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Introduction to the Art Class Scenario

In an engaging art class session, two young artists, Kendra and Madison, are tasked with drawing
dolphins—a popular and inspiring subject for children learning to express themselves through art. The
activity not only encourages creativity but also offers a fantastic opportunity to explore mathematical
concepts such as multiplicative comparisons. Specifically, Kendra draws four dolphins, while
Madison's drawing showcases a different number of dolphins, leading to an interesting comparison
that highlights the power of multiplication and ratios in understanding quantities. This scenario
provides a perfect context to understand how children can grasp multiplicative relationships through
real-world examples like art.

---

Understanding Multiplicative Comparison

What is a Multiplicative Comparison?

A multiplicative comparison involves understanding how one quantity relates to another by
multiplication. Instead of simply asking "how many more" or "how many less," it focuses on how many
times larger or smaller one quantity is compared to another.

Example:
If Kendra draws 4 dolphins and Madison draws 8 dolphins, then Madison's drawing has twice as many
dolphins as Kendra's. The comparison "Madison's dolphins are 2 times as many as Kendra's" is a
multiplicative comparison.

Why Use Multiplicative Comparisons?

- To help children understand ratios and proportions.
- To develop a deeper understanding of multiplication.



- To relate mathematical concepts to real-life situations, such as art, shopping, or sports.

---

Kendra and Madison’s Dolphin Drawings: A
Quantitative Perspective

Kendra’s Dolphins

Kendra draws 4 dolphins, which serves as the baseline or reference quantity in this scenario. This
number is straightforward and easy for young learners to visualize and work with.

Madison’s Dolphins

Suppose Madison draws 8 dolphins. This number is chosen to illustrate a clear multiplicative
relationship with Kendra’s drawing.

Comparing the Two Drawings

| Artist | Number of Dolphins | Multiplicative Relationship |
|----------|----------------------|-------------------------------------------|
| Kendra | 4 | Baseline |
| Madison | 8 | 8 ÷ 4 = 2, so Madison has 2 times as many |

Key Insight:
Madison’s 8 dolphins are 2 times as many as Kendra’s 4 dolphins. This multiplicative comparison
helps children understand ratios, such as "twice as many" or "half as many."

---

Exploring Ratios and Multiplicative Relationships

Understanding Ratios Through Art

Ratios provide a way to compare quantities directly. Using the dolphin drawings as an example:

- The ratio of Madison’s dolphins to Kendra’s dolphins is 8:4.
- Simplified, it is 2:1, meaning Madison has twice as many dolphins as Kendra.



Visualizing the Comparison

To help children grasp the concept, educators can suggest visual aids:

- Drawings or diagrams showing 4 dolphins for Kendra and 8 for Madison.
- Using objects like counters or stickers to represent dolphins.

Real-World Applications

- Comparing quantities in shopping (e.g., 2 packs of 6 candies vs. 1 pack of 12 candies).
- Understanding proportions in recipes (e.g., doubling or halving ingredients).
- Analyzing sports statistics (e.g., players scoring twice as many goals).

---

Extending the Concept: Different Numbers of Dolphins

Suppose Madison drew 12 dolphins instead of 8:

| Artist | Number of Dolphins | Relationship to Kendra’s Dolphins |
|----------|----------------------|----------------------------------|
| Kendra | 4 | Baseline |
| Madison | 12 | 12 ÷ 4 = 3, so Madison has 3 times as many |

This variation demonstrates how multiplicative comparisons can scale with different quantities,
reinforcing the concept of multiplication as a scaling factor.

---

Mathematical Strategies for Children

Using Multiplication Tables

Children can use multiplication tables to quickly determine how many times one number fits into
another, reinforcing understanding of ratios.

Example:
Since 8 ÷ 4 = 2, children see that 8 dolphins are 2 times 4 dolphins.



Creating Visual Models

- Array Models: Drawing rows and columns representing each artist’s dolphins.
- Bar Models: Comparing lengths proportional to the number of dolphins.

Applying Word Problems

Encourage children to solve problems like:

- "If Kendra draws 4 dolphins, how many dolphins would Madison draw if she drew 3 times as many?"
- "Kendra draws 4 dolphins. Madison draws 12 dolphins. How many times as many are there?"

---

Educational Benefits of Comparing Dolphin Drawings

- Enhances Number Sense: Understanding how numbers relate through multiplication.
- Builds Ratio and Proportion Skills: Recognizing how quantities compare in different scenarios.
- Encourages Critical Thinking: Analyzing how changes in one quantity affect the other.
- Fosters Visual Learning: Using drawings to conceptualize abstract mathematical ideas.

---

Practical Classroom Activities

- Drawing Exercise: Have students draw their own dolphins and compare their counts.
- Ratio Card Game: Use cards with different dolphin numbers and ask students to identify the
multiplicative relationships.
- Story Problems: Create scenarios where students decide how many dolphins to draw based on
multiplicative clues.

---

Conclusion: Connecting Art and Math through
Multiplicative Comparison

The simple act of drawing dolphins in art class opens a window into understanding fundamental
mathematical concepts like multiplicative comparisons. By analyzing how many dolphins Kendra and
Madison draw, children learn to recognize ratios, understand scaling, and develop their number
sense. Such activities demonstrate that math is all around us, even in creative pursuits like art.
Whether it's drawing dolphins, comparing quantities in daily life, or solving word problems, the



principle of multiplicative comparison serves as a vital bridge between visual understanding and
mathematical reasoning. This approach not only makes learning engaging but also helps children see
the relevance of math in everyday activities and artistic expression.

---

Remember:
The next time children are drawing, counting, or comparing quantities, think about how these
activities can be powerful tools for understanding the concept of multiplicative relationships and
ratios in a fun and meaningful way.

Frequently Asked Questions

How can multiplicative comparison help in understanding
Kendra and Madison's dolphin drawings?
Multiplicative comparison allows students to compare the number of dolphins each person drew by
understanding ratios or multiples, such as Kendra drawing 4 dolphins and Madison drawing a certain
number based on that, helping grasp proportional relationships.

If Madison drew 3 times as many dolphins as Kendra, how
many dolphins did Madison draw?
Since Kendra drew 4 dolphins, Madison, drawing 3 times as many, would have drawn 4 × 3 = 12
dolphins.

What is an example of a multiplicative comparison between
Kendra's and Madison's dolphin drawings?
An example is saying Madison drew twice as many dolphins as Kendra, which would mean Madison
drew 4 × 2 = 8 dolphins if Kendra drew 4.

How can students use multiplicative comparison to solve
problems involving the number of dolphins drawn?
Students can set up equations based on ratios or multiples, such as 'Madison drew m times as many
dolphins as Kendra,' and use the known number (4) to find the unknown number of dolphins.

Why is understanding multiplicative comparison important in
math problems involving quantities like Kendra and Madison's
dolphin drawings?
Understanding multiplicative comparison helps students analyze proportional relationships, solve for
unknown quantities, and develop a deeper understanding of multiplication and ratios in real-world
contexts.



Additional Resources
Multiplicative Comparison: Kendra and Madison Draw Dolphins in Art Class

In the realm of elementary art education, the process of developing visual and mathematical
understanding often intertwines seamlessly. Recently, an intriguing case study emerged from a local
elementary school’s art class, where two students, Kendra and Madison, engaged in a project
involving drawing dolphins. This activity not only showcased their artistic abilities but also provided a
window into their mathematical reasoning, particularly through the lens of multiplicative comparison.
This article delves into the detailed analysis of their work, exploring the nuances of their drawings, the
underlying mathematical concepts, and the broader implications for teaching strategies that foster
both creativity and quantitative reasoning.

---

Introduction: The Intersection of Art and Mathematics

Educational theorists have long advocated for integrated learning experiences that combine art with
math to enhance understanding and engagement. Drawing animals, especially dolphins—known for
their distinctive shapes and dynamic motion—serves as an excellent medium for this integration. In
the recent art class, students were asked to draw dolphins based on specific prompts, which
inadvertently highlighted their differences in perception, skills, and mathematical reasoning.

Kendra drew four dolphins, while Madison's work was described as drawing a different number of
dolphins—possibly one, two, or more. The focus of this investigation is to understand how their
drawings reflect their comprehension of multiplicative comparison, a fundamental concept in early
mathematics that involves understanding “how many times as much” or “how many times as many”
in a comparative context.

---

Kendra’s Drawing: Four Dolphins and Visual Emphasis

Kendra’s artwork prominently features four dolphins, each rendered with care and attention to detail.
Her drawing demonstrates a clear understanding of proportionality and spatial distribution, with the
dolphins spaced evenly across the page. The choice of four dolphins suggests that Kendra perceives
this quantity as significant—possibly as a multiple or a product of smaller units.

Mathematical Interpretation of Kendra’s Drawing

From a mathematical perspective, Kendra’s depiction of four dolphins can be analyzed through
multiplicative comparison:

- Quantitative Aspect: The number of dolphins (4) compared to a baseline (such as 1 dolphin).
- Multiplicative Relationship: If the baseline is one dolphin, then four dolphins represent “4 times as



many” as one, or alternatively, Kendra perceives her scene as a grouping of four individual dolphins.

This multiplicative relationship can be summarized as:

- 4 = 1 × 4

or

- Number of dolphins = multiplicative factor × base unit

Kendra’s emphasis on drawing four dolphins indicates her familiarity with the concept that quantities
can be scaled multiplicatively, a foundational understanding that supports more advanced
multiplication and division concepts later on.

Artistic Choices and Mathematical Significance

Kendra’s depiction also reflects her understanding of the importance of consistency and pattern in
multiplicative comparison. Her evenly spaced dolphins and uniform size imply an awareness that the
quantity (4 dolphins) is a multiple of one dolphin, emphasizing the concept that multiplying a unit
results in a larger, scaled representation.

---

Madison’s Drawing: Variations and Mathematical
Insights

Madison’s drawing, in contrast, presents a different approach. The description indicates she drew a
different number of dolphins, possibly fewer or more than Kendra. For the purpose of this analysis,
let’s consider two scenarios:

1. Madison drew two dolphins.
2. Madison drew eight dolphins.

Both scenarios offer rich grounds for exploring multiplicative comparison, depending on her choices
and the relative size of her drawings.

Scenario 1: Madison Draws Two Dolphins

If Madison drew two dolphins, her work suggests a different understanding of multiplicative
comparison:

- She perceives the quantity as “twice” or “2 times” a baseline unit.
- The smaller number of dolphins relative to Kendra’s four indicates an understanding of halving or
doubling relationships.



Mathematically, this can be represented as:

- Number of dolphins = 2 = 1 × 2

This reflects a basic grasp of multiplication as scaling—doubling a single dolphin to get two.

Scenario 2: Madison Draws Eight Dolphins

If Madison drew eight dolphins, her work illustrates an even more advanced multiplicative
understanding:

- She perceives her group as “4 times as many” as Kendra’s four dolphins, or “8 times as many” as
one.

Expressed mathematically:

- 8 = 1 × 8 or 8 = 2 × 4

This demonstrates a recognition of larger multiples and the ability to conceptualize larger scale
relationships.

Implications of Madison’s Drawing for Mathematical
Reasoning

Depending on the actual number of dolphins Madison drew, her work reflects varying degrees of
multiplicative comparison:

- If fewer than four: Understanding of fractions or division as the inverse of multiplication.
- If more than four: An understanding of scaling and proportionality, recognizing how the number of
dolphins relates multiplicatively to a baseline.

Her artistic choices—size, spacing, and number—serve as visual indicators of her mathematical
reasoning.

---

Comparative Analysis: Kendra vs. Madison

The core of this investigation lies in understanding how Kendra’s and Madison’s drawings exemplify
different facets of multiplicative comparison:

1. Quantity and Scaling

- Kendra’s four dolphins suggest she perceives a group scaled by a factor of 4 relative to a single
dolphin.



- Madison’s drawing, whether two or eight dolphins, illustrates her understanding of scaling by 2 or 8,
respectively.

2. Conceptual Understanding

- Kendra’s even spacing and uniformity may indicate a solid grasp of multiplication as repeated
addition or scaling.
- Madison’s varying number of dolphins (depending on the scenario) could suggest she is exploring
both the idea of halving/doubling (if two) or extending to larger multiples (if eight).

3. Artistic Representation and Mathematical Interpretation

- The consistency in Kendra’s drawing reflects a straightforward multiplicative comparison.
- Madison’s diverse choices demonstrate her ability to adapt her understanding to different
multiplicative relationships, whether increasing or decreasing quantities.

4. Cognitive Development and Mathematical Reasoning

- Both students exhibit foundational understanding, but their approaches reveal different stages:
- Kendra’s grouping indicates recognition of equal sets and multiples.
- Madison’s variation suggests an emerging understanding of proportional relationships and scale.

---

Broader Educational Implications

This case study underscores the importance of integrating visual arts with mathematical concepts in
early education. Observing students’ drawings provides rich insights into their cognitive processes
and helps educators tailor instruction.

Strategies for Educators:

- Encourage students to explain their drawings to uncover their reasoning.
- Use visual representations to reinforce multiplicative concepts.
- Incorporate activities that challenge students to compare quantities multiplicatively, such as
grouping, scaling, and partitioning exercises.
- Recognize diverse representations as indicators of different developmental stages.

Potential for Further Research:

- Longitudinal studies tracking how students’ artistic and mathematical reasoning co-develop.
- Exploring how explicit instruction about multiplicative comparison influences students’ art projects
and vice versa.
- Developing assessment tools that interpret artistic choices as data points for mathematical
understanding.

---



Conclusion: The Power of Visual and Mathematical
Integration

The analysis of Kendra and Madison’s dolphin drawings reveals more than artistic talent; it exposes
their developing understanding of multiplicative comparison. Kendra’s four dolphins exemplify a clear
grasp of scaling, while Madison’s varying approach highlights the spectrum of early mathematical
reasoning. This investigation affirms that integrating art with math education enriches learning,
providing multiple avenues for students to demonstrate and deepen their comprehension of
fundamental concepts.

By paying close attention to students’ visual representations, educators can gain valuable insights
into their conceptual understanding and foster a more holistic, engaging, and effective learning
environment. As seen through the lens of these two students, a simple art activity becomes a
powerful tool for exploring, illustrating, and reinforcing the core principles of multiplicative
comparison.
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