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ENABLERS OF MATHEMATICAL MODELLING: 

WHAT I’VE LEARNT THROUGH THREE YEARS 

OF ENGAGEMENT

STEVE BRODERICK
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Four students have participated in the Enablers project 

from 2017-2019

In 2017, they were:

• Student A (Year 10)

• Student B (Year 9) 

• Student C (Year 8) 

• Student D (Year 8) 
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The principles that relate to TEACHERS are:

The Enablers of Mathematical Modelling
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The principles that relate to STUDENTS are:
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Teachers who implement modelling successfully in 

their mathematics classes:
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Subheading
Classroom activities I have trialled: 

www.mathsmodellingenablers.com

The Enablers 

Project Resources 

on the website
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Enablers website: Classroom Resources
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Enablers website: Classroom Resources

#1

#2
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Enablers website: Classroom Resources

#3

#4
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Enablers website: Classroom Resources

#5

Steve Broderick | Breakout 1 | Enablers Symposium, May 2021 For non-commercialeducational purposes only14 |

Enablers website: Classroom Resources
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Enablers website: Classroom Resources
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Enablers website: Classroom Resources
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Enablers website: Classroom Resources
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Enablers website: Classroom Resources
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Enablers website: Classroom Resources
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Enablers website: Classroom Resources
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So the total distance is 10 2 + 90 2 +

10 2 + 90√2 = 200√2, which is the 
same as the previous solution.
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Enablers’ Project Findings

• Where possible, use real world problems/real world data v purely mathematical 
contrived problems

• Some students are after the ‘correct answer’; modelling allows for a range of 

answers within the ballpark

• Using Fermi problems in the junior school allows students to become better 

modellers

• When using technology for curve fitting, students may aim for the best  

correlation coefficient which is not necessarily the best model

• Expect the unexpected

Research Findings

28 |
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Other Resources

Where to find some activity ideas…

29 |

https://islands.smp.uq.edu.au/

Michael Bulmer (m.bulmer@uq.edu.au)
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SubheadingDetermining the Eccentricity of the Earth’s Orbit

A 

Mathematical 

Modelling 

Activity
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A maths modelling activity
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A maths modelling activity
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Determining the Eccentricity of the Earth’s Orbit; 

Kepler’s Game Changing Idea
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A maths modelling activity
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Tycho and Kepler:

A STEM 

partnership
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A maths modelling activity

34 |

Johannes Kepler(1571 -1630) was 

the greatest mathematical 

astronomer of his day. He was 

totally convinced that the Sun lies at 

the centre of the Universe.

Tycho Brahe (1546 – 1601) was the 

most accurate pre –telescope 

astronomer of his era. His data on 

Mars’s orbit allowed Kepler to determine 

the elliptical nature of the orbit. He used 

extra-large sextants and quadrants 

anchored to the bedrock under his 

observatory to avoid wind and vibrations. 

Tycho & Kepler: A STEM partnership

33

34

Fo
r n

on-co
mmerci

al e
duca

tio
nal p

urpose
s o

nly



Steve Broderick | Breakout 1 | Enablers Symposium, May 2021 For non-commercialeducational purposes onlyFor non-commercial educational purposes only

A maths modelling activity
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A maths modelling activity
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A maths modelling activity

37 |

A section of Kepler’s work from his 

900-page notebook devoted to Mars.

Newton wrote:

Kepler knew ye Orb to be not circular 

but oval, and guest it to be Elliptical.

Kepler’s guess came from a hunch 

actively pursued, in confrontation with 

all previous theories. Four years of 

reasoning and calculation followed his  

initial hunch

Kepler crossed the divide between 

ancient and modern astronomy and 

ushered in the scientific revolution.
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A maths modelling activity

38 |

Calculating the eccentricity of the 

Earth’s orbit around the sun by 

measuring the diameter

𝑒 =
𝑆𝑝− 𝑆𝑎

𝑆𝑝+ 𝑆𝑎

37

38

Fo
r n

on-co
mmerci

al e
duca

tio
nal p

urpose
s o

nly



Steve Broderick | Breakout 1 | Enablers Symposium, May 2021 For non-commercialeducational purposes onlyFor non-commercial educational purposes only

A maths modelling activity
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𝑺𝒂 = 138 mm
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A maths modelling activity

40 |

𝑺𝒑 = 𝟏𝟒𝟑𝒎𝒎
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A maths modelling activity
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Distance of the Sun at perihelion = 152.1 million km

Distance of Sun at aphelion = 147.1 million km

𝑒 =
𝑑𝑎− 𝑑𝑝

𝑑𝑎+ 𝑑𝑝

= 
152.1 −147.1

152.1+147.1

= 0.0167  (accepted value)

𝑒 =
𝑆𝑝− 𝑆𝑎

𝑆𝑝+ 𝑆𝑎

𝑒 =
143 −138

143+138

𝑒 = 0.0178
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A maths modelling activity
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A maths modelling activity
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2017 photos
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A maths modelling activity
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A maths modelling activity
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A maths modelling activity
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A maths modelling activity

47 |

Steve Broderick | Breakout 1 | Enablers Symposium, May 2021 For non-commercialeducational purposes onlyFor non-commercial educational purposes only

A maths modelling activity

48 |

𝑒 =
1626.29 −1573.99

1626.29+1573.99

= 0.016348

Y = 26.157 sin (0.0176 x +1.348) + 1600.143

a                                             d

𝑒 = 
(𝑑+𝑎) −(𝑑 −𝑎)

𝑑+𝑎+𝑑−𝑎

𝑒 = 
2𝑎

2𝑑

𝑒 = 
𝑎

𝑑

= 
26.157

1600.143

= 0.0163
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A maths modelling activity
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A maths modelling activity
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A maths modelling activity
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A maths modelling activity
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A maths modelling activity

53 |

𝑒 =
53.34 −51.58

53.34+51.58

= 0.01677

Y = 0.88 sin (0.0172 x – 1.5708) + 52.46

𝑒 = 
𝑎

𝑑

= 
0.88

52.46

= 0.01677 
(accepted value =0.016683, 0.52% error)

Year 11 Student D obtained an eccentricity

e = 0.01657 which is  0.67% error.
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A maths modelling activity
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A maths modelling activity
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A maths modelling activity
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A maths modelling activity
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An ellipse consisting of 100 metres of string is looped around two 

pegs representing the two foci which were 30 metres apart. The 

length of the major axis (2a) is 70 metres.

e = 
50 −20

50+20

= 0.43
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A maths modelling activity
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A maths modelling activity
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A maths modelling activity
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A maths modelling activity
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A maths modelling activity
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A maths modelling activity
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Subheading

For further 
information 
and great 
classroom 
resources…

Please visit us at:

www.mathsmodellingenablers.com

65

Fo
r n

on-co
mmerci

al e
duca

tio
nal p

urpose
s o

nly




