ten frames in math

This article will explore the fundamental concept of ten frames in mathematics, detailing
their structure, benefits, and diverse applications in early childhood education and
beyond. We will delve into how these simple yet powerful visual tools aid in developing
number sense, understanding quantity, and mastering foundational math skills. From
recognizing number patterns to performing basic addition and subtraction, ten frames
offer a concrete pathway to abstract mathematical thinking. This comprehensive guide will
equip educators and parents with the knowledge to effectively utilize ten frames for
fostering mathematical understanding in young learners. We'll cover everything from the
basic setup to more advanced strategies for incorporating ten frames into daily math
instruction.
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What are Ten Frames in Math?

Ten frames in math are a fundamental visual tool used primarily in early elementary
education to help children develop number sense and understand quantities up to ten.
Essentially, a ten frame is a rectangular grid containing ten empty squares, typically
arranged in two rows of five. These frames provide a concrete representation of numbers,
allowing young learners to visualize how numbers are composed and decomposed, a
critical step in building a strong mathematical foundation. The simplicity of the ten frame
belies its profound impact on how children grasp mathematical concepts, making abstract
ideas tangible and accessible.

The primary goal of using ten frames is to build a robust understanding of the number
system, particularly numbers within the range of 1 to 10. By consistently using ten frames,
students begin to internalize the quantities associated with each number, recognize
patterns, and develop efficient strategies for counting and computation. It’s more than just
a counting aid; it’s a conceptual building block that supports a deeper understanding of
arithmetic operations.



The Structure and Components of a Ten Frame

At its core, a ten frame is a visual aid consisting of a rectangle divided into ten equal
squares, usually arranged in two horizontal rows of five squares each. This specific
arrangement is not arbitrary; it mirrors the base-ten system and helps children see
numbers in relation to five and ten, which are foundational benchmarks in mathematics.
The squares serve as empty containers, ready to be filled with counters, blocks, or any
small manipulatives.

The two rows of five are crucial. When filling a ten frame, children naturally fill the top
row first (one to five) before moving to the bottom row (six to ten). This process helps
them visually recognize the "benchmark" number of five and understand how numbers
greater than five are formed by adding to five. This visual cue is incredibly powerful for
developing number relationships and making comparisons easier.

The counters used with ten frames can be anything small and easily handled by children,
such as:

e Counting bears

Unifix cubes

Small buttons

Bingo chips

Beans or dried peas

Small pom-poms

The color of the counters can also be used to introduce additional concepts, such as
showing parts of a whole or distinguishing between different numbers being combined.

Why are Ten Frames So Effective for Learning
Math?

The effectiveness of ten frames stems from their ability to transform abstract
mathematical concepts into concrete, visual representations. Young children, especially,
learn best through hands-on experiences, and ten frames provide a structured and
intuitive way to interact with numbers. They engage multiple senses, allowing children to
see, touch, and manipulate quantities, which solidifies their understanding far more
effectively than rote memorization.

One of the most significant benefits is the development of number sense. Number sense is



the intuitive understanding of numbers, their magnitude, relationships, and how to work
with them. Ten frames allow children to see numbers as composed of smaller parts and to
understand how numbers relate to each other. For example, they can quickly see that 7 is
“five and two more,” which is a more profound understanding than simply reciting the
number seven. This visual reinforcement helps build confidence and fluency.

Furthermore, ten frames explicitly teach the concept of "making ten," a cornerstone for
developing fluency in addition and subtraction. When children see how many more are
needed to complete a full ten frame, they are implicitly learning about complements to
ten. This understanding is directly transferable to solving addition and subtraction
problems more efficiently, as they can use "making ten" as a strategy.

Developing Number Sense with Ten Frames

Number sense is the foundation upon which all other mathematical skills are built. Ten
frames are an exceptional tool for cultivating this crucial skill in young learners. By using
them consistently, children begin to develop an intuitive grasp of quantity, magnitude, and
the relationships between numbers within the familiar context of 1 through 10.

When a child places counters onto a ten frame, they are not just counting individual
objects. They are visually representing a quantity and internalizing its value. For example,
seeing three counters in the top row immediately communicates "three" and also "one
more than two," "two less than five," and "seven away from ten." This multi-faceted
understanding of a single number is what true number sense is all about. It moves beyond
simply recognizing the numeral to understanding what that numeral truly represents.

The visual structure of the ten frame aids in developing subitizing skills, which is the
ability to instantly recognize the number of objects in a small group without counting.
Children quickly learn to recognize the patterns of filled and unfilled squares that
correspond to specific numbers. This automatic recognition frees up cognitive resources
for more complex mathematical thinking later on.

Teaching Addition and Subtraction Using Ten Frames

Ten frames are incredibly powerful for teaching the foundational operations of addition
and subtraction. They provide a concrete way for children to visualize the process of
combining and taking away, making these abstract operations understandable.

For addition, a problem like 3 + 4 can be solved by placing three counters on the ten
frame and then adding four more. The child can then count the total number of counters to
find the sum. More advanced learners can use the ten frame to see if they can make a ten.
For instance, in 8 + 5, they can place eight counters, then add two more to make a full
ten, and then see they have three left over, realizing the answer is 10 + 3, or 13.



For subtraction, a problem like 7 - 2 can be represented by filling seven squares on the ten
frame and then removing two. The remaining counters visually represent the difference.
This hands-on approach helps children understand what it means to "take away" a
quantity. Strategies like "counting back" can also be modeled effectively. For example, to
solve 9 - 3, a child might place nine counters and then physically "move" three counters
aside while counting backward from nine.

Exploring Number Bonds and Compositions

Understanding number bonds, also known as part-part-whole relationships, is a critical

component of number sense. Ten frames are perfectly designed to illustrate how numbers
can be broken down into smaller parts and how those parts can be recombined to form the
original number. This concept is essential for building fluency in addition and subtraction.

Consider the number 6. Using a ten frame, a child can explore its number bonds in
numerous ways: 5 and 1, 4 and 2, 3 and 3, 2 and 4, 1 and 5. Each of these combinations
can be visually represented by filling the ten frame with different colored counters or by
arranging the counters in various ways. This exploration helps children realize that a
number can be composed in multiple ways, which is a fundamental insight for arithmetic.

For example, to show that 6 is made of 4 and 2, a teacher might ask students to fill four
squares with red counters and then fill the remaining squares to make six using blue
counters. The visual immediately shows the relationship: 4 red + 2 blue = 6 total. This
understanding of how numbers are constructed from smaller pieces is crucial for
developing mental math strategies.

Ten Frames for Understanding Place Value

While ten frames primarily focus on numbers up to ten, they serve as an excellent stepping
stone for understanding the broader concept of place value, particularly the significance
of the "ten" in our base-ten number system. The visual representation of a full ten frame
naturally reinforces the idea that ten ones make one ten.

When children work with numbers greater than ten, they can use multiple ten frames. For
instance, to represent the number 17, a child would fill one ten frame completely and then
place seven counters on a second ten frame. This visual arrangement clearly shows that
17 is composed of "one ten and seven ones." This concrete representation helps bridge the
gap between single-digit and double-digit numbers and builds a solid foundation for
understanding larger numbers.

By consistently using two or more ten frames, students begin to associate the full ten
frame with the "tens" place and the counters on the second frame with the "ones" place.
This visual cue makes the abstract concept of place value more concrete, allowing children
to internalize how our number system is organized around groups of ten.



Advanced Applications and Strategies with Ten
Frames

Once students have a solid grasp of basic number concepts using ten frames, the tool can
be extended to explore more complex mathematical ideas and strategies. Its versatility
allows for growth beyond simple counting and addition, supporting a deeper
understanding of mathematical relationships.

One advanced strategy involves using ten frames to teach subtraction across ten. For
example, to solve 13 - 5, a student can represent 13 using one full ten frame and three
counters on a second ten frame. To subtract 5, they might first remove the three counters
from the second ten frame, leaving them with a full ten frame. They then need to remove
two more counters from the full ten frame to complete the subtraction of 5. This visually
demonstrates that 13 -3 = 10, and 10 - 2 = 8, leading to the answer 8.

Ten frames can also be used to explore multiplication and division concepts at a
rudimentary level. For instance, demonstrating 3 x 4 could involve creating three groups
of four counters, each potentially arranged within its own conceptual ten frame or part of
one. While not a direct multiplication tool, it helps visualize equal groups. Similarly,
division can be explored by asking how many groups of a certain size can be made from a
larger number represented on ten frames.

Ten Frames Beyond Basic Counting

The application of ten frames extends far beyond simple counting to encompass a wider
range of mathematical reasoning and problem-solving skills. Educators can leverage ten
frames to introduce and reinforce various mathematical concepts in engaging ways that
promote critical thinking and a deeper understanding of number relationships.

For instance, ten frames are excellent for teaching estimation. By showing a ten frame
with a partial number of counters, students can be asked to estimate how many are
present. This helps develop their sense of quantity and their ability to make reasonable
guesses based on visual cues. Comparing quantities also becomes intuitive; seeing one ten
frame with eight counters and another with five makes it immediately obvious which is
larger.

Furthermore, ten frames can be used to introduce patterns and sequences. Teachers
might display a sequence of filled ten frames and ask students to identify the pattern and
predict the next frame in the sequence. This can involve simple skip counting or more
complex growth patterns, all visually represented within the ten-frame structure. The
ability to recognize and extend patterns is a vital mathematical skill.



Frequently Asked Questions About Ten Frames in
Math

Q: What is the primary purpose of using ten frames in
mathematics?

A: The primary purpose of using ten frames in mathematics is to help young children
develop number sense by providing a concrete and visual representation of numbers up to
ten. They aid in understanding quantity, number composition and decomposition, and
serve as a foundation for early arithmetic operations.

Q: How do ten frames help children understand addition
and subtraction?

A: Ten frames allow children to physically model addition by combining counters and
subtraction by removing counters. They visually demonstrate the concept of "putting
together" and "taking away," making these operations more intuitive. They also help in
visualizing strategies like "making ten."

Q: Are ten frames only useful for numbers up to 10?

A: While ten frames are designed for numbers up to 10, they can be used to represent
larger numbers by employing multiple ten frames. This helps children understand place
value, showing that numbers greater than 10 are composed of tens and ones.

Q: How do ten frames support the development of
number bonds?

A: Ten frames clearly illustrate number bonds by showing how a number can be broken
down into two smaller parts. For example, a full ten frame representing 7 can be shown
with different colored counters to represent combinations like 5 and 2, or 4 and 3,
reinforcing part-part-whole relationships.

Q: Can ten frames be used for teaching subtraction
across ten?

A: Yes, ten frames are very effective for teaching subtraction across ten. Students can
visually represent the larger number (e.g., 13 on two ten frames) and then systematically
remove counters, often by first "making ten" on one frame, which simplifies the
subtraction process.



Q: What are some common manipulatives used with ten
frames?

A: Common manipulatives used with ten frames include counting bears, unifix cubes,
bingo chips, buttons, beans, and small pom-poms. The key is that they are small, easy to
handle, and can be placed distinctly within the squares of the frame.

Q: How do ten frames help with subitizing?

A: Ten frames help children develop subitizing skills, the ability to instantly recognize
small quantities. The consistent arrangement of the ten frame allows children to quickly
recognize the pattern of filled and empty squares associated with specific numbers (e.g.,
seeing three in a row on top is instantly recognized as three).

Q: Is there an advantage to the specific 2x5
arrangement of a ten frame?

A: Yes, the 2x5 arrangement is highly advantageous. It naturally encourages filling the top
row first (1-5), emphasizing the benchmark number five. It also visually aligns with the
base-ten system, making it easier to transition to understanding tens and ones for larger
numbers.
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