singapore math example

Understanding Singapore Math: A Practical Example for Parents and Educators

singapore math examples are a powerful tool for grasping the essence of this renowned
pedagogical approach. Singapore Math emphasizes deep conceptual understanding, problem-solving
skills, and a concrete-to-pictorial-to-abstract (CPA) learning progression. This article delves into
what makes Singapore Math so effective, illustrating its core principles with practical, easy-to-follow
examples. We will explore the CPA model in detail, showcase how it’s applied to various
mathematical concepts, and discuss the benefits of this method for students of all ages. By
understanding these fundamental aspects, parents and educators can better support children in
their mathematical journey, fostering a love for numbers and a strong foundation for future learning.
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What is Singapore Math?

Singapore Math is not just a curriculum; it's a philosophy centered around developing a strong
conceptual understanding of mathematics. Originating in Singapore in the 1980s, it has gained
international acclaim for its effectiveness in producing students with high levels of mathematical
proficiency. The approach prioritizes depth over breadth, ensuring that students truly grasp the
"why" behind mathematical operations, rather than just memorizing procedures. It’s built on a
foundation of clear, concise explanations and a systematic progression of learning.

At its heart, Singapore Math aims to make mathematics accessible and engaging. It moves away
from rote memorization and drill-and-practice towards a more intuitive understanding of numerical
relationships. This method encourages critical thinking and problem-solving, equipping students
with the skills to tackle complex challenges. The focus is on building a robust mental model of
mathematical concepts, which can then be applied to a wide range of problems.

The Concrete-Pictorial-Abstract (CPA) Approach
Explained



The cornerstone of Singapore Math is the Concrete-Pictorial-Abstract (CPA) approach. This
pedagogical framework is designed to build understanding by starting with hands-on experiences,
moving to visual representations, and finally arriving at abstract mathematical concepts. It’s a
journey that caters to different learning styles and ensures that concepts are solidified at each stage.

The CPA approach recognizes that learning is most effective when it’s multi-sensory. By engaging
with tangible objects, children can physically manipulate quantities and see mathematical
relationships come to life. This concrete understanding then forms the basis for drawing or
visualizing these relationships, making the transition to abstract symbols and formulas much
smoother and more meaningful. It’s like learning to build a house: you start with the foundation
(concrete), then you draw blueprints (pictorial), and finally, you have the finished structure
(abstract).

Concrete Stage

In the concrete stage, students use physical objects to represent mathematical ideas. For example,
when learning addition, they might use blocks, counters, or even their fingers. This hands-on
interaction allows them to directly experience the concept of combining quantities. They can see and
feel how adding more objects changes the total amount. This tactile experience is crucial for
developing a foundational understanding that is not reliant on symbols alone.

Pictorial Stage

Once students are comfortable with the concrete representations, they move to the pictorial stage.
Here, they use drawings, diagrams, or visual aids to represent the mathematical concepts. For
addition, this might involve drawing circles to represent the objects or using bar models. This visual
representation helps bridge the gap between the physical objects and the abstract symbols of
mathematics. Students learn to translate their concrete experiences into visual forms, making the
learning process more transferable.

Abstract Stage

The final stage is the abstract stage, where students work with numbers and mathematical symbols.
This is where they learn to write equations like 2 + 3 = 5. The CPA approach ensures that by the
time students reach this stage, they have a deep understanding of what these numbers and
operations represent, thanks to their prior concrete and pictorial experiences. This makes abstract
math less intimidating and more logical.

Singapore Math Example: Addition with the CPA Model

Let's consider a simple addition problem, like adding 7 and 5, using the CPA model. This example



will illustrate how Singapore Math guides students from tangible objects to abstract equations.

Concrete: Using Manipulatives

Imagine a child is given 7 red counters and 5 blue counters. To solve 7 + 5, they would physically
combine the two groups of counters. They would count the total number of counters - 7 red ones
plus 5 blue ones, resulting in 12 counters. This direct interaction with the objects helps them
understand the concept of 'adding' as 'putting together' to find a 'total'.

Pictorial: Drawing and Bar Models

Next, the child would be encouraged to represent this problem visually. They might draw 7 red
circles and 5 blue circles. Then, they would count all the circles to find the sum. Alternatively, and
more aligned with Singapore Math’s signature approach, they could use a bar model. This would
involve drawing a bar representing 7, another bar representing 5, and a larger bar representing the
combined total. This visual representation helps them see the relationship between the parts (7 and
5) and the whole (12).

e Drawing of 7 red circles.
e Drawing of 5 blue circles.
e Combining them to count the total number of circles.

¢ A bar model showing one part as 7, another part as 5, and the whole as the sum.

Abstract: The Equation

Finally, the child translates their understanding into an abstract equation: 7 + 5 = 12. They now
understand that the symbol '+' signifies combining, and '=' signifies equivalence, representing the
total. This abstract representation is meaningful because it's grounded in their concrete and
pictorial experiences, making the abstract notation less arbitrary and more intuitive.

Singapore Math Example: Subtraction with the CPA
Model

Subtraction is another concept that benefits immensely from the CPA approach. Let's take the
problem of 12 - 5.



Concrete: Taking Away Objects

Using manipulatives, a child would start with 12 counters. To subtract 5, they would physically
remove 5 of those counters from the group. After removing them, they would count the remaining
counters to find the answer, which is 7. This action of 'taking away' is fundamental to understanding
subtraction.

Pictorial: Crossing Out or Bar Models

In the pictorial stage, the child might draw 12 objects and then cross out 5 of them. Counting the
remaining objects reveals the answer. The bar model can also be used here. A large bar represents
the whole (12), and one part is shown as 5. The remaining part, which needs to be found, is shaded
or indicated. This visual shows that the whole is made up of a known part and an unknown part.

e Drawing 12 objects and crossing out 5.
e Counting the remaining objects.

e A bar model with a whole divided into two parts, one known (5) and one unknown, with the
whole being 12.

Abstract: The Equation

The abstract representation is the equation 12 - 5 = 7. The '-' symbol is understood as 'taking away'
or 'finding the difference’, and the '=' symbol signifies the result of this operation. The CPA method
ensures that this equation is not just a string of symbols but a representation of a concrete action
and a visual scenario.

Singapore Math Example: Multiplication with the CPA
Model

Multiplication can be initially understood as repeated addition. Consider the problem 3 x 4.

Concrete: Grouping Objects

In the concrete stage, students would be asked to make 3 groups, with 4 objects in each group. They
would then count all the objects across all the groups. This physical act of forming equal groups and
then counting them demonstrates the concept of multiplication as 'groups of'".



Pictorial: Arrays and Equal Groups

Pictorially, this can be represented as drawing 3 circles, each containing 4 dots, or creating an array
- a rectangular arrangement of objects. For 3 x 4, this would be 3 rows with 4 items in each row.
Counting the total number of items in the array or the total dots in the circles gives the product. Bar
models can also be used, showing three segments, each representing 4 units, and a total length
representing the sum.

e Drawing 3 groups of 4 objects.
e Creating a 3x4 array.

e Visual representation of repeated addition, e.g., 4 + 4 + 4.

Abstract: The Equation

The abstract representation is the equation 3 x 4 = 12. The 'x' symbol is understood as representing
‘groups of' or 'multiplied by'. The CPA method ensures that students understand this equation as the
concise way of expressing the repeated addition or the total from equal groups they have explored
concretely and pictorially.

Singapore Math Example: Division with the CPA Model

Division can be understood as either sharing equally or making equal groups. Let's look at 12 + 3.

Concrete: Sharing and Grouping

For division as sharing, students would have 12 counters and would distribute them equally among 3
imaginary friends. They would give one counter to each friend at a time until all counters are
distributed, then count how many each friend received (4). For division as grouping, they would take
12 counters and see how many groups of 3 they can make. They would physically separate the
counters into sets of 3 and then count the number of sets (4).

Pictorial: Drawings and Bar Models

Pictorially, students might draw 12 objects and then divide them into 3 equal parts by drawing lines.
Counting the items in each part gives the answer. Alternatively, they could draw 12 dots and then
circle groups of 3, counting how many groups are formed. A bar model can show a total length (12)
that is divided into 3 equal parts, and the value of each part is determined.



e Drawing 12 objects and dividing them into 3 equal sections.
e Drawing 12 objects and circling groups of 3.

e A bar model representing 12 divided into 3 equal segments.

Abstract: The Equation

The abstract equation is 12 + 3 = 4. The '+' symbol signifies sharing into equal groups or finding
how many groups of a certain size can be made. The CPA approach ensures that this abstract
representation is firmly rooted in the concrete actions of sharing or grouping, making the division
concept understandable.

Benefits of Singapore Math

The Singapore Math approach offers a wealth of benefits that extend beyond simple arithmetic
proficiency. It cultivates a deeper understanding and appreciation for mathematics, preparing
students for more advanced studies and real-world applications.

¢ Enhanced Problem-Solving Skills: The emphasis on conceptual understanding and the CPA
model directly translate into stronger problem-solving abilities. Students learn to analyze
problems, identify key information, and apply appropriate strategies.

¢ Deeper Conceptual Understanding: Instead of memorizing formulas, students grasp the
underlying principles, making math less about rote learning and more about logical reasoning.

e Improved Mathematical Fluency: While not the primary focus, fluency develops naturally as
students gain confidence and a solid understanding of concepts.

¢ Development of Critical Thinking: Students are encouraged to think critically about
mathematical situations, explore different solution paths, and justify their reasoning.

¢ Increased Confidence and Reduced Math Anxiety: The structured, step-by-step learning
process and the focus on understanding can significantly reduce math anxiety and boost
student confidence.

¢ Preparation for Higher-Level Math: The strong foundation built through Singapore Math
prepares students for more complex topics in algebra, geometry, and calculus.



Real-World Applications of Singapore Math Principles

The principles taught through Singapore Math have far-reaching implications in everyday life.
Understanding concepts like fractions, percentages, and ratios, which are integral to Singapore
Math, allows individuals to navigate various situations with greater ease and accuracy.

For instance, when cooking, understanding fractions is crucial for adjusting recipes. Budgeting and
managing personal finances heavily rely on an understanding of percentages. Even simple tasks like
calculating discounts at a store or understanding loan interest rates are direct applications of
mathematical principles learned through methods like Singapore Math. The ability to break down
complex problems into smaller, manageable parts, a skill honed through the CPA approach, is
invaluable in both professional and personal contexts. Problem-solving skills developed in math class
often translate to tackling challenges in other areas of life, fostering adaptability and resilience.

Conclusion

Exploring a Singapore Math example reveals a methodical yet intuitive approach to learning
mathematics. The consistent application of the Concrete-Pictorial-Abstract (CPA) model ensures that
students build a robust understanding from the ground up, transforming abstract numerical
concepts into tangible, visual, and ultimately, easily digestible ideas. This method not only fosters a
stronger grasp of mathematical principles but also cultivates essential problem-solving skills and a
genuine appreciation for the subject. By empowering students with this deep comprehension,
Singapore Math equips them with a valuable toolkit for academic success and for navigating the
complexities of the real world.

FAQ

Q: What makes Singapore Math different from traditional
math teaching methods?

A: Singapore Math differentiates itself by heavily emphasizing conceptual understanding over rote
memorization, utilizing the Concrete-Pictorial-Abstract (CPA) approach, and focusing on depth
rather than breadth of topics. Traditional methods often rely more on memorizing formulas and
algorithms without necessarily ensuring a deep understanding of the underlying concepts.

Q: How does the CPA approach specifically help a child learn

math?

A: The CPA approach helps a child learn math by starting with hands-on manipulation of physical
objects (Concrete), progressing to visual representations like drawings and diagrams (Pictorial), and
finally moving to abstract symbols and equations (Abstract). This multi-stage process ensures that a
child builds a strong foundation and connects abstract concepts to real-world or visualizable
experiences, making learning more intuitive and memorable.



Q: Can Singapore Math be used for advanced topics, or is it
only for elementary math?

A: Singapore Math principles are highly adaptable and form a strong foundation for advanced
mathematical topics. While the CPA model is often illustrated with elementary examples, the
emphasis on deep conceptual understanding, problem-solving strategies, and logical reasoning is
crucial for success in middle school, high school, and even college-level mathematics. Many
curricula extending beyond elementary grades incorporate these foundational principles.

Q: What are some common challenges parents face when
trying to implement Singapore Math at home?

A: Parents might face challenges such as understanding the specific pedagogical approach, finding
appropriate materials that align with the Singapore Math philosophy, and translating the visual or
concrete methods into practical home instruction. Sometimes, parents may also struggle with
helping their child transition between the CPA stages or understanding how to guide them through
problem-solving without simply giving them the answer.

Q: Are there specific resources available for parents interested
in Singapore Math?

A: Yes, there are numerous resources available for parents. These include workbooks and textbooks
published by Singapore Math publishers, online learning platforms that offer Singapore Math-
aligned lessons, educational websites with free resources and explanations, and even online
communities where parents can share tips and ask questions. Many schools that adopt Singapore
Math also provide parent workshops or resources.

Q: How does Singapore Math help students who struggle with
math anxiety?

A: Singapore Math can significantly help students with math anxiety because it focuses on building
understanding rather than just memorization. The CPA approach provides a gradual and visual way
to grasp concepts, reducing the fear of the unknown. When students understand why something
works, they feel more in control and less anxious. The emphasis on problem-solving also builds
confidence as students learn strategies to tackle challenges, rather than feeling overwhelmed by
them.

Q: What is a "bar model” in Singapore Math, and why is it
important?

A: A bar model, also known as a tape diagram, is a visual representation used extensively in
Singapore Math to solve word problems. It uses rectangular bars to represent quantities and their
relationships. It's important because it helps students visualize the problem, identify the known and
unknown parts, and determine the operations needed to solve it. The bar model bridges the gap
between the word problem and the abstract mathematical equation.



Q: How is Singapore Math different from Common Core Math?

A: While both Singapore Math and Common Core aim to improve math education, they have
different emphases. Common Core is a set of learning standards defining what students should know
and be able to do at each grade level, allowing for various pedagogical approaches. Singapore Math
is a specific pedagogical approach with a defined curriculum structure and methods, like CPA and
bar modeling, known for its effectiveness in building deep conceptual understanding and problem-
solving skills, which are also goals of Common Core.
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