Golenberke Math Lesson 2012

	Content Attribute
	Description/Guiding Questions

	Title
	Math in Nature – Fibonacci Numbers

	Subject/Course
	10th Grade Environmental Science

	Standard/Eligible Content (Alignments)
	Standard Area - 2.8: Algebra and Functions
Grade Level - 2.8.11: GRADE 11
Standard - 2.8.11.C: Recognize, describe and generalize patterns using sequences and series to predict long-term outcomes.
Assessment Anchor - M11.D.1: Demonstrate an understanding of patterns, relations and functions.
Anchor Descriptor - M11.D.1.1: Analyze and/or use patterns or relations.
A2.2.1.1.1: Analyze a set of data for the existence of a pattern and represent the pattern with a rule algebraically and/or graphically.
A2.2.1.1.2: Identify and/or extend a pattern as either an arithmetic or geometric sequence (e.g., given a geometric sequence, find the 20th term).

Standard Area - 9.2: Historical and Cultural Contexts
Grade Level - 9.2.12: GRADE 12
9.2.12.L: Identify, explain and analyze common themes, forms and techniques from works in the arts 

Standard Area - 9.3: Critical Response
Grade Level - 9.3.12: GRADE 12
9.3.12.A: Explain and apply the critical examination processes of works in the arts and humanities.

· Compare and contrast 

· Analyze 

· Interpret 

· Form and test hypotheses 

· Evaluate/form judgments

	Common Core Standards
	2.2 HS Algebraic Concepts
CC.2.2.HS.C.2

Graph and analyze functions and use their properties to make connections between the different representations.

A1.2.1.1.1, A1.2.1.1.2, A1.2.1.1.3, A1.2.1.2.1, A1.2.1.2.2, A2.1.3.2.1, A2.1.3.2.2, A2.2.1.1.1, A2.2.1.1.2, A2.2.1.1.3, A2.2.1.1.4

	Rationale
	Mathematics is a way of explain the world around us – we are surrounded by examples in nature. The study of math in nature is a tremendous resource for the classroom.

"Mathematics is the alphabet with which God has written the universe." -- Galileo Galilei

	Vocabulary
	The Fibonacci sequence is a set of numbers that starts with a one or a zero, followed by a one, and proceeds based on the rule that each number (called a Fibonacci number) is equal to the sum of the preceding two numbers.  http://whatis.techtarget.com/definition/Fibonacci-sequence

	Objectives
	• The students will be able to…

describe the Fibonacci sequence.
graph Fibonacci’s rectangle and spiral

give examples of the Fibonacci sequence in nature

	Essential Question(s)
	How can we show that algebraic properties and processes are extensions of arithmetic properties and processes, and how can we use algebraic properties and processes to solve problems?

	Duration
	One 45 minute class period


	Materials
	Teacher computer with internet connection, projector, speakers & promethean board
Fibonacci PowerPoint

Copies of Activity: Math In Nature 

Paper to record reflection

	Instructional Procedures
	Introduction: http://blog.lib.umn.edu/blair073/architecture/2006/11/6_math_in_nature.html and http://io9.com/5502284/nature-by-numbers-explains-the-math-in-nature-+-beautifully video (3:44) and Geometry in Nature by Mr. Anderson
Lesson: Fibonacci Numbers PowerPoint  slides 1-22 (based on: Fibonacci Numbers& The Fibonacci Numbers and The Golden Section)
Activity: Math in Nature (used with permission) http://www.missmaggie.org/mission4_parts/eng/teaching/pdfs/mathinnature.pdf (also illustrated in Fibonacci Numbers PowerPoint (slides 23-36)
Reflect: Where have you witnessed Fibonacci Numbers in nature? Did you see examples when you completed the pre-writing for your nature journal? If yes, list them; if no, where in particular do you think you might look for examples?

	Suggested Instructional Strategies


	• Active Engagement
• Explicit Instruction

W:
 Lessons are presented on SAS website so that it can be easily previewed prior to the lesson and reviewed as we proceed. Detailed as to where they are headed, why they are going there, and in what ways they will be evaluated are noted. As it is online, students also have the opportunity outside of the classroom to review the lesson.
H:

Students will be impressed by the beautiful images form nature.
E:
Both before and after the explanation in the PowerPoint, students are shown many examples of applications in nature. They will then graph an example: the spiral as frequently seen in nature. The nature (pardon the pun) of this lesson is explicitly “real.”
R:
Students will reflect on their own observations of the Fibonacci sequence – and how they didn’t realize it before.
E:
Students will express their understanding as they reflect on those examples that they did not realize before.
T:
Whether we realize it or not, this is something that everyone has observed in nature. Students who struggle to find their own original examples are provided with many in the video & PowerPoint’s. Those who have easily grasped the concept may be curious to look for supplementary examples.
O:
The lesson oscillates between teacher instruction, and individual activities. After the examples and explanation, students create a spiral (as found in nature) on their own. They are then encouraged to find additional examples.


	Formative Assessment
	reflection questions

	Related Materials and Resources
	http://library.thinkquest.org/27890/applications5.html
Fibonacci WebQuest
Resources from PDESAS Lessons

· Fibonacci Sequence - SAS - Pennsylvania Department of …
http://nlvm.usu.edu/en/nav/frames_asid_315_g_4_t_1.html (interactive)

· The Fibonacci Series - SAS - Pennsylvania Department of …
The Fibonacci Series 
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