
Seeds to Plate Mathematics Grade 8

Mathematics in Nature: 
Fibonacci Numbers and Phi  

 

Overview:  
Students will learn how mathematics, 
specifically the number phi and the 
fibonacci sequence, play a role in 
plants. 

Objectives: 
At the end of the lesson students will 
be able to:  

Identify the fibonacci 
sequence and the number phi. 
Understand why these 
concepts are important (i.e., to 
maximize sunlight).  

Preparation: 
  Prior to the lesson, set up the projector 

and laptop with the YouTube video. 

Vocabulary: 
phi (137.5 degrees clockwise in 
order to get maximum 
sunlight) 
Fibonacci 

sequence 
spiral 
sunlight 

Learning Activities: 
1. Presentation: Phi and Fibonacci Numbers (10 min.) 

A. Show students the following video about phi and Fibonacci numbers: 
https://www.khanacademy.org/math/math-for-fun-and-glory/vi-hart/
spirals-fibonacci/v/doodling-in-math-class-spirals-fibonacci-and-being-a-
plant-2-of-3 

B. Put up the Fibonacci sequence on the board and have the students guess 
how the pattern works. 

A. 0, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144… 
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Materials: 
Projector 
Laptop 
Speakers 
Enough pinecones for 
each group 
Markers 

On the Board: 
Vocabulary 
Student Reflection 
Questions 

Suggested Snack: 
Apples, brussel sprouts, 
and/or broccoli/
cauliflower 

https://www.khanacademy.org/math/math-for-fun-and-glory/vi-hart/spirals-fibonacci/v/doodling-in-math-class-spirals-fibonacci-and-being-a-plant-2-of-3
https://www.khanacademy.org/math/math-for-fun-and-glory/vi-hart/spirals-fibonacci/v/doodling-in-math-class-spirals-fibonacci-and-being-a-plant-2-of-3
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C. Put up the number phi and explain how this is the angle between many 
plant leaves (137.5 degrees) that helps them to receive the maximum 
amount of sunlight. Use the whiteboard and a plant from the garden to 
illustrate this concept. (Brussel sprout stalks or sunflowers work nicely.) 

D. Note that phi is an irrational number, which means that you cannot 
accurately write it in the form of a fraction. 

E. Show pictures of plants that use Fibonacci spirals or phi spacing. 

2. Pinecone Activity (10 min.) 
A. Divide students into groups of four. Pass out 

one pinecone to each group. 
B. Model to students how to count the spirals on 

the pinecone using two different colored 
markers, as shown in the image to the right. 

C. Have students count how many spirals are 
going clockwise and how many are going 
counter clockwise. These two numbers 
should be adjacent Fibonacci numbers. 

3. Snack (5 min.) 
A. Serve broccoli, cauliflower, brussel sprouts (on the stalk), or apples. 
B. Explain how these vegetables have spirals that model Fibonacci numbers. 

4. Reflection (5 min.) 
A. Have students answer the reflection questions in their garden journals. 

Student Reflection Questions: 
1. What are plants you can think of that have spirals? 
2. What are other ways to help plants get maximal sunlight? 

Assessment Questions: 
1. Write out the first five numbers of the Fibonacci sequence starting with 1. (1, 

1, 2, 3, 5) 
2. What angle does phi represent? (137.5 degrees) 

Standards: 
CCSS 
- CCSS.MATH.CONTENT.8.NS.A.1  

Know that numbers that are not rational are called irrational. Understand 
informally that every number has a decimal expansion; for rational numbers 
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show that the decimal expansion repeats eventually, and convert a decimal 
expansion which repeats eventually into a rational number.
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