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These guidelines reflect our current understanding of identities and mathematics education design,
but of course are not exhaustive and to that end will remain in some sense ‘draft’. We recognise that
we can and should return to them iteratively as new research and new understandings in this area
arise. We also recognise the limitations of our own expertise and lived experience in many areas of
Equity, Diversity, Inclusion and Belonging (EDIB) and therefore recommend ensuring explicit provision in
budgets and timelines for engaging a professional sensitivity consultant fo support both the quality of
the design oufput and the long-term development of designers in this area.

1. General design principles

Mathematics (and mathematics education) is not neutral, apolitical, or value-free; all design decisions
have inbuilt assumptions, implications and consequences which affect how people see the practice
of mathematics, who is allowed to access it, and what kind of behaviour the mathematical
community values.

Different communities have been marginalised with respect to their position in the world and
specifically through and in mathematics learning, and decisions made around mathematics
education resource design can perpetuate this or challenge it.

Identities (personal and social ideas of who a person is or is constructed to be) are intersectional, and
marginalisation in particular can affect people in intersectional ways.

Generally, questions, items and tasks with human contexts will have space for inferred ideas about
identities, cultures and relationships and decisions related to these contexts are consequential. Be
aware of and account for a bias towards perceiving White cis heteronormativity as neutral. Aim to
design identity markers mindfully and as background, not the focus —i.e., there is no need to alter the
course of the question, item or task significantly to make it ‘about’ the inclusive context. Aim not to
perform inclusivity, but to consider how those reading and using the material may feel seen, included
and represented — quietly and without fanfare.

The intention is not that EDIB concerns obscure or overwhelm the mathematical intent but that the
micro-decisions related to the chosen context are taken with attention fo EDIB consequences.
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Images, language, and use of data are all important elements of design; they therefore should all be
considered carefully as communicating the values and assumptions underlying the design output.

2. Images

J Be intentional about designing images — for example, not just haphazard choice of clip art
or ‘looks fine' — considering the assumptions inherent in visual identity markers that people
might associate with gender, ‘race’, age, sexuality, etc., and what stereotypes this might
perpetuate.

J Avoid unnecessary exaggerations, one-note depictions, stereotypes, caricatures and
cultural clumsiness — for example, big pink bows or eyelashes to denote femininity; use of a
walking stick fo denote age; only denofing disability with the use of a wheelchair.

J Take opportunities to problematise and ask questions of stereotypes of femininity and
masculinity, and represent nonbinary identities (those which are outside of the idea of a
simple male-female binary).

J Consider not just diversity of representation, but what actions or attitudes those
represented are enacting; for example, whether the figures are passive or active,
explaining or being explained fo.

J Avoid tfokenism — just placing a single image of a member of a marginalised identity group
somewhere is insufficient.

. Be aware that real identities overlap; equally, placing one image with ‘all’ minoritised
identity markers combined in order to ‘do’ diversity is not sufficient.

. It is not just entire human figures that may be read as particular identities — use

opportunifies to make design decisions when human-type characteristics are used on non-
human entities (e.g., animals, aliens, etc.) and where individual body parts are used (e.g.,
hands may have rings, nail polish, etc.).

3. Language

U Avoid unnecessary exaggerations, stereotypes, caricaftures and cultural clumsiness when
using language, in particular when describing people or using adjectives; if a word is only
ever used for one group of people, don't use it.

J Don't always align an assumed gender with an image — use the singular ‘they’ unless you
are sure or infend a figure to have a particular gender.
J Don't assume or exclusively stick to heteronormative relationships/families but keep these

relationships in the background unless there is a good reason not to; for example, a
question with a family in it could allude to the family setup having two female parents and
an adopted child.

J When wrifing about other people’s thinking in order to critique it, be particularly careful
about who is ‘incorrect’ in their thinking in relation o stereotype threats in mathematics.

. Actively identify opportunities to design questions to focus on EDIB issues — for example,
wage gaps.
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J Be particularly careful when using analogies, metaphors, and role models in various
historical contexts; for example, the use of slavery as a metaphor or the role of eugenics in
the careers of statisticians such as Galton.

J When giving names of mathematical objects, theorems, or ideas, fry to give multiple
names, not just those which privilege White Western mathematical viewpoints (for
example, Yang Hui's friangle, or the Khayyam triangle, or Pascal's triangle).

4. Data
J EDIB issues apply to both the use of data within assessment or tasks and the generation of
data in terms of questions asked and information collected about individuals and groups.
U Be aware that data are a product of many biases at many stages and be aware of

‘mathwashing’: the tendency to ascribe neutrality or legitimacy to data, forgetting that
they have been collected, collated, analysed and reported by humans.

J Be careful not to reinforce a particular narrative by focusing on the counternarrative; for
example, focusing on crime rates among young Black boys.

. Be particularly aftentive to what questions are you asking, what you are ‘measuring’ and
the inherent assumptions in the model/s used.

J Don't design questions based on the mutual exclusivity of binary gender.

J Use a standard infroduction for dealing with real-life data sets encoding complex

characteristics through narrow categories; for example, binary notions of gender as a sex
variable could be infroduced by ‘Research suggests gender is not binary and the
categorisatfion of it in this data set may erase or minimise gender identities.’

. Explicitly encourage students to critique the binary categorisation of sex as a unit of
analysis.

. Don't categorise any data by sex unless there is a good reason to do so.

. Don’t always default to comparison between two categories, and in particular male vs

female — not only is this reliant on notions of binary gender but also realistic data commonly
compares across multiple categories.

. Explicitly encourage students to critique false dichotomies/mutual exclusivities.

. Design questions explicitly to critique grouping and categorisation that erases individuality
and suggests homogeneity; for example, use of ‘BIPOC’ or ‘BAME’ dafta.

J Avoid questions with harmful superficial associations, in particular where the meaningful

statistical work needed to investigate the deeper issues may be beyond students’ current
capabilities, or insufficient fime is given to exploring the issues in detail; for example,
‘associations’ between IQ and ‘race’.

© Cambridge Mathematics 2022

M g8 UNIVERSITY OF B UNIVERSITY OF
S';:l{r%zsm Esls{&la!s)asﬁg' Q) CAIMfBRE DGE § }CAIMRE?.IDGE
Faculty of Mathematics Faculty of Education



CAMBRIDGE
JMathematics

Bibliography

Clayton, A. (2020, October 27). How eugenics shaped statistics. Nautilus.
http://nautil.us/issue/92/frontiers/how-eugenics-shaped-statistics

Evans, L., & Moore, W. L. (2015). Impossible burdens: White institutions, emotional labor, and micro-
resistance. Social Problems, 62(3), 439-454. https://doi.org/10.1093/socpro/spv00?

Gillborn, D. (2008). Coincidence or conspiracy? Whiteness, policy and the persistence of the
Black/White achievement gap. Educational Review, 60(3), 229-248.
https://www.tandfonline.com/doi/abs/10.1080/00131910802195745

Hoftinger, S. N. (2016). Inventing the mathematician: Gender, race, and our cultural understanding of
mathematics. Suny Press.

Martin, D. B. (2009). Researching race in mathematics education. Teachers College Record, 111(2),
295-338.
https://www.researchgate.net/publication/356337021 Researching Race in Mathematics Educ
ation

Martin, D. B. (2012). Learning mathematics while Black. Educational Foundations, Winter-Spring, 47-66.
https://www.academia.edu/1495695/Learning mathematics while Black

Raju, C. K. (2017). Black thoughts matter: Decolonized math, academic censorship, and the
“Pythagorean” proposition. Journal of Black Studies, 48(3), 256-278.
https://doi.org/10.1177/0021934716688311

Rycroft-Smith, L., & Andre, G. (Eds.). (2019). The equal classroom: Life-changing thinking about gender.
Routledge. https://www.routledge.com/The-Equal-Classroom-Life-Changing-Thinking-About-
Gender/Rycroft-Smith-Andre/p/book/2781138491021

Saini, A. (2020). Superior: The return of race science. Fourth Estate.

Yeh, C., & Rubel, L. (2020). Queering mathematics: Disrupting binary oppositions in mathematics pre-
service feacher education. In N. Radakovic & L. Jao (Eds.), Borders in mathematics pre-service
feacher education (pp. 227-243). Springer.
https://www.academia.edu/42249651/Queering Mathematics Disrupting Binary Oppositions in
Mathematics Pre service Teacher Education

Global Education Monitoring Support Team. (2016). Textbooks pave the way to sustainable
development [Policy paper 28]. UNESCO. htips://unesdoc.unesco.org/ark:/48223/pf0000244777

© Cambridge Mathematics 2022

i g8 UNIVERSITY OF 53 UNIVERSITY OF
S';%ME&I.BS&E ¥ CAMBRIDGE ": CAMBRIDGE

Faculty of Mathematics Faculty of Education


http://nautil.us/issue/92/frontiers/how-eugenics-shaped-statistics
https://doi.org/10.1093/socpro/spv009
https://www.tandfonline.com/doi/abs/10.1080/00131910802195745
https://www.researchgate.net/publication/356337021_Researching_Race_in_Mathematics_Education
https://www.researchgate.net/publication/356337021_Researching_Race_in_Mathematics_Education
https://www.academia.edu/1495695/Learning_mathematics_while_Black
https://doi.org/10.1177/0021934716688311
https://www.routledge.com/The-Equal-Classroom-Life-Changing-Thinking-About-Gender/Rycroft-Smith-Andre/p/book/9781138491021
https://www.routledge.com/The-Equal-Classroom-Life-Changing-Thinking-About-Gender/Rycroft-Smith-Andre/p/book/9781138491021
https://www.academia.edu/42249651/Queering_Mathematics_Disrupting_Binary_Oppositions_in_Mathematics_Pre_service_Teacher_Education
https://www.academia.edu/42249651/Queering_Mathematics_Disrupting_Binary_Oppositions_in_Mathematics_Pre_service_Teacher_Education
https://unesdoc.unesco.org/ark:/48223/pf0000246777

	Draft guidelines for assessment and resource design in mathematics education
	1. General design principles
	2. Images
	3. Language
	4. Data
	Bibliography


