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As parents, so many things demand 
our time and attention.

When you have a child, the responsibilities seem to quadruple 
overnight. Between learning about childhood development, 
fixing bottles or meals, and figuring out how in the world to use 
that NoseFrida everyone talks about, the day is gone. If you 
work, at home, or outside of the home, your time is that much 
more precious.

You spend time playing with your child. But is that enough? You 
want your kid to be as prepared for this world as possible. You 
know STEM skills are the future. But how do you create that 
foundation? How do you begin to teach your kid math???
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Deep Breath.

Your child can learn math.  
And it doesn’t have to be 
a chore for either of you. 
In fact, it can be fun!

This guide is here to reduce the overwhelm and add to the fun. 
Whether you are a self-proclaimed math nerd or vowed you 
would never go near algebra again, this short book prepares 
you to guide your little one through early math. 

You are your child’s first teacher. But don’t stress...your child is 
curious and will learn so much just through play. Here we will 
explain the big ideas and concepts that your preschooler will 
master during their early years. Many of these skills will build on 
each other. Other skills may seem to develop “out of order”. And 
that’s ok. All children learn at their own pace and time. It’s your 
job, as their guide, to identify the path, and where they are on it. 

Keep this guide as your math reference for the preschool 
years. Refer back to it as they grow, and mentally check off 
their progress. As they begin to master one idea, then you can 
introduce new ones. They may take off down a new road, or 
detour in an unexpected way. Or go back to an earlier skill. All of 
this is ok. Through play, your child’s innate curiosity will take off. 
Early math learning will come naturally. And that is amazing. 

Engage your child where they are, follow their 
lead, and enjoy the ride.
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Why Are Early Math Skills Important?

For those time-crunched parents (all of us) here’s a  
quick summary:

Your Child’s Brain is Ready for Math

Preschool-aged children as young as two have an innate ability 
and desire to learn early math. Studies show that even infants 
have a sense of number and quantity (Wynn 1995). Synapses 

increase so rapidly after birth that at two years old, your 
toddler’s brain synapse density is approximately 50% greater 

than yours (Huttenlocher, 1979). This is why children learn so fast. 
This is the perfect time to introduce math to your child.
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Playful Early Math Experiences are Critical 
to Your Child’s Development

Early math is not lectures at a chalkboard. Children learn 
through play. Play is the “work” of children. They need 

engaging, hands-on, multi-sensory experiences where they 
can explore and discover early math. Stacking, building, 
measuring, filling, pouring, destroying. Any play activity 
that is fun and has an early math connection is teaching 
your child. You can guide their early math knowledge in 
a fun and engaging way, setting your child up for future 

academic success. 

There are No “Math People”

It is a myth that some children, and adults, are just born 
to be math people, while others will always struggle. 

Instead, there are adults who had positive experiences 
with math, and those who did not. Yes, some people may 

be naturally gifted in mathematics and desire to dive deep 
into learning and practice. But all humans have the ability 

to be proficient at math. With the right start, your child 
can enjoy the wonder of math for years to come.
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Don’t wait until Kindergarten

Research highlights that establishing early math skills 
before entering Kindergarten is a powerful predictor 

of future academic achievement (Duncan et al, 2007). 
Ignite your child’s innate curiosity and abilities NOW 

by engaging them with numeracy and early math. Your 
everyday activities are full of math. Cooking, navigating 
your town, folding laundry, shopping, and sports are all 

opportunities to talk math with your child. Be sure to check 
out the Math Moments throughout this guide for everyday 
math inspiration, and get started right away. No lesson 

planning or complicated projects required.
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You Can Do This!

Don’t sweat. Early math is not teaching your toddler to solve 
quadratic equations. They won’t be calculating their peak level 
of hunger, predicting the moment their next snack will arrive or 
figuring out the probability that the snack will be cheesy rather 
than carby. 

Instead, you will find early math to be simple and intuitive. Early 
math is gaining an understanding of how numbers behave. 
Model for your child the way that you use numbers every day. 
These skills include counting, of course, but also comparing, 
measuring, sorting, identifying shapes, pattern recognition, 
pattern completion, spatial reasoning, solving number problems, 
and performing basic arithmetic operations such as adding 
to, taking away, and dividing. If you find yourself struggling 
to identify math in your every day, the Math Moments found 
throughout this guide are a great place to start.

Most importantly, have fun 
with your child! When you 
approach math learning 
with a positive attitude, your 
child will too. This confidence 
and positivity towards math 
will set the tone for later 
learning experiences, from 
elementary to high school, and 
beyond. Read ahead to learn 
more about the skills your 
preschooler is ready to master. 



Rote Counting

One of the first numeracy skills a child learns is rote counting. 
Rote counting is reciting a memorized sequence of numbers. For 
example, a two-year-old may be able to count from 1 to 10, or 
even 20, but does not yet understand what these number words 
signify. This is similar to a young child who can sing the ABC 
song but does not yet recognize letter sounds. Rote counting is 
linked closely to memory and language skills rather than math 
skills. That said, it is still an important skill for children to learn. 
This early counting cements a sequence of numbers in their mind 
that they will reference in later learning.

You can promote this skill by singing all of the Number songs. 
Five Little Monkeys, Hickory Dickory Dock, The Ants Go Marching, 
and Here is the Beehive are all great choices. Even better, most 
of these fun songs will get your kids up and moving. Be silly with 
them, jump around, or add in finger play, and soon your child 
will be counting along with you.
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Shopping

• We need two pounds of 
ground turkey for dinner 
tonight.

• How many bananas are in this 
bunch?

• There are two sizes of tomato 
sauce...can you hand me the 
larger one?

MATH MOMENT
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Rational Counting  
& One-to-One 
Correspondence

Where Rote Counting is reciting 
a sequence of words, Rational 
Counting involves knowing 
that the number words spoken 
refer to quantities of things. To 
develop a strong understanding 
of quantity, and eventually how 
to manipulate these quantities, 
children need an abundance of 
counting experiences! 

When a child can count rationally, they are said to have developed 
One-to-one Correspondence. Rote counting and one-to-one 
correspondence are very different. If rote counting is memorizing 
the lyrics, one-to-one correspondence is understanding what those 
lyrics mean. One-to-one correspondence is happening when a child 
touches each object in a set only once and says the corresponding 
number word out loud. This is a much more complex skill than 
rote counting as it requires more than memory and knowledge of 
language (Platas, 2017). 

You can find many opportunities in your child’s daily life to illustrate 
one-to-one correspondence. They can place one sock inside one 
shoe. They can count out one napkin for each member of the 
family. You can ask them how many berries they would like and 
then count them out loud as you place each berry in the bowl 
(Petreshene 1985). Every time you count something together, tap 
or touch the objects as you count. Once a child understands this 
relationship, they can begin to count with true understanding.
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HOW TO TEACH COUNTING

Often when demonstrating or teaching counting, we present 
the whole set in its entirety and count by pointing to each 
item. Naturally, this is how we count items after already 
understanding how counting works. But for a young child first 
learning the concept, it is far more helpful if we demonstrate 
counting by presenting new items as they are counted. The 
following illustration gives an example of the most helpful way to 
teach counting to your child.

The above method will help put an end to counting confusion. 
Once your child has grasped the basics of counting and one-to-
one correspondence, counting small sets of grouped objects will 
come easily.
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Numeral Recognition

It is during the preschool ages that children connect number 
words to number symbols. They begin to understand how a 
quantity (for example, four blocks) relates to the number word 
“four” and to the written numeral “4”. It is an exciting mental 
leap when your child realizes that numbers and letters are 
symbols with meaning.

As your child plays counting games, you can bring these ideas 
together by pointing to a number line, number chart, or written 
numeral. Encourage your child to see written numerals as 
symbols. These symbols help them to express what they are 
thinking to others. For example, writing the symbol “5” is much 
quicker than drawing five blocks (Reid & Young 2017).
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Conservation of Number

The concept of Conservation of Number sounds fancy but it is 
actually quite simple. It refers to the fact that if I have three 
avocados in the grocery bag and I remove them and place them 
on the counter, I still have three avocados. The quantity hasn’t 
changed just because the location has. This is a concept a 
child must learn. Until a child understands this, they will need to 
recount the items each time they move.

Snack time is the perfect opportunity to explore this concept. 
Count out the crackers, apple slices, or cheese cubes from the 
bag to the countertop. Then count them as you place them onto 
a plate. We started with five crackers, and now all five are in the 
bowl! Let’s eat!

Cooking

• The recipe calls for two cups 
of flour.

• Can you help me measure ¼ 
teaspoon of salt?

• The milk is almost empty. 
Do we have enough for this 
recipe? Let’s find out! 

MATH MOMENT
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Counting On

The skill of Counting On is the ability to count up starting at 
any arbitrary number and ending on a larger number later in 
the sequence. This foundational skill will keep them from having 
to start at one every time they add to a set of objects. For 
example, you may ask, “five kids are here, but three more are 
on their way...how many kids will be here when everyone has 
arrived?” A child who can “count on” knows to start counting at 
five, say the next three number words, and then stop to get the 
correct answer of 8.

Counting on is a skill that takes a strong understanding of the 
number line. Finger counting is a great way to practice this skill. 
An older preschooler may automatically recognize that holding 
up one hand is five, or quickly recognize three fingers without 
counting. Then they can practice “counting on” by using their 
other hand and asking, “what comes next?”

Navigating

• Our friend’s house is four houses 
down on the left.

• Can you help me find house 
number 1286?

• Would you like to press the 
number 5 button in the elevator?

• We parked on level 3. Let’s look 
for the sign with a 3 on it.

MATH MOMENT
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Subitizing

Pictured below is a group of dots. Quickly glance at the dots 
before continuing on. Ready? GO!

How many dots did you see? How long did you need to look 
before a number came to mind? If you have ever played a board 
game, you likely had the correct number in under a second. 
Even if you’re not a game player, I bet the answer came to you 
quickly. This skill is called Subitizing (soo-ba-ti-zing).

To subitize is to glance at a set of items and quickly perceive 
the quantity without counting. Generally, humans can 
subitize a group of seven randomly placed items. Young 
children can often subitize up to two or three items without 
being taught to do so. 

On the next page is another subitizing challenge. Once again, 
quickly glance at the dots before moving on. 
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How long did it take you to sense the quantity of dots? Did you 
notice anything different about your mental process this time 
around?

What you just experienced is called Conceptual Subitizing. 
This occurs when people find patterns in larger groups of 
objects. These patterns allow you to divide larger sets of 
objects into separate, smaller sets that are easier to work 
with. Want to hear something exciting? Research has shown 
that a child who can subitize will naturally divide a large set 
of objects into two small sets, and then add them together 
in their heads. All before ever learning addition (Clements, 
1999). That’s incredible!

To practice subitizing, help your child see patterns. Play board 
games or dominoes together. Count out two animals, two 
people, and two cars and talk about how each set contains 
two items. Their brain will soon learn what two looks like, and 
subitizing will come naturally as a result.
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Cardinality

Cardinality refers to the quantity or the total number of items 
in a set. It can be determined by subitizing (for small sets) or 
counting (Clements, 1999). While subitizing allows a child to 
perceive the cardinality of small sets, counting requires them 
to understand that the last number in the counting sequence 
represents the quantity of the set. This is the end game of 
counting via one-to-one correspondence, and it is an important 
skill to develop. 

This is best practiced by counting. When counting, emphasize 
the total number of objects. “One, two, three. There are three 
cars here!” After success with small, easily counted sets, children 
will begin to generalize this knowledge and become successful 
with more difficult counting tasks (Fosnot & Dolk, 2001).

Distance & 
Length

• How many steps to the 
front door? 

• Let’s find the longest 
carrot in the bunch!

• How far can you jump?

MATH MOMENT
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Ordinality

Ordinality is just a fancy word for first, second, third, and so 
forth. Use these words during day-to-day activities and your 
young child will quickly catch on. Once my daughter learned 
what first meant, she couldn’t get enough of being first.

“I got to the front door first!”

Use this excitement to also explore what comes AFTER first. If 
they are first through the door you can ask, “If you were first, 
then what was I?” They might giggle and say, “You were last!” 
Haha. Encourage them to learn the corresponding ordinal as 
well. “You were first and I was second!” If you have a large 
family, you have even more learning opportunities!

Time

• Just 2 more days until  
Gramma arrives!

• We need to leave in  
5 minutes to be on time  
for preschool.

• How many days is it before 
Saturday?

MATH MOMENT
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Composing and Decomposing Numbers

Composing and Decomposing numbers describes the ability to 
recognize that numbers, or sets of objects, can be combined or 
separated to make new numbers. This is a great early step into 
fractions. Children learn that a whole is made up of smaller parts 
and that those parts are each smaller than the whole. 

For example, if there are 4 paintbrushes and 3 are being used, 
only 1 paintbrush is left. Your child begins to recognize that 
smaller numbers are “hiding inside” larger numbers. In our 
example, 1 and 3 are hiding inside 4 (Reed & Young 2017).

Kontu’s magnetic STEM Blocks are a great way to illustrate this 
idea. Take a full 4-tray and an empty 3-tray. Hold the empty tray 
above the 4-tray, and clack! Three blocks magically move to the 
new tray, leaving one behind. You can then place each block 
back in the 4-tray, counting on from one to four.

Chores

• Lily and her mother are 
coming for a visit, so we 
need two more forks than 
usual. How many do we 
need altogether?

• Can you help match the 
socks?

• How many blocks are on the 
floor? Let’s count while we 
put them away!

MATH MOMENT
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Spatial Reasoning

Much of what we’ve covered so far centers around counting. But 
early math is so much more! Spatial Reasoning is an important 
skill, critical for building a structure, navigating our world, or 
sculpting a work of art.

Spatial abilities include 
thinking about how 
objects look from different 
angles and how objects 
fit together. Spatial 
language is used to 
understand how objects 
relate to each other. You 
might say “the car is 
inside the garage” or “the 
bird is in the tree behind 
the fence, not the one in 
front.” (Eason & Levine, 
2017).

How can you help your child learn spatial words? Use them! Kids 
love spatial play: puzzles, stacking, and building blocks! You can 
tell your child to put all of the small objects in a large bowl or 
have them go under the bridge. You can also set up a scavenger 
hunt with clues using plenty of spatial words. 

By encouraging both boys and girls to play with blocks and 
puzzles from an early age, and by providing spatial language, 
parents can support their child’s spatial thinking (Casey, 2008).
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The CPA Approach

The CPA (Concrete-Pictorial-Abstract) approach to teaching 
early math suggests three steps necessary for students to 
develop a complete understanding (Leong, 2015). This approach 
digs deeper into the “why,” giving the child a path to fully 
comprehend mathematical ideas. The concept of Kontu was 
inspired by the CPA approach. 
The three steps are illustrated 
by Kontu’s wooden blocks, 
cards, and activities. 

First, the CPA approach 
introduces concepts in a 
concrete and tangible way. 
This step is learning by doing. 
Manipulatives, or math toys 
and tools, are the perfect 
choice during this stage. 
Kontu’s magnetic blocks 
invite playful exploration. 
They prompt questions that 
encompass the skills featured 
in the guide. Using tangible, 
everyday objects gives math 
meaning and purpose. All 
while keeping it fun and 
engaging.

Next is the pictorial stage – the visual part of the approach. In 
this stage, a child makes the psychological association between 
the physical objects and the numbers themselves. What does 
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Sports & 
Competition

• Only 10 yards to go!

• The teams are tied. If we score 
again, we’ll be ahead!

• You were two seconds faster 
than I was!

three look like? What is the “three-ness” of three? Kontu’s trays 
and bits provide a visual way for children to understand how 2 + 
1 makes 3. Once the cards are introduced, the tactile knowledge 
they have gained with the blocks is represented again, this time 
in purely visual form, with iconic pictures of the trays and bits.

Finally, there is the abstract stage. This is where a child can 
learn to use the digits and operational symbols (ex.1, 2, 3, +, -, =). 
On the opposite side of the Kontu cards are the corresponding 
numeric symbols, representing quantity in abstract form. The 
activity cards then help cement this knowledge.

Using Kontu, you and your child can explore all three stages of 
the CPA approach in a fun and engaging way. With Kontu, math 
comes to life!

MATH MOMENT
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The Kontu Mission

Shortly after our daughter was born, I began wondering when 
we could introduce her to math. I know, I know. Sounds rather 
early to start thinking about it, but I like to think ahead!

We’ve all probably heard someone say that boys are better 
at math than girls. We wanted to avoid this stigma for our 
daughter. All children can be good at math. There are no ‘math 
people’ after all. 

I was also beginning to notice how women and people of color 
were under-represented in STEM fields, specifically in my own 
career in Software Engineering. This concerned me. If it’s only 
white men like myself steering the course of our advancement 
and progress, how can that direction be about and for all of us?

All of this motivated me to find a resource that could help me 
guide my daughter in learning early math skills. But I couldn’t 
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find a toy or resource for 
parents that went deeper 
than slapping numbers on 
blocks and calling it a day. So 
I set out to create something 
for my family in the hopes 
that I might help other 
families as well. Thus STEM 
Blocks was born! 

In its first year, Kontu has 
sold over 4,000 kits in eight 
different countries. We feel 
blessed to be helping families 
around the world engage 
their young children in early 
math and STEM learning. 

In doing the research that 
informed the design of STEM 
Blocks, I learned that early 
math skills are critical to children’s cognitive development. These 
skills set the stage for later learning and achievement. Because of 
this, we’ve made it our mission to help underserved children and 
their families gain access and support in early math and STEM.

Presently, Kontu donates a percentage of sales to the National 
Black Child Development Institute, a non-profit dedicated to 
the success and well-being of Black children. As Kontu grows, 
we plan to more directly support underserved families via an 
equitable early childhood math program.

We are a small family business aiming for a big impact. Please 
join us and let’s walk this journey together!
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What’s Next?
Don’t be anxious about teaching numeracy and early 
math to your child. Engaging your child on this journey into 
mathematics can be fun and rewarding. I encourage you to 
find joy in the simplicity and consistency of early math and 
share this joy with your children. They will benefit greatly from 
your positive attitude and you will be glad you passed  
it on to them. 

To learn more about Kontu and STEM Blocks, please visit  
our website. Follow and like us on social media, and tell 
your friends and family about us. Let’s make math fun for 
everyone!

Gratefully, 
Patrick Greenwood
Founder & Inventor at Kontu
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