SJLHS MIDDLE SCHOOL LIAISON GROUP


Mathematical Processes & Applications


FIBONACCI NUMBERS ASSIGNMENT


Teacher’s Notes


Introduction


This activity contains a range of activities centred around the Fibonacci sequence of numbers.  There are many opportunities to use key processes and apply mathematics to sequence of problems.

Mathematical Processes


	LEVEL
	Topics

	4
	Describe number patterns
Add together numbers using written methods
Find multiples 
Use word formulae
Use decimals
Make simple constructions using a compass

	5
	Multiply two digit numbers by two digit numbers

	6
	Work out one number as a fraction of another
Calculate ratios
Solve linear equations with integer coefficients

	7
	Understand similarity




Resources
Powerpoint presentation – ‘Fibonacci numbers’
Worksheets:  
St. Paul’s Staircase
 

Fibonacci Numbers (incomplete)
  

Fibonacci Numbers
  

Groups of Five
  

Fibonacci Triples
 

Golden Rectangles
  

The Golden Ratio
Squared paper, rulers, compasses
 




OUTLINE PLAN


1) Activity 1 – St. Paul’s Staircase (in pairs or small groups)

Use the worksheet ‘St. Paul’s Staircase’ for students to explore and discover the Fibonacci sequence.  Ensure that they are correctly enumerating the number of ways for each number of steps, otherwise they will miss the sequence.  The number of ways for a particular number of steps is the corresponding term of the Fibonacci Sequence.

2) Activity 2 – Square spiral Investigation (individual work)

Use the demonstration on the PPT presentation to show how to draw the series of squares.  Students can then draw their own on squared paper (1/2 cm squares works best).  Record the lengths of sides of the squares in the table and ask them to see if they can spot the pattern.
By drawing quadrants in each square they could draw the classic spiral.

3) Demonstration –The Fibonacci Sequence in Real Life

Use the slide presentation to show how the Fibonacci sequence occurs naturally in life, piano keyboards, pine cones etc.


4) Activity 3 – Patterns in the Fibonacci Sequence

Get students to complete the sequence on the part completed ‘Fibonacci   Numbers’ sheet.  This could be done by written calculation addition or calculators depending on the group.  On this sheet colour all of the even numbers one colour, the odd ones a different colour.  Ask why this pattern happens (O + O = E).
On full copies of the Fibonacci Numbers sheet:-

(i)  Colour in all of the multiples of 5. 
(ii)  Colour in all of the multiples of 3
(iii)  Colour in all of the multiples of 6

What patterns can they see in these sheets?  Does this always work?
Students could use Excel to create much longer Fibonacci sequences.  By Copying and pasting they could colour in cells and investigate this.


5) Activity 4 – Further work on Fibonacci Numbers

(i)  Groups of Five - This is a really light introduction to using algebra to solve problems.  It needs collecting like terms and solving simple linear equations to solve the questions.
(i)  Fibonacci Triples - This can be just a simple investigation as on the sheet.  They could use the opportunity to practise multiplying two digit by two digit numbers.  It could be extended by looking at non-consecutive triples as shown on sheet 2.


6) Activity 5 – The Golden Ratio & Fibonacci Numbers

(i)  Use the Golden Rectangles sheet to introduce the idea of the ratio 
longest side/(shortest side).  Then use the A3 sheet ‘Golden Ratio’ to show how many real-life rectangles follow the Golden Ratio. 

(ii)  Use a copy of the Fibonacci Numbers sheet to show how consecutive pairs in a Fibonacci sequence converge towards the Golden Ratio as you progress through the sequence.

(iii)  Use the pentagonal knot to show how the golden ratio occurs naturally.  If you cut 5cm wide strips lengthways from an A4 sheet of paper these give a diagonal length of 8 cm – as in the Fibonacci sequence!


7) Plenary

Make an A2 poster all about the Fibonacci sequence.  They can use any piece of work they have completed in this assignment plus any Internet downloaded pictures or information

Additional Resources


There are a wealth of websites with resources about Fibonacci Numbers and the Golden Ratio.  Here a few:

www.mcs.surrey.ac.uk/Personal/R.Knott/Fibonacci/fib.html

www.plus.maths.org/issue3/fibonacci


www.intmath.com/Numbers/Mathsofbeauty.php
(This website allows you to fit a ‘mask’ based on the Golden Ratio to pictures of famous people.)

