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WOLF DIMINISHED: MATHEMATICS,  
EDUCATION AND BIODIVERSITY 

RICHARD BARWELL

I was prompted to write this article by reading news reports 
about wolf hunting in the US mid-West. I was struck by two 
things: what seemed to me to be the excessively destructive 
treatment of wolves by humans; and the clear and conse-
quential presence of mathematics. One news report begins: 

In just three days this week, Wisconsin hunters killed 
nearly twice the number of wolves that wildlife man-
agers had intended to be harvested in a brief, 
court-ordered hunting and trapping season. Hunters 
killed 216 wolves between Monday and Wednesday, 
well past the 119 quota set by the Wisconsin Depart-
ment of Natural Resources. The Wisconsin season 
comes as Minnesota lawmakers and wildlife managers 
wrestle over whether to allow wolf hunting this fall. [1] 

I find this report disturbing. The scale of destruction and 
the short period of time suggest an intensive frenzy of 
killing, yet this frenzy is couched in bureaucratic terms: 
‘wildlife managers’, ‘court-ordered’, ‘harvest’ and ‘quota’ 
imply an orderly process governed by administrative proce-
dures. Moreover, there is mathematics in these procedures: 
how is a quota determined? How is it ‘managed’? The same 
report states that the Wisconsin Department of Natural 
Resources “gave out 20 permits for every wolf it wanted 
harvested, rather than the more typical 10 per wolf”. What 
calculations or models led to this decision? What is the 
‘right’ number of wolves? A tension emerges between math-
ematical-administrative mechanisms and the brutal reality of 
lots of dead wolves. 

These questions led me down various lines of thinking 
and reading. I read additional news reporting about wolf 
hunts or concerns about the presence of wolves in many 
parts of their range. I tracked down technical reports pre-
pared by officials in Wisconsin to estimate wolf populations 
and so propose management strategies and quotas. I found 
academic studies in biology that proposed methods to model 
wolf populations. I also read poetry about wolves and 
thought about traditional folk tales. Differences in these 
texts helped me to see more clearly the limitations and con-
tours of administrative or scientific discourses and led to 
questions about the role of mathematics and mathematics 
education in relation to the ecosystem. How should we teach 
mathematics in the face of so much mathematically assisted 
destruction? 

Writing in critical mathematics education has highlighted 
some of the ways that mathematics shapes contemporary life 
in often hidden ways. Skovsmose’s (1994, 2021a) notion of 
formatting highlights how mathematical modelling, often 

embedded in technology, shifts from describing situations to 
prescribing how things should be and what we experience. 
In so doing, mathematics can contribute to masking or dissi-
pating responsibility. In this way, mathematics formats the 
reality of global ecosystemic problems like climate change. 
Skovsmose (2021b) argues that mathematics pictures, con-
stitutes and formats crises like climate change or pandemics. 
That is, mathematics is used to gather information and 
describe the nature of a crisis, is used to determine the nature 
of the crisis, and shapes how we act in response to a crisis. In 
this sense, mathematics is reassuring; it gives a sense of 
doing something about a crisis. We can measure, record and 
model what is happening and seek solutions. But we also 
know that mathematics is implicated in the consumer-indus-
trial society which is causing such global crises. 

There is a biodiversity crisis on our planet. Extinction 
rates match those of the great extinctions, such as the one 
that led to the disappearance of dinosaurs. Diversity within 
ecosystems is falling and biomass of non-domesticated crea-
tures is plummeting. An examination of recent reports of the 
Intergovernmental Science-Policy Platform on Biodiversity 
and Ecosystem Services (IPBES) (e.g., 2018, 2019) makes 
the crisis plain and is also an excellent example of how 
mathematics is part of the social and economic systems that 
pictures, constitutes and formats this crisis. An examination 
of the mathematics relating to wolves serves as an example 
of broader systemic challenges. 

In this article, I offer an initial attempt to think about 
mathematics and mathematics education in relation to the 
ecosystem crisis in quite a specific way: I am trying to trace 
a path from mathematical-administrative discourses to indi-
vidual creatures, in this case, wolves, as metonyms for all 
the other species with which we share our planet. In what 
follows, I offer three perspectives on the life of wolves, the 
first drawn from poetry, the second from mathematical mod-
elling and the third from the bureaucratic discourse of 
quotas. While there are connections between them, there are 
also contrasts. I then reflect on these connections and con-
trasts in relation to mathematics and mathematics education. 

 
Wolf diminished 1: captivity 
In a poem called ‘Wolfwatching’, Ted Hughes (1989) offers 
a meditation on nature in captivity. The principal image for 
the poem is of two wolves in some kind of zoo: the old wolf 
who has spent his life “behind wires”, the young wolf “wait-
ing for the chance to live”. Hughes creates a series of 
tensions: between freedom (in the wild) and enclosure (in 
the zoo, behind wires); between a young wolf who still feels 
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wild and an old wolf, broken and uncertain after so long in 
captivity; between observer (the visitors to the zoo, the poet) 
and observed (the wolves who must live in the gaze of the 
visitors). As in much of Hughes’s poetry, Wolfwatching is at 
the same time a carefully observed portrait of and reflection 
on a living creature, and an exploration of very human con-
cerns; it is both melancholic and quietly angry. The poem 
makes me think about how human observation and control 
encloses and colonises the spirit of the wolf and, in the light 
of the Wisconsin wolf hunt, about how mathematics may be 
part of this observation and control. 

If you grew up, like me, with European fairy tales, or 
those of many other traditions, you will know that wolves 
have long been revered, respected, worshipped, feared and 
mythologized as powerful creatures symbolic of wildness 
and danger. Little Red Riding Hood must enter the forest 
and confront the wolf that eats and replaces her grand-
mother. Two of the Three Little Pigs are outthought and thus 
eaten by a wolf; the third must use his wits to destroy the 
wolf or be eaten in turn. These tales have been interpreted as 
processing the fear and dangers of growing into adulthood, 
in which the wolf is symbolic of hidden and not-so-hidden 
dangers (what big teeth you have!) (Bettelheim, 1989). 
Wolves are shapeshifters, both human and animal, wild and 
tame, living in the borderlands of human society. We are, in 
this cultural tradition, deeply afraid of wolves. 

Hughes points to something else: a majestic dignity, 
destroyed by human observation. For the old wolf, “Eyes 
have worn him away”. The young wolf is “waiting for the 
chance to live”, not yet diminished by the enclosed space, the 
sounds of the city, the endless visitors; trapped, doomed, con-
demned to a shadow life circumscribed by human desires. 
The title, ‘Wolfwatching’, emphasises the significance of this 
gaze, wolves instrumentalised as objects of human desire, 
reduced to an amusement, isolated and emptied of their 
lupine being. I read the poem as a metaphor for the late-mod-
ern relationship between humans and other species; it evokes 
feelings—sadness, frustration, anger. It gives a sense not of 
the life of a wolf, but of what it means to observe and think 
about what the life of a wolf might be like, to see and recog-
nise an individual living, suffering wolf; to connect. 

I have included discussion of Hughes’s poem because it 
invites us to think about the lifeworld of a wolf. This idea is, 
of course, a fantasy, as is the case with writing about nature 
in general. Morton (2010) highlights a paradox in which 
such writing sets up nature as “an object ‘over there’— 
a pristine wilderness beyond all trace of human contact” 
(p. 125) and thus creates a separation that it is ostensibly try-
ing to disrupt. Hughes’s contrast (and hence distinction) 
between the captive old wolf and the implied wild wolf 
reveals his, and much of humanity’s, longing for wild nature, 
where humans are absent. For Morton, this idea of nature is 
part of the problem: 

‘Nature’ fails to serve ecology well. I shall sometimes 
use a capital N to highlight its ‘unnatural’ qualities, 
namely (but not limited to), hierarchy, authority, har-
mony, purity, neutrality, and mystery. Ecology can do 
without a concept of a something, a thing of some kind, 
‘over yonder’, called Nature. Yet thinking, including 

ecological thinking, has set up ‘Nature’ as a reified 
thing in the distance, under the sidewalk, on the other 
side where the grass is always greener, preferably in the 
mountains, in the wild. (p. 3) 

Morton’s point is that first, Nature does not really exist (it 
is a cultural construct) and second, we, humans, and all that 
we do, are part of the interrelated, nonhierarchical ‘mesh’ of 
nature, through which all life, past, present and future, is 
interrelated. 

 
Wolf diminished 2: models 
Sophisticated mathematical methods are used to model and 
hence predict fluctuations in wolf populations. Marescot, 
Gimenez, Duchamp, Marboutin and Chapron (2012) exam-
ine probabilistic stage-structured matrix models based on the 
social organisation of wolf populations. A four-stage model 
incorporates equations relating juveniles, dispersers (who 
leave the pack), subordinates and alphas. These models 
mathematise social structure in their construction. Repro-
duction, for example, is related to status within a pack; not 
all wolves produce offspring in a given season. The equa-
tions model the interrelated change over time of each of 
these social roles within wolf populations. Data at this 
detailed level is difficult to collect, since it is challenging to 
count every individual wolf and identify their social status. 

The purpose of Marescot et al.’s paper is to offer a math-
ematically valid simplification of stage models, reducing the 
four-stage model to a single-stage model based on female 
Alpha wolves. They demonstrate that the simplified model 
follows the four-stage model closely and hence is a reason-
able alternative. The advantage of the simplified model is 
that it relies on much less detailed and easier to collect data. 
There is only one alpha female in each pack, and hence it 
suffices to count or estimate the number of packs, rather than 
the number of individuals, something that is much easier to 
do with confidence. A discourse of control is apparent when 
the authors state, “Optimization methods such as stochastic 
dynamic programming provide powerful tools for solving 
the optimal strategy that best achieves management objec-
tives” (p. 95). Mathematics thus provides a set of tools for 
controlling a population in line with established objectives. 

The last section of Marescot et al.’s article is entitled 
‘Management implications’ (p. 95). Descriptive mathemati-
cal models of wolf populations are transformed into 
projective models with which to intervene, manage and con-
trol the population. This is how mathematical formatting 
works (Skovsmose, 1994, 2021a). The formatting process 
mathematises wolves in terms of variables, death in terms of 
probabilities, and the complex social dynamics of wolf 
packs in terms of stages in a matrix model. This kind of 
mathematisation encourages us to think of wolves and other 
species as resources to be harvested for human benefit or 
amusement, and ecosystems as intricate but ultimately con-
trollable interactions between different species—modelling 
is also a kind of fantasy, in fact. Mathematisation does not 
include the lifeworlds of wolves, their personalities, their 
strong social relationships or those of any other species; the 
felt relationships and kinships established between individ-
ual wolves cannot be captured in mathematical models. 
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Wolf diminished 3: quotas 
Although wolves have been eliminated in some parts of the 
world, including much of their original range in the US (with 
the exception of Alaska), there is an understanding that their 
role as apex predators is important in the health of ecosys-
tems (Eisenberg, 2010). For many decades, wolves were 
officially listed as endangered in the US, and hence pro-
tected so that the population could recover, but they were 
delisted in January 2021. Conservation programs seek to 
protect existing populations and reintroduce wolves to areas 
from where they have disappeared. Such programs tend to 
be controversial, with farmers concerned about losing live-
stock [2]. In Minnesota, hunting groups lobby to be able to 
‘harvest’ wolves and tensions exist between various groups, 
such as between Indigenous communities and farmers [3]. 
The crux of the story in February 2021 is that, following 
delisting, the Wisconsin Department of Natural Resources 
established a quota of 119 wolves for a 2021 wolf hunt. 
Hunters succeeded in killing 216 in less than 3 days. A sub-
sequent study estimated the wolf population in the state in 
April 2021 as being 695–751 individuals, amounting to a 
27–33% decrease compared with one year earlier (Treves, 
Santiago-Ávila & Putrevu, 2021). At a time of mass extinc-
tion and a biodiversity crisis, this behaviour seems like 
madness. 

Quotas are derived from data on the current state of the 
wolf population, as well as analysis of the potential impact 
on the population of different quotas through the use of 
mathematical models to determine ‘acceptable’ population 
levels. To establish the quotas, the authorities also need to 
estimate the kill rate, since not every permit will result in a 
wolf being killed. The Minnesota Star Tribune reports that 
the Wisconsin Department of Natural Resources gave out 20 
permits per wolf to be harvested, for example. In this rather 
direct way, mathematics constitutes the reality of the author-
ities responsible for managing wolf populations, as well as 
for the hunters, and, of course, for the wolves (and not only 
the dead ones). 

The idea of a quota reflects a mathematical-administrative 
discourse: killing wolves is a matter of allocation and popu-
lation management (where the population is an output of 
mathematical models). Killing wolves is referred to several 
times as ‘harvesting’. The Director of the Wisconsin Depart-
ment of Natural Resources is quoted [1] as saying, “The 
quota was set with the goal of keeping the population sta-
ble,” and as not wanting “to have a negative impact” 
(although the impact on 216 wolves was terminally nega-
tive). A member of the Minnesota state legislature states, “A 
healthy ecosystem needs wolves, but the population is just 
too high. We need to be allowed to manage it properly and 
responsibly” [1]. Implicit in the idea that the population is 
too high, is the idea that we can know the extent of the wolf 
population and that there is an acceptable level, above which 
humans should intervene. Mathematics is used to establish 
‘acceptable’ population levels, above which, a problem can 
be declared. There is no mention of the power and dignity of 
wolves, of their ‘chance to live’. To talk of managing and 
harvesting them, and of their population being too high, 
arguably excludes this possibility.

Critical reflections  
Critical mathematics education offers an important critique 
of mathematical modelling and its role in formatting society 
and in questions of sustainability. One of Skovsmose’s 
(1994, 2021a) most significant insights is that descriptive 
models end up becoming prescriptive models. This shift is 
quite apparent in the modelling of wolf populations, which 
are descriptive in nature, but are then used to determine a 
desirable or manageable population, as well as any related 
excess. Proponents of critical mathematics education 
(including myself) argue that the learning and teaching of 
mathematics need to address not only the process of model-
ling, but also its nature, limitations and consequences. From 
a critical mathematics perspective, mathematics is but a part 
of how students make sense of situations within a landscape 
of investigation related to their own lifeworlds. 

D’Ambrosio was one of the first in our field to highlight 
environmental crises in his thinking (see, for example, 
D’Ambrosio, 2010, 2014). Like Skovsmose, he drew on a 
broadly critical perspective, inspired, in particular, by 
Freire’s critical literacy. He argued, in effect, for an 
expanded critical literacy, that included mathematics and 
technology, in which learners’ own experiences and strate-
gies are included. While undeniably powerful, this approach 
does not directly address the problematic relationship 
between humans and other species, although D’Ambrosio 
recognised the importance of ‘new modes of thought’. 
D’Ambrosio also highlighted an important ethical dimen-
sion: “Mathematics educators must be aware of the dramatic 
prospect facing humankind and should be careful when 
their students learn well how to play mathematical games 
implicit in curricula, but do not reveal any ethical thinking” 
(D’Ambrosio, 2015, pp. 25–26; see also Skovsmose, 2020). 

There is, then, a tension at the heart of critical mathemat-
ics education. In proposing a critical perspective on 
mathematics—that is, by promoting what Skovmose calls 
‘reflective knowing’ in addition to technological and mathe-
matical knowing—critical mathematics education does not 
lead to different kinds of mathematics (Gutiérrez, 2017). It 
accepts mathematics but proposes that students need to learn 
its limitations. If, however, the use of mathematics is typi-
cally instrumental (although this can be questioned), and 
leads inexorably to the control and domination of nature, 
there is a problem. Mathematics is essential for understand-
ing the widespread and growing environmental crises. But 
describing these problems (descriptive models) leads to pre-
scribing preferred outcomes (prescriptive models), and 
hence to a practice of control. It is impossible to understand 
the dynamics of wolf populations of wide areas and over 
time without using mathematics. Once mathematics is intro-
duced, the control of wolves soon follows. The same 
phenomenon can be seen with respect to various ecosys-
temic crises, such as mass extinction and climate change. 
Climate models, for example, are initially descriptive (tested 
on past climate data), are then used to develop projections of 
future climate scenarios (based on different emissions sce-
narios), which are in turn used to prescribe preferred 
outcomes and make policy. Control is part of the mathemat-
ical way of picturing a crisis and control is what is taught 
along with mathematical modelling, even from a critical 
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perspective (see, for example, Maheux, 2014). Thinking 
about an individual wolf, like the one evoked in Wolfwatch-
ing, reveals what is absent from this approach: there is a lack 
of connection, a lack of feeling, a lack of meaningful rela-
tionship. Hughes’s poetry expresses a relationship with an 
individual creature. Mathematics tends towards the aggre-
gate, the average and the desirable. Hughes connects; the 
mathematics drains nature of its being. 

Gutiérrez (2017) has offered perhaps the most developed 
alternative (or addition) to critical mathematics education 
when it comes to biodiversity. She draws on concepts from 
various North American Indigenous ways of knowing to 
emphasise epistemological relationality, reciprocity and flu-
idity. First, Gutiérrez introduces the Mayan concept of In 
Lak’ech: 

Seeing a version of oneself in other living beings or 
persons is a powerful reminder to move through the 
world with compassion, gratitude, and interdepen-
dence. For me, In Lak’ech suggests that if we look 
closely, we can see ourselves in others and others in us, 
but not in a way that implies an erasure of our unique-
ness, even while recognizing that uniqueness does not 
imply a sense of self without others. (p. 7) 

In Wolfwatching, Hughes does, I think, see his interde-
pendence with the wolf; it is part of much of his poetry to 
connect with other forms of life, born of his lifelong love of 
the land. The poem suggests a mutual entrapment; “the old 
wolf/ is listening to London”, but so is the observer who fol-
lows the wolf’s (aural) gaze and who perhaps shares his 
disillusion. In Wisconsin, however, there is little sign of 
compassion. The models show there are too many wolves 
and so some must be harvested [4]. 

The second concept introduced by Gutiérrez is reciproc-
ity, which is about the interdependence of all things. This 
principle is: 

more than simply recognizing that reciprocity enables 
persons to do things they could not otherwise do alone, 
it underscores a kind of ethic that is valued in maintain-
ing harmony of the cosmos. In this sense, reciprocity is 
not only the productive thing to do, it is the right thing 
to do. (p. 8) 

This idea extends from persons to all creatures and non-
living entities and has similarities with complexivist 
perspectives on biodiversity, such as Lovelock’s Gaia 
hypothesis. Reciprocity requires us to ask what the wolf 
does for us and for others and to recognise the wolf’s right to 
exist. The mathematical descriptions and models of wolf 
populations reflect a non-reciprocal relationship. What 
information is provided about the human population? 
Or those of other species? It is well established that the pres-
ence of wolves is related to the health and numbers of many 
other plant and animal species. There is a balance between 
wolf populations, deer populations, the mix of trees and 
vegetation in their habitat, fish, butterflies and many 
other species through what is known as a trophic cascade 
(Eisenberg, 2010).   

The third concept introduced by Gutiérrez is Nepantla, a 
Nahuatl (Aztec) term for “the interstitial space between 

worlds” (p. 9) and quotes Anzaldúa and Keating (2002): 

Nepantla, where the out boundaries of the mind’s inner 
life meet the outer world of reality, is a zone of possibil-
ity. You experience reality as fluid, expanding and 
contracting. In Nepantla, you are exposed, open to 
other perspectives, more readily able to access knowl-
edge derived from inner feelings, imaginal states, and 
outer events, and to ‘see through’ them with a mindful, 
holistic awareness. (p. 544). 

Gutiérrez emphasises how Nepantla is about multiple 
realities and in-betweenness. In Wolfwatching, Hughes 
explores reality from the perspective of wolves in captivity; 
they are between wild and tamed. A mathematical descrip-
tion of wolves does not really seem to capture their reality at 
all. Mathematical models transform wolves’ lifeworlds into 
human concerns, using human language. It is hard to see 
how in these mathematics, the “mind’s inner life” meets the 
“outer world of reality”. The whole point of mathematical 
methods is to bring the world into the mind’s inner life in 
order to control and manipulate it. 

Gutiérrez points to an approach that simultaneously 
humanises the mathematical gaze, by recognising it as one 
among many possible ways of seeing, and ‘extra-humanises’ 
this gaze, by placing it in relation with non-humans. It is an 
approach based on humility, interdependence and ethics. As 
such, it aligns with contemporary thinking about nature as 
non-hierarchical, non-directional, interconnected and con-
taining multiple realities (e.g., Morton, 2007, 2010; 
Haraway, 2016). 

 
Dialogue and ethics 
In writing this article, my purpose is not to reject mathemat-
ics or reject critical mathematics education. Nor am I 
suggesting that a totally new kind of mathematics, in an onto-
logical sense, is needed. If mathematics is a kind of human 
language game, then we can to some extent change the rules 
of the game, but eventually it turns into something else. And 
besides, mathematics is very effective at what it does. My 
question is more about how we can continue to do or teach 
mathematics, or some version of it, in a way that permits the 
kind of connection to and respect for other creatures that 
Hughes evokes in his poem. Gutiérrez (2017) suggests that 
teachers work with this question: “Am I doing mathematics 
to see myself in others and others in myself, to give and to 
receive from my universe, to acknowledge multiple ways of 
knowing and multiple kinds of knowers?” (p. 19). 

For me, Gutiérrez’s ideas are related to a Bakthinian dia-
logic perspective which emphasises relationality, mutuality 
and heterogeneity (see Barwell, Boylan & Coles, 2022). 
Bakhtin (1993) links such ideas to the gap (and connection) 
between theoretical principles and the lived moment of 
action. Lives are not lived in theory; theory flickers into life 
in each enacted moment. He develops this position into, 
among other things, a critique of technology, in which we 
may include mathematics: 

This is like the world of technology: it knows its own 
immanent law, and it submits to that law in its impetu-
ous and unrestrained development, in spite of the fact 
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that it has long evaded the task of understanding the 
cultural purpose of that development, and may serve 
evil rather than good. Thus instruments are perfected 
according to their own inner law, and, as a result, they 
develop from what was initially a means of rational 
defense into a terrifying, deadly, and destructive force. 
All that which is technological, when divorced from the 
once-occurrent unity of life and surrendered to the will 
of the law immanent to its development is frightening; 
it may from time to time irrupt into this once-occurrent 
unity as an irresponsibly destructive and terrifying 
force. (p. 7) 

This position, originally developed at the beginning of the 
twentieth century, remains a powerful critique of how tools 
like mathematics (if it is considered as a tool) follow their 
own logical momentum, not only within mathematics but in 
their extension through technology into the biosphere. An 
excess of attention to the ‘inner law’ of mathematics leads to 
what Skovsmose (2020) calls, echoing Hannah Arendt, the 
banality of mathematical expertise. The significance of this 
idea for mathematics educators is that this banality is very 
often part of the learned curriculum. While this point may, 
for some, be somewhat evident, it is nonetheless important. 
Marescot et al. are engaged in perfecting mathematical mod-
els of wolf populations. The Wisconsin Department of 
Natural Resources is engaged in perfecting quotas for wolf 
hunts. These activities make sense within themselves. But 
they ‘irrupt’ into the lifeworld of 216 wolves and their sur-
viving relations “as an irresponsibly destructive and 
terrifying force”, as Bakthin puts it. 

Bakthin argues that ethical responsibility arises from our 
inextricable connection to others. Our being in the world 
arises through our relation to others and in this sense we are 
answerable to each other. Each act constitutes who we are, is 
also a response to others and is ‘answerable’. Every act there-
fore has an ethically relational dimension. 

Abtahi (2022) has written recently about ethical relational-
ity in mathematics teaching in the context of cultural 
diversity and inclusion. She analyses her experience of teach-
ing a mathematics teacher education course to a group of 
Canadian Indigenous students. Her thinking is in many 
respects aligned with that of Gutiérrez; in particular, Abtahi 
understands teaching as existing within a web of interrela-
tionships. Her examination of this situation does not arise 
from a post-hoc moment of realisation, but rather traces how 
she grapples with ethical questions from before the course 
begins. A key assumption is that each individual makes sense 
of the world from their position within their web of interrela-
tionships: 

Within the epistemology of interrelationships lens, the 
act of learning is effectuated through consideration of 
the wholeness of the learner’s lifelong process of accu-
mulating experiences and interpretations. Hence, it 
follows that the act of teaching becomes highly ethical. 
This is especially the case in teaching across different 
cultures, when the teacher (an individual such as 
myself) or the subject that she/he is teaching (such as 
mathematics) does not have an understanding of the 
fluctuating webs of interconnected things that the 

learners are carrying in their positions as selves-in-rela-
tions. The act of teaching is ethical because of the harm 
that could be caused by the lack of attention to episte-
mology of interrelationships, regardless of the teacher’s 
intention. (p. 157) 

Abtahi helps us to see how to avoid the banality of math-
ematical expertise, by remaining alive and present to the 
lived experiences of others with whom we are in relation 
(see also Boylan, 2016). This relationality, as Gutiérrez sug-
gests, is as much about wolves as it is about our students. 
Understanding the lifeworld of a wolf, however, is not so 
easy and requires setting mathematics in dialogue with other 
ways of knowing. Rather than sticking to the inner law of 
mathematics, we must look outwards and the arts, including 
poetry, offer one place to look. 

Consider the wolf as a relative. Like any student, it has an 
accumulation of experiences and interpretations. Each wolf 
is a self-in-relation, interconnected with other wolves, other 
creatures, humans, the landscape, and so on. Can we teach 
mathematics with a consideration of the wolf’s relationality? 
Can we encourage students to do mathematical modelling, 
for example, with a meaningful, felt awareness that they do 
not have an understanding of the fluctuating webs of inter-
connected things that the wolves are carrying in their 
positions as selves-in-relations? This kind of approach 
requires much of the teacher: both Abtahi and Gutiérrez talk 
about the work each of us must do to understand our own 
relationality (and consequently to practise compassion and 
humility). In teaching mathematics, we can encourage stu-
dents to work at a similar awareness. Such an approach is 
about more than taking a class outside, although that would 
certainly be a good idea. It is about bringing relationships 
into awareness as part of doing mathematics. 

 
Concluding remarks 
Our planet is facing a biodiversity crisis and mathematics is 
involved. In this article, I have focused on reports of a wolf 
hunt to examine different ways in which mathematics con-
tributes to this crisis, shapes our understanding of the 
ecosystem and guides future actions. In the case of wolves, 
mathematics has a central role in ‘managing’ wolf popula-
tions in way that may mask our ethical responsibilities. My 
examination contributes to understanding the ethical 
dimension of mathematics and, by extension, of mathemat-
ics education. In particular, I have sought to trace 
connections from banal mathematical planetary-scale appli-
cations of mathematics to the lives of individual creatures. 
Mathematics can provide sophisticated models of wolf pop-
ulations and precisely (or pseudo-precisely) calculated kill 
quotas; the result is that a wolf dies to serve entirely human 
needs or desires. What I am trying to work towards here is 
ways of bringing such connections into mathematics teach-
ing so that mathematics does not diminish the wolf. When 
most learners of mathematics have never met a wolf, poetry, 
art, drama or fiction offer counterpoints to mathematical 
ways of knowing. Learning to use mathematics ethically 
involves awareness of alternatives to mathematics (Abtahi, 
2022). Thinking with poetry is one way to prompt such 
awareness. 
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[1] ‘As Minnesota considers wolf hunt, Wisconsin hunters blow past quo-
tas’. Minnesota Star Tribune (25 February 2021) https://tinyurl.com/FLM- 
43-2-2 
[2] ‘Spanish farmers deeply split as ban on hunting wolves is extended’. 
The Guardian (6 March 2021) https://tinyurl.com/FLM-43-2-3   
[3] https://tinyurl.com/FLM-43-2-4 
[4] Indigenous communities in the state are the exception; they are reported 
as buying up permits to reduce the number of wolves that would be killed, 
although hunters far exceeded the quotas, making this gesture meaningless 
(see ‘Wisconsin hunters kill 216 wolves in less than 60 hours, sparking 
uproar’. The Guardian (3 March 2021) https://tinyurl.com/FLM-43-2-5).  
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