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Teacher’s Guide

Winter Program: Fibonacci Numbers in Nature
Grade Level: Fourth — Sixth Grade

Program Length: 1 hour

INTRODUCTION

Math, science, and art combined around 1200 for a young man hamed
Leonardo Pisano Bogello BonaccCi. AS a young boy, he became very
interested in mathematiCs when traveling with his father to North AfriCa
t0 help with their trading post. There he learnhed of the Hindu-ArabiC
humbering system whiCh was far more efficient and Simpler thah the
TRoman numerals he had learhed as a student in Jtaly. [Leonardo
FibonacCcCi (soh of Bonacci) introduced Europe to ArabiC humerals and
the sequence Of repeating humbers often seen in hature. Nature’s
humber sequence of patterns was Khown to Indiah mathematiCians and
scientists as early as the 6" century, but it was Fibonhacci’s book, [L/ber
Abaci, that introduced it to Western Civilization in 1202 AD. Students
are introduced to these repeating patterns in hature through real life
examples, photos, a sorting game, anh interactive disCussion, and a Simple
art project.

OBJECTIVES:

1. TO become familiar with the history of mathematiCs and sCience
integration through the studies of [ ,eonhardo FibohaCcCi.

2. To obserVe ahd examine real life examples Of hature that
demonstrate the repeating patterns how Khow as FibonacCcCi
humbers.

3. TO Create ah art projeCt based on FibohaCCi humbers in hature.

4. TO 2aih a better apprecCiation for the beauty and infinite
wisdom Of the hatural world.

THIS PROGRAM HAS THE POTENTIAL TO MEET THE
FOLLOWING ILLINOIS STATE STANDARDS:

Learning Area Goal Standard Benchmark
Language Arts | ¢ A 1a, 1b, 2a, 2b
Language Arts | ¢ B 1b, 2b
Mathematics 6 A 13, 2




Mathematics 6 B 1,2
Mathematics 8 A 1a, 29
Science 1 A 1a, 1b, 2a, 2b, 2C
Science 1 B 13, 2a
Science 12 A 1b. 2b
Science 12 B 1a, 1b, 2a, 2b
Social Sciences |18 A 1,2,3
Fihe Arts 26 B 1d, 2d

E F E

1. Ask students to research FibonhaccCi and bring their disparate
facts together for an initial discussion of the importance of
learning more about FibohaCCi humbers. Students may find with
ah internet search that FibohaCCi humbers are used a great deal
by stoCkbrokers in prediCting Capital markets anhd that artists
have been using the Golden Rule (defihed by FibonaCCi humbers)
for artwork since the times of the Renhaissance Period.

2. Introduce the FibonaCCi sequence of humbers as the sum of
the tWwo previous humbers, Starting With 0 and 1. The sequence
begins o, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, 233, 377, 610, etC.
Make a series Of math problems for the students based on the
sequence.

3. Take a walk about the sChoolyard or heighborhood to |00k for
the FibonacCcCi patterns of humbers in hature. Make a graph Or a
Class art poster to depiCt findings.

4. Share anhy of the book identified ih the Resource List at the
end Of this Teacher’s Guide with the students for g discussion
Or g basis for other sequential hature humbering activities.

E N OF LINCOLN ME GARDEN

The program begins with a brief introduction to the fasCinating world of
FibonhacCcCi through an interactive discussion. Through Viewing posters,
photos, and hatural objects in small groups, students are introduced to
Fibonacci numbers. Nature’s artistiC ahd prediCtable humbering system
iS observed in leaf arrangements, flower petal patterns, braCts Of a
pinecone, sCales of the pineapple, Spiraling sunflower seed heads,
hautilus shells, and even a beehive. Following the sorting games and




observational activities, students are given the opportunity tO Create ah
art desigh based on FibohaCcCi humbers.

SUGGESTIONS FORPOST TRIP ACTIVITIES

1. {Jse the art projeCt that was begun with the in-sChool program
as a sprihgboard for a Class art show based on FibonaCcCi nature
numbpers.

2. Study nutrition and hature by making observations of many
vegetables and fruits that follow the Fibonhacci humbering
patterns. Count Cauliflower anhd broccoli spiraling heads, sCales
spiraling on pineapples, apple seed patterns Of five, |eaf
arranhgements Of lettuces, sunflower seedhead spirals, etC.
After Carefully counting the humber patterns, rinse the veggies
and fruits and make a healthy shaCk for the “natural
mathematiCians” in the Class.

3. Take a walk about the schoolyard, heighborhood, or sChedule a
field trip to a hatural area — maybe even Lincolh Memorial
Garden. Hike with FibohaCcCi humbers in the forefront of the
mind to see just how mahy plants in hature seem to Show us the
FibonacCcCi sequence numbers.

4. Read and share with the Class any of the books found ih the
TResource List of the Teacher’s Guide for further
reinforcement and study.
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