GOLDEN RECTANGLE DISCOVERY LESSON PLAN

I. To finish this activity in 50 minutes, set out materials before students arrive so they can start as soon as they enter the room. Draw a rectangle on the board with the length marked 24.3 cm and the width 15 cm. Before class, write on the board: 1. Cut out a 24.3 by 15 cm rectangle.

                             2. Fold the corner to the other side to make a square.

                             3. Cut off the square and measure the resulting rectangle.

                             4. Repeat until the rectangles are too small.

After measurements are taken, students should divide each length by its width.    Students should place all of their ratios on the board.Ask students which ratio is seen the most (1.6). Ask them why the ratio was 1.6 even though they had different size rectangles. Lead a discussion on similarity, proportional sides, equal angles, and similar shape.

II. Discuss other real world examples of the Golden Ratio. See
Mathematical Quilts p. 14. (PRISM owns this book and can make copies for your class.)
III. Hand out Fibonacci and the Spiral grid. Read the Instructions from Fibonacci and the Spiral Instructions. Demonstrate the instructions on an overhead of the grid as you read the instructions. Each time you find a new dimension, write it in a list. After drawing the spiral, ask students if they can see a pattern in the numbers. Once they have discovered the Fibonacci Sequence (1+1 = 2, 1+2 = 3, 2 + 3 = 5, 3 + 5 = 8…), allow them to divide the lengths and widths of the rectangles they drew. The larger the squares you add to the “spiral” picture, the closer the ratio will be to 1.618. Tell the students real world examples of Fibonacci numbers (pine cones and shells, daisies, musical scales, art, architecture, stock market, gambling, cauliflower and broccoli, genealogy of male bees, pentagon, etc.)
IV. Hand out Lute of Pythagoras worksheet. Ask students to draw in the diagonals of the pentagon. Students should measure the length of the top two branches of the star to make the next regular pentagon up the Lute. Continue making regular pentagons and diagonals all the way up the Lute. Students should measure the side length of each new pentagon. Hopefully, they will notice a Fibonacci-like sequence. Have them divide the diagonal length by the side length to discover another real world occurrence of the golden ratio. 

V. Have students cut out their Lute. Arrange ten of the Lutes in a ring to form a “quilt”. As time allows, let students decorate their Lute. Paste the Lutes on a piece of colored poster board for decoration in your classroom. See Mathematical Quilts pgs. 16 and 40.
*Note- You may vary the length of this activity by omitting steps I, III, or IV and V.
*Step I adapted from 

 Cummins, K. & Kenney, M. (1988). Informal Geometry. Columbus: Merrill. p.250.
* Step III obtained from Cheryl Kneubuhler, Hayt School Math Specialest, Chicago,

Loyola University Chicago School of Education;  56th Annual ICTM Meeting.

