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Diversity in STEM: An Overview

• Why do we need it?

• How did I embed it in my modules?

• What did students say and what impact it did it have?

• Conclusion remarks and next steps
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Need for Diversity in STEM

• STEM subjects usually taught through memorisation and repetitive application of formulae

• Often limited emphasis on historical aspects and contributions by diverse individuals

• If done, mostly confined to white, male, European mathematicians/scientists/engineers

• Consequently, very few students relate to these STEM figures (no role models)

• Adds to the stigma that studying STEM is esoteric, inaccessible and difficult
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How did I embed it in my modules? 

• Student-staff co-creation of teaching toolkit with current undergraduate students

• Teaching toolkit comprising short biographies and visual posters of both historical and 

present-day 'STEM champions' from diverse and under-represented backgrounds 

(e.g. African, Islamic, Asian, female, disabled, LGBTQ, those with non-traditional pathways)

• Implemented in two large (300-400 students each) first and second-year 

undergraduate applied mathematics modules for engineering students 

• Embedded as asynchronous non-assessed resources alongside course content

https://www.qmul.ac.uk/queenmaryacademy/students/co-creation/
https://www.qmul.ac.uk/queenmaryacademy/students/co-creation/
https://www.qmul.ac.uk/queenmaryacademy/students/co-creation/
https://www.qmul.ac.uk/queenmaryacademy/students/co-creation/
https://www.qmul.ac.uk/queenmaryacademy/students/co-creation/
https://www.qmul.ac.uk/queenmaryacademy/students/co-creation/
https://www.qmul.ac.uk/queenmaryacademy/students/co-creation/
https://www.sems.qmul.ac.uk/content/edi/educationresources/files/Diversifying_and_Decolonising_the_Curriculum__SEMS_SMS_V7.pdf
https://www.sems.qmul.ac.uk/content/edi/educationresources/files/Diversifying_and_Decolonising_the_Curriculum__SEMS_SMS_V7.pdf
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Student Feedback Survey Responses

(1) Were you aware of any diverse mathematicians before coming across these biographies?

“Before reading these biographies, I was not aware of any diverse individuals within the STEM sector. The large majority

of mathematicians/scientists/engineers that I knew were of white-European origin.”

“I was not aware of the diversity in the STEM industry. As a person of ethnic minority studying engineering, I was pleased 

to see representation in this industry."

“I was surprised that I never heard about Gladys West (African American mathematician) or the six ENIAC (Electronic 

Numerical Integrator And Computer) women programmers”.

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

“I like that it shed light on people who deserved as much recognition as their more famous counterparts. It is 

heartening to see their stories being actively searched for despite falling towards obscurity for decades."

“I found it interesting to learn about the challenges women faced in the academic world and how much harder they 

had to work than their male counterparts in order to be recognised for their achievements.”

“The video QR codes, achievement sections, quotes, and cohesive theming between the different people is what 

stood out to me the most.”

“How these resources bring together rich, multi-dimensional narratives of individuals whose technical achievements 

are interwoven with their personal journeys and societal impact.”
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Student Feedback Survey Responses
(3) Have these biographies made you want to learn about the contributions of diverse mathematicians? 

“Yes - these biographies highlight the rich and varied contributions of individuals from diverse backgrounds in STEM, 

underscoring the importance of inclusivity in science and mathematics. Each story brings a unique perspective, showing 

how overcoming personal and societal challenges can lead to significant advancements in their fields.”

“Yes, it makes women motivated as we rarely hear about their contributions in STEM, so reading these biographies made 

me very proud.”

“I do not particularly want to learn more about people only based on their diversity, I would rather learn about 

individuals that are committed to their field and passionate about their jobs and life regardless of their ethnic background. "

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

“Yes, it would be nice to mention the contributions from individuals not recognised in history . For example, if we had a 

classical mechanics lesson, Sofia Kovalevskaya’s work on the spinning top could be mentioned.”

“I suggest incorporating elements such as discussion prompts or quizzes to increase user interaction significantly. 

Additionally promoting a section dedicated to STEM projects could drive community engagement and participation.”

“A quick mention and short introduction would be enough and students can use their own time to check out the 

resources available.”
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(5) These resources made me want to learn more about diversity in STEM. Choose the most appropriate response.

Student Feedback Survey (n = 196)
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Analysis of Student Feedback

• Most students had not previously heard of diverse STEM individuals (if at all, only in a 

secondary school setting, not at university – usually also through films and books)

• Minority and female students resonated more strongly and motivated by materials

• Suggestions to increase engagement through discussion forums, quizzes and projects

• Most students highlighted strong need for such resources, respite from technical content

• Would like embedded in class in a relevant and limited manner
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QMUL-OU Student Focus Group Findings (n = 10)

(1) In what ways would you like to see diversity emphasised?

• introduce in lectures in a relevance-focused manner (e.g. formative Kahoot quizzes)

• more conversation needed to supplement developed resources (e.g. posters, videos, speakers)

• link in with professional STEM skills courses at university (e.g. reading week, advisor sessions)

(2) Are there ways in which emphasis on diversity is unhelpful?

• present individuals as humans, in a celebratory, yet realistic manner

• mention challenges faced to give students a sense of identity, avoid controversial parts as taglines, 

• Little and often could be the better approach (gradual changes vs. aggressive pushes)

(3) How can these resources help you be a better mathematician/engineer?

• inclusivity very important for group dynamics and teamwork 

• very important to educate students to be more empathetic and accepting of diversity

• help in reducing sexism in workplace, spreading cultural awareness and religious tolerance

(4) Should these resources form part of any assessment?

• no, as becomes a ’one-time thing’ rather than an ongoing discussion (formative > summative)
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Impact Highlights of Project

• Increase in module student satisfaction results over 2 years (from 67% to 82%)

• Student-staff joint presentation and panel at QMUL Inclusive Scholarship workshop

• Presentation with students at Posters in Parliament event at the House of Commons

• Poster received ‘Best Innovation Poster Award’ at the QMUL Festival of Education

• Part of UK History for Diversity in Mathematics Network’s online repository to share
resources with other staff (internal and external)

• Student co-creators awarded QMUL Student Enhanced Engagement and
Development Award for contributions to curriculum and educational development

• Work nominated for QMUL Education Excellence Award and to be part of larger Science 
and Engineering Faculty’s university-wide QS Reimagine Education Awards submission

https://mathshist4edi.wp.st-andrews.ac.uk/
https://mathshist4edi.wp.st-andrews.ac.uk/
https://mathshist4edi.wp.st-andrews.ac.uk/
https://mathshist4edi.wp.st-andrews.ac.uk/
https://mathshist4edi.wp.st-andrews.ac.uk/
https://mathshist4edi.wp.st-andrews.ac.uk/
https://mathshist4edi.wp.st-andrews.ac.uk/
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Conclusion and Next Steps

• Complete analysis of focus groups discussions (audio transcription, thematic analysis)

• Submission of a mathematics education journal research paper (with Open University)

• Iterate toolkits based on feedback, explore possibility of video interviews

• In-person discussion sessions with all students in ‘Reading/Skills Week’ 

• Expansion of resources to global context (TNE education campus in China)

QMUL Toolkit (Dr. Rehan Shah): ‘Making diversity count’: inclusivity in STEM curricula

https://www.sems.qmul.ac.uk/staff/r.shah/research/impact/
https://www.sems.qmul.ac.uk/staff/r.shah/research/impact/
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Thank you for your time!

Please feel to get in touch with me at rehan.shah@qmul.ac.uk

mailto:rehan.shah@qmul.ac.uk

	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14

