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When I first heard about this project, I knew that I wanted to incorporate geogebra. I have enjoyed learning and creating applets in this technology. Everyday, I found myself thinking about math topics that I didn’t understand and that I wanted to learn more about. After many days of thinking and failing to come up with a topic, I had one experience that came back to me. Last semester I was doing clinicals at the middle school and one of my cooperating teachers asked me if I wanted to do a lesson on the golden rectangle. I told him I couldn’t even remember anything about it and that I would let him take that one. I didn’t get to see his lesson on this topic but he did let me borrow the video of Donald in Math Magic land. I watched it and fell in love with it. I still didn’t know the importance of the golden rectangle but the movie was awesome. Since then, I didn’t really think about it. This was the perfect opportunity to find out more and find the importance of the golden rectangle. This started my research of the golden rectangle, and I decided to do my lesson based on the golden ratio because of all the cool connections to the golden ratio that I didn’t know before. 


The technologies that I used to present the golden ratio was a geogebra applet that I created, and also a video on youtube. I used the geogebra applet because it is a great visual of what the golden rectangle and the golden ratio are. I also thought that it would help the class understand the derivation better. I also used a video on the golden ratio. I was going to use a teacher tube video of Donald in Math Magic land, which was my first inspiration to do this topic. I really liked the Numbers video and thought it was appropriate for my peers to understand the importance that the golden ratio has on our lives. So for a younger class, I would probably use the Donald video. I wanted the technology to enhance the learning of the students. The technology enriches the learning of the ratio because it gives the students the opportunities to compute the ratios of the small rectangle and the large rectangle. It also helps students understand where the formula for golden ratio comes from. I created the applet so the primary user was the student. I also think that if students didn’t have their own computers then this applet would still be a great tool for the teacher to use to show how it works. 


At the beginning of my lesson I wanted my students to have some hands on experience with the golden ratio. My lesson included portions of a discussion based and also of small groups. I think it is important to give the students opportunities to learn and discover for themselves. 
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The objective of my lesson was to have the students discover the relationship of the golden ratio and phi. I think that I accomplished my objective. I hope that with my different approaches to the golden ratio, that my peers learned something new whether it was the relationship with the Fibonacci numbers, or the relationship with phi. 


I have learned that when you give a lesson, it never comes out the way you played it out in your mind. When I gave the hands on activity to my peers, we calculated the average of the rectangles. It was supposed to be around 1.618 but the average turned out to be around 1.55. I think it was a great learning lesson to show that not all rectangles have the golden rectangles and have a ratio of phi. If I were to do it again, I would go through all the examples that I took for the class and make sure I could get the average closer to the golden ratio. If I did this again I think I would be a little more creative and show the class how their bodies are made up of the golden ratio. 


The technology supported the mathematical learning by giving the students a visual of what the golden ratio is and how you can build bigger golden rectangles given a smaller one. It also helps demonstrate the parts of the formulas to compute the ratio. If I could do my lesson differently I would have spent more time engaging the class with the applet. I was pressed for time and nervous which made me fly by the applet. To use the applet appropriately, I would have spent more time showing the students the golden section and would have a discussion about where each of the portions of the formula came from. I also would have pointed out that the formula was the same formula that we were using at the beginning of class.


I think the lesson overall was a success but I would have liked explain the applet more. The golden ratio is an awesome topic and I hope that people learned something new because I learned that this is probably my favorite topic of mathematics. 

The Golden Ratio

Discover-a-Relationship Lesson

LESSON OBJECTIVE: The students will discover the Golden Ratio and understand its relationship to the Golden Rectangle, Phi, and the Fibonacci sequence.

INSTRUCTIONAL PROCEDURES: 

1. Experimenting

· Students will be given the golden ratio worksheet.

· Students will compute the length to width ratios of various rectangles.

· Ask students to come up and write down their findings. 

2. Reflecting and Explaining

· In a group discussion, we will discuss the average of these ratios. 

· Explain to the students that throughout history, the ratio for length to width of rectangles of 1.61803 39887 49894 84820 has been considered the most pleasing to the eye. This ratio was named the golden ratio by the Greeks. In the world of mathematics, the numeric value is called "phi", named for the Greek sculptor Phidias.

· On the board, write up the golden section. 

· Open the applet and explain where the golden section is on the small rectangle. 

· Geogebra: Golden Ratio Applet (via my webpage) http://schneiter.math.usu.edu/math5010/Allie'sWebpage/goldenratioapplet6.html
· Have students compare the ratio of the small rectangle to the larger rectangle in the applet. Using the formula for phi. 

3. Hypothesizing and Articulating

· Why do the ratios of these rectangles tend to be phi?

· The teacher presents the formula for finding the golden ratio: phi 

4. Verifying and Refining

· Students will then take the formula and calculate it to get phi.
· CALCULATION of PHI

Two quantities a and b are said to be in the golden ratio φ if:
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This equation unambiguously defines φ.

The right equation shows that a = bφ, which can be substituted in the left part, giving
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Dividing out b yields
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Multiplying both sides by φ and rearranging terms leads to:
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The only positive solution to this quadratic equation is
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o= 1+2 ~ 1.6180339887.





· Show the You tube video about the golden ratio

ACCOMPANYING MATERIALS:

· Each person will get a golden ratio worksheet

· Various Rectangles

THE GOLDEN RATIO

A straight line is said to have been cut in extreme and mean ratio when, as the whole line is to the greater segment, so is the greater to the less.

1. Let’s explore the ratio of length to width for various rectangles. 

	Rectangle
	Length
	Width
	Ratio of Length to Width

	3” x 5” index card
	
	
	

	8.5” x 11” paper
	
	
	

	Movie Case
	
	
	

	Wedding announcement
	
	
	

	USU student card
	
	
	

	Another rectangle
	
	
	

	Another rectangle
	
	
	


Average of Ratios_____________

What do you notice about these ratios? Take the average of all the ratios you find.
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The golden section is a line segment divided according to the golden ratio: The total length a + b is to the longer segment a as a is to the shorter segment b. 

2. Prove that phi=1.618……
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  (Hint: solve for a)

3. Another interesting fact: Look at relationship to the Fibonacci sequence

