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Abstract
Recent theories of posthumanism and new materialism, have advanced important and sustained arguments in relation to global environmental crises. These theories share a commitment to de-centring the human and attending to the various, non-human material forces with which the human is entangled—thus offering a point of view from which ‘we’ can better appreciate our dependence on and within the environment. Claire Colebrook (2014b) has challenged these approaches by pointing to the hyper-humanism and active vitalism they entail, given that they frequently arise—at least in relation to issues such as climate change—from a concern with human life, and with the possibility of sustaining human life on the planet. What is needed, according to Colebrook is a mode of thinking that is “able to consider forces of composition that differ from those of man and the productive organism” (p. 100). In this paper, we will show that mathematics may be particularly well-suited to this endeavour. Drawing on Mikulan’s (2017) stratigraphic approach to pedagogy, we will propose some paths towards such a framing, one involving the embracing of non-sense, accident and singularity (see de Freitas & Sinclair 2014) and the other a refusal to tame the virtual through the metaphoric (see Châtelet 1993/2000).
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Today, the challenge of thinking ‘our’ future on the planet which might soon be obsolete and inhospitable to ‘our’ ways of living is being addressed in several theoretical, political, ethical, technological and pragmatic ways, most of which begin with the question of how to sustain human life in the future. In this paper, we start instead by embracing the challenge of thinking a future without humans. Such speculative thinking perturbs the normative images we have of what counts as life. In what follows we ask what are some of the implications of this speculative thought in relation to mathematics education; and what are the questions and concepts that would need to be created in order to address the global environmental crisis and the ecological destruction of the planet. 
We argue that the conception of human life on which current approaches to environmental crises are now being played out are managerial in nature—and well suited to mathematical formulas and models that seek to quantify, trade and exchange. What is needed, according to Colebrook is a mode of thinking “that frees itself from folding the earth’s surface around human survival” (2014a, p. 23) and is “therefore able to consider forces of composition that differ from those of man and the productive organism” (2014b, p. 100). If the managerial mode of thinking is driven by a desire to save the planet for human life, then Colebrook is asking for a mode of thinking that is not ultimately in relation to human life. She is asking for an inhuman mode of thinking. As educators, we might ask ourselves how it is possible to cultivate such a mode of thinking. It may seem counter-intuitive to be asking how to think of education in anything other than a human-centric way. In this paper, we will nevertheless be attempting to envision how, in the mathematics classroom, we can help teachers and students face the inhuman contingency of existence. 
Drawing on Whitehead and Deleuze, we will show that mathematics may be particularly well-suited to this endeavour, especially a mathematics that is neither Platonic (transcendental), social-constructivist (human-centrism), nor material (active vitalism). What is required, in the context of the current global environmental crisis, is instead a mathematics that can be framed as a problem—that is, as a mode of thinking that can formulate problems that require new concepts — rather than as a mode of meaning making, modelling or representing. This is the inverse of the usual order to doing things in the mathematics classroom, where the problem is already given, as well as the concepts that determine its solution. Importantly for Deleuze, and for our argument, such a framing takes mathematics to be an intensity in its own right, disconnected from human intentionality, and therefore inhuman. In what follows we will propose some different paths towards such a framing, one being the embracing of non-sense, accident and singularity (see de Freitas & Sinclair 2014) and the other a refusal to tame the virtual through the metaphoric (Châtelet 1993/2000).
Theoretical approaches such as posthumanism and new materialism sustain a commitment to de-centring the human primacy and attending to the various, non-human material forces with which the human is entangled—thus offering a point of view from which ‘we’ can better appreciate our dependence on and within the environment. What is usually not pursued in such approaches, however, is the challenge of thinking beyond or before the point of view of the human. In not accounting for beyond or before, what remains entrenched in the contemporary foundations of educational theory is, to use Whitehead’s phrase, the “fallacy of misplaced concreteness” – the correlation of reality (world) to human (thought) according to the narrow perception of what counts as life. In other words, life is not conceived in such a way as to account for all the imperceptible or barely perceptible fields or milieus before or beyond the point of view of the human ‘eye’; we might say that life is not conceived abstractly enough (by which we mean less an Aristotelian abstraction—removed from human experience—and more a Deleuzian abstraction, which is a map of relations producing concrete assemblages, not from above, but from within). Consider the way we conceive life in its spatio-temporal continuum as always already generative, successive and pertaining to a point or location. We are guilty of committing the same fallacy when we conceptualise learning as the successive development of cognitive schemas, each one more advanced than the other. 
In order for posthuman and new materialist approaches to adequately account for the inhuman, we propose that a different ontological orientation is required. We find Whitehead useful in this regard inasmuch as he conceives of objects not as substances that can be grasped, apprehended and managed (by the human, in relation to the human) but as milieus or “chunks” extending spatially and temporally ad infinitum, and thus never completely domesticated by/for humans. Irvine (2015) draws a useful parallel here to mathematics, arguing that “just as we cannot perceive a Euclidean point that is said to have position but no magnitude, or a line that is said to have length but no breadth, it is impossible to conceive of a simple spatial or temporal location”. The mode of thinking that is engaged when working with points and lines on the plane can therefore be seen as inhuman, but also as similar to how we might think about life. Thus for Whitehead (1925) there are no spatial points, these are limited abstractions because “In a certain sense, everything is everywhere at all times. For every location involves an aspect of itself in every other location. Thus every spatio-temporal standpoint mirrors the world” (p. 114). Close to Leibniz’s monads (but with no allusion to the best compossible world), it is events and processes that are the fundamental building blocks of reality and not substances.

Education in the Anthropocene

What seems to be challenged by the Anthropocene is not only the question of how to re-think education and educational research (see Coles, this issue) so that it can engage with the speculative thought of a future without humans, but also, following Colebrook, how to encompass other timescales and horizons, those “that resist recuperation, incorporation and comprehension—forces that operate beyond intentionality and synthesis,” because “only this radical destruction can save us from ourselves” (Colebrook 2014a, p. 72). There might or might not be human extinction. But if there will be such a thing as an evolution of the human of the future as a new and yet again stable mode of existence, this will have been manufactured from the human mode of existence that has always already been futuristic, apocalyptic, multiple, incompossible and indifferent to its milieu. 
The posthumanist turn in philosophy of education has begun to challenge some of these core and normative values of the humanist philosophical tradition (see de Freitas & Sinclair 2014; Smythe et al 2017). What is being challenged is not only the centrality of human mind and perception, to life tout court, but the questions of how we conceive life in the first place. Contemporary philosophers (Claire Colebrook, Elizabeth Grosz, Karen Barad, to name a few) provide us with many thought experiments that can help us to begin thinking about thought itself in different ways. The expansion of thinking is not a fixed, linear and predictable process, nor is it limited to the human cerebral networks and operations. As Mikulan (2017) argues, thinking is not of the human mind, but rather it is an intensity, a force or dynamism, a potentiality both virtual and actual. Though critical pedagogy is preoccupied with human/sociological and cognitive differences (i.e. between categories and bounded organisms), in speculating a future without humans we might begin to explore these differences in unlikely and untimely ways (i.e. as destructive intensities, “sexual indifferences”, infinities, disjunctive events, divergences, and gaps). 
In addition to rethinking thought itself in posthumous modes of being, we suggest that the relational ontologies in the context of posthumanist conceptions of mind-body dyad and its non-human relations are not abstract enough to engage with life beyond the sense it yields to or for us. In other words, the post-linguistic and post- or anti-Cartesian turn has marked the philosophy of education (postulating cognition in corporeal terms as assemblage, network, relationality, etc.) in the hope of de-centring rationality and Cartesian abstract thought as the founding faculty of learning. However, as Colebrook (2014a) has shown, the overcoming of the Cartesian anxiety and the ‘turn to the post-human’ is conceptually very modern and produces something like an elevated and “ultra-humanistic” perception of the place of the human in contemporary theory, particularly in those strands that are now explicitly turning towards the environment and ecology. In other words, following Colebrook, the task of becoming post-human is ultra-humanistic in that human has always tried to surpass himself, become other than a thing or an essence (other than body, other than cogito, other than object). Man has always placed himself against or beyond life and has thus always been post-human such that “If posthumanism is the refusal of any determined human essence, with an insistence on the human as nothing more than self-creating potentiality, then such posthumanisms intensify the human quality par excellence: self-fabrication” (Weinstein & Colebrook 2017, p. xvii)
With the Anthropocene, human species is ‘now’ aware of its catastrophic and malevolent impact on earth. But we can take the Anthropocene thesis as a speculative tool in embracing a thought not of living on, in what certain active or generative notions of life turned toward matter and the posthuman yearn to be a more harmonious and grand web of life beyond the human, but a thought that can, following Colebrook, account for the pure potentialities “released from function”—oriented towards disequilibrium, “unbinding, splitting, and dissolution” (Colebrook 2011b, p. 15). For example, the human ear as an organ reduces the sense-perception of sound which means that it actualizes sound in a certain way (perceiving certain vibrations and not others for example), a bee in a different way and a bat in yet another way. A sound vibration as a wave is not actual in itself but is, following Deleuze, a field of infinite potentialities that are actualized in a multiplicity of infinitesimal ways (not only relational, reproductive, generative, benevolent, but also destructive, indifferent, evil, non-relational and stupid, for example). This is not the active life of an already individuated mode of being but a passive notion of life where nothing is given in advance – an “indefinite life”. Following Colebrook, we can say that the task of thinking in the future is to confront all of these virtual and imperceptible forces that, for example, differentiate the modern concept of human subject at a distance from life and to see just how, where and when this particular human becomes recognized to be the origin of all difference (of thought, language, representation). Here Deleuze, following Whitehead, suggests that there is not a subject who then thinks. Rather, there is an event of thought within life that produces subjects. There are forces and potentialities that precede extensive actualizations (perceived as number, mouth, sound) within a temporality that is always beginning again in the midst and within relations that are based on encounters and compositions, rather than recognition and identification. 
This indefinite life does not itself have moments, close as they may be one to another, but only between-times, between-moments; it doesn’t just come about or come after but offers the immensity of an empty time where one sees the event yet to come and already happened, in the absolute of an immediate consciousness. (Deleuze 2005, pp. 29-30)

Following Colebrook’s reading of Deleuze, it might be possible to suggest that if the logic of self-efficient and system-practice-oriented human organism were to be radically “recalibrated” in the future of living otherwise, what might be needed is a pedagogy where the emphasis is moved away from “determining in advance the quality and quantity” (Colebrook 2011b, p. 14) of potentialities that can be actualized in the myriad of every day pedagogical encounters and events. That is, if we intimated such a passive notion of life in educational theory and practice, the focus of curriculum planning might not begin with the pre-imagined, pre-supposed and stabilized reality – for example curriculum imaged as a course to be run. Rather, following Colebrook, it would account for all those imperceptible and inhuman forces (viral, geologic, terrestrial, inert and un-living, for example) that are not bound to human modes of perception and would consider relational ontologies not only in terms of generative and sustaining modes, but existing alongside other modes of relating, such as destructive, non-relational and indifferent. Curriculum might then be imagined otherwise, perhaps as a flow encompassing infinite numbers of diverging and converging events that are happening amidst or always beginning anew in the daily classroom encounters (all the way down to the smallest of perceptible happenings, such as stutters or a change of a pitch in a student’s voice, for example) as well as in connection to all other events, those that perished, those not yet imagined and those still to come. Or in Coles’ words, when thinking about breaking with the habitual patterns of thought and practice in education, “the idea of the Anthropocene, in itself, can provide a mechanism for disrupting patterns of interaction and bringing awareness to my on-going habitual relationships with everything around me at scales from the classroom to the planet, but it will not lead to prescriptions of how to act” (this issue, p. 12). This would attest to a certain ecology of thought, for it would conceive of environment not as that which either supports, sustains and envelops ‘us’ (see Irigaray 2004) or as something that is beyond ‘us’ but as a milieu of intensive forces indifferent to the sense it makes to and for ‘us’ and existing alongside a myriad of other timescales and milieus, both virtual and actual. And mathematics might be particularly suited to embrace such a passive notion of life for it can create concepts abstract enough to “re-calibrate” the questions we ask and the problems we pose if we are to take the speculative thought of life after the event of human seriously.

Thinking speculatively in the mathematics classroom

In the context of mathematics education, how can we think beyond the world of humans? How would we consider “intensive multiplicities, in which different speeds and economies open different and incompossible systems” (Colebrook 2014a, p. 166). Such speculation would be very difficult if mathematical concepts were taken to be simply Platonic forms or mere socially-constructed conventions. To pursue our speculative project, we would need to follow de Freitas and Sinclair (2017) in seeing mathematical concepts as vibrant and indeterminate, having one foot in the virtual and one in the actual. The virtual is a key term, coming from Deleuze, who introduced it as an ontological category that enabled him to describe multiplicities that are real but that are never fully formed, determined or exhausted, and thus never actualised. Unlike an essence, a multiplicity is not uniform and timeless, but divergent and alters historically. “To say that an object expresses a multiplicity, is to say that matter is spontaneously capable of generating pattern, and that such pattern does not resemble some pre-given form” (p. 78). 
If a concept is seen only as a realising of the possible, as a logical device that remains within the scope of deduction and induction, then it resists speculation—it ignores what Colebrook calls the “material complexities dispersed beyond any single intention” (Colebrook 2011a, p. 18). To conceive of concepts as ontological devices, as de Freitas and Sinclair (2014) have proposed, involves a different kind of determination, one that generates something ontologically new, like the complex number or the point at infinity of projective geometry—neither of which emerges from the rules of logic alone. While this is a good description of what counts as mathematical activity, it may be harder to imagine this being the case in the mathematics classroom; what can students and teachers create that is new? Isn’t the point that students are to learn what has already been invented? Perhaps if we can really think concept as a creative force, we can begin to reframe the proverbial list of topics given in any curriculum as starting points, as vectors that have the potential to go in any direction, rather than as endpoints or given ideas to be reached. Instead of thinking of the circle, for example, as an object of study whose properties should be studied, imagine putting the circle in motion. In a grade 2 classroom, for example, imagine children watching a circle growing on the screen, getting bigger and bigger and bigger, so that eventually only the arc can be seen; the arc becoming flatter and flatter as the circle continues to grow. At a certain point the arc seems to straighten out into a line. Children’s arms, initially forming circles, break apart and extend straight out to the side. The circles have become lines. It’s non-sensical. An accident of having pushed the centre of the circle too far away, let the hands come apart, and destroying the circle. Out of the mobility, the new has emerged. 
Let’s consider another example involving the concept of parity. Even and odd numbers usually function logically in school mathematics, determined as they are by specific properties: even numbers are divisible by 2 and odd numbers are not. In the logical of the excluded middle, a given number is either even or odd. However, the non-sensical thought experiment in which numbers could be both even and odd—numbers such as 6 and 10, which have both an even and an odd divisor—follows the intensive forces of number, rather than those of the proper sense of the human. Indeed, much of inventive mathematics can be seen in this light, as thinking beyond the world of the human. Perhaps any concept that partakes of the infinite—and this may include every mathematical concept—involves thinking beyond the world of human, and this is what may make it suitable for nonhuman speculation. 
School mathematics, however, in its rush to humanise, to concretise, to simplify, frequently tames the infinite through metaphor. Indeed, Châtelet complains that teachers often “massacre” the virtual by forcing it back into the real or the possible. For example, it is common practice, in a calculus lesson, to invite students to think of dx in terms of a small increment, and thus to think of the characteristic dx, dy triangle as if it could become a little smaller. Instead, Châtelet implores us to say “the triangle only exists insofar as there are virtual triangles around it” (our translation) (1993/2000, p. 9). When teaching projective geometry, teachers similarly venture into the metaphorical, inviting students to consider the point at infinity as if two parallel lines could eventually meet. What if we could instead treat it as a trembling ambiguity that does not need to be domesticated to a human point of view? In so doing, we would be allowing mathematics its materiality, the intensive forces of composition that are different from those of the reproductive human and the productive organism.
Seeing mathematical concepts as virtual releases them from the assumption that there are a priori logical orderings between concepts, which enables us to rethink not only the teaching and learning of concepts, but also the notion of the mathematics curriculum. This assumption of logical ordering may have arisen as part of a broader “developmental ideology” (Lundin 2011) that pre-dates Piaget’s theories about the order and age at which children (can/should) develop knowledge of particular mathematical concepts, and emerges out of the much earlier initiatives to educate children (rather than adults) and establish hierarchies of concepts that would start at the simplest, most basic, and gradually gain complexity. Within the ideology of development, the discipline stays fixed and immobile, while the child moves slowly up, forming ‘concepts’ along the way.
The scope and sequence metaphor for curriculum involves an ordered list of concepts, which is often taken to be the ‘natural’ order that should be followed when moving on to higher-level concepts without leaving any holes or gaps. It is organised in the image of the human, and especially of the developing child. Such a course is driven by the assumption of an essential connectivity and relationality of elements and parts in a whole (stages, aims, outcomes). But what if the curriculum grew out of a different organising principle, one in which a random collection of concepts were chosen from the usual list, and assembled architectonically. Instead of progressing from concrete to abstract, a preschool child might encounter the abacus and the infinite side by side; the circle and the point at infinity. The direction would not be that of a course (as in a temporal organization of a curriculum), progressing along a path from point to point, but of random change at any of its points. Such curriculum would be more akin to a construction of building blocks – without an image of a whole.
The shift that we are proposing here is delicate, especially in light of the decades-old push to move from traditional mathematics teaching, where memorising and alienation prevail, to a more humanising, progressive approach that involves sense-making and understanding. Both approaches, despite their many differences, circumvent the virtual. The former does it by avoiding speculation and the latter by treating the virtual as possible. Neither privilege the chance encounters, singularities and ambiguities that bring us closer to the “power of imaging that is not oriented to the eye of recognition, the eye that views the world according to its own already organized desires” (Colebrook 2014b, p. 100). And embracing such a point of view might perhaps help us think differently about/with climate change, helping us see the planet not as one climate managed by the human species, but as also indifferent to the human species.

Thinking pedagogy stratigraphically

Mikulan (2017) proposes that the task of pedagogy be considered stratigraphically, which would entail imaging pedagogical process and events as encompassing virtual and actual timescales side by side, as building blocks without an image of a bigger whole. They would be just these singular and intensive pragmatic ‘constructions’. Starting with the mobile, material and ontological device of number, for example, the task would not be to achieve some higher truth, some fixed and complete understanding of number, as can be seen for example in Gelman and Galistel’s (1978) identification of the five principles that “govern and define” counting. Instead, it would be to do something with number, something whose success or failure cannot be known in advance because it cannot be known before being constructed as we go along. 
In Deleuze and Guattari’s words, “Problems and solutions are constructed about which we can say, “Failure…Success …,” but only as we go along and on the basis of their coadaptation” (Deleuze & Guattari 1994a, p. 82). This is intensive ‘construction’ for:
Constructivism disqualifies all discussion—which holds back the necessary constructions —just as it exposes all the universals of contemplation, reflection, and communication as sources of what are called "false problems" emanating from the illusions surrounding the plane. That is all that can be said in advance. It is possible that we think we have found a solution; but a new curve of the plane, which at first we did not see, starts it all off again, posing new problems, a new batch of problems, advancing by successive surges and seeking concepts to come, concepts yet to be created (we do not even know if this is not a new plane that has separated from the preceding plane). (Ibid.)
There is some resonance here with the mathematics education literature on problem posing (see, for example, Brown & Walter 2005) in that the emphasis is more on formulating a problem than it is on solving it; once the problem has been formulated, a certain solution inevitably emerges. In the formulation, there is the construction. Problems posed by others—by the teacher, the textbook, the worksheet— are false in that their success or failure is known in advance and the concepts have been chosen, fixed, determined. While Brown and Walter saw their project as being deeply humanistic in enabling students to engage in the most creative of mathematical activities—in contrast to having to endure the mechanistic labour of ‘solving’ exercises—we can see, through Deleuze, the inhuman potential of mathematical problem posing, as long as we are prepared to see mathematics itself as a generative force. In other words, the constructing of a new problem cannot be seen solely as the fruit of human invention, but instead as arising from mobile indeterminacy of mathematics.
For Deleuze and Guattari, the successful resolution of one problem does not mean that we can answer for the ones that follow: “We cannot say in advance whether a problem is well posed, whether a solution fits. This is because the criteria for each philosophical activity are found only in the other two, which is why philosophy develops in paradox” (Ibid.). The outcome is not pre-determined, for existence (concepts, life, beings, art, abstractions) can fail. This is true in mathematics as well, a major problem such as Fermat’s last theorem, is rarely exhaustively stated in the sense that the work of the mathematician is often to find new ways of expressing the problem using new concepts, or new relations between objects. Furthermore, for Deleuze and Guattari “it is categories like Interesting, Remarkable, or Important that determine success of failure” (Ibid.). These axiological categories are also what determine success and failure in mathematics (see Sinclair 2011).
We cannot know whether creating a new category of numbers that are both even and odd will lead to success or failure. Rather, it is the solution that modulates the force of the problem thus composed. In other words, following Deleuze and Guattari, the task of pedagogy considered stratigraphically would be to plug-in-to the force of a problem thus composed (creating a new category of numbers) and to follow a “witch’s flight,” not determining in advance the number of possible solutions to the problem, but to journey – where each new path taken is transforming the questions and problems we pose (modulating the problem composed as intensifying or dramatizing a particular composition of even and odd numbers, for example). The history of mathematics provides plenty of evidence of this kind of plug-in-to activity: for examples, the new journeys started—the new geometries created—by negating Euclid’s fifth postulate. 
What might this look like in the primary school classroom? Let’s consider the example described by Sinclair in Chapter 5 of Smythe et al. (2017), which involved a group of four-year-old children attempting to “make 100” using a multitouch iPad application called TouchCounts. The application, in which children can touch the screen to produce numbers and can then pinch ‘herds’ of numbers together in order to create a sum, engages children in sonic, haptic, symbolic and visual encounters with numbers, allowing them to produce numbers that are so large as to be non-sensical, often in ways that are unintended. There was no given problem; the children were instead playing on the iPad, making numbers and combining them together to create bigger numbers. Eventually, a problem was formulated: Let’s make 100. Initially, solving the problem seemed to entail continuing to create new herds and merge them to the existing one until 100 could be reached. When the students went from 97 to 107, and were about to continue making more herds, the teacher pointed out that they had made something bigger than 100. The children press reset, starting making more herds again, this time wanting to create “two zeroes and a one”. The problem has thus changed from an ordinally driven one (getting up to 100) to a symbolic one (producing the required digits). They begin to make herds of 10, which requires touching the screen with all ten fingers. They take turns making 10s, congratulating each other as they go along. The teacher suggests that they could keep making herds of 10 and encourages them to make lots of them[footnoteRef:1]. This again transforms the problem. As the children make herds of 10 and put them together, they eventually produce 60, 70, 80, 90 and then 100. The concept of 100 thus emerges in the end as “you make ten tens”, that is, as a solution to the problem of making 100 on the screen. [1:  In this example, the teacher is clearly attempting to help the children achieve their goal, aware that it would be highly unlikely for them to do so using their current strategies. The teacher can thus be seen as taming or perhaps structuring the children’s activities, decomposing 100 into the more accessible blocks of 10. Thus, despite trying to problematise 100, which we see as a stratigraphic pedagogy, this does not necessarily preclude more human-centric pedagogical moves. ] 

What is transformed or modulated in the process of making 100 is not only the problem of the concept 100 (which changes from being about making big herds, to making particular symbols, and then to making many herds of 10), but the children as well, if the child is imaged not as a bounded organism but as an assemblage of pure potentialities that become actualized differently with each new encounter with 100. And similarly, we can say that there is an infinite field of potentiality of 100 first, and then its actualisations. There isn’t one concept of 100 that can be arrived at in different ways. This means, very significantly, that a child cannot know 100 in degrees of more or less, for in every singular event of encounter between a child and 100, each has its own force to produce relations that cannot be explicated in advance and which are not reducible to the will or intention of the child. 100 becomes in singular events and it becomes expressed differently with each new encounter. If there is an abstract concept of 100, it is actualized differently with each new encounter of a new problem. 
As theory, stratigraphy would then ask questions such as: What are the multiple tendencies of concepts? What is the distance, indifference that arises out of bodies alongside concepts? Drawing on Whitehead and Deleuze, reading stratigraphically attends to what is destructive, rendered senseless, in the superimposition of events, rather than looking for a linear progression or transcendental whole. In the ‘making 100’ example, one thing that is lost is the progressive, ordinal movement towards 100, which the children begin with, and which involves the deploying of many different numbers, not just 10. If the teacher had instead invited the children to slow down their thought and steady their hand gestures, after having reached 97, by stammering one herd at a time, a very different concept of 100 would have been created, involving a very different set of hand actions. 
Stratigraphy, according to Colebrook, following Deleuze:
sees every event at every point in time in virtual relation to every ‘present’. Not all these relations are actualised. It may well be that nothing is to be gained from seeing this grain of sand here and now in relation to the invention of the steam engine or the invasion of what came to be known as Australia, but the grain of sand, the steam engine and white Australia (like all events) converge and diverge. (Colebrook 2016, p. 448) 
Stratigraphy as methodology thus involves reading at different scales (the geological, the neuronal, the gestural, etc.), not with the aim of thinking in terms of the individual or the social or the political or the geological, but in order to read them side by side. Again, in Colebrook’s words:
Are we really thinking if we accept the value of a concept (such as ‘the Anthropocene’ or ‘the human’) and then qualify all the ways in which either the concept or our attempts to respond to it will fall short? Rather than accept the globe and its stratiﬁcations as the strata that explain all others, one might say – following A Thousand Plateaus – that events should be considered stratigraphically, as creating thresholds that tend in contrary directions; concepts, events and encounters create multiple tendencies that unfold various worlds, some of which are not readable in terms of the other. This is not to say that everything is relative; it is to say that the complexity of concepts requires acute analysis and that a concept’s contrary tendencies should be intuited precisely rather than distributed into degrees of more and less. (Colebrook 2016, p. 445)
Following Colebrook we maintain that educational stratigraphy in the context of post-qualitative research would examine concepts in all their complexity and insist that they need to be read as inclusive disjunctions and differences in kind rather than degree. When Colebrook speaks of intuiting precisely, she is referring to Deleuze’s (1988) concept of intuition—a method of inquiry, which centrally involves creating problems[footnoteRef:2] that are not “ready-made”, that is, not already institutionally decided in advance and usually set into binaries (conceptual understanding is better than procedural understanding; process is more important than product; reform teaching is better than traditional teaching, etc.). By contrast, truly new problems invite us to think in terms of different ‘cuts’ of reality thereby deemphasising differences in degree (more or less procedural, more or less reform, etc.) and re-orienting attention to differences in kind. Within educational stratigraphy, mathematical concepts, pedagogical events and classroom encounters would be perceived as never fully actualized (virtual) since concepts would never settle into closed entities that are either concrete or abstract; pedagogical moves would never be isolated into being more or less progressive; children’s actions would not be differentiated into being either instrumental learning or relational. Mathematical concepts, pedagogical events and classroom encounters would be perceived diverging multiple tendencies that unfold various world trajectories and timescales, wherein some of these trajectories are disconnected, non-relational, destructive of one another and mutually indifferent.  [2:  Deleuze’s (1988) three-part method involves problematising, differentiating and temporalising. We focus only on the first part here, but hope to further elaborate on this approach in future work. ] 

Privileging chance encounters, singularities and ambiguities over curricular-ly, developmentally and pedagogically fixed points in a progressive trajectory might bring us closer to the “power of imaging that is not oriented to the eye of recognition, the eye that views the world according to its own already organized desires” (Colebrook 2014b, p. 100). It is interesting to consider this power of imagining in relation to the argument that the mathematics curriculum should provide students both with more opportunities to see how mathematics is used in the ‘real’ world and with more experiences using mathematics to model that world (including reading, interpreting and creating models for climate change). Mathematics education, seen stratigraphically, would not try to model or represent the ‘real’ world but would read the mode of existence of mathematics and the mode of existence of the “outside of thought” side by side. Alongside all of those not yet imagined and yet to come. That is, following Colebrook, we would not take mathematics as the scale against which we read all other scales (geological, viral, terrestrial, for example), as the scale that can explain or represent other scales. We find purchase in examining the different modes of existence of children, number and multitouch app as different processes of alongside that converge, diverge, fold, cut and contaminate the number and quality of preconceived notions of how each one of them can become expressed in singular events of learning. What becomes dramatized in this approach is not the milieu as directional, but when the different components of the territory cease to be relational (functional) and become expressive, each in their own way and responding to their own problem. Also dramatized is the way in which when number changes, when the child changes, the creating of the new entails destruction as well—number’s temporality is lost, a child’s index finger ceases to be two. There is no merging into a bigger whole that harmoniously contains all prior events, like an infinite sum.
The desire for real world applications is often framed either in terms of economic (to better prepare students to use mathematics in the workplace) or motivational (to motivate the importance of studying mathematics) desires. The kinds of speculations we have been undertaking in this paper have different orientations in terms of an invitation to think of the future and its climate differently. It may seem counter-intuitive to see mathematics as having a place in such an invitation, given its presumed distance from questions of what it means to live life well. But if the proposal here is to entertain the thought of the environment and climate not as this one all-encompassing envelope managed and sustained by and for the human species, perhaps mathematics is rather well-suited to the challenge because of its potential to create concepts and problems the importance of which is not judged by how well they explain the real word. Like science fiction, mathematics can pursue the impossible, the contradictory, that which is nonsense. Imagine responding to the oft-heard question in the mathematics classroom of ‘why are we learning this?’ with ‘to help us imagine the world without us’. 
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