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To support your learning...
All participants have been muted
Please type questions or comments into Chat 
We will monitor the CHAT and answer questions throughout the 
training
This session is being recorded to share on the Virtual Lab School 
site
We encourage you to participate in the polls throughout the 
training
Share your feedback after the training!
If we disconnect – please log back in



LEARNING OBJECTIVES

• Understand why high-quality, meaningful math experiences 
matter for children and youth.

• Explore evidence-based research on early math 
development.

• Identify strategies for integrating math across daily routine, 
environments, and interactions.

• Learn about VLS tools and resources that can help 
strengthen math experiences. 



Why Math 
Matters

(chart from Schoenfeld & Stipek, 2011; see also Davis-Kean et al., 2022, Claessens et al., 2013, Jordan et al., 2010, Watts et al., 2014)



Early 
Exposure

Infants innate number sense is 
associated with 
math achievement, number 
word knowledge, and 
approximate number system 
functioning at three years of 
age.

(De Hevia, 2016; Starr et al., 2013)



5 Guiding Principles 
for Early Math 
Learning Experiences 

• Focus on curiosity
• Use math language throughout the day
• Think about way to mathematize 

everyday interactions
• Build connections to home: Center for 

Family Math
• Pair math experiences with children’s 

literature

(National Association for the Education of Young Children, 2022)

https://familymath.org/wp-content/uploads/2024/05/Make-It-Math-Family-Activity-Toolkit.pdf
https://familymath.org/wp-content/uploads/2024/05/Make-It-Math-Family-Activity-Toolkit.pdf


Math 
Mindset

is defined by how 
children and youth:

- believe they are capable of 
doing math

- see themselves as 
mathematicians

- feel recognized by others 
as “math people” 

- see math as meaningful 
and relevant to their lives

(Davey et al., 2025; Watts et al., 2015)



Adult 
Attitudes

Child 
Feelings

Math 
Confidence

Adult attitudes toward math profoundly shape 
children’s early confidence and achievement

(Bates et al., 2013; Clements & Samara, 2018; Hart & Ganley, 2019,  Heath, 2025 )



Formal Math 
Experiences

Early Learning Matters 
Curriculum

4-H & Boys and Girls Club of 
America Activities

K-12 Math Lessons

Schoenfeld & Stipek, 2021



Two children (both two years old) are playing with a 
box. They take everything out of the box and climb into 
it; they jump and laugh. Their friends’ look over, smile 

and run towards the two children. They stand in the box 
and start to sit down. They try to squeeze into the box 
but there isn’t enough room for their legs. At first, the 
children kick each other. After a few minute, they work 

out how to position all four legs inside the box. [The 
problem is solved], and they laugh again. A third child 

starts to climb into the box. One of the children already 
inside the box shakes her head and says firmly, “No 

place, no place.” Adapted from Frazen, 2021



Why Informal 
Math Matters

• Engages children's bodies 
and activates their senses

• Builds on connection to 
their everyday lives 

• Occurs throughout the 
day

• Builds flexible problem-
solving

(Cohrssen et al., 2016; Franzen, 2021; Teaching Strategies, 
2021)



Math in 
Everyday 

Experiences

Language

Hands-On Experiences

Environmental Design

Routines

Responsive Interactions

Across Domains



Math Language

Model Language

• “You have more blocks 
than I do. I have two and 
you have four.”

• “You turned the puzzle 
piece, or rotated it, until it 
fit.”

• “I notice a pattern here—
what do you notice?”

Reinforces Habits & Skills

• “What do you notice about 
these two things?”

• “This is tricky, and that’s 
okay. Let’s keep trying.”

• “What is another way we 
could solve this problem?”

Eason & Levine 2017



Math in 
Storybooks

https://www.naeyc.org/resources/pubs/tyc
/oct2017/now-read-this-books-bring-math-

life 

https://dreme.stanford.edu/news/40-childrens-books-that-
foster-a-love-of-math/

Picture books can 
support children’s 
math thinking and 
introduce basic 
concepts like: 

• Numbers
• Shapes
• Patterns
• Measurement

NAEYC, 2022; DREME, 2026
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How to 
“mathematize” a 
book…

• Read and identify math 
language

• Write questions on post its
• Introduce vocabulary 
• Read the book several times 

throughout the week
• Ask questions
• Build connections between 

the book and classroom 
activities

DREME, 2026



Hands on 
Exploration



Environmental 
Design

An effective learning environment 
encourages child-initiated exploration and 

intentionally introduces math-focused 
experiences through careful design and 

intentional selection of materials.



Embedding 
Math in 
Routines

Think about some of the 
daily routines you share 
with children and youth. 
What math language or 
concepts might you 
introduce into these 
everyday interactions?

DREME, 2026

https://preschoolmath.stanford.edu/app/uploads/2025/10/Math_Moments_only_for_print-1.pdf ​


Responsive interactions in math are most 
effective when CYP professionals…

Elicit and attend to children 
and youths’ mathematical 
thinking rather than focusing 
only on answers

Use questioning and 
feedback to scaffold 
understanding within the 
ZPD

Encourage explanation, 
discussion, and justification 
of ideas

Integrate formative 
assessment as an interactive, 
ongoing process

(Clements et al., 2023)



Developmental Math Experiences

Infants

• Sensory 
Exploration

• Spatial 
Awareness

• Early Pattern 
Awareness

Toddlers

• Sorting

• Comparing

• Matching

• Early 
Counting

Preschoolers

• Number 
Sense

• Measurement

• Shapes

• Sequencing

• Classification

School-Age

• Problem-
Solving

• Reasoning

• Early 
Operations

• Real-world 
Applications

Youth

• Applied Math 

• Data Literacy

• Critical 
Thinking

Complexity of Experiences

Adapted from the National Research Council (2009), NAEYC & NCTM (2010), and Head Start Early Learning Framework research on d evelopmental mathematics learning.



Infants & Toddlers

• Sets and Sorting 

• Number Sense and Counting

• Number Operations

• Shapes

• Spatial Relationships

• Patterns

• Measurement

(O’Nan Brownell, Chen, & Ginet 2014) 



IT, Learning Environments, Lesson 4

IT, Cognitive Development, Lesson 4
IT, Cognitive Development, Lesson 5

Using the VLS to 
Promote Math with 
Infants & Toddlers



Preschool

• Number Sense

• Measurement

• Shapes

• Sequencing

• Classification

(NAEYC & NCTM, 2010)



Preschool, Cognitive Development, Lesson 5Preschool, Learning Environments, Lesson 4 NAEYC

https://www.naeyc.org/resources/topics/math ​


School-Age & Youth

• Make math active and engaging: Use games, 
challenges, and hands-on activities to reinforce 
concepts in low-pressure, fun ways.

• Connect math to real life: Embed math into 
cooking, sports stats, budgeting, coding, art, and 
STEM projects youth already enjoy.

• Emphasize problem-solving over practice: 
Encourage exploration, collaboration, and 
multiple strategies rather than worksheets.

• Build confidence and belonging: Create 
supportive spaces where mistakes are part of 
learning and youth see themselves as “math 
thinkers.”

• Extend school learning: Coordinate with school 
goals while offering flexible, interesting 
opportunities to deepen understanding.

(U.S. Department of Education, Institute of Education Sciences, 2009)



Online Resources Worth Exploring

Crazy 8s Club, from After School Alliance's STEM 
Curriculum

SEDL Toolkits; SEDL Math Projects  

https://crazy8sclub.org/
https://www.afterschoolalliance.org/STEM-curriculum.cfm
https://www.afterschoolalliance.org/STEM-curriculum.cfm
https://sedl.org/afterschool/toolkits/
https://sedl.org/afterschool/toolkits/math/pr_math_projects.html


Embedding Math into 
Program Practices

✓ Identify opportunities through 
observation 

✓ Model math language and thinking 

✓ Embed math into the environment 
(materials, labeling, routines)

✓ Consider math concepts when 
planning activities and experiences 
(“math lens”) 

(Institute of Education Sciences, 2014)



Notice Model

Coach Support

Leadership’s 
Role



Additional
VLS 

Supports

Lessons & activities referenced in today's session:

❑ Infant & Toddler, Learning Environments, Lesson 4: 
Learn

❑ Infant & Toddler, Cognitive Development, Lesson 4: 
Explore

❑ Infant & Toddler, Cognitive Development. Lesson 5: 
Explore

❑ Preschool, Learning Environment, Lesson 4: 
Explore

❑ Preschool, Cognitive Development, Lesson 5: Apply

Additional courses for review:

❑ Learning Environments

❑ Cognitive Development

❑ Communication & Language Development, Lesson 
4 (IT, PS, SA, FCC)

❑ Targeted Professional Development, Quality 
Observations: Leadership's Role

If you are interested in learning more about 
ways the Virtual Lab School supports 

professionals to promote math learning, we 
encourage you review these VLS courses 

more deeply:

https://www.virtuallabschool.org/infant-toddler/learning-environments/lesson-4/act/25271
https://www.virtuallabschool.org/infant-toddler/learning-environments/lesson-4/act/25271
https://www.virtuallabschool.org/infant-toddler/learning-environments/lesson-4/act/25271
https://www.virtuallabschool.org/infant-toddler/cognitive-development/lesson-4/act/13951
https://www.virtuallabschool.org/infant-toddler/cognitive-development/lesson-4/act/13951
https://www.virtuallabschool.org/infant-toddler/cognitive-development/lesson-4/act/13951
https://www.virtuallabschool.org/infant-toddler/cognitive-development/lesson-5/act/24316
https://www.virtuallabschool.org/infant-toddler/cognitive-development/lesson-5/act/24316
https://www.virtuallabschool.org/infant-toddler/cognitive-development/lesson-5/act/24316
https://www.virtuallabschool.org/preschool/learning-environments/lesson-4/act/18881
https://www.virtuallabschool.org/preschool/learning-environments/lesson-4/act/18881
https://www.virtuallabschool.org/preschool/learning-environments/lesson-4/act/18881
https://www.virtuallabschool.org/preschool/cognitive-development/lesson-5/act/17596
https://www.virtuallabschool.org/preschool/cognitive-development/lesson-5/act/17596
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What has been your biggest 
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Thank you again for joining us today!

Any questions?

Please complete the QUICK feedback survey-

What future training topics would be helpful?
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