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Lesson Plan: The Golden Ratio - Nature's
Secret Code
Materials Needed

Paper (plain and graph paper)
Pencil and eraser
Ruler
Calculator
Art supplies (e.g., colored pencils, markers, paint)
A compass (for drawing circles/arcs) or a circular object to trace
Found natural objects (e.g., a pinecone, a flower with petals, a nautilus shell image, a slice of
apple)
Access to the internet for brief research (optional)

Lesson Overview
This hands-on, creative lesson moves beyond traditional worksheets to explore one of mathematics'
most beautiful concepts: the Golden Ratio. The student will discover the Fibonacci sequence,
understand its connection to the Golden Ratio (phi, φ), and then apply this knowledge by either creating
a piece of art or becoming a "nature detective" to find these mathematical principles in the world
around them.

Subject: Mathematics

Grade Level: 6th-9th Grade (adaptable)

Time Allotment: 60-90 minutes

Learning Objectives
By the end of this lesson, the student will be able to:

Define and generate the Fibonacci sequence.
Calculate the ratio between consecutive Fibonacci numbers to approximate the Golden Ratio
(~1.618).
Explain the relationship between the Fibonacci sequence and the Golden Spiral.
Apply the principles of the Golden Ratio to analyze a natural object or create an original
composition.

Alignment with Standards
This lesson aligns with concepts from the Common Core State Standards (CCSS) for Mathematics,
including:
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CCSS.MATH.CONTENT.7.RP.A.2: Recognize and represent proportional relationships between
quantities.
CCSS.MATH.CONTENT.HSF.IF.A.3: Recognize that sequences are functions, sometimes defined
recursively, whose domain is a subset of the integers.
CCSS.MATH.CONTENT.HSG.MG.A.1: Use geometric shapes, their measures, and their
properties to describe objects (e.g., modeling a tree trunk or a human torso as a cylinder).

Lesson Procedure (5E Model)

1. Engage: The Rabbit Puzzle (10 minutes)

Goal: To spark curiosity about number patterns.

Activity:

Pose the classic "rabbit problem" (simplified): "Imagine I have a pair of special rabbits. Every1.
month, they have a new pair of rabbits. And every new pair of rabbits starts having their own pair
of babies after their second month. If we start with one pair, how many pairs of rabbits will we
have after 6 months? Let's track it."
Work through the problem together month by month, drawing or writing it out:2.

Month 1: 1 pair
Month 2: 1 pair (they are too young to have babies)
Month 3: 2 pairs (the original pair has a new pair)
Month 4: 3 pairs (the original pair has another pair)
Month 5: 5 pairs (the original and the first baby pair have new pairs)
Month 6: 8 pairs

Write the sequence down: 1, 1, 2, 3, 5, 8...3.
Ask the student: "Do you see a pattern here? How could you get the next number in the sequence4.
without drawing rabbits?" (Guide them to see that each number is the sum of the two preceding
it). This is the Fibonacci Sequence.

2. Explore: Discovering the Golden Ratio (15 minutes)

Goal: To discover the Golden Ratio through calculation and connect it to the sequence.

Activity:

Have the student continue the Fibonacci sequence for a few more terms (e.g., ..., 13, 21, 34, 55).1.
The Ratio Hunt: Instruct the student to use a calculator to divide a number in the sequence by2.
the number that came before it.

2 / 1 = 2
3 / 2 = 1.5
5 / 3 = 1.666...
8 / 5 = 1.6
13 / 8 = 1.625
...
55 / 34 = 1.6176...

Ask: "What do you notice is happening to this number? It seems to be getting closer and closer to3.
a specific value."
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3. Explain: Defining the "Magic Number" (10 minutes)

Goal: To formally introduce the Golden Ratio and the Golden Spiral.

Instruction:

Explain that this "magic number," approximately 1.618, is called the Golden Ratio. The ancient1.
Greeks called it "phi" (φ). It's considered a number that represents perfect proportion and beauty.
Drawing the Golden Spiral: Use graph paper for this.2.

Draw a 1x1 square.
Next to it, draw another 1x1 square.
Above those, draw a 2x2 square.
Next to the 1x1 and 2x2 squares, draw a 3x3 square.
Below all that, draw a 5x5 square.
Continue this pattern, building squares with side lengths corresponding to the Fibonacci
sequence (1, 1, 2, 3, 5, 8...).
Using a compass or by free-handing, draw a smooth curve through the squares, starting
from the center and spiraling outwards. This is the Golden Spiral. Show how it appears in
galaxies, shells, and hurricanes.

4. Elaborate: Math Detective or Math Artist (25-45 minutes)

Goal: To apply the concept creatively. Give the student a choice.

Option A: The Math Artist

Task: Create a piece of artwork based on the Golden Ratio.
Instructions: "Using the Golden Spiral you just learned to draw as a guide, create a drawing or
painting. You could draw a nautilus shell, a curling wave, a blooming rose, or an abstract design.
The goal is to use the proportions of the spiral as the underlying structure of your art."

Option B: The Nature Detective

Task: Find and measure examples of the Golden Ratio in nature.
Instructions: "Let's go on a hunt! Grab your ruler and calculator. Find at least three items from
the materials list or your backyard (pinecone, flower, apple slice). For each item, try to find the
Golden Ratio."

Pinecone: Count the spirals going clockwise and counter-clockwise. Are the two numbers
next to each other in the Fibonacci sequence (e.g., 8 and 13)?
Flower: Count the number of petals. Is it a Fibonacci number (3, 5, 8)?
Your own body: Measure the length from your shoulder to your fingertips, and then from
your elbow to your fingertips. Divide the first number by the second. How close is it to
1.618?

The student should record their findings, including measurements and calculated ratios.

5. Evaluate: Show What You Know (5 minutes)

Goal: To assess understanding of the core concepts.

Assessment:

Project Showcase: The student presents their artwork or their "detective findings." Ask them to1.
explain how they used the Fibonacci sequence or Golden Ratio in their work.
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Exit Question: "In your own words, where can you find math hiding in the real world? Give me2.
one new example you learned today."

Differentiation and Extensions
For Support:

Provide a pre-printed template of the Golden Spiral squares to draw on.
Focus only on identifying Fibonacci numbers in nature (counting petals) rather than
calculating ratios.
Work with smaller Fibonacci numbers for the ratio calculations.

For an Advanced Challenge:
Research how the Golden Ratio is used in architecture (the Parthenon) or famous art (the
Mona Lisa).
Write the recursive formula for the Fibonacci sequence: F(n) = F(n-1) + F(n-2).
Explore the relationship between the Golden Ratio and Pascal's Triangle.

Assessment Rubric for Main Activity

Criteria Developing Proficient Exemplary

Application of Con-
cept

Attempts to use the concept,
but the connection is unclear
or incorrect.

The project clearly and accurately us-
es the Golden Spiral/Ratio as a founda-
tional element.

The project demonstrates a deep and crea-
tive understanding, integrating the mathe-
matical concept in a nuanced or complex
way.

Explanation
Can state one fact about the
topic but struggles to explain
the process.

Can clearly explain how the Fibonacci
sequence and Golden Ratio relate to
their project.

Can confidently explain the concepts and ar-
ticulate connections to other areas (art, na-
ture, etc.).

Creativity/Effort Project is incomplete or shows
minimal effort.

Project is complete and shows clear
effort and thoughtfulness.

Project is highly creative, detailed, and de-
monstrates a strong personal investment.


