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Playing math games with children can be a 
fun, developmentally appropriate way to spark 
understanding of big mathematical ideas. Math 
games also support children’s mathematical 
habits of mind—and key school readiness 
skills, such as problem solving, puzzling, and 
perseverance. When we watch and listen to 
how children play math games, we learn a lot 
about the mathematics they already know and 
what they’re ready to learn.

This is the first article in a series about math 
games and how they support preschooler 
math readiness.

Play Games, Learn Math!
Explore Numbers and Counting with  
Dot Card and Finger Games
Kristen E. Reed and Jessica Mercer Young

Note: Find explanations of key math concepts like 
subitizing on page 17.
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What are dot card and  
finger games?
Dot card games are simple and can be played again and 
again. They use cards that have one to 10 black dots arranged 
in different configurations—linear (straight line), rectangular, 
dice pattern, circular, and scattered configurations. 

A variety of dot arrangements help children develop different 
mental images of quantities. 

We often ask children to count a line of objects, but circular 
and scattered arrangements are harder to count one by one! 
These games support children’s ability to subitize—that is, 
to immediately see how many without counting, a key factor 
relating to young children’s math ability. 

Finger games promote children’s understanding of 
early math concepts, from counting to composing and 
decomposing number (the foundation of addition and 
subtraction). When children use their fingers to count, they 
are strengthening their number knowledge and their ability to 
visualize numbers in their minds. Finger games can be played 
anytime, anywhere, since your fingers are always with you!

Here are some math games for children to enjoy using dot 
cards and fingers. Observe children as they play, and use the 
information in the “Things to notice as children play” sections 
of each game to learn more about the mathematics supported 
while children play these games.

Games with dot cards
Now it’s time to play! Let’s start with dot card games. (See 
“Dot Card Games: Materials and Teacher Tips.”) Create dot 
card decks and gather the other materials. Check the teacher 
tips to learn how to challenge players as their math ability 
grows. And most important . . . encourage subitizing! 

Encourage children to quickly “see” how many dots are on 
the cards—particularly for cards with three or fewer dots. 
When children subitize and immediately “know” five dots, 
you might ask, “How did you see five dots so quickly? Did 
you group them?” Children do not need to count one by one 
for every card. If children always count one by one, they 
sometimes become less proficient at subitizing. 

Dot Card Games: Materials and Teacher Tips
Materials to create and collect
Dot card sets are available to print at 
www.ym.edc.org/dotcard. Sets are 
2½ x 2½ and 5 x 5 inches. You’ll need 
the following: 

�� Two sets of small dot cards 
�� One set of large dot cards 
�� Blank 5 x 5 cards for children 

to make their own dot cards 
(Tip: Use card stock or laminate 
the cards to make them 
sturdier)

�� 25 tokens or other counting 
objects (buttons, coins)

�� Set of numeral cards 1–10

Tips for playing 
�� Play these games at the 

math center, during small 
group time, or at circle time

�� Try with two to four children 
at a time

�� Have children play together 
in pairs once they’ve been 
introduced to the games    

Tips for extending the learning
You’ll find more than one version of 
each game.  

�� When children first play, use 
cards with one to three dots

�� For later games, introduce cards 
with four and five dots

�� When children are ready, add 
cards with up to 10 dots

�� Pay attention to the different 
arrangements of dots on a 
card (rectangular and dice 
arrangements are typically easier; 
linear, circular, and scattered 
arrangements are harder)

If math had been taught this way 
when I was a kid, I don’t think I would 

have the math anxiety I have now. This 
way it makes sense! . . . And it was a 
very natural way to introduce math 
into the classroom. It wasn’t MATH! 

because we would use it at free play, 
at circle time, in small groups.

—Luciana, Preschool Teacher,  
Lawrence, Massachusetts

“

”
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A R T I C L E  T I T L E

Cover and Copy 
Focus on one-to-one correspondence 
and cardinality. 
Ages 3–5  | 5–10 minutes 

Game 1: Cover the Dots

1.	 Give each child one large dot card and some 
tokens (usually a few more than they need to 
cover the dots on the card).

2.	 Ask children to count one-by-one as they cover 
each dot with a token.

Game 2: Copy the Dots

1.	 Give each child one large dot card, a blank 5 
x 5 inch card, and some tokens (usually a few 
more than they need).

2.	 Have children re-create their dot card using the 
tokens on the blank card.

Things to notice as children play
In Game 1, putting tokens on dots while counting 
reinforces one-to-one correspondence. Ask, “How 
many dots did you cover?” If children can tell you the 
total, they are beginning to understand cardinality. If 
they recount when you ask “How many?,” they may be 
still working on understanding cardinality. In Game 2, 
counting out the tokens to a certain number reinforces 
cardinality, and re-creating a configuration encourages 
children to pay attention to orientation and spacing 
(important early literacy skills).

Comparing Numbers 
Focus on comparing numbers and 
math vocabulary. 
Ages 3–5  | 5–10 minutes

Game 1: Same? One More? One Less?

1.	 Place cards with three to five dots on the table. 

2.	 Hold up a dot card, hold up a number card, or 
just say a number aloud.

3.	 Ask children, “Can you find a card that is the 
same as mine?”

4.	 Ask children, “Can you find a card that is one 
more than mine?” 

5.	 Ask children, “Can you find a card that is one 
less than mine?”

Things to notice as children play
Talking about more, less, and same is critically important 
for building children’s math vocabulary and their 
understanding of the number line—especially knowing 
which numbers come before and after each other. When 
you show children a dot card, you are focusing their 
thinking on subitizing and recognizing quantity. When 
you show children a number card, you are focusing on 
recognizing numerals. When you say the number aloud, 
you are focusing on recognizing number names.

Dot Card Suggestions and 
Questions
Suggestions for play

�� Start with fewer cards on the table at one time, 
so children aren’t overwhelmed with choices

�� Place tokens in a small, open container, so 
children have access to them, but they are still 
contained

�� Read Ten Black Dots, by Donald Crews, to link 
math and literacy

General dot card questions 
�� Can you show me how many with your fingers?
�� Do you know how many without counting 

one by one? 
�� How could we do it a different way?
�� What is one more? What is one less?
�� What strategy did you use? or What did you do 

when you got stuck?

  Before 
playing these 

games, I had no idea 
what subitizing was. Now 

I see it everywhere! I always 
used the same configurations. 

Now I know how important 
it is to mix it up and show 

quantities differently!

—Abby, Preschool Teacher, 
Woonsocket,  
Rhode Island

“

”
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A R T I C L E  T I T L E

Matching Dot Card Games 
Focus on subitizing and comparing numbers. 
Ages 3–5  | 5–10 minutes 
For these games, give each child three different dot cards (large or small).

Game 1: I’m Thinking  
of a Number . . . 

1.	 Say, “I’m thinking of the 
number . . . 2! Do you have a 
card with two dots?”

2.	 Children point to (or hold 
up) their cards with the 
same number of dots (two 
dots).

Game 2: Match How Many! 

1.	 Hold up a large dot card. 

2.	 Ask, “How many dots do I have?” 

3.	 Let children figure out the number 
of dots on the card, then match 
it to one of their cards (the 
configuration can be different). 

4.	 As you play, use fewer words (or be 
silent), and have children simply 
match the number of dots on their 
cards to the number on your card.

Game 3: Match My 
Number! 

1.	 Hold up a written 
numeral—for example, 3.

2.	 Ask, “Can you find a card 
with the same number of 
dots as this number?”

Things to notice as children play
All three games encourage children to count or subitize the 
dots on their cards in order to find a match. Game 1 also asks 
children to remember in their heads the number the teacher 
says while they subitize or count. Game 2 asks children 
to subitize or count the dots on the teacher’s card, then 
compare the number to their cards to find a match. In Game 
3, children practice recognizing written numerals.

ENGAGE FAMILIES IN MATH!

Subitize at home. After dinner, grab a small 
handful of cereal and scatter the pieces on the 
table. Up to how many pieces can you recognize 
without counting? It’s more fun for adults than 
you might think.

  I like that 
these games have 
so many different 

ways to touch on the 
same skill. It makes them 

much more productive for 
children’s learning!

— Jimmy, Preschool Teacher, 
Woonsocket,  
Rhode Island

“

”
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Fingers instead of dots! 
These finger games address the same math concepts as 
the dot card games. Children can have fun practicing their 
math skills in a new format. All that’s needed are fingers!

Finger Games 
Focus on subitizing and on composition and 
decomposition of numbers. 
Ages 2–5  | 1–5 minutes

Game 1: Fingers, Fingers 

1.	 Say, “Hold your hands behind your back.” 

2.	 Together, chant, “Fingers, fingers, 1, 2, 3. How 
many fingers do you see?” 

3.	 Using two hands, hold up three fingers. (Start with 
the typical ways of showing 1–5 on your fingers.)

4.	 Children can say three or show three with their 
fingers.

5.	 Keep playing with different numbers of fingers, 
focusing on 1–5 and slowly moving up to 10.

6.	 Vary how you show each number on your fingers. 

Game 2: Show Me . . . 

1.	 Hold up any number of fingers. 

2.	 Ask children to show you the same number 
on their fingers but in a different way.

Things to notice as children play

The critical learning in this game is that numbers can be 
composed (or made) in different ways. You can make 5 
with five fingers on one hand and zero on the other, or 
with four and one, or with three and two. These different 
combinations all make five. This helps children recognize 
that smaller numbers are part of larger numbers (e.g., 3 
and 1 are two parts of 4).

Game 3: One More, One Less

1.	 Hold up any number of fingers on your 
hands. 

2.	 Ask children to show you one more than 
you’re showing or one less.

Game 4: How Old Are You?

1.	 Ask a 4-year-old, “How old are you? Are you 
this age?” Hold up four fingers on one hand. 

2.	 Then ask, “How old are you? Are you this 
age?” Hold up two fingers on one hand and 
two fingers on your other hand. (Children 
usually answer, “No!”) 

3.	 Try this with other ages, too!

ENGAGE FAMILIES IN MATH!

Make copies of the finger game instructions 
to send home with families. Print and send 
home math mini-books—find them at 
NAEYC.org/math-at-home.

After 
playing these 

games, my kids really 
started enjoying math. 

They get excited when I say 
I have a new math game! And 
now they’ll even do ‘Fingers, 
Fingers, 1, 2, 3’ on their own. 

They love it!

—Fatimeh, Preschool Teacher,  
Nashua, New Hampshire

“

”
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Early Math Concepts Related to Numbers and Counting in 
the Dot Card and Finger Games

KRISTEN E. REED:is a senior project director and 
mathematics educator at Education Development Center, 
in Waltham, Massachusetts. 

JESSICA MERCER YOUNG:is a research scientist and 
developmental and educational psychologist specializing in 
early learning at Education Development Center. 

This information has been adapted from Games for Young Mathematicians, a program of research 
in early mathematics at the Education Development Center (EDC), supported by funding from the 
National Science Foundation and Heising-Simons Foundation. For more math information and 
games, visit http://youngmathematicians.edc.org.

Cardinality. Children may count accurately (with one-
to-one correspondence) but not yet recognize that the 
last number tells them the total amount. After children 
count a set of objects, ask, “How many do you have?” If 
they state the total number, they show an understanding 
of cardinality. If they recount the set, they may not 
understand cardinality yet. You can support cardinality by 
saying the total number after counting: “1, 2, 3. We have 
three pennies!” Another part of cardinality is counting 
out a specific number of objects (“Give me two tokens”). 
When counting out, children have to remember the 
number of tokens needed, count correctly, and know to 
stop when they reach that number. 

Composing and decomposing number. This refers 
to recognizing that numbers (or sets of objects) can 
be combined or separated to make other numbers. 
Children learn that a whole is made up of smaller parts 
and those parts are smaller than the whole. (If there are 
4 paintbrushes and 3 are being used, only 1 paintbrush is 
left.) Preschoolers can recognize that smaller numbers are 
“hiding inside” larger numbers: 1 and 3 are hiding inside 4 
(so are 2 and 2).

Numeral recognition. In preschool, children begin 
to connect what they are counting and how they are 
counting to written number symbols. They begin to 
understand how a quantity (number of blocks) relates 
to the number word (two) and to the written numeral 
(2). As children play dot card and finger games, you can 
bring these ideas together by pointing to a number line, 
number chart, or written numerals in your classroom. 
Encourage children to see written numerals as symbols 
to help them express what they are thinking and to easily 
communicate with others (writing 5 is quicker than 
drawing five blocks).

One-to-one correspondence. When children have 
mastered one-to-one correspondence, they connect 
one number word to one object. For example, a child 
counts three cubes as “One, two, three,” touching each 
cube only once and saying only one number word for 
each cube. Young children often say numbers and touch 
objects at different rates, going through the right actions 
(reciting and touching) but not yet in a coordinated 
way. Sometimes they say their words too quickly and 
sometimes they move their finger too fast. Support 
children by slowing down and modeling how each object 
needs one touch and one number word, and no objects 
should be skipped. Say, “You might have missed one. Can 
you check?”

Reciting number words in the correct order. Some 
children know the number words but may not say them 
in the correct order (1, 2, 6, 4, 5, 10). Others may skip 
a certain number (1, 2, 3, 5, 6—always skipping 4). The 
dot card and finger games give children opportunities 
to practice saying the number list (1, 2, 3, 4, 5, . . .) while 
counting dots on the cards or the fingers on their hands.

Subitizing. This means instantly seeing how many in a 
small quantity. The word subitizing comes from the Latin 
word meaning suddenly. Children usually recognize 1 to 2 
dots or fingers without counting “One, two.” But there are 
limits to what we see automatically. For larger quantities, 
we may cluster or chunk objects into smaller groups in 
order to know how many. In general, 8 dots are too many 
to see immediately as 8, but if they’re arranged so we can 
easily see them as two groups of four, and if we know that 
two 4s make 8, we instantly see 8. Circular and scattered 
objects are harder to subitize.

Photographs: p. 12, pp. 15–16, © EDC
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A R T I C L E  T I T L E

Mastery  
Motivation
Persistence and Problem 
Solving in Preschool
Jessica Mercer Young and Kristen E. Reed

Mastery motivation is persistence—continuing to do 
or to try to do something that is difficult—at mastering 
challenging tasks or activities.

Problem solving is natural for preschoolers. As teachers 
know, everyday routines can bring difficult challenges, 
like learning how to zip up a coat or ask for help before 
frustration sets in. Each challenge builds children’s skills 
in different areas of development: language, social and 
emotional, cognitive, and physical. But sometimes a problem 
can seem too challenging. 

You may have seen this scenario play out in your classroom: 
Two preschoolers are trying to solve the same puzzle. Both 
make a mistake, but while one child gives up, the other 
child keeps trying different ways to solve the puzzle. Early 
childhood researchers call this persistence at mastering 
challenging tasks mastery motivation, and it plays a key 
role in children’s learning and in their later academic 
achievement. Early childhood teachers are in a great position 
to help children foster this important skill. 

Here are five ways to support mastery motivation:

Provide lots of different types of challenging activities, 
like math games that have more than one way to solve 
a problem.

Support children’s independence and let them make their 
own choices in activities or during play.

Try to resist the urge to fix the problem—it can take away 
children’s sense that they are capable problem solvers.

Do provide gentle guidance when frustration starts to set 
in, such as holding the puzzle board steady while a child 
adds a puzzle piece or offering a well-timed, “What if you 
turned that piece the other way?” 

Give children positive feedback by praising the problem-
solving process and encouraging them to keep trying. 

We know that children who are not provided with challenging 
activities or who receive negative or harsh feedback tend 
to show less mastery motivation. The same holds true for 
children receiving praise like “You’re so smart” and children 
whose environment is overly controlling.

When teachers appreciate children’s efforts, children learn 
that working hard and persisting are positive behaviors. 
As children grow, they will face more and more difficult 
problems. They need to know that it’s okay to struggle—it’s 
part of the learning process.

JESSICA MERCER YOUNG is a research scientist and 
developmental and educational psychologist specializing in 
early learning at Education Development Center, in Waltham, 
Massachusetts. 

KRISTEN E. REED is a senior project director and 
mathematics educator at Education Development Center.
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