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Lesson Plan: The Golden Ratio - Designing
with Math's Secret Code
Materials Needed:

Large sheet of paper or a sketchbook
Pencil and eraser
Ruler
Calculator
Colored pencils, markers, or paints
A few interesting objects (optional, e.g., a seashell, a plant with leaves, a book)
Tape measure (optional, for a fun extension)

1. Learning Objectives

By the end of this lesson, Vienna will be able to:

Explain the concept of the Golden Ratio (approximately 1.618) in her own words.
Measure and calculate ratios in various objects to identify approximations of the Golden
Ratio.
Apply the Golden Ratio to create a unique piece of geometric art.
Analyze how mathematical principles can create aesthetically pleasing designs.

2. Alignment with Standards and Curriculum

This lesson aligns with typical 6th-grade math standards, focusing on practical application:

Common Core Math Standard (6.RP.A.1): Understand the concept of a ratio and use ratio
language to describe a relationship between two quantities.
This lesson extends the concept of ratios from simple comparisons to a famous irrational
number, connecting abstract math to real-world art, biology, and architecture.

3. Instructional Strategies & Lesson Activities (Approx. 60 minutes)

Part 1: The Hook - Uncovering a Mathematical Mystery (10 minutes)

Introduction: Start with a question. "Vienna, did you know that a sunflower, the famous
Parthenon in Greece, and even your own hand might share a secret mathematical code? It's a
special number that artists and architects have used for centuries because they believed it
was the most beautiful and balanced proportion in the universe."
Discovery Activity: Let's test it on you!

Using the ruler, measure the length from your shoulder to your fingertips. Write it down.1.
Now, measure the length from your elbow to your fingertips. Write that down.2.
Use the calculator to divide the first number (the longer one) by the second number (the3.
shorter one). What number do you get?

Reveal: "That number you got... is it close to 1.6? You've just found an approximation of the
Golden Ratio! Its official number is about 1.618, and it's found all over in nature and art."

Part 2: Exploration - The Golden Ratio Hunt (15 minutes)

Guided Instruction: Explain that the Golden Ratio (also called Phi, pronounced "Fee") is a
special relationship where a line is divided into two parts so that the whole length divided by
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the long part is equal to the long part divided by the short part. Don't get bogged down in the
formula; focus on the result: 1.618.
Scavenger Hunt: "Let's be mathematical detectives. Pick one of the objects we have (a book,
a leaf). Let's measure its length and width. Now divide the length by the width. How close is it
to 1.618?" Try this with a few different items. Discuss which ones are closest and why they
might look pleasing to the eye.

Part 3: Main Activity - Create Your Golden Spiral Art (25 minutes)

Step-by-Step Creation: We are now going to use this "secret code" to make our own
masterpiece.

Draw a Golden Rectangle: On the large paper, draw a square. Let's say it's 10 cm by1.
10 cm.
Next to the square, draw another rectangle that has the same height (10 cm). To find its2.
width, we'll use the Golden Ratio! Multiply the height (10 cm) by 1.618. That gives you
16.18 cm. This large rectangle (10 cm by 16.18 cm) is a perfect "Golden Rectangle."
Create the Spiral: Now, we'll draw an arc inside the first square, connecting one corner3.
to the opposite corner.
Inside the smaller rectangle you added, you can draw another square and repeat the4.
process, adding smaller and smaller arcs. This will create a beautiful, natural-looking
spiral called the Golden Spiral. It looks just like a nautilus shell!
Design and Decorate: Now it's your turn to be the artist! Use this spiral as the5.
foundation for your artwork. Does it look like a crashing wave? A snail shell? A distant
galaxy? A dragon's tail? Use your colored pencils or markers to turn the mathematical
spiral into a unique piece of art. The math is just the skeleton; your creativity is the heart
of the piece.

Part 4: Closure & Reflection (10 minutes)

Gallery Walk: Display Vienna's finished artwork. Ask her to be the museum curator and
explain her piece.
Discussion Questions:

"Where is the Golden Spiral in your artwork?"
"How did using a math rule help you be creative instead of limiting you?"
"Where do you think you might spot the Golden Ratio next time you're outside or looking
at art?"

4. Differentiation and Inclusivity

Support: For the drawing portion, you can pre-draw the initial square or provide gentle
guidance on using the ruler and calculator to ensure the focus remains on the creative
application.
Challenge Extension: If Vienna is excited and finishes early, challenge her to create a second
piece of art based only on Golden Rectangles, like the abstract artist Piet Mondrian. Or,
research another place the Golden Ratio appears (e.g., the Fibonacci sequence) and explain
the connection.

5. Assessment Methods

Formative (During the Lesson): Observe Vienna's measurements and calculations during
the "Discovery" and "Hunt" phases. Listen to her reasoning and her explanation of the ratio.
Summative (End of Lesson): The primary assessment is the finished artwork and Vienna's
ability to articulate how she used the Golden Ratio to create it. Success is not a perfect spiral,
but the understanding and application of the core concept in a creative way.


