EPSRC Maths Foresees Network

Outreach project report

Project title: Giant waves in the ocean: from sea monsters to science
Investigators: Professor Sara Lombardo, Mathematics, Loughborough University (at Northumbria University until Oct 31 2017) & Dr Carol Davenport, Director of Think Physics - http://thinkphysics.org, now NUSTEM
https://nustem.uk, Northumbria University, industrial partner
Other participants: Dr Matteo Sommacal, Dr Benoit Huard, Mathematics, Northumbria University; Ms Gloria
Ronchi, visual artist - http://www.aether-hemera.com; Think Physics Team - https://nustem.uk.
Project background: This initiative saw mathematicians working together with engagement experts and the
visual artist Gloria Ronchi to inform and educate young people and members of the public around the theme of
nonlinear science, nonlinear waves in particular promoting mathematical modelling of environmental hazards (such
as rogue waves) in the wider UK community. The team worked with primary school children to develop their
understanding of arts and science in five schools in the Newcastle area:
1. Mon 22/05/2017 Battle Hill Primary School, Year 5, 26 children
2. Mon 22/05/2017 Chillingham Road Primary School, Year 6, 25 children
3. Fri 09/06/2017 Ivy Road Primary School, Year 5, 25 children
4. Tue 27/06/2017 Burradon Community Primary School, Year 5, 24 children
5. Thu 29/06/2017 Burradon Community Primary School, Year 6, 26 children
The engagement activities culminated in exhibitions on the theme Giant waves in the ocean: from sea monsters to
science. See the project page for more images of the pupils’ work: https://nustem.uk/giantwaves/

Figure 1: Examples of children’s work

After the workshop, the children received a postcard to take home to discuss with the parents what they learned
and for the parents to see samples of the children’s work (see Figure 2).

Find out what your child did today
nustem.uk/giantwaves

Figure 2: Take home postcard
In broad terms, the project aimed at
• showcase UK mathematics research around environmental challenges coming from extreme environments and
environmental hazards to young people and their key influencers;
• build science capital in the North East through the linking of science and art, leading to a greater understanding
of aspects of mathematics and its relevance by young people, particularly girls;
• encourage uptake of maths-related subjects at higher levels (e.g. A-level and beyond);
• support teachers to use applied mathematics as a context for careers and curriculum teaching;
• educate young people and the general public about mathematical challenges coming from extreme environments and environmental hazards.
Project objectives: The project objectives were:
• work with a visual artist (Gloria Ronchi) and mathematicians in five schools to produce student artwork with
the theme of nonlinear waves and the mathematical modelling of environmental hazards;
• development of a large-scale artwork and student artwork;
• work with Maths Foresees partner institutions to develop a large public engagement bid to publicise the
outcomes of the project.
The first two objectives have been fully met; in particular, the team produced a workshop around art and science,
aimed at Year 5 and 6, building on the curriculum (e.g. sound waves, basic concepts of wave dynamics; art,
geometry, symmetry, harmony).

Gloria Ronchi produced three panels, inspired by the research by Sara Lombardo and her team around nonlinear
wave phenomena, currently at Northumbria University (see Figures 3–5). The third objective is ongoing and will
be discussed at the general assembly in January 2018.

Figure 3: Panel 1 by the visual artist Gloria Ronchi - http://www.aether-hemera.com

Key project outcomes: See the project page for images of the pupils’ work: https://nustem.uk/giantwaves/
as well as Figures 3–5 for the work by the visual artist Gloria Ronchi. As a follow-up of the project, Sara Lombardo
gave the first of a series of public lectures at Northumbria University, aimed at sixth form pupils and their families;
see https://nustem.uk/eveninglectures/
Potential for initiating or developing future multidisciplinary collaborations: The project has a legacy
both through the artwork produced by the children in their own schools, as well as from the artwork produced by
Gloria Ronchi which will be incorporated into her portfolio for exhibition. Furthermore, capitalising on this seed
project, the team will explore further collaborations, now also with Loughborough University.

Figure 4: Panel 2 by the visual artist Gloria Ronchi - http://www.aether-hemera.com

Figure 5: Particular; Gloria Ronchi - http://www.aether-hemera.com

