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Understanding the Strip Diagram for Math: A Visual Problem-

Solving Tool

strip diagram for math, also known as a bar model or a Singapore Math model, is a powerful visual

representation that simplifies complex word problems, making them accessible and understandable for

learners of all ages. This intuitive tool breaks down mathematical concepts into manageable parts,

fostering deeper comprehension and critical thinking skills. By visually partitioning a whole into its

constituent parts, the strip diagram empowers students to identify relationships between quantities,

determine what is being asked, and strategize the most effective approach to solve a problem.

Whether dealing with addition, subtraction, multiplication, division, fractions, or percentages, the strip

diagram offers a clear pathway to understanding. This article will delve into the fundamentals of using

the strip diagram, explore its applications across various mathematical operations, and provide

practical tips for implementing it effectively in your learning journey.
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What is a Strip Diagram?

At its core, a strip diagram is a rectangular bar, visually divided into segments, that represents a whole

quantity or a total amount. These segments can represent individual numbers, unknown values, or

different parts of a larger whole. The beauty of the strip diagram lies in its simplicity and its ability to

translate abstract numerical relationships into a concrete, graphical format. Think of it as a visual

blueprint for a word problem, where each part of the blueprint corresponds to a specific piece of

information given in the problem. This visual approach is particularly beneficial for students who

struggle with abstract thinking or who find traditional algebraic methods daunting. It bridges the gap

between understanding the narrative of a word problem and performing the necessary calculations.

The primary purpose of a strip diagram is to make the unknown quantity obvious and to show the

relationship between the known and unknown quantities. It helps students identify what they know,

what they need to find out, and how those pieces fit together. This method encourages a more

thoughtful and analytical approach to problem-solving, moving beyond rote memorization of formulas.

Instead, students learn to reason through problems, understanding the underlying logic rather than just

applying procedures. This foundational understanding is crucial for building confidence and

competence in mathematics.



The Building Blocks of a Strip Diagram

Every strip diagram, regardless of the mathematical operation it represents, is constructed with a few

fundamental components. Understanding these building blocks is key to mastering the technique. The

most prominent element is the rectangular bar itself, which represents the total or the whole. This bar

is often divided into smaller segments. These segments can signify different quantities being added

together, a whole being partitioned, or parts of a whole that are being compared. Labels are crucial;

each segment and sometimes the entire bar will have a label indicating what it represents. This could

be a specific number, an unknown variable (often represented by a question mark or a letter), or a

description of a quantity (e.g., "apples," "money," "time").

The relationship between these segments is what the strip diagram visually communicates. For

additive scenarios (addition and subtraction), you might see a larger bar divided into smaller parts that

sum up to the total. For multiplicative scenarios (multiplication and division), you might see equal-sized

segments within a larger bar, or a bar divided into equal parts to show division. Comparison problems

often involve two separate but related strip diagrams, where the difference between them is

highlighted. Learning to draw and interpret these simple visual cues is the first step toward confidently

tackling a wide range of mathematical challenges.

Strip Diagrams for Addition Problems

Addition problems often involve finding a total when you have two or more parts. With a strip diagram,

you can represent this by drawing a larger bar (the total) and then dividing it into smaller segments,

each representing one of the known parts. Sometimes, one of the parts might be unknown, in which

case that segment would have a question mark. For instance, if Sarah has 5 apples and John gives

her 3 more, you'd draw a bar representing the total number of apples. This bar would be divided into

two segments: one labeled "5" (Sarah's apples) and another labeled "3" (John's apples). The entire bar

would be labeled with a question mark, representing the total number of apples Sarah now has. The



operation to find the total is clear: addition.

Another common addition scenario involves knowing the total and one part, and needing to find the

other part. For example, if a store has 20 shirts in total, and 12 are red, how many are blue? You'd

draw a bar representing the total of 20 shirts. This bar would be divided into two segments: one

labeled "12" (red shirts) and the other labeled with a question mark (blue shirts). This visual

representation immediately shows that to find the missing part, you need to subtract the known part

from the total. This shifts the focus from just performing a calculation to understanding why a particular

operation is necessary, building a stronger conceptual understanding of addition and its inverse,

subtraction.

Strip Diagrams for Subtraction Problems

Subtraction problems can be visualized with strip diagrams in a few key ways, primarily focusing on

finding a missing part or finding the difference between two quantities. When you're taking away a

quantity from a whole, the strip diagram clearly depicts this. Imagine you have 15 cookies, and you eat

7. You would draw a strip representing the initial 15 cookies. Then, you would visually "remove" or

cross out a segment representing the 7 cookies eaten. The remaining portion of the bar, labeled with a

question mark, represents the cookies left. This visually reinforces that subtraction involves reducing a

quantity.

Comparison problems are where strip diagrams truly shine for subtraction. If there are 10 birds on a

tree and 7 birds on a fence, how many more birds are on the tree than on the fence? You would draw

two separate strip diagrams of equal length, one above the other. The top strip represents the 10 birds

on the tree, and the bottom strip represents the 7 birds on the fence. The difference between the two

bars, often shown by a bracket or a connecting line, is labeled with a question mark. This visual

disparity directly illustrates that to find "how many more," you need to find the difference, which is

achieved through subtraction. This method helps students distinguish between "take away" subtraction

and "comparison" subtraction.



Strip Diagrams for Multiplication Problems

Multiplication is essentially repeated addition, and the strip diagram captures this concept effectively.

When you have a situation where you have a certain number of groups, each containing the same

number of items, you can use a strip diagram to represent the total. For example, if there are 4 boxes,

and each box contains 6 pencils, how many pencils are there in total? You would draw a single, long

strip representing the total number of pencils. This strip would be divided into 4 equal segments, with

each segment labeled "6" (the number of pencils per box). The entire strip would be labeled with a

question mark, indicating the total. This visually shows that the total is made up of 4 groups of 6.

This visualization helps students understand that multiplication is a more efficient way to sum equal

groups. It also lays the groundwork for understanding division. When students see the total bar divided

into equal parts, they can readily grasp that if they know the total and the number of groups, they can

find the size of each group (division), or if they know the total and the size of each group, they can

find the number of groups (division). The strip diagram transforms the abstract concept of multiplication

into a tangible representation of combining equal quantities, making it easier to understand the

relationship between the number of groups, the size of each group, and the total amount.

Strip Diagrams for Division Problems

Division problems can be categorized into two main types: partitive division (finding the size of each

group) and quotative division (finding the number of groups). Strip diagrams are adept at illustrating

both. For partitive division, consider this: if you have 24 candies to share equally among 4 friends, how

many candies does each friend get? You would draw a single strip representing the total of 24

candies. This strip would be divided into 4 equal segments, each labeled with a question mark,

representing the number of candies each friend receives. The visual of the total being split into equal

portions immediately suggests division.



For quotative division, let's use a similar scenario: if you have 24 candies, and you want to give each

friend 6 candies, how many friends can you give candies to? You would again draw a strip

representing the total of 24 candies. This time, you would divide the strip into segments, each labeled

"6" (the number of candies per friend). The number of these segments would be labeled with a

question mark, representing the number of friends. This visual shows that you are determining how

many times the quantity "6" fits into the total "24." In both cases, the strip diagram clarifies the

operation needed and the specific unknown quantity being sought, making division much less

intimidating.

Strip Diagrams for Fraction Problems

Fractions are inherently about parts of a whole, making strip diagrams a natural fit for understanding

them. When introducing fractions, you can draw a single strip representing one whole. To represent a

specific fraction, like 1/2, you divide the strip into two equal parts and shade one of them. To represent

3/4, you divide the strip into four equal parts and shade three of them. This visual representation helps

solidify the concept that the denominator tells you how many equal parts the whole is divided into, and

the numerator tells you how many of those parts you are considering.

Strip diagrams are incredibly useful for fraction addition and subtraction, especially when the

denominators are the same. If you have 2/5 of a pizza and eat another 1/5, how much pizza do you

have left? You'd draw a strip divided into 5 equal parts. Shade 2 parts for the initial amount and then

shade 1 more part. The total number of shaded parts (3) over the total number of parts (5) gives you

the answer, 3/5. For unlike fractions, strip diagrams can illustrate the need for a common denominator

by visually showing that the parts are not the same size, thus prompting the process of finding

equivalent fractions before adding or subtracting. They are also excellent for visualizing fraction

multiplication and division, showing how a fraction of a fraction or dividing a fraction can lead to

smaller or larger fractional quantities.



Strip Diagrams for Percentage Problems

Percentage problems, which deal with parts out of a hundred, can also be effectively tackled with strip

diagrams. The most common approach is to use a strip that represents 100%. This strip is often

divided into 10 equal segments, each representing 10% of the whole. For example, if you need to find

30% of 50, you would draw a strip representing 50. Divide this strip into 10 equal segments. Then,

calculate the value of each segment by dividing 50 by 10, which is 5. To find 30%, you would shade 3

of these segments. The total value of the shaded segments (3 segments 5 per segment = 15) is your

answer.

This method makes it easier to grasp the concept of percentages as parts of a whole, rather than just

abstract numbers. It helps in understanding concepts like discounts, sales tax, and interest. For

instance, a 20% discount on an item means you are taking away 20% of the original price. A strip

diagram can visually represent the original price, then clearly show the portion that is discounted.

Similarly, compound interest problems can be visualized by showing the growth of the principal over

time with each subsequent increase based on the new, larger total. The strip diagram demystifies

percentages, turning them into a visual representation of proportional relationships.

Tips for Using Strip Diagrams Effectively

To truly harness the power of the strip diagram, a few practical tips can make all the difference. Firstly,

always read the word problem carefully and identify the "whole" and the "parts." What information is

given, and what is being asked? This is crucial for accurately drawing your diagram. Secondly, label

every part of your strip diagram clearly. Don't be afraid to use words or symbols to represent quantities

and unknowns. A well-labeled diagram is a powerful tool for understanding. Thirdly, consider using

different colors for different parts or unknowns. This can add another layer of clarity and help

differentiate between knowns and unknowns.



It's also important to remember that a strip diagram is a tool to help you understand the problem, not

necessarily the final step in the solution process. Once you have visualized the problem, the diagram

will guide you towards the correct mathematical operation. Don't get discouraged if your first attempt at

drawing a strip diagram isn't perfect; practice makes perfect. Encourage students to explain their

diagrams and their reasoning. This reinforces their understanding and helps identify any

misconceptions. Finally, remember that strip diagrams are adaptable. While rectangular bars are

common, don't be afraid to adapt the visual to best represent the problem at hand. The goal is clarity

and understanding.

The strip diagram is more than just a drawing; it's a thinking tool. It empowers learners to approach

mathematical challenges with confidence and a deeper understanding of the underlying concepts. By

breaking down complex word problems into visual, manageable pieces, the strip diagram fosters a

more intuitive and effective approach to problem-solving, paving the way for greater mathematical

proficiency and a more positive learning experience.

Q: What is the primary benefit of using a strip diagram in

mathematics?

A: The primary benefit of using a strip diagram is its ability to visually represent word problems,

making abstract mathematical concepts more concrete and easier to understand. It helps students

identify the relationships between quantities, determine what needs to be found, and strategize the

correct operations.

Q: Can strip diagrams be used for problems involving multiple steps?

A: Absolutely! For multi-step problems, you can use a series of connected strip diagrams. Each

diagram can represent one step of the problem, with the answer from one diagram feeding into the

next, allowing for a clear visual progression through complex calculations.



Q: How do strip diagrams help with understanding fractions?

A: Strip diagrams are excellent for fractions because they visually represent a whole divided into equal

parts. This makes it easy to understand concepts like the meaning of the numerator and denominator,

comparing fractions, adding/subtracting fractions with like or unlike denominators, and even visualizing

fraction multiplication and division.

Q: Are strip diagrams only for elementary school students?

A: While strip diagrams are widely used in elementary and middle school, their principles can be

applied to more advanced mathematical concepts. They serve as a foundational tool that can be

adapted for solving problems involving ratios, percentages, and even some algebraic equations,

helping to build a strong conceptual understanding.

Q: What is the difference between a strip diagram and a bar graph?

A: A strip diagram is primarily a tool for solving mathematical word problems, representing quantities

and their relationships visually within a single problem. A bar graph, on the other hand, is a graphical

representation used to compare discrete categories of data, typically showing frequencies or values for

different items.

Q: How can I encourage my child to use strip diagrams more

effectively?

A: Encourage them to draw the diagram before attempting any calculations. Have them explain their

diagram and what each part represents. Work through problems together, using the diagram as a

guide. Celebrate when they correctly use a strip diagram to solve a problem, reinforcing its value as a

problem-solving strategy.



Q: Are there any specific types of math problems where strip diagrams

are less useful?

A: While strip diagrams are very versatile, they might be less directly applicable to highly abstract

mathematical proofs or problems that don't have a clear "whole" and "parts" structure. However, the

underlying principles of visualizing relationships can still be beneficial.
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