
Maths = Beauty? - Student Worksheet

Part A: Beauty in nature?

1. Read the Thought Starter (above) and look at the following images. 

Record your ideas in response to the Thought Starter here:

In addition, discuss and record your ideas in response to this question: do you think 
there is a mathematical formula or element behind what we consider to be beautiful?

2. You will now watch a video about the Fibonacci sequence. As you watch, try to record 
the first 15 numbers in the Fibonacci sequence below:

Thought starter: Is beauty a mathematical construct?
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 3. You are now going to find some fibonacci numbers in nature. Your teacher will pro-
vide you with fruit, vegetables and/ or flowers that have natural swirls in them. You are 
required to identify and mark the swirls using glitter glue, metallic markers, paint and 
paintbrushes or washi tape. See the image and hints below to help you get started:

Part B: Beauty in art?

Now that you’ve had a good look at Fibonacci numbers, you will now examine Phi Φ, the 
Golden Ratio. 

1. Complete the Fibonacci sequence in the table below and calculate the ratio for each 
pair of numbers, ensuring you divide the larger number by the smaller one. 

Fibonacci 
Sequence 1 1 2 3 5
Ratio 
(larger 
number 
÷ smaller 
number)

Hints: 

• When searching for a swirl, start look-
ing a few centimetres away from the 
central point- the swirl may not be 
obvious if you start looking from the 
centre

• Once you find a swirl, mark it with your 
pen, paintbrush or tape. Then look 
above or below this swirl for the next 
one, and continue doing this until you 
have circled back to the start. 

• Use alternating colours to make each 
swirls really stand out.

• Once you have counted the swirls in 
one direction, try and identify the swirls 
in the opposite direction. 
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Analyse how the ratio changes as you progress through each Fibonacci number. Can you 
approximate what this ratio will be to three decimal places? 

Hint: If you continue finding ratios for the next few Fibonacci numbers, your approximation 
will be very clear. 

2. This next task will investigate whether the Golden Ratio is able to be found in standard 
human anatomy. To do this, you will need to work with a friend, and take the following 
measurements.

Claim Measurements Length Ratio  
(larger ÷ smaller)

The Golden  
Ratio can be 
found between 
your arm,  
forearm and 
hand.

Arm (inner elbow 
crease to middle 
finger tip)

Arm to forearm ratio: 

Forearm to hand ratio: 

Forearm (inner 
elbow crease to 
crease beneath 
hand)
Hand (inner crease 
beneath hand to tip 
of middle finger)

The Golden  
Ratio can be 
found between 
your face 
length, eye 
height and nose 
height.

Face length (top of 
head to tip of chin)

Face length to eye 
height ratio: 

Eye height to nose 
height ratio: 

Eye height (tip of 
chin to pupil height)

Nose height (tip of 
chin to bottom of 
nose)
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3. Now that you have collected data for you and a peer, compare your results with the 
class. Do you think the Golden Ratio claims hold up? Explain your answer.

4. Let’s now have a look at whether or not the Golden Ratio appears in art. Using the  
image your teacher has provided you with, complete the following table:

Painting name and artist:

Length (mm) Golden Lines

Height of painting ÷ 1.618

Width of painting ÷ 1.618

Now use your ‘Golden line’ measurements to draw a grid over your artwork. You need to 
draw 4 lines: 

• Golden line for height from the bottom of the image
• Golden line for height from the top of the image
• Golden line for width from the left side of the image
• Golden line for width from the right side of the image

Have a look at the placement of your Golden lines on your artwork. Do you noticed any 
trends in the artwork and the location of these lines?
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Part C: Beauty in patterns?

1. Your teacher will give you some images of fractals in nature. Can you explain why each 
of these is a fractal?

2. Your teacher will now give you some images of fractals in art. Compare the examples 
of fractals in nature to the abstract artworks. Do you think these artworks have captured 
the same idea? Do you think these artworks resemble anything in the natural world?
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3. Now you can have a go at drawing your own fractal patterns. Your teacher will show 
you a video of how you can draw these patterns.
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Part D: Beauty in maths? 

1. Now you are going to learn how to draw a fibonacci spiral. Your teacher will give you 
some instructions to guide your drawing, and you can draw a fibonacci spiral on grid or 
graph paper. 

2. Follow the instructions again to draw another fibonacci spiral but this time, make it 
twice as big, twice as small or twice as long. You, or your group, should produce many 
differently sized spirals. 

3. Create stencils of your spirals by using tracing paper, or by carefully cutting out a sten-
cil. You will use these stencils to mark all of the spirals in your artwork so you won’t need 
to continue measuring them out. 

4. Now it’s time to plan out your artwork. Use each of the points below to help you: 

• Measure and mark ‘golden lines’ to your canvas as you did in Part B. You will use 
these lines to guide where you place important parts of your artwork (or focal points)

• Sketch your ideas and plans in pencil- these should remain visible after painting over 
them with light to medium colours
• If using dark colours for a background, paint this first. Then mark your golden 

lines and sketches using a chalk marker or a washable paint pen 
• Consider a theme or idea for your artwork. Since you will be using spirals, you could 

use these ideas: 
• Spirals depict movement (e.g. wind or 

water)
• Spirals become leaves and branches of 

a tree or plant
• Spirals are be arranged in different 

ways, and using colours, to make 
recognisable shapes or animals (e.g. 
shark and heart images below)

Use this area to calculate your Golden Lines:

5. And now it is time to get creative and develop your artwork! Good luck! 
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Reflection

1. Take a few minutes to reflect on each artwork created by members of your class  
(including yours). You may wish to discuss your ideas or views with other students in the 
class, and give feedback to other groups. 

2. Now that you have thoroughly investigated the appearance of mathematical concepts 
in nature and in art, think back to the original thought starter of the lesson - Is beauty a 
mathematical construct?

What do you think? Discuss your ideas with a peer or your class and record your main 
ideas below: 
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