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Abstract 

This paper explores how policy aims in mathematics curricula appear in classrooms and, crucially, 
how the resulting pedagogical practice affects the nature of mathematics itself. Whereas there have 
been many studies of policy and its relationship with teachers’ practices, few have examined 
epistemological effects; what mathematics becomes as it is translated from an educational, and 
political, intention into classroom activity. To focus the study, we examine reasoning as a central 
idea in mathematics, in the English primary (5-11 years) context. Rather than concentrating on best 
practice, as an objective account of how to teach reasoning, we adopt a post-structural theoretical 
position using Bernstein’s curriculum recontextualization and Foucault’s interpretation of discourse, 
to examine what policy documents and teachers consider appropriate practice to be; and hence, 
how reasoning, a fundamentally mathematical process, becomes shaped in particular ways. 
Methodologically, we adopt a Foucauldian approach to discourse analysis, first considering 
reasoning as a mathematical and political idea, deemed important for young people’s futures. Next, 
we analyse documentation related to curriculum change, followed by semi-structured interviews 
from a small-scale project with teachers trained as specialists in a recent government-funded 
development programme, Teaching for Mastery. We argue that as reasoning undergoes a transition, 
from a mathematical to a pedagogical discourse, this discourse becomes largely regulative in 
directing pupils’ attention to very particular forms of knowing that are deemed important for 
purposes of accountability, losing much of its original mathematical sense. We briefly discuss some 
of the implications for this effect, including potential disparities amongst pupil groups. 
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In this paper we develop our understanding of the changing design of the English primary (5-11 
years) mathematics curriculum as an example of how a national level policy initiative can have 
significant effects for both teachers and pupils. Whilst there are many analyses of policy at national 
level, and many studies of classroom practice, our focus is on exemplifying how these intertwine. 
Our aim is to illustrate how mathematical objects are constructed as ‘policies are translated and 
enacted through their practice’ (Ball et al., 2011, p. 630), and how the epistemological nature of 
these objects affects teaching and learning. Though it focuses on the local jurisdiction of England, we 
think this offers an insight which is significant to a global audience because England shares both 
education-specific characteristics – not least a curriculum with some similarities – and wider socio-
economic policy characteristics with a range of other countries. However, the differences involved 
also offer insights which other countries might learn from. 

The paper focuses on reasoning as one central aspect of mathematics, which is considered both as a 
school subject and as a political one. Bernstein’s (e.g. 2003) work on the recontextualization of 
disciplinary subjects into schools explains how curricula develop, but disciplinary subjects are also 
recontextualised by politicians for political purposes. A good example is the many ways in which 
‘science’, and its language of mathematics, was commandeered by political leaders to manage public 
expectations around education during the COVID-19 pandemic (Kelly et al., 2021). We therefore 
start with a brief insight into the political use of mathematics as a vehicle for shaping education 
policy at the intended level (Ball & Bowe, 1992) – i.e. the intentions of those who create policy texts. 
Then we examine a range of documentary material that we argue represents the way in which these 
intentions are translated into actual policy at national level, focusing on reasoning, explained below. 
We then report on a small-scale study of teachers to examine how this actual policy is being 
translated into practice, within the wider policy arena of the English system. Our aim is to show how 
policy decisions affect the epistemological shape of the subject itself, and how these, in turn, shape 
the policy in practice of pedagogical action, with potentially profound implications for what children 
experience in classrooms. Inevitably, given the scale of the task, we have had to compromise on the 
level of detail at each stage, but think that by presenting a picture of the connections right across 
the system – from political rhetoric to classroom details – we offer a unique insight into some of the 
systemic operations at play.  

Mathematics as a disciplinary and political subject 
The nature of mathematics has been widely recognised in a number of different ways. Building on 
Ernest’s (1991) argument that mathematics is socially constructed and not objectively ‘real’ and 
D’Ambrosio’s (1985) concept of ethnomathematics, Bishop (1991) critiqued the euro-centric 
construction of mathematics curricula and pointed to the many different, culturally-situated ways in 
which the subject might be understood. Though critiqued for ‘othering’ non-western cultures, this 
recognition of the largely colonial, political power of mathematics has been the basis for subsequent 
attempts to democratise the subject, for example in Aotearoa/New Zealand (Hunter & Hunter, 2024) 
and in Canada (Sterenberg & O’Connor, 2018). Moreover, notwithstanding its colonial influence, 
mathematics is used throughout many so-called ‘developed’ countries as a means of filtering young 
people as they move into the workplace, and hence acts as means of maintaining social boundaries. 

More broadly, what these perspectives offer is a recognition that all mathematics, including research 
mathematics in university mathematics departments, is socially situated. Eighty-five years ago, G. H. 
Hardy, was happy to write that ‘I believe that mathematical reality lies outside us, that our function 
is to discover or observe it, and that the theorems which we prove, and which we describe 
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grandiloquently as our "creations,” are simply the notes of our observations’ (Hardy, 1940, p. 35). In 
contrast, the contemporary mathematician, Eugenia Cheng, offers an alternative interpretation of 
mathematics as socially constructed: ‘maths is real in the sense that it’s an idea, and ideas are real … 
But in another sense, maths isn’t real, if by ‘real’ we are referring to concrete things we can touch, 
rather than dreams that we create in our heads’ (Cheng, 2023, p. 314). 

But the situated nature of mathematics is not just a philosophical argument because it relates to its 
functionality too. The reality of mathematical ideas is tied to the situation in which they are 
‘dreamt’, one important context being in research mathematics itself. But in more quotidian life the 
relationship with this elite, conceptual version of mathematics is more complex with many 
academics arguing that what we may want to call mathematics is inseparable from the activity of its 
use. Classic examples include supermarket shopping and craft production (e.g. Lave, 1988, 2011), 
street selling (e.g. Nunes et al., 1993) and the problem of transfer from school to work (Lerman, 
1999).  

The lack of clear thought about both the nature of mathematics and its status is, we argue, what 
allows policy actors to make use of it in policy discourses, often around a claim that pupils need to 
know ‘the basics’ without specifying what this means. Such discourses are not new. Dickens’ famous 
novel Hard Times, which explores the relationship between education and industrial work, opens in 
a classroom with the school’s owner, Gradgrind, doing policy work alongside ‘a government officer’ 
intent on setting up ‘a board of facts, composed of commissioners of facts, who will force the people 
to be a people of fact, and nothing but fact’ (Dickens, 1854, p. 10). On the other hand, as a 
professional research mathematician, Cheng (2023, p. 316) hopes that ‘we will start seeing 
mathematics as a place to pose questions and explore answers, rather than a place where the 
answers are fixed and we’re supposed to know them’; and with success defined not by ‘people who 
get many answers right quickly’ but by ‘those who are curious’. As Brown (2011) has illustrated, the 
policy emphasis swings between these poles; between ‘facts’ and more analytical, imaginative 
mathematical work, a tension still visible in the current UK (Labour) Secretary of State for 
Education’s announcement of a curriculum review to provide ‘greater access to cultural learning and 
crucial work and life skills, [which] will set up all our children to achieve and thrive in the workplaces 
of the future, and throughout their lives’ (Department for Education, 2024). The tension between 
mathematics as a cultural entitlement and a functional one is also written into the English National 
Curriculum: mathematics ‘is a creative and highly interconnected discipline [which] is essential to 
everyday life, critical to science, technology and engineering, and necessary for financial literacy and 
most forms of employment’ (Department for Education, 2013, p. 3).  

Our point in taking this deviation into the subject is that what mathematics ‘is’ matters, not just as a 
philosophical argument but in terms of its use and therefore, from the point of view of policy, 
regarding its inclusion and organisation in schooling. All this creates the rationale for this paper 
which asks not what maths ‘is’ but what it becomes, as a policy initiative rolled out at national level 
is translated in practice by teachers. In tackling this question, we adopt the post-structural stance of 
Foucault, particularly his ideas about governmentality (e.g. Foucault, 2007), as well as drawing on 
Bernstein’s ideas about recontextualization of disciplines in school curricula (e.g. Bernstein, 1990). 
Our focus on reasoning, as one aspect of mathematics, allows us to illustrate the effects on practice 
in detail. Moreover, reasoning, above all mathematical ideas, might naturally be considered an 
objective, politically/pedagogically neutral, and specifically mathematical process, but following 
Popkewitz’s argument that, ‘the choice of curriculum involves philosophical, political and ethical 
questions’ (1987, p. 16) we show how, on the contrary, reasoning is strongly shaped in the practices 
of teachers having to operate within a particular schooling context.  
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Mathematical reasoning as intended and actual policy in English schools 
Our understanding of policy from a sociological perspective is crucial to our argument. We see policy 
as a process, or cycle, of interpretation and translation in which those involved ‘do policy work’ (Ball 
et al., 2011) in relation to different socially and culturally constructed discourses (Maguire et al., 
2015). Discourse is used in Foucault’s sense of ‘practices that systematically form the objects of 
which they speak’ (Foucault, 1977, p. 79), thus forming what can and cannot be said; what is 
considered as true within the set of culturally and historically bounded circumstances of the time. 
Indeed, our purpose in using Foucault’s work is to problematise long-held assumptions about 
mathematics – in this case, reasoning, specifically. In addition, we adopt Ball and Bowe’s (1992) 
notion that policy takes place at three levels: in the intention and influence of those involved in 
creating the policy text; in the actual texts that are produced; and in the practice of translation by 
schools and teachers.  

As we noted above, we have needed to narrow our analysis to make it manageable but our focus on 
reasoning is because of the central place it holds in mathematics. Politically, mathematics is a ‘core’ 
subject in the English National Curriculum (NC), with reasoning featuring in descriptions of what is 
important for young people to learn. Indeed, the very first paragraph of the statutory National 
Curriculum for Mathematics in England (Department for Education, 2013, p. 3) states that:  

A high-quality mathematics education therefore provides a foundation for 
understanding the world, the ability to reason mathematically, an appreciation of 
the beauty and power of mathematics, and a sense of enjoyment and curiosity 
about the subject.  

Moreover, reasoning holds a similar position in many countries globally, for example the Australian 
curriculum, 

Aims to ensure that students: 

• develop an increasingly sophisticated understanding of mathematical 
concepts and fluency with processes, and are able to pose and solve problems and 
reason in number and algebra, measurement and geometry, and statistics and 
probability. (Australian Curriculum Assessment and Reporting Authority, no date, 
no page) 

In Aotearoa/New Zealand the new (2025) curriculum (Te Tāhuhu o te Mātauranga/Ministry of 
Education, 2024) begins by stating that ‘In the mathematics and statistics learning area, students 
learn about and appreciate the power of symbolic representation, reasoning, and abstraction’. And 
in the US, though different across states, the second common core standard for mathematics (after 
problem solving) is to ‘reason abstractly and quantitatively’ (National Governors Association Center 
for Best Practices & Council of Chief State School Officers, 2010). 

At the level of intended curriculum policy, then, mathematics, and by association reasoning, are 
deemed important both culturally and in practical, economic terms. However, whatever pupils’ legal 
entitlement, in England1 referring to the curriculum is not straightforward because of the historical 
and political events, and their key policy actors, which have shaped it. First, the statutory NC as a 

 
1 We refer to England because the other three countries of the UK – Scotland, Wales and Northern 
Ireland – have devolved governments responsible for education and adopt very different 
approaches. 
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written text for all English state-funded schools has, since 1989, delineated the material which pupils 
have a legal right to experience. Mathematics is one of three (with English and Science) core subjects 
which have elevated status in terms of their importance. In particular, children are tested through 
standardised, public examinations in English and mathematics at various ages – five, as they enter 
schooling, eleven and sixteen – including a ‘reasoning paper’ in the 11-year-olds' mathematics tests. 
However, whilst the actual policy text of the NC is notionally statutory, this does not apply to schools 
in Multi-Academy Trusts (MATs) which now represent over 50% of all pupils (Haves, 2023) and get 
their funding direct from central government rather than a local authority; though such schools are 
not exempt from national testing so few deviate too far from the NC in practice. Second, 
governments have found other ways to influence policy, lately through the publication of non-
statutory guidance (Department for Education, 2020) and other materials. By aligning this material 
with the expectation of the school inspection service and the testing regime, they have effectively 
rendered it statutory. Third, because schools can draw on commercial materials to support them, 
schemes, such as White Rose Mathematics (https://whiteroseeducation.com/), the most widely 
used (Marks et al., 2023), effectively function as a curriculum for many, not least because of their 
alignment with major professional development initiatives and the inspection regime. Finally, as well 
as the actual curriculum policy text, there have also been a number of professional development 
initiatives for English teachers, the latest and largest of which is the Teaching for Mastery (TfM) 
approach, a nation-wide, £73M government-funded programme, rolled out through the National 
Centre for Excellence in Teaching Mathematics (NCETM) and aimed at promoting a particular form 
of mathematics pedagogy – see Boylan et al. (2019) and Pratt and Alderton (2023) for a fuller 
description. 

Our research considers reasoning as actual policy in a number of texts: the current English National 
Curriculum for mathematics (Department for Education, 2013); the more recent Non-statutory 
Guidance for Mathematics (NSG) (Department for Education, 2020) which, though non-statutory, 
was written by a group headed by the Director of Primary Mathematics at the NCETM which 
oversees TfM; Ofsted’s ‘Research Review Series: mathematics’ (Office for Standards in Education, 
2021); and an Evidence Review on ‘Improving Mathematics’ from the Education Endowment 
Foundation (Hodgen et al., 2018). These were chosen as representative of major voices in current 
education policy at the national level: the legal position of the Department for Education; the 
leading organisation for mathematics teacher development (NCETM); the inspection service 
(Ofsted); and the most influential voice in terms of ‘evidence’ for teaching (the Education 
Endowment Foundation). Our methodological approach to this analysis involved importing them 
into nVivo (version 14) and conducting a word search for the term ‘reason*’ (to catch reason, 
reasonable etc.). We also used the ‘synonyms’ option and set the search context to ‘broad’ so as to 
capture surrounding context resulting in paragraph-sized blocks of text as our units of data. These 
were then filtered for examples where reason* was being used in non-mathematical contexts, for 
example in teachers’ talking about their own ‘reasons’ for decisions they had made, or simply as 
background text (something seemed ‘reasonable’, for example). The remaining data were then read 
by returning to the original document to capture the surrounding context.  As Bonham and Bacchi 
(2017, p. 690) note, a Foucauldian discourse analysis 

involves taking these ‘things said’ as a point of departure to inquire into the 
mechanisms, procedures and processes at work in their production – the 
knowledges that enable them, rather than the language used in their expression. 

Whilst we refer to the various documents generically below, we draw in particular from the National 
Curriculum (Department for Education, 2013) and the Non-statutory Guidance for Mathematics 



6 
 

(Department for Education, 2020) mentioned above. Beyond simply issues of space in a short paper, 
our rationale for this choice reflects the statutory nature of the former, and the authority of the 
authors of the latter which has made it a key influence on professional development in the last 5 
years. Specifically, we adopted an analytical process recommended by Bacchi and Goodwin (2016), 
based on questions which explore the construction of the topic in discursive terms, as follows:  

• Given what is said about reasoning in the documents, how is it possible to say such things? 
(What assumptions are required? What forms of knowledge are needed? Etc.) 

• What discursive practices are relevant, and how do they produce subjects and objects 
related to reasoning? 

• How do the texts problematise the teaching and learning of reasoning? What is seen as the 
problem? How is this problem represented as such? 

• How do the texts promote, or put in question, persuasive ways of thinking about reasoning?  

We reiterate that the point of this kind of post-structural analysis is not to ask what texts say, on the 
assumption that this represents a meaningful ‘truth’, but to ask how such things can be said and 
how those who produce, and work with, such texts need to act such that particular ways of thinking 
work as the truth. Using this process, we have constructed our own analytical account of the actual 
policy, recognising that other interpretations are possible. 

The nature and meaning of reasoning in pedagogical contexts 
As Bernstein (e.g. 1990) has articulated, the content of any curriculum is formed through the 
recontextualisation of practices which originate in fields and disciplines outside of schooling. In this 
sense reasoning, in pedagogical terms, is constructed as a discursive object in the context of the 
purpose of schooling as it is understood at any one time. Much of the literature on reasoning is of 
two forms: examining what reasoning ‘is’, including categorising different kinds of reasoning and 
discussing implications for pupils’ learning (e.g. Banerjee & Stacey, 2025); and, discussions about 
how best to teach reasoning in school contexts (e.g. Barnes, 2021). These two dimensions are 
captured by Jeannotte and Kieran (2017, p. 3) who argue that, 

teachers must not only be aware of the nature of the forms and processes of 
mathematical reasoning that they wish students to learn to participate in but also 
recognize when students are engaging in the desired aspects of reasoning. 

Our intention here is not to review this literature, since our focus is on something else, namely not 
what the desired aspects of reasoning might be from a mathematician’s perspective, but what 
reasoning becomes in actual policy and through its translation in practice, as teachers work in socio-
culturally situated classrooms. In Foucauldian terms, how particular forms of knowledge about 
reasoning are produced which enable what is ‘desired’ by teachers. 

Nonetheless, references to reasoning in the documents we analysed did reflect a struggle to pin 
down what 'it' is; a problem which much of the literature has explored. Across our documentary 
sample we found 10 different adjectives to describe reasoning, namely: additive; algebraic; adaptive; 
deductive; mathematical; multiplicative; quantitative; proportional; rational number; spatial. None 
of these were defined clearly, not even in terms of offering an explanation of what made them 
distinct from each other, leaving an epistemological question as to whether they are, indeed, ten 
distinct epistemological objects or one object, ‘reasoning’, that simply takes place in ten different 
contexts. If anything, reasoning appears largely defined by opposition to what they are not, for 
example in the instruction that pupils should ‘compare fractions with different denominators … 
using reasoning, and choose between reasoning and common denomination as a comparison 
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strategy’ (Department for Education, 2020, p. 319). Only the National Curriculum seems to attempt 
to articulate what reasoning involves, and legislates that ‘all pupils: reason mathematically by 
following a line of enquiry, conjecturing relationships and generalisations, and developing an 
argument, justification or proof using mathematical language (Department for Education, 2013, p. 
3). 

Throughout all the other policy documents reasoning appears as a proxy, with its meaning implied 
but never made clear. In the NSG teachers are told to teach children to approximate the position of 
numbers on a number line and that ‘they should make reasonable judgements that demonstrate 
they are developing proportional thinking’ (Department for Education, 2020, p. 21) but elsewhere to 
‘interpret when the structure of a numerical problem requires additive, multiplicative or 
proportional reasoning’ (Department for Education, 2020, p. 279). Is reasoning simply thinking, 
therefore, or a particular form of thinking, or something else entirely? When pupils are asked to 
consider if something is reasonable, on what basis? These are central questions in our argument 
about the way in which mathematical ideas are recontextualised in classrooms and we return to 
them in our discussion. 

Reasoning as a regulative discourse 
As we noted above, from our post-structural perspective the question is not what ‘it’ is but how 
reasoning is constructed as, and in, discourse and what role this construction plays for those 
involved. As the mathematical idea of reasoning is recontextualised as a pedagogical object it 
becomes an object both in discourse and for discourse, i.e. it is an object in the study of 
mathematics and an object used to construct the study of mathematics. Bernstein (2003, p.184) 
argues that any pedagogical discourse ‘removes (delocates) a discourse from its substantive practice 
and context, and relocates that discourse according to its own principle of selective reordering and 
focusing’. Such discourses comprise an instructional discourse, which regulates the rules by which 
some ideas are considered legitimate and the form such legitimacy takes, and a regulative discourse 
which regulates ‘what counts as legitimate order between and within transmitters, acquirers, 
competences and contexts’ (p. 188). Thus, our reading of the actual policy of documentation is that 
as an instructional discourse reasoning is left amorphous, and weakly classified (i.e. with opaque 
demarcation of, and between, ideas). Within this context, as Popkewitz (2004, p. 12) argues, ‘the 
techniques for visualizing and inscribing the characteristics of ‘thought’ produce a practical universe 
of objects and relationships to which things can be done’. In the case of reasoning, not only is its 
legitimacy left unclear, but the particular way in which it is constructed as a 
mathematical/pedagogical object also acts to manage the way in which pupils are required to think; 
part of the regulative discourse within which teaching and learning take place. For example, the act 
simply of naming different kinds of reasoning (geometric, multiplicative, etc.) objectifies it and 
produces a discourse in which learning tends towards acquisition in the sense that objectification 
makes ‘things’ apparently teachable. We do not disagree that reasoning can, indeed should, be the 
focus of teaching; and we recognise that in talking about any topic one has to reify ideas as objects. 
We do not argue that one can avoid doing so but our interest is in how discourses are constructed 
and what happens as a result. Reasoning variously appears in the documentary texts as both noun – 
the different kinds of reasoning illustrated above – and verb – the act of reasoning, without an 
explicit recognition of the different status of these representations in terms of implications for 
learning. For example, in the text above from the NSG, pupils had to choose between reasoning and 
common denomination, both described as objects, as the best strategy for comparing fractions, but 
in the same document teachers are instructed that pupils are ‘ready to progress’ to the next stage of 
learning when they can: ‘Reason about the location of any four-digit number in the linear number 
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system, including identifying the previous and next multiple of 1,000 and 100, and rounding to the 
nearest of each’ (Department for Education, 2020, p.9).  

From a Foucauldian perspective, all activity also involves acts of subjectification, and thus reasoning, 
whatever it may be, involves both inscription with mathematical practices and as someone 
mathematical. Lithner argues that, 

Reasoning is the line of thought adopted to produce assertions and reach 
conclusions in task solving. It is not necessarily based on formal logic; thus, it is 
not restricted to proof and may even be simple, incorrect and/or superficial, as 
long as some sensible reasons (as perceived by the reasoner) support it. (Lithner, 
2017, p. 939) 

Above, we noted two examples from the NSG – choosing between reasoning and common 
denomination as a comparison strategy, and making reasonable judgements about position on a 
number line. From the perspective offered by Lithner both examples now seem problematic. The 
first appears to contrast ‘reasoning’ with ‘using common denomination’, as if the latter were not an 
example of using the former. In the second, reasoning is a process of inscribing a particular form of 
understanding on pupils (the relationship between multiples/orders of 10 on number lines); but 
neither are really ‘sensible reasons’ to support pupils’ own choices in a mathematical sense. Of 
course, Lithner’s argument is just another discourse but one that is illustrative of the academic 
perspective on reasoning in much of the literature, and of the rhetorical calls of policymakers to 
make maths central to a creative and imaginative education. In contrast, our reading here is that 
reasoning is not being constructed in the ‘mathematical’ way that Lithner’s description represents, 
but as a regulative discourse which inscribes on pupils a very particular way of thinking; effectively as 
a means of communicating, directly and in a transmissive form, a particular aspect of mathematical 
knowledge (how to create common denominators and use them to compare fractions). Other 
examples of this abound throughout the Non-statutory Guidance (Department for Education, 2020), 
for example: 

Pupils need to be able to identify or place decimal fractions on number lines 
marked in tenths and/or hundredths. They should use efficient strategies and 
appropriate reasoning, including identifying the midpoints or working backwards 
from a whole number or a multiple of one tenth. (p.219) 

And, with reference to teachers assessing reasoning ‘skills’: 

[In relation to a task inferring the length of a leaf held against a ruler marked at 
every 10cm] teachers will need to watch pupils closely to assess wether [sic] 
pupils are developing efficient strategies and appropriate proportional reasoning 
skills. (p.23) 

Note the authoritative language – need to, should, etc. Again, the emphasis is not on pupils having 
the agency to make ‘reasonable choices’ in relation to their own perception of the situation, and/or 
to the context within which such measurement might take place. Instead, what is ‘appropriate’ is 
decided in relation to the regulative discourse related to the performative needs of the teacher. The 
effect is to make visible particular forms of pedagogical action, involving specific forms of 
knowledge, which, through the apparatus of the NSG, afford particular subjectivities. Teaching 
dominates, with pupils required to reason, but only in the service of learning how to carry out a 
particular procedure. Note how in the first example too, not only are pupils told what to reason 
‘about’ (the location of any four-digit number in the linear number system) but must also reason 
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about them in relation to specific ideas (previous and next multiples of 1000 and 100 and in terms of 
rounding). Thus, the act of reasoning again operates as a regulative discourse to manage learning 
about a specific element of mathematical knowledge and in terms of specific related ideas. In these 
senses, the word ‘reason’ is not working in its mathematical sense – at least not in the terms that 
Lithner describes it – but in a pedagogically regulative sense.  

Mathematical reasoning as teachers’ policy-in-practice in English schools 
Alongside the documentary analysis we also spoke to primary (5 – 11 years) teachers in a series of 
interviews. These were not focused solely on reasoning but were aimed at understanding teachers’ 
discursive positions in relation to teaching for mastery more generally. We are therefore drawing 
from this wider set of data in focusing here on reasoning. More specifically, our methodology 
involved 13 interviews with teachers who were ‘mastery specialists’, having attended the NCETM 
training programme, and recruited voluntarily through two local maths hubs (networks of schools 
which work together through the NCETM). This meant that they were drawn non-purposively, other 
than that they were ‘specialists’ in the TfM programme, coming from different schools, teaching 
different ages of pupils from 6 – 11 years old. We therefore make the assumption that these 
teachers were at least as well versed as others – probably more so – in practices associated with 
reasoning as it appears in the recent policy materials. In that sense they may not be typical of all 
primary teachers but are likely to represent practice in a way that is close to that intended by writers 
of actual policy. 

Interviews were undertaken in 2023 over a period of about six months and conducted remotely by 
Zoom at a time of each participant’s choosing and recorded with their permission. Each was 
approximately an hour in length and transcripts were generated automatically by the software, but 
then checked and edited manually by the us, the authors. For the analysis, we applied the same set 
of questions, listed above for the documents, focusing on: assumptions about the teaching and 
learning of reasoning and the forms of knowledge that underpin them; how teachers' discursive 
practices construct the way in which they talk about children and mathematics; what is seen as both 
problematic and persuasive in the teaching of reasoning. The ethical issues associated with 
interviews, particularly the risk of being recognised in a potentially small professional community, 
were handled through careful anonymising of transcripts and clarity regarding what they were 
consenting to. This procedure was approved by the authors’ own institutions. 

To a large extent, and perhaps unsurprisingly, the teachers’ responses reflected the training that 
they had undertaken, and the texts analysed above. The majority appeared to have come to see 
reasoning as something that should be central to mathematical practices and that, as ‘specialists’, 
they were responsible for developing it with their colleagues: 

That's because [other teachers are] thinking of reasoning as a task, a reasoning 
task. They're not thinking of reasoning as something that happens throughout. 
So, teachers often say, you know, 'oh, they're not ready for the reasoning'. (Gil) 

So, the reasoning and problem solving, it really runs throughout everything that 
we do. It's not, I'm going to show you and now I'm going to expect you to explain 
your answer. From the get-go, it's explain what you're thinking. We expect all the 
children to talk in full sentences and, and that's how we reach the generalisation. 
(Rai)  

We note that there was an emphasis on reasoning as speaking, as Rai illustrates, and for at least one 
TfM specialist this was to the extent that: 
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There's a lot of talking, everybody needs to do the talking in terms of maths 
lessons. So, when they're talking, that's reasoning covered. (Ali) 

In this sense talking and reasoning were synonymous which begs questions about the role of 
visualisation and reasoning about spatial ideas, and therefore about whether pupils with less 
developed language are even seen to reason. Nonetheless, one might argue that understanding 
reasoning as taking place throughout the lesson, as Rai claims, is a positive step, however for all the 
teachers we spoke to reasoning was, in line with the documentary analysis above, always about 
some other aspect of mathematics: 

I would say all the way through I’m, I'm getting children to reason as well. [For 
example] here it says ‘is five a factor of 16?’. Use the number line to work it out 
and then explain ‘how does that show us that 16 isn't a multiple of 5?’. ‘[Because] 
5 isn't a factor of 16’. (Helen) 

Reasoning was thus strongly classified (Bernstein, 2003), never focused on the process of developing 
lines of connected thought linked to assertions per se, instead focusing pupils on particular aspects 
of the curriculum in specific ways that related to expectations of how pupils should learn them; and 
strongly framed, such that reasoning was used as a means for teachers to manage and control 
pupils’ mathematical development. These findings relate to the specific, English policy context of 
teaching in which the teachers find themselves, but we note that Jeannotte et al. (2021) have 
illustrated that for teachers working with curriculum resources in the Canadian context, too, the 
teaching discourse of reasoning ‘favor[s] processes of explaining and justifying and leave others 
unfinished such as conjecturing and generalizing’ (p.682). In other words, these teachers also tended 
towards discourses which were pedagogical, more than they were mathematical and their teaching 
was ‘characterized by narratives where the importance of giving meaning to concepts [was] at the 
heart of concerns relating to the development of mathematical reasoning with students’ (p.682)2. In 
the English context,  one strong feature of TfM is in delineating the learning of mathematics into 
three elements: fluency, relating to ease of calculation and recall of facts; reasoning; and problem 
solving. Whilst all these might rightly be considered important, articulating them appears to have led 
to an unintended separation such that they have moved from being possible ways to describe an 
understanding of mathematics to elements of an approach to teaching it. Teachers often spoke 
about fluency, reasoning and problem solving not as elements of a whole, but as parts of lessons, for 
example:  

So, the reasoning and problem-solving link to the learning objective and it's a 
chance for the children to apply their fluency skills that they've gained from the 
key area of learning. They don't necessarily link together so it's not like you have 
to do the problem-solving task before you do the reasoning. (Eve) 

And moreover: 

they can almost be a tokenistic add-on at the end, ‘Oh, let's put in 
another reasoning and problem-solving question or reasoning…’, some people call 
them reasoning-and-problem-solving questions. Which one is it? Is it reasoning or 
is it problem solving? They're two very independent skills. (Mick) 

Whilst, earlier, Rai claimed that reasoning is something pupils engage in throughout her lessons, 
here Mick is suggesting that for many teachers reasoning (and fluency and problem solving) has 

 
2 Both quotes from Jeannotte et al. (2021) are our own translations from the original French paper. 
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become a skill to be learnt separately. Moreover, there is an order to events for some teachers. The 
quote from Eve above continued: 

So do a bit of [teacher explanation] alongside the representations and then the 
children will work through some fluency questions. In my class, they then mark it 
themselves. … And then there's a, there's reasoning and problem-solving activities 
to kind of get that depth of learning as well. (Eve) 

And Ali stated that: 

fluency is the foundation of maths and if the child is not confident in fluency then 
I, I think that, kind of you're building your wall upon weak foundations. [And] I 
think with some of the math scheme sheets. It's kind of fluency, problem solving, 
reasoning and some children never get to access it [i.e. problem solving and 
reasoning]. (Ali) 

This second quote, from Ali, illustrates the potential problem; that ‘some children never get to 
access’ any mathematical activity which is not routine development of fluency of operation. Thus, 
far from reducing inequities in mathematical attainment, the policy initiative is likely to exacerbate 
them. Other teachers were aware of this disparity and trying to address it, for example: 

But what we're trying to do at the moment is really think about what problem-
solving and reasoning is and how that comes into the whole lesson. So, yeah, it 
has started to be seen as three or two separate parts of the lesson where the 
fluency children really have to understand the mechanics behind it and then they 
go and solve problems which tend to be word, they're more wordy problems. And 
what I want to do, because my understanding of mastery of maths is that actually 
it's altogether, to be able to problem solve and reason you have to have an 
understanding of how to do it, but at the same time reasoning and maths and 
problem solving, it's all encompassed. (Cath)  

Whilst this seems to appreciate the tension in separating out these elements of mathematics and a 
desire to integrate them, it is worth noting how the language of objectification still creeps into 
Cath’s professional discourse in referring to ‘the fluency children’. Also worth noting is the 
associated linear, objectified epistemological stance to knowing: one has to ‘have’ an understanding 
before you can solve problems and reason. Here we see maths as an object (‘it’) and understanding 
as de-situated and objectified. 

Discussion 
Cheng (2023) argues that the fundamental nature of mathematics is that it is constructed as part of 
a nested set of logically connected ideas that serve to allow people to make ‘reasoned’ and 
‘reasonable’ statements. Even in so-called pure mathematics, she argues, what is reasonable is 
dependent on the conditions within which the logical connections are made – indeed mathematics 
develops through asking what happens when the conditions change or if we assume something new. 
What we see in the data illustrated here from both the policy texts and the teachers we spoke to are 
examples of reasoning being constructed very particularly according to context; in a manner that 
serves the purposes of teaching associated with high-stakes accountability, which demands control 
and a degree of responsibilisation (Pratt, 2018). It is important to reiterate that we are not judging 
the pedagogical and curriculum issues analysed here per se, nor arguing that, to some extent, they 
are possible to avoid since Bernstein’s point is that all teaching involves a recontexualisation of 
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disciplinary material into a pedagogical discourse and this requires classifying and framing the 
curriculum and the pedagogical approach in some way or other. Likewise, stating that reasoning 
becomes objectified in these ways is stating the obvious since to talk about anything, let alone to put 
it into a curriculum, ‘it’ must become an object about which one can speak, plan lessons, teach etc. 
However, what we are arguing is that decisions about how this happens affect those involved in the 
discourses – teachers and pupils in this case. Moreover, the strength of the effect is important. Had 
the examples above been one-offs then we might have passed over them, but throughout the NSG, 
and much of the other material we examined, such discourses are endemic – indeed, we would 
argue, ubiquitous. The NSG document, for example, makes 102 references to reasoning in a 
mathematical sense. Of these: 62 instruct teachers to ensure pupils ‘reason about/that/in terms of’; 
14 define reasoning ‘rather than’ or ‘in comparison to’ other mathematical ideas; and another 10 
refer to what is specifically deemed ‘appropriate reasoning’. In fact, despite the stated curriculum 
aim regarding ‘the ability to reason mathematically, an appreciation of the beauty and power of 
mathematics’ (Department for Education, 2013, p. 3) we could find no examples of reasoning in the 
NSG which did not act to generate a regulative discourse aimed at inscribing on pupils a specific form 
of knowledge. What is at issue then is the way in which this objectification happens: what is chosen 
for inclusion in the set of curriculum objects (and what is not); what objective shape these take 
through the technologies of policy, curriculum, schemes of works etc.; and how they are translated 
into classroom objects as the focus of pupils’ learning. One important aspect of our argument here is 
that we see such choices as being arbitrary. Thus, when the English Department for Education claims 
that it has found, for teachers, ‘the most important conceptual knowledge and understanding that 
pupils need as they progress from year 1 to year 6’ (2020, p. 5), we see this not as a representation 
of any external reality, but as one of a series of choices about what is deemed to matter in schools 
from the Department’s own perspective.  

We have illustrated in our previous work (Pratt & Alderton, 2023) that the TfM programme (and 
others before it) is founded on three key assumptions, namely: an assumption that mathematics can 
be objectified, i.e. turned into curriculum objects to be taught in particular lessons; an assumption of 
linearity, i.e. that learning moves smoothly from one object to the next on the basis of knowing 
when pupils are ‘ready’; and, lastly, an assumption of control, i.e. that teachers can, and should, 
control this movement up the linear chain of ideas. These assumptions underpin teaching and 
learning in mathematics (and, to a large extent, all subjects) in schooling systems which impose 
performative imperatives on teachers to manage, control and monitor pupils’ learning, of which 
England is but one, albeit strong, example (e.g. Bradbury, 2019; Pratt, 2016; Wilkins et al., 2020). We 
have argued (Pratt & Alderton, 2023) that this sequence is questionable in terms of what we know 
about pupils’ learning of mathematics; yet it exists as a practical truth, indeed persists, because it 
functions as a mechanism of performativity for teachers. By believing in it, teachers can fulfil the 
professional expectations incurred through responsibilisation – the idea that because such processes 
are logically ‘right’ and because teachers have free will and control, they willingly take on 
responsibility for pupils’ progress along this continuum. Whilst many teachers may wish for 
reasoning to be ‘throughout’, objectifying it is the only way to ensure pupils are properly taught 
what is ‘appropriate reasoning’ and what is not, and to check this inscription on pupils through its 
assessment. Similarly, despite all that is known about understanding being situated, we see policy at 
each level describing reasoning as a process in which mathematical ideas are first learned and then 
applied, through reasoning, so that they can be learned more ‘deeply’. For many children, though, 
this may never happen because the separation, and ordering, of fluency, reasoning, and problem 
solving as objects in the curriculum leads to teachers requiring that pupils first become sufficiently 
‘fluent’ before being allowed to move on to ‘doing’ reasoning and problem solving. 
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What, then, might be the implications of these practices for pupils? A possible answer to this is in 
Popkewitz’s (2018, p. 85) claim that,  

[one] meaning of subject is how the curriculum creates the [sic] reason and 
“reasonable people” by governing the “soul”. The soul here … refers to an interior 
of the child that is observed and administered by pedagogical practices and its 
sciences that mark the “good”, “productive”, and “right” kind of child. 

Our analysis illustrates how reasoning in English schools has been recontextualised from its 
disciplinary roots into a tool for schooling in the particular, accountable manner currently 
encouraged and policed in England. Reasoning then becomes some-thing that inscribes on pupils, 
practices which are considered reasonable; as the ‘right’ kind of behaviour to be deemed high 
attaining.  

We do not have sufficient evidence from our studies so far to predict confidently what the lived 
effects of all this are for pupils, but we have seen some evidence that the following, at least, are 
likely. First, reasoning appears to be seen as an oral activity and thus success in reasoning is likely to 
be strongly associated with oral proficiency, which we know is also associated with socio-economic 
status (e.g. Parsons et al., 2011). It also relegates the status of visual awareness, vital for 
understanding geometry, and pictorial representation of other aspects of mathematics. Second, by 
assuming that reasoning is the vehicle for making use of fluency in mathematical procedures, it is 
sequenced in such a way that the lower attaining pupils may rarely encounter ‘it’. They may still, of 
course, be reasoning in their own terms, but are not accessing the form of reasoning considered 
important for success in the system. Nor are they likely to be engaging in rich mathematical activity 
in general, involving forms of high value reasoning respected by mathematicians. This is likely to lead 
to further inequity and a form of control that reduces pupils’ agentic decision making. Third, this 
form of mathematical activity, which we would argue is impoverished, means that pupils are less 
likely to encounter the forms of creative and reasoned thinking which are most useful in later life for 
the workplace. But ironically, neither is it likely to satisfy older, progressive claims, for example that 
focusing on schooling only as preparation for the workplace ‘fails to understand that the best 
preparation for being a happy and useful man or woman is to live fully as a child’ (Plowden, 1967, 
para. 506). 

Finally, despite our own reservations, we reiterate the tension for policymakers, globally, in driving 
large-scale change. Policymakers’ own accountability (to their funders, or to an electorate) tends to 
lead to actual policies intended to monitor outcomes; which in turn ‘requires a specific kind of 
knowledge: simplified, comparative, normative, transportable’ (Ozga, 2020, p. 26). In turn, these 
lead to the kinds of controlling pedagogies seen in our data, changes which are well advanced in 
England and rapidly developing elsewhere (e.g. Hardy & Lewis, 2017; Pomeroy et al., 2023). Our 
preference would be to alleviate some of this control by softening the assessment regime associated 
with schooling in England – and increasingly, elsewhere – allowing teachers opportunities to engage 
in mathematical work that is less directed, more open to mathematical opportunities and therefore 
likely to incorporate reasoning as an outcome of conjecturing and rational argument, not an 
objectified, bolt-on controlling mechanism. We believe that such a process would also be more 
equitable for pupils. 
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