movement and direction
 magnitude—such as more, bigger, greater, smaller etc , including more
precise identification of a dimension in various dimensions such as
longer/est, taller/est,wider/est, deeper/est,
 time: sooner, later, next day, week, month etc , after, before
 sensory perceptions as hotter/est, colder/est, softer/est, smellier/iest,
sweeter/est etc ,
 location of items or others in reference to another item or other uses
comparison; adjectives will be in the comparative case such as closer,
further, deeper down, etc.
 seriating or ordering sets

We perceive attributes of the world round us through our senses.
Attributes can be used to group.
Language allows us to describe attributes with increasing precision.





COMPARISON involves noticing sameness & difference.

Language expressing mathematical ATTRIBUTES
Any adjective indicating …
 quantity including all cardinal numbers & generalized terms such as
only, a lot, many, pair, dozen,
 magnitude such as big, huge, small, tiny, fat, skinny,
 sensory perceptions: loud, quiet, cold, hot, prickly, cozy, soft, etc, sweet
or icky smelling or tasting,
 time soon, right now, after a while, today
 spatial attributes are expressed in prepositions & adjectives related to
location such as here, there, in, on, over under, above, below, next to,
beside, behind, close, far, left, right etc.

•
•
•

ATTRIBUTES are properties or qualities of things that allow us to describe
and classify the world around us.

Pre-cursor Mathematical Concepts

G

A

Please turn & talk to your elbow partner about which precursor concept
- ATTRIBUTE, COMPARISON, PATTERN, CHANGE fits best with each set of adult statements.

B

3. Let’s get out the plates - one for you, one for Papa, one for Mama - that’s
three. Let’s see, Pop-pop and Gram are coming for dinner tonight so we’ll
need two more.

2. Oh my goodness, you just keep growing! When we got these leggings
they were way too long and now they barely go beyond your knees. We
will have to get some new ones.

1. Ms. Garcia, I just wanted to share with you the schedule for naps, feeding and 1. I’m making your cereal. You’ll have that first like always. Then it’s time
activities in the center. Let’s talk about how they fit with what you do at home
for fruit. But today instead of applesauce, we are going to try peaches.
so we can help Lily adjust.
Let’s see if you will like them as much!
2. It’s amazing how Gabi has picked up on the 5 Little Monkeys song! She
always loves to join in shaking her finger to show “No more monkeys jumping
on the bed.” She also holds up 5 fingers and knows to put one down as the
song goes on.
read for your bedtime story tonight.

3. You brushed your teeth and got your PJs on! You choose 2 books we can

1. It’s getting cold. Let’s put the cozy blue blanket over you. I’ll put the light
cotton green one on the chair.

D

1. You weren’t very interested in the rice; you gobbled that applesauce down
much faster. Do you want more applesauce?

2. My goodness, Look at all the animals in your bed! You’ve got 2 brown
bears, ”Girl” the striped tiger, and your 3 little monkeys.

C

2. Do you want the smaller green ball that is in the basket over there or do you
prefer the bigger yellow one next to the chair?

cars in the box.

3. Let’s put the one big, red Truck on top of the shelf & the three little blue

together and you each take one until you have the same amount?

3. Jaki says she has only 3 cars and Tito has more. Could we put them all

V
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Big Ideas of Sets
Topic

Big Ideas

Examples

Sets & Sorting

•Attributes can be used to
sort collections into sets.

•Color, size, shape,
type of object, etc.

•The same collection can
be sorted in different ways.

•Red bears vs. blue
bears; big bears vs.
little bears

•Sets can be compared
and ordered.

•"There are more red
bears than blue bears."
(compare); small red
bears, medium red
bears, large red bears
(order)

© Copyright Erikson Institute’s Early Math Collaborative.

Reprinted from Big Ideas of Early Mathematics (2014), Pearson Education.

Development of Thinking about Sets & Sorting
• At all ages, children classify intuitively to make sense of their world.
• By 2 weeks of age, infants distinguish between objects they suck and those they
•
•
•
•

do not.
By 2 years, toddlers form sets with objects that are similar.
By age 4, children can sort objects according to a given attribute and form
categories.
– They may switch attributes during open sorting.
By age 6, children can independently sort by a single attribute and re-classify by
different attributes.
Children aged 5, 6 & 7 are still building their understanding of overlapping sets
and hierarchical categories.

Early Math Collaborative

Vero Beach, FL
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Big Ideas of Number Sense
Topic

Big Ideas

Uses of
Number

lNumbers are used many
ways, some more
mathematical than others.

5th

Examples
• Tommy has 5 books. (cardinal)
• Ava is fifth in line today. (ordinal)
• Numbers on basketball jerseys,
home addresses, telephone
numbers (nominal)

• Let’s meet at 5 pm on

December 5. (referential)

Numerosity lQuantity is an attribute of a
=5

set of objects and we use
numbers to name specific
quantities.
lThe quantity of a small
collection can be intuitively
perceived without counting.

l 5 mice and 5 elephants are

alike in quantity, though different
in other ways.

l Children just “see” three objects

and know it’s 3.

© Copyright Erikson Institute’s Early Math Collaborative.

Reprinted from Big Ideas of Early Mathematics (2014), Pearson Education.

How do children develop the idea of
quantity as an attribute?
• Older infants often learn signs/words for “more” and “all gone”
before other ideas.

• Toddlers can tell that a pile of 5 is more than a pile of 2, even before
they know any number names.

• Preschoolers are building a firm sense of the numerosity of 3, 4 & 5.
• Kindergarteners solidify number combinations to 10.

Early Math Collaborative

Vero Beach, FL
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What are Big Ideas of Early Mathematics?
Key mathematical concepts that
•

lay the foundation for life-long
mathematical learning and thinking

•

can be explored at any early age and
developed for years to come

•

help teachers focus and clarify their
goals for children’s learning

Early Math Collaborative

Core Values of the Collaborative
Math learning is for everyone.
Math learning is crucial in early childhood.
Math learning follows developmental progressions.
Math learning depends on effective teaching.

Early Math Collaborative

Vero Beach, FL
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Video Analysis: Child & Adult Thinking
Questions to Consider While Viewing the Video Clips
 What Precursor Concepts or Big Ideas about attribute is the child using?


Does the adult respond in ways that encourage the children’s thinking?



What, specifically, does the child or adult say or do that gives you evidence of their thinking?
video clip

Notes about child & adult thinking

infant & adult reading book
(1:40)
https://earlymath.erikson.edu/developingideas-attribute-reading-to-babies/

toddler & adult exploring avocado
(1:27)
https://earlymath.erikson.edu/earlyexploration-attributes-avocado-conceptsof-math/

preschooler sorting rocks
(1:59)
https://earlymath.erikson.edu/sortingrocks-with-child-31/

kindergartener sorting rocks
(2:10)
https://earlymath.erikson.edu/sortingrocks-with-child-14-explorations-in-coremath/

© 2019, Erikson Institute. All rights reserved. Photo-copying permitted; not for re-sale or re-publication.

cleanup

outdoors

songs

books

transitions

diapering/toileting

meals/feeding

time/routine

Description of Activity

What might be mathematical about the
activity? (Be Specific!)

Where’s the math in the daily life of your classroom?

Math All Day

Big Ideas for
Early Mathematics
Math is engaging, fun and useful for all ages! Parents, teachers, and other
adults in children’s lives can learn to enjoy doing math with children in ways
that foster children’s understanding and set them up for success throughout
their lives. Find out how precursor math concepts and big ideas help adults
build on young children’s innate mathematical thinking so that they are
ready to learn about sets, numbers and more abstract math. Explore ways
of interacting with young children that nurture them as mathematicians.

Lisa Ginet, EdD,

is the director of Erikson’s Early Math
Collabora�ve. She has spent more than three decades as an educator
in various roles: classroom teacher, child care provider, parent educator,
home visitor, teacher trainer, and college faculty. She has worked in
diverse se�ngs, from child care homes and centers to elementary and
middle schools to community colleges and private universi�es. She has taught mathema�cs
to children from infancy to middle school and to adults in college classes and workshops.

Joanna Skourletos, MSEd,

is a doctoral
student in the hybrid Child Development program between Erikson
Ins�tute and Loyola University. She joined the Early Math Collabora�ve
(EMC) in Fall 2018 as a doctoral research fellow. For research, she
is currently working with a team to develop a tool for evalua�ng
quality math interac�ons in preschool classrooms. In addi�on to her research, Joanna
is also a math coach and professional development facilitator on the Collabora�ve Math
project. Before joining the EMC, Joanna was a preschool teacher in Headstart programs
for several years and then served as the Educa�onal Manager for a Headstart agency.

Don’t Forget!
Follow-up Technical Assistance for “Big
Ideas in Early Mathematics” will be available
through the Childcare Resources Early
Educator Coaching Program.
For more information, contact Monica Cheslak:
772-567-3202 ext. 104 or
Monica@ChildcareResourcesIR.org

Wh at can coa chi ng help you do?
Build

Di scover

Work

Implement

Create

Collaborate

on your strengths
as an educator

towards goals for
your classroom

stronger relationships
with staff and parents

recommendations for
activities and more

ideas and concepts
from professional
development workshops

with a supportive and
experienced educator

Notes
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Discover:

Growth & Development (CHD1220)
Curriculum (EEC1202)

· Creative Expression (CHD1332)
· Practicum (EEC1946)
from Indian River State College’s
EarlyChildhoodEducationprogram
in a classroom environment at the
Childcare Resources School in
central Vero Beach.

Spring & Fall Semesters
· 16 weeks ·

Tuesdays 5:30 - 8:30
Thursdays 5:30 - 8:30
Saturdays 8:30 - 3:30

Limited availability!

For application and financial aid information: ChildcareResourcesIR.org/cpee

It’s time to change
how we view a child’s growth.
As they grow, children are always learning new things Below are just some of the things you
should look for as your child grows. Use this as a guide, and if you have any concerns, talk
with your child’s doctor and call 1-800-CDCINFO to get connected with your community’s
early childhood intervention system.
At 6 months, many children
• respond to own name
• respond to other people’s emotions and often seem happy
• copy sounds
• like to play with others, especially parents
At 1 year (12 months), many children
• use simple gestures, like shaking head “no” or waving “bye-bye”
• say “mama” and “dada” and exclamations like “uh-oh!”
• copy gestures
• respond to simple spoken requests
At 1 ½ years (18 months), many children
• play simple pretend, such as feeding a doll
• point to show others something interesting
• show a full range of emotions, such as happy, sad, angry
• say several single words
At 2 years (24 months), many children
• say sentences with 2 to 4 words
• follow simple instructions
• get excited when with other children
• point to things or pictures when they are named
At 3 years (36 months), many children
• show affection for friends without prompting
• carry on a conversation using 2 to 3 sentences
• copy adults and friends
• play make-believe with dolls, animals, and people
At 4 years (48 months), many children
• tell stories
• would rather play with other children than by themselves
• play cooperatively with others
Questions to ask your child’s doctor:
• Is my child’s development on track for his or her age?
• How can I track my child’s development?
• What should I do if I’m worried about my child’s progress?
• Where can I get more information?
Adapted from CARING FOR YOUR BABY AND YOUNG CHILD: BIRTH TO AGE 5, Fifth Edition, edited by Steven Shelov and Tanya Remer Altmann © 1991, 1993,
1998, 2004, 2009 by the American Academy of Pediatrics and BRIGHT FUTURES: GUIDELINES FOR HEALTH SUPERVISION OF INFANTS, CHILDREN, AND
ADOLESCENTS, Third Edition, edited by Joseph Hagan, Jr., Judith S. Shaw, and Paula M. Duncan, 2008, Elk Grove Village, IL: American Academy of Pediatrics.

www.cdc.gov/actearly | 1-800-CDC-INFO
Department of Health and Human Services
Centers for Disease Control and Prevention

Learn the Signs. Act Early.
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ChildcareResourcesIR.org
2300 Fifth Avenue, Suite 149
Vero Beach, FL 32960
772-567-3202

