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Abstract: 
This essay argues for reconceptualising educational curriculum that locates its primacy in 
practices. The argument is framed around what we consider to be a core purpose of 
education: to help people ‘live well in a world worth living in’ (Kemmis, et al, 2014). Living 
well and learning about what this means in schools is guided by curricula, and conversely, 
school curricula determine the substance of education. These curricula are typically 
epistemologically based, framed around the core idea that disciplinary knowledge is stored in 
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texts and ‘brains’, and this knowledge enables them to make rational decisions. We argue that 
this understanding of education is too narrow, and as a consequence, severs the relationship 
between knowing and practising: and in the broader landscape of mathematics education this 
forms our key provocation here. We propose that a curriculum of mathematical practices is 
required for human flourishing, where the focus is on mathematical practices rather than 
predominantly on knowledge. To demonstrate our position, we consider different kinds of 
mathematical practices needed during the Covid-19 crisis. We examine how a practice-
approach forms the basis for a future-oriented curriculum which might better equip 
individuals and societies to respond to the conditions which disrupt their everyday 
circumstances. 
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Introduction  
This essay argues for a policy shift in education, one that reconceptualises educational 
curriculum as one that locates its primacy in practices: one, we believe, that moves the focus 
of curriculum towards education that we see is currently restrained in an era of schooling 
(Edwards-Groves, Grootenboer & Wilkinson, 2018). The significance of this shift of position 
rests in renewing an expectation of curricula in schools to providing a frame for educators to 
guide the development of practices - practices that support individual (students) to live and 
act well in a sustainable world. We draw on the discipline of mathematics to make the case 
since as the 2020-21 pandemic disrupted the lives of individuals and societies across the 
globe, mathematics (among other disciplines) and its concepts were laid out daily (in the 
media) to explain how individuals and societies should act and react in response. Specifically, 
we argue for a ‘curriculum of mathematical practices’ as one with more capacity to 
practically benefit the development and sustainability of societies. This view contrasts with 
prevailing knowledge-based curricula. We note that the actual nature of mathematical 
practice, while clearly central to such a curriculum, is a philosophical debate too expansive 
for this paper (although we discuss this in more general terms throughout). Initially we 
present a definition of education that frames our position, then we explore the notion of 
‘curriculum’ as it relates to its core knowledges. We then move on to our call for ‘a 
curriculum of practices’ reflective of mathematical practice. Following this, important 
conceptions of learning practices are briefly outlined to underpin what a curriculum of 
mathematical practices might indeed look like, and why it is apt, relevant, and potentially 
useful to ameliorate some current shortcomings that seem prominent from current 
mathematics curricula. Finally, to ground the argument some practical everyday examples, 
including those of the recent pandemic, are presented. 
 

Considering a definition of education 
As we construct our argument for a curriculum of mathematical practices, first we begin with 
considering education more broadly. At its core, we take a social view of education 
suggesting that it has a double purpose: that is, education is to ‘prepare people to live well in 
a world worth living in’ (Kemmis, Wilkinson, Edwards-Groves, Hardy, Grootenboer & 
Bristol, 2014, p. 27). By this, we mean that education has two interrelated, symbiotic 
purposes: first, forming individuals so they can live wisely, productively, sustainably, and 
justly in society, and, second, forming communities and societies that promote environmental 
and human flourishing. Of course, what ‘a world worth living in’ might involve is always 
contested; different people have different views, different intellectual traditions have different 
positions, different geopolitical circumstances have different experiences.  For this reason, 
what education means for the world’s populations needs to be considered, debated, and 
understood anew in each distinctive site and for changing times. As a part of a global 
dialogue, the mathematics education community needs to consider, as a societal good, what it 
might mean to live well mathematically, or through mathematics, especially in particularly 
troubling times or under unexpected and challenging conditions. 
This perspective raises the question framing this essay: What are the roles of mathematics 
and mathematics education in realizing the dual purpose for education? While it can be 
shown that mathematics has contributed to human flourishing in many ways throughout 
history (Su, 2020), it is clear that, for many in contemporary times, mathematics has not 
conspicuously enabled learners’ capacities to live well (Grootenboer & Marshman, 2017; 
Zan, Brown, Evans & Hannula, 2006). Indeed, many people finish their schooling and loathe 
mathematics, seeing it as inert, elite, unpalatable, and for many useless. This untoward 



outcome, in turn, diminishes the collective capacity of humankind to have ‘a world worth 
living in’ because the mathematical practices necessary to, for example, understand and 
ameliorate crises are compromised. To illustrate our points throughout this article, we draw 
on examples from the both everyday experiences and from the international SARS-Cov-2 
virus (Covid-19) crisis (particularly as evident in Australia at the time of writing when Covid-
19, and its variants,  remain an active threat to individuals and societies). This crisis, the 
pandemic, is one that illustrates ways the capacity of individuals to ‘live well in a world 
worth living in’ is diminished because mathematics education has not currently enabled the 
development of more widespread mathematical practices among local, regional, national, and 
global populations. 

Knowing and learning practices 
In proposing a curriculum of mathematical practices, we begin, albeit briefly, by addressing 
the notion of a curriculum, and how curriculum as currently understood relate, in the main, to 
knowledge (in the form of discipline, content, concepts, skills and in some curriculum 
values). Although school disciplines, like mathematics, have ‘a dual mandate, carrying a 
sense of practical regime into an economy of conceptual enterprise’ (Anderson & Valente 
2002, p. 4), learning and knowledge in the disciplines is often constrained by a dispensary 
view of curriculum (delivery) more disposed to normative ways of acting, thinking and 
behaving in the discipline (Fiori & Selling, 2016). Moreover, curricula have come to be 
considered as a way of ‘storing’ or ‘banking’ knowledge (Freire, 1970) for different kinds of 
linguistic, disciplinary, and occupational entities. This view of curriculum, as a store, a 
repository, is based on the false epistemological assumption that the most important 
knowledge is stored in texts (books, web-collections or documents) and brains (in simple 
terms). However, more provocatively, our view, following Wittgenstein (1958), is that 

… what is conventionally called ‘knowledge’ (in which we include not only cognitive 
knowledge but also skills and capabilities, and norms and values) arises from, recalls, 
anticipates, and returns to its use in the forms of life characteristic of different language 
games, activities, ways of relating, and practices. To reiterate, a little more pithily: all of 
what is conventionally called ‘knowledge’ arises from, recalls, anticipates, and returns to 
its use in practices. (Kemmis et al., 2014, p. 58) 

To refine this formulation further to say that ‘both learning and knowing arise from, 
represent, recall, anticipate, and return to their use in practices’. This is a position that 
capitalises on the relationship between knowing and practising that frames this essay. 
On this view of knowledge, the notion of a mathematics curriculum as some sort of 
repository of mathematical knowledge remains blind to the profound connection between 
mathematical knowledge and mathematical practices. Moreover, to the extent that 
mathematics educators valorise mathematical knowledge above mathematical practice, they 
may reify mathematics as an abstract, elite, dispassionate discipline – an epistemological 
system of knowledge, facts, tricks, and mysteries that have some sort of existence above, 
outside, or beyond everyday human social life (Lave, 2019). Ironically, however, even on 
such a view of the mathematics curriculum, the only way to display mathematical knowledge 
(or, better, ‘knowing’) is through some sort form of practice. 
Historically, conceiving the curriculum as an encyclopaedic store of required or desirable 
knowledge has had some unwanted and undesirable consequences for mathematical practice 
in terms of enabling individuals to ‘live well in a world worth living in’ (Grootenboer & 
Marshman, 2017). Part of the problem follows from a particular historical notion of ‘liberal 
education’ that assumed that by teaching knowledge (as trinkets assembled in boxes), 
individuals would be able to make their own rational decisions about when and whether to 
use the mathematics. But as it has turned out,  by valorising the accumulation of 



mathematical knowledge, many learners have come to resist mathematics as a school subject, 
and thus not to learn mathematical ideas and practices that could in fact be useful to them 
(Grootenboer & Marshman, 2017; Su, 2020). The consequences of the lack of practical 
coherency and ready-to-hand mathematical knowledge and capacity to practice 
mathematically in the community are evident in the general disdain for mathematics and the 
common avoidance of situations that require numeracy (Zan et al., 2006), and an inability to 
use or apply mathematical practices in everyday life contexts. 
As an example, we consider a public health restriction that emerged in the depths of the 
pandemic. Policy guidelines, at the time, suggested (among many other things) that people 
should maintain a distance of 1.5 metres from others to reduce the chance of transmission of 
Covid-19. In Australia, a second version of this advice was that each person must get no 
closer than 1.5m to others in a room, and that each person should have around them a square 
of 2 metres x 2 metres  (4m2), in which case, in fact, people will come no closer than 2m 
from each another. But there is a third view: if 1.5 metres is a sufficient distance to be from 
another person, then each person can be in a circle of space with a radius of 1.5 metres (the 
distance each person must stay from others), and this circle contains an area a little over 7m2. 
These three views are represented in Figure 1. 

  

<insert Figure 1 here> 

Accepting that no person should be closer than 1.5m to any other person, the second and third 
formulations have rather different practical implications for a bar owner, for example: on the 
second view, a bar-room of 20m x 10m, or 200m², can accommodate a maximum of  (200m² 
÷ 4m² =) 50 people; on the third view, however, this space of 200m² can only accommodate a 
maximum of only (200m² ÷ 7m² =) 28 people. Given these different views, how is the bar 
owner to decide how many people to allow into the space? 
What this practical real-world example illustrates is how mathematics in practices requires a 
different, but practical, kind of everyday mathematical reasoning not afforded by simply 
solving algorithms (for instance).  

A curriculum of practices  
To advocate for a curriculum of practices is to take an ontological perspective on curriculum 
where the emphasis is on what learners will be able to practice, rather than on what 
assemblage of knowledge to ‘get into their heads’. The ontological view sees ‘knowledge’, 
or, better, ‘knowing’, as arising from, representing, recalling, anticipating, and returning to its 
use in practices. This perspective does not altogether eschew the notion of knowledge, but, 
rather, refuses to make a duality of knowledge and practices; instead, it regards knowledge 
and practices as indissolubly connected. Knowledge and practices are integral to one another, 
and whether or not someone has some particular knowledge can only be made evident 
through their practices – what they do, what they say and how they relate to others and the 
material world around them (then and there).  
The central point of the formulation ‘a curriculum of mathematical practices’ is to invite 
mathematics educators to think a bit less about what we want learners to come to know, and 
to think a bit more about what they want them to be able to do, in the sense of what practices 
we want them to be able to enact. This is because knowing is evident in the doing. If we want 
mathematics learners to develop new practices, then, we must provide them with situations in 
which their practising can be enabled and constrained in appropriate ways: we must set them 
among practice architectures (Kemmis et al., 2014) that will shape the flow of their practices. 
In our view (cf. Kemmis, 2019), learning, strictly speaking, means ‘coming to practise 



differently’. We have also suggested (Kemmis et al., 2014, following Wittgenstein, 1958) 
that learning means ‘coming to know how to go on in practices’, or ‘being stirred into 
practices’.  
Before considering this view of learning in more detail, we want to first focus on the sort of 
mathematical among other practices we want our students to be able to enact. Ultimately a 
key goal is to build from their current practices (including their current knowledge) so they 
can learn to practise differently. Next, we consider a theoretical-philosophical grounding for 
what it might mean to ‘learn mathematics’. Under this conception, the principal educational 
question for mathematical educators becomes ‘what mathematical practices do these 
particular learners need in order to live well in a world worth living in?’ 

A curriculum of practices for mathematics for everyday life and for the everyday life of 
mathematicians 
One key reason it is appropriate to contemplate a curriculum of practices in mathematics is 
that mathematics itself is a practice – not just comprised of practices or including practices. 
However, ‘practice’ is a commonly used but rarely discussed or defined phenomenon, so, 
following Schatzki (2002), we take a site ontological view of practices: that is, that practices 
are composed of sayings, doings, and relatings that happen in intersubjective space, and that 
they are made possible by cultural-discursive, material-economic, and social-political 
arrangements found in or brought to the sites where practices happen1. This is an ontological, 
social, and human turn in our understanding of mathematics and mathematics education. 
Indeed, while it seems that on occasions like a global pandemic our humanity is tested and 
uncertain, and social cohesion and civility is challenged, a mathematics that is only 
understood as a codified body of inert knowledge rather than as a practical human endeavour, 
could be viewed by many as irrelevant and unhelpful. Here it is not within the scope of this 
article to provide a robust discussion of mathematical practices per se2, but we try and 
provide some substantive ideas about what these might look like in selected general ‘sites of 
practice’. 

(a) Mathematics practices in everyday life 
It is obvious that people use mathematical practices of many kinds in their everyday lives - 
counting, measuring, budgeting, estimating, and making many kinds of calculations, to name 
just a few. Many of these practices are so commonplace that they are of little interest to 
mathematicians, but they are frequently of great importance in people’s lives – for example, 
comparing the overall costs of different mortgage offers on a 25-year or 30-year loan. Many 
such calculations are so routine that they are easily managed with calculators, standardized 
spreadsheets, or particular kinds of software. It is also true that some users may find any or 
all of these ways to manage calculations difficult to use nonetheless, especially if an 
individual feels inadequate in their mathematical practices (Jorgensen, 2010). In another 
example, Canadian First Nations scholar Levon Blue (2019), evaluated the financial literacy 
programs offered by banks and other finance companies to people in her own First Nations 
community, and she was able to show and support mathematical practices that were culturally 
appropriate and that the site ontological view of ‘doing’ mathematics led to more viable 
budgeting practices for individuals in her community.  
Blue’s example illustrates the need for a site-based or ontological view of mathematics and 
the curriculum that guides it. This is critical since people, like those in First Nations 

                                                           
1 For a comprehensive discussion see Kemmis et al., 2014 
2 For a more comprehensive discussion of this vis-à-vis mathematics education see the recent special issue of 
ZDM 2020 



communities, use many kinds of mathematical practices in their everyday lives (as relevant 
and responsive to their own local contingencies, conditions and circumstances). Although we 
acknowledge that school mathematics curricula over many years have striven to provide 
learners with a mathematical knowledge applicable beyond the classroom,  it is also clear that 
for many individuals this knowledge doesn’t lead to mathematical practices that are useful, or 
put to use, in their everyday life. 

(b) Mathematical practices in the everyday life of mathematicians 
The mathematical practices of professional mathematicians are a rather different matter. Even 
complex mathematical calculations, like the ones needed to safely deliver one team of 
astronauts via a spacecraft to the International Space Station and to bring returning astronauts 
back to Earth, are of limited interest to many mathematical researchers. Their real interests 
are in extending mathematical knowledge and the reach of mathematical practices through 
well-recognized practices like ‘proof’. And, despite apparent common perceptions, it turns 
out that they do not see mathematics as dry, cold, purely abstract content.  
Burton (1999, 2001) studied the practices of professional mathematicians. His results found 
that mathematicians’ practices were largely collaborative; that the benefits that accrued from 
their collaborations were practical, educational, and emotional; and that their findings 
resulted in an improved quality of mathematical work (Bass, 2011). This seems to be 
qualitatively different from the way many learners experience mathematics at school, which 
gives rise to a common public perception that mathematics is a solitary activity (Grootenboer 
& Marshman, 2017). Similarly, Burton (1999) also found that mathematicians have decidedly 
human responses to mathematics – emotional, aesthetic, and personal responses, and 

… although knowing when you know is extremely important, you have to live with 
uncertainty. You gain pleasure and satisfaction from the feelings that are associated with 
knowing. These feelings are exceptionally important since, often despite being unsure 
about the best path to take to reach your objective, because of your feelings you remain 
convinced that a path is there. … This is particularly poignant in the light of the picture 
painted of mathematics as being emotion-free. (p.134) 

For the mathematicians in Burton’s study, mathematics was joyful and full of excitement, and 
they also described their mathematical practices as ‘wondrous’, ‘beautiful’ and ‘delightful’. 
Mathematical philosophers Davis and Hersh (1998) lamented that ‘blindness to the aesthetic 
element in mathematics is widespread and can account for the feeling that mathematics is dry 
as dust, as exciting as a telephone book …’ (p.169).  
Even in this brief outline of the practices of mathematicians, there is a clear distinction 
between mathematicians’ practices and identities, and the characteristic mathematical 
practices of schooling and the identities brought into being in learners by school 
mathematical practices. This calls into question the possibility that what students experience 
at school in their mathematics classrooms may not be particularly ‘mathematical’ On this, 
Burton asserted ‘we have a responsibility to make the learning of mathematics more akin to 
how mathematicians learn and to be less obsessed with the necessity to teach ‘the basics’ in 
the absence of any student’s need to know’ (Burton, 2001, p. 598). Recently, Stillman, Brown 
and Czoches’ (2020) suggestion that the practices of mathematical modelling and 
Schoenfeld’s (2020) promotion of mathematical problem solving practices, provide impetus 
for our argument for a ‘curriculum of practices’. Perhaps mathematical education based 
around a practice approach as called for here might move part-way towards helping to 
produce and reproduce individuals and a society more adept at practising mathematics in 
ways that are responsive, sustainable and helpful in everyday terms – especially in uncertain 
times. 



Learning mathematics 
In 1991 Lave and Wenger argued that learning is situated; more recently, Lave (2019) 
critiqued and renewed, for contemporary times, the notion of situated learning. Her view 
(2019, pp. 95, 129) is that learning is  

1. evident in, and shaped by, people’s everyday life and practices;  
2. shaped by people’s participation in communities of practice, for example, in 

workplaces, families, and educational settings; and  
3. occurs in relation to the changing cultural, material, social conditions that prevail as 

people participate in everyday life; so that  
4. people’s very identities bear the traces of how and what they have learned under 

these cultural, material, and social conditions (shaping their language, their 
activities, and their ways of relating to others and the world).  

Drawing together these dimensions of learning proposed by Lave, orients us to the  
associated claim that knowledge, or, better, knowing, is social, and that, like learning, is 
situated in everyday lives; in communities of practice; embedded in cultural, material, and 
social conditions; and shapes and reshapes identities (Nasir & de Royston, 2013). In everyday 
practices where mathematics is called into being practised, Lave (2019) suggests that 
supermarket shoppers made correct calculations 96% of the time, and that Liberian 
apprentice tailors were correct in their mathematical calculations 98% of the time. It is mostly 
in school, Lave argues, that people commonly get mathematical problems wrong.  
When mathematics is decontextualized from everyday life and practice, it becomes somehow 
‘irrelevant’ or ‘artificial’, with untoward consequences for students and societies. In our 
experiences as mathematics teachers (see also Grootenboer, 2013), we sense that to an 
uncomfortably large proportion of learners, school mathematics does not introduce them to 
powerful mathematical practices, but rather to a particular kind of ‘school game’: an exercise 
which is relevant only in school classrooms, and in which it is possible to experience failure 
not just occasionally, but repeatedly. This notion of mathematics in schools as game playing, 
contrasts markedly with Burton’s findings about mathematicians’ views of mathematical 
practices. Mathematicians experience mathematical practices as collaborative, not solitary; as 
emotionally engaging, not ‘cold and logical’; and as connected to working towards solutions 
that mattered to mathematics, to science, and thus to the world (Burton, 2001; see also Su, 
2020). Mathematicians see mathematical problems as problems worth solving, and regard 
working on these problems as, for them, identity-enhancing. Although mathematicians 
endure long periods of uncertainty, and perhaps confusion, in the process of working on 
mathematical problems – practicing mathematics, they have learned the resilience and 
perseverance that allow them to grapple with problems until they reach – or find – solutions. 
Furthermore, they find reaching solutions intrinsically rewarding. These, we assert, are 
aspects of doing mathematics that mathematics educators profoundly want learners of 
mathematics to experience. What this suggests is a paradigm shift; one that seriously 
reconsiders the role and nature of the mathematics curriculum. 

Mathematics curriculum 
In terms of the mathematics curriculum, a shift to a curriculum of mathematical practices 
ameliorates the ironic perennial affective issues of mathematics itself. On this issue, 
mathematical practice is frequently presented as inert knowledge, and learners fail to learn it 
because it denies the very relational and human nature of mathematics (as made explicit by 
Burton, 1999). Learners turn away from mathematics (as a school subject) for affective 
reasons (Grootenboer, 2013; Su, 2020). Furthermore, too many learners view current 



mathematics curricula as ‘useless and irrelevant’. To counter this prevalence of discontent, 
we argue that a curriculum of mathematical practices could help learners to be better 
equipped to more readily address compelling contemporary issues and problems, as 
mathematics itself does in practice (Burton, 1999). In this vein, a curriculum of practices in 
mathematics shifts the aim of instruction towards helping learners to experience how, in 
practical and collaborative ways, their mathematical learning and mathematical knowledge 
arises from (contemplating the real world in light of their own circumstances, issues and 
problems), represents (as students record, represent and discuss), recalls (as students bring 
into play and build knowledge from previous experiences), anticipates (as students predict, 
consider and reconsider alternatives and possibilities), and returns to their use in the everyday 
practices of ordinary folks as well as in the everyday practices of professional 
mathematicians.  
Before proceeding, we acknowledge that many mathematics curricula across the world 
already and explicitly include some mathematical practices. These appear under a number of 
conceptual names including ‘mathematical practices’ (NCTM, 2014), ‘habits of mind’ 
(Levasseur & Cuoco, 2003), and ‘mathematical processes’ or ‘proficiencies’ (ACARA, 
2015). These invariably include actions like reasoning, problem solving, communicating, 
critiquing, and modelling, and are often found in the preamble of formal curriculum 
documents, or as some form of appendix or allied supporting text. Thus, our proposal for 
curricula of practices in mathematics is not something radically new in the sense that it hasn’t 
previously been considered or developed. Rather, we urge that the notion of a curriculum of 
practices in mathematics be at the centre and heart-matter of the mathematics education. This 
is compelling for (at least) two reasons: 

1. societies require a mathematically literate population in order to be able to respond 
thoughtfully – to live well in a world worth living in; and, 

2. technology has rendered the need to know mathematical knowledge less important 
but has made the practice of mathematics much more significant for individuals and 
societies, and it has made the practice of mathematics more attainable for more 
learners. 

Despite the fact that notions of mathematical practices have been evident in curricula for 
many years across many countries and education systems, their marginalized position has 
rendered them largely invisible in students’ actual experiences of mathematics in their 
classroom lessons. This, in turn, has meant that too few learners have developed the desire 
and the capacity to engage in mathematical practice beyond the compulsory requirements of 
school (Boaler & Greeno, 2000). In these times, what is needed is mathematics education 
where the ‘knowing’ of mathematics in a curriculum of mathematical practices would begin 
with learners ‘practising mathematics’ by immersion, in ways aligned with how they might 
develop their own first languages. That is, to the greatest extent possible, learners should be 
‘stirred into’ and ‘initiated into’ real world, relevant mathematical practices, solving 
problems using mathematical practices in order to help them to live well in a world worth 
living in.  

Mathematical practices and mathematical thinking in, and for, challenging times  
As we approach the conclusion of this essay, we turn to our specific example of the Covid-19 
pandemic. It is important to note that while at the time of writing this was the prevailing 
concern across the world, the world faces other crises like the climate emergency, and no 
doubt, there will be more crises to come. That said, to illustrate here in this moment of crisis, 
we contend that a curriculum of mathematical practices – a curriculum responsive to issues 



and concerns as being experienced locally – will more readily enable learners to live well, 
and to support the development of a world that is worth living in, even during times of crisis. 
It is beyond the scope of this article to consider the particularities of the kind of mathematical 
practices to be selected to constitute a curriculum of mathematical practices. Our aim here, is 
more modest: to encourage mathematics educators to consider constructing such curricula at 
the very least as a complement to the current curricula of mathematics knowledges.  
In times of crisis, and even those less volatile, it seems to be commonly understood and 
accepted that society needs robust and advanced mathematical practices (Bakker & Wagner, 
2020), at least for those in the academic community of mathematicians and ‘applied 
mathematicians’ (e.g., engineers, virologists). In the current times, as in the pandemic for 
instance, there appears a compelling need for mathematicians to, for example, do advanced 
mathematical work. For instance, there was a need for epidemiological and statistical analysis 
to understand how the virus spreads, and high-level mathematical modelling of the likely 
financial, social and educational impacts of Covid-19 on communities and nations. It is fair to 
say that mathematicians and communities of mathematicians are the products of existing 
mathematics curricula across the world, albeit in far fewer numbers in many countries 
nowadays. Furthermore, the Covid-19 pandemic gave rise to some more general 
mathematical practices for all, such as those required to manage physical distancing in public 
spaces, and the problem-solving practices to work out the financial support that might be 
available for those in need. Here knowing and practising mathematics come together in the 
realities on everyday experiences. While these two aspects related to professional 
mathematicians and general life numeracy are important, they are fairly self-evident, so we 
want to focus more on the need for a curriculum of mathematical practices that enables 
individuals and society to be more critically aware and active. To this end, we consider what 
mathematical practices might have to offer everyone when considering the following 
compelling question for humanity. 

What is the value of a human life? 
In a 2020 media conference in the early stages of the pandemic, New York Governor Andrew 
Cuomo asked: ‘How much is a human life worth?’ At that moment, New York was 
considering maintaining strict ‘lockdown’ restrictions while other parts of the US were 
opening up. His conundrum was captured when he stated, ‘The faster we reopen the lower the 
economic cost, but the higher the human cost. Because the more lives lost. That my friends, is 
the decision we are really making’ (https://abc7ny.com/politics/cuomo-on-reopening-how-
much-is-a-human-life-worth/6153317/). Of course, this is a complex and vexing problem 
about worthiness, one that defies simple mathematical modelling. Every decision at the time 
was based on a variety of assumptions about the nature and transmission of the SARS-Cov-2 
virus and Covid-19 disease, and with each assumption came different kinds of practical 
consequences for all nations in the global context of highly contested ideological, political, 
and cultural agendas.  
At all times, but particularly in times of crisis when political leaders seem to have enhanced 
powers to direct and act (or not) on issues such as this, it is important that individuals and 
communities have the capacity to critically understand and evaluate issues – lives literally 
depend on it. To deliberate effectively about the issues requires, among other things, that 
people engage in various kinds of mathematical practices (e.g., reason mathematically; 
specific examples provided later in this article). If individuals are not currently adequately 
equipped with these practices, then we may ask whether and to what extent our current 
mathematics curricula are effective. 

https://abc7ny.com/politics/cuomo-on-reopening-how-much-is-a-human-life-worth/6153317/
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‘Flattening the Curve’ 
In times of crisis, the population becomes more attuned to the news media as everyone seeks 
information about what is happening and how it will impact our lives. The news media is 
used by politicians to communicate their messages and directives; similarly, various media 
commentators provide their own particular political perspective and spin on the issues and 
their views about the ways people should respond. Thus, at a time of crisis, even more so than 
in ‘normal’ times, as we all rely on the media more, we are also subjected to more political 
manoeuvring and posturing. Therefore, being able to decipher the messages, information, 
misinformation, and opinion delivered through the media requires a developed capacity for 
critical thinking, and mathematical practices such as reasoning and modelling can be central. 
 

<Insert Figure 2 here> 
 

 
A common expression used by many to invoke a commitment to social isolation measures 
was the need to ‘flatten the curve’ (Figure 1) in response to the ‘exponential growth’ (Figure 
2) in the numbers of reported cases. These are examples, among others, of mathematical 
concepts that were loosely employed, and somewhat outside their precise mathematical 
meaning3. Indeed, the early spread of the virus was initially quite ferocious and alarming 
given the possible outcomes from infection, so the use of the term ‘exponential growth’, and 
some associated images and graphics shared through social media platforms, served to move 
most people to the required strategies (e.g., social distancing) despite the substantial 
economic and societal cost. This was done in order to achieve what was described as 
‘flattening the curve’ –but what this meant for everyday knowing and practising mathematics 
emerged as a rather imprecise notion. While ‘flattening the curve’ was not clearly defined, it 
did not seem that many epidemiologists and government spokespersons who used the term 
meant a flattening of the exponential curve, which was something more akin to a logarithmic 
curve, or, even, as it sometimes appeared, a normal curve. Of course, the goal of ‘flattening 
the curve’ assumed significant importance because its achievement became the catalyst for 
the loosening of restrictions and a return to life as was known and experienced pre-
pandemic4. However, to appreciate when ‘the curve flattened’, and indeed, ‘flattened 
enough’, required some understanding of mathematical modelling and critical reasoning 
skills to assess any such ‘flattening’ vis-à-vis the other factors involved. At least in popular 
discourse in the general news media and social media, however, evidence of these 
mathematical modelling and critical reasoning skills seemed uncommon. 
 

<insert Figure 3 here> 
 

To briefly illustrate, the so-called flattening of the curve5 was considered to be close because 
many reports included statements like, ‘in the last three days we have only had 20 new cases’ 
or ‘there were no deaths from Covid-19 yesterday’. At the same time, the ‘curve’ being seen 
in the media seemed to change towards becoming a normal distribution (seeming to imply, by 
the way, that ‘coming out’ of the restrictions was happening at a similar rate to ‘going in’). 

                                                           
3 The graphs that were often used could be seen as somewhat exponential depending on the scale and axes used. 
4 At the time of writing the consensus being reported was that in Australia this so called ‘flattening’ was 
imminent, if not arrived.  
5 The use of a logarithmic scale on the vertical axis seemed to enhance the perception of ‘flattening’. 



Clearly, statements about reduced numbers of cases, and fewer or no deaths, were good news, 
but they could not be viewed just in terms of a mathematical model as a ‘flattened curve’ – 
whatever that curve was. Furthermore, there appeared to be little appreciation in many 
quarters for the correlation between the numbers tested and the number of positive tests, 
meaning the perception of whether the curve is flattening or not could simply be a function of 
which populations were being tested and how many were actually tested. Given such 
uncritical understandings of mathematical modelling, and loose mathematical reasoning 
practices, politicians, commentators, the media, and the general population became open to 
see and use the ‘evidence’ of flattening in different ways, often to serve their own pre-formed 
agendas. Moreover, their knowing and practising of mathematics (particularly in public 
arenas) was enabled and constrained by these agendas. In short, at particular points in time it 
was possible to believe that the curve was flattened, so measures to curb the spread could be 
lessened, or, that the curve is possibly trending down but that it has not yet flattened, so 
restrictions need to stay in place or even be made tighter.  
In many parts of the world, powerful political forces deliberate and contemplate  such 
questions, in particular, in relation to whether it was safe and prudent to ease restrictions 
aimed at reducing transmission of the SARS-Cov-2 virus and Covid-19 disease in order to, 
for example, ‘open the economy’. Reasonable people may disagree about the interpretation of 
a body of evidence, but one of the key things that allows us to call them ‘reasonable’ in this 
context was that they understood, and could reason critically about, the evidence (as 
presented at the time – that is as known and practised across the mediascape) itself.  
Thus, it appeared that the public debate about the issues (and their connection to mathematics 
itself) seemed to show that the notions of ‘exponential growth’ and especially ‘flattening the 
curve’ were poorly understood, partly because they were imprecisely used. Moreover, despite 
the widespread availability of good scientific information about the Covid-19 disease, the 
debate also revealed  continuing widespread lack of understanding in the public of (for 
example) the nature of the SARS-Cov-2 virus, its virology, its contagiousness and 
transmission, and the possibility (or not) of people achieving any temporary or more lasting 
immunity. On the basis of limited understandings – and even pockets of outright denial of the 
science – large numbers of people protested the restrictions imposed as public health 
measures to prevent the transmission of the disease, and rushed to break out of them, many 
ignoring the spatial distancing needed to slow the transmission of the virus. Of course, it is 
not simply a lack of mathematical knowledge and a familiarity with mathematical practices 
that have led to so much confusion about whether and when the restrictions ought to be eased 
– clearly there are substantial political manoeuvrings at play (Bakker & Wagner, 2020). 
In the light of the conditions described here, we also argue that mathematics educators need 
to initiate learners into the mathematical practices that offer them access to lives worth living 
in societies worth living in. At the very least, there is a need more of our students to engage 
in mathematical practices in order to reason statistically, to comprehend mathematical 
models, and to critique mathematical communications. There is no doubt that this also 
requires some mathematical knowledge (e.g., of exponential functions) but this is readily 
available. Our argument here is that attaining the goal of helping students to gain enough 
familiarity with mathematical practices to live well in a world worth living in will more 
readily be achieved if we shift the focus slightly from a predominance of knowing to one of 
practising mathematics (Selling, 2016). This is to consider mathematics curricula as curricula 
of practices, and not simply as curricula of knowledges. A curriculum of practices would 
immerse learners in mathematical sayings and thinking, mathematical doings and skills, and 
mathematical relatings and positive dispositions to using mathematics in everyday life in their 
communities and societies.  



The tasks below give two examples of how this might be undertaken. 

Exemplar Tasks 

Senior School Statistics  
The standard school curriculum in all countries, states, and jurisdictions, includes statistics, 
and generally this focuses on developing statistical knowledge and skills. However, with the 
advances in technology, most statistical procedures are easily done by a ‘machine’ (e.g., even 
a simple computer spreadsheet like Excel). Arguably, statistical practices related to 
questioning, reasoning, problem-solving, and communication are far more important for 
individuals and society, particularly in times of crisis where all become ‘consumers’ of 
statistics as they are used in a variety of ways in the media to manipulate and direct 
individuals’ thoughts and actions.  
To facilitate the development of students’ mathematical (statistical) practices, a class could 
be provided with some simple information and data related to the pandemic from different 
sites where the government responses to the pandemic have been different (e.g., New York 
and Texas in the US, or Sweden, Norway and Finland among the Nordic countries). This 
information/data could include things like graphs and data from the media; Covid-19 testing 
information; infection and death rates; and measures of economic activity, government 
spending, and unemployment.  
Half the students in the class could then be asked to prepare a report based on the data and 
information recommending a conservative and slow approach to easing restrictions, while the 
other half of the class could be given the task of writing a report favouring a rapid easing of 
restrictions and a return to ‘normal life’6. There could then be a debate between the two 
perspectives. The purpose here is for students to develop the mathematical practices outlined 
above, but also to develop the capacity to critically review statistical information presented to 
them in the media.  

Junior School Measurement 
Fundamental to the junior school mathematics syllabus across countries is the need for 
students to develop an understanding of measurement. Unfortunately, many students rarely 
get to measure many things in these mathematical experiences at school, and they spend a lot 
of time doing calculations based on artificial figures in a textbook – they do not get to 
practice measurement within conditions that would make it meaningful or useful. During the 
current pandemic, however, there has been a lot of talk in ‘everyday’ situations about keeping 
a safe distance and having adequate space in indoor spaces. In Australia, the common 
instructions from government were to keep a distance of 1.5m from others and have 4m² per 
person in an enclosed space. So, this would be an opportune time for students to develop 
mathematical practices of measurement related to distance and area. For example, in 
supermarkets public health officials have advised ‘keep a shopping trolley between you and 
others’, or in the Netherlands they suggested a ‘bicycle length’ between people. Students 
could investigate how these instructions help people keep apart by the required distances, and 
critically reason about their effectiveness and short-comings vis-à-vis 1.5m spacing and 4m² 
per person. Furthermore, they could consider how many students their classroom could 
accommodate under the government regulations. If the room is 12m x 10m, does this mean it 
can fit 30 people under spatial distancing restrictions? How do they also meet the 1.5m 
distancing requirements? Probably there is also an important opportunity to consider 

                                                           
6 Learners could also be asked to write both reports based on the same data. 



measurement practices vis-à-vis the nature of 4m2 (i.e., is it 2m x 2m, or can it also be other 
shapes?) 
While these two example tasks are not revolutionary, they do show mathematical knowledge 
arising from, and returning to, use in practices, and thus in some way help learners to ‘live 
well in a world worth living in’. The particular mathematical knowledge to be learned is not 
diminished, but learners also see how it is an integral part of practising mathematically under 
particular conditions and arrangements. 

Returning to curricula of practices 
Throughout this essay, we have argued that a mathematics education based on a curricula of 
mathematical practices would be more appropriate and effective in preparing individuals and 
societies to ‘live well in worlds worth living in’, even during times of crisis. However, while 
our illustrative example has focused on the particularly difficult time of the global pandemic, 
we want to heed the call to consider how things might be different once this particular crisis 
is over – not just to return to how things were before, but to bring into being a better society 
and world. Education is one way towards building a better world. School mathematics 
education based on the notion of curricula of practices might have better prepared individuals 
and society to live well through the current crisis, and it might also help learners to confront 
everyday work and life – and crises yet to come (Herbst & Chazan, 2020).  
To ask for a curriculum of practices is to ask that mathematics educators consider what 
practices they want students to learn and for what purposes. This is to ask not for behavioural 
objectives that specify just what learners should be able to do after they learn something. On 
the contrary, it is to ask for accounts of what learners can and should learn that will help them 
to live well, and help to bring into being a world worth living in. It is to ask how the 
development of particular mathematical practices will help this learner to live well, and to ask 
how practising in this way can and does contribute to bringing into being a better world for 
humankind in general (and, we might add, in view of the ecological crisis that also confronts 
us, in terms of the good for the community of life on Earth). This instates a shift to the 
position that knowing mathematics emerges from practising mathematically; and conversely, 
it is in practising that knowing is manifest.   
A curriculum of mathematical practices is built on the notion that knowledge and practices 
are indissolubly linked. To build curricula of practices, mathematics educators might want to 
consider how what is conventionally called knowledge and learning arise from, represent, 
recall, anticipate, and return to their use in practices. As we have indicated, many useful 
mathematical practices already explicitly included in current mandated curriculum statements 
(e.g., problem solving, reasoning, modelling). In simple terms, however, adopting the 
‘curricula of practices’ view is to privilege and foreground the ‘practising of mathematics’ 
over the ‘knowing of mathematics’, in order that the knowing not get disconnected from the 
practising.  
Like mathematical practices, educational practices arise amongst local practice architectures 
and in response to site-based needs and conditions. We believe that a curricula of practices 
approach to mathematics education could be realised through a problem-based approach to 
mathematics education, where students begin with compelling and engaging problems 
(Schoenfeld, 2020). In order to develop meaningful solutions to such problems, learners use 
their repertoire of mathematical practices and knowledge, and extend this repertoire through 
learning mathematical knowledge that arises from and represents problems, recalls familiar or 
known mathematical practices that help solve such problems, anticipate possible processes 
and solutions to a problem, and returning to their use as different or new mathematical 
practices. Through generalising the mathematical ‘knowledge’ that is developed in response 



to particular kinds of problems, and recognising particular ‘problem cases’ as paradigm 
examples of ways of solving problems of a particular kind, learners develop their capacities 
to apply paradigms to new and unfamiliar situations, in order to solve new problems – so that 
their knowledge and learning return to their use in practices (Boaler, 2015). As they extend 
their repertoires of mathematical practices, learners master not only additional mathematical 
practices (e.g., to solve more advanced mathematical problems) but also practices in other 
fields, disciplines, or realms of practice (e.g., science, health, daily budgeting). 

Concluding comments 
There is something quite ironic about the power and absolute necessity of mathematical 
practices for individuals and societies to survive and thrive, particularly in times of crisis, and 
in the face of a façade of mathematical knowledge that renders it inert and untouchable for so 
many. Mathematics as a cold, hard science can provide useful and critical information and 
insight into solving crises, but practical decisions are not just made on the basis of cold 
reason and mathematical logic – they involve personal and affective reasons from our 
individual and shared histories (Boylan, 2016). A mathematics that appears cold, logical, and 
inhuman will have diminished impact and influence. This is a double-edged sword: in the 
time of the SARS-Cov-2 virus crisis, nurses still went to work even knowing that the 
probability of them contracting Covid-19 at this time was high, but if that probability is 
regarded by some others as sufficiently low, misguided people in influence begin to call for a 
dangerous relaxing of restrictions because they want to ‘reopen the economy’ – or even 
because they want to watch some ‘live’ football. 
However, mathematics is not inhuman – it is a human endeavour, and in times where 
humanity faces crises, this human and humane mathematics will be valued because it is 
practised in everyday life, including the everyday life of specialist fields like virology, 
immunology, and epidemiology. As Su (2020) eloquently remarks,  

As a mathematical learner, don’t let yourself be sucked into an education that champions 
mathematics as pure logic, cold and heartless, a bunch of rules to follow. Who would 
want to learn that, or teach that? This is not where the heart of mathematics is. You 
cannot separate the proper practice of mathematics from what it means to be human.  
Because we are not mathematical machines. We live, we breathe, we feel, we bleed. We 
are embodied human beings. Why should anyone learn mathematics if it doesn’t connect 
deeply to some human desire, something we long for – to play, seek truth, pursue beauty, 
find meaning, fight for justice? (p. 208) 

Because humans are not mathematical machines, as Su notes, a curriculum of mathematical 
practices would provide a more deeply humanistic connection to the world of mathematics. In 
our contemporary world, we need people and societies able to practise mathematics in 
everyday life, including the everyday life of mathematics, science, engineering, medicine, 
and many other fields. While mathematical knowledge can serve those practices, by itself 
mathematical knowledge is inert. It is crucial, therefore, to develop mathematics curricula 
that prepare and equip individuals and societies to solve problems, to reason and 
communicate mathematically, to model situations mathematically, and to be able to critique 
the veracity and fairness of mathematical claims – that is, to practise mathematics. 
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