Fibonacci Numbers in Nature

Background: This series of activities enables pupils to study the natural variation in living things. Pupils sort and classify plants and animals by simple observable features, leading eventually to the identification of the Fibonacci sequence in nature. Born in Pisa in c. 1170, Fibonacci – whose real name was Leonardo of Pisa – was a pre-eminent Italian mathematician of the medieval age who popularised the modern Arabic system of numerals we use today. He died around 1250. He is most famous, however, for his identification of the ‘Fibonacci sequence’ of numbers in which each number is the sum of the preceding two:

1, 1, 2, 3, 5, 8, 13, 21, 34 etc.

Fibonacci first recognised this number sequence whilst studying a problem about rabbit breeding. Subsequently, scientists and mathematicians have discovered that numbers from the Fibonacci sequence appear commonly throughout the natural world, in sunflowers, pine cones, insects, molluscs and starfish.

An interesting overview of the Fibonacci sequence can be found by following the following audio link:

http://www.bbc.co.uk/radio4/history/inourtime/inourtime_20071129.shtml
Target audience: Years 5-6 (although the activities here can be readily differentiated for Years 3-4)

Science skills: 

· Make careful observations

· Make comparisons and identify and describe trends/patterns
· Describe how they have learned and identify the ways that  

           worked the best

· Communicate clearly by speech and charts, using relevant scientific vocabulary.

Activity 1- What do all living things have in common? 

Duration: 10-15 mins
This activity challenges pupils to work collaboratively to sort a series of statements in order to identify what life process and features are common to all living things. You may wish to simplify the activity by limiting the question to animals only or play this game using statements on cards to encourage more kinaesthetic learners. Encourage pupils to utilise a ‘not sure’ group if they are undecided on any of the characteristics, reinforcing the uncertain nature of some areas of scientific work and debate.

The aim of this challenge is to trigger discussion and pupil interaction, not necessarily seek the ‘correct’ answer. 

Activity 2 – Examining Insects
Duration: 5-10 mins

This tasks requires pupils to make close observations of various insects, counting numbers of legs or wings etc. Give pupils sets of colour photographs to sort first, then use this activity to feed back ideas and observations.

A selection of Fibonacci images can be found by following this link:

http://www.computing.surrey.ac.uk/personal/ext/R.Knott/Fibonacci/fibnat.html
Activity 3 and 4 – Patterns in nature/Science observation sheet
Duration: 10-15 mins

Following-on from the previous article, challenge groups of pupils to examine the series of images carefully and identify and record the numbers of legs, leaves and/or petals etc on the observation sheet. If possible bring additional items for pupils to observe, or ask them if they can think of organisms that contain particular numbers of legs or parts. Challenge more able pupils to devise their own system of recording rather than give them the recording sheet. Pupils may need to add numbers greater than 13 on the bottom of the recording sheet.

Once the pupils have built up a bank of plants and animals in the recording table, run through the numbers 1-13 and circle the numbers which contain a significant amount of organisms, i.e. the Fibonacci numbers, 1, 2, 3, 5 etc. List these numbers as a series on the board and challenge pupils to explain the link between the numbers in the sequence.

Activity 5 – Pine cone patterns
Duration: 5-10 mins

You may wish to challenge pupils to identify the spirals in the pine cones possibly using photocopied versions, although this can be tricky. Ideally give pupils real cones to examine and, if necessary, use the interactive activity here to display the spiral patterns.

Activity 6 – Thinking like a scientist
Duration: 5-10 mins

Introduce Leonardo of Pisa (Fibonacci) to the pupils and consider the skills scientists employ when solving problems like this. Discuss these skills then ask groups of pupils to use the diamond ranking grid to select the skill(s) that they considered to be the most useful when completing the problem. Arrange the skills in a hierarchy of least important (at the bottom) to most important (at the top).

Activity 7 – Let’s reflect
Duration: 5-10 mins

This activity supplements activity 6. Background information on developing pupils’ thinking skills ca be found at the Welsh Assembly website:

http://wales.gov.uk/topics/educationandskills/curriculumassessment/thinkingandassessmentforlearning/?lang=en
Both the reflection triangle and the thinking caterpillar challenge pupils to identify the ways in which they worked during a lesson or over a series of lessons. In the caterpillar, pupils simply time sequence the order in which they completed the tasks, identifying the strategies they used to overcome difficulties or problems.

Activity 8 – Fibonacci spiral
Duration: 5 mins

This animation demonstrates the fascinating world of Fibonacci numbers. The growth rate of a modern nautiloid shell follows the Fibonacci number sequence. You may wish to ask Year 5-6 pupils to construct this pattern on squared paper. The results can be impressive.
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