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Plenary Presentation
Dr. Hui-Chuan (Jane) Li

Unsilencing the ‘M’ in STEM: Rebuilding mathematics and
sustainability for the climate era

Hui-Chuan (Jane) Li is a Lecturer in Mathematics Education at
the Moray House School of Education and Sport, University of
Edinburgh, and a Fellow of the Institute of Mathematics and
its Applications. Her research focuses on mathematics
education, sustainability, climate change, and interdisciplinary
education. Before entering academia, Jane taught secondary
mathematics for more than ten years. She later completed a
PhD in Education at the University of Cambridge and remains
fully registered with the General Teaching Council for Scotland
as a secondary mathematics teacher.

Since joining the University of Edinburgh in September 2018,
she has served as Maths Strand Lead for the PGDE
Secondary programme. Since 2022, she has co-led the
Teacher Education, Curriculum and Pedagogy Research Hub,
promoting collaboration across departments and leading
seminars and public lectures to strengthen the University’s
research culture. She also supervises master’s and doctoral
students in mathematics education.

This plenary examines three critical issues facing mathematics education in an age
of global crisis. First, | explore definitions of sustainability and how the sustainability
movement has shaped curriculum reform in many countries in response to the UN’s
call for Education for Sustainable Development over the past two decades. Second,
| examine the marginalisation of mathematics within STEM education. Drawing on
my Janet Duffin Award-winning article, | argue that in the climate era, mathematics
must transition from a “service tool” for other disciplines to a lead “compass” for
navigating global crises. Transforming student identity from passive recipients to
empowered decision-makers is essential if future generations are to respond to
sustainability issues. Finally, | call for acknowledging uncertainty is a necessity for
“unsilencing” mathematics. Preparing learners for the wicked problems of a
warming world requires a mathematics education that is both analytically rigorous
and courageously real.
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Research papers, workshops, and working groups

[Where there are multiple authors, * identifies the main presenter(s).]

Aantjes, Max [PRESENTATION]

Adapting Toulmin models to capture context in teachers’ pedagogical
argumentation: Tracing the support and negation of norms across attainment
groups

There have been extensive methodological innovations in the design of vignettes,
hypothetical-story-boards and video-stimulated-recall artifacts to facilitate teacher
reflection on pedagogical choices in interviews and focus groups. However, facilitating
such reflection is only half of the methodological challenge. Teacher decision-making is
complex; it is theorised to rely on instructional norms that do not function as absolute rules
but merit occasional deviation. To study this complexity, several researchers and research
groups propose to use of Toulmin argumentation models to deconstruct pedagogical
(rather than mathematical) argumentation. Nevertheless, proposals in this direction diverge,
exclude certain relevant argument components, and do not map clearly on theoretical
constructs associated with norms. As a result, it remains unclear how such models are to
be applied to capture contextual variation in argumentation, including the consideration of
different pedagogical choices across different attainment groups. To address these
limitations, | will first provide a critical overview of the present application of Toulmin
models to study of teacher argumentation and possible limitations thereof. | will then
propose some methodological innovations and ground these in theoretical work on norms.
Finally, | will demonstrate the potential of the developed approach through excerpts from a
recent study in England that explores pedagogical reasoning across attainment groups.

Asghari, Amir [PRESENTATION]

Concept image-concept definition in the era of Al

This talk offers a light look back at one of David Tall’s most influential contributions to
mathematics education: the distinction between concept image and concept definition,
introduced by Tall and Vinner in 1981. As we approach the second anniversary of Tall's
passing on 15 July 2024, those two years have also been marked by the rapid growth of Al,
which has become more powerful, more widespread, and increasingly present in teaching
and learning.

The talk is an extension of my recent contribution to RUME Reviews, a new section of The
American Mathematical Monthly, where | reviewed Edwards and Ward’s 2004 paper on
students’ use and misuse of mathematical definitions. | will revisit some of the “surprises”
reported in that paper and suggest that, 45 years after Tall and Vinner’s original work, the
central issue is no longer simply whether students use definitions correctly, but how they
learn to manage the productive tension between their concept images, formal concept
definitions, and now Al-generated mathematical explanations.
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Baldry, Fay*; Syyeda, Farhat; Godfrey, Alison [PRESENTATION]

Teachers’ use of representations: lllumination of mathematical structures or
provision of alternative algorithms?

Recent years has seen a rise in the inclusion of different diagrammatical representations in
schools’ mathematics curriculum materials. Government funded professional development,
provided by Maths Hubs and the NCETM, has emphasised the role of representations in
exposing underlying mathematical structures. Based on videos of 13 mathematics lessons
in three primary schools, the presentation will explore how teachers use representations
from curriculum resources in different ways. Teachers’ explanations and interactions with
pupils have been transcribed and analysed in reference to the mathematically critical
features of the representations. Three categories of teachers’ use were identified:
procedural; implicit use of structures; explicit reference to critical features. Procedural use
was the most common, with very few examples of explicit reference to the mathematical
features of the representations. Drawing on interviews with the teachers who were videoed,
implications for professional development and future avenues of research are considered.

Biza, Irene*; Nardi, Elena*; Papadaki, Evi [WORKSHOP]

Data graphs as opportunities to go Beyond the Mathematics of the Moment

Data handling and representation are central to everyday life and have been foregrounded
in recent curricular revisions. Students often encounter problematic graphs, such as graphs
with manipulated axes and scales (e.g., truncated y-axes or inconsistent intervals) or
inappropriate graph choices (e.g., line graphs for categorical data, or bar charts where a
scatter plot is needed). Such representations can hide or exaggerate trends and shape
meanings — intentionally or accidentally.

In this workshop, we position these ‘imperfect’ or ‘questionable’ graphs as rich pedagogical
opportunities to move, following Papadaki’'s 2023 doctoral project, Beyond the
Mathematics of the Moment (BeMoM). We highlight how these moments can foster
connection-rich teaching by linking mathematics to everyday life, professional practices,
other disciplines, and across mathematical domains. These connections can support
students’ critical interpretation of data and deepen their appreciation of mathematics. To
support teachers’ awareness of BeMoM opportunities, we draw on resources of the
MathTASK programme - research-informed, situation-specific tasks that we call
“mathtasks”. Workshop participants will engage with a mathtask featuring a student -
teacher discussion around an ‘interesting’ graph and will explore further examples of
graphs in a discussion of how data is represented as well as what meanings graphs convey
and for what purposes.
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Butterfield, Stephen [PRESENTATION]

Initial findings of a research project to explore the adaptations that parents and
teachers make to enable learners aged 11-16 with Foetal Alcohol Spectrum
Disorders (FASD) to access the maths curriculum

The session will outline the initial findings of a pilot enquiry exploring the experiences of
parents and teachers of children with Foetal Alcohol Spectrum Disorders (FASD) regarding
their level of access and the necessary adaptations to the home, school and classroom
environments to enable the greatest access to the maths curriculum at KS3 and KS4. With
these additional questions, what teaching materials and approaches are used, and how is
the classroom organised? What strategies and other forms of support are used at home
and at school that parents and teachers find helpful?

The participants were three parents, one teacher and one adult. The parents had children
diagnosed with FASD; the teacher taught learners with FASD; and the adult has FASD and
wished to share their experiences of learning maths and doing GCSE maths at school, and
how this has had an impact on their life.

The methodology used was Hermeneutic with Interpretative Phenomenological Analysis.
Semi-structured interviews were conducted using TEAMS to record and transcribe the
interviews.

The aim of the research is to identify any overarching themes that emerge, to consider the
implications for parents, schools and for teaching and learning. Then to share these
findings as widely as possible.

Cook, John Paul*; Lockwood, Elise; Reed, Zackery;

Caughman, John; Richardson, April [PHEsE T Ateh]

How do mathematicians disentangle equivalence and equality?

Equivalence - and the specific example of equality - are among the most foundational
topics in all of mathematics. We note, however, that these core ideas have not been treated
consistently in the educational literature. Characterizations of the relationship between
equivalence and equality are either context-specific (and thus do not generalize across
domains) or are contradictory. While an incoherent literature base is problematic in its own
right, there are also implications for students’ learning. A prevailing explanation for some of
the difficulties students experience with equivalence and equality is that they struggle to
identify and characterize the various forms of equivalence at play in a given situation.
Indeed, if we, as researchers and educators, are to support students in reasoning
coherently about equivalence and equality, a key precursor to these efforts is to clearly
characterize these key ideas in a way that is both coherent and generalizable. To this end,
in this talk we report on a series of interviews we conducted with mathematicians to see
how they characterize and differentiate between these terms. We report on themes that
emerged across these interviews, which include coherent and accessible characterizations
of equivalence and equality at both a local (element-to-element) and a global (equivalence
class-based) level, along with illustrations and examples from the K-16 curriculum. We
conclude with implications for both research and instruction.
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Craig, Ayshea*; Brown, Catherine*; Hilton, Caroline*; Lynton,

Daniel*; Marks, Rachel*; Williams, Karen*; Goss, Dinah 1PN

Student teachers’ identification of errors and misconceptions when teaching
primary mathematics

Student teachers’ identification of children’s likely and actual errors and misconceptions
plays an important part of their ability to adapt their teaching both in the moment and
through planned adjustments between lessons.

Our project asks what impact exploring children’s common errors and misconceptions had
on student teachers’ planning and what adaptations to teaching they reported making in
response to errors and misconceptions, anticipated or observed, in primary children’s
mathematics learning.

We report on initial results from a small-scale study of student teachers’ developing
understanding and enactment of ‘adaptive teaching’ in primary mathematics in England
through an examination of students’ written reflections on their teaching completed as part
of a Primary PGCE programme. In this session we report on student teachers’ identification
of errors and misconceptions from a range of sources, including course readings, taught
sessions, discussions with class teacher mentors and their own observations in lessons.
We will explore the challenges student teachers encountered identifying relevant errors
from standard student-teacher texts and how ideas about errors, difficulties and
misconceptions are often conflated, unpicking the implications for student teachers’ sense-
making in this space. We will reflect on lessons for us as teacher educators seeking to
support student teachers in developing their ability to adapt their teaching to meet the
needs of their classes.

Davies, Ben [PRESENTATION]

Whose job is it now? Agentic Al, STACK, and the changing dynamics of
question authoring

This talk presents a novel protocol for authoring computer-aided assessment, using a team
of Al agents running Claude’s Opus 4.7. The Planner, Author, Reviewer, and Enricher
agents work together in an orchestrated, human-led pipeline to produce STACK questions
at scale. Here, the use case is interactive Moodle-based textbooks from the School
Mathematics Project (SMP) archive — but the core method has far-reaching applications
beyond this context.

Building on the 2023 SMP Online research project (featuring 5 local schools and 400+
students), next steps include verification of the current version, small-scale experimentation
in local schools, and the remaining six SMP AQA books.

| will demonstrate the pipeline, discussing challenges and fears, while sharing a protocol
that is flexible, portable across contexts, and inevitably going to improve. | also address my
role as lead developer, key decision-maker, and agent supervisor, and the surprisingly non-
technical requirements of that role.

I am no Al evangelist. | see drawbacks and limitations everywhere, and | am acutely aware
of my lack of technical expertise with agentic Al. That said, | will argue that the core
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dynamics of e-assessment authoring have fundamentally changed in a way the majority of
the community has yet to notice. | welcome your input by helping review version zero
(access available on request), mapping the limitations and opportunities of this space, and
thinking about the consequences for our research community and students.

Dowker, Ann*; Braithwaite, Eleanor; Dowsett, Charli [PRESENTATION]

Effects of training on derived fact strategy and calculation

Previous work has found correlations between standard calculation abilities and derived
fact strategy use (solving new problems based on known problems and principles such as
commutativity of addition and the inverse relationship between addition and subtraction).
This leads to the question of how susceptible these abilities are to brief training, and
whether training in calculation would improve derived fact strategy use and/or vice versa.
The first study looked at this question for addition. 25 children aged between 6;5 and 7;6
took part. They were given pretests for calculation and derived fact strategies They were
then allocated to one of three training groups. Eight received one session of calculation
procedure training, nine received derived fact strategy training and eight others received no
training. All were given post-tests a week later. They showed improvement on the specific
area on which they were trained with little transfer between areas. The second study,
involving 31 children, was a similar study for subtraction. The derived fact strategy training
resulted in significant improvement; the calculation training less so; and there were few
transfer effects. The studies suggest significant trainability of derived fact strategies in
particular. Future studies with larger samples and longer follow-up are needed to
investigate any transfer to other skills.

E Roulstone, Alison*; Morsanyi, Kinga; LE, Mai-Lién;
Tomasetto, Carlo; Erasmus, Petro; Tsabedze, Wandile; [PRESENTATION]
Bahnmuelller, Julia

Education professionals receive limited training to recognise dyscalculia

This study examined how well education professionals in the UK, Italy, Vietham and South
Africa, understand dyscalculia, using the newly developed Dyscalculia Knowledge and
Awareness Scale (DKAS). In total, 1323 educators completed the DKAS along with
questions about their job roles, qualifications, years of teaching experience, and any
training they had received on dyscalculia and dyslexia. Although most UK educators were
familiar with dyscalculia, only 42% reported that they had a clear understanding about it.
Just 3% of UK educators had received training on dyscalculia during their initial teacher
education, and only 20% had undertaken any further relevant training once in post. Our
results showed that access to training on dyscalculia in the UK was comparable to Vietnam
and South Africa, and lower than in Italy. Higher levels of education, working in specialist
inclusion and support roles, and access to relevant training were positively related to
knowledge and awareness of dyscalculia. These findings highlight important considerations
for future research, teacher training programmes and education policy.
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Fenton, Kirsten*; Drummond, Holly* [PRESENTATION]

Articulating mathematical thought: Oracy, writing and metacognition in
mathematics education

This paper explores the role of written and spoken mathematical communication in
supporting the development of metacognitive awareness in primary mathematics. Drawing
on sustained classroom use of maths journalling alongside structured dialogic talk, it
examines how opportunities to articulate thinking may enable learners to justify reasoning,
surface misconceptions and regulate their learning. Mathematical communication is framed
not only as a means of expressing understanding but also as a process through which
understanding is developed.

The analysis draws on qualitative data from pupil dialogue and journal responses alongside
national assessment data and concept-level tracking to consider potential shifts in learners’
conceptual understanding, use of mathematical language and confidence. Pupil voice is
also used to explore changes in learner identity and engagement.

Findings suggest that the integration of reflective writing and mathematical talk may
support deeper conceptual understanding and more precise mathematical language while
contributing to increased learner confidence. The paper considers how such approaches
can make thinking visible and inform responsive teaching while offering insight into pupil
progress. It further reflects on the extent to which normalising reasoning, uncertainty and
revision may contribute to addressing mathematics anxiety and supporting participation,
resilience and learner agency.

Finesilver, Carla*; Berliner, Jonathan [PRESENTATION]

Co-creating neuroinclusive mathematics teaching and learning through a
socioecological lens

This paper reports on the EcoNiches project, which explores the application of
socioecological niches in secondary STEM classrooms, with the aim of designing
neuroinclusive learning environments. By applying socioecological principles, the project
seeks to foster educational settings that align with the strengths and needs of
neurodivergent students, thereby enhancing engagement and academic success in STEM
education.

Educational Niche Analysis (ENA) is introduced as a co creative, inclusive approach to
predicting and adapting educational environments to better fit diverse learners. | report on
the development and application of the ENA framework through case studies involving
three students studying GCSE Mathematics and Science (with particular focus on
Mathematics) within alternative education provision. Adopting a socioecological
perspective on neurodiversity, learners are understood as being in constant interaction with
their environments across multiple systemic levels, including internal bodily experiences,
classroom practices, and wider cultural and ecological contexts.

The paper discusses the process of working collaboratively with student participants to co
create more neuroinclusive classroom environments in a local context, as well as the wider
potential of ENA as an alternative approach to adapting classrooms, teaching practices,
and school systems as supportive environments for diverse learners.
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Gifford, Sue*; Ineson, Gwen*; Marks, Rachel* [WORKING GROUP]
Early Years and Primary Working Group

This Early Years and Primary working group session invites all those engaged in early years
and primary mathematics education—practitioners, students, researchers, academics, ITTE
tutors and others—to come together to reflect on where we are, what we need, and where
we want to go next.

In our recent chapter reviewing Proceedings, we suggested ways of promoting early years
research, such as an Early Years conference (with reduced rates for practitioners), or at
least a highlighted conference plenary and stream, and a database of presentations,
recording areas of research by members. We will discuss these, and other possibilities, to
promote primary as well as early years research issues within BSRLM.

We would like the session to provide an opportunity to share perspectives, raise questions,
identify gaps and imagine future research agendas, with time to talk (helped by cake).
Everyone with an interest in early years and primary mathematics education is warmly
encouraged to join the conversation.

Goodland, Jane [PRESENTATION]
Codesign in secondary mathematics - what we achieved and what we didn’t

| will be presenting the findings from a codesign project | carried out with a class of low-
attaining year 10 students that | was teaching. This project sits within the context of the
English mathematics education system, where there are limits to what can be achieved as a
result of GCSE exams, government policies and school policies and practices.

| followed a framework inspired by Paulo Freire in ‘Pedagogy of the Oppressed’, which
involved identifying a problem in the classroom, exploring this problem and becoming
conscious of the underlying injustices (conscientisation), and then making changes together
to address the problem (codesign). These changes involved collectively designing aspects
of the mathematics education experience, such as classroom activities, relationships and
dynamics. It is in the dialogic space between teacher and students that we look for ideas
that inspire collective action.

| am going to share the findings from one particular class that | worked with, where |
collected field notes, reflections and surveys over seven months. As | tell our
interconnected stories, | will demonstrate that the power of the project lies in its open-
ended nature as conscientisation can occur in unexpected ways. | will explore the role of
limits and whether these might be overcome, looking for moments where students take
ownership and move from co-option to co-creation. | will also highlight the role of emotion
across the project.
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Griffiths, Barry*; Edwards, Heather; Chen, Zhongzhou [PRESENTATION]

Using an Al-generated question bank to enhance student understanding of
optimization

This research explores the integration of generative artificial intelligence (Al) technology into
calculus instruction, specifically focusing on the use of question banks to allow for
comparison between two groups of students on a common test involving optimization. The
first group was given a traditional static review sheet that included questions on the topic.
The second group was allowed to practice a large number of problems from an Al-
generated question bank that covered a wide spectrum of optimization problems. In this
paper, we discuss the creation of the question bank, implementing it into the exam
preparation process, and an analysis of the results obtained by comparing the two cohorts.

Hall, Elizabeth [PRESENTATION]
The potential of pupils’ emotions to inform mathematical teaching practice

The National Curriculum states that the majority of primary-aged pupils should progress at
broadly the same pace within mathematics. This creates a challenging situation for teachers
to ensure that most pupils engage, stay motivated and achieve each lesson’s aim.
Research identifies that emotions are an indicator of motivation. As emotions are a highly
changeable construct of affect, pupils can experience numerous emotions throughout a
mathematics lesson. My research uses a pupil’s changing emotional state to establish the
presence of pupil-experienced in-the-moment motivational (active goal) pathways. The
research observed and videoed four pupil pairs across two Year 5 classes within a SE
England primary school. Through video-stimulated recall interviews, pupil and teacher voice
aided the establishment of pupils’ emotional and motivational (active goal) pathways during
three separate mathematics lessons. Two key findings which could inform teaching practice
are: 1. The establishment of a model of a pupil-experienced active goal pathway and
associated emotions. 2. For pupils to form pathways that enable achievement of the lesson
aim, a recognition of the need for support is activated by both the teacher and the pupil.
The study suggests that if teachers develop an awareness of pupils’ emotional trajectories,
then timely adaptation to teaching or interventions could be implemented.
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Helliwell, Tracy*; Ingram Jenni*; Baldry, Fay* [WORKING GROUP]

Mathematics teacher education and professional development

Mathematics teacher educators (MTEs) constitute a distinctive research community whose
practice and positioning generate important research questions. This working group aims to
create a collaborative space for colleagues within this community who are actively engaged
in teacher education practice and research. The group is intended for MTEs whose
research emerges from, informs, or is shaped by their ongoing work in pre-service teacher
education or the professional development (PD) of in-service teachers (across all phases),
recognising mathematics teacher education as a distinctive site in which research and
professional practice are closely intertwined. Research in this field connects various
aspects of teacher education and PD, including teacher and teacher educator learning,
identity, professional knowledge, and noticing, as well as the design of curriculum,
methodologies, and practices for teacher education and PD.

The working group will provide opportunities for cross-institutional dialogue and
collaboration on research questions and methodologies that are relevant to both our own
context and that of the international mathematics teacher education community. Initial
activities may include discussion of current and potential projects, collaborative reading
and theorising, and the development of joint research initiatives and publications.

Inglis, Matthew*; Sims, Sam; Woollacott, Bethany; Lortie-

Forgues, Hugo; Foster, Colin [PrHssE T ateh]

How should we communicate research findings to teachers? No difference in
teachers’ intentions to use evidence across 512 versions of a research summary

Education research is increasingly generating evidence that can inform teachers’ practice.
This development raises the question of how researchers should communicate research in
ways that increase the likelihood of teachers putting the findings into practice. We
conducted a vignette survey experiment in which 3,000 teachers were given a summary of
a research project. We randomly varied the presence of nine components of the research
summary suggested by the expectancy-value-cost model of motivation. Despite generating
512 different versions of the summary, we found no relationship between how it was
designed and teachers’ intention to use the focal teaching practice. The findings suggest
that improving written research communications may be insufficient to affect teachers’
intentions, let alone their practice.
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Ingram, Jenni*; Baldry, Fay*; Hillier, Judith [PRESENTATION]

Supporting stakeholder engagement with PISA data through interactive
dashboard design

This project has taken a design research approach to explore how to facilitate and support
statistically appropriate use of secondary data from ILSAs by a range of stakeholders. The
breadth of the publicly available PISA datasets affords opportunities for school leaders,
researchers, and policymakers to examine variables beyond attainment data, providing
information on a range of contextual factors that can be invaluable for gaining a deeper
understanding of students’ experiences in schools. So, the aim of this project is to improve
access to, understanding of, and engagement with PISA data among educational
stakeholders through the co-development of an accessible, interactive online dashboard
that can support evidence-informed discussion and decision-making. While PISA data is
freely available, expertise in both statistical analysis and comparative education is needed
to analyse the data in a statistically rigorous and appropriate way. For example, decisions
regarding what and when comparisons are appropriate need to be made. In the session,
the tensions involved in balancing complexity and interpretability in data when developing a
range of visualisations will be explored. We will then discuss key priorities identified by a
range of stakeholders and show how these affected the development of the dashboard.
lllustrative exemplars from the mathematics-specific data from PISA 2022 will be used to
demonstrate the challenges and potential benefits of developing such a tool.

Jacques, Laurie*; Tereshchenko, Antonina; Hodgen, Jeremy;

Taylor, Becky; Cockerill, Maria [0 e

Balancing beliefs and realities: How Heads of Mathematics navigate grouping
KS3 students for learning

Heads of Mathematics (HoMs) in secondary schools in England are key decision-makers
about how students are grouped for learning, whether they choose to place students in sets
according to their prior attainment or in mixed attainment classes. We present findings from
quantitative analysis of survey responses (n=98 responses: 30 mixed attainment schools,
68 setting schools) and thematic analysis of interviews with HoMs (n= 12. 6 mixed
attainment schools and 6 setting schools), from our recently published Student Grouping
Study to explore the complexities faced by HoMs when deciding how to allocate Y7 and Y8
students to mathematics classes. Such complexities involve HoMs addressing their schools’
internal and external contextual factors; navigating personal, departmental and parental
beliefs about grouping students alongside the more practical issues of recruiting, allocating
and supporting teachers across mathematics departments.
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Kerrison, Lois [PRESENTATION]

It’s a matter of time: Collaborative teacher research on solving problems in real-
life context

This presentation focuses on the final stages of my research project aiming to improve
students’ outcomes by focusing on their ability to solve mathematics problems framed in
real-life contexts. The project took place first in an English comprehensive school over three
years and subsequently in a sixth form college. It is motivated by a belief that a student’s
cultural capital can support their understanding of real-life context questions. Analysis of
student performance over multiple GCSE examinations, identified that students struggled
with speed, distance, time questions when they involved real-life contexts. Through a
process of departmental collaboration, a set of three lessons were designed, implemented,
observed and outcomes analysed. This collaborative process was repeated within a sixth
form college to investigate transferability of my research. My presentation will focus on the
design and implementation of these lessons and discuss how | base my qualitative
research methods in ethnography and design research and use Lincoln and Guba’s
definition of trustworthiness to ensure quality research. In addition, | will present my
findings from these lessons based on student outcomes and participant feedback and the
next steps in my research.

Kimber, Elizabeth [PRESENTATION]

Building up a picture: A method for analysing mathematics classroom discourse

Systemic functional linguistics (SFL) is a theory of language in use, framing language as a
meaning-making resource. | will present a method of analysing mathematics classroom
discourse in video-recorded mathematics lessons using tools from SFL. The method
involves combining these tools with analysis of gestures to identify features in multimodal
classroom discourse. The meanings that these features afford in the classroom and
mathematical context, and how this might support learning, can then be considered using
topic-specific research. In the case of this study, the mathematical and curriculum focus
was functions, graphs and change in secondary school mathematics in England. | will
illustrate and describe stages in analysis that enabled me to build up a picture of classroom
discourse on graphs, starting from a large amount of lesson video and producing a collage
of snapshots of teaching.
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Kontorovich, Igor’ *; Wallach, Miriam [PRESENTATION]

Beyond cognitive offloading: What student problem solving with GenAl may
look like

Research has identified GenAl’s potential to support mathematics learning. Yet, the first
studies highlight the challenges of realizing this potential. Hence, we study how Large
Language Models (LLMs) can be productively integrated into mathematics learning by
characterizing the diversity of students’ mathematical interactions with them. The data
came from a first-year course in Linear Algebra, where some homework problems were
assigned for solution with LLMs. Our data corpus consisted of student-LLM chatlogs and
final solutions that 23 students submitted. We analyzed the data exploring (1) Which
prompting strategies emerge from the chatlogs?; and (2) How do the submitted solutions
relate to LLM-generated responses? The analysis resulted in four types of prompting
strategies: complete outsourcing, problem clarification, feedback-seeking, and agentive
investigation. The strategies vary in their input and goal. The analysis of the second
question yielded a scale capturing the similarity between the solutions and the LLMs’
responses. Interestingly, the submitted solutions relied heavily on LLMS’ responses,
including instances in which students employed feedback-seeking and agentive
investigations. The study is among the first ones to explore student-LLM dialogues in
tertiary mathematics education. The study innovates by equipping students with research-
informed guidelines and exploring a novel activity that asks students to make sense of
mathematics.

Kiichemann, Dietmar [PRESENTATION]

Promoting the notion of fraction as ratio to develop fraction sense

A fraction can be interpreted in different ways, for example as a measurement shown by a
mark on a ruler, as describing the act and the result of fair sharing, as a ratio, or, as is
commonly the case in school, as just part of a whole.

So, for example, when we mark a number line to show the fraction 5, say, we might be
thinking of the number (or quantity) resulting from the operation ¥s of 1; or we might be
thinking of the ratio ¥s out of 1.

In this session | want to discuss the proposal that pupils would develop a better fraction
sense if we gave more emphasis to the notion of fraction as ratio. The proposal was
prompted by a Year 6 pupil’s response to a fraction comparison task during an interview
(conducted with, and kindly arranged by, Laurie Jacques from UCL as part of an
exploratory study of ‘uncommon fractions’). During the session, we will look at the Year 6
pupil’s response as well as some public written responses to a more demanding fraction-
as-ratio task.
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Lehner-Mear, Rachel*; Joubert, Marie; Gripton, Catherine;

Ainsworth, Shaaron [PRESENTATION]

Externalising mathematical thinking through meaningful mark-making

This presentation considers how ‘pen and paper’ technologies can support young
children’s mathematical thinking. Externalising thinking when counting reduces the burden
on working memory through contextualised action and social interaction. Young children
are encouraged to externalise their mathematical thinking in various ways, but the form and
extent of ‘pen and paper’ recording is contested. Concerns centre on an assumed loss of
practical experience with concrete manipulatives and fears over introducing symbolic
notation too early. This paper reports on children’s external ‘pen and paper’ representations
in the context of a Counting Collections (CC) programme for 4 and 5-year-olds. Using the
idea of embodied cognition, we draw on data from 86 classrooms in England, including
pictorial representations, videos and observations, and teacher survey and interview. The
data demonstrate that children’s recordings can be a process of externalising thinking,
which we characterise as meaningful mathematical mark-making. This mathematical mark-
making is underpinned by children’s agency over pictorial and symbolic representation.
Moreover, routine, shared manipulatives use, open-ended teacher expectations and
teacher/peer modelling in the CC context are shown to offer opportunity for mathematical
mark-making which benefits children’s number sense and confidence, and advances
teacher understanding of their thinking.

Machino, Natheaniel [PRESENTATION]

The DOT mentoring model: How mentoring could address Further Education
student teachers’ mathematical and pedagogical needs

Mentoring is widely regarded as a cornerstone of Initial Teacher Education (ITE) in the
Further Education and Training (FE) sector; however, there remains limited conceptual
clarity regarding its meaning, purpose, and role, particularly in relation to addressing
student teacher needs. Moreover, mentoring in FE is under-researched, and the extent to
which mentoring addresses the specific needs of mathematics student teachers warrants
further investigation. The study reported in this paper, explores the role of mentoring in
addressing student teachers’ needs. Data were initially collected through observations of
mentor-student teacher meetings and semi-structured interviews with two mentors and
their two student teachers. Additional data were gathered via questionnaires completed by
ten mentors, followed by interviews with seven of the ten. The data were analysed using the
Knowledge Quartet as an analytical framework alongside Thematic Analysis. The findings
highlight key mentoring practices that support mathematical and pedagogical knowledge
development of student teachers and reveal inconsistencies in mentors’ approaches. In
response to the findings, a normative mentoring framework—the DOT (Doing mathematics,
Observing (and learning from experienced teachers), and Teaching mathematics) Mentoring
model —is proposed to guide mentoring practice in FE ITE. This study contributes to theory
and practice by articulating a structured, mathematics-specific mentoring model to inform
and strengthen mentoring practice.
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Mason, John [WORKSHOP]

Experiencing teaching as a transformation of energies

Participants will be invited to reflect on different energy states which they recall
experiencing when teaching. They will also be invited to experience some teaching, and to
reflect upon associated energy states and how they change. We will then consider how
energy states of teaching may relate to energy states of learning, and how pedagogical
actions may or may not contribute to a transformation of energy for learners.

Okolo, Chidi [PRESENTATION]

Improving mathematics outcomes in further education: Promoting the case for
integrating empirical modelling, soft systems methodology, and mathematics
identity

GCSE and Level 1/2 Mathematics outcomes in further education (FE) remain challenging,
especially for resit learners with low prior attainment, irregular attendance, and low
confidence (Boaler, 2016; Dweck, 2006). Learners’ mathematical identities, shaped by prior
experiences and affective responses, influence motivation, participation, and persistence
(Wenger, 1998).

This work-in-progress investigates how empirical modelling combined with Soft Systems
Methodology (SSM) can support FE leaders and teachers in understanding factors affecting
mathematics outcomes and identity development. In a general FE college, quantitative
analysis of attendance, prior attainment, retention, and achievement identifies institutional
patterns and risk factors (Bryk, Gomez, Grunow, & LeMahieu, 2015). Findings inform SSM
workshops, where staff develop rich pictures and conceptual models to explore
assumptions about learners, curriculum design, and teaching practice (Checkland, 1981;
Checkland & Poulter, 2006). The method is novel in linking empirical insights with
participatory systems thinking to capture both systemic patterns and the social context of
learning.

Preliminary results suggest organisational and pedagogical factors — including teaching
allocation, timetabling, and prior experiences—interact to shape confidence, identity, and
performance. Shifts in mathematical identity appear as early indicators of improved
engagement and attainment. Early feedback indicates systems-based approaches
challenge deficit narratives and support more inclusive pedagogy (Schildkamp, Poortman,
& Ebbeler, 2019). This study contributes to FE/Adult mathematics research by integrating
identity, data-informed inquiry, and systems thinking to enhance learner outcomes.
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Pescetelli, Rita [PRESENTATION]

Maths, meaning, and the mainstream: Navigating the ‘instructional ecosystem’
of ADHD

Mathematical underachievement in ADHD is often framed as an internal deficit. This session
instead explores a methodology to examine how linguistic complexity, assessment
structures, and the wider ‘instructional ecosystem’ interact with ADHD-related
characteristics in shaping Year 9-10 mainstream students’ opportunities for mathematical
sense-making. It draws on pilot findings from Alternative Provision, which suggest that
difficulties emerge through the interaction of linguistic load, information-processing
demands, and executive-function challenges.

The proposed study adopts an interpretivist multiple case study design, with a ‘core and
lens’ methodology to explore the instructional ecosystem through non-participant
observations and teacher interviews. In parallel, students’ real-time reasoning will be
investigated via Piagetian clinical interviews, enabling a synthesis of perspectives that
captures how mathematical understanding is negotiated within specific social and cognitive
contexts. | invite critique of the proposed approach.

The study aims to contribute theoretically by conceptualising executive dysfunction as
relational rather than inherent, refining understanding of how mathematical representation is
disrupted within particular ecosystems. Practically, it seeks to provide educators with
transferable insights into some reasons why students with ADHD characteristics might
experience difficulty, and hence actionable routes to more inclusive classroom approaches.

Proulx, Jerome [PRESENTATION]
The absolutejrelative interplay in %: Students’ strategies on estimation tasks

In continuity to the Research Report (RR) presented at BSRLM in Fall 2025, this RR offers
additional findings on a study about students’ ways of making sense of % through their
engagements with tasks. Grade-8 students’ strategies for solving two estimation tasks are
looked into, as a way to investigate the meanings given to %. Building on the inherent
interplay of absolute and relative natures of %, these subsequent findings point at the
way % were treated at times in absolute ways, in relative ways, and in a merging of both.
This gives rise to considering a triplet of perspectives to address % and work with %.
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Qu, Shuyue [PRESENTATION]

Exploring relational thinking in tool-mediated primary algebra learning

In primary algebra learning, identifying quantitative relationships and applying relational
thinking in the problem-solving process are recognised as essential components. This
presentation reports a pilot study that explores how relational thinking may manifest in
digital tool-mediated algebraic activities. The pilot study draws on Radford’s theory of
objectification, which focuses on how mathematical meanings become visible through
students’ speech, gestures, inscriptions, and tool-mediated actions.

The pilot study involved nine Grade 6 students in a Chinese primary school. Data were
generated through a first interview, a one-week learning session using a digital tool to
support algebraic activities, and a second interview involving parallel tasks. Preliminary
analysis suggests that students’ thinking about quantitative relationships and algebraic
expressions was coordinated across their speech, written inscriptions, and actions. In
addition, relational thinking seems to help students view an algebraic expression as a
quantitative relationship rather than as an operation to reach the right answer. These
preliminary findings provide a basis for considering how the main study might capture the
development of relational thinking in tool-mediated algebraic activities.

Rempe-Gillen, Emma*; Ashmore, Lisa* [PRESENTATION]

GenAl: The new variable in mathematics education

As generative artificial intelligence (GenAl) becomes increasingly embedded in educational
practice, there is a growing need to understand how initial teacher education can prepare
future teachers to navigate its affordances and constraints within mathematics classrooms.
This presentation reports on some early findings from the first year of an ongoing study
examining how trainee and in service teachers conceptualise and experience the use of
GenAl in primary and secondary mathematics teaching. Our wider research project will
draw on survey data, interviews, and focus groups to explore emerging patterns in teachers’
expectations, concerns, and professional learning needs.

In parallel with analysing participant data, we critically reflect on our own positionality as
teacher educators whose professional formation occurred prior to GenAl. This dual
perspective prompts us to reconsider established assumptions about what constitutes
effective preparation for mathematics teaching in a rapidly shifting technological landscape.

We discuss the implications for teacher education, highlighting the importance of
supporting trainees to critically evaluate GenAl tools and output, and to develop
responsible and context aware integration practices. We also consider how to navigate the
varied norms and expectations that trainees may encounter across placement settings and
we offer some starting points for trainees and trainee educators when integrating GenAl
into practice.
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Sheard, Simon [PRESENTATION]

Who’s manipulating what? Understanding teachers’ decisions when choosing
manipulatives

Primary teachers’ views on manipulatives appear as diverse as the range of concrete
resources available. Feelings ranging from, ‘I love them. | use them every day’ to, ‘I do not
teach classes that require them’ or compromising with, ‘I do demonstrate with them but |
do not give them out to the pupils’ were shared with the researcher. This PhD research
aims to draw links between teachers’ pedagogical understanding of Teaching for Mastery
(TfM) principles and the decisions they make when selecting manipulatives in their
classrooms. A case study approach was adopted using qualitative data from online
questionnaires (n=130) and follow-up interviews (n=14). Analysis using thematic analysis
produced ten themes which this presentation will explore within the context of wider theory.
Themes including teachers’ choices and preferences, continuing professional development
(CPD), potential limiting factors and the role commercial schemes play will support a
stimulating discussion that welcomes the views and insights of all delegates. Preliminary
findings suggest that a combination of pedagogy, practicality and preference drive teachers’
choices when using certain manipulatives to teach specific concepts.

Thouless, Helen*; Hilton, Caroline*; Hartmann, René*;

. ORKING GROUP
Hussein, Zahara W ]

SEND and Maths working group

In this session we will discuss how we can work collaboratively with our students to create
an inclusive learning environment. We will start with a presentation of a case study using a
participatory action research model in which two ITE lecturers collaborated with an
undergraduate student with a visual impairment to identify the ways in which their Core
Mathematics modules were and were not inclusive for her. This presentation will lead to a
larger discussion to explore other ways of including student voice in decisions made about
the maths classroom environment. In the light of The Schools White Paper 2026: Special
Educational Needs and Disability (SEND) Reform, these are issues that are very pertinent to
schools across the country.
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Tonin, Diana*; Sweiry, Zeek [PRESENTATION]

Investigating the relationship between problem-solving elicitation, language
demands and difficulty

Problem solving is widely recognised as a core competency in education and a
fundamental aspect of mathematical thinking. Functional Skills Qualifications (FSQs) in
mathematics aim to assess learners’ ability to apply mathematical concepts to practical
situations. Questions in these assessments are typically contextualised and text-rich, which
can introduce additional language and context-related demands. This presentation reports
findings from two linked studies exploring the properties of problem-solving items in
mathematics FSQs.

In the first study we developed a context complexity scale grounded in research evidence
and designed to achieve consistent rater agreement and provide a reliable tool for
classifying contextual demands. In the second study, three mathematics professionals
rated 104 FSQ questions for problem-solving elicitation (the extent to which an assessment
item is judged to require learners to engage in genuine problem solving processes) and
identified common features of problem-solving questions. We examined the consistency of
expert judgments about problem-solving elicitation, and item characteristics, such as mark
tariff, item difficulty, problem-solving attributes, and contextual and language demands. The
findings provide insights for designing problem-solving questions that are accessible and
inclusive for diverse learners.

Voutsina, Charis*; Waterman, Aisha*; Lawrence, Penny [PRESENTATION]
Exploring children’s 3D shape awareness through block play in the city

We report preliminary findings from a project that adopts a Froebelian approach to address
identified research gaps in relation to preschool children’s 3D shape awareness. The
research involves 3- and 4-year-old children and educators in a Southampton, UK, city
centre nursery. We explore how children represent large 3D shapes in their built
environment, within unit-block play constructions, and what changes, if any, occur in
children’s co-construction process over a sequence of block building sessions. The
innovative activities took place inside and outside buildings in Guildhall Square,
Southampton, over a sequence of five consecutive days. Data were collected through
video-observations. The project is funded by the Froebel Trust and is a collaboration
between early childhood and mathematics education researchers, Community Playthings
who make blocks, Bright Horizons Nurseries and John Hansard Gallery, Southampton.
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Wright, Pete*; Kelly, Joel*; Hilton, Caroline* [WORKING GROUP]

Critical Mathematics Education (CME) Working Group: Social justice and
teaching mathematics in primary schools

In this session, Joel will present his school’s recent work in incorporating social justice
issues into the curriculum through the teaching of mathematics. This has included planning
and teaching a series of three Social Justice Maths Days (SJMDs) each year (now in their
fourth year). We will use this presentation as a prompt to discuss current opportunities and
constraints for addressing social justice through the teaching of mathematics in all primary
schools. The SUMDs were a follow up to the Primary Maths & Social Justice (PMSJ)
research project, the findings of which we reported at previous BSRLM conferences (March
2023 and March 2024): www.mathsocialjustice.org/research/

The CME Working Group (launched in November 2015) is open to all and aims to promote
research that brings about positive social change through mathematics education. CME
aims to identify and challenge ways in which mathematics is commonly used to maintain
the status quo and reproduce inequities in society. It proposes an alternative and
empowering conceptualisation of mathematics, which enables people to better understand
their social, political and economic situations, and to advocate and bring about changes
leading to a more just and equitable society.

Xue, Jingye [PRESENTATION]

Bridging commognition theory and multimodal conversation analysis: A
methodological design

Sfard’s Commognition Theory (CT) emphasises that communication encompasses not only
verbal but also non-verbal modes. Past research in CT has primarily focused on the verbal
dimension. When incorporating resources beyond language into research using CT, issues
can arise. These potential issues have led me to the following question: how can non-verbal
resources be systematically integrated into CT and what methodological extensions might
be needed? In light of these challenges, | propose integrating Mondada’s Multimodal
Conversation Analysis (MCA) with CT, because both regard change as central to their
analysis. This approach will expand the methodological applications of CT when analysing
learning processes. As a first step in a wider study, | aim to validate the feasibility of my
methodological design. The data | use are drawn from mentoring meetings between
secondary schools early-career mathematics teachers and their mentors in England. The
methodological design emerges from the tension between CT and MCA. MCA emphasises
rigorous data-driven approaches, with CT being theoretically structured. To operationalise
this design, video recordings were used to collect data. The specific details of the analytical
process will be presented during this presentation.
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Yazgan, Yeliz*; Kartal, Hilya [PRESENTATION]

The relationship between second grade students’ emotions while reading and
solving mathematical problems

This study examined the relationship between second grade students’ emotions while
reading and solving mathematical problems. Emotions play an important role in students’
motivation, engagement, and academic achievement (Pekrun, 2014). Positive emotions
support learning processes, whereas negative emotions may reduce participation and
performance.

The study was conducted with 98 second-grade students attending a primary school in
Bursa/Turkey. A relational descriptive research design was used. Data were collected
through drawing-based forms prepared for the study. Each form included two sections: a
facial expression area and a speech/thought bubble area. Students were asked to draw and
write about how they felt while reading books and solving mathematical problems. The
implementation process was carried out in two stages, approximately one week apart. To
help students express themselves freely, classroom teachers were not present during data
collection.

The findings showed that students generally experienced positive emotions in both
activities. Reading emotion scores were relatively high (M = 1.99), indicating that students
mostly reflected happiness and enjoyment while reading. Similarly, positive emotions were
also common during mathematical problem solving (M = 1.68).

Correlation analyses revealed a positive relationship between emotions related to reading
and mathematical problem solving. Spearman’s rho analysis showed a statistically
significant positive correlation (rho = .283, p = .005).

Zhang, Qiaoping*; Li, Shuhui [PRESENTATION]

Beyond mathematical competence: Novice secondary teachers’ professional
noticing of students’ functional thinking in mainland China

Teacher noticing is a central component of professional competence in mathematics
teaching, yet novice teachers often struggle to interpret students’ thinking even when
attending to salient features of their work. This study examines how novice secondary
mathematics teachers in Mainland China notice students’ functional thinking (FT) and how
this noticing relates to their mathematical task performance (MTP). Eighty-six novice in-
service teachers completed a task-based questionnaire comprising two linear-function
kinematics problems and seven authentic student-work artefacts. Drawing on the
Attending-Interpreting—Responding framework and the mapping—covariation-object
perspectives on functions, written responses were thematically coded and analysed. The
findings show that novice teachers exhibited relatively robust attending and responding
skills but markedly weaker interpreting, forming a “V-shaped” profile across the three
components. Teachers with medium-level MTP demonstrated the most balanced noticing
and significantly outperformed low-level peers in attending and responding, whereas
differences with high-level peers were not statistically significant. The results suggest a
non-linear relationship between mathematical competence and noticing, and highlights the
value of strengthening interpretation through structured engagement with authentic student
work. Implications for teacher education and directions for future research are discussed.
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