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Abstract

Scientific advances are historically linked to colonial actions of past empires resulting in
knowledge production biased towards the West with minimal representation of scholars of
other ethnicities than White in science curricula in Higher Education (HE). Calls to decolo-
nise science curricula seek to diversify content by acknowledging the role of racism and priv-
ilege in the history of science, aiming at creating a HE that is less isolating for minoritised
ethnicities and feels welcoming to students of all identities. This case study explored science
teaching staff’s familiarity with and misconceptions of decolonisation at a UK HE institution
using an online questionnaire. We further assessed participants’ perceptions of barriers,
benefits and risks, training needs, and preparedness to take actions in their teaching. We
found that a majority of participants had a positive disposition towards decolonising their
teaching, but that critical misconceptions, e.g. linking decolonisation to ‘cancel culture’ and
‘colour-blind’ behaviour were common, while important barriers, e.g. a lack of training and
constraints on time, halt progress. We provide specific recommendations for staff training
and a brief historical background relevant to life sciences. By supporting teachers, that train
future generations of scientists, to decolonise the curriculum we can improve equity in HE,
academia, and society.

Introduction

Recognised scientific practises are shaped by ever-changing paradigms that are intimately
linked with constantly changing socio- and geo-political landscapes [1-3]. Major scientific
developments have, through history, often been motivated by political, religious, or moral con-
victions of the time, and in particular the colonial expansions of British and other European
empires have had substantial impacts on scientific knowledge production, dissemination, and
access to that knowledge [2, 4, 5]. In this way, colonial legacies contribute to current global
inequalities on multiple axes: strong biases still exist based on heritage, citizenship, gender,
sexual orientation, (dis)ability—and more—in access to, and progression within, higher
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education and academia, and in representation in scientific publications and science curricula
[1-3, 6]. Decolonisation of scientific practises, as one strand of global Decolonisation, aims to
break down existing structures that perpetuate inequalities and privilege, to ensure that all
demographics are included and represented, that historical legacies are acknowledged, and
that science is accessible to all [2-5, 7, 8]. However, to successfully decolonise scientific prac-
tises in the longer term, the science curriculum used to educate and train future generations of
scientists must also undergo decolonisation. This is a major undertaking that requires science
teaching staff at Higher Education (HE) institutions to be familiar with the past and current
intimate links between inequity and science, while also feeling prepared and comfortable tak-
ing steps towards decolonising their teaching and learning content and delivery.

Aims and scope

In this study we aimed to explore the disposition of HE teaching staff towards decolonising the
science curriculum using a medium-large sized university in England as a case study. Using an
online questionnaire, we investigated staff members’ i) familiarity with and misconceptions of
decolonisation; ii) preparedness to take actions towards decolonising their teaching and con-
tent delivery; iii) perceptions of the benefits and risks associated with decolonisation; iv) per-
ceived barriers preventing them from decolonising their teaching; and v) perception of which
areas of training in relation to decolonisation might be beneficial for themselves and others.
We further tested whether age, gender and scientific discipline could predict various aspects of
staff members’ disposition towards decolonisation. We use the results to propose specific rec-
ommendations for relevant staff training. While a case study does not allow us to universalise
our findings, we argue that our recommendations are relevant for similar institutions in the
UK and beyond who are at a relatively early stage in undertaking a critical review of their cur-
riculum through a decolonial lens.

In the next section we describe and define decolonisation in relation to UK HE science cur-
ricula. After that, we briefly outline the historical background to the need for decolonising the
sciences. We do this, firstly, to describe the social, educational and scientific paradigm under-
pinning the development and construction of UK universities and Western knowledge pro-
duction: a paradigm in which human beings were seen as unequal and qualitatively different;
where characteristics including biological sex, skin colour, cultural norms, physical and/or
intellectual abilities determined individual status and ‘worth’ in society. Secondly, we do this
to emphasise how recent this paradigm was the norm in Western society, accepted, and cham-
pioned by scientists, educators and politicians, and how deeply embedded structural inequality
is within the fabric of UK HE institutions.

Defining decolonisation

Decolonising the curriculum is one strand of socially just education that aims to create an
inclusive and enabling learning space and education for all students, improving student expe-
rience, wellbeing and feelings of belonging. A decolonised science curriculum frames scientific
advances in their historical context, while acknowledging the people(s) who have not been
given appropriate credit for their contributions. In the process, the racial hierarchies upon
which science has been built and the sometimes racist or discriminatory motivations behind
scientific research themes are exposed. Such a curriculum is meant to critically address White
privilege, entitlement, inequity and racialised disadvantage [9-11]. Hence, decolonisation
involves recognising that colonialism and racism have been involved in shaping modern his-
tory and pedagogy, affecting-and at times directing-knowledge production and scientific dis-
coveries [4, 6, 10, 12-14]. It is important to stress that the aim of decolonising the science

PLOS ONE | https://doi.org/10.1371/journal.pone.0312586 November 27, 2024 2/23


https://doi.org/10.1371/journal.pone.0312586

PLOS ONE

Attitudes to decolonising the science curriculum in UK HE

curriculum is addition rather than subtraction: to discuss the biases and inequalities associated
with science production and to add context and historical background to scientific advances.
The tabloid media in the UK are known to portray decolonising efforts as attempts to censor
out seminal scientific discoveries credited to scholars with racist views or motivations. How-
ever, this is a misconception. The decolonisation literature clearly calls for explicitly acknowl-
edging traditional scholars’ privilege, biases and motivations rather than removing their
contributions from the curriculum [1, 2, 5, 9, 15].

Decolonisation is meant to benefit all students, not just those who are historically margina-
lised, preparing everyone for a modern, multi-cultural world, where privilege and entitlement
is increasingly challenged. Such efforts aim to ensure that all students see themselves in their
education, and feel some level of ownership over the knowledge they learn, while educating
everyone-no matter their genetic or cultural heritage-to the best of their abilities [9, 10]. It fur-
ther improves literacy and awareness of global inequalities in scientific knowledge production
and equips future generations of scientists with tools to conduct scientific research that is
more inclusive, equitable and just. Current curricula can be considered unrepresentative and
privileged, because they selectively construct teaching that exclude certain marginalised narra-
tives and perpetuate advantage and progression of particular groups. Such curricula can feel
inaccessible to students who cannot identify with the narratives presented, leading to feelings
of isolation and a lack of belonging for students of marginalised identities [6, 16, 17]. Anti-rac-
ist and decolonising activities introduced into teaching and learning spaces can be rewarding
and empowering for both students and educators. However, in order for efforts to be impactful
and increase students’ feelings of belonging and ownership, teaching staff need to feel comfort-
able discussing emotive concepts like racism and privilege and be equipped with skills and
tools to navigate such sensitive topics [18-21].

Decolonisation and inclusive, equitable teaching practises are in focus at an increasing
number of UK universities, but the process is slow and efforts vary greatly in their scope and
impact [14, 21, 22]. This is due to multiple factors which include confusion about what decolo-
nisation actually means, which terminology is appropriate to use, which actions are necessary
and impactful, and what the success criteria look like [9]. Perceived links between decolonisa-
tion work and activism, controversy and radicalism might also be a factor in the pace of change
and uncertainty among HE teaching staff and management [5]. This is potentially com-
pounded by the misconception that decolonisation entails censoring important Western con-
tent and replacing it with non-European content (promoting a so-called ‘cancel culture’),
while it truly is about adding context rather than removing content [1, 9]. Other misconcep-
tions may relate to the concept of ‘colour-blindness’ as a form of meritocracy associated with
the conviction that if everyone is treated equally, everyone will have equal chances [10, 11, 23,
24]. In other words, the idea that if teaching staff simply provide the same teaching and level of
support to all students, irrespective of their skin colour, ethnicity and cultural background,
then students will have equal opportunity to achieve. This is inadequate because it does not
recognise the realities of structural and societal inequalities, birth advantage and disadvantage,
and the cumulative impact of these upon students’ lived experiences [25]. Furthermore, this
conviction ignores issues of additional learning tax where minoritised students may need to
invest more energy and labour than more privileged counterparts in order to experience physi-
cal and emotional safety, belonging and wellbeing, before attention can be focused on educa-
tion [26]. Hence, different students will need different forms and levels of support throughout
their degrees, in response to inequalities embedded within society and educational systems [7,
11, 23]. Furthermore, embracing ‘colour-blindness’” in HE disregards important aspects of stu-
dents’ identities [10].
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Brief historical background to the need for decolonising science

Britain began colonising North America in the sixteenth century, and continued expanding its
empire around the globe for four hundred years. Concurrently, several other European
empires, including the French, Dutch, Portuguese and Spanish each colonised major parts of
the world, in particular the Americas and the Global South. The British and other European
empires formally ended in the second half of the twentieth century, although a number of
Western powers including the UK and United States continue to have small imperial holdings
[27-29]. At this point power-dynamics in favour of the Global North were firmly established,
not only with regards to political and socio-economic imbalances, but also in terms of science
[5, 27]. Throughout our colonial history, scientific advances were continuously made as a
direct result of the exploitation of imperial colonies, with credit given only to the White, male
authors of scientific discoveries [5, 12, 13]. Sometimes these ‘discoveries’ were based on indige-
nous horticultural traditions, folk knowledge, and agricultural and medical practises in the col-
onies [27]. Although scientific advances were implemented in imperial colonies, non-
Europeans were actively discouraged from gaining scientific and technological expertise. This
meant that ‘White’ settler colonies, such as those in Australia and north America, were able to
obtain scientific independence from Britain much earlier than other colonies, such as those in
India and tropical Africa [27].

During the eighteenth and nineteenth centuries many scientists and scholars aimed to cate-
gorise humans into distinct ‘races” according to physical characteristics, linked these differ-
ences to perceived intellectual capabilities, and ranked them. For example, Carl Linnaeus, the
eighteenth-century Swedish botanist known as the “father of modern taxonomy’ divided
human races into a hierarchy of sub-species with White Europeans at the top, and then red
Americans, yellow Asians and black Africans in descending order below [27, 30, 31]. These
hierarchies of human ‘races’ were used to justify the colonial enterprise already ongoing. This
included the lucrative trade in enslaved human beings [32, 33], genocides, exploitations, and
expulsions of perceived ‘inferior’ colonised populations, confirming the ‘superiority’ of White
Europeans [27, 30]. The division of humanity into such qualitatively distinct ‘races’ were only
abandoned by scientists in the late twentieth century as we have come to understand that the
majority of human variation is cultural and clinal, rather than genetically and morphologically
subdivisional [34].

Charles Darwin’s development of the theory of evolution by natural selection, published in
1859, was a direct outcome of colonial actions. Travelling aboard the HMS Beagle, Darwin wit-
nessed mass-killings of indigenous, colonised people first-hand. While Darwin struggled with
the ethics of these actions he adhered to existing racialised views of colonised peoples [30, 35].
Later, using Darwin’s published theories, his cousin Sir Francis Galton argued that human evo-
lution could be ‘sped up’ by selective breeding to ‘improve the human stock’ [36]. In 1883, Gal-
ton—who laid the foundations for correlational statistics and regression analyses, and
pioneered a range of methods in psychology—coined the term ‘eugenics’ [36, 37]. Eugenics was
concerned with improving the human species by selectively breeding individuals with ‘superior’
physical and mental traits, while preventing ‘inferior’ individuals from reproducing [38]. “The
Francis Galton Laboratory for the Study of National Eugenics’, established in 1907 at University
College London, was directed by Karl Pearson—the inventor of the p-value and the Chi-
Squared test—until 1933 [36]. Also in 1907, the Eugenics Education Society was formed in Lon-
don, to ‘further eugenics teaching at home, in the school, and elsewhere’. Membership of this
society was popular until at least 1920, with members including 29 university staff and six politi-
cians [36]. In 1925 Pearson created the scientific journal ‘Annals of Eugenics’ which still exists
and publishes today, albeit under the more palatable name ‘Annals of Human Genetics’ [39].
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The eugenics socio-political movement, mainstream in science education and research in
Western societies throughout the first half of the twentieth century [36, 40], had an explicit
focus on qualitative differences among human beings. This idea was linked with a claim that
physical, mental and moral characteristics of people were overwhelmingly hereditary rather
than determined by environmental factors. Embedded was the conviction that people classed
as being ‘feeble-minded’, criminal, ‘constitutionally weak’, blind or deaf should be prevented
from breeding [41]. These ideas were strongly supported by Sir Winston Churchill, but were
never enacted into public policy in the UK [42]. However, they did form the basis of a number
of government policies in the United States resulting in the forced sterilisations of some 60,000
people, performed mainly on poor, often African-American people in mental hospitals, before
being condemned in 1936 [40, 43]. Scientific research conducted in the US and UK in the area
of eugenics was an inspiration to Hitler [36], and even after World War II, it took some time
for eugenics to be fully abandoned. For example, University College London continued to
have a Chair of Eugenics, endowed by Galton, until 1963, the Eugenics Society changed its
name to the Galton Institute only in 1989, and UCL renamed its Galton Lecture, Pearson
Building and Pearson Lecture Theatre in 2020 after a public inquiry into their historical con-
nections with the eugenics movement [41, 44].

Hence, for hundreds of years European empires colonised and exploited indigenous popu-
lations around the globe, claimed scientific discoveries based on findings from colonised lands
and monopolised scientific and technological advances in the West at the expense of colonies
and former colonies [45]. Education, knowledge and science was reserved—until extremely
recently—for White males only [4, 12, 27]. While the first Black students—slowly-started
obtaining university degrees in the early/mid nineteenth century in the UK [46, 47], women
were awarded their first degrees from the University of London only in 1878, and from Oxford
University and Cambridge University only from 1920 and 1948 respectively [48]. Even as for-
mal European empires were ending in the second half of the twentieth century, the paradigm
of qualitative differentiation of human beings continued to place White, wealthy men at the
top of social, political and economic hierarchies as inherently ‘better’ human beings [49, 50].
Despite the widespread condemnation of the atrocities committed by Hitler and his Nazi Party
based on their beliefs of racial superiority and race hygiene, the idea of ‘race’ and racial hierar-
chies has persisted.

We now know that environmental factors are strong determinants of intelligence and
health, and while heritable genetic factors play some role in both, human populations around
the globe differ genetically more within populations than among populations [51-54]. How-
ever, harmful, racial stereotypes from the colonial age are unfortunately still prevalent today,
and are affecting students’ learning in HE [17, 55, 56]. For example, to justify slavery, Black
people were once proposed to have thicker skin and a much higher pain tolerance than White
people. This fallacy still exists in medical education today, causing students to underestimate
pain in Black patients and administer less pain relief compared to White patients [57]. Further-
more, despite the work of ‘progressive biologists’ in the UK, and within UNESCO on the inter-
national stage, in challenging ideas about races and ‘racial inferiority’, these ideas continue to
hold sway within both science and public discourse [58]. Historians, and other scholars, con-
tinue to debate exactly why this idea endures with many arguing that its persistence is linked
to its foundational role in our national and international political and economic systems [59,
60].

The result is an educational system and a science curriculum which is Eurocentric and
almost exclusively celebrates scientific discoveries by White males [4, 9]. Teaching staff in sci-
ence departments at UK universities are overwhelmingly White, and leadership roles are dom-
inated by White men [61]. This means that Black, Asian and other students from marginalised
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and minoritized demographics tend to experience a university where they are unlikely to see
themselves represented among teaching staff, among scientific research staff, and among the
scholars being celebrated in their curriculum. This is particularly true for female students from
these demographics, or individuals in other ways intersecting multiple marginalised identities
[6, 12, 13]. Such student experiences creates a barrier to feelings of belonging, and promotes a
sense of exclusion [11, 13]. In this way, teaching practises, HE pedagogies and university struc-
tures reproduce racial inequalities and White privilege and entitlement, at a systemic level [13,
26]. This is reflected in marked awarding gaps (also sometimes referred to as attainment gaps)
between White students and other ethnic minorities, with the highest gap in the likelihood of
obtaining good degree outcomes being between White and Black students [62]. While there
are a number of other important ways in which students may be disadvantaged, for example
along the lines of socio-economic background, ability, gender identity, sexuality or neuro-pro-
cessing, these are outside the scope of focus of the current study. While many of these inequali-
ties are also the result of legacies of empire, this particular study examines the imperial legacies
of racial thinking and racial inequalities. We have also used the term “White’ with a capital let-
ter to denote that we are not talking about the individual activities or culpability of those with
low melanin levels, but, instead, the functioning of Whiteness as a system of power and how it
functions within science and HE [63, 64].

Materials and methods
Study population

This case study was conducted at a medium-large sized UK university (25-30,000 students) in
the top 35 of the country’s largest HE providers (out of 285 institutions) that attracts students
from across the UK, and abroad, with the majority of students coming from Hampshire,
Greater London, West Sussex, Surrey and Kent [65]. As in most UK institutions, the majority
of academic staff members are White (at least 73.5% and likely more, with 12.6% of ethnicities
unknown in 2021/2022), with about 13.8% identifying as Black, Asian, Mixed or ‘Other’ [65].
As in other UK institutions, staff members at this university come from around the UK as well
as various European countries, with some staff members’ heritage originating in other Western
as well as non-Western countries (authors’ personal observations). Hence, the observations
from this case study are likely to be relevant to—and might even be representative of —HE
institutions in the UK more broadly, although it was beyond the scope of the current study to
evidence broader trends across the UK and beyond.

A questionnaire was constructed in Google Forms and distributed via email to all academic
teaching staff in four science-related schools, covering the fields of Biological, Earth and Envi-
ronmental Sciences, Biochemistry, Psychology, Pharmacy, Biomedicine, Geography and Geo-
sciences, at the study university in March 2022. These four school were selected as the focus of
this study was on science teaching. The remaining science-related schools at the institution
had a more health and medical focus and were not included. This is because healthcare and
medicine have a suite of additional challenges relating to the legacies of colonialism and racism
due to patient-practitioner interactions [57, 66-70].

Reminder emails were sent out after three weeks and the survey was closed in June 2022
having achieved N = 46 submissions out of a total pool of 177 academic staff members in these
four schools (i.e. representing 26% of science teaching staft).

Ethical approval

Ethical approval was obtained in line with the University of Portsmouth Ethical Approval Pro-
cesses (approval code: ED182319). The study was conducted according to the principles
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expressed in the Declaration of Helsinki. Informed consent was obtained from all participants
prior to data collection, responses were anonymous, and participants could withdraw consent
up until submitting their response.

The questionnaire

The questionnaire was comprised of five separate sections as described below (see SM1 for full
questionnaire).

Section 1: Consent. Participants were required to give consent for data sharing, and infor-
mation was given about anonymity, along with an emotional trigger warning, and details
about employee helplines.

Section 2: Participant demographics. Respondents were asked to indicate their age, gen-
der identity, ethnicity (according to [71]), number of years they had taught in HE, and to
which degrees they contributed teaching. If an approximate age group was submitted we allo-
cated an age estimate for data analyses (i.e. ‘30s’ became 35, ‘40-50" became 45, ‘50-55’ became
53, and “>60" became 65; N = 10). Similarly, we allocated an estimated number of years in HE
(‘<1’ became 1, >20’ became 22, and “>25" became 27; N = 3). This data is summarised in the
results section, but the raw data is left out of our openly available dataset to ensure full ano-
nymity of participants.

Section 3a: Familiarity with and understanding of decolonisation. This section aimed
to evaluate participants’ 1) self-assessed understanding of decolonisation; 2) self-assessed
familiarity with actions to decolonise teaching content; and 3) level of agreement with specific
concepts as presented in key literature; and 4) misconceptions.

To assess (1) and (2) we asked participants to first rate how well they understood the con-
cept of decolonising the curriculum in HE from 1 (I do not know what it means) to 5 (I have a
full understanding), and next, how familiar they were with actions they can take in their teach-
ing to decolonise their own teaching content and pedagogical practises on a scale from 1 (I'd
have no idea where to even begin) to 5 (I know how to decolonise my teaching).

To assess (3) and (4), we presented six statements and asked respondents to indicate to
what extent they agreed with each statement on a scale from 1 (disagree) to 5 (fully agree).
They were asked to skip if unsure, although a response of 3’ was also taken to indicate uncer-
tainty. Four of the statements represented common descriptions of decolonisation in the litera-
ture [4, 5,9, 11, 13, 23, 72] while two represented misconceptions about decolonisation [5, 9,
11, 23] (SM1).

Section 3b: Benefits and risks. To assess participants’ perception of the potential benefits
as well as downsides or risks associated with decolonising the science curriculum, we listed ten
suggested benefits and risks and asked participants to tick all they agreed with or believed
apply. These suggestions were based partly on suggestions from the literature [9, 13] and partly
based on downsides and risks as suggested by colleagues of LG in private conversations (SM1).
Participants could list additional benefits and risks in an ‘Other’ free-text option.

Section 3c: Topics of training. To assess participants’ perception of training needs, they
were asked which of a list of six topics of training they thought themselves, their colleagues,
and/or management/leadership would benefit from training in.

Section 4: Teaching activities. To assess the current state of decolonisation of the science
curriculum at the institution we listed two sets of suggested actions/activities that teaching
staff can do to start decolonising their teaching content and delivery, inspired by the Univer-
sity of Sheffield’s toolkit for Contextualising the Curriculum in Ecology and Evolutionary Biol-
ogy [72]. These two sets differed by being actions that can be done either with (6 actions) or
without necessarily talking to students directly about topics relating to decolonisation (5
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actions). For example, actions without direct discussion included diversifying the reading list
and including non-Western examples, while actions that require direct discussions included
e.g. talking to students about ethnicity, race and racism. For each activity, participants were
asked to indicate what best applied to them out of: I tend to do this’, T am prepared to do this
now’, ‘T would like to do this, but I need training first’, T would not feel comfortable doing
this’, T do not feel this is relevant or needed in my teaching’, and ‘Unsure’.

Section 5: Importance, responsibility and barriers. In the final section we asked partici-
pants to rate how important they felt it is to decolonise the science curriculum at their institu-
tion from 1 (Not important) to 5 (Extremely important). We then asked whose responsibility
it is to implement decolonising efforts: Teaching staff, The EDI committee, A new committee
dedicated to decolonisation, and/or School, Faculty, and/or Institution management. Finally,
we asked which barriers there might be to respondents decolonising their own teaching con-
tent. We listed 22 potential barriers based on suggestions from the literature as well as sugges-
tions derived from conversations with colleagues (SM1).

Optional free text in sections 2 to 5. At the end of sections 2 to 5 respondents had the
option of writing free text. It is beyond the scope of this paper to analyse this qualitative data.
A full qualitative analysis of this data will be published in a subsequent paper.

Data analyses

All statistical analyses were done using the software R, version 4.1.1 [73].

Pairwise comparisons of teaching actions. In the questionnaire we had suggested a set of
six teaching activities without directly talking to students about diversity and inequality, and a set
of five activities that included direct discussions with students. For each participant and for each
response option (‘tending to’, ‘being prepared to now’, etc) we calculated a likelihood (from 0 to
1) of e.g. ‘tending to do’ activities both with and without directly addressing the topic by averag-
ing the binary responses across each set of activities. We then compared the likelihood of ‘tend-
ing to’, ‘being prepared to’ etc. of participants to engage in activities with and without directly
discussing the topic with students using non-parametric Wilcoxon tests for matched pairs.

Generalised linear models for testing effects of demography. We constructed three gen-
eralised linear models (glms) to test for potential effects of gender, discipline and number of
years in HE on each of three response variables: self-assessed understanding of decolonisation,
familiarity with teaching activities, and importance rating of decolonisation. We had aimed to
test for potential effects of ethnicity as well, but a low diversity in ethnicities of our participants
prevented this approach.

All models were fitted with a Poisson error distribution and log link function due to
response variables being integers. We confirmed the absence of overdispersion using a good-
ness of fit test before proceeding with significance testing. The relatively low sample size
(N = 42 resulting from two missing values in discipline and two in gender) prevented us from
testing for potential interaction effects among predictor variables. Number of years in HE was
included instead of age to avoid further reduction in sample size from missing values in age
(justified by a strong, positive Spearman’s Rank Correlation between age and year in HE:
rho = 0.79, p < 0.001, S1 Fig in S2 Appendix).

Results
Respondent demographics

Out of 46 responses, 23 indicated a female gender identity (50.0%) and 21 indicated male
(45.7%). Zero respondents indicated non-binary and two (4.3%) did not indicate a gender and
were excluded from analyses that included gender.
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Ethnicity (N = 46) Discipline (N = 46)

a

White (UK)
2

West Asian
1

White (other
16

Fig 1. Ethnicity and discipline. Pie charts of a) ethnicity and b) discipline of the respondents. ‘Geo’ includes
participants mainly contributing to degrees in geology, geography, palaeontology and environmental sciences. ‘Biol
includes biology, marine biology, and biochemistry. ‘Pharm’ includes pharmacy, biomedical sciences, pharmacology
and medical biotechnology, while ‘Psych’ includes various psychology degrees.

https://doi.org/10.1371/journal.pone.0312586.9001

Age of respondents ranged from 33 to 71 years, with a median of 45 (mean = 46.2; st.
dev = 10.0). One participant did not indicate an age. Respondents had taught in HE from <1
to 40 years with a median of 13 (mean = 14.6; st.dev = 9.1).

The ethnicity of respondents was overwhelmingly White (82.6%) with 22 respondents
(47.8%) being White with a UK background and 16 (34.8%) non-UK White (Fig la). Zero
respondents identified as Black. Four respondents (8.7%) indicated Mixed or Multiple ethnici-
ties while another four (8.7%) identified as Asian or Asian British, or self-described in the
‘Other’ option as West Asian or Arab (Fig 1a). While a more diverse sample would have been
preferable, the (low) diversity in ethnicities does closely resemble the actual constitution of
academic teaching staff at this institution [65] and may therefore be considered representative
of the study population, and fairly representative of UK institutions more broadly [65].

Respondents contributed to a wide range of scientific BSc and MSc degrees (Fig 1b). The
most represented degrees were BScs in Psychology (16 respondents), Biology (12), Marine
Biology (9), Biochemistry (9), Biomedical Science (6), Marine Environmental Science (6),
Environmental Science (5), and Geography (5) (S2 Fig in S2 Appendix).

Familiarity, misconceptions and importance
Self-assessed understanding of decolonisation showed a high median of 4 (mean = 3.44; Fig

2a), although 9 participants (19.6%) rated their understanding only 1 or 2. Familiarity with

Self-assessed b Familiarity with c Decolonisation
understanding teaching actions importance rating

Number of respondents
3

Number of respondents

Number of respondents

r T T T 1

1 2 3 4 5

Fig 2. Understanding, familiarity with teaching actions, and importance. Histograms of responses from 1 (low) to 5
(high) of participants’ a) self-assessed understanding of decolonisation, b) self-rated familiarity with teaching actions
towards decolonising their content and delivery, and c) rating of how important they felt it is to decolonise the science
curriculum at their institution. Vertical lines indicate mean values.

https://doi.org/10.1371/journal.pone.0312586.g002
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# respondents
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Fig 3. Agreement with statements about decolonisation. Histograms of the distribution of agreement ratings from 1
(disagree) to 5 (agree) of statements #1-4 (a-d; purple colour) reflecting decolonisation as described in the literature: 1
[13,72],2[11,13], 3 [4, 13] and 4 [9, 13], and statements #5-6 (e-f; blue-green colour) reflecting misconceptions: 5 [5,
9] and 6 11, 23]. Vertical lines indicate mean values. Statements were presented in the following randomised order in
the survey as not to identify which were misconceptions: 3,4, 5, 1, 6, 2.

https://doi.org/10.1371/journal.pone.0312586.9003

teaching actions scored lower with a median of 3 (mean = 2.83; Fig 2b), and 19 participants
(41.3%) rating this 1 or 2. Participants generally rated the importance of decolonisation high,
with a median of 4 (mean of 3.91; Fig 2c), although 7 participants (15.2%) rated the importance
low, 1 or 2.

Participants generally showed agreement with the four statements about decolonisation
that reflect how decolonisation is described in the literature (statements #1-4; Fig 3a-3d) with
means ranging from 4.2 to 4.7 and only one or two participants outright disagreeing with each
statement (responding ‘1’ or 2’, Fig 3a-3d).

The number of participants that rated a question 3 or lower or skipped one of the four ques-
tions (i.e. were unsure or disagreed) were as follows: statement #1: 6 (13.0%), #2: 6 (13.0%), #3:
10 (21.7%) and #4: 12 (26.1%) indicating relatively high uncertainty about HE reproducing
unequal social structures.

The misconception that decolonisation includes removal of scientific discoveries made by
scholars with racist views received general disagreement with a mean of 1.8, while 13 partici-
pants (28.3%) scored this 3 or higher, or skipped it (Fig 3e).

The misconception that decolonisation aims to embrace colour-blindness was skipped by
the highest number of participants (9 skips) and produced the most varied responses with a
mean of 2.6 and 28 participants (60.9%) scoring 3 or higher, or skipping it (Fig 3f). This
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indicates a high level of uncertainty and misconceptions about colour-blind behaviour in rela-
tion to decolonisation.

Four participants had skipped three or more of the six statements about decolonisation.
These four participants were exclusively >60 years of age and White (three UK and one non-
UK), three were male and one female.

We tested the effects of age, gender, and discipline on each of the three response variables
self-assessed understanding, familiarity with teaching actions, and importance of decolonisa-
tion. All three response variables generally decreased with age (S3 Fig in S2 Appendix); the
medians for both self-assessed understanding and importance of decolonisation were lower
for males than females (3 versus 4, and 4 versus 5 respectively, S4 Fig in S2 Appendix); and
Psychology and Geography/Geology showed slightly higher medians in understanding of,
teaching familiarity and importance as compared to Biological Sciences and Pharmacy/
Biomed (S5 Fig in S2 Appendix). However, all of these effects were statistically not significant
as all three full models were non-significant (all full glms: p > 0.4).

Benefits and risks

The majority of participants acknowledged several suggested benefits of decolonisation. Out of
46 participants, 41 (89.1%) agreed that decolonisation ensures that students of all ethnicities
see themselves in their education and feel some level of ownership over the knowledge they
learn. Four other benefits were acknowledged by a majority of 31-38 participants (67.4-82.6%;
Fig 4).

However, a notable minority of participants felt that decolonisation was associated with
risks (Fig 4), in particular the risk of promoting a ‘cancel culture’ (11 participants, 23.9%), and
a fear that addressing colonialism, racism and oppression risks creating more division and dis-
putes rather than promoting inclusion and belonging (6 participants, 13.0%).

Number of
Type Statement participants
It ensures that students of all ethnicities see themselves in their education

Benefit
eNEMt and feel some level of ownership over the knowledge they learn

Benefit It prepares students of all ethnicities for a modern, multi-cultural world

It helps to reduce inequalities, privilege and entitlement in society as a

Benefit
ENENt whole

It helps to break the cycle of racial inequalities currently being reproduced

Benefit by Higher Education

It would attract and retain more Black, Asian and other minoritized

Benefit students, helping to close the awarding gap

It risks promoting ‘cancel culture’ where important traditional content is

RISk being censored out

1
Addressing the role of colonialism, racism and oppression in the history of

Risk science risks creating more division and disp rather than pr ing 6
inclusion and belonging

Including historical contexts means having to remove some of the content
Risk currently taught, risking vital topic details being removed from the 5
curriculum

Benefit/ There is no real benefit to White students, but it will benefit Black, Asian
miscon-  and other minoritized students, increasing their feeling of belonging and 2
ception representation

It risks making our department appear too radical, as the term is linked

Risk . .o
with controversy and activism

Fig 4. Benefits and risks. Suggested benefits and risks ranked and colour-coded according to the number of
participants agreeing with each (purple = high to yellow = low).

https://doi.org/10.1371/journal.pone.0312586.g004
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Nine participants used the ‘Other’ option to suggest additional risks, benefits, and com-
ments (S1 Table in S2 Appendix).

Training needs

A majority of participants felt that training would be beneficial for both themselves, their col-
leagues, and for management/leadership in all suggested topics of training (Fig 5). The highest
ranked training needs for oneself and colleagues were actions that can be done in our teaching
(36 and 34 participants respectively, 78.3% and 73.9%) whilst the highest ranked training need
for management/leadership was what can be done at a structural level (34, 73.9%). For each of
the six topics of training suggested, 4-6 participants (8.7-13.0%) did not think training was
needed for anyone (Fig 5).

Teaching actions

Many participants indicated that they currently tend to do some of the suggested activities that
do not include direct discussion (Fig 6a), in particular to include more global and diverse
examples (30 participants, 65.2%) and include the historical development and context of the
topic (26, 56.5%). Just fewer than half of participants (19-22, 41.3-47.8%) diversify their read-
ing list and lectures to include contributions and perspectives from women and scholars that
are not White (Fig 6a) and many respondents were either prepared to do these activities now
or would like to do them after receiving training (15-20, 32.6-43.5%).

Significantly fewer participants tended to do actions that include discussions with students
as compared to actions without discussions (Wilcoxon tests for matched pairs, V = 577.5,

p < 0.001, Fig 6a vs 4b, S6a Fig in S2 Appendix). Indeed, only 8 participants (17.4%) talk to
students about decolonisation, although a further 23 (50.0%) were either prepared to do this
now or would like to do so after receiving training (Fig 6b). A minority (14-19, 30.4-41.3%)
talk to students about ethnicity, race, racism, the over-representation of White scholars in sci-
ence, or discuss the influence of colonialism on the understanding of their topic, or who/who
is not acknowledged for scientific discoveries (Fig 6b).

Although only 0-4 participants (up to 8.7%) felt uncomfortable with each suggested teach-
ing activity, significantly more participants felt uncomfortable with actions with versus without
direct discussions (Wilcoxon tests for matched pairs: V = 3, p = 0.014, S6e Fig in S2 Appendix).
Indeed, participants were generally more positive about topics without (Fig 6a) versus with
(Fig 6b) direct discussion (tending to, prepared to now or after training pooled, V = 244,

p = 0.0013, S6d Fig in S2 Appendix).

Parties that would benefit from training

Your ~ Management Not

Topics for training Yourself colleagues Leadership needed Unsure

What can be done by teaching staff (i.e. actions you can take in

£ 4 4
your own teaching)?

What are the aims of decolonisation (i.e. what are we trying to

5 4
achieve / what are the success criteria)?
The historical background to current racial inequalities in Higher 6 4
Education and Science (i.e. what has led to the current state?)
What is decolonisation? 5 4
Why is decolonisation needed in Higher Education today (i.e. = .
what is the current state)
What can be done at a structural level (i.e. actions required by 5 2

management/leadership)?

Fig 5. Training. Suggested topics for training and the number of participants (color-coded purple = high to
yellow = low) that thought training within each topic would be beneficial for various parties.

https://doi.org/10.1371/journal.pone.0312586.g005
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a) Actions without direct discussion

Include more global and diverse
examples

Include pictures in your power point
slides of the scholars you mention

Include the historical development
and context of the topic

Diversify the reading list ensuring
contributions from non-Whites and
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-
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Include examples of contributions by
non-White scholars in lectures

: E
=

w (N
~

I

Include non-Western or non-
traditional perspectives and
viewpoints

b) Actions with direct discussion

Talk to students about ethnicity, race
and racism

Directly address the
overrepresentation of scientific
contributions from White people

Directly address how colonial actions /
ppression / racism has infl dthe (I 8 10
current understanding of the topic

Discuss who is and who is not
acknowledged for the great 14 12 10
discoveries

Talk to students about decolonisation = 8 12 1

Fig 6. Teaching. Suggested teaching activities a) without and b) with talking to students directly about diversity and
inequality, and the number of participants (color-coded purple = high to yellow = low) indicating their preparedness
to implement each activity.

https://doi.org/10.1371/journal.pone.0312586.9006

Participants were much more likely to already tend to do activities without direct discussion
(V =577.5,p < 0.001, S6a Fig in S2 Appendix) and more likely to require training before
doing activities with direct discussion (V = 38, p = 0.013, S6¢ Fig in S2 Appendix), while there
was no difference between activities with and without discussion in whether participants were
prepared to do them now (V =299, p = 0.17, S6b Fig in S2 Appendix) or whether they find
them not relevant in their teaching (V = 23.5, p = 0.073, Sé6f Fig in S2 Appendix).

For each suggested teaching activity between 4 and 9 participants (8.7-19.6%) felt the activ-
ity was not needed in their teaching (Fig 6). For each action requiring direct discussions a min-
imum of 7 participants (15.2%) felt it was not needed in their teaching.

Responsibilities

A majority of participants felt it was the responsibility of teaching staff to decolonise the curric-
ulum (38 participants, 82.6%, Fig 7). Between 30 and 35 (65.2-76.1%) also felt that manage-
ment at School, Institution and Faculty levels bears responsibility. Four participants (8.7%) did
not think decolonisation is needed at their institution. Four participants used the ‘Other’
option to add additional comments (S2 Table in S2 Appendix).
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Number of
Suggested responsibilities participants

Teaching staff

School management
Institution management
Faculty management
The EDI (Equality, Diversity and Inclusion) committee 27

A new committee dedicated to Decolonisation

; ) IHHHH

We do not need to implement decolonisation efforts at [this institution]

Fig 7. Responsibility. The number of participants (ranked and color-coded purple = high to yellow = low) indicating
whose responsibility it is to decolonise the curriculum.

https://doi.org/10.1371/journal.pone.0312586.g007

Barriers

The most commonly indicated barriers for teaching staff to decolonise their curriculum was a
lack of training in the topic in general, not having enough time to do it properly, and not hav-
ing a full understanding of the problem (15-19 participants, 32.6-41.3%, Fig 8).

Number of
Suggested barriers participants

I lack training in the topic in general

I don't have the time needed to do this properly

I don't have a full understanding of the problem

Terminology in this topic is confusing and | often don't know which terms to use
I don't know who to get ideas and advice from

I'm afraid of offending someone

I don't have enough support from leadership/management

EDI and decolonisation efforts are not recognised in my workload plan

Structural changes are needed in my school/institution before I will engage with this

- 12

I don’t know which actions | can take in my teaching ‘ 6
Decolonisation should be taught in dedicated sessions in e.g. skills-related modules rather 6
than be implemented in most modules

My modules are packed and there's no room to add historical context to the topic without 5
having to remove important content

I think it's less important than other more pressing EDI matters 4
Instead of me decolonising my teaching, we should get external experts in to teach A
decolonisation to our students

| am non-White and feel exhausted from always having to be the one addressing these 3
matters

Decolonisation is only rel for subj; such as History and not for Science 2
I don't agree with the concept of decolonisation 1
I have tried some decolonisation efforts but it was not received well by my students 1
The topic makes me uncomfortable 0o
All, or most, of my students are White so there is no real need to decolonise my content 0
| am White and therefore do not feel it's appropriate for me to talk about this topic 0
It is beyond the scope of my job to become trained in this topic 0o

Fig 8. Barriers. Suggestions of barriers preventing participants from decolonising their curriculum. Number of
participants choosing each suggested barrier is ranked and colour-coded (purple = high to yellow = low).

https://doi.org/10.1371/journal.pone.0312586.9008
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Importantly, three out of the eight respondents who identified as of other ethnic origin
than White (37.5%) also identified ‘exhaustion from always having to be one addressing these
matters’ as a barrier.

Zero respondents chose as barriers that decolonisation was beyond the scope of their jobs
or that them or their students being White made it inappropriate or unnecessary for them to
engage in decolonisation. Nine participants used the ‘Other’ option to add additional com-
ments (S3 Table in S2 Appendix).

Discussion

We explored science teaching staff’s perceptions of and engagement with decolonising the sci-
ence curriculum at a HE UK institution and found that dispositions were overwhelmingly pos-
itive. Participants in this case study tended to rate the importance of decolonisation highly but
rate their understanding of the concept lower. The vast majority (80-90% of participants)
agreed that decolonisation can benefit students of all ethnicities and felt that they, as teaching
staff, had a responsibility to decolonise the curriculum. Furthermore, nearly half of partici-
pants already tend to take some steps in their teaching to diversity their reading lists and teach-
ing materials, and more than % of participants were positive about decolonising their
teaching. However, at least one in five indicated they need training before they feel comfort-
able taking further steps in their teaching, in particular regarding discussing sensitive topics
with students like the influence of colonial actions and racism on their scientific topic. Hence,
we found that there is motivation and drive towards creating a more inclusive and diverse cur-
riculum among a majority of scientists teaching and training future generations of scientific
researchers in our UK HE case study. However, we also identified considerable barriers as well
as critical, common misconceptions that may hinder teaching staff’s engagement with decolo-
nisation. These misconceptions and barriers are likely to slow the process of creating more
equal and just teaching and learning environments in UK HE science degrees that feels wel-
coming and accessible to students of all cultures and backgrounds (3, 6, 9, 15, 56, 74].

One of the top most identified barriers to decolonising one’s own teaching content was not
having a full understanding of the scope and breadth of decolonising HE, and almost one in
five of our participants rated their own understanding of decolonisation low. This limited
understanding was further evident in the identified misconceptions: almost % of participants
agreed with, or were unsure about, the misconception that decolonisation includes removing
scientific discoveries made by scholars with racist views, and a similar fraction feared that
decolonisation promotes a ‘cancel culture’ where important, traditional content is censored
out. Unfortunately, some UK media outlets spread and reinforce these misconceptions report-
ing on steps towards ‘censoring out’ seminal White scholars in academia, even though decolo-
nisation activities in reality call for added historical context of the content and a greater
representation of minoritised scholars [5, 8]. The literature on decolonisation clearly states
that radical change in HE is needed, not in the form of erasing current content, but rather by
openly discussing the often-gaping void of content produced by non-Western scholars [1, 4, 5,
9, 13]. This spreading of misinformation about the decolonising agenda by the media may
shape, and negatively affect, the attitudes of HE teaching staff towards the very idea of ‘decolo-
nising’ [8]. A separate question that might be fruitful to discuss is whether similar approaches
would meet less resistance if rephrased as ‘contextualising’ the curriculum [72] or improving
equity, diversity and inclusion in a science teaching and learning context [74]. However, here
we maintain the decolonisation terminology due to the concept now being firmly established
and defined in the literature in relation to pedagogy, HE teaching and learning, research and
scientific practises [1, 2, 4, 8,9, 11-13, 15, 16, 75-80].
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Decolonisation requires addressing the influence of racist and oppressive historical para-
digms on the direction of scientific research and interpretations of scientific findings. This
requires honest, open and historically informed discussions about race, gender, positionality,
intersectionality, privilege and marginalisation [3, 9, 10]. However, in our study we found that
about 60% of participants agreed with, or were unsure about the misconception that decoloni-
sation aims to embrace colour-blindness. A colour-blind framework aims at treating everyone
exactly the same, irrespective of individual cultural backgrounds, lived experiences, skin colour
and ethnicity [24]. This approach is problematic because it disregards historical, systematic
and societal differential treatments of people of different demographics and the way this affects
the science curriculum, the university experience, and the learning environment in HE. Such a
disregard for important aspects of students’ identities and the impact of structural inequalities
on their lived experiences would prevent the much needed open and honest discussions about
the links between racism, colonialism and science and HE [4, 10, 11].

Despite the motivation to decolonise the curriculum expressed by a majority of our partici-
pants, we found that many were unsure how to do so at a practical level. Forty percent rated
their familiarity with teaching actions low, and more than % felt they, and their colleagues,
would benefit from training in what can be done by teaching staff. Indeed, many different
steps can be taken by teaching staff in HE to start the journey towards decolonising their con-
tent and delivery [11, 72], and many staff members may already be teaching in ways consistent
with the decolonisation agenda. For example, about 60% of our participants already tend to
include the historical development and context of their topic, include pictures of celebrated
scholars in PowerPoint slides, and include more global and diverse examples. These types of
activities, if accompanied by a discussion of the people(s) that are not appropriately accredited
for the discoveries, and the historic reasons why, are important first steps in the journey
towards decolonising the science curriculum [1, 11, 72]. However, participants were signifi-
cantly less likely to take that extra step of talking directly with students about topics such as the
overrepresentation of scientific contributions from White people, who is not acknowledged
for the great discoveries, and how colonial actions and racism has influenced the current
understanding of the topic. Participants also felt more uncomfortable about discussing these
issues with students as compared to taking actions that did not include direct discussions.
Hence, upskilling staff not only with tools, practical ideas, and relevant examples of how to
decolonise their content, but also equipping them with the necessary literacy on the subject,
and the confidence to have important conversations with students is crucial for a successfully
decolonised science curriculum and learning space [1, 9, 11, 13]. Such upskilling could take
the form of staff training sessions tailormade for discussing inclusive teaching and pastoral
care practises, with a focus on appropriate terminology [74], in the context of the historical
development of biological sciences embedded within colonial paradigms, social injustices and
inequalities [1, 6].

A report by Higher Education Policy Institute that consulted both staff and students at UK
HE institutions concluded that decolonisation is vital for both staft and student wellbeing and
suggest that decolonisation efforts will not only help individuals and institutions, but is also
key to a stronger democracy and society [9]. However, decolonisation requires addressing his-
torical and current racial inequalities, and the process directly relates to ‘colonisation’ and its
history of violence, racism and slavery [4, 5, 11]. These are emotive topics that will evoke com-
plicated and unpredictable emotional responses in students depending on their ethnicity,
background and lived experiences [18]. Hence, such conversations must be handled carefully
and respectfully in a teaching and learning environment. The fear expressed by 13% of our
participants that discussing such sensitive topics may create more division and disputes than
inclusion and belonging, together with the feeling that terminology is confusing, and the fear
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of offending someone, as expressed in about % of participants, must be taken seriously. Having
the appropriate vocabulary with which to discuss race, inequality and marginalisation with stu-
dents, and having the ability to create a safe and open learning space is at least as important for
teaching staff to fully decolonise their teaching as is a deeper understanding of the historical
development and global context of their specific, scientific topic.

However, we may need to accept that not all teaching staff will ever feel capable of discuss-
ing these topics with students. In our case study, 15-20% of teaching staff did not find it rele-
vant to discuss topics of race and (de)coloniality in their teaching, with a non-significant
tendency for older staff and males to rate the importance of, and their own understanding of,
decolonisation low. Case studies at other institutions suggest that under-developed or tokenis-
tic decolonising efforts do not improve students’ well-being and belonging [18, 19, 21]. Indeed,
if efforts to diversify content does not fully acknowledge the variety of student identities, or if
discussions are addressed with noticeable discomfort or a lack of recognition of one’s own
privilege, such efforts can cause further feelings of alienation in minoritized students [19].
Hence, it is crucial that management does not pressure teaching staff who feel unprepared, un-
motivated or uncomfortable to open up emotive discussions with students, as this could lead
to undesired outcomes. Decolonisation efforts should be encouraged, and-as discussed
below-training must be provided to support this, and our findings suggest that a majority of
staff members will engage with this positively, even if a minority of educators may be unwilling
to engage. Studies of student experiences suggest that having one or a few lecturers or tutors
that are open, willing to discuss emotive topics, and show they care greatly increases feelings of
belonging-especially for minoritized student [19, 81]. This does not require all teaching staff
to be equipped for emotive conversations and so efforts may be best placed upskilling and
training the large proportion of staff members who have a keenness to engage.

Several universities have published helpful decolonisation toolkits that provide suggestions
for HE teaching staff of actions and activities they can implement in their teaching and learn-
ing activities [11, 72]. However, our results strongly suggest that staff training, in conjunction
with the use of toolkits, is needed to progress with decolonising the science curriculum in UK
HE. The top most commonly identified barrier to decolonising the science curriculum was a
lack of training in the topic in general. The absence of departmental training on decolonising
the science curriculum was evident in the identified common misconceptions, in the uncer-
tainty among participants about how to decolonise their content, and in the relative reluctance
to discuss emotive topics with students. We found that up to % of participants felt they, their
colleagues, and management would benefit from training in what decolonisation means and
what its aims are, why it is needed in HE, and the historical background to current racial
inequalities in HE and science. Importantly, zero respondents felt it was beyond the scope of
their job to become trained in decolonisation. However, not enough time to do it properly,
and a lack of support from management were also common barriers. Several participants felt
that structural changes were needed in their school or institution before they would engage
with this and almost % felt that management would benefit from training in what can be done
at a structural level. However, some participants—in particular those who harboured miscon-
ceptions about decolonisation-were unwilling to receive training. Indeed, about 10% of partic-
ipants felt that training was not needed on any topic related to decolonisation for any staff
members, and that decolonisation was not needed at their institution. Hence, when training is
provided, this is likely to be met by resistance from a small proportion of staff members. As
argued above, efforts may be most optimally spent focussing on training the large proportion
of staff members who are willing and motivated.

While science education in the UK was the focus of this study, we recognise that attitudes
to, and progress with, decolonising the curriculum is likely to differ across disciplines, and in
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other regions of the world. As the authors themselves enjoy academic careers that span the
humanities, social and biological sciences, we recognise that knowledge is contextually legiti-
mised and specialised within fields of practice by the actors within them, with varying episte-
mological and ontological interpretations [82]. This may result in disciplines having different
understandings of the concept, practice and application of decolonising, with varying levels of
commitment and motivation to de-centre western dominance. We expect that steps towards
decolonising the curriculum are more developed in the humanities and social sciences, com-
pared to the life sciences, with a deeper understanding of the concept and less resistance
towards it. This is because the decolonisation movement at UK universities started within the
humanities, and most research has been published within related fields [8, 83-85]. However,
while conversations and practices related to decolonising may have been taking place within
the humanities and social sciences longer than in the life sciences, they are not without contro-
versy and there is still a lot of work to be done to ensure fully socially just and equitable educa-
tion and curricula across disciplines in the UK and beyond. The specific requirements and
challenges related to decolonising the curriculum might differ between disciplines, but we
believe that the trends identified in this case study are illuminating and relevant across disci-
plines in the life sciences, social sciences and humanities.

Conclusions

Our colonial legacy continues to impact our society and education, reproducing racial inequal-
ities in UK HE. Students of minoritized ethnicity report feelings of isolation, exclusion and of
not belonging [9-11]. Decolonising Universities, as one strand of global decolonisation, aims
to rebuild the educational system in a more equitable, socially just and representative way. It
does this by incorporating the historical context for White and Western over-representation of
past and current scholars, benefitting students of all backgrounds and ethnicities [4, 9, 13].
This is a bold aim that will require many steps along the way. In our UK HE case study we find
an encouragingly positive disposition of teaching staff towards decolonising the science curric-
ulum, a thirst for a deeper understanding of what exactly decolonisation aims to achieve, and
concrete tools and relevant examples that staff can use in their own teaching. However, mis-
conceptions linking decolonisation to ‘cancel culture’, and barriers such as an apprehension to
talk to students about race, and a genuine lack of time due to high workloads, are currently
slowing curricular transformation.

Based on these findings, we propose that training is needed both at an institutional level, to
educate leadership and management of the need to support staff to create teaching and learn-
ing spaces that are diverse and welcoming to all, and at departmental level for teaching staff.
Training for science teaching staff needs to be tailored to the scientific topics taught and
researched in a given department. For example, we found that some participants had the mis-
conception that decolonisation was only relevant for subjects such as History and not for Sci-
ence. Hence, historical examples of oppression, exploitation and marginalisation within
specific fields of science must be included in decolonisation training to maximise the relevance
of the training. Furthermore, training must include a set of concrete and subject-specific tools
and activities that teaching staff can readily utilise, as the time staff have available for curricu-
lum change is extremely limited (see helpful suggestions specific to the fields of ecology, evolu-
tion and conservation in Contextualising the Curriculum at the University of Sheffield [72]).
Finally, there is a need for staff to develop their skills in creating safe spaces in their teaching to
confidently discuss emotive topics, and for equipping them with the appropriate vocabulary
for such discussions. Only when students experience teachers that are comfortable openly dis-
cussing topics of race and decolonisation will we be able to address inequality, and empower
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all students with a feeling of belonging. Additionally, only when scientists that teach and train
future generations of scientists become prepared to address the historical—and current—
global biases and injustices in science production and access to knowledge will scientific prac-
tises become more inclusive and just.

Supporting information

S1 Appendix. Questionnaire.
(DOCX)

S2 Appendix. Supplemental figures and tables.
« Supplementary figures
« S1 Fig: Correlation between age and number of years in HE
« S2 Fig: Degrees contributed to
o S3-S5 Figs: Effects of age, gender and discipline on perceptions
« S6 Fig: Pairwise comparisons of types of teaching activities
« Supplementary tables
o S1 Table: Benefits and risks
o S2 Table: Responsibilities

« S3 Table: Barriers
(DOCX)

$3 Appendix. Raw data.
(XLSX)

S4 Appendix. R code.
(R)

S5 Appendix. Resumen cientifico Espaiiol (Abstract in Spanish and English).
(DOCX)

Acknowledgments

We would like to thank the Heads of Schools for permission to distribute the surveys and all
the participants of this study who filled in the questionnaire. Thanks to AJ Fleming for trans-
lating the abstract into Spanish and to several colleagues for providing helpful comments on
earlier versions of the manuscript. LG would like to thank ] Brindley for continued support.

Author Contributions
Conceptualization: Lena Grinsted.
Data curation: Lena Grinsted.
Formal analysis: Lena Grinsted.
Investigation: Lena Grinsted.
Methodology: Lena Grinsted.

Visualization: Lena Grinsted.

PLOS ONE | https://doi.org/10.1371/journal.pone.0312586 November 27, 2024 19/23


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0312586.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0312586.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0312586.s003
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0312586.s004
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0312586.s005
https://doi.org/10.1371/journal.pone.0312586

PLOS ONE

Attitudes to decolonising the science curriculum in UK HE

Writing - original draft: Lena Grinsted.

Writing - review & editing: Lena Grinsted, Catherine Murgatroyd, Jodi Burkett.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Gandolfi HE. Decolonising the science curriculum in England: Bringing decolonial science and technol-
ogy studies to secondary education. Curriculum Journal. 2021; 32: 510-532. https://doi.org/10.1002/
curj.97

Eichhorn MP, Baker K, Griffiths M. Steps towards decolonising biogeography. Front Biogeogr. 2020;
12. https://doi.org/10.21425/F5FBG44795

Rudd LF, Allred S, Bright Ross JG, Hare D, Nkomo MN, Shanker K, et al. Overcoming racism in the
twin spheres of conservation science and practice. Proceedings of the Royal Society B: Biological Sci-
ences. 2021; 288. https://doi.org/10.1098/rspb.2021.1871 PMID: 34727721

Bhambra G, Gebrial D, Nisancioglu K. Introduction: Decolonising the University. In: Bhambra G, Gebrial
D, Nisancioglu K, editors. Decolonising the University. London: Pluto Press; 2018. pp. 1-18. https://
library.oapen.org/handle/20.500.12657/25936

Gebrial D. Rhodes Must Fall: Oxford and Movements for Change. In: Bhambra G, Gebrial D, Nisan-
cioglu K, editors. Decolonising the University. London: Pluto Press; 2018. pp. 19-36.

Menon BRK. The missing colours of chemistry. Nature Chemistry. Nature Research; 2021. pp. 101—
106. https://doi.org/10.1038/s41557-020-00632-8 PMID: 33514934

Pathak P. Why it’s time to retire equality, diversity, and inclusion. In: wonkhe.com [Internet]. 21 Oct
2021 [cited 18 Nov 2021]. https://wonkhe.com/blogs/why-its-time-to-retire-equality-diversity-and-
inclusion/?utm_medium=email&utm_campaign=Wonkhe%20Mondays%20-%2025%200ctober&utm_
content=Wonkhe%20Mondays%20-%2025%200ctober+CID_
b51f2d57f2bbfb2b8669601c2be22948&utm_source=Email%20marketing%20software&utm_term=
ditch%20equality%20diversity%20and%20inclusion%20in%20favour%200f%20equity %20and%
20belonging

Gopal P. On Decolonisation and the University. Textual Pract. 2021; 35: 873-899. https://doi.org/10.
1080/0950236X.2021.192956 1

Liyanage M. Miseducation: decolonising curricula, culture and pedagogy in UK universities. In: Higher
Education Policy Institute (HEPI) [Internet]. 2020 [cited 18 Nov 2021]. https://www.hepi.ac.uk/wp-
content/uploads/2020/07/HEPI_Miseducation_Debate-Paper-23_FINAL.pdf

Mirza HS. Black Bodies ‘Out of Place’ in Academic Spaces: Gender, Race, Faith and Culture in Post-
race Times. In: Arday J, Mirza HS, editors. Dismantling Race in Higher Education: Racism, Whiteness
and Decolonising the Academy. eBook: Palgrave Macmillan; 2018. pp. 175-194.

Decolonising SOAS Working Group. Decolonising SOAS Learning and Teaching Toolkit for Pro-
gramme and Module Convenors. In: SOAS University of London [Internet]. 2018 [cited 18 Nov 2021].
https://blogs.soas.ac.uk/decolonisingsoas/files/2018/10/Decolonising-SOAS-Learning-and-Teaching-
Toolkit-AB.pdf

Begum N, Saini R. Decolonising the Curriculum. Political Studies Review. 2019; 17: 196-201. https:/
doi.org/10.1177/1478929918808459

Arday J, Zoe Belluigi D, Thomas D. Attempting to break the chain: reimaging inclusive pedagogy and
decolonising the curriculum within the academy. Educational Philosophy and Theory. 2021; 53: 298—
313. https://doi.org/10.1080/00131857.2020.1773257

Doharty N, Madriaga M, Joseph-Salisbury R. The university went to “decolonise” and all they brought
back was lousy diversity double-speak! Critical race counter-stories from faculty of colour in “decolonial”
times. Educational Philosophy and Theory. 2021; 53: 233—-244. https://doi.org/10.1080/00131857.
2020.1769601

Joshi LT, Mansfield C, Ting IJ, Hubbard K. Why we need to decolonize the biosciences curriculum. Bio-
chem (Lond). 2024. https://doi.org/10.1042/bio_2024_102

Keele University. KEELE'S MANIFESTO FOR DECOLONISING THE CURRICULUM. In: keele.ac.uk
[Internet]. 2018 [cited 18 Nov 2021]. https://www.keele.ac.uk/equalitydiversity/
equalityframeworksandactivities/equalityawardsandreports/equalityawards/raceequalitycharter/
keeledecolonisingthecurriculumnetwork/#keele-manifesto-for-decolonising-the-curriculum

Mountford-Zimdars A, Sabri D, Moore J, Sanders J, Jones S, Higham L. Causes of differences in stu-
dent outcomes. 2015.

Grosland TJ. Through laughter and through tears: emotional narratives to antiracist pedagogy. Race
Ethn Educ. 2019; 22: 301-318. https://doi.org/10.1080/13613324.2018.1468750

PLOS ONE | https://doi.org/10.1371/journal.pone.0312586 November 27, 2024 20/23


https://doi.org/10.1002/curj.97
https://doi.org/10.1002/curj.97
https://doi.org/10.21425/F5FBG44795
https://doi.org/10.1098/rspb.2021.1871
http://www.ncbi.nlm.nih.gov/pubmed/34727721
https://library.oapen.org/handle/20.500.12657/25936
https://library.oapen.org/handle/20.500.12657/25936
https://doi.org/10.1038/s41557-020-00632-8
http://www.ncbi.nlm.nih.gov/pubmed/33514934
https://wonkhe.com/blogs/why-its-time-to-retire-equality-diversity-and-inclusion/?utm_medium=email&utm_campaign=Wonkhe%20Mondays%20-%2025%20October&utm_content=Wonkhe%20Mondays%20-%2025%20October+CID_b51f2d57f2bbfb2b8669601c2be22948&utm_source=Email%20marketing%20software&utm_term=ditch%20equality%20diversity%20and%20inclusion%20in%20favour%20of%20equity%20and%20belonging
https://wonkhe.com/blogs/why-its-time-to-retire-equality-diversity-and-inclusion/?utm_medium=email&utm_campaign=Wonkhe%20Mondays%20-%2025%20October&utm_content=Wonkhe%20Mondays%20-%2025%20October+CID_b51f2d57f2bbfb2b8669601c2be22948&utm_source=Email%20marketing%20software&utm_term=ditch%20equality%20diversity%20and%20inclusion%20in%20favour%20of%20equity%20and%20belonging
https://wonkhe.com/blogs/why-its-time-to-retire-equality-diversity-and-inclusion/?utm_medium=email&utm_campaign=Wonkhe%20Mondays%20-%2025%20October&utm_content=Wonkhe%20Mondays%20-%2025%20October+CID_b51f2d57f2bbfb2b8669601c2be22948&utm_source=Email%20marketing%20software&utm_term=ditch%20equality%20diversity%20and%20inclusion%20in%20favour%20of%20equity%20and%20belonging
https://wonkhe.com/blogs/why-its-time-to-retire-equality-diversity-and-inclusion/?utm_medium=email&utm_campaign=Wonkhe%20Mondays%20-%2025%20October&utm_content=Wonkhe%20Mondays%20-%2025%20October+CID_b51f2d57f2bbfb2b8669601c2be22948&utm_source=Email%20marketing%20software&utm_term=ditch%20equality%20diversity%20and%20inclusion%20in%20favour%20of%20equity%20and%20belonging
https://wonkhe.com/blogs/why-its-time-to-retire-equality-diversity-and-inclusion/?utm_medium=email&utm_campaign=Wonkhe%20Mondays%20-%2025%20October&utm_content=Wonkhe%20Mondays%20-%2025%20October+CID_b51f2d57f2bbfb2b8669601c2be22948&utm_source=Email%20marketing%20software&utm_term=ditch%20equality%20diversity%20and%20inclusion%20in%20favour%20of%20equity%20and%20belonging
https://wonkhe.com/blogs/why-its-time-to-retire-equality-diversity-and-inclusion/?utm_medium=email&utm_campaign=Wonkhe%20Mondays%20-%2025%20October&utm_content=Wonkhe%20Mondays%20-%2025%20October+CID_b51f2d57f2bbfb2b8669601c2be22948&utm_source=Email%20marketing%20software&utm_term=ditch%20equality%20diversity%20and%20inclusion%20in%20favour%20of%20equity%20and%20belonging
https://doi.org/10.1080/0950236X.2021.1929561
https://doi.org/10.1080/0950236X.2021.1929561
https://www.hepi.ac.uk/wp-content/uploads/2020/07/HEPI_Miseducation_Debate-Paper-23_FINAL.pdf
https://www.hepi.ac.uk/wp-content/uploads/2020/07/HEPI_Miseducation_Debate-Paper-23_FINAL.pdf
https://blogs.soas.ac.uk/decolonisingsoas/files/2018/10/Decolonising-SOAS-Learning-and-Teaching-Toolkit-AB.pdf
https://blogs.soas.ac.uk/decolonisingsoas/files/2018/10/Decolonising-SOAS-Learning-and-Teaching-Toolkit-AB.pdf
https://doi.org/10.1177/1478929918808459
https://doi.org/10.1177/1478929918808459
https://doi.org/10.1080/00131857.2020.1773257
https://doi.org/10.1080/00131857.2020.1769601
https://doi.org/10.1080/00131857.2020.1769601
https://doi.org/10.1042/bio%5F2024%5F102
https://www.keele.ac.uk/equalitydiversity/equalityframeworksandactivities/equalityawardsandreports/equalityawards/raceequalitycharter/keeledecolonisingthecurriculumnetwork/#keele-manifesto-for-decolonising-the-curriculum
https://www.keele.ac.uk/equalitydiversity/equalityframeworksandactivities/equalityawardsandreports/equalityawards/raceequalitycharter/keeledecolonisingthecurriculumnetwork/#keele-manifesto-for-decolonising-the-curriculum
https://www.keele.ac.uk/equalitydiversity/equalityframeworksandactivities/equalityawardsandreports/equalityawards/raceequalitycharter/keeledecolonisingthecurriculumnetwork/#keele-manifesto-for-decolonising-the-curriculum
https://doi.org/10.1080/13613324.2018.1468750
https://doi.org/10.1371/journal.pone.0312586

PLOS ONE

Attitudes to decolonising the science curriculum in UK HE

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.
30.

31.
32.
33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45.

46.

Elhinnawy H. Decolonising the curriculum: students’ perspectives in criminology. Race Ethn Educ.
2023; 26: 663—679. https://doi.org/10.1080/13613324.2022.2154374

Bajaj M. Decolonial approaches to school curriculum for Black, Indigenous and other students of colour.
London Review of Education. 2022; 20. https://doi.org/10.14324/LRE.20.1.05

Towlson K. Decolonising DMU: Reflections on Changes, Challenges and Impact with an Eye toward
the Future. New Review of Academic Librarianship. 2023.

Adewumi B, Bailey LR, Mires-Richards E, Quinlan KM, Agyeman E, Alabi A, et al. Cross-disciplinary,
collaborative and student-led: developing a change process for diversifying reading lists. London
Review of Education. 2022; 20: 1-17. https://doi.org/10.14324/LRE.20.1.01

Mirza HS. Racism in Higher Education: ‘What Then, Can Be Done?’ In: Arday J, Mirza HS, editors. Dis-
mantling Race in Higher Education; Racism, Whiteness and Decolonising the Academy. eBook: Pal-
grave Macmillan; 2018. pp. 3—26. https:/link.springer.com/content/pdf/10.1007/978-3-319-60261-5.pdf

Pilkington A. The rise and fall in salience of race equality in Higher Education. Dismantling Race in
Higher Education: Racism, Whiteness and Decolonising the Academy. eBook: Palgrave Macmillan;
2018. pp. 27-46.

Naylor R, Mifsud N. Towards a structural inequality framework for student retention and success. Higher
Education Research and Development. 2020;39. https://doi.org/10.1080/07294360.2019.1670143

Givens JR. The Invisible Tax: Exploring Black Student Engagement at Historically White Institutions.
Berkeley Review of Education. 2016; 6. https://doi.org/10.5070/b86110039

Harrison M. Science and the British Empire. Isis. 2005; 96: 56—63. https://doi.org/10.1086/430678
PMID: 16114800

Burbank J, Cooper F. Empires in World History: Power and the Politics of Difference. Princeton Univer-
sity Press; 2010.

Stanard M. European overseas empire, 1879-1999: a short history. Wiley-Blackwell; 2018.

Barta T. Mr Darwin’s shooters: On natural selection and the naturalizing of genocide. Patterns Preju-
dice. 2005; 39: 116-137. https://doi.org/10.1080/00313220500106170

Turda M, Quine MS. Historicizing Race. Bloomsberg; 2018.
Olusoga D. Black and British: A Forgotten History. Pan Macmillan; 2016.

Hall C. The slavery business and the making of “Race” in Britain and the Caribbean. Curr Anthropol.
2020; 61. https://doi.org/10.1086/709845

Marks J. Long shadow of Linnaeus’s human taxonomy. Nature. 2007; 447. https://doi.org/10.1038/
447028a PMID: 17476243

Rose S. Darwin, race and gender. EMBO Reports. 2009. pp. 297—298. https://doi.org/10.1038/embor.
2009.40 PMID: 19337295

Farrall LA. Origins and Growth of the English Eugenics Movement 1865—-1925. In: STS Occasional
Papers number 9 [Internet]. 2019 [cited 22 Nov 2021]. o https://www.ucl.ac.uk/sts/sites/sts/files/
lyndsay-andrew-farrall-2019-origins-growth-english-eugenics-movement-9781787510012.pdf

The Editors of Encyclopaedia Britannica. Francis Galton, British Scientist. In: britannica.com [Internet].
2021 [cited 5 Nov 2021]. https://www.britannica.com/biography/Francis-Galton

Galton F. Regression Towards Mediocrity in Hereditary Stature. The Journal of the Anthropological
Institute of Great Britain and Ireland. 1886; 1886: 246—263.

Annals of Human Genetics. In: Wiley Online Library [Internet]. 2021 [cited 11 Nov 2022]. https:/
onlinelibrary.wiley.com/doi/10.1111/j.1469-1809.1925.tb02037 .x

Farber SA. U.S. Scientists’ Role in the Eugenics Movement (1907—-1939): A Contemporary Biologist's
Perspective. Zebrafish. 2008; 5.

English Heritage. Eugenics in Britain. In: english-heritage.org.uk [Internet]. 9 Nov 2021 [cited 22 Nov
2021]. https://www.english-heritage.org.uk/visit/blue-plaques/blue-plaque-stories/eugenics/

King D, Hansen R. Experts at work: State autonomy, social learning and eugenic sterilization in 1930s
Britain. Br J Polit Sci. 1999; 29. https://doi.org/10.1017/s0007123499000046 PMID: 11660703

Rutherford A. Control: The Dark History and Troubling Present of Eugenics. Weidenfeld & Nicholson;
2022.

Solanke . Inquiry into the History of Eugenics at UCL Report. 2020 Feb. https://www.ucl.ac.uk/provost/
inquiry-history-eugenics-ucl/reports-and-recommendations

Whitt L. Colonialism, and Indigenous Peoples: The Cultural Politics of Law and Knowledge. Cambridge
University Press; 2009.

Perraton H. A History of Foreign Students in Britain. Palgrave Macmillan; 2014.

PLOS ONE | https://doi.org/10.1371/journal.pone.0312586 November 27, 2024 21/23


https://doi.org/10.1080/13613324.2022.2154374
https://doi.org/10.14324/LRE.20.1.05
https://doi.org/10.14324/LRE.20.1.01
https://link.springer.com/content/pdf/10.1007/978-3-319-60261-5.pdf
https://doi.org/10.1080/07294360.2019.1670143
https://doi.org/10.5070/b86110039
https://doi.org/10.1086/430678
http://www.ncbi.nlm.nih.gov/pubmed/16114800
https://doi.org/10.1080/00313220500106170
https://doi.org/10.1086/709845
https://doi.org/10.1038/447028a
https://doi.org/10.1038/447028a
http://www.ncbi.nlm.nih.gov/pubmed/17476243
https://doi.org/10.1038/embor.2009.40
https://doi.org/10.1038/embor.2009.40
http://www.ncbi.nlm.nih.gov/pubmed/19337295
https://www.ucl.ac.uk/sts/sites/sts/files/lyndsay-andrew-farrall-2019-origins-growth-english-eugenics-movement-9781787510012.pdf
https://www.ucl.ac.uk/sts/sites/sts/files/lyndsay-andrew-farrall-2019-origins-growth-english-eugenics-movement-9781787510012.pdf
https://www.britannica.com/biography/Francis-Galton
https://onlinelibrary.wiley.com/doi/10.1111/j.1469-1809.1925.tb02037.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1469-1809.1925.tb02037.x
https://www.english-heritage.org.uk/visit/blue-plaques/blue-plaque-stories/eugenics/
https://doi.org/10.1017/s0007123499000046
http://www.ncbi.nlm.nih.gov/pubmed/11660703
https://www.ucl.ac.uk/provost/inquiry-history-eugenics-ucl/reports-and-recommendations
https://www.ucl.ac.uk/provost/inquiry-history-eugenics-ucl/reports-and-recommendations
https://doi.org/10.1371/journal.pone.0312586

PLOS ONE

Attitudes to decolonising the science curriculum in UK HE

47.

48.
49.
50.
51.

52.

53.

54.

55.
56.

57.

58.
59.
60.
61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

Pietsch T. Empire of Scholars: Universities, networks and the British academic world. Manchester Uni-
versity Press; 2013.

Dyhouse C. Students: A Gendered History. Routledge; 2005.
Boulila S. Race in Post-racial Europe: An Intersectional Analysis. Rowman & Littlefield; 2019.
Lentin A. Racism and anti-racism in Europe. Pluto Press; 2004.

Sternberg RJ, Grigorenko EL, Kidd KK. Intelligence, race, and genetics. American Psychologist. 2005;
60. https://doi.org/10.1037/0003-066X.60.1.46 PMID: 15641921

Collins FS. What we do and don’t know about ‘race’, ‘ethnicity’, genetics and health at the dawn of the
genome era. Nat Genet. 2004; 36. https://doi.org/10.1034/ng1436

Reich D. How Genetics Is Changing Our Understanding of “Race.” The New York Times. 2018. https://
static1.squarespace.com/static/5ade38cf7e3c3a8e0fd03b28/t/5af98c4e2b6a28d75248d866/
1526303828743/opinion___how_genetics_is_changing_our_understanding_of_race_-_the_new_
york_times.pdf. Accessed 9 Nov 2021.

Fullwiley D. Race, genes, power. British Journal of Sociology. 2015; 66: 36—45. https://doi.org/10.1111/
1468-4446.12117_2 PMID: 25789801

Rights Commission H. Racial harassment in British universities: qualitative research findings. 2019.

Dale-Rivas H. The white elephant in the room: ideas for reducing racial inequalities in higher education.
In: Higher Education Policy Institute (HEPI) [Internet]. 2019 [cited 25 Aug 2022]. https://www.hepi.ac.
uk/wp-content/uploads/2019/09/The-white-elephant-in-the-room-ideas-for-reducing-racial-inequalities-
in-higher-education.pdf

Lim GHT, Sibanda Z, Erhabor J, Bandyopadhyay S. Students’ perceptions on race in medical education
and healthcare. Perspect Med Educ. 2021; 10: 130—134. https://doi.org/10.1007/s40037-020-00645-6
PMID: 33415681

Schaffer G. Racial Science and British Society, 1939-62. Palgrave Macmillan; 2008.
Karam K. Uncommon Wealth: Britain and the Aftermath of Empire. Hatchett books; 2022.
Andrews K. The New Age of Empire: How Racism and Colonialism Still Rule the World. Penguin; 2022.

Advance HE. ECU key statistics 2015—2016 staff. In: advance-he.ac.uk [Internet]. 2017 [cited 18 Nov
2021]. https://s3.eu-west-2.amazonaws.com/assets.creode.advancehe-document-manager/
documents/ecu/ECU%20key%20statistics%202015-2016-staff_1579192582.pdf

Advance HE. Advance HE launches “Ethnicity awarding gaps in UK higher education in 2019/20” report.
In: advance-he.ac.uk [Internet]. 2021 [cited 22 Nov 2021]. https://www.advance-he.ac.uk/news-and-
views/advance-he-launches-ethnicity-awarding-gaps-uk-higher-education-201920-report

Le PT, Matias CE. Towards a truer multicultural science education: how whiteness impacts science
education. Cult Stud Sci Educ. 2019; 14. https://doi.org/10.1007/s11422-017-9854-9

Sammel A. Turning the focus from “other” to science education: Exploring the invisibility of Whiteness.
Cult Stud Sci Educ. 2009; 4. https://doi.org/10.1007/s11422-009-9184-7

hesa.ac.uk. Higher Education Statistics Agency. In: https://www.hesa.ac.uk/data-and-analysis/
students/whos-in-he and https://www.hesa.ac.uk/data-and-analysis/students/where-from#detailed and
https://www.hesa.ac.uk/data-and-analysis/staff/working-in-he/characteristics. 31 Jan 2023.

Workman SC, Thompson MC, Lau L. Decolonising medical knowledge—The case of breast cancer and
ethnicity in the UK. J Cancer Policy. 2023; 36. https://doi.org/10.1016/j.jcpo.2022.100365 PMID:
36244645

Wong SHM, Gishen F, Lokugamage AU. ‘Decolonising the Medical Curriculum‘: Humanising medicine
through epistemic pluralism, cultural safety and critical consciousness. London Review of Education.
2021; 19. https://doi.org/10.14324/LRE.19.1.16

Nazar M, Kendall K, Day L, Nazar H. Decolonising medical curricula through diversity education: Lessons
from students. Med Teach. 2015; 37. https://doi.org/10.3109/0142159X.2014.947938 PMID: 25156358

O’Driscoll G, Bawden D. Health information equity: Rebalancing healthcare collections for racial diversity
in UK public service contexts. Education for Information. 2022; 38. https://doi.org/10.3233/EFI-220051

Ali K, McColl E, Tredwin C, Hanks S, Coelho C, Witton R. Addressing racial inequalities in dental educa-
tion: decolonising the dental curricula. Br Dent J. 2021; 230. https://doi.org/10.1038/s41415-020-2598-z
PMID: 33574542

GOV.UK. List of ethnic groups. In: https://www.ethnicity-facts-figures.service.gov.uk/style-guide/ethnic-
groups. 2021.

Contextualising the Curriculum Working Group. Contextualising the Curriculum in Ecology and Evolu-
tionary Biology at the University of Sheffield. In: University of Sheffield, School of Biosciences [Internet].
2021 [cited 5 Dec 2022]. https://sites.google.com/sheffield.ac.uk/contextualising-eeb-curriculum/home

PLOS ONE | https://doi.org/10.1371/journal.pone.0312586 November 27, 2024 22/23


https://doi.org/10.1037/0003-066X.60.1.46
http://www.ncbi.nlm.nih.gov/pubmed/15641921
https://doi.org/10.1034/ng1436
https://static1.squarespace.com/static/5ade38cf7e3c3a8e0fd03b28/t/5af98c4e2b6a28d75248d866/1526303828743/opinion___how_genetics_is_changing_our_understanding_of_race_-_the_new_york_times.pdf
https://static1.squarespace.com/static/5ade38cf7e3c3a8e0fd03b28/t/5af98c4e2b6a28d75248d866/1526303828743/opinion___how_genetics_is_changing_our_understanding_of_race_-_the_new_york_times.pdf
https://static1.squarespace.com/static/5ade38cf7e3c3a8e0fd03b28/t/5af98c4e2b6a28d75248d866/1526303828743/opinion___how_genetics_is_changing_our_understanding_of_race_-_the_new_york_times.pdf
https://static1.squarespace.com/static/5ade38cf7e3c3a8e0fd03b28/t/5af98c4e2b6a28d75248d866/1526303828743/opinion___how_genetics_is_changing_our_understanding_of_race_-_the_new_york_times.pdf
https://doi.org/10.1111/1468-4446.12117%5F2
https://doi.org/10.1111/1468-4446.12117%5F2
http://www.ncbi.nlm.nih.gov/pubmed/25789801
https://www.hepi.ac.uk/wp-content/uploads/2019/09/The-white-elephant-in-the-room-ideas-for-reducing-racial-inequalities-in-higher-education.pdf
https://www.hepi.ac.uk/wp-content/uploads/2019/09/The-white-elephant-in-the-room-ideas-for-reducing-racial-inequalities-in-higher-education.pdf
https://www.hepi.ac.uk/wp-content/uploads/2019/09/The-white-elephant-in-the-room-ideas-for-reducing-racial-inequalities-in-higher-education.pdf
https://doi.org/10.1007/s40037-020-00645-6
http://www.ncbi.nlm.nih.gov/pubmed/33415681
https://s3.eu-west-2.amazonaws.com/assets.creode.advancehe-document-manager/documents/ecu/ECU%20key%20statistics%202015-2016-staff_1579192582.pdf
https://s3.eu-west-2.amazonaws.com/assets.creode.advancehe-document-manager/documents/ecu/ECU%20key%20statistics%202015-2016-staff_1579192582.pdf
https://www.advance-he.ac.uk/news-and-views/advance-he-launches-ethnicity-awarding-gaps-uk-higher-education-201920-report
https://www.advance-he.ac.uk/news-and-views/advance-he-launches-ethnicity-awarding-gaps-uk-higher-education-201920-report
https://doi.org/10.1007/s11422-017-9854-9
https://doi.org/10.1007/s11422-009-9184-7
https://www.hesa.ac.uk/data-and-analysis/students/whos-in-he
https://www.hesa.ac.uk/data-and-analysis/students/whos-in-he
https://www.hesa.ac.uk/data-and-analysis/students/where-from#detailed
https://www.hesa.ac.uk/data-and-analysis/staff/working-in-he/characteristics
https://doi.org/10.1016/j.jcpo.2022.100365
http://www.ncbi.nlm.nih.gov/pubmed/36244645
https://doi.org/10.14324/LRE.19.1.16
https://doi.org/10.3109/0142159X.2014.947938
http://www.ncbi.nlm.nih.gov/pubmed/25156358
https://doi.org/10.3233/EFI-220051
https://doi.org/10.1038/s41415-020-2598-z
http://www.ncbi.nlm.nih.gov/pubmed/33574542
https://www.ethnicity-facts-figures.service.gov.uk/style-guide/ethnic-groups
https://www.ethnicity-facts-figures.service.gov.uk/style-guide/ethnic-groups
https://sites.google.com/sheffield.ac.uk/contextualising-eeb-curriculum/home
https://doi.org/10.1371/journal.pone.0312586

PLOS ONE

Attitudes to decolonising the science curriculum in UK HE

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

R Core Team. R: A language and environment for statistical computing. In: Vienna, Austria [Internet].
Vienna, Austria: R Foundation for Statistical Computing; 2021. https://www.r-project.org/

Harrison-Bernard LM, Augustus-Wallace AC, Souza-Smith FM, Tsien F, Casey GP, Gunaldo TP.
Knowledge gains in a professional development workshop on diversity, equity, inclusion, and implicit
bias in academia. Adv Physiol Educ. 2020; 44: 286—294. https://doi.org/10.1152/advan.00164.2019
PMID: 32484403

Ndhlovu F. Revisiting the true purpose of the discourse on decolonising. Journal of Multicultural Dis-
courses. 2022; 17: 240-254. https://doi.org/10.1080/17447143.2022.2119990

Pimblott K. Decolonising the University: The Origins and Meaning of a Movement. Political Quarterly.
2020; 91: 210-216. https://doi.org/10.1111/1467-923X.12784

Morreira S, Luckett K, Kumalo SH, Ramgotra M. Confronting the complexities of decolonising curricula
and pedagogy in higher education. Third World Thematics: A TWQ Journal. 2020; 5: 1-18. https://doi.
org/10.1080/23802014.2020.1798278

Baker K, Eichhorn MP, Griffiths M. Decolonizing field ecology. Biotropica. Blackwell Publishing Ltd;
2019. pp. 288-292.

Tuck E, Yang KW. Decolonization is Not a Metaphor. Decolonization: Indigeneity, Education, and Soci-
ety. 2012; 1.

Babarovic F, Dyson B, Eliza M, Harrison E, Hemmings N, Mani S, et al. Applying a decolonial frame-
work to teaching and research in ecology and evolution. 2020.

Guzzardo MT, Khosla N, Adams AL, Bussmann JD, Engelman A, Ingraham N, et al. “The Ones that
Care Make all the Difference”: Perspectives on Student-Faculty Relationships. Innov High Educ. 2021;
46: 41-58. https://doi.org/10.1007/s10755-020-09522-w PMID: 33012971

Berryman DR. Ontology, Epistemology, Methodology, and Methods: Information for Librarian
Researchers. Med Ref Serv Q. 2019; 38. https://doi.org/10.1080/02763869.2019.1623614 PMID:
31379288

Prinsloo EH. The role of the Humanities in decolonising the academy. Arts and Humanities in Higher
Education. 2016; 15. https://doi.org/10.1177/1474022215613608

Lu T, Bashir ZI, Dalceggio A, McKinnon CM, Miles L, Mosley A, et al. A framework for decolonising and
diversifying biomedical sciences curricula: rediscovery, representation and readiness. bioRxiv. 2023.

Chapman M. ‘To Decolonise’: Where to, the Humanities? Current Writing. 2019; 31. https://doi.org/10.
1080/1013929X.2018.1547020

PLOS ONE | https://doi.org/10.1371/journal.pone.0312586 November 27, 2024 23/23


https://www.r-project.org/
https://doi.org/10.1152/advan.00164.2019
http://www.ncbi.nlm.nih.gov/pubmed/32484403
https://doi.org/10.1080/17447143.2022.2119990
https://doi.org/10.1111/1467-923X.12784
https://doi.org/10.1080/23802014.2020.1798278
https://doi.org/10.1080/23802014.2020.1798278
https://doi.org/10.1007/s10755-020-09522-w
http://www.ncbi.nlm.nih.gov/pubmed/33012971
https://doi.org/10.1080/02763869.2019.1623614
http://www.ncbi.nlm.nih.gov/pubmed/31379288
https://doi.org/10.1177/1474022215613608
https://doi.org/10.1080/1013929X.2018.1547020
https://doi.org/10.1080/1013929X.2018.1547020
https://doi.org/10.1371/journal.pone.0312586

