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Need for Ethics and Sustainability in Mathematics

• Mathematics usually taught through memorisation and repetitive application of 

formulae, with limited discussion of context and consequence.

• Often limited emphasis on the role of mathematics in addressing societal, ethical and 

sustainability challenges.

• Existing curricula rarely highlight how mathematical tools contribute to solving global 

issues.

• Students struggle to recognise the connection between mathematics, sustainability 

and ethical responsibility.

• This reinforces the perception that mathematics is theoretical and disconnected from 

real-world issues. 
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How did we embed it in our modules? 

• Co-creation of teaching toolkit with 2 current undergraduate students  

• Toolkit includes visually appealing posters showcasing the importance of sustainability 

and ethics in mathematics, examples of real-world mathematical problems linked to these 

issues and formative practice quizzes to assess conceptual understanding

• Implemented across two large undergraduate applied mathematics modules for 800 

engineering students (Year 1 – sustainability, Year 2 – ethics)

• Embedded as asynchronous, formative resources on QMUL virtual learning platform for 

students to use alongside course content
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Module Implementation
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Before.....(pilot run)
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After…..(through co-creation!)
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Sustainability – Example Problem (Year 1)
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Sustainability– Example Solution (Year 1)
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Ethics – Example Problem (Year 2)
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Ethics – Example Solution (Year 2)
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Student Feedback Responses (Y1: n = 140, Y2: n = 188)

(2) What did you find most enjoyable or interesting about these exercises?

Sustainability: “The coloured border of both the problems and the solutions made the text easier to engage with. i 

particularly liked how the question combined mathematics with real-world issues such as gender equality in educational 

environments.”

Ethics:“I found it interesting how mathematics can be used in real-world decision-making and the ethical dilemmas that 

arise from these applications.”

(1)  Were you aware of "ethics/sustainability in mathematics" before coming across these problem exercises?

Sustainability: “I was familiar with sustainability in engineering but not in mathematics. Every time I hear about 

sustainability, I tend to focus on the design aspects. These resources helped me understand the mathematics behind 

optimising designs.’’

Ethics: “I was aware of law in mathematics however this was the first time coming across the ethics side of the subject."
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Student Feedback Responses (Y1: n = 140, Y2: n = 188)

(3) What suggestions, if any, do you have for improving these exercises?

Sustainability: “One suggestion for improving these resources would be to include more interactive elements, such as 

short videos or online simulations, to help visualise. 

Ethics: “The resources look great!! But I would suggest to include these problems in the problem-solving sessions 

because these problems help student understand the importance of ethical considerations in relation to mathematical topics.”

(4) Would you like such exercise problems to be introduced in a classroom setting e.g. in lectures or tutorials?

Sustainability:“Yes. Introducing them in lectures would help normalise the idea of diverse contributions to the 

field and make the curriculum feel more inclusive.

Ethics: “I think it would be really helpful if, in our problem-solving sessions, we added an ethical question at the end 

of each scenario. Instead of just focusing on the calculations or technical details, these questions could ask us to think 

about the real-world impact of our decisions.’’
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Student Feedback Responses (Y1: n = 140, Y2: n = 188)

(5) These resources made me want to learn more about sustainability/ethics in mathematics or its impact in the real 

world. Choose the most appropriate response.
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Formative Practice Quiz

• Introduced in 2025-26 implementation 

in response to student feedback 

from previous years

• Designed to capture students’ 

understanding of sustainability and 

ethics in mathematics.
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Quiz Performance (Y1: n = 140)

7
11

52

70

Score 0 1 2 3 4 5 6 7 8 9 10 

Frequency 0 0 3 2 2 4 7 18 34 68 2 

Relative 
Frequency 

0% 0% 2% 1% 1% 3% 5% 13% 24% 49% 1% 

 

▪ Quiz results indicated a strong 

overall understanding of the poster 
material. 

▪ Out of 140 students, approximately 

74% achieved a score of 8 out of 10 
and more.

▪ High scores suggest students read 

the posters thoroughly and engaged 
meaningfully.

▪ Overall, the practice quiz successfully 

increased engagement and reduced 
superficial interaction.
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Analysis of Student Feedback 

• Most students were not aware of sustainability or ethics in mathematics but found them 
interesting and relevant once introduced.

• Students enjoyed integration of sustainability and ethics in mathematics, through real-world 
scenarios

• Students appreciated the clear layout, simple explanations, and step by step solutions, 
which made the material easier to understand.

• Several students suggested adding more videos, quizzes, visuals and discussion-based 
activities to improve engagement and learning.

• Some liked the idea of using the material in lectures or problem sessions, while others 
preferred it as optional content.
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Concluding Remarks and Next Steps 

• As educators, we have a responsibility to equip students with the tools to address 
global challenges by embedding sustainability, societal and environmental issues into the 
mathematical curriculum.

• Next steps for project: incorporate feedback received from students and make tweaks to 
toolkit for future deployment.

• Prepare and submit a case-study paper to a mathematics education journal (MSOR 
Connections) to share the aims, approach, and outcomes of this project.
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Thank you for your time!

Scan to access QMUL resources
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