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Understanding proportions is fundamental in mathematics, especially when comparing
quantities, solving for unknowns, or simplifying complex relationships. Using visual models
to illustrate proportions enhances comprehension by providing concrete representations of
abstract concepts. In this article, we will explore how to effectively use models to represent
the given proportions: 8:6 = 4:3 and 15:3 =. By doing so, students and learners can

develop a clearer understanding of the proportional relationships and how to verify or solve
similar problems.

Why Use Models To lllustrate Proportions?

Using models offers several advantages:
e Visual clarity: Models help turn abstract ratios into tangible images.

e Enhanced understanding: Visual representations make it easier to grasp the concept
of equivalent ratios.

e Problem-solving aid: Models assist in verifying whether two ratios form a proportion or
in finding missing values.

e Engagement: Visual tools can make learning more interactive and engaging.

How To Use Models To lllustrate Proportions

Before applying models to specific proportions, it's essential to understand the types of
models that can be used:

Types of Models Commonly Used

1. Bar Models: Rectangles divided into parts representing ratios.
2. Pie Charts: Circular diagrams showing proportional parts of a whole.
3. Tile or Grid Models: Arrays or grids representing quantities visually.

4. Number Line Models: Points or segments on a number line illustrating ratios.



Illustrating the Proportion 8:6 = 4:3

Let's examine how to use models to understand and verify the proportion 8:6 = 4:3.

Step 1: Represent the Ratios Using Bar Models

e Draw two side-by-side rectangles, each representing one ratio.
¢ Divide the first rectangle into 8 equal parts, shading 8 parts to represent '8".

e Next to it, draw another rectangle divided into 6 equal parts, shading 6 parts for '6'.

Step 2: Represent the Second Ratio

e Similarly, draw two rectangles for the ratios 4 and 3.
e Divide a rectangle into 4 parts, shading 4 for the first ratio.

¢ Next to it, draw another divided into 3 parts, shading 3 for the second ratio.

Step 3: Compare the Models

* Notice that the first rectangle (8 parts) and the second rectangle (4 parts) can be
scaled down by dividing both by 2, resulting in 4 and 2 respectively.

e Similarly, compare the 6 and 3 parts, which also simplify to 3 and 1.5, or see if the
ratios are equivalent by cross-multiplying.

Step 4: Use Cross Multiplication to Verify

- Cross multiply: 8 x 3 =24 and 6 x 4 = 24.
- Since both products are equal, the ratios form a proportion, confirming that 8:6 = 4:3.



lllustrating the Proportion 15:3 =

Now, let's explore how to use models to understand the proportion involving 15:3, which is
often compared to other ratios or used to find an unknown.

Step 1: Represent 15:3 Using a Bar Model

e Draw a rectangle divided into 15 equal parts, shading 15 parts to represent '15'.

e Next to it, draw a rectangle divided into 3 equal parts, shading 3 parts for '3".

Step 2: Simplify or Find the Missing Ratio

* Notice that dividing both parts by 3 simplifies the ratio to 5:1 (since 15 + 3 =5 and 3
+3=1).

e This indicates that 15:3 is equivalent to 5:1.

Step 3: Use Models To Visualize the Simplification

e Divide the 15-part rectangle into 5 groups of 3 parts each, or vice versa.

e This helps visually confirm that the ratio simplifies to 5:1.

Step 4: Applying the Proportion

- Suppose you want to find a number \(x\) such that 15:3 = x:1.
- Using the model, you can see that \(x = 5\), since 15 + 3 = 5.

Practical Applications of Using Models for
Proportions

Understanding proportions through models isn't just an academic exercise; it has real-world
applications:

e Cooking: Adjusting recipes based on ratios of ingredients.

e Map Reading: Interpreting scale models and maps.



e Financial Planning: Comparing ratios of income to expenses.

e Science and Engineering: Understanding proportions in mixtures or designs.

Tips for Effective Use of Models

To maximize the benefits of models in understanding proportions, consider the following
tips:

Start with simple ratios to build confidence.

e Ensure models are accurately scaled and divided.

Use multiple types of models to reinforce understanding.

Practice with real-world examples for better application.

Encourage drawing and manipulating models on your answer sheet for clarity.

Conclusion

Using models to illustrate proportions transforms abstract ratios into visual, understandable
concepts. Whether using bar models, pie charts, or grids, these tools make it easier to
verify relationships, simplify ratios, and solve proportion problems. With practice, learners
can develop a strong intuitive grasp of proportional relationships, which are essential in
many areas of mathematics and everyday life. Remember, the key is to represent ratios
accurately, compare visually, and verify mathematically—making models an invaluable aid
in mastering proportions.

Frequently Asked Questions

How can models be used to illustrate the proportion 8:6
= 4:3?

You can draw two sets of objects, one with 8 items and 6 items, and another with 4 items
and 3 items, arranging them side by side to visually show that the ratios are equivalent,
demonstrating the proportional relationship.

What is the method to find the missing value in the



proportion 15:3 = ?

Use cross-multiplication: 15 x ? = 3 x ?, then solve for the unknown. Alternatively,
recognize that 15:3 simplifies to 5:1, so the missing value should be 5.

Can you demonstrate the proportion 8:6 = 4:3 using a
model?

Yes, draw two groups of objects where one group has 8 items and another has 6, then
compare to a smaller group with 4 and 3 items respectively, showing that the ratios are
equivalent through consistent scaling.

What is the value of the missing term in the proportion
15:3 =7

The missing term is 5, because 15 divided by 3 equals 5, indicating the proportion is 15:3 =
5:1.

How do models help in understanding the concept of
proportion in such problems?

Models provide a visual representation of ratios, making it easier to see the equivalence
between different ratios and understand how they relate through scaling or comparison.

If 8:6 = 4:3, how can you verify this using a model?

Create two groups representing 8 and 6, and another representing 4 and 3, then compare
their sizes or counts to confirm the ratios are equivalent, illustrating the proportional
relationship visually.

Additional Resources

Using Models to lllustrate the Given Proportion: A Comprehensive Guide

Understanding proportions is a fundamental skill in mathematics that helps us grasp
relationships between quantities. One effective way to deepen this understanding is by
using models to illustrate the given proportion. Visual representations make abstract
concepts more tangible, enabling learners to see the equality and proportionality clearly. In
this guide, we will explore how to use models to illustrate two specific proportions: 8:6 =
4:3 and 15:3 = ?. Through step-by-step explanations, visual aids, and practical tips, you'll
learn how to effectively represent these proportions and interpret their meaning.

Why Use Models to lllustrate Proportions?

Before diving into specific examples, it's essential to understand the benefits of employing



models:

- Visual Clarity: Models provide a concrete visual that helps clarify the abstract concept of
ratios and proportions.

- Enhanced Understanding: Seeing how quantities relate to each other fosters deeper
comprehension.

- Error Detection: Visual models can reveal mistakes or misconceptions that might be
harder to spot in purely symbolic form.

- Engagement: Using models makes learning interactive and engaging, especially for visual
learners.

Getting Started: Types of Models for Proportions

Various models can be used to illustrate proportions effectively:

- Bar Models: Rectangles divided into parts representing ratios.

- Double Number Line Models: Parallel lines marked with quantities to compare ratios.
- Pie Charts: Circles divided into sectors representing parts of a whole.

- Object Models: Physical objects like counters, blocks, or drawings.

In this guide, we'll primarily focus on bar models and double number line models, as they
are versatile and straightforward for illustrating ratios and proportions.

Example 1: lllustrating 8:6 = 4:3
Let's begin with the proportion:

8:6 =4:3

Step 1: Understanding the Proportion

The proportion states that the ratio of 8 to 6 is equal to the ratio of 4 to 3. To verify this, we
can use models to see that the two ratios are equivalent.

Step 2: Creating a Bar Model

a. Representing 8:6

- Draw a rectangle divided into 8 equal parts (for the first quantity).

- Next to it, draw a similar rectangle divided into 6 equal parts (for the second quantity).
- Label the parts accordingly.

b. Representing 4:3

- Draw another rectangle divided into 4 equal parts.

- Next to it, draw a rectangle divided into 3 equal parts.
- Label these parts.



Step 3: Comparing the Models

To compare the ratios visually:

- Scale the models so that the total length of the rectangles is the same for both ratios.

- For example, make the 8-part rectangle and 6-part rectangle both of the same length by
stretching or shrinking proportionally.

- Observe that the ratio of parts in each rectangle remains consistent when scaled
appropriately.

Step 4: Using Double Number Line Models

Alternatively, set up a double number line:

- Draw two parallel horizontal lines.
- Mark points on each line:

- On the first line: mark 0, 8, and 16.
- On the second line: mark 0, 6, and 12.

- These lines illustrate that 8 corresponds to 6, and 16 corresponds to 12, maintaining the
same ratio.

Step 5: Confirming the Equality
Mathematically, check that:
8+6=4+3

Calculating both:

-8+ 6=1.333...
-4 + 3 =1.333...

Since both are equal, the proportions are equivalent, and the models visually confirm this.

Example 2: Finding the Missing Term in 15:3 =7

Now, let's analyze:

15:3 =7

Step 1: Recognize the Proportion

The question asks for the unknown term in the proportion:
15:3=7:7

Assuming we're looking for a proportional relationship, perhaps the missing term is



intended to be compared to 15 or 3.
Step 2: Clarify the Proportion

Suppose the problem is asking:

15:3=x:7
or perhaps,
15:3=x:y

Depending on the context, the most common form is to find a term that maintains the
proportion.

Step 3: Use Models to Find the Missing Term
Let's assume the proportion is:
15:3=x:y

and we want to find x ory.

Scenario 1: Find x when y is known.
Suppose y = 6 (as an example), then:
- Set up the proportion:

15/3 = x/6

- Cross-multiplied:

15x6=3xx

- Simplify:

90 = 3x

- Solve for x:

x =90+ 3 =30

Scenario 2: Find y when x is known.
Suppose x = 10, then:

15/3 = 10/y

Cross-multiplied:



15 xy=3x10

Simplify:

15y = 30

Solve for y:

y=30+15=2

Step 4: Visualizing the Proportion

Using Bar Models:

- Draw a rectangle divided into 15 parts and label it accordingly.

- Next to it, draw a rectangle divided into 3 parts.

- To find the missing term, scale the smaller rectangle so that the ratio is identical to the
larger.

Using Double Number Line:

- Mark points for 15 and 3 on the first line.

- Find the scale factor to maintain the ratio.

- Apply the scale to determine the missing value.

Step 5: Summary of Findings

- The ratio of 15:3 simplifies to 5:1 (divide both by 3).

- Therefore, any proportional pair will be scaled by the same factor.

- For example, if the second ratio is 5:1, then:

- To find a missing value, multiply or divide accordingly.

Practical Tips for Using Models Effectively

- Start with Simple Ratios: Use small, easy-to-manage models for initial understanding.

- Label Clearly: Always label parts of your models to avoid confusion.

- Use Color Coding: Different colors can help distinguish parts representing different
quantities.

- Scale Appropriately: Ensure models are scaled to compare ratios accurately.

- Practice with Real Objects: Use counters, blocks, or drawings to create physical models.

Conclusion

Using models to illustrate proportions transforms abstract ratios into visual, comprehensible
representations. Whether employing bar models, double number line diagrams, or physical
objects, visual models make it easier to understand the equality of ratios and how different



guantities relate proportionally. Mastering these visualization techniques not only aids in
solving specific problems like 8:6 = 4:3 or finding the missing term in 15:3 = ? but also
builds a strong conceptual foundation for tackling more complex proportional relationships
in mathematics. Practice consistently, and soon, interpreting and illustrating proportions
will become an intuitive part of your mathematical toolkit.
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