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Decolonising STEM: Principles and Practical Examples

What is meant when we hear the term ‘decolonising STEM'? It is not always obvious
or clear what decolonising STEM might mean and how we might implement change.
The following provides a few principles for engaging with the question of
decolonising STEM as well as practical examples and links to how decolonising STEM
is either being undertaken or might be undertaken in higher education contexts.

A few very broad guiding principles are important to recognise and work with when
thinking about and discussing decolonising STEM.

o First, 'decolonization' and ‘decolonising’ mean many inter-related things, from
diversifying authorships on syllabi (i.e., reflecting a diversity of race, gender, and
geographical scholarships), to reflecting on diversity of staff and students in
schools and departments, to broadening the critical content of units and courses,
to thinking about how the politics of knowledge production shapes the worlds we
live in (put simply: what are the means and ends of what counts as knowledge?).
Thinking about who produces knowledge, what counts as knowledge, where and
how knowledge is produced, and to what ends knowledge is put, are all part of
thinking about decolonising knowledge production in STEM.

¢ Second, decolonising curricula or disciplinary knowledges does not happen all at
once. It needs to come gradually and with reflection and dialogue. Some changes
are relatively easy and can happen quite quickly, like reviewing syllabi and
diversifying authorships or including course content examples to recognise the
breadth of scholarships (historically and geographically) relevant to a discipline.
Others like rectifying structural inequalities and inequities in schools and research,
or debating what counts as either reliable knowledge or the responsible ends to
which knowledge is put, are both harder and more complex. These latter are
questions with which universities are very familiar. The challenge of decolonising
work is, however, to turn the critical lens on ourselves as western knowledge
producers. We are NOT inviolable, and we do NOT have an inalienable right to
carry out research. The point is to address the importance of both simple and
more complex challenges, and to recognise that while they can happen together,
they will also inevitably happen at different rates, intensities, and speeds..

e Third, one size does not fit all. Decolonising chemistry will mean something quite
different from what decolonising mathematics or physics or environmental
science, etc. will mean. Decolonising will also be different depending on the
contexts and settings within which the conversations take place. Some schools
and disciplines might be further along or more attuned to the process than others.




o Which leads to the Fourth principle: the above can only happen with open and
honest conversation and dialogue. Having the conversation is important. It is also
important to have the conversation with the academic and administrative staff and
the different constituencies of students within your specific discipline and school.
Different constituencies and interests will bring important insights and experiences
to the decolonising conversation.

Examples of a few simple things you can do and/or things that others are doing:

1. Review syllabi and reading lists to consider, how you can increase the racial, gender,
and geographical diversity of scholars listed as necessary and recommended. Are there
scholars of colour whose work can be included? Women? Are reading lists comprised of
scholarship from, predominantly, the Global North (i.e., Europe and North America)? Can
Southern scholars and institutions, their work, and ideas be included? Why or why not?

2. Consider how specific examples are used in lectures, seminars, labs, etc. Question
how can we make representation in the curriculum diverse? For instance, when
highlighting a particular contribution or theorist within STEM, seek examples beyond
those given in the Global North. By tying in international and indigenous examples you
are expanding on the scope of information presented to students thereby diversifying
their readship.

3. Consider how specific disciplinary history is taught. Often the history of science is
taught in a way that centres the production of science (and thereby reliable knowledge)
on the West and Europe. Other histories and contributions are framed as influencing this
western production, as in ‘Islamic mathematics' influenced the West, or 'Egyptian
mathematics' influenced the West, etc. Consider framing these not as influences but as
sciences and histories of knowledge in their own right. How is the history of your
discipline taught? Who is included and who is excluded? How can its history be narrated
in less exclusionary ways? Who, traditionally excluded, can be included? For example:
rather than tell the story of lightbulb chemistry around Thomas Eddison, tell it around
Lewis Latimer.

4. \What often gets classed as ‘native’ knowledge is similarly marginalised as ‘influencing’
a dominant approach or world view. But consider how, for instance, pre-colonial
astronomies were not exotic yet highly sophisticated and practical observational means
for things like navigation, crop management, and telling time. How can teaching them,
on their own terms, shape the meaning and scope of astronomy? See the work of Prof.
Rangi Matamua, (Waikato) for exemplars.



https://grist.org/climate-energy/meet-lewis-latimer-the-african-american-who-enlightened-thomas-edison/
https://e-tangata.co.nz/korero/rangi-matamua-matariki-and-maori-astronomy/

Or, consider how indigenous knowledge of, and approaches to, plants, ecology, and the
environment might re-frame both ecological understanding but also approaches to
environmental policy. See the work of Prof. Robin Wall Kimmerer (SUNY) for exemplars.
Or consider how climate science often depends upon place-based Indigenous
knowledges. See, for example, Ford et al., 2019 in Nature Climate Change and
discussion articles in Nature ._

5. The politics of scientific knowledge, its making, and circulation provides much of the
focus for decolonising efforts. Questions of politics are not separate but parallel to
science itself, and they are integral to how and why science is done. Consider the
following as examples of things to be discussed and critiqued:

a. Patenting of processes and products. Who benefits from invention, how, and why?
There are many, many examples; see, for ex. a recent 2019 project at the Max Planck
Institute for the History of Science or Leary 2014.

b. Research ethics. How, for instance, does fieldwork need to navigate questions of
territory, sovereignty, co-production, and access. Increasingly, Indigenous governance
bodies require scientific researchers to negotiate access and rights. See the Inuit Tapiriit
Kanatami's National Inuit Strategy on Research (2018). Or, concerns around the building
of telescopes on Mauna Kea in Hawaii.

c. Often, more traditional critical and decolonising questions address the ends and
means to which scientific knowledge is put. Consider, for instance, how, for example,
geological or forestry science are implicated in resource production and extractionism
(timber, minerals mining, fracking, oil and tar sands, etc). What legal inventions and
structures like property, access rights, removals, etc. are part and parcel of generating
research and applying its outcomes in processes like commodification, resource
extraction, etc.? (Ex. How does a forest become timber? How does a mountain become
a lithium reserve?). Questions about the ethics and productivist approaches to the ends
of knowledge need also to address colonial histories and on-going legacies. See, for e.g.
Camprubi and Johnson 2016 or Yanez et al. 2019, but there are thousands of examples
in the literature going back decades.

d.Part of decolonisation is expanding our understanding the social impact of STEM
today. If parts of your STEM course cannot be decolonised directly or obviously consider
the social justice impact of your work. For example, how does changes in climate impact
air pollution in Nigeria or how will climate change impact flooding in Bangladesh?
Consider how your scientific work impacts those around the globe so that students can
contextualise its positionality in the world. This can be done from biological labs to
mathematical equations.



https://www.esf.edu/faculty/kimmerer/
https://www.nature.com/articles/s41558-019-0435-7
https://www.nature.com/articles/d41586-019-02571-y
https://www.nature.com/articles/d41586-019-02571-y
https://www.mpiwg-berlin.mpg.de/research/projects/empires-useful-knowledge-colonial-patent-systems-atlantic-world-1750-1930
https://www.elgaronline.com/view/edcoll/9781781955444/9781781955444.00017.xml
https://www.elgaronline.com/view/edcoll/9781781955444/9781781955444.00017.xml
https://www.itk.ca/wp-content/uploads/2018/04/ITK_NISR-Report_English_low_res.pdf
https://www.nature.com/articles/d41586-020-00076-7
https://www.anthropocene-curriculum.org/contribution/deserts-the-geopolitics-of-geology
https://www.researchgate.net/profile/Gabriela-Alonso-Yanez/publication/331219350_Pathways_to_sustainable_futures_A_Production_Pedagogy_Model_for_STEM_Education/links/5e38d55d299bf1cdb90af2aa/Pathways-to-sustainable-futures-A-Production-Pedagogy-Model-for-STEM-Education.pdf
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¢ Decolonising the Curriculum Project: Through the Kaleidoscope (Kent
University)
https://decoloniseukc.files.wordpress.com/2019/03/decolonising-the-
curriculum-manifesto.pdf

¢ The need for cell lines from diverse ethnic backgrounds for prostate
cancer research, https://pubmed.ncbi.nlm.nih.gov/31520083/

e Disparities in prostate cancer incidence and mortality rates: Solvable or
not? https://pubmed.ncbi.nim.nih.gov/31702061/

e Sex bias in preclinical research and an exploration of how to change the
status quo,https://pubmed.ncbi.nim.nih.gov/30418665/

¢ NHS pulse oximeters fail black patients and must be replaced, say
doctors, https://www.telegraph.co.uk article

Recommended Books
¢« Why I'm no longer talking to white people about race by Reni Eddo-lodge

¢ Decolonising the University Edited by Gurminder K. Bhambra, Dalia
Gebrial and Kerem Nisancioglu

¢ Natives: Race and Class in the Ruins of Empire by Akala
¢ Black and British: A Forgotten by David Olusoga
¢ Brit(ish): On Race, Identity and Belonging by Afua Hirsch

e The Good Immigrant by Nikesh Shukla
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