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Abstracts 
Marcus Giaquinto, University College London  
Numbers: What they are and how we know them. 
Cardinal numbers seem to be non-physical and independent of us. This negative charac-
terisation raises philosophical questions that have stimulated mathematicians, scientists 
and philosophers, resulting in a plethora of conflicting answers: What are the numbers? 
How can we know them? I argue that consideration of findings in cognitive science help 
us find a way out of this fix.    
Natasha Glaisyer, York University    
Lucky Numbers: Eighteenth-century understandings of chance 
State lotteries were held very regularly in eighteenth-century England and thousands 
bought tickets. This paper explores questions of numeracy in this context and asks how 
did people think the lottery worked? How did players choose their tickets? Were there 
lucky tickets for sale? In particular, the paper explores whether players found ways to 
reconcile understandings of chance with pervasive cultures of luck.    
Jane Imrie, National Centre for Excellence in Teaching Mathematics    
Functioning mathematically in the 21st century 
A key aspect of functioning mathematically is being able to solve problems, and to ena-
ble people to be able to solve problems using their mathematical skills we need skilful 
teachers. This talk explores what might be meant by numeracy in the 21st century, the 
economic and social need for a more numerate population and some possible implications 
for teaching, learning and professional development.    
Kathryn James, Beinecke Rare Book and Manuscript Library, Yale University 
Reading Numbers in Early Modern England 
Numeracy had a vigorous artifactual life in early modern England. Sums were scratched 
alongside pen trials on the flyleaves of texts; lists of expenses found their way into the 
margins of commonplace books, journals, and student notebooks. In a less incidental 
manner, numeracy also took its place alongside orthography in printed and manuscript 
writing manuals and copy books teaching students how to write. 

But to what extent was numeracy understood as another form of literacy in early 
modern England? What was its relationship, if any, with mathematics? This paper exam-
ines the embedding of numeracy within literary culture in England, and the changing ex-
pectations of readers’ mathematical understanding from the mid-sixteenth through the 
mid-eighteenth century.    

Alice Jenkins, University of Glasgow    
Mathematics and mental illness in early nineteenth century England 



A complicated relationship between mathematics and mental stability is visible in Eng-
lish writing of the Romantic and early Victorian decades. Even as nervous breakdowns 
became increasingly common among those studying advanced mathematics at high pres-
sure, mathematics was being recommended as soothing and therapeutic for those suffer-
ing acute mental distress. Wordworth’s famous testimony in The Prelude that the study of 
geometry has a ‘mighty […] charm’ for a mind ‘beset / With images, and haunted by her-
self’ is echoed in a number of nineteenth century autobiographies which recall emotional 
crises weathered thanks partly to mathematics’ curiously analgaesic sublimity. 

The medical profession, or at least its most up-to-date practitioners, provided psy-
chological accounts of mathematics’ therapeutic value. ‘Nothing is rarer than to find a 
mad mathematician’, wrote the noted physician John Conolly in 1830, because mathe-
matics ‘limits the movements of […] fancy’, and ‘represses the wanderings of imagina-
tion’. A number of physicians pursuing the ‘moral treatment of insanity’, Conolly among 
them, particularly recommended the study of mathematics as a wholesome pursuit for 
patients, on the grounds that it demanded a very large part of one’s attention, leaving lit-
tle room for delusions, and that it promoted ‘connected’ thought. The rationale used for 
the study of mathematics among mental patients was thus extremely and perhaps disturb-
ingly closely related to that very widely offered justifying the central place of mathemat-
ics in education for the healthy developing mind. 

My paper argues that early nineteenth century writing on the use of mathematics 
in the treatment of insanity played an important part in structuring the place of mathemat-
ics in contemporary culture, and that it contributed to the growing perception of a rift be-
tween scientific and artistic work. Finally, it speculates about the effects of therapeutic 
use of mathematics on the development of the ideal of the Romantic imagination.    

David Kaye, LLU+ London South Bank University    
Doing Numeracy Now: Reinterpreting mathematics education with techniques of the past 
This session will identify the role of adult numeracy teaching in the field of mathematics 
education. It will look at some descriptions and definitions of numeracy and related de-
scriptions of mathematics. It will also reveal that in the field of adult numeracy the use of 
the word ‘numeracy’ has to be continually defended, and that this is often a political, ra-
ther than academic or educational argument. In contrast to ‘numeracy’ being a compara-
tively recent term to describe mathematical activity the use of the history of mathematics 
to teach adult numeracy (and adult numeracy teachers) will be demonstrated and dis-
cussed. In this context some key reasons for doing this will be examined such as: 

a) The history of mathematics enables numeracy topics to be introduced in a way 
that allays the fears of those with maths anxiety using discussion and stories. 

b) The history of mathematics validates using a variety of approaches by showing 
historically there were ‘many ways to do it’. This validates the personal, local and non-
standard approaches that many numeracy learners bring with them.    

Stephen Laurence, University of Sheffield    
Number, Innateness, and the Challenge of Cultural Variation 
What is the psychological basis for our acquisition of natural number concepts?  I argue 
that the most plausible account is one in which some natural number representations are 
innate. However, recent studies of cross-cultural variation in numerical abilities have 
been taken to undermine nativist accounts of number. I argue that the evidence here is 



weaker than it appears, and that it fails to undermine nativist accounts of natural number 
concepts. 

Snezana Lawrence, Bath Spa University    
Numeracy and teacher training 
What is a numerate society and what can we as a society do to educate our children to be 
full participants of such a society? This talk will look at the education of teachers in gen-
eral and mathematics teachers in particular and their perceptions of numeracy. It will 
trace the historical development of teacher training in relation to numeracy in this country 
and elsewhere, while posing questions about the place of numeracy in current mathemat-
ics education.    

Kate Limond, University of Kent 
The Garden of Mathematical Forms: Figurative Maths and Representation in A.S. By-
att’s Frederica Quartet 
A.S. Byatt is known as a novelist of ideas, and numeracy (along with academic mathe-
matics) is an important idea within the Frederica Quartet. The texts follow the Potter 
family and their acquaintances over a twenty-five year period from the fifties to the eight-
ies and are omnivorously concerned with many types of learning. Literary knowledge has 
been seen as central to the texts (which are full of highly literate characters and allusions 
to the history of literature) and within which the literate are placed as the norm set against 
the mathematical other. 

Mathematics becomes more integral to the texts but never fully shakes the sense 
of strangeness, of otherness, that always seems to accompany it. In the last novel, A 
Whistling Woman, a new ‘red brick’ University is built near the Potters’ home in York-
shire. Marcus Potter (always mathematical, always slightly strange) helps a group of sci-
entists at the University with the maths for their experiments, who are known as the ‘non-
maths group’. A technical understanding of maths is developed through this and associat-
ed themes from the earlier texts are brought together here. 

A significant idea to the text is the concept of maths as language, which is particu-
larly relevant to the twins, John and Paul (Zag) Ottakar (both mathematical and strange). 
John is a computer scientist in the ‘non-maths group’ and when they were young, the 
twins communicated through maths rather than the English language. Their presence in 
the texts draws together the earlier themes of maths as a system of representation that 
could be truer and more accurate than language, the latter of which always risks slippage 
of meaning. This paper develops these connections and expounds upon the relationship 
between maths and language as useful and accurate systems of representing the world.    

Terezinha Nunes, University of Oxford 
Connecting street mathematics with school mathematics 
Mathematics is a cultural practice and uses culturally developed tools. Street mathematics 
in Brazil uses oral signs: school mathematics uses written representations. The study of 
these two mathematical practices has helped researchers appreciate their similarities and 
differences and understand why people with no or little schooling can succeed in solving 
problems that are challenging for secondary school students. This seminar will describe 
street mathematics, explore a theoretical interpretation of this phenomenon, and discuss 
how knowledge of street mathematics can be used to inspire new ways of thinking about 
mathematics teaching in primary school.    



Sarah Richards, Abingdon and Witney College 
The System of Tutorial Learning: A demonstration of the vital role of mathematics in ed-
ucation for sustainable development 
The System of Tutorial Learning (Sistema de Aprendizaje Tutorial, SAT) is a pro-poor 
system of secondary education developed in Colombia. It has been mainstreamed by the 
Honduran Ministry of Education due to its cost-effectiveness and high quality (do-
nor/state evaluations) compared to traditional state education. The Honduran SAT was 
presented at the 2008 UN Commission for Sustainable Development as a case study of 
successful education for development. The SAT curriculum is oriented towards helping 
students develop the capacity for conceptual thinking and problem solving. The SAT cur-
riculum is interdisciplinary; the main areas; mathematics; sciences, including agricultural; 
languages; service to the community and development (spiritual and material) are inter-
woven. The main aim of the curriculum is to enable students to learn systematically about 
their local environment (social, economic, agricultural, etc.) and the changes that are oc-
curing and to integrate this learning with knowledge about the wider world so as to make 
ethical, practical and informed decisions about their own development. 

This presentation will describe how mathematics is integrated into the curriculum 
so that, as well as providing the students with a formal mathematics education, they are 
also enabled to run small businesses, participate in community development; conduct ag-
ricultural trials and generally be in charge of their own development.    
John Roche, University of Oxford 
Interpreting ‘multiplication’ and ‘division’: Semantically clear or benevolently incoher-
ent? 
Simple arithmetical multiplication may be illustrated by the statement that ‘five apples 
multiplied by four equals 20 apples’. But what is meant by stating that ‘work is force 
multiplied by the distance moved’, or that ‘momentum is mass multiplied by velocity’? 

Similarly, arithmetical division may be illustrated by dividing 20 oranges by four, 
which partitions the group of 20 oranges into smallers group containing only five orang-
es. But what is meant by the statement that ‘velocity is equal to the distance moved di-
vided by the time taken’, or that ‘density is mass divided by volume’? How can mass be 
possibly ‘divided’ by volume in any arithmetical sense? And yet it ‘works’ marvellously 
well. 

These innocent expressions contain a lot of invisible history, agonising conceptual 
thinking, and to this day remain baffling. 

This paper provides a short history of multiplication and division outside simple 
arithmetic, efforts to interpret its meaning in such contexts, and a hesitant hermeneutics 
of clarification.    

Leo Rogers, University of Oxford 
Numeracy for Ordinary People: The Origins of the Mathematics Curriculum in sixteenth-
century England 
The mathematics taught in schools and technical institutes in England had its origins in 
the application of mathematics to the solution of everyday problems and the shared vision 
of a programme of public education originating among an inspired group of gentlemen in 
the sixteenth century. This paper explores the contributions of Robert Recorde, John Dee, 
and Leonard and Thomas Digges as the innovators of a new movement of mathematical 
education. Their part in the demonstration of mathematics as an important practical ele-



ment in a wide range of subjects contributed to a new pedagogical approach that laid the 
foundation for the English tradition of ‘applied mathematics’ which later became an im-
portant component of our general technical education for the industrial revolution.    
Tom Roper, University of Leeds 
Functional mathematics – the desperate in search of the indefinable? 
Functional mathematics has a relatively short history and a dubious pedigree. But what is 
functional mathematics? Why has it been called into being? The talk will look at the his-
tory and pedigree of the term and, via vignettes from employment and everyday life, will 
seek to establish some properties of being functional with mathematics rather than defin-
ing functional mathematics.    

Mario Santos-Sousa, University College London 
Numerical Competence: Theft or Honest Toil? 
Current cognitive studies suggest a twofold distinction among infants’ innate numerical 
capacities: a sense of small cardinal size and a rough sense of large cardinal size, which 
allow us, at best, to discriminate small collections of objects and approximate larger nu-
merical quantities. In view of their obvious limitations, this paper discusses other cogni-
tive mechanisms – crucially, ones that are not specific to number – that might support the 
acquisition of more sophisticated numerical skills by providing the relevant recursive 
structure. 

I will discuss how the capacity for performing recursive computations may be im-
plemented by different systems (linguistic, sensory–motor, and visual) and evaluate the 
extent to which these mechanisms conform to the principles that govern arithmetic rea-
soning (as captured by the Dedekind–Peano axioms, for instance) and thus represent a 
reliable way of acquiring arithmetical knowledge. 

I will contrast this view with recent accounts that postulate the existence of an in-
nate set of number-specific principles embodying the axioms of arithmetic. On the view 
which I recommend, numerical competence lies at the interplay of different cognitive ca-
pacities, which are neither topic-neutral nor specific to the domain of number but seem to 
have their cognitive homes elsewhere, that are appropriately co-opted as an individual’s 
abilities in mathematics grow.    

Jorge Nuno Silva, University of Lisbon 
Mathematics and Board Games: An historical overview, from Rithmomachia to Hex. 
Rithmomachia, from the eleventh century, is the oldest pedagogical game we know. It 
was created to teach the Pythagorean mathematics used in the quadrivium. We will give a 
description of this game that, as a helper to teach arithmetic in the tradition of Boethius, 
was very famous for nearly five hundred years. 

The relation between mathematics and board games runs deeper than the peda-
gogical games can tell. The Royal Game of Ur and Senet are examples thousands of years 
old, from the orient. The tetrahedral and binary dice these games use can be seen as sim-
ple curiosities, but Mancala, essentially a complex arithmetical competition, appeared in 
Africa and Asia even before. However, not only elementary mathematics shows up in this 
context. 

Throughout the ages board games were practiced which were, in a certain way, 
mathematical. We focus our attention on this way, which varies from game to game and 
can show surprisingly deep relations between games and higher mathematics. 



We will see some of the most important examples, ending with Hex, the connection game 
invented by Piet Hein and John Nash (independently) in the twentieth century.    

Jane Wess, Science Museum 
Avoiding and Understanding: An Artefactual History 
In a developed society which uses a money economy it is essential for individual survival 
to have a grasp of the basics, and for an industrial society to flourish, its citizens have to 
be taught mathematics in an ordered manner. This paper will look at the ways we have 
enabled individuals to function – whether by providing avoiding devices or instruments 
associated with a mathematical education. It will look at the ambivalent attitudes towards 
this subset of ‘mathematical’ instruments and note that avoiding mechanisms often ap-
pear later as teaching aids.    
Sun Xuhua, University of Macau, China 
Curriculum development based on mathematics history: An experiment of novel curricu-
lum design around the division of fractions 
This paper will report some results from a Ph.D. thesis. Division of fractions, a hard top-
ic, is often considered the most mechanical and least understood topic in school. In the 
past thirty years, a range of studies have repeatedly shown that both teachers and students 
have difficulty in making a conceptual explanation for the traditional algorithm of ‘flip 
and multiply’. A typical comment was: ‘I know this rule perfectly well, but I don’t know 
why’. 

In order to approach the problem from a Chinese mathematics history perspective, 
we introduced a novel algorithm as a route to procedural justification of the traditional 
algorithm: ‘reducing to same denominator’ (which has the same computational result as 
‘flip and multiply’), adopted from The Nine Chapters, an ancient textbook in Chinese 
mathematics. 

‘Reducing to same denominator’ is a strategy to transform fraction division into 
whole-number division, if necessary by first changing dividend and divisor to have the 
same denominator. The algorithm makes up some weakness of ‘flip and multiply’, which 
separates experiences from that of whole-number division and that of fraction computa-
tion. This algorithm shows some advantages in making a conceptual ‘bridge’ to the un-
derlying principle of ‘flip and multiply’: 

It is consistent with the algorithm of whole-number division and the algorithm of 
fraction addition and subtraction; 

It allows easy understanding of the meanings of operations; 
It allows easy recognition of the result size; 
It allows easy judging of the rationality of the algorithm. 
We developed a new curriculum using this strategy and implemented it in twenty-

seven classes in six primary schools in Hong Kong. Significant positive results in concep-
tual understanding were obtained. The results shed light on how to use mathematics his-
tory to help curriculum development. 
  
 


