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ABSTRACT
In this contribution, we seek to problematise not just mathematics and
(global) citizenship but also the process of researching with a critical
intent. We argue for a disorderly approach and use researching our
participation in a European funded project – the Project in
Citizenship and Mathematics (PiCaM) – as an illustration of the
complexities and contradictions involved. Despite the need for
inconclusiveness and an awareness of how language is colonised, we
argue for action and hope.
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Introduction

The catalyst for the thinking we share here was the moral and political difficulties and
dilemmas raised by participation in a European (ERASMUS+) funded project – the
Project in Citizenship and Mathematics (PiCaM) (http://www.citizenship-and-
mathematics.eu/). The project focused on developing materials and practices to
support teachers in engaging critically with the notion of global citizenship within and
through their teaching of mathematics. The materials devised were to include both math-
ematics and global learning content with learning mediated through appropriate inclus-
ive pedagogies, supporting an innovative, participatory approach to learning and to
developing social, civic and intercultural ‘competences’ and critical thinking. [Here we
see, even at the application stage, the compromised engagement with neo-liberal dis-
course as the language of ERASMUS is ‘fed back’ to the funders. ‘Competency’ thinking
and its assertion of self-evidence has long been the subject of critique within socio-pol-
itical research (for example, Jones & Moore, 1993; Povey & Burton, 1996).] The proposal
was written with a commitment to critical mathematics education and radical citizenship
in mind, a citizenship radical in two ways: radical as opposed to conservative and radical
as requiring fundamental re-thinking. However, as we worked on the project, dilemmas
and difficulties increasingly became apparent and it is these we try to explore (mostly
without resolution) in this article.
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Troubling issues surrounding mathematics and (global) citizenship are discussed in
this text as well as throughout this special issue. Here, however, we give equal weight
to troubling mathematics education research itself through a preamble (where we
discuss two governing technologies of academia), a section advocating disorder, an
addendum (the purpose of which is defined at the end of the preamble) and
through the text.

Preamble

As here, textual devices are often used by authors attempting to adopt a ‘disorderly
approach’ to presenting their (mathematics) education research. But submission software
makes strict textual and formatting demands, with the consequence that such devices are
often not presented to reviewers. Our two reviewers were aware of this and expressed
some concern that this prevented them from being able to provide fully effective feedback
on the extent to which our device worked or didn’t work to unsettle the reader. This, in
itself, was thought-provoking and was very useful in developing our conceptualisation of
‘disorderliness’ further.

Academic life, like all ways-of-being, is deeply embedded in and framed and under-
stood by artefacts whose very familiarity makes them invisible, thus imbuing them
with great power. This made Hilary think about a recent experience at an online math-
ematics education research seminar. A contributor was allocated ten minutes to initiate a
discussion. Twenty minutes into the hour-long session, he had still not begun to speak on
the topic – decolonising mathematics – as he struggled to make his PowerPoint work in
the virtual environment. It seemed to Hilary that he, like many of us, had been ‘colonised’
by the presentation software owned by Microsoft – a company whose profits rose by 33%
to $15.5 billion during the Covid-19 pandemic in the quarter ending December 2020
(Weise, 2021) – and that he was no longer free to speak without it.

In the case of this paper, the constraining, unremarked artefact of academic life is the
article submission software, ScholarOne, jointly owned by Clarivate, market capitalisa-
tion $17.5 billion (Clarivate Company Profile – Office Locations, Competitors,
Revenue, Financials, Employees, Key People, Subsidiaries | Craft.co) and UNSILO and
currently piloting the use of artificial intelligence to provide “decision support features
for editors, improving the performance of paper screening with the potential to save
millions of hours in peer review time” by pre-evaluating the content of papers before
academic review (Clarivate Analytics and UNSILO partner to power ScholarOne with
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AI – Clarivate). This object is unseen yet acts powerfully on the academic world of (math-
ematics education) research. An essence of the ‘disorderliness’ which we sought to
embrace is precisely to unsettle the givens of the presentation of text and images on
the journal page – but the unconsidered and unacknowledged artefact precluded us
from doing this.

These two governing technologies of global capitalism colonise and regulate math-
ematics education research and its presentation, including that into interrogating how
global capitalism colonises and regulates both mathematics and citizenship.

Further, a paradox is that the reviewers and editors alike wanted us to explain and
justify what we were doing, an entirely reasonable request but, then, how could our
textual ‘invasions’ unsettle? Now they would be expected and thus assimilated with
comparative ease. How to find a way out of this conundrum in which we as
authors and they as helpful reviewers and editors found ourselves enmeshed? We
decided to address part of the issue directly in this preamble by extending what we
had already said about why disorder; but to follow David Swanson’s approach to pro-
viding more detail:

Readers looking for some explanation of the form of this work will find a discussion in the
addendum. If you feel lost and demand guidance, please head there and read the first few
paragraphs at least. Others may wish to read the addendum later. Still others (e.g. the adven-
turous, the feckless, dreamers) are encouraged to avoid the addendum altogether. (2018,
p. 134)

Why disorder?

Disorderliness represents a way to fight against the institutionalisation (and therefore the
inevitable co-option and colonisation) of the socio-political dimensions of academic
research in mathematics education (Straehler-Pohl, Lensing, Pais, & Swanson, 2018).
The disorder of mathematics education attempts to destabilise taken-for-granted
truths within the field:

the “socio-political branch” proclaims a critique of “mainstream”mathematics education to
be at the core of its “collective identity” [but]… the radicality of this critique is more often
than not domesticized for the sake of ordering its object in a way that it suits well the story-
lines that are commonly narrated. (Straehler-Pohl et al., 2018, p. 3)

We understand disorder to operate in two ways. First, to be a refusal of the taken-for-
granted orderings of both mathematics and mathematics education research.
‘Common-sense’, natural orders gain their orthodoxy through hegemonic discourses
which are neither innocent nor value-free. They conceal their own invention, constrain-
ing what it is possible to say and to think, and are intimately related to issues of power
and domination: things are as they are and cannot be thought of as being otherwise. But,
inevitably, something of the same becomes true as soon as any field of critique – like
social-political approaches to mathematics education research – initially contested,
itself becomes established: we are likely to be following our “radical educational
agenda without posing any threat to the system that [we] criticise” (Pais & Costa,
2020, p. 10). Relentless acknowledgement of our own complicity in this new ordering
is required at the same time as we struggle to “seriously rethink our ways of being in
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the world as mathematics educators, and… change our practices of thinking, asking,
working, exploring, fearing, hoping, pondering, and so on” (Appelbaum, 2017, p. 277).

Second, there is the invitation to be seen as disordered, as malfunctioning, as aberra-
tions of the norms of the social world of academic research: “wherever the majority of
actors assumes a natural order, those who base their reasoning in an alternative order
immediately appear as ‘disordered’” (Straehler-Pohl et al., 2018, p. 4). But we, too, of
course, by writing for an academic journal, are part of institutionalising and ordering
that aberration.

We cannot avoid such entanglements. So, should we abandon the field? Perhaps. But,
aware of “the feeling of helplessness in not being able to change anything at all” (Sriraman,
quoted in Straehler-Pohl et al., 2018, p. 4), of the fact that “hopelessness leads to wordless-
ness” (Berger, 2016, p. 112) and of dis-utopia as “the most significant project of our time
… the political celebration of the end of social dreams” (Dinerstein & Neary, quoted in
McLaren, 2000, p. xxv), we have chosen instead to stay and to attempt to draw attention
to the complexities and contradictions inherent in writing articles acceptable for academic
publishing whilst arguing for challenging the very foundations of the status quo.

Our contribution includes some uncertainty and lack of resolution: critical knowledge
is “persistently open, disclosive, incomplete and open-ended” (McLaren, 2000, p. 186)
and this uncertainty and indeterminacy extends beyond knowledge alone to include
the foundations for political actions (Skovsmose, 2014). We want to challenge “the
learned modern/colonial desires for consensus, coherence, neutrality and quick resol-
utions” (Andreotti et al., 2018, p. 12).

We adopt a little disorder as a way of being both “in and against” (London Edinburgh
Weekend Return Group [LEWRG], 2010, n.p.) the social world of academic research.
Those of us who work for the state, as academics inevitably do, must “find ways to
oppose it from within our daily activity, which means breaking out of the social relations
in which the state involves us” (LEWRG, n.p.): as researchers this involves us in challen-
ging the accepted norms, social relations and embedded and ‘natural’ ways of thinking,
writing and practising research, in not doing what we are supposed to do but otherwise.
This we have tried to do – “If we don’t push back, we will be pushed over” (LEWRG,
2010, n.p.) – despite all the inherent complexities, inconsistencies and contradictions
in being both ‘in’ and ‘against’. Being ‘in and against’ requires that activism is not
confined to “evenings and weekends… [lest] like Penelope in the Greek myth, we
stitch the tapestry of bourgeois society every day and attempt each night to unravel it
before dawn” (LEWRG, 2010, n.p.). A rebellious state of mind is required (see Extinction
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Rebellion, 2019), one which demands a fairer, more just, ecologically sustainable and
more loving world, seeking out the interstices – the gaps, openings, crannies, crevices
and chinks – through which moves against co-option and ordering may be inserted.

As noted above, both the editors and our kind reviewers have, entirely reasonably,
demanded that we explain ourselves and justify our place here. At the same time, one
of our reviewers offered that “making someone write their own justification / critique
is a practice associated with repression… all too often it is only the norm that does
not have to justify itself”; but, nevertheless, we are arguing for an ‘in and against’ posi-
tioning and half of that is being ‘in’! So here we have tried to supply in a more or less
orderly way, conforming to the current order of published mathematics education
research, some explanation and justification for our approach despite leaving reviewers
with unreconciled difficulties: there is bound to be “a fundamental uncertainty” (Straeh-
ler-Pohl et al., 2018, p. 5) about the review process. We assert, pace one of our reviewers,
that interrupting, disturbing, unsettling may be the best we can do; and this is a not
unreasonable goal by which to be judged.

Problematic discourses: mathematics and (global) citizenship

As noted above, in PiCaM, curriculum resources for teachers were to be designed to
embed global learning content and participatory approaches in the teaching of math-
ematics. Thus, participating in the project, we found ourselves enmeshed in (at least)
two problematic discourses: mathematics and (global) citizenship, interacting with
each other and functioning as an assemblage structuring our work. Before interrogating
these discourses, we share some of the troubling questions that arose in our discussions
and email exchanges within the project as we worked together on the principles we
adopted to guide us and on the curriculum materials we were devising, questions
intended to critique our actions and our intentions:

. Is it possible to frame global learning and social, civic and intercultural skills, knowl-
edge and understanding in ways that support an emancipatory project for both tea-
chers and children?

. In what ways can school-based pedagogies ever become aware of their inclusive and
exclusive potentials?
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. What characteristics cluster around the notion of radical citizenship in contemporary
times and places of globality?

. What role can curriculum materials have in a pedagogy genuinely focused on the
needs of children and teachers?

. Can we conceive of the materials as having a life of their own in the hands of
teachers and children producing unpredictable openings for encountering the mul-
tiple other?

. If we move from the situated and local to more general curricula artefacts and peda-
gogic interventions, how do we move beyond reproducing the same cultural, linguis-
tic, gendered, raced and ethnic stereotypes and hegemonies?

The purpose of the questions was to trouble us as, mindful of and sympathetic to the
injunction that “sometimes the best way to act is to stop ‘acting’ … and ruminate” (Pais &
Costa, 2020, p. 12), we nevertheless tried to find a way that something limited and partial
might be done even within an education system “the major purpose of [which] is to make
the world safe for global capitalism” (McLaren, 2000, p. 196). We return later to the issue
of what might be done.

Mathematics

Mathematics currently acts as a powerful political tool supporting the neo-liberal governing
elites, formatting howwe understand the social world (Skovsmose, 1994) and therefore our
place in it as citizens.Mathematicalmodels are presented in the context of political decision
makingwithout reference to the preconditions of themodelling process andwith themath-
ematics providing a neutral and apparently value-free tone, a place free of doubt, unques-
tionable, “controlling, regulating, and disciplining… [with] governing rules and
technologies of quantities, such as precision and accuracy to tame uncertainty” (Yolcu &
Popkewitz, 2019, p. 253). The mathematics is portrayed as “independent of human discur-
sive andmaterial practices.… Instead, its socio-historical character in themakingof signifi-
cant contributions towards conceiving and organizing modernity needs to be appreciated
as culturally and politically situated” (Chronaki, 2011, p. 208).

The policies resulting frommathematical modelling are seen as being “unquestionable
practical reality, a necessary evil” (Ernest, 2016, p. 8), despite the significant harm that
mathematics does in the world. For example, through the use of computer software,
highly sophisticated weaponry is deployed by the rich against the poor, remote controlled
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combat aerial vehicles against slingshots (Berger, 2016); or the use of mathematical algor-
ithms within predictive policing creating self-reinforcing feed-back loops likely to
support anti-black violence and oppression (Burke, 2020).

Mathematics is understood as a “motor of progress” (Valero, 2017, p. 117)where progress
is understood as the exploitation of the earth to generate the never-ending accumulation of
capital (Arendt, 1951/2017, p. 186). This view of industrial progress through technological
improvement has educational parallelswithmathematics remaining implicated inmaximis-
ing capital, this time human capital. Mathematics is used to order and rank young people
leading to the justification and legitimation of social stratifications and the consequent allo-
cations of advantage and disadvantage. It forms the basis of the “micro-disciplinary tech-
niques” (Hall & Noyes, 2009, p. 851) used to judge and discipline children, teachers and
schools andprovides “‘analytics’ that ‘drill down’ to individual students and that create com-
parisons with hundreds of other schools” (Povey & Angier, 2021) (see SISRA Services |
School’s Data Solutions Provider | SISRA Ltd). Suites of complex statistical measures
based on tests and mathematically analysed demographic data are produced and learners
become “a cell on a spreadsheet coloured red, amber or green or a labelled co-ordinate
on a two-way grid” (Povey & Angier, 2021). These “operate under a… logic of human
capital management [within which]… cognitive capital, intelligence, school achievement,
andmath competence are being connected as prerequisites andpredictors of social progress,
economic growth, and citizenship” (Valero, 2017, p. 121). And global agencies endlessly
produce statistics to promote educational reforms demanded by neo-liberalism without
any proof that these improve the quality of education (Nikolakaki, 2020).

Mathematics curricula have been co-opted in the service of prevailing discourses of
mathematics and of citizenship, becoming “an important technology to steer the
making of the new type of desired citizen and worker” (Valero, 2017, p. 128). Valero
argues that in the policy systems that developed from the middle of the twentieth
century, constructs such as mathematical achievement and the associated measurements,
rankings and subsequent in(ex)clusions mean that school mathematics education is not
just about learning mathematics but about the making of certain types of people, those
who have technological skills and can contribute to economic growth, with mathematics
education “cultivat[ing] the inner qualities of individuals who were to embody a particu-
lar way of being and acting as self-governed citizens” (Yolcu & Popkewitz, 2019, p. 245).

Overall, mathematical thinking with its apparent certainties and neutrality easily pro-
vides “a training in ethics-free thought” (Ernest, 2016, p. 6) with a focus on technical
means rather than ethical ends:
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it is not only animal and plant species which are being destroyed… but set after set of
our human priorities. The latter are systematically sprayed, not with pesticides, but
with ethicides – agents that kill ethics and therefore any notion of history and
justice. Particularly targeted are those of our priorities which have evolved from the
human need for sharing, bequeathing, consoling, mourning and hoping… (Berger,
2016, p. 83)

Mathematics – “the discipline most readily associated with colonialism and imperialism”
(Appelbaum, 2007, p. 233) – thus employed de-sensitises us to human and ethical values
and erases our connection with the ‘other’.

So why mathematics? We believe that we need to unlearn – to rewild if you will –
both these “hegemonic images” (Chronaki, 2011, p. 222) of mathematics and our
destructive relationship with the subject. We need mathematics as part of a critique
of contemporary political arrangements (precisely because of its formatting power)
as we try to function as radical citizens, caring for each other and for the planet;
the young need mathematics in shaping policies which bring greater fairness to the
world and which help to re-green the planet. And we need a mathematics that can
contribute to our understanding of the world as a mysterious and beautiful place
and an awareness that it can delight us and allow our creativity to flourish within
its realm.

(Global) citizenship

Although PiCaM was framed in terms of global citizenship, as we came to reflect on
the project (and prompted by one of our reviewers), it became clear that, largely,
European citizenship and Westernised concepts of citizenship were actually
being deployed. (We suspect the same is true in most policy contexts, for example,
that of the Organisation for Economic Co-operation and Development
(OECD)). The following discussion starts with citizenship and then moves
easily into European citizenship from which, we argue, it differs little. We then sum-
marise strands of global citizenship to be found in the sphere of mathematics
education.

Citizenship is a complex and elusive concept, and one which is inherently political.
It is something that can be acquired at birth, or bestowed in gratitude for selfless
bravery, or taken from you as a punishment, or act as a defining characteristic in a
rallying cry to arms, or withheld because of the colour of your skin or your sex or
your economic status, or bought by the wealthy, or… The concept is slippery, danger-
ous and contested and is employed in shifting and competing discourses about civil
society and the social good.

In mathematics education, as elsewhere, the idea of citizenship, with its so-called
rights and obligations, can be, and is, most often used in ways that support an inher-
ently conservative agenda: the good citizen as individual, conforming, law abiding and
accepting of the status quo. This neo-liberal citizen is required to be an autonomous,
rational, mathematical individual who is active and entrepreneurial and who has a
global reach, one who fashions their own identity, and performs self and citizenship
and mathematics without reference to the social-political context; equal opportunity,
meritocracy and ‘maths for all’ are frequently invoked (Valero, 2017). This citizen
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must fabricate themselves as “capable of gearing growth and, with it, a competitive,
now global economy” (Valero, 2017, p. 118): mathematics is central to the making
of these “productive worker citizens” (p. 128). Modernity, through capitalism
and industrialisation, demands a ‘mathematically competent’ citizen (Yolcu & Popke-
witz, 2019).

The ‘rights’ of this citizen are entirely individual: the freedom to exercise choice in
the market, without regard to the welfare of others, and the freedom to consume. As
Stuart Hall has it, “Economic Man or as s/he came to be called, The Enterprising Subject
and the Sovereign Consumer, have supplanted the idea of the citizen and the public
sphere” (1998; quoted in McLaren, 2000, p. 19). There is no place within neo-liberal citi-
zenship for knowledges of the ‘other’. It marginalises some citizens or doesn’t recognise
them at all and maintains the culturally dominant. Like mathematics, the way that citi-
zenship is conceptualised is often gendered (McIntosh, 2004) or raced (Andreotti et al.,
2018) or Eurocentric (Weiner, 2002) or all three. For example, in the Magna Carta of
1830 in Uruguay, citizenship was denied to “women, the illiterate, slaves, and anyone
who was ‘a paid servant, a day laborer, or a rank and file soldier’” (Galeano, 2009, p. 200).

Traditionally, the idea of the citizen was bound up with the idea of the nation state
but the neo-liberal discourse can be and is extended to include European (and global)
citizenship, with the citizen as one empowered to exploit global opportunities. To
provide the radical interpretation of citizenship required, we reject the idea that the
prevailing concept can be extended or expanded or added to (Pashby, 2011,
p. 427). Rather, such an approach leads to system expansion or system revamping
(Andreotti et al., 2018, p. 32) instead of a recognition that the system itself (and
the use of mathematics within it) is the problem, a system where “social injustice is
not an error to be corrected, but an essential requirement of the system” (Pais &
Costa, 2020, p. 7), a system based on “the violence of exploitation, ecoside, and gen-
ocide” (Andreotti et al., 2018, p. 28) within each of which mathematics is implicated.
In other words, a radical citizenship means a rejection of existing social and political
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power relations.

As well as this explicitly political dimension, we suggest radical citizenship (and a
reimagined mathematics) also has a moral dimension, one which is always connected
to the political. It requires the person-centredness, empathy and human values currently
advocated by many of those engaged in anti-globalisation movements who are striving
for a deep ecological democracy that stresses interconnectedness (Williams, 2019), not
just between people but with mathematics and the planet too. It is a citizenship (and a
mathematics) which recognises personhood and strives to create and maintain
“ethical, equitable relations premised on respect, reciprocity, solidarity to uphold the
well-being of present and future generations” (Andreotti et al., 2018, p. 31).

Mathematics education, citizenship education and PiCaM

In this section, we consider PiCaM and its learning resources (http://www.citizenship-
and-mathematics.eu/) within the context of mathematics and citizenship education,
returning to and reflecting upon the troubling questions raised earlier.

For most learners, mathematics classrooms in capitalist societies are alienating places
where they experience inequity and exclusion (Pais, 2017). The mathematics is abstract,
formal and cold with no room for creativity, mutuality, enjoyment or playfulness. Based
on modernist, Taylor-esque understandings of time (Povey, Boylan, & Adams, 2019),
being able to do things quickly is of central importance. Mathematics classrooms
demand ‘excellent teachers’, a concept difficult to argue against even as we observe it
stifling creativity as teachers strive to reach ever higher ‘standards’ as they work to
produce the ‘good citizen’. Through PiCaM, as in Chronaki’s teaching experiments,
“our efforts resemble the ‘norm’ of school mathematics… and at the same time, they
seek to create a ‘utopian’ space that troubles this very normality” (Chronaki, 2011,
p. 209). Returning to one of the troubling questions raised, that of the role that curricu-
lum materials might have in a pedagogy genuinely focused on the needs of children and
teachers, we add the further challenge (for teachers) of struggling towards such pedago-
gical goals within existing school settings. We found no way effectively to resolve the
inherent contradiction between these two, though we caught glimpses that, for the tea-
chers at least, working with the materials themselves did provide occasional moments
of liberation.

Designing curriculum artefacts for teachers is, in itself, problematic: they may be con-
ceived of as unchangeable or as being the subject of an other’s specific intentionality,
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things with unwarranted authority demanding compliance. The materials needed to
function as openings to create spaces for interaction, for dialogue, or as creative exper-
imentations that would allow teachers and children from the margins to tell their own
stories. Yet, for some of the teachers we worked with, these openings were inaccessible,
restricted in varying degrees by the demands of performativity. The more open and dia-
logic the materials – for example, Playing and making mathematical games and crafts:
Spaces for coming together – the less the teachers were likely to choose to work with
them in this way with their children.

A wide-ranging variety of discourses of global citizenship is to be found in the sphere
of (mathematics) education within which we identify four strands: citizenship for global
capitalism which draws explicitly on neo-liberal values, operating in contradiction to
radical ones (Department for Education, 2013); citizenship for global communication
which accepts and provides no challenge to the status quo (OECD, 2018); citizenship
for democratic participation which includes reference to justice and human rights
(Oxfam, n.d.); and citizenship for transformative action which references decolonisation,
ecologism, fair and sustainable development, feminism and transnational activism
(Andreotti et al., 2018; Pashby, 2011). It is possible to employ any of these discourses
in the service of maintaining the existing system. However, we suggest, the last two of
these, though colonisable by neo-liberalism, can also be excavated from the “rubble of
words” (Berger, 2016, p. 7) and help us in reclaiming the concept of citizenship, but
without any certainties or guarantees.

For example, in Global crisis and local solidarity, the uses of mathematics are problema-
tised and hegemonic narratives about debt and money are challenged, encouraging inter-
connectedness and solidarity. Here the move from the situated and local is directed
towards a critical engagement with neo-liberal economics but with a strong local voice
that appeared to us to avoid stereotyping. But the material could be used to focus on
the ‘good’ citizen, managing their personal finances well in the service of capitalism.
Mapping our world is designed to question the rise of the nation state and to draw attention
to historic colonialism, showing howmathematics can shape our understandings in hidden
ways and raising questions about how citizens are created. But the materials could instead
focus on closed and traditional mathematics and form part of a narrative in support of the
ingenuity of mercantile capitalism. Fair and square recognises and intends to give value to
artistic, cultural, philosophical and mathematics traditions other than western Protestant-
ism; but rather than providing a space for children from the margins it is possible for these
to be exoticized and used to foster colonial attitudes of benevolence.
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In terms of the potential for inclusive/exclusive pedagogies, this remains an irrecon-
cilable contradiction. This is exemplified by Mathematical bodies. The intention is to
explore mathematics as embodied and playful and experienced together with an explicit
focus on building a learning group where everybody matters and everyone has an equal
role to play. But for children who have a physical disability, this pedagogical approach has
the potential to further their marginalisation.

So we return to our first troubling question: is it possible to frame global learning and
social, civic and intercultural skills, knowledge and understanding in ways that support
an emancipatory project for both teachers and children? We have to answer: we do not
know. It is more than possible to use PiCaM resources adopting an accommodating or
reforming approach. But despite the difficulties and dilemmas discussed above, and
remaining inconclusive, perhaps the project materials might be used by teachers and chil-
dren to create glimpses of what might be. And we hope that our disorderly reflections
might contribute to helping us as a research community maintain our commitment to
uncertainty.

Concluding remarks

It will not be capitalism nor the capitalist state which fixes the problems that capitalism
and the capitalist state have created (Andreotti et al., 2018, p. 29). We live in a globalised
era of, not least, ecological crisis, war, enforced mobility across borders, hunger, exploi-
tation, pervasive colonialist assumptions and practices, racism and expanded powers of
the police and the military: each of these is implicated in the construction of a neo-liberal
version of citizenship, often aided and abetted by mathematics. We are in a

‘new dark age’ … characterized by domination by brutal ruling elites… hegemonic ideol-
ogies, fundamentalisms, a growing denial of both human rights and democratic working
conditions… a conservative often reactionary culture, ignorance and ‘miseducation’ …
[leading] to feelings of helplessness, alienation and surrender. (Nikolakaki, 2020, p. 309)

We believe, however, that, despite the incorporation of the idea of the citizen into the
neo-liberal world, it still has the potential to evoke more human and more humane inter-
connections with others (Andreotti et al., 2018). The call for papers for this special issue
refers to the (im)possibility of mathematics education to which we would add the
(im)possibility of working with the concept of citizenship. But we argue for the need
to act in the world whilst seeing the dangers inherent in an approach which seeks to
fix and solve. Andreotti and her colleagues ask:
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What pedagogical frameworks might support a relationship to knowledge that is not con-
strained to description… and then prescription… and instead towards holding and
working with and through complexity and uncertainty? (2018, p. 30)

We offer no answer to this question – “being critical and being doubtful become inte-
grated” (Skovsmose, 2007, p. 172) – but simply try to hold onto the complexities and con-
tradictions of our own position, adopting a messy approach and searching for the
stamina and strength required to unlearn our investments in the status quo (Andreotti
et al., 2018). Our language has been colonised by neo-liberalism – even ‘social justice’
finds a place neo-liberal politics (Department for Work and Pensions, 2012) – and we
need to find new ways of expressing ourselves (Monbiot, 2017), having been left with
just a “rubble of words” (Berger, 2016, p. 7).

We recognise the utopianism of a project like PiCaM, negatively insofar as appearing
to offer a plan of action but positively in pointing to a social dream on the horizon. With
every step we take, the horizon recedes – “So what purpose does Utopia serve? Well, it
serves the purpose of moving us forward” (Birri, quoted in Potts, 2017, p. 16). We
defend this Utopianism in the face of neo-liberalism’s commitment to dis-utopia that
serves the interests of the powerful through the fostering of helplessness and hopeless-
ness. Rather, we argue for a hopefulness that citizenship can become about care and
interconnection, with mathematics helping us to enable this and to experience delight
and mystery in the world, a hopefulness “that the good and the beautiful will
somehow thrive, that there is a future after all” (Vlieghe & Zamojski, 2019, p. 163).
Because the world is essentially open and incomplete, there is space for hope. We
need a radical hope because it is “our best weapon against despair” (Nikolakaki, 2020,
p. 321). We need a hope that is active not passive: Gary Younge (2020), quoting
Martin Luther King, alerts us: “‘the arc of history is long but it bends towards justice’
– but it doesn’t bend by itself. It’s up to us to make it” (Younge, 2020, n.p.). And we
also need hope-in-the -present (Povey & Angier, 2021) because “radical hope is not so
much something you have but something you practice” (Nikolakaki, 2020, p. 321).

What does this mean for mathematics education? It is part of our argument that such
specifying closes down possibilities whereas the way ahead is messy and fraught with
contradictions. However, in a context of uncertainty, openness and indeterminacy,
this might mean we enact interconnectedness between and respectfulness for persons,
with approaches that bring us back to our bodies and ourselves, using mathematics to
critique and change the world and to take joy in it; and we might find the opportunities
that mathematics education can provide to engage in a citizenship understood as
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solidarity in the here and now and as enabling just practices and transformational action
by young people to build a better world.

Addendum

We have used two devices to make the consumption of this research text more self-con-
scious for the reader, to push back a little in the process of research production, to not do
what we are supposed to do. Both are intended to point to the “contradiction… between
object [this text] and the processes and human relationships they mask” (Swanson, 2017,
p. 248) as we attempt to “critique and disrupt cherished notions embedded in the field,
and to ‘speak truth to power’” (Nolan & de Freitas, 2007, p. 1).

The manufacture of an academic text involves a (power-drenched) dialogue between,
usually, editors, reviewers and authors; but this dialogue, even when its existence is
acknowledged, remains invisible. Despite this erasure, the dialogue plays a significant
role in creating and disciplining the field and acts as part of the reification of the
social processes of argument and inquiry into a commodity of the research industry.
Here, we have asked the reader to bring this to mind by sharing some of that conversation
and our deliberations as we respond.

We have interrupted the text with images without comment in a process reminiscent
of montage: “the montage methodology deliberately makes the role of the author more
explicit” (Swanson, 2017, p. 240), a form of representation that “[flies] in the face of more
traditional forms of research text” (Nolan & de Freitas, 2007, p. 3) and helps underscore
its fabrication. In the revised version of the text, Hilary played with the idea of asking
provocative questions next to the images but Gill thought that the interruptions
without comment were more disruptive, simply because the reader was required to
work out for themselves what to do/how to think with them, without that thinking
being scaffolded, directing and perhaps containing it. We decided to remain with the
‘invasions’, “highlighting textual performance and non-linearity in an attempt to inter-
rupt the reader along the journey of coming to know” (Nolan & de Freitas, 2007, p. 7)
with the “deliberate decontextualization” (Swanson, 2017, p. 246) as more likely to unset-
tle consumption.
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