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Infants begin to learn math before they can sit up. They notice differences in quantity, 
they compare the shape and size of objects, and they use early math concepts when 
they play and in other aspects of their daily lives.1 Math helps children to develop the 
ability to think critically and solve problems.2,3 Both are integral to success in school 
and in life, but not all children learn the math skills they need to succeed.4 
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WHY IS EARLY MATH IMPORTANT? 

A large body of evidence shows a connection 
between being competent in early math 
and success in school, even after controlling 
for family characteristics, early IQ, reading 
achievement, and other factors.5-10 In fact, early 
math skills may be the strongest predictor of 
later success in both reading and math.6, 9, 11-12 

Weaknesses in math skills, however, begin 
early and are evident by the time children enter 

kindergarten.13 Unfortunately, children who 
enter kindergarten with weak math skills are 
likely to remain behind their peers in the later 
grades.10, 12, 14 In addition, the children who are 
the least prepared in math when they enter 
kindergarten tend to be from minority and 
low-income families, or they are just learning 
to speak English.10, 15 These factors suggest 
that improving the long-term outcomes for all 
children may depend on exposing them to more 
early math concepts before they enter school. 
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WASHINGTON 
STATE FACTS16 
•	Only 66% of children 
are ready for kinder-
garten math.

•	Only 46% of children 
from low-income fami-
lies and 43% of Hispanic 
children are ready for 
kindergarten math. 

This brief presents a promising approach to supporting the development of early math skills in 
young children. The approach synthesizes the influence of parents, the home environment, 
and children’s health care providers, and is being implemented in Washington State by Reach 
Out and Read. Reach Out and Read is a program in which health care providers give young 
children new books while modeling effective reading techniques and encouraging parents to 
read with their children at home. When families participate in Reach Out and Read, parents read 
aloud more often and children improve their language and literacy skills.17 Because math and 
reading can be integrated through Reach Out and Read, parents can learn to simultaneously 
support the development of their children’s early language, literacy, and math skills in an 
enjoyable and developmentally-appropriate way. Thus, the program has the potential to 
improve kindergarten readiness in math and literacy. Because children see their health care 
providers often during the first few years of life, Reach Out and Read’s initiative could support a 
large percentage of children through the network of Reach Out and Read programs in 
Washington State and across the nation. 
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WHAT IS EARLY MATH? 

The term “early math” refers to a broad range 
of basic concepts such as counting (1, 2, 3); 
quantity (more, fewer); shapes (circles, squares, 
triangles); spatial relations (over, under); 
measurement (tall, short; bigger, smaller); and 
patterns (red, blue, red, blue).18-19 

Because children are naturally curious, they 
explore these concepts as they interact with their 
environment.19-20 For example, young children 
explore math when they play and build towers 
with blocks. In building, they sort the blocks 
by size and color, notice spatial relationships, 
and develop reasoning skills as they learn which 
shapes can be placed on top of one another, which 
ones will topple the tower they have built, and 
how to combine shapes to create familiar objects.1 
Preschoolers count or compare objects as they 
play, and explore patterns and shapes. 21

Children must interact with adults, however, to 
learn the words that represent the basic math 
concepts that they experience. Parents and 
other adults can incorporate this developmental 
support into their daily routine. For example, 
while building towers or reading books with 
young children, parents can point out—and use 
words to denote—different sizes and shapes. For 
toddlers and older children, parents and adults 
can use regular activities, such as doing laundry, 
as a teaching tool by encouraging children to 
count or sort items in a laundry basket. Setting 
the table for a meal is another way to encourage 
children to think in mathematical terms. Parents 
or adults could ask a child how many spoons are 
needed on the dinner table. Figure 1 shows the 
progression of some of the typical math concepts 
that children learn from birth through age 5.

Children must interact 
with adults to learn the 
words that represent 
the basic math 
concepts that they 
experience.

Development of early 
math skills over time 

Figure 1

HOW IS THE DEVELOPMENT OF EARLY 
MATH RELATED TO EARLY LITERACY? 

A common concern is that supporting early math 
might mean taking time away from something 
else, such as early literacy. Yet, this does not have 
to be the case. The development of early math and 
early literacy skills are intertwined,3 and efforts to 
support both can take place simultaneously. In fact, 
when math is taught hand-in-hand with other 
subjects, such as reading, children learn more math 
than they would if they were taught only math.18 

Children learn math and language in a similar 
progression. Starting in infancy, language and 
literacy skills develop over time as children build 
their vocabulary, sentence length, and sentence 
complexity. Children learn how to express their 
ideas in words by building their vocabulary, their 
understanding of grammar, and their ability to use 
longer, more complex sentences.22 Learning early 
math involves a similar progression as children 
initially learn basic math vocabulary, then how to 
recognize math in the world around them, and 
then over time learn how to express more complex 
math concepts involving measurement, geometry, 
and reasoning.3, 23  

Distinguish between small groups of objects (1 versus 2)

Use number words to label small quantites 
(such as 1 dog or 2 cats)

Count objects by touching or pointing to them

Quickly recognize small groups of objects without counting 
(such as 1, 2, or 3 balls)

Begin to add or subtract small quantities 
(such as adding or subtracting 1 or 2 toys)

Infants

Toddlers

2-3 years old

3-4 years old

4-5 years old

“Babies are born 
learning, and parents 
are the most powerful 
force shaping early 
brain development. 
Nurturing, responsive 
relationships at home 
from the earliest days 
of life provide the 
foundation for learning 
across all domains, 
including social-
emotional, language, 
literacy, and math.” 
--Jill Sells, MD, Seattle, 
Washington
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Reading books, telling stories, and using “math 
talk” are easy, effective ways to integrate and 
promote the development of early math and early 
literacy skills. Children’s books provide many ways 
to highlight math. For example, Moo Baa La, 
La, La by Sandra Boynton enables counting of 
animals on each page and comparisons of relative 
size (big and small animals). Goodnight Moon by 
Margaret Wise Brown provides opportunities to 
count items on each page and learn about spatial 
relations such as over and under. The Doorbell Rang 
by Pat Hutchins shows how sharing a plate of 
cookies can be used to introduce fundamentals of 
fractions and division. These are just three examples 
of children’s books that simultaneously support the 
development of early math and literacy skills.

HOW CAN PARENTS AND THE HOME 
ENVIRONMENT SUPPORT CHILDREN’S 
EARLY MATH DEVELOPMENT AND 
SUBSEQUENT LEARNING?

A nurturing parent-child relationship helps 
children build self-esteem, confidence, and 
a sense of security – all of which support 
early learning. Nurturing relationships and a 
supportive home environment are critical when 
children are very young because the majority 
of brain growth and major developmental 
milestones occur during this time. The first few 
years of life are when parents and the home 
environment have the strongest effect on brain 
development, with long-lasting consequences for 
school and beyond.3, 24-25 

Language-rich interactions between parents 
and children not only strengthen the parent-
child relationship but also stimulate children’s 
cognitive and linguistic development.24 Having 
books at home and reading and talking to 
children—even very young infants—influences 
children’s development of language and literacy 
skills.3, 26 Children whose parents talked to them 
frequently and used a variety of words when 
speaking to them when they were very young, 
for example, have larger vocabularies when they 
are older, compared with their peers whose 
parents spoke to them less.27-28 

Similarly, parent-child interactions influence a 
child’s early understanding of math. Children 
exposed to more math-related words as toddlers 
have a stronger understanding of math by the 
time they are preschool age.29-31 Likewise, when 

caregivers engage young children in math-
related activities, children learn more readily and 
are more likely to succeed in school.29-30, 32 

For many parents, however, supporting their 
child’s early math development is a task laden 
with anxiety that stems from their own negative 
experiences with math, or from an uncertainty 
about how to help their children learn math. 
Anxiety about math can be passed onto young 
children, and these initial impressions can have 
lasting effects.33 In addition, parents may do less 
math talk with their daughters than their sons in 
the first years of life, which could unintentionally 
contribute to gender differences in math in school.34 

Efforts to help parents build their children’s 
early math skills should therefore focus on three 
things: (1) broadening parents’ understanding 
of early math and its importance, (2) helping 
them to overcome their own anxiety about math, 
and (3) giving them concrete tools to help their 
children learn through daily activities.33, 35 Parents 
are willing and able to help their children learn 
early math skills if they know how to do so.36 
Teaching parents how to do this is effective; 
young children whose parents were trained had 
better early math skills than children whose 
parents were not trained.36

HOW CAN HEALTH CARE PROVIDERS 
INFLUENCE PARENTING AND 
THEREFORE THE DEVELOPMENT OF 
CHILDREN’S EARLY MATH SKILLS?

Health care providers have access to nearly all 
children and families prior to kindergarten. 
Parents see their children’s health care provider 
for regularly scheduled well-child visits that 
are most frequent in the first months and years 
of life. These visits foster trusting relationships 
between parents and health care providers, 
enabling health care providers to give families 
guidance and support.  

Nearly all children have access to well-child care. 
Nationally, more than 95 percent of children are 
insured, including 97 percent of children in Wash-
ington State.37-38 Coverage is particularly strong 
for children from low-income families, many of 
whom receive health care through public programs 
such as Medicaid and the State Children’s Health 
Insurance Program, or S-CHIP.37-38 

Recommended 
well-child “checkups” 
are frequent in early 
childhood: 7 before the 
first birthday; 6 from 
age 1 through age 3.

Math talk means 
talking about 
numbers, shapes, 
space, and dimensions 
in order to encourage 
mathematical thinking. 
It also involves asking 
children questions to 
stimulate a discussion 
about math concepts.
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Children’s health care providers are trusted by 
parents. Because parents trust their children’s 
health care providers, they are likely to follow the 
providers’ recommendations. When families with 
young children in Washington State were asked 
whom they trust when they want information 
on how to support their child’s learning, 
development, and health, 71 percent of parents 
replied that they trust and want this information 
“a lot” from a health care provider, far more than 
any other potential source of information.40 

Parents want their child to be ready for 
kindergarten. When asked what types of early 
learning information they wanted, information 
about early reading and school readiness were 
some of the top answers.40 At the same time, 
93 percent said that they read or showed books 
to their child at least three times a week.40 This 
suggests that if health care providers encourage 
parents to read with their children daily, many 
parents would do so, particularly since it builds 
on behaviors they may be doing already.

WHY IS REACH OUT AND READ 
A PROMISING APPROACH FOR 
PROMOTING CHILDREN’S EARLY 
MATH SKILLS?

Studies of Reach Out and Read show that when 
health care providers urge parents to read to their 
children, the parents’ feelings about doing so are 
more positive.41-42  Parents who participate in the 
program read aloud more often with their children 
and studies show improvements in young children’s 
language skills.17, 41-42 In response to the growing 
research base on the importance of reading 
aloud to young children and the effectiveness of 
the Reach Out and Read model, the American 
Academy of Pediatrics issued a policy statement  
recommending that literacy promotion be a 
standard part of pediatric primary care.17 

Reach Out and Read is growing rapidly and 
includes participating health care providers in a 
variety of settings. There are currently 5,800 Reach 
Out and Read clinics across the country, including 
215 clinics in Washington State (see Figure 2 for 
more details). In addition, more clinics join Reach 
Out and Read each month.

Number of providers and 
children who currently 
participate in Reach Out 
and Read

Figure 2

Reach Out and Read supports the natural 
integration of early math and literacy development 
by encouraging parents to read books with their 
children in a way that supports the development of 
both early math and literacy concepts. Integrating 
a focus on early math is a natural extension of the 
Reach Out and Read program, which encourages 

and supports parents and their children to read 
books aloud together. Most parents like to read or 
show picture books to their children, so this is an 
easy and fun way to support their child’s math and 
literacy development.

“Parents love Reach 
Out and Read. They 
appreciate the gift of 
a book and they are 
excited to learn that 
they can help their 
child learn early skills 
related to both reading 
and math from the 
time they are babies. 
Reading books together 
quickly becomes a 
favorite family activity, 
and they return for the 
next checkup eager for 
more.”  -- Mary Ann 
Woodruff, MD, Tacoma, 
Washington

50% of 
Children are 
on Medicaid

110,000 
Children

1,700 
Health Care 

Providers

56% of 
Children are 
on Medicaid

4.7 Million 
Children

29,000
Health Care 

Providers

Washington
State

United
States

http://pediatrics.aappublications.org/content/early/2014/06/19/peds.2014-1384
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Initial testing of this integrated approach has 
been well-received by health care providers and 
families. Reach Out and Read recently piloted 
an approach to intentionally integrate math 

and reading in a few clinics in California and 
Minnesota. The approach shows promise for 
changing how parents support the development 
of their children’s math skills.35 

Next steps for Reach Out and Read—Washington State

Leveraging the trust between parents and their children’s health care providers has been shown 
to improve early language and literacy skills,41-42 and thus is a promising approach to help 
parents enhance their children’s early math skills. In Washington State, Reach Out and Read is 
developing and implementing an integrated approach to early math that is aligned with the 
State’s efforts. Reach Out and Read’s approach can systematically help parents support 
children’s understanding of basic literacy and math concepts in an enjoyable and 
developmentally-appropriate way. In addition, given that Reach Out and Read’s network of 
health care providers is large and growing, it provides a unique pathway to supporting large 
numbers of children long before they enter kindergarten, including a large percentage of 
children from disadvantaged backgrounds. By supporting children prior to kindergarten, Reach 
Out and Read has the potential to improve critical aspects of school readiness, and put our 
youngest and most disadvantaged children on a path toward success in school, work, and life.

ENDNOTES

1 Gopnik A., Sobel D. M., Schulz, L. E., & 
Glymour, C. (2001). Causal learning mechanisms 
in very young children: Two-, three-, and four-
year-olds infer causal relations from patterns 
of variation and covariation. Developmental 
Psychology, 37(5), 620-629.

2 National Research Council. (2001). Adding it up: 
Helping children learn mathematics. Washington, 
DC: The National Academies Press. https://doi.
org/10.17226/9822.

3 Institute of Medicine (IOM) & National Research 
Council. (2015). Transforming the workforce for 
children birth through age 8: A unifying foundation. 
Washington, DC: The National Academies Press.

4 Mullis, I. V. S., Martin, M. O., Foy, P., & Hooper, 
M. (2016). TIMSS 2015 international results in 
mathematics. Amsterdam: IEA. 

5 Claessens, A., Duncan, G., & M. Engel. (2009). 
“Kindergarten skills and fifth-grade achievement: 
Evidence from the ECLS-K. Economics of Education 
Review, 28(4), 415-427.

6 Duncan, G. J., Dowsett, C. J., Claessens, A., 
Magnuson, K., Huston, A. C., Klebanov, P., & Sexton, 
H. (2007). School readiness and later achievement. 
Developmental Psychology, 43(6), 1428-1446.

7 Geary, D. C., Hoard, M. K., Nugent, L., & Bailey, 
D. H. (2013). Adolescents’ functional numeracy 
is predicted by their school entry number system 
knowledge. PLoS ONE 8(1), e54651. https://doi.
org/10.1371/journal.pone.0054651

8 Sarama, J., Lange, A., Clements, D. H., & Wolfe, 
C. B. (2012). The impacts of an early mathematics 
curriculum on emerging literacy and language. 
Early Childhood Research Quarterly, 27, 489-502. 

9 Schoenfeld, A. H., & Stipek, D. (2011). Math 
matters: children’s mathematical journeys start 

early. Report of the Pathways for Supporting Early 
Mathematics Learning Conference. Berkeley, CA. 

10 Watts, T. W., Duncan, G. J., Siegler, R. S., & 
Davis-Kean, P. E. (2014). What’s past is prologue: 
Relations between early mathematics knowledge 
and high school achievement.” Educational 
Researcher, 43(7), 352-360.

11 Clements, D. H., & Sarama, J. (2014). Learning 
and teaching early math: The learning trajectories 
approach. New York, NY: Routledge.

12 Duncan, G. J., & Magnuson, K. (2011). The nature 
and impact of early achievement skills, attention 
skills, and behavior problems. In G. J. Duncan and 
R. J. Murnane (Eds.), Whither opportunity? Rising 
inequality, schools, and children’s life chances (p. 572). 
New York: Russell Sage Foundation.

13 Bernstein, S., West, J., Newsham, R., & Reid, 
M. (2014). Kindergartners’ skills at school entry: 
An analysis of the ECLS-K. Washington, DC: 
Mathematica Policy Research.

14 Siegler, R. S., Duncan, G. J., Davis-Kean, 
P. E., Duckworth, K., Claessens, A., Engel, 
M., Susperreguy, M. I., & Chen, M. (2012). 
Early predictors of high school mathematics 
achievement. Psychological Science, 23, 691-697. 

15 Mulligan, G. M., Hastedt, S., & McCarroll, J. 
C. (2012). First-time kindergartners in 2010-11: 
First findings from the kindergarten rounds 
of the Early Childhood Longitudinal Study, 
Kindergarten Class of 2010-11 (ECLS-K:2011) 
(NCES 2012-049). Washington, DC: U.S. 
Department of Education, National Center for 
Education Statistics. 

16 Office of Superintendent of Public Instruction, 
Washington State Report Card. (2017). 
Washington Kindergarten Inventory of 
Developing Skills (WaKIDS), 2016-2017. 
Retrieved from http://reportcard.ospi.k12.wa.us/
WaKidsDetailPage.aspx.      

https://doi.org/10.17226/9822
https://doi.org/10.17226/9822
https://doi.org/10.1371/journal.pone.0054651
https://doi.org/10.1371/journal.pone.0054651
http://reportcard.ospi.k12.wa.us/WaKidsDetailPage.aspx
http://reportcard.ospi.k12.wa.us/WaKidsDetailPage.aspx


6
Follow us on:

Mathematica® is a registered trademark of Mathematica Policy Research, Inc.

Scan this QR code  
to visit our website.

17 American Academy of Pediatrics. (2014). Policy 
statement. Literacy promotion: An essential 
component of primary care pediatric practice. 
Pediatrics, 134(2). doi: 10.1542/peds.2014-1384

18 National Research Council. (2009). Mathematics 
learning in early childhood: Paths toward excellence 
and equity. Washington, DC: The National 
Academies Press. https://doi.org/10.17226/12519 

19 Sarama, J., & Clements, D. H. (2009). Early 
childhood mathematics education research: Learning 
trajectories for young children. New York: Routledge. 

20 Ginsburg, H. P., Inoue, N., & Seo, K. H. (1999). 
Young children doing mathematics: observations 
of everyday activities. In J. V. Copley (Ed.), 
Mathematics in the early years (pp. 88-89). Reston, 
VA: National Council of Teachers of Mathematics.

21 Seo, K. H., & Ginsburg, H. P. (2004). What is 
developmentally appropriate in early childhood 
mathematics education? In D. H. Clements, J. 
Sarama, and A. M. DiBaise (Eds.), Engaging young 
children in mathematics: Standards for early childhood 
mathematics education (pp. 91-104). Mahway, NJ: 
Lawrence Erlbaum Associates. 

22 Kipping, P., Gard, A., Gilman, L., and Gorman, 
J. (2012). Speech and language development chart 
(3rd ed.). Austin, TX: Pro-Ed. 

23 Janzen, J. (2008). Teaching English language 
learners. Review of Educational Research, 78,  
1010-1038. 

24 Center on the Developing Child, Harvard 
University. (2017). Brain architecture. Retrieved 
from http://developingchild.harvard.edu/science/
key-concepts/brain-architecture/.

25 The Urban Child Institute 2017. Baby’s brain 
begins now: conception to age 3. Retrieved from 
http://www.urbanchildinstitute.org/why-0-3/
baby-and-brain.

26 Evans, M. D. R., Kelley, J., & Sikora, J. (2014). 
Scholarly Culture and Academic Performance in 
42 Nations. Social Forces, 92(4), 1573-1605.

27 Hart B., & Risley, T. R. (1995). Meaningful 
differences in the everyday experience of young 
American children. Baltimore, MD: Paul Brookes 
Publishing Company. 

28 Weisleder, A., & Fernald, A. (2013). Talking 
to children matters: Early language experience 
strengthens processing and builds vocabulary. 
Psychological Science, 24(11), 2143-2152.

29 Berkowitz, T., Schaeffer, M. W., Maloney, E. 
A., Peterson, L., Gregor, C., Levine, S. C., & 
Beilock, S. L. (2016). Math at home adds up to 
achievement in school. Science, 350, 196-198.

30 Levine, S. C., Suriyakham, L. W., Rowe, M. 
L., Huttenlocher, J., & Gunderson, E.A. (2010). 
What Counts in the Development of Young 
Children’s Number Knowledge? Developmental 
Psychology, 46, pp. 1309–1319.

31 Pruden, S. M., Levine, S. C., & Huttenlocher, 
J. (2011). Children’s spatial thinking: Does talk 
about the spatial world matter? Developmental 
Science, 14, 1417-1430. 

32 Van Voorhis, F. L., Maier, M. F., Epstein, J. L., 
& Lloyd, C. M. (2013). The impact of family 
involvement on the education of children ages 3 
to 8: A focus on literacy and math achievement 
outcomes and social-emotional skills. New York, 
NY: MRDC.

33 Cannon, J., & Ginsburg, H. P. (2008). 
“‘Doing the math’: Maternal beliefs about early 
mathematics versus language learning.” Early 
Education and Development, 19(2), 238-260.

34 Chang, A., Sandhofer, C.M., & Brown, C. S. 
(2011). Gender Biases in Early Number Exposure 
to Preschool-Aged Children. Journal of Language 
and Social Psychology, 30(4), 440–450.

35 Harris, B., Petersen, D., & Smither-Wulsin, C. 
(2017). Issue brief: Integrating mathematical 
thinking into family engagement programs. 
Princeton, NJ: Mathematica Policy Research. 

36 Starkey, P., & Klein, A. (2000). Fostering parental 
support for children’s mathematical development: 
An intervention with Head Start families. Early 
Education and Development, 11(5), 659-680.

37 Barnett, J. C., & Vornovitsky, M. S. (2016). Current 
population reports, P60-257(RV), Health insurance 
coverage in the United States: 2015. Washington, DC: 
U.S. Government Printing Office.

38 United States Census Bureau. (2015). American 
Community Survey 1-Year Estimates, 2015. Age 
by Health Insurance Coverage Status. Retrieved 
July 2016 from https://factfinder.census.gov. 

39 Bright Futures. (2017). Recommendations for 
preventive pediatric health care: Periodicity schedule. 
Elk Grove Village, IL: The American Academy of 
Pediatrics. Retrieved from https://www.aap.org/
en-us/Documents/periodicity_schedule.pdf.

40 Golan, S., Spiker, D., Petersen, D., Mercier, 
D., Snow, M., & Williamson, C. (2008). Parent 
voices: A statewide look. Washington State 
Department of Early Learning Parent Needs 
Assessment: Phone Survey. SRI Project 18252. 
Menlo Park, CA. 

41 Golova, N., Alario, A., Vivier, P., Rodriguez, 
M., & High, P. (1999). Literacy promotion in a 
primary care setting: A randomized, controlled 
trial. Pediatrics, 103(5), 993-997. 

42 High, P., LaGasse, L., Becker, S., Ahlgren, 
I., & Gardner, A. (2000). Literacy promotion 
in primary care pediatrics: Can we make a 
difference? Pediatrics, 105(4), 927-934.

https://www.facebook.com/pages/Mathematica-Policy-Research/290703690972342
https://twitter.com/MathPolResearch
http://www.linkedin.com/company/164873?trk=tyah
https://doi.org/10.17226/12519
http://developingchild.harvard.edu/science/key-concepts/brain-architecture/
http://developingchild.harvard.edu/science/key-concepts/brain-architecture/
http://www.urbanchildinstitute.org/why-0-3/baby-and-brain
http://www.urbanchildinstitute.org/why-0-3/baby-and-brain
https://factfinder.census.gov
https://www.aap.org/en-us/Documents/periodicity_schedule.pdf
https://www.aap.org/en-us/Documents/periodicity_schedule.pdf

